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Lung cancer and COPD multidisciplinary teams: Exploring comparisons of
patient perceptions
Christine Blunt1, Joan Curzio1, Tony Leiba1, Sarah Elkin2. 1Faculty of Health
and Social Care, London South Bank University, London, United Kingdom;
2Respiratory Medicine, St Mary’s Hospital, Imperial College Healthcare NHS
Trust, London, United Kingdom

Background/Objectives: Multidisciplinary teams (MDT’s) and effective team
working are considered key to providing quality, patient centred care. However
there is a paucity of research regarding patient perceptions of these teams including
for chest diseases. This qualitative study aims to compare the differing patient
perceptions of effectiveness in two disease specific teams.
Methods: 12 patients (lung cancer n=6, Chronic Obstructive Pulmonary Disease
n=6) 64-84 years in contact with their respective multidisciplinary teams for 3
months or more were interviewed using a semi-structured format. Data from
interviews was analysed based on Interpretative Phenomenological Analysis.
Results: Several themes were identified, commonalities between teams were: 1)
Doctors seen as core team members whilst other health professional consultations
perceived as inferior. 2) GPs not considered part of a team. 3) Team effectiveness
and morale often judged by attitude of frontline administrative staff. Differences:
lung cancer participants perceived 1) Efficacy of service upon outpatient clinic
waiting times. 2) A greater need for privacy during consultations and when leaving.
3) Greater awareness of MDT communication and meetings. 4) Greater awareness
of nurse specialists. COPD participants 1. Aaccessibility and quicker response to
request to be seen by health professional.
Conclusions: These patient groups suggest a traditionalist view of physicians pro-
viding treatment. Increasing information regarding health professional specialties,
team communications and attention to psychosocial issues may increase patient
satisfaction and confidence in MDTs.

165
Developing a framework for palliative interventions in respiratory services in
Ireland: One year into an action research project
Bettina Korn1, Patricia White1, Rory O’Donnell1 , Caitriona Corcoran2,
Kay Kealy3, Marie Lynch4, Liam O’Siorain2,3 . 1Department of Respiratory
Medicine, St. James’s Hospital, Dublin, Ireland; 2Palliative Care Services, St.
James Hospital, Dublin, Ireland; 3Specialist Palliative Care, Our Lady’s Hospice
& Care Services, Dublin, Ireland; 4Project Development, Irish Hospice
Foundation, Dublin, Ireland

Background: Traditionally, palliative care services have centred on the needs
of patients with malignant disease and there is little evidence of the integration
of palliative care into disease-specific services in Ireland. The purpose of this
research is to devise, implement and evaluate palliative care responses for people
with advanced respiratory disease.
Methods: An action research methodology has been adopted for this multi-site
research. This approach provides the opportunity for collaboration, reflection and
exploring ways of improving service delivery. It incorporates both qualitative and
quantitative methodologies and includes an expert focus group, survey of palliative
care education needs, interviews with patients and families and retrospective chart
reviews.
Results: To date, the initial planning and action cycles have started. The project
outcomes and potential barriers have been identified through an expert focus group.
Ongoing retrospective chart reviews highlight the low level of referrals to specialist
palliative care. Results from the quantitative survey showed a lack of understanding
of what palliative care entails, with 93% of respiratory hospital staff interested
in attending palliative care education. Other actions include the establishment of
multi-disciplinary, multi-site team meetings to improve patient care.
Conclusions: The reactive and reflective nature of action research has been advan-
tageous in bringing about change in a demanding health care system. This project
is developing and evaluating a palliative care model of support, intervention and
referral pathways for people with advanced respiratory disease.
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COPD patients coping with breathlessness during daily living – A
multi-modal grounded theory
Lene Bastrup Jørgensen1, Ronald Dahl2, Preben Ulrich Pedersen1, Kirsten
Elisabeth Lomborg1. 1Department of Nursing Science, School of Publich Health,
Aarhus University, Aarhus, Denmark; 2The Department of Pulmonary Medicine,
Aarhus University Hospital, Aarhus, Denmark

Introduction: Grasping the complexity of COPD patients coping with breathless-
ness during daily living has not yet been achieved.
Purpose: To develop a grounded theory of COPD patients’ coping styles by

investigating possible interrelations between the physiological, cognitive, affective
and psychosocial dimensions in coping.
Materiel and methods: Twelve patients with moderate to most severe COPD
were included during hospitalization for an acute exacerbation of COPD. We
chose a multi-modal grounded theory design with concurrent data collection and
analysis, and a constant comparative analytic process of interpretation of the data
material as a whole. Data were collected both at hospital and in the patients’
home after discharge. Data were derived from video, interview, medical history,
demographics, scores on a modified Borg Scale and recordings of SaO2, heart
rate, energy expenditure and level of Mets. The data material comprised 24 inter-
views, 50 recordings of video, 50 video transcriptions, 50 sets of measurements of
physiological parameters, 50 set of scores on the modified Borg Scale and 12 sets
of demographic information.
Results: The main concern for the participants appeared to be an endless striving
for economizing on intra-, extra-, and interpersonal resources with the main purpose
of preserving their existence with breathlessness. Suggesting a coping trajectory,
four coping styles emerged in this self-protective process corresponding with the
degree of pulmonary function, level of physical activity, energy expenditure and
social status.
Conclusion: COPD patients’ coping styles appear to correspond with their physical
and psychosocial condition suggesting a “COPD coping trajectory”.
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Living with severe chronic obstructive pulmonary disease (COPD): The male
carer’s story
Terry Robinson, Giles Fitch. Respiratory Nurses, Harrogate and District NHS
Foundation Trust, Harrogate, North Yorkshire, United Kingdom

Introduction and objectives: The aim of this qualitative study was to gain a better
knowledge and understanding of the male caring role in COPD, and to explore the
ways in which individual carers live with COPD patients.
Methods: A prospective unstructured audiotaped interview using a phenomeno-
logical approach was used to collect data from ten men (mean age 70.1 years)
living with wives or partners who had severe COPD.
Results: Recurrent themes emerged. Most participants reported lack of support
and social isolation as they lacked the network of friends and family around them
that women appear to have. Previously enjoyed activities such as holidays and
sexual relationships were no longer possible for many, leading to increased stress
and resentment. Hospital admissions led to increased work load and even less time
for the men, and many described how the future filled them with fear, especially if
their partner deteriorated further, or if their own health deteriorated. Surprisingly
six men did not perceive themselves as carers, preferring the word “partner” to
carer. As they did not see themselves as carers they did not think they were entitled
to or asked for help. Five men felt that caring did not come naturally to men, and
felt women were better suited to the role as they had historically raised children
and run the family home.
Conclusion: Severe COPD impacts on all aspects of male carers’ lives. The
specific needs of male carers should be considered when designing and delivering
services to this patient group.
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The experience of not being able to stop smoking despite having COPD
Britt-Marie Eklund1,2, Siv Nilsson2, Linnea Hedman1, Inger Lindberg2. 1The
OLIN-Studies, Norrbotten County Council, Lulea, Sweden; 2Health Sciences,
Division of Nursing, Lulea University of Technology, Lulea, Sweden

Background: COPD (Chronic Obstructive Pulmonary Disease) is one of the most
widespread lung diseases and a growing cause of suffering and mortality world-
wide. It is predicted to become the third leading cause of death in the near future.
Smoking is the most important risk factor and 50% of smokers develop COPD.
Smoking cessation is the most important intervention to improve prognosis for
individuals with COPD.
Aim: To describe the experience of not being able to stop smoking among persons
diagnosed with moderate COPD.
Methods: Ten smokers (5 women) with COPD, GOLD stage II, participated
in semi-structured interviews. The data was analysed using qualitative content
analysis. The participants were recruited from the OLIN studies in Northern
Sweden.
Results: The analysis resulted in two themes: 1) Life is governed by a long
smoking history that is difficult to break and 2) To be aware of and enlightened,
but lacking ability to make a decision, and in five categories: That it is the wrong
time in life to stop; To break a lifelong pattern is almost impossible; That plans
to stop does not lead to results; Being aware of the consequences of continued
smoking and to have received help and support but not wanting to be patronized.
Although they knew about the harmful effects of smoking, difficulties in everyday
life aggravated smoking cessation. To have plans to stop smoking is not enough,
it is also necessary to get motivation and support from the social environment at
the right time.
Conclusion: The individual life situations are very important for successful smok-
ing cessation. Health professionals should be even more sensitive and provide an
individually tailored support when an individual decides to stop smoking.
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Capturing a palliative approach to COPD nursing: Engaging with the search
for meaning in suffering
Geralyn Hynes. School of Nursing & Midwifery, Trinity College, Dublin, Ireland

COPD Palliative care debate has centred on needs assessment, symptom man-
agement, and advanced care planning. Less attention is given to the search for
meaning in suffering as an integral to a palliative approach to care. This may be
reducing palliative care to its more technical aspects.
This research explored the presence of meaning making in advanced COPD and
its possible relationship to 1) anxiety and depression for patients; 2) how nurses
respond to care in the acute medical setting.
A two phased action research project was undertaken, Palliative care needs were
identified in phase one through structured patient interviews involving 26 patients
applying the SGRQ and HADS. Interviews were recorded capturing qualitative
data from expanded responses to the closed questions on the questionnaires. An
integrated approach to data analysis examined the coded narratives behind the
scores. In phase two, an action research group of respiratory and palliative care
nurses met over 17 months to explore care delivery with reference to phase one
findings.
The mean scores for SGRQ, and anxiety and depression were 62; 8; and 7 respec-
tively. Of the themes from the qualitative data, loss and contextualising meaning
reflected response to suffering. Past life and illness experiences were bound up
in participants’ meaning making. In phase two, illness oriented care narratives in
which nurses engaged with their patients in making meaning of suffering repre-
sented “corridor speak” and so rarely entered official documentation or discourse.
Current focus on palliative care in advanced COPD needs to be carefully debated
by respiratory nurses if we are to engage with the palliative concept.
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The individual social and financial burden of COPD
Monica Fletcher1, Helen Albrow1, Christine Jenkins2, Samantha Walker1.
1Research, Education for Health, Warwick, United Kingdom; 2Department of
Respiratory Medicine, Concord Hospital, Concord, New South Wales, Australia

Introduction: An increasing number of people with COPD are under 65yrs.The
aim of this study was to ascertain the social and financial impact of COPD on this
age group.The country level data are presented from a multi-country cross-sectional
survey.
Method: 2426 respondents from Brazil, China, Germany, Turkey, UK and US were
recruited utilising a mixed methods design. Data was collected on the financial
impact of COPD on individuals and their families, including effect on household
income, ability to maintain lifestyles, planning for the future, and social impact.
Results: 49% (1180) males, m 56.4yrs,and 29% employed.Respondents felt un-
able to plan for the future or maintain lifestyles.Over 1/3 felt household income
had decreased,17% a burden to friends and family, and 26% unable to care for
children/family as before.Over 50% went out less, and similar numbers felt em-
barrassed by their cough.Over half felt their condition had stopped them achieving
life goals or dreams.

Table 1. Country-level concerns for the future, earning ability, and social factors

Total Brazil China Germany Turkey UK USA
% (n=408) (n=398) (n=400) (n=416) (n=400) (n=404)

Total household income decreasing 38 33.8 23.9 34.8 34.4 43.3 51.5
Unable to maintain lifestyle 79 80.4 56.8 77.7 90.2 84.4 82.2
Unable to plan for future 41 39.2 15.3 33.5 59.1 54 45.8
Going out less visiting people 58 62 42 42 29 64 64
Cough embarrassing in public 52 61 65 51 47 55 36
Burden to family/friends 17 15 7 9 21 26 26

Conclusions: Respondents felt they were restricted by their COPD in terms of
achieving life goals, socialising with others and providing usual family care. The
results confirm the high social impact of COPD and financial concerns are of
particular importance for working age patients.
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The integration of respiratory services... Is it the way forward?
Alison Graham, Jacqueline Bayliss, Kath Morgan. Integrated Respiratory
Service, Cheshire East Community Health, Macclesfield, Central and East
Cheshire, United Kingdom

Aim: To assess the impact of the introduction of an Integrated Respiratory Service
in Central and East Cheshire by looking at admission avoidance, reduction in
admissions, length of patient stay and oxygen prescribing costs.
Introduction: The Integrated Respiratory team (IRT) is an in-reach and out reach
specialist respiratory service for patients with COPD and other lung diseases in
Central and East Cheshire. The IRT offers a 7 day service which incorporates
acute hospital care, same day & early discharge services for patients with COPD,
patient assessment and support within their place of residence to facilitate hospital
admission avoidance, community & hospital based specialist nurse led clinics, a
oxygen assessment service, pulmonary rehabilitation, respiratory education and
palliative care.

Methods: An analysis of service activity data was undertaken for the period 1st
April, 2010 to 31st January, 2011.
Key Achievments: The IRT has managed 2778 referrals, reduced the oxygen
prescribing budget by £120,000, avoided the admission of 255 patients, supported
the early discharge of 446 patients and reduced the average length of stay from 6
to 3 days. The IRT has managed 1366 new and follow up patients in the specialist
community clinics. This equates with a potential predicted annual cost-saving of
£163,079.63 in the oxygen prescribing budget, suggests a annual cost-saving of
between £453,269 and £634,577 as a result of the reduction in length of stay and
in addition an annual saving of approximately £481,162 for those patients on the
early and supported discharge programme.
Conclusion: The Integration and collaboration of Respiratory Specialist Services
is not only providing the best care, it is cost effective.

42. New insights in the treatment of idiopathic
pulmonary fibrosis
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Efficacy of BIBF 1120 in patients with IPF is dose-dependent: Results from
the TOMORROW trial
Ulrich Costabel1, Luca Richeldi2, Moises Selman3, Dong Soon Kim4, Kevin
K. Brown5, Kevin R. Flaherty6, Paul W. Noble7, Ganesh Raghu8,
Michèle Brun9, Abhya Gupta10, Matthias Klueglich10, Nolwenn Juhel9, Roland
M. du Bois11. 1Ruhrlandklinik and Medical Faculty, University of
Duisburg-Essen, Essen, Germany; 2Center for Rare Lung Disease, University of
Modena and Reggio Emilia, Modena, Italy; 3Instituto Nacional de Enfermedades
Respiratorias, “Ismael Cosio Villegas”, México, Mexico; 4Division of Pulmonary
and Critical Care Medicine, Asan Medical Center, Seoul, Korea; 5Division of
Pulmonary Sciences and Critical Care Medicine, Department of Medicine,
National Jewish Health, Denver, United States; 6Department of Internal
Medicine, Pulmonary and Critical Care Division, University of Michigan, Ann
Arbor, United States; 7Division of Pulmonary, Allergy, and Critical Care
Medicine, Department of Medicine, Duke University Medical Center, Durham,
United States; 8Division of Pulmonary and Critical Care Medicine, University of
Washington, Seattle, United States; 9Boehringer Ingelheim France S.A.S.,
Boehringer Ingelheim, Reims, France; 10Boehringer Ingelheim Pharma GmbH &
Co. KG, Boehringer Ingelheim, Biberach, Germany; 11National Heart & Lung
Institute, Imperial College, London, United Kingdom

Background: BIBF 1120 is an inhibitor of tyrosine kinase receptors involved in
lung fibrosis progression.
Methods: The TOMORROW trial was a 12-month, placebo (PBO)-controlled
study to investigate efficacy and safety of BIBF 1120 (50 mg, 100 mg, 200 mg,
300 mg per day) in IPF (∼85 pts per group). Annual rate of decline in forced vital
capacity (FVC) was measured.
Results: FVC decline decreased from 0.17 L/year (50 mg) to -0.06 L/year (300
mg) vs 0.19 L/year in PBO (300 mg vs PBO: p=0.014; closed-testing multiplicity-
corrected: p=0.064). Absolute changes from baseline in% pred FVC were -6.00,
-4.58, -4.90, -3.15 and -1.04% in PBO and rising dose groups (200 mg: p=0.031;
300 mg: p=0.0002).

Absolute difference of% change in SpO2 was superior vs PBO by 0.44, 0.33, 1.36
and 1.12% for rising doses (200 mg: p=0.005; 300 mg: p=0.021). Incidence of
acute exacerbations fell with dose (15.67, 13.03, 12.46, 7.46 and 2.44 per 100
patient years for PBO and rising doses). Gastrointestinal adverse events (AEs)
increased with dose (31.8%, 38.4%, 36.0%, 57.0% and 74.1% in PBO and rising
doses). AEs leading to discontinuation occurred in 25.9%, 23.3%, 16.3%, 14.0%
and 30.6% of pts in PBO and rising dose groups. Fatal AEs (on-treatment) fell
with dose (12, 10, 4, 5 and 1 pts for PBO and rising doses).
Conclusion: Treatment of IPF with BIBF 1120 reduced decline in lung function
and incidence of acute exacerbations in a dose-dependent way.
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Effect of baseline FVC on preservation of lung function with BIBF 1120:
Results from the TOMORROW trial
Luca Richeldi1, Ulrich Costabel2, Moises Selman3, Dong Soon Kim4, Kevin
R. Flaherty5, Paul W. Noble6, Ganesh Raghu7, Arata Azuma8, Michèle Brun9,
Abhya Gupta10, Matthias Klueglich10, Nolwenn Juhel9, Roland M. du Bois11.
1Center for Rare Luna Disease, University of Modena and Reggio Emilia,
Modena, Italy; 2Ruhrlandklinik and Medical Faculty, University of
Duisburg-Essen, Essen, Germany; 3Instituto Nacional de Enfermedades
Respiratorias, “Ismael Cosio Villegas”, Mèxico, Mexico; 4Division of Pulmonary
and Critical Care Medicine, Asan Medical Center, University of Ulsan, Seoul,
Korea; 5Department of Internal Medicine, Pulmonary and Critical Care Division,
University of Michigan, Ann Arbor, United States; 6Division of Pulmonary,
Allergy, and Critical Care Medicine, Department of Medicine, Duke University
Medical Center, Durham, United States; 7Division of Pulmonary and Critical
Care Medicine, University of Washington, Seattle, United States; 8Division of
Respiratory Medicine, Infection and Oncology, Nippon Medical School, Tokyo,
Japan; 9Boehringer Ingelheim France S.A.S., Boehringer Ingelheim, Reims,
France; 10Boehringer Ingelheim Pharma GmbH & Co. KG, Boehringer
Ingelheim, Biberach, Germany; 11National Heart & Lung Institute, Imperial
College, London, United Kingdom

Background: BIBF 1120 is an inhibitor of tyrosine kinase receptors involved in
the progression of lung fibrosis.
Methods: The efficacy and safety of 50 mg, 100 mg, 200 mg and 300 mg daily
doses of BIBF 1120 were evaluated in 428 patients diagnosed with IPF in a Phase
2 randomized, double-blind placebo (PBO)-controlled trial. Subgroup analyses of
the annual rate of decline in forced vital capacity (FVC) by baseline lung function
were carried out to evaluate the impact of stage of disease on the effect of BIBF
1120.
Results: Baseline FVC was similar in all groups (mean: 2.8 L; 81.3% predicted).
The annual rate of decline in FVC was -0.060 L/year with BIBF 1120 300 mg vs
-0.190 L/year with PBO (p=0.014; closed-testing multiplicity-corrected: p=0.064).
Patients with baseline FVC ≥70% of predicted value showed almost no FVC
decline with BIBF 1120 300 mg (-0.010 L/year [n=57] compared with -0.186
L/year in the PBO group [n=61]; p=0.004). However, there were no significant
differences in FVC decline in patients with baseline FVC <70% of predicted value
(-0.176 L/year with 300 mg [n=27] vs -0.203 L/year with PBO [n=22]; p=0.794).
Similarly, lower rates of FVC decline were observed with 300 mg vs PBO in pa-
tients with baseline FVC ≥85% (-0.027 L/year [n=30] vs -0.160 [n=31]; p=0.112)
and ≥90% (-0.019 L/year [n=23] vs -0.186 [n=25]; p=0.088) of predicted value;
however, these findings were based on small sample sizes and the differences did
not reach significance.
Conclusion: The effects of IPF treatment may be more easily demonstrable in
patients with FVC values closer to predicted values.
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The long-term safety of pirfenidone in patients with idiopathic pulmonary
fibrosis (IPF): Interim data from the RECAP extension study
Ulrich Costabel1, Carlo Albera2, Alan Cohen3, Williamson Bradford3,
Talmadge King Jr.4, Paul Noble5, Steven Sahn6, Dominique Valeyre7, Roland du
Bois8. 1Pneumologie/Allergologie, Ruhrlandklinik, Essen, Germany;
2Dipartimento di Scienze Cliniche e Biologiche, Università diTorino, Torino,
Italy; 3Medical Affairs/Clinical Research, InterMune, Inc., Brisbane, CA, United
States; 4Department of Medicine, University of California San Francisco, San
Francisco, CA, United States; 5Pulmonary, Allergy, and Critical Care Medicine,
Duke University, Durham, NC, United States; 6Pulmonary, Critical Care, Allergy,
and Sleep Medicine, Medical University of South Carolina, Charleston, SC,
United States; 7Pneumology, Assistance Publique-Hôpitaux, Paris, France;
8Medicine, Imperial College, London, United Kingdom

Introduction: The CAPACITY (CAP) trials were randomized controlled studies
evaluating pirfenidone (PFD) in patients with IPF. Pooled data from these studies
support a treatment effect on forced vital capacity, progression-free survival, and
6-minute walk distance. To examine the long-term safety of PFD, an open-label
extension study for eligible CAP patients was initiated (RECAP). An interim
analysis of safety data from RECAP is presented.
Aims and objectives: Examine the long-term safety of PFD in patients with IPF.
Methods: Safety data from the RECAP study through Wk 72 were analyzed and
compared to pooled safety data from the CAP trials.
Results: In the CAP studies, 779 patients were randomized to treatment with PFD
or placebo for ≥72 weeks. Of these, 603 enrolled in RECAP. At Wk 72 in RECAP,
mean exposure to PFD 2403 mg/d across both studies was 2.9 yrs (range, 1–4);
114 patients had received PFD 2403 mg/d for ≥3 yrs. In RECAP, 98.2% of pa-
tients reported ≥1 treatment-emergent adverse event (TEAE) compared to 98.6%
in CAP, and 32.8% of patients had a serious TEAE compared to 32.8% during
CAP. Common AEs in RECAP were similar to those observed in CAP and were
generally mild to moderate in severity. The overall incidence of photosensitivity
or rash was lower in RECAP than CAP (19.7% vs. 44.4%); however, patients who
received placebo during CAP had a higher incidence than those who received PFD
(28.1% vs. 12.3%).
Conclusions: Long-term safety data demonstrate that PFD is safe and generally
well tolerated in patients with IPF. Given the unmet medical need and efficacy
results from 3 Phase III studies, PFD has a clear role in the treatment of IPF.
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Antifibrosic effects of sulforaphane in human lung fibroblasts from idiopathic
pulmonary fibrosis
Elise Artaud-Macari, Delphine Goven, Stéphanie Brayer, Joelle Marchal-Somme,
Bruno Crestani, Anne Boutten, Marcel Bonay. INSERM U700, Faculté de
Mécedine Xavier Bichat, Paris7, Paris, France

Rationale: Nrf2 pathway has been implicated in myofibroblastic differentiation,
a key step in idiopathic pulmonary fibrosis (IPF) pathophysiology. Sulforaphane
(SFN), an isothiocyanate compound found in cruciferous vegetables, is known to
activate Nrf2. The aim of this study was to assess the effects of SFN on oxidative
stress and fibroblast phenotype in IPF.
Methods: The effects of SFN were assessed on human pulmonary fibroblasts
from IPF and control patients in vitro. Oxidant/antioxidant balance, nuclear Nrf2
expression, fibroblast phenotype, in basal and profibrosing conditions (TGF-β or
PDGF-BB stimulation) were experienced.
Results: SFN increased antioxidant enzymes and Nrf2 nuclear expression, and
decreased oxidative stress in IPF fibroblasts, in basal conditions and after TGF-β
stimulation. SFN stimulation induced a myofibroblastic dedifferentiation of IPF
fibroblasts with morphologic aspect of control-like fibroblasts and concomitant
reduction of α-SMA and collagen I expression, proliferation, migration and con-
traction. Moreover, addition of SFN after TGF-β and PDGF-BB stimulation,
inhibited their deleterious effects on IPF and control fibroblasts, and restored
antioxidant defenses. Nrf2 siRNA transfection abolished antifibrosing effects of
SFN.
Discussion: The effects of SFN on cell differentiation have been reported in renal
tubular epithelial cells in a rat model of renal fibrosis, but its effects on human
pulmonary fibroblasts from IPF and control patients were unknown.
Conclusion: These results suggest the potential therapeutic effect of SFN on
pulmonary fibroblasts in IPF in vitro.
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Presence of right ventricular dysfunction predicts dyspnea and quality of life
improvements with sildenafil in IPF
MeiLan Han1, David Bach1, Peter Hagan1, Shelley Schmidt1, Kevin Flaherty1,
Galen Toews1, Rex Edwards2, Eric Yow2, Kevin Anstrom2, Fernando Martinez1.
1Medicine, University of Michigan, Ann Arbor, MI, United States; 2Duke Clinical
Research Institute, Duke University, Durham, NC, United States

Background: IPF is a progressive lung disease with impaired gas exchange. The
STEP-IPF trial was conducted to determine if sildenafil would increase 6-minute
walk distance by ≥ 20%. The primary endpoint was not reached, but a sub-
study tested whether baseline evidence of pulmonary hypertension would predict
treatment response.
Methods: Echocardiograms were available for review in 119/180 subjects and
read by two cardiologists. Right ventricular hypertrophy (RVH), RV systolic
dysfunction (RVSD) and RV systolic pressure (RVSP) were assessed. A general
linear model determined the relationship between cardiac abnormality, sildenafil
treatment and improvement in quality of life (QOL) as measured by EuroQol
EQ-5D, EuroQol thermometer and SGRQ at 12 weeks.
Results: Mean FVC% predicted was 57%; DLCO% predicted 26%. Prevalence of
RVH was 13%; RV systolic dysfunction 19%. Mean RVSP was 42.5, measurable
in 71/119 subjects. Mean EuroQoL thermometer score was 69.1, EuroQol EQ-5D
0.73, and SGRQ 53.1. Significant interactions between RV systolic dysfunction
and sildenafil treatement were seen for SGRQ (p=0.048), SGRQ symptom score
(p=0.002) and EuroQol Thermometer (p=0.05). Sildenafil treated subjects with
RVSD improved by 13.4 SGRQ points, 28.0 SGRQ symptom score points, and
17.9 EuroQol Thermometer points vs placebo. Those with RVSD treated with
placebo increased their SGRQ by 2.9 points, SGRQ symptom score by 3.8 points,
and dropped their EuroQoL Thermometer score by 1.4 points vs placebo.
Conclusions: In IPF patients with RV systolic dysfunction, sildenafil treatment is
associated with improvements in QOL as measured by SGRQ total and symptom
scores and EuroQol Thermometer score.
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A prospective, non randomized, clinical trial to study the safety and efficacy
of the endobronchial autologous infusion of adipose-derived mesenchymal
stem cells (ADMSCs) in patients with idiopathic pulmonary fibrosis (IPF)
Argyris Tzouvelekis1, Paschalis Ntolios1, Anastasia Ekonomou2,
George Koliakos3, Marios Froudarakis1, Demosthenes Bouros1. 1Pneumonology,
University Hospital of Alexandroupolis, Democritus University of Thrace, AL,
Thrace, Greece; 2Radiology, University Hospital of Alexandroupolis, Democritus
University of Thrace, Alexandroupolis, Thrace, Greece; 3Biochemistry,
Aristotelion University of Thessaloniki, Thessaloniki, Macedonia, Greece

Background: IPF is a chronic, progressive, lethal fibrotic lung disease of unknown
etiology and treatment yet ineffective. The aim of the study was to investigate
the safety and efficacy of endobronchial autologous infusion of adipose-derived
mesenchymal stem cells (ADMSCs) in patients with IPF.
Methods: We performed a prospective, non-randomized trial of endobronchial
autologous ADMSCs in IPF patients who met ATS/ERS 2000 criteria with mild
to moderate lung disease as assessed by Forced vital capacity (FVC) >50% and
diffusion capacity of the lung for carbon monoxide (DLCO) >35%. All eligible
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patients (n=14) underwent lipoaspiration and ADMSCs were isolated using a stan-
dard protocol provided by Adistem Ltd. ADMSCs were labelled with Technetium
(Tc)-99m and endobronchially infused to both lower lobes.Tc-99m lung scanning
was performed to visualize infused cells. The primary end point was incidence
of treatment-emergent adverse events within 6 months after first infusion. FVC,
DLCO and 6-minute walking distance (6MWD), were exploratory efficacy end
points.
Results: No cases of clinically significant allergic reactions, disease acute ex-
acerbation or infection were recorded in all patients. There were no significant
alterations in FVC and DLCO 6 months post-treatment, though an almost marginal
trend towards improvement in 6MWD (p=0.07) was reported.
Conclusions: This ongoing clinical trial provides pivotal safety and provisional
efficacy data for endobronchial autologous infusion of ADMSCs in patients with
IPF. Larger studies are sorely needed.
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Effect and safety of mycophenolate mofetil in idiopathic pulmonary fibrosis.
A retrospective study
Argyris Tzouvelekis1, Evangelos Bouros2, Anastasia Ekonomou3,
Paschalis Ntolios2, George Zacharis1, George Kolios2, Demosthenes Bouros1.
1Pneumonology, University Hospital of Alexandroupolis, Democritus University
of Thrace, Alexandroupolis, Thrace, Greece; 2Laboratory of Pharmacology,
Democritus University of Thrace, Alexandroupolis, Thrace, Greece; 3Radiology,
University Hospital of Alexandroupolis, Democritus University of Thrace,
Alexandroupolis, Thrace, Greece

Background: Idiopathic pulmonary fibrosis (IPF) is a progressive fibrotic intersti-
tial lung disease with poor prognosis and treatment yet ineffective. Mycophenolate
Mofetil (MMF) represents an immunomodulatory agent, acts by inhibiting lym-
phocyte proliferation and is commonly used to prevent rejection following organ
transplantation.
Objective: We sought to determine the safety and efficacy profile of MMF in IPF
patients.
Methods: We retrospectively identified ten patients, all males, who met the
ATS/ERS 2000 criteria for IPF and received MMF 1,44gr/day for 12 months. All
of them had routine laboratory, pulmonary function and radiological (high reso-
lution computed tomography-HRCT) data available and therefore were enrolled
in the study. Forced vital capacity (FVC), total lung capacity (TLC), diffusion
capacity of the lung for carbon monoxide (DLCO), 6-minute walking distance
(6MWD), alveolar-arterial gradient of oxygen tension (PA-aO2), HRCT scans and
routine laboratory data at treatment onset were compared with respective values
12 months after treatment onset.
Results: There were no significant alterations in FVC, TLC, DLCO, 6MWD and
PA-aO2 pre- and 6 and 12 months post-treatment. HRCT evaluation showed a mod-
erate deterioration of the total extent of disease (p=0.002). No cases of clinically
significant infection, leucopenia, or elevated liver enzymes were recorded.
Conclusions: The above data suggest that MMF is a safe therapeutic modality
which resulted in overall stable disease regarding functional status while it demon-
strated a moderate progression as assessed by radiological parameters in a small
cohort of IPF patients. Larger, prospective studies are sorely needed.

43. Early diagnosis in primary care
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Late-breaking abstract: Evaluation of CRP, PCT, clinical pulmonary
infection score and pneumonia severity scores for the diagnosis and prognosis
of nursing home acquired pneumonia
Ilias Porfyridis, Georgios Georgiadis, Paris Vogiazianos, Andreas Georgiou.
Pulmonary Department, Nicosia General Hospital, Nicosia, Cyprus

Introduction: Nursing home acquired pneumonia (NHAP) represents a distinct
group of respiratory infections with different risk factors, clinical presentation and
higher mortality than CAP.
Aim: To evaluate the diagnostic value of clinical pulmonary infection score (CPIS),
CRP and PCT and compare the accuracy of CURB-65, pneumonia severity index
(PSI), nursing home acquired pneumonia (NHAP) index, SMART-COP and SOAR
in predicting in-hospital mortality of NHAP.
Methods: 49 residents in nursing homes admitted to pulmonary department were
enrolled in the study. Pneumonia severity scores were recorded. CRP and PCT
were measured by immunonephelometry and immunochromatografy respectively.
Results: 39 patients were diagnosed with NHAP (group A) and 10 with other
pulmonary disorders (group B). Mean ± SE CRP was 16.53±1.65mg/dl in group A
and 5.26±2.56mg/dl (p=0.002) in group B. Mean ± SE PCT was 1.78±0.39ng/ml
in group A and 0.5±0.09ng/ml (p=0.001) in group B and mean± SE CPIC was
5.7±0.18 in group A and 2±0.53 (p<0.001) in group B. The in-hospital mortality
was 17.9% in group A.PCT and CRP were accurate in predicting mortality with
AUC of 0.8 (95%CI 0.61-0.98) and 0.67 (95%CI 0.41-0.92) respectively. SMART-
COP, SOAR and PSI performed similarly with AUC 0.38 (95%CI 0.17-0.6), 0.52

(95%CI 0.3-0.75) and 0.57 (95%CI 0.36-0.77) respectively, whilst CURB65 [AUC
0.66 (95%CI 0.45-0.86)] and NHAP index [AUC 0.6 (95%CI 0.39-0.8)] showed
superior accuracy in predicting mortality.
Conclusion: The CPIS, PCT and CRP are reliable for the diagnosis of NHAP.
PCT, CRP and CURB65 were accurate for predicting in-hospital mortality in
patients with NHAP.

180
COPD case finding in primary care: A pilot study in the West Midlands, UK
Shamil Haroon1, Rachel Jordan2, Peymane Adab2, Carl Griffin1. 1Public Health,
Sandwell Primary Care Trust, West Bromwich, United Kingdom; 2Public Health,
Epidemiology and Biostatistics, University of Birmingham, Birmingham, United
Kingdom

Aim: To compare the effectiveness of targeted versus opportunistic case finding
for COPD in primary care.
Background: COPD is an increasing cause of morbidity and mortality, and un-
derdiagnosis is common. The recent draft Clinical Strategy for COPD for the UK
NHS recommended piloting case finding.
Methods: Patients from two general practices, aged between 35 and 79 years with
a smoking history and no prior diagnosis of COPD or asthma were randomised
to either a targeted or opportunistic case finding arm. Patients in the targeted arm
were posted a respiratory questionnaire. Those in the opportunistic arm received
a questionnaire when they next presented at their general practice over a 6 month
period. Patients with positive symptoms were invited to attend spirometry. Those
with an FEV1%predicted<80% and an FEV1/FVC<0.7 were diagnosed with
airway obstruction and referred to their GP or specialist respiratory nurse.
Results: 351 (32.7%) of 1073 distributed questionnaires were returned. 247
(70.4%) participants who returned the questionnaire were symptomatic. Of those
who underwent spirometry 14.3% were identified with airway obstruction. 10 out
of 815 patients (1.23%) contacted in the targeted arm and 4 out of 258 (1.55%) in
the opportunistic arm were identified with airway obstruction (difference 0.32%,
95% CI -1.37%, 2.01%). Overall 77 patients had to be contacted to identify one
patient with airway obstruction; 82 in the targeted and 65 in the opportunistic arm.
Conclusion: 17 more patients had to be contacted in the targeted than in the op-
portunistic arm to identify one patient with airway obstruction in this pilot. Further
work is needed with a wider range of practices to determine which approach is
more efficient.

181
High rates of over-treatment of COPD in primary care: What risks to
patients and costs to health services?
Helen Booth1, Sofia Georgopoulou1, Hilary Pinnock2, Hannah Thornton1,
Patrick White1. 1Primary Care and Public Health Sciences, King’s College
London, London, United Kingdom; 2Allergy and Respiratory Research Group,
University of Edinburgh, Edinburgh, United Kingdom

Introduction: GOLD guidelines recommend inhaled medications for COPD based
on disease severity. Undertreatment denies patients the benefits of effective ther-
apy. Overtreatment with inhaled corticosteroids (ICS) risks side-effects including
both local and increased risk of pneumonia; in combination with long-acting
beta-agonists they also incur considerable financial waste. This study assessed
adherence to GOLD guidelines in primary care prescribing of inhaled COPD
medication in South-East London.
Methods: Data on management of COPD patients were extracted in 65 general
practices in Lambeth and Southwark including spirometry, inhaled medications
and recent COPD exacerbations. Patient severity was classed by GOLD stage and
appropriateness of prescribing was assessed.
Results: 4804 COPD patients were identified. Spirometry was recorded for 2941
(61%), of whom 778 did not meet GOLD diagnostic criteria. 2163 (45%) were
included in the analysis. 62% were inappropriately treated according to GOLD.
The most common deviation was over-prescription of ICS in GOLD I/II (55%),
or III/IV with no history of severe exacerbations (56%). 793 (64%) cases of
over-treatment involved LABA+ICS with a mean cost of � 46.52/item.
Conclusion: Diagnosis of COPD was made without spirometry in the majority
of COPD patients in primary care. Deviation from GOLD in prescribing was
substantial. The potential for harm due to ICS over-prescription in over half of
patients with a confirmed diagnosis of COPD must give considerable cause for
concern, besides the unjustified costs.

182
Missed opportunities to diagnose COPD
David Price1,2, David Halpin3, Robert Winter4,5, Susan L. Hill4 , Eric Bateman6,
Daryl Freeman7, Dermot Ryan8, Matthew Kearney4,9, Kevin Holton4,
Annie Burden2, Julie von Ziegenweidt2, Laurence Mascarenhas2,
Alison Chisholm2, Rupert Jones10. 1Centre of Academic Primary Care,
University of Aberdeen, Aberdeen, United Kingdom; 2Observational Research,
Research in Real Life, Norwich, United Kingdom; 3Royal Devon & Exeter
Hospital, NHS Foundation Trust, Exeter, United Kingdom; 4Respiratory
Programme, Department of Health, London, United Kingdom; 5NHS Future
Review, East of England Strategic Health Authority, Cambridge, United
Kingdom;6Respiratory Medicine, University of Cape Town, Cape Town, South
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Africa; 7General Practice with Specialist Interest in Respiratory Medicine,
Sheringham Medical Practice, Norfolk, United Kingdom; 8General Practice with
Specialist Interest in Respiratory Medicine, Woodbrook Medical Centre,
Loughborough, United Kingdom; 9General Practice with Specialist Interest in
Respiratory Medicine, Castlefields, Runcorn, United Kingdom; 10Peninsula
Medical School, University of Plymouth, Plymouth, United Kingdom

Rationale: Early diagnosis and intervention in the management of symptomatic
chronic obstructive pulmonary disease (COPD) may reduce the associated impact
on patients and economic burden on health systems.
Objective: Characterise healthcare utilisation in the yrs preceding a definitive
COPD diagnosis to identify “red flags” that may aid in earlier diagnosis.
Method: Retrospective observational study using pooled routine practice data
from the General Practice and Optimum Patient Care Research Databases. Patients
were: ≥40 years, received a COPD diagnosis between 1990–2009; were prescribed
≥2 COPD therapies in the yr following diagnosis, and had ≥2yrs of continuous
practice data prior to their diagnosis. Non-routine healthcare resource utilisation
was monitored in the yrs preceding COPD diagnosis.
Results: 38,859 eligible patients: 52.6% male, diagnosis with COPD at median
(IQR) age of 68 (60–75) years. In the 2yrs prior to diagnosis, 56.4% consulted on
multiple (≥2) occasions for lower respiratory (LR) complaints, 26.5% for lower
respiratory tract infections. Of these, 34.5% received multiple prescriptions for
oral steroids (71.4%) and/or antibiotics (82.5%). These patients also recorded more
respiratory outpatient visits over the 10yrs, and inpatient hospitalisations over the
4yrs, prior to diagnosis. Significantly more patients diagnosed in secondary care
(or within 2-weeks of a hospital admission) had received multiple LR prescriptions
in the prior 2yrs than patients diagnosed in primary care (40.7%vs34.5% p=0.007).
Conclusion: The data suggest increased use of non-routine respiratory resource by
patients in the 2- to 10-yrs prior to their COPD diagnosis suggesting opportunities
for earlier COPD diagnosis and/or assessment may be missed in the UK.

183
Derivation of a predicted equation for peak expiratory flow (PEF) values in
adult Indian population using EU scale peak flow meter (PFM)
Rahul Kodgule1, Virendra Singh2, Bodigovinda Saicharan3, Raja Dhar4,
Jyoti Londhe1, Bill Brashier1, Udaiveer Singh2, Umar Hafiz5,
Subhasis Mukherjee4, Sapna Madas1, Sundeep Salvi1, Parvaiz Koul5. 1Clinical
Research, Chest Research Foundation, Pune, Maharashtra, India; 2Clinical
Research, Asthma Bhavan, Jaipur, Rajasthan, India; 3Clinical Research, Lung
Care Center, Hyderabad, Andhra Pradesh, India; 4Research and Education,
National Asthma, Allergy & Bronchitis Institute (NAABI), Kolkota, West Bengal,
India; 5Internal and Pulmonary Medicine, SheriKashmir Institute of Medical
Sciences, Srinagar, Jammu and Kashmir, India

Although a PFM is a useful tool for diagnosis and management of asthma, there
are no reliable reference values for the adult Indian population. The aim of this
study was to derive a predicted equation for PEF for Indian adults using an EU
scale PFM.
Methodology: 5 centres representing different geographic, ethnic and socioeco-
nomic backgrounds from India were selected (North: Srinagar, West: Jaipur, East:
Kolkota, Centre: Pune and South: Hyderabad). Respiratory health and demographic
questionnaires were administered to randomly selected 1000 rural and 1000 urban
adults from each centre. Sampling was stratified according to gender, height and
age. PEF values were measured using Breathometer (Cipla Ltd., India).The pre-
dicted equation was generated using linear regression analysis with SPSS software,
Version 11.5.
Results and conclusion: Out of 9746 participants, 3608 were excluded as un-
healthy based on presence of respiratory symptoms, smoking status and/or previous
respiratory disease. 80% of the 6138 healthy adults (M: 3720; F: 2418) were used
to derive the predicted equation. The equation was validated by comparing the
predicted PEF values with the measured values in the remaining 20% sample
(Mean �PEF: M=3.7 L/min, CI= -0.9,8.3; F=3.1, CI= -1.4,7.6). Gender, age and
height were found to be significant determinants of PEF. Using regression analysis,
the predicted equations derived in L/min are: F: PEF = 168.551 – 1.776∗age +
1.354∗height; M: PEF = 69.259 – 2.290∗age+ 2.888∗height. These reference PEF
values for Indian adults are 24% lower for males and 27% lower for females than
the Caucasian population.

184
Early detection of COPD in primary care – The Copenhagen COPD
screening project
Anne Marie Lyngsø1, Vibeke Gottlieb2, Vibeke Backer2, Anne Frølich1.
1Department of Integrated Healthcare, Bispebjerg University Hospital,
Copenhagen, Denmark; 2Department of Pulmonary Medicine, Bispebjerg
University Hospital, Copenhagen, Denmark

Background: Chronic Obstructive Pulmonary Disease (COPD) is among the lead-
ing causes of death in the world. Delay in diagnosing COPD appears common even
though current consensus guidelines emphasize the importance of early detection.
Aim: To evaluate the effectiveness of a 2-stage-screening programme in primary
care.
Methods: Subjects aged 65+ registered with a general practitioner (GP) in eastern
Copenhagen received a simple questionnaire asking for smoking status and symp-

toms of COPD and an invitation to undergo spirometry at their GP or at a local
health care centre if they were smokers, former smokers or if any of the following
signs were present: morning cough with sputum and/or dyspnoea.
Results: A total of 7103 subjects participated in the study. Of these 5767 sub-
jects returned the questionnaire (81.2%), with 58.5% of the subjects being at
risk of COPD. Of the 45 general practices in the study area, 10 did not perform
spirometry. Subjects listed with one of these practices were told to contact a local
health care centre for spirometry. The participation rate among subjects at risk
of COPD was 35% in general practice and 60% at the local health care centre.
In total 1352 subjects had spirometry performed. Of these 44% were diagnosed
with COPD according to the GOLD classification. COPD was classified as mild
in 252 (42.3%), moderate in 258 (43.3%) and severe to very severe in 86 subjects
(14.4%).
Conclusion: The study shows that a short, mailed questionnaire based on patient-
reported information can serve as a first-level screening tool for the identification
of subjects at risk of COPD. However, the organisation of spirometry seems
important for the participation rate.

185
Usefulness of the Wells score for pulmonary embolism diagnosis in primary
care. Retrospective study of 95 cases
Segolene Feutrie1, Charles Dayen1, Houcine Bentayeb1, Emmanuelle Lecuyer1,
Marie Boutemy1, Vincent Jounieaux2, Youcef Douadi1. 1Pneumologie, CH,
Saint Quentin, France, Metropolitan; 2Pneumologie, CHU, Amiens, France,
Metropolitan

Pulmonary embolism (PE) is an insidious life-threatening condition and its diagno-
sis represents a challenging topic in daily clinical practice since early recognition
with appropriate management is known to improve prognosis. Clinical scores like
Wells score are not used in daily practice by general practitioner (GP) and PE is
most often diagnosed in hospital emergency room.
We conducted a monocentric retrospective study which main objective was to
evaluate the failure-rate and the efficiency of the strategy used by GP for PE
diagnosis. All patients hospitalized for acute PE in a non-teaching hospital of the
north of France were considered.
Ninety five patients were included. Retrospective evaluation of the Wells score
gave a low PE probability in 34.7% and a strong or intermediate probability in
65.3% of the population whereas PE diagnosis was assessed by GP in 12% and
38%, respectively. We concluded that using the Wells score in general practice
may improve the rate of PE diagnosis. To facilitate the implementation of such
score, we developed an algorithm based on presence of dyspnea, thoracic pain or
tachycardia that led to a 88% PE diagnosis by GP.

186
Effectiveness of continuity in “World Day of COPD” awareness campaign on
case finding for COPD in target population
Florin Mihaltan1, Roxana Nemes1, Amelia Ionescu2. 1Respiratory Care,
National Institute of Pneumology “M. Nasta”, Bucharest, Romania; 2Medical
Affairs, Novartis Pharma Services Romania, Bucharest, Romania

Background and aim: To evaluate effectiveness of continuity in awareness disease
campaign on case-finding for COPD in a target population: over 35, smokers/ex-
smokers, at least one respiratory symptom.
Methods: 1-week marketing campaign was conducted 2009-2010 in WCD, us-
ing different marketing tools. Target population had open access to spirometry.
Population was encouraged to visit COPD web-site to inform and take on-line
COPD risk-test. In 2009-high visibility posters, leaflets within medical offices,
press conference on World COPD Day. In 2010-media campaign, press conference
precede COPD Week, leaflets as personal letters from President of Romanian
Society of Pneumology, distributed directly to population,through telephony com-
panies. Primary outcome was number of COPD diagnosed. Secondary outcomes
measures: unique site visitors, number of persons who perform on-line COPD risk
test.
Results: In 2009, 3494 persons were tested, 847 diagnosed (24%). In 2010, 4298
persons were tested, 1259 diagnosed (29%) – see Table 1.

Table 1. Outcomes testing for COPD campaign 2010 versus 2009

Outcomes 2009 2010 Growth 2010/2009 (%)

Tested 3249 4298 32.29
Newly COPD diagnosed 747 1259 68.54
Diagnosis rate (%) 23 29 26.08

Web-site access: 804 in 2009, with 245 on-line test (30%); 5006 in 2010, with
2367 on-line test (46%) – see Table 2.

Table 2. Outcomes learning about COPD campaign 2010 versus 2009

Outcomes 2009 2010 Growth 2010/2009 (%)

Web-sites unique visitors 804 5006 522.64
On-line COPD risk test 245 2367 866.12

Conclusion: Continuity in awareness disease campaign on COPD case-finding
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increased presentation and interest about COPD. Awareness campaign in media,
more personalized messages, directly addressed to potential patients, increased
effectiveness of social marketing models.

44. Smoking cessation science

187
Late-breaking abstract: Long-term efficacy of intensive behavior
interventions and free medications for smoking cessation in Brazil
Ana Thereza Rocha1, Marla Rocha2, Marina Cabral2, Lucas Macedo2,
Franklin Pompa-Filho2 , Manuela de Pinho1. 1NATTAB - Pulmonary Department,
Complexo Hospital Universitário Professor Edgard Santos - Universidade
Federal da Bahia, Salvador, Bahia, Brazil; 2Faculdade de Medicina da Bahia,
Universidade Federal da Bahia, Salvador, Bahia, Brazil

Introduction: Treatment of tobacco dependence is associated with low long-term
success rates, particularly in women. Our public clinic (NATTAB) offers intensive
behavior interventions (IBI) program combined with free medications in Salvador.
Purpose: To evaluate the long-term tobacco abstinence rates and gender differences
in our IBI program combined with free medications.
Methods: We evaluated consecutive smokers, clinical and psychologically, verified
the Fagerstrom’s test (FT) score and offered IBI by a multidisciplinary team in
group sessions (weekly x 4; then biweekly x 4 and monthly x 9). Coping skills
and problem solving activities were developed. The rates of reported abstinence
were evaluated by telephone contact or review of last visit on clinical charts, and
compared by chi-square test.
Results: 467 patients were evaluated in 35 months, 350 initiated IBI, 85% of
the patients used medications and had follow-up for 14±11 months (67% for 12
months). Mean age was 53±10 yrs, 67% were women and median FT score was
6 (IQR 3). 79% of women and 75% of men quit smoking at some point. The
abstinence and relapse rates were repectively: 51% and 31% at 1-3 mo; 50% and
36% at 3-6 mo; 48 and 39% at 6-12 mo; 44% and 41% at 12-24 months and 42%
and 42% at 24-35 months. Abstinence rates did not differ for men and women
(45% vs. 51%, p=NS, respectively). Among those who relapsed, the mean time of
abstinence was 3.6±4.1 months, and they stated that abandoning the IBI sessions
contributed to relapse.
Conclusions: Programs combining IBI with free medications can be effective
for long-term smoking cessation despite moderate to high nicotine-dependence,
independently of gender.

188
Smoking prevalence and willingness to quit in newly screened Danish
patients diagnosed with airway obstruction
Jens Dollerup1, Peter Bo Poulsen1, Charlotte Suppli Ulrik2, Anders Løkke3,
Jens Holt4 , Jørn Løkke Jensen4, Klaus Kaa Andersen5, Ronald Dahl3. 1Medical
and Access, Pfizer, Ballerup, Denmark; 2Card. & Pulm. Department, Hvidovre
Hospital, Copenhagen, Denmark; 3Pulm Department, Aarhus University
Hospital, Aarhus, Denmark; 4Boehringer Ingelheim, Med. and Acc., Copenhagen,
Denmark; 5Inst of Mat. & Statistics, DTU of Denmark, Kgs. Lyngby, Denmark

Background: 436,000 Danes have chronic obstructive pulmonary disease (COPD)
with one third diagnosed. 80-90% is tobacco related. Smoking cessation (SC)
initiatives is primary intervention managing COPD. The Danish National Board
of Health (NBH) recommends early detection of COPD focusing on: Age above
35 years. At least one pulmonary symptom. Smokers/ex-smokers or occupational
exposure.
Aims and objectives: To evaluate the smoking prevalence and willingness to quit
smoking in a population of newly diagnosed patients with airway obstruction in
primary care in Denmark.
Methods: Following the recommendations by the NBH, participating GPs (n=335;
10% of Danish GPs) offered consecutively spirometry to patients with no previous
diagnosis of obstructivity. Demographic, spirometry, smoking status, smoking his-
tory and willingness to quit was recorded. The population indicated having COPD,
was assed as to smoking status and smoking cessation initiatives.
Results: 3498 patients had spirometry, 1295 patients (37%, 61 years, 48% females)
diagnosed with obstructivity (FEV1/FVC < 70%). With more women than men
(P=0.03) in total 64%, diagnosed with obstructivity smoked (37 pack years, 17
cigarettes/day). 66% of smokers had a history of cessation attempts and 54% had
used medication as part of the SC. 62% of the smokers like to quit, but only 11%
intended to start immediately.
Indicated COPD severity and willingness to quit was not correlated.
Conclusions: Many patients identified with airway obstruction, indicating COPD,
are current smokers. There is willingness to quit smoking, but only a few intend
to initiate SC immediately, though guidelines recommend smoking cessation as
primary intervention.

189
Predicted health and economic benefits of smoking cessation incorporating
multiple quit attempts over a lifetime
Jeno P. Marton1, Denis Getsios2, Richard J. Willke1, Nikhil Revankar2, Kelly
H. Zou1, James Xenakis2. 1Global Healtheconomics and Outcomes Research,
Pfizer, Inc., New York, NY, United States; 2Healtheconomic Modeling and
Simulation, United Biosource Corporation, Lexington, MA, United States

Objective: To evaluate the impact of age at start of smoking cessation treatment
(SCT) on predicted health benefits and costs over smokers’ lifetimes.
Methods: A discrete event simulation of SCT allowing multiple quit attempts
and estimates of lifetime health and economic outcomes was developed in a U.S.
population. SCT types were assigned based on observed use.
Results: The predicted life expectancy of the 18 to 74 years old (mean age 42.1
years) reference population was 26.8 years, corresponding to 13.9 discounted qual-
ity adjusted life years (QALY). The lifetime cost of SCT averaged $1,462, with a
total direct cost (tDC) of smoking-attributable disease of $54,550/smoker. Smokers
averaged 7.9 QAs; 66.2% were permanent abstainers at the time of death. Smokers
who started SCT at 35 to 40 years of age, accrued 15.6 discounted QALYs, and
71% achieved permanent abstinence. Smokers who start SCT between 45 and
50 years of age accrued 11.5 discounted QALYs and 60.2% achieved permanent
abstinence at the time of death. Total abstinence times (tAT) were 10.1 vs. 7.2 years
in the younger and older age groups, respectively, with corresponding SCT costs
of $1,642 vs. $1,385 and lifetime tDC of disease of $43,306 vs. $72,439/smoker.
Conclusion: The number of individuals achieving permanent abstinence at the
time of death is greater if smokers make their first quit attempt at age 35-40, rather
than later at age 45-50. Despite longer survival times, their costs are lower. The
lifetime cost of SCT is negligible compared with the tDC of smoking-attributable
diseases. Based on simulations, the timing of SCT initiation is critical to optimize
health benefits and to reduce costs of care.

190
Long term predictors for smoking cessation in a long-term, population study
at the workplace
Daiana Stolz1, Andreas Scherr1, Bruno Seiffert2 , Kuster Martin3, Meyer Anja1,
Tamm Michael1. 1Clinic of Pulmonary Medicine and Respiratory Cell Research,
University Hospital Basel, Basel, Switzerland; 2Industrial Health Service, F.
Hoffmann-LaRoche AG, Basel, Switzerland; 3Industrial Health Service, Novartis
Pharma AG, Basel, Switzerland

We implemented a voluntary, intensified, structured smoking cessation programm
with combined medical therapy for health care and health industry employees at
workplace.
703 smoking employees from three sites absolved a 2 year programm. This con-
sisted of 10 visits with intensified counselling and motivational support. Various
modalities of both nicotine replacement therapy and/or bupropion could be pre-
scribed. Primary endpoint was nicotine abstinence at 12 and 24 months, which was
defined as self reported abstinence confirmed by exhaled CO< 6ppm. Predictive
factors of nicotine abstinence were analyzed by multivariate regression analysis.
Smoking abstinence rates reached 38% after 12 months and remained unchanged
after 24 months. Predictors of a successful quit attempt were higher education
level (1.86 95% CI 1.12-3.07; p=0.016) and breathlessness at baseline (OR 2.53
95% CI 1.18-5.42; p=0.017). More severe nicotine dependency (OR 0.76 95% CI
0.59; 0.97; p=0.003), higher craving scores (OR 0.75 0.64-0.89; p=0.001) sputum
at baseline (OR 0.54 95% CI 0.33-0.89; p=0.015) and antidepressive medication
(OR 0.48 95% CI 0.28-0.82; p=0.069) were negative predictors for successful
quitting.

Our real life smoking cessation intervention achieved high and stable longterm
abstinence rates. Predictive factors for smoking cessation could be helpful to
increase the effectiveness of smoking cessation programmes.
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Smoking cessation effectiveness in smokers with obstructive respiratory
disease
Angeliki Florou, Konstantinos Eleftheriou, Georgios Patentalakis,
Athanassios Sachlas, Dimitrios Michailidis, Christina Gratziou. Smoking
Cessation Centre, Respiratory and Critical Care Dept., University of Athens,
Evgenidion Hospital, Athens, Greece

Cigarette smoking is the major risk factor for the development of Chronic Ob-
structive Pulmonary Disease (COPD) and is associated with increased morbidity
and reduced sensitivity to medication in asthmatic patients.
The aim of the present study was to evaluate the effectiveness of smoking cessa-
tion treatment in a sub-population of smokers with COPD and asthma in real life
conditions and to compare the efficacy of three specific pharmacological agents.
A total of 2139 adults,current smokers were enrolled in the study.298 subjects
suffered from obstructive respiratory disease (COPD n=175,asthma n=123). After
an initial counseling by a respiratory physician smokers were allocated to treatment
either with Nicotine Replacement Therapy (NRTs), Bupropion SR or Varenicline.
The CO-confirmed continuous abstinence rate (CAR) at the end of treatment (weeks
9-12) and during the follow-up period are shown in table 1.The abstinence rate in
respiratory patients was 60.9% at the end of treatment and 39.9% in 12 months.

Table 1. Continuous abstinence rate

At the end of treatment 6 months 12 months

Control smokers 56.6% 52.4% 39.4%
COPD-Astma 60.9% 55.1% 39.3%

The abstinence rates for the three treatment groups in respiratory patients are
shown in table 2.

Table 2. CAR in respiratory patients in different treatment groups

NRT (n=61) Bupropion (n=79) Varenicline (n=117)

At the end on treatment 50.9% 56.2% 75.6%
6 months 55.3% 54% 66.7%
12 months 46.7% 37.7% 47.8%

Conclusion: Smoking cessation treatments are highly effective in smokers with
respiratory co-morbidity as asthma and COPD and it can be achieved with all
approved pharmacological agents through a personal approach,motivation and
intensive follow-up program.

192
Smoking cessation treatment for COPD smokers
Carlos A. Jimenez Ruiz, Ana Maria Cicero Guerrero, Maria Luisa Mayayo
Ulibarri, Maria Isabel Cristobal Fernandez, Gema Lopez Gonzalez. Unidad
Especializada Tabaquismo, Salud Madrid, Madrid, Spain

We reviewed medical histories of all COPD patients who were treated in our Unit
between January 2004 and 2010. All patients received both psychological and
pharmacological treatment (NRT, varenicline or bupropion). Medical and smoking
histories were obtained during the baseline visit. A Quit date was chosen and
therapy was begun. In all follow-up visits, patients received treatment, and control
of abstinence and monitoring of adverse effects were carried out. The treatment was
free of charge. The following aspects were assessed: continuous abstinence rate
(CAR) between week 9 and 12 and CAR between week 9 and 24, both defined by not
smoking over those periods of time. Levels of CO of 10 ppm or less were required.
472 COPD smokers received treatment, average age 58,3 (9,8), and 65% of them
were male. Average number of cigarettes a day, number of smoking years and
number of pack-year were 29,7 (13,4), 40,5 (9,9) y 59,1 (30,2), respectively. The
average rate on FTND-questionnaire was 7,4 (2,1). NRT was prescribed in 233
(49%), Bupropion in 45 (9,5%),Varenicline in 190 (40%), and 4 (1,5%) of them
did not received treatment.Global effectiveness was: CAR from week 9 to 12
was met by 54,3%, and CAR from week 9 to 24 was met by 48,5%. Taking
into consideration the kind of treatment used, CAR from week 9 to 24 were
44,1%, 60% y 61% for nicotine patches, bupropion and varenicline respectively.
Significant differences were observed between varenicline and nicotine patches.
OR: 1,98 (1,25-3,12); p:.003.
Good effectiveness of pharmacological treatments for COPD smokers.
Good safety pattern of smoking cessation pharmacological treatments for COPD
smokers.
Varenicline gets better efficacy results than nicotine patches in this group of
smokers.

193
A placebo-controlled trial with varenicline for long term nicotine
replacement product users
Philip Tonnesen, Kim Mikkelsen. Pulm Dept, Gentofte Hospital, Copenhagen,
Denmark Pulm Dept, Gentofte Hospital, Copenhagen, Denmark

In this placebo, controlled trial we enrolled 139 long-term users of nicotine replace-
ment products (NRT) (>1 year) to either varenicline (N=70) or placebo (N=69) for

3 months combined with 9 visits with counselling by nurses. The primary outcome
showed that the varenicline group had a higher quit rate with NRT compared with
placebo, statistical significant after 12 and 36 weeks but borderline significant
on most other measure points. After 1 year the NRT quit rate was 42.9% vs.
36.2%, respectively. A Mantel-Haenszel test over all visits showed significant
superiority for active therapy vs. placebo, odds ratio 1.83 (95%CI; 1.43-2.35),
P<0.0001. Results for withdrawal symptoms, adverse events from varenicline, and
weight changes will be reported. Also, changes in total-cholesterol, LDL, HDL
and triglyceride after 3 and 12 months will be reported for NRT quitters and
failures as well as changes in p-cotinine for users of NRT.
This is the first study reporting data for varenicline to be used for long-term
NRT users. The study seems to be underpowered but overall the findings showed
superiority for varenecline vs. placebo.
In conclusion, this study shows that varenicline seems to be an drug that might be
effective in getting long-term NRT users to quit.

194
Efficacy and safety of a novel nicotine mouth spray in smoking cessation: A
randomized, placebo-controlled, double blind, multicenter study with
52-week follow up
Philip Tonnesen, Hans Lauri, Roland Perfekt, Anil Batra, Karl Mann. Pulmonary
Dept, Gentofte Hospital, Copenhagen, Denmark Research Dept, McNeil AB,
Helsingborg, Sweden Central Institute of Mental Health, University of
Heidelberg, Mannheim, Germany Dept. of Psychiatry & Psychotherapy,
University Hospital of Tübingen, Tübingen, Germany

The study was a randomized (2:1) double-blind, placebo-controlled, low-intensity
counceling study of the efficacy of a novel nicotine mouth spray (1 mg/spray)
as an aid to smoking cessation. The study enrolled daily cigarette smokers, aged
18 years or older, who were motivated to quit and who had a CO level of ≥10
ppm. During Weeks 1-6, they were instructed to use 1-2 sprays whenever they
would normally have smoked a cigarette, or whenever they experienced cravings
to smoke, up to a maximum dose of 4 sprays per hour, and 64 sprays per day.
The dose was tapered down during Weeks 7-12. Low intensity counseling was
provided during the study.
Continuous CO-verified abstinence rates (CAR) were measured from Week 2 and
were statistically significantly higher with active treatment than placebo. CAR
after 6 weeks and 52 weeks were 26.1% vs. 16.1% and 13.8% vs. 5.6% (RR: 2.48,
(95% CI; 1.24-4.94)) for active vs. placebo, respectively.
Treatment-related adverse events were common with both active and placebo, and
were reported by 87% of subjects who used active spray and 71% of subjects who
used placebo spray. Most adverse events reported were mild to moderate, and only
9.1% of participants in the active group and 7.5% in the placebo group withdrew
due to adverse events.
In conclusion, these findings show that the nicotine mouth spray is a well-tolerated
and effective aid to smoking cessation. At one year, the OR for sustained abstinence
with active spray versus placebo was 2.7, and the RR was 2.5. Adverse events were
common with both active spray and placebo, but were mostly mild to moderate,
and generally tolerated.

45. Mechanisms and outcomes of infective
exacerbations of COPD

195
Late-breaking abstract: Moxifloxacin (MXF) vs amoxicillin/clavulanic acid
(AMC) in acute exacerbations of COPD (AECOPD): Results of a large
clinical trial with a novel endpoint
Robert Wilson1, Antonio Anzueto2, Marc Miravitlles3, Pierre Arvis4,
Jeff Alder5, Daniel Haverstock6, Mila Trajanovic7, Sanjay Sethi8. 1Host Defence
Unit, Royal Brompton Hospital, London, United Kingdom; 2University of Texas
Health Science Center at San Antonio, Pulmonary/Critical Care, San Antonio,
TX, United States; 3Institut d’Investigacions Biomèdiques August Pi I Sunyer
(IDIBAPS), Hospital Clinic, Barcelona, Spain; 4Global Clinical Development,
Bayer HealthCare, Loos, France; 5Global Clinical Development, Bayer
HealthCare Pharmaceuticals, Montville, NJ, United States; 6Global Biostatistics,
Bayer HealthCare Pharmaceuticals, Montville, NJ, United States; 7Global
Clinical Development, Bayer HealthCare Pharmaceuticals, Toronto, ON,
Canada; 8Division of Pulmonary, Critical Care and Sleep Medicine, University
at Buffalo, Buffalo, NY, United States

Introduction: Evidence-based therapy of AECB/COPD is limited by a lack of
appropriate trials. MAESTRAL compares antibiotic therapies for AECOPDs in
patients with moderate-to-severe disease at risk of poor outcomes.
Method: This was a multiregional, prospective, randomised, double-blind study of
patients ≥60 years, FEV1<60% predicted, with an Anthonisen type 1 exacerbation
and ≥2 exacerbations in the last year. Patients were stratified by systemic steroid
use and received MXF 400 mg PO qd (5 days) or AMC 875/125 mg PO bd (7
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days). The primary endpoint was clinical failure 8 weeks post-therapy (PP) and
the study was powered for superiority (ITT).
Results: At 8-weeks post-therapy MXF was non-inferior to AMC (Table). In
microbiologically confirmed AECOPD, MXF resulted in lower clinical failure and
higher bacterial eradication (Table). Steroid-treated patients had worse outcomes
overall; this effect was lower for MXF vs AMC. Clinical cure at 8 weeks post-
therapy was significantly higher in MXF patients with eradication vs persistence
at EOT (P<0.0001) but not in AMC patients (P=0.149) (Table).

Conclusion: Both drugs had good efficacy. At the 8-week endpoint, MXF was
superior to AMC in microbiologically confirmed AECOPD. Bacterial eradication
and clinical success were strongly correlated. The results may help physicians
optimise antibiotic therapy in moderate-to-severe AECOPD.

196
Rhinovirus infection induces secondary bacterial infection in COPD
Patrick Mallia1, Joseph Footitt1 , Rosa Sotero1,3 , Annette Jepson1,
Gregory Oleszkiewicz1, Julia Aniscenko1, Onn Min Kon1, Papi Alberto3,
Sebastian Johnston1, Girolamo Pelaia3. 1Respiratory Medicine, Imperial College
Healthcare NHS Trust, London, United Kingdom; 2Department of Clinical and
Experimental Medicine, University of Ferrara, Ferrara, Italy; 3Dipartimento di
Medicina Sperimentale e Clinica- Divisione Malattie Repiratorie, Universita’
Degli Studi “Magna Graecia”, Catanzaro, Italy

Aim: To investigate the relationship between rhinovirus infection and secondary
bacterial infection.

Figure 1

Methods: We performed experimental rhinovirus (RV) infection in COPD sub-
jects (GOLD stage II, N=20), smokers with normal lung function (SMK, N=21)
and non-smokers (NS, N=11). Sputum was collected at baseline and following
inoculation. RV infection was confirmed with PCR and semi-quantitative bacterial
culture performed. SLPI, elafin and neutrophil elastase (NE) were measured in
sputum by ELISA.
Results: 1 subject with bacteria in baseline sputum was excluded. Following RV
infection bacteria were detected in 65% of COPD, 19% of SMK and 30% of
NS (P=0.0086). 92% of bacteria in the COPD group were pathogenic bacteria,
compared with 50% in SMK and 33% in NS (P=0.045). Peak sputum virus load
was on day 5 and peak bacterial load on day 15. Following RV infection sputum
SLPI and elafin fell from baseline in the bacteria+ve subjects and increased in the
bacteria-ve subjects.
Peak virus load (8.4±0.72 vs 6.5±0.6 copies/mL,P=0.049) and sputum NE on
day 9 (0.65±0.14 vs 0.31±0.07μg/mL, P=0.026) were higher in subjects with
bacterial infection compared to those without.
Conclusions: Secondary bacterial infection is common following rhinovirus in-
fection in COPD and is associated with higher virus loads and NE, but lower levels
of SLPI and elafin in sputum. Degradation of SLPI and elafin by NE may be a
mechanism of increased susceptibility to bacterial infection.

197
Predictors of poor outcome in severe hospitalised COPD exacerbations
Zinka Matkovic, Marc Miravitlles, Nestor Soler, Arturo Huerta, Rebeca Domingo,
Albert Gabarrus, Antoni Torres. Department of Pneumology, Clinical Institute of
Thorax, IDIBAPS, Hospital Clinic Barcelona, Barcelona, Spain

Background: The aim of study was to determine predictors of poor outcome in
patients hospitalised for exacerbation of chronic obstructive pulmonary disease
(ECOPD).
Methods: Hospitalised patients with ECOPD were included in a prospective
study and followed for 1 month. Clinical and epidemiological parameters were
evaluated including COPD Severity Score (COPD-SS) and Charlson Index. Poor
outcome was: death, intensive care unit (ICU) admission, need for mechanical
ventilation (MV), prolonged hospital stay (>11 days) and emergency room (ER)
visit/readmission during follow-up.
Results: 155 patients: mean age±standard deviation 70±9.5yrs; 84% men; 96%
smokers/ex-smokers; 76% GOLD stage III or IV; mean hospital stay 8.8±5.5days.
69 patients (45%) had poor outcome: 4 (3%) died; 16 (10%) had ICU admission;
33 (21%) had MV, 32 (21%) had prolonged hospital stay and 24 (16%) had
ER visit/readmission during follow-up. Univariate analysis identified variables
associated with poor outcome: exacerbations and hospitalisation for ECOPD in
the last year (p=0.033 and 0.039 respectively); lower FEV1 (p=0.004); GOLD
stage (p=0.049); lower pH (p<0.001); lower PaO2/FIO2 (p=0.006); higher PaCO2

(p<0.001); higher COPD-SS (p=0.016); long-term O2 therapy (p=0.042). Inde-
pendent predictors of poor outcome determined by multivariate analysis: number
of exacerbations in the previous year (1 ECOPD: p=0.012, odds ratio [OR] 4.1,
95% confidence interval [CI] 1.4 to 12.3; ≥2 ECOPD: p=0.005, OR 4.4, 95% CI
1.6 to 12.5); pH (p=0.006, OR 0.2, 95% CI 0.1 to 0.7); PaCO22 (p=0.015, OR 1.3,
95% CI 1.1 to 1.7).
Conclusion: Previous exacerbations, hypercapnia and respiratory acidosis were
identified as predictors of poor outcome in patients with severe ECOPD.

198
Human respiratory epithelial cells acquire a long-lasting antiviral condition
when exposed to interferon beta
Giel Gaajetaan, Gert Grauls, Catrien Bruggeman, Frank Stassen. Medical
Microbiology, Maastricht University Medical Center (MUMC), Maastricht,
Netherlands

Type I interferons (IFNs) induce strong antiviral effects and are therefore attractive
to prevent seasonal respiratory infections or reduce the incidence of virus-mediated
exacerbation in COPD patients. Yet, clinical application of type I IFNs is hindered
due to significant side effects observed during repetitive use. In this study we
investigate the duration of protection, mediated by prophylactic IFNbeta, against a
human rhinovirus (HRV) infection.
Human respiratory epithelial (A549) cells were exposed for 18 hours to various
concentrations (31-500 IU/ml) of IFNbeta. Then, IFNbeta was either removed or
maintained in the supernatant for the rest of the experiment. Next, cells were
infected with HRV-1B (MOI 0.1) at t = 0, 24, 48, 72 or 168 hours after the initial
exposure to IFNbeta. At 48 hours post infection, the protective effect of IFNbeta
on HRV-induced cell death was determined by a colorimetric assay. RT-qPCR and
plaque assay were used to determine HRV infection.
In the continuous presence of IFNbeta, 90-100% of A549 cells were protected
against HRV-induced cell death at every time point and at all IFNbeta concentra-
tions. This strong protective effect was confirmed by RT-qPCR and plaque assay.
Alternatively, when IFNbeta was removed, cell death increased with time and in
dose-dependent way. Nevertheless, at 168h post IFNbeta stimulation (500IU/ml),
still 75% of all cells were viable.
These data show that IFNbeta has not only a strong, but also long-lasting protective
effect against HRV-1B. This opens new opportunities for prophylactic treatment of
viral respiratory infections without the risk of side effects often seen after repetitive
and systemic use.
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Rhinovirus infection upregulates pentraxin-3 in smokers and COPD patients
Joseph Footitt1 , Patrick Mallia1,2, Sotero Rosa1,4,
Maria-Belen Trujillo-Torralbo1,2 , Tatiana Kebadze1, Marco Contoli3,
Alberto Papi3, Onn Min Kon1,2, Rosario Maselli4, Sebastian Johnston1,2.
1Respiratory Medicine, Imperial College, London, United Kingdom; 2Respiratory
Medicine, Imperial College Healthcare NHS Trust, London, United Kingdom;
3Department of Clinical and Experimental Medicine, University of Ferrara,
Ferrara, Italy; 4Dipartimento di Medicina Sperimentale e Clinica- Divisione
Malattie Repiratorie, Universita’ Degli Studi “Magna Graecia”, Catanzaro, Italy

Pentraxins are a family of acute-phase reactants and pentraxin-3 (PTX3) is the
prototypic long pentraxin. PTX3 has a protective role against pathogens includ-
ing influenza viruses and both pro- and anti-inflammatory actions of PTX3 are
described. The role of PTX3 in virus-induced COPD exacerbations is unknown.
Methods: We infected 3 groups of subjects–COPD GOLD stage II (N=20), smok-
ers with normal lung function (SMK,N=21) and non-smokers (NS,N=11)–with
rhinovirus (RV). Induced sputum was collected on 6 time points post-inoculation,
cytospins prepared and cell counts determined. PTX3 and neutrophil elastase
(NE) were measured in sputum supernatants by ELISA and sputum virus load by
quantitative PCR.
Results: Following RV infection PTX3 in sputum was significantly increased over
baseline in the COPD group and the SMK but not the NS.

PTX3 levels were higher in the COPD group compared to the NS on days 9, 12, 15
and 21 and compared to the SMK on day 15. Peak sputum PTX3 levels correlated
with peak sputum virus load (P=0.0002, r=0.51), peak total sputum inflammatory
cells (P=0.0002, r=0.50) and peak sputum neutrophil elastase levels (P=0.0006,
r=0.47).
Conclusions: PTX3 may be an important mediator of neutrophilic inflammation
following RV infection in COPD subjects and smokers. PTX3 is likely to contribute
to the inflammatory response in virus-induced COPD exacerbations and may be
both a potential biomarker and therapeutic target in COPD.

200
Metagenomic analysis of lower airway microbial diversity in patients with
chronic pulmonary disease
Eduard Monso1, Raul Cabrera2, Andrés Moya2, Alex Mira2, Marian Garcia3,
Xavier Pomares1, Josep M. Antó3. 1Pneumology Service, Corporació Parc Tauli,
Sabadell, Barcelona, Spain; 2Genomics Service, Centro Superior de
Investigación en Salud Pública, Valencia, Spain; 3Laboratory Service, IRCS
Germans Trias I Pujol. Ciberes, Barcelona, Spain

Aim: To identify microorganisms unrecognized through culture in the lower
airway of patients with chronic pulmonary disease through amplification and
pyrosequencing of specific genes for microbial diversity assessment
Method: To avoid culture-related bias, 1) DNA extraction from respiratory samples
(sputum, bronchial aspirate (BAS), bronchoalveolar lavage (BAL) and bronchial
mucosa); 2) 16S rRNA amplification and purification with modified primers which
include a specific 8 nucleotides code per sample; 3) Pyrosequencing of ampli-
fied products by Titanium/GS-FLX System (454-Roche; 4) Obtention of >500
sequences per sample; and 6) Comparison of the results obtained with the diferent
samples using bronchial mucosa as gold standard.
Results: Sputum, BAS, BAL and bronchial mucosa samples from 6 patients were
studied. Over 500 sequences of gen 16S were identified in 17 out of 24 samples.
Total number of bacterial genera per patient were over 100. Analysis of coincidence
obtained from bronchial mucosa showed low coincidence with BAS and sputum,
and maximal coincidence with BAL, that showed a range of 55-74 bacterial genera.
Streptococcus, Prevotella, Moraxella, Haemophilus, Acinetobacter, Fusobacterium
and Neisseria were the most often identified genders, accounting for up to 60% of
the overall.
Conclusions: Pyrosequencing is applicable to samples of bronchial secretions and
is able to demonstrate a microbial diversity over 600 microorganisms. Sputum and
BAS samples were non-representative of bronchial mucosa, but BAL that mostrates
over fifty bacterial genera, shows the closest results with bronchial mucosa.
Sponsorship by Fundacio Parc Tauli.

201
Value of galactomannan in bronchoalveolar lavage fluid for invasive
pulmonary aspergillosis in critically ill chronic obstructive pulmonary disease
Lin Ding, YongHang He, Fang Li, Qingyuan Zhan. Respiratory and Critical
Care, Beijing Institute of Respiratory Medicine, Beijing, China Respiratory and
Critical Care, Beijing Institute of Respiratory Medicine, Beijing, China Infectious
Diseases and Clinical Microbiology, Beijing Institute of Respiratory Medicine,
Beijing, China Respiratory and Critical Care, Beijing Institute of Respiratory
Medicine, Beijing, China

Backgroud: Critically ill COPD patients who require ICU admission are at
particular risk of invasive pulmonary aspergillosis (IPA).
Objective: To investigate the value of galactomannan (GM) in BALF for rapid
diagnosis and prognosis of IPA in critically ill COPD patients.
Design: We investigated the clinical data of patients with severe COPD in RICU of
Beijing Chaoyang Hospital from February 2009 to December 2009 prospectively.
Patients were divided to proven, probable, possible, colonization and non-IPA
group. Serum GM and BALF GM were done at the first day of RICU admission.
Results: 50 patients were recruited in the study,and 34 patients had BALF samples
which were classified as probable IPA, possible IPA (n=6), 2 colonization (n=2)
and non-IPA group (n=17); According to the ROC curve, when chose 0.795 as the
cut-off of BALF GM test, the sensitivity, specificity, positive and negative predic-
tive value for probable IPA were 88.9%, 95.1%, 100% and 93.7%, respectively;All
of the patients of IPA group were dead. The result of GM test in BALF with IPA
group were mush higher than control group (2.88 vs 0.49, p=0.009). The mortality
was mush higher in the patients whose GM test in BALF above 0.795 than the
patients lower 0.795 (80% vs 17% p=0.001);
Conclusions: Compare to serum GM and aspergillus culture, GM in BALF prove
to be more useful in early diagnosis of IPA with critically ill COPD patients. 0.795
maybe a best cut-off in BALF GM detection. Besides,high GM value in BALF
was associated with high mortality in a certain sense.

202
Reducing exacerbations in COPD with OM-85: A multicentre, double-blind,
placebo-controlled trial
Dario Olivieri. Department of Clinical Sciences, University Hospital, Parma, Italy

Background: Acute exacerbations in COPD (AE-COPD) are a key driver of mor-
bidity and mortality. They are mainly triggered by respiratory infections. OM-85
is a bacterial lysate with immunostimulating properties already known to reduce
AE-COPD.
Aims and objectives: Confirm and further investigate the efficacy and safety of
OM-85 (Broncho-Vaxom®, Broncho-Munal®, Ommunal®) with a specific dosage
regimen in reducing the rate of acute exacerbations in moderate to severe COPD
patients.
Methods: This randomised, placebo-controlled, double-blind, multicentre trial was
performed with 340 patients from 5 countries, past or active smoker, over 40 years
old, with COPD stage II or III, with a history of at least 2 documented AE-COPD
in the previous year, and a FEV1 between 30% and 80%. The specific dosage
regimen was 1 capsule daily during month 1, and 1 capsule daily for 10 days in
months 3 to 5.
Results: Preliminary results show that OM-85 significantly reduced the rate of
AE-COPD by 35.4% after the 5 months treatment period (p=0.0155). The mean
duration of AE-COPD was significantly decreased by 1.4 days in the OM-85
group (2.79 days), as compared to placebo (4.15 days) (p=0.0498).The rate of
treatment-emergent adverse events (TEAEs) was similar in both treatment groups
(OM-85: 44.1%, placebo: 43.3%).
Conclusion: OM-85 significantly reduced the rate and duration of AE-COPD in
moderate to severe COPD patients. Safety and tolerance were excellent.

46. Skeletal muscle weakness in COPD: physical
(in)activity and biological markers
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Validation of the current equations to estimate peak work load based on
6-min walk distance and general demographics in COPD patients entering
pulmonary rehabilitation
M.J.H. Sillen1, J.H. Vercoulen2,3, A.J. van ’t Hul4, P.H.C. Klijn5,
E.F.M. Wouters6,7, D. van Ranst4, J.B. Peters2,3 , A.R.J. van Keimpema5,
F.M.E. Franssen1, H.J.A.M. Otten4, J. Molema3, J.J. Jansen8, M.A. Spruit1 .
1Program Development Centre, Ciro+, Horn, Netherlands; 2Department of
Medical Psychology, Radboud University Medical Centre Nijmegen, Nijmegen,
Netherlands; 3Department of Pulmonary Diseases, Radboud University Medical
Centre Nijmegen, Nijmegen, Netherlands; 4Rehabilitation Centre Breda, Revant
Rehabilitation Centre, Breda, Netherlands; 5Asthma Centre Heideheuvel, Meren
Behandelcentra, Hiversum, Netherlands; 6Director, Ciro+, Horn,
Netherlands;7Department of Respiratory Medicine, Maastricht University
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Medical Centre, Maastricht, Netherlands; 8Sportstraining, Ciro+, Horn,
Netherlands

Background: Due to limited resources it is not possible to conduct a car-
diopulmonary exercise test (CPET) in all COPD patients entering pulmonary
rehabilitation (PR). Therefore regression equations were developed to estimate
peak work load (Wpeak) by using 6MWD in combination with gender, age, height,
weight and/or fat free mass. The aim of this study was to validate these equations
in a large cohort of COPD patients entering PR.
Methods: In 3000 patients with COPD (53% men, age: 63±9 yrs; FEV1: 44±18%
pred), referred to 4 specialized pulmonary rehabilitation centres in the Netherlands,
the estimated Wpeak using 6 different regression equations (table) was compared
to actual Wpeak obtained during CPET.
Results: Patients had poor peak (60±33 watts) and functional exercise capacity
(6MWD: 399±120 m). Mean difference between actual Wpeak and estimated
Wpeak ranged between 0 to 42 Watts. Moreover, only 6 to 24% of the estimated
Wpeak differed less than 5 watts (±) compared to actual Wpeak.

Table 1. Wpeak regression equations

Authors Regression equations % Patients between Actual-predicted
–5 and +5 watts Wpeak (watts)

Hill 1 (0.122∗6MWD) + (72.683∗height) – 117.109 22 6.8 (26.5)
Hill 2 17.393 + (1.442∗6MWW) 12 0.32 (37.7)
Luxton 103.217 + (30.50∗gender) + (–1.613∗age)

+ (0.002∗6MWW) 6 42.1 (32.1
Cavalheri –27.9717 + 3.7792∗(6MWD∗FFM) 24 18.6 (40.5)
Kozu 1 (0.168∗6MWD) – 4.085 18 –3.1 (24.7)
Kozu 2 (2.310∗6MWW) + 8.820 13 –16.4 (22.5)

Conclusion: Current regression equations to estimate Wpeak based on 6MWD in
COPD are inaccurate in COPD. So, estimated Wpeak cannot be used to target
training intensity during PR in individuals with COPD.

205
Divergent effects of obesity on weight bearing versus non-weight bearing
exercise testing in patients with COPD
Frits M.E. Franssen, Erica P.A. Rutten, Emiel F.M. Wouters, Paula P. van Melick,
Martijn A. Spruit. Program Development Center, Ciro, Centre of Expertise for
Chronic Organ Failure, Hornerheide, Netherlands

Introduction: Obesity is common in patients with COPD and may impact on
disease severity. However, obesity was not associated with diminished exercise
capacity or greater dyspnea during non-weight bearing exercise (e.g. stationary
cycling) in COPD1. Aim of this study was to investigate the impact of obesity
during weight bearing exercise (e.g. six-minute walk test, 6MWT) in patients with
severe COPD.
Methods: Data obtained during pre-rehabilitation assessment of 44 male obese
COPD patients (OB) (age 58±4y, FEV141±5%, BMI 34.1±3.8 kg m-2) were
compared with those of 44 matched male normal weight COPD patients (NW)
(age 58±5y, FEV139±6%, BMI 23.0±1.2 kg m-2). 6MWT and progressive cycle
ergometry (CPET) were performed, BORG scores for dyspnea and leg fatigue
were recorded at the end of both tests.
Results: Distance of 6MWT was significantly reduced in OB (452±101 m)
compared with NW (497±82 m, p<0.05), while peak cycling exercise load was
comparable (OB 90±31W, NW 85±24W, ns). Dyspnea (5.9±2.0 vs. 4.9±2.0,
p<0.05) and leg fatigue (4.8±2.4 vs. 3.4±2.2, p<0.05) sensations after 6MWT
were significantly increased in OB compared to NW, while these were comparable
after CPET (dyspnea: OB 7.6±1.8 vs. NW 7.4±2.0, ns; leg fatigue: OB 6.1±2.3
vs. NW 6.3±2.3, ns).
Conclusion: In contrast to non-weight bearing exercise, obesity has a negative
impact on weight bearing exercise capacity and exercise-related symptoms in male
patients with severe COPD. Obese COPD patients may prefer cycling instead of
treatmill walking as training modality during rehabilitation.
1 Ora J et al, Combined effects of obesity and COPD on dyspnea and exercise
tolerance, Am J Respir Crit Care Med 2009

206
Investigating circulating microRNAs as potential biomarkers of quadriceps
weakness in COPD
Anna Donaldson1,2, Amy Lewis2, Samantha Natanek1, William Man1,
Paul Kemp2, Michael Polkey1. 1NIHR Respiratory Biomedical Research Unit,
Royal Brompton and Harefield NHS Foundation Trust and Imperial College,
London, United Kingdom; 2Section of Molecular Medicine, National Heart and
Lung Institute, Imperial College, London, United Kingdom

Introduction: Non-invasive biomarkers of quadriceps phenotype in COPD are
needed. MicroRNAs (mirs) are small non-coding RNA that modulate gene ex-
pression. They circulate in blood as exosomes and are promising biomarkers. We
hypothesised that muscle specific mir-499, which controls slow myosin expression,
would be differentially expressed and correlate with physiological parameters.
Methods: We studied 101 COPD patients and 24 controls. Mir-499 was quantified
in stored plasma samples using q-RT PCR1. Mir-16 and mir-122 were quantified

as negative controls. Results were normalised to a spiked-in control. All subjects
had paired quadriceps biopsy samples.
Results: Characteristics as mean (SD); COPD patients: 66 M: 35 F, age= 66 (8),
FEV1% pred= 44 (19), six-minute walk (6MW)= 394 (121). Controls: 14 M: 10
F, age 66 (8), FEV1% pred= 112 (13), 6MW= 616 (83).
Plasma mir-499 was significantly elevated in COPD patients, p= 0.0036. There
was no difference in mir-16 and mir-122.
Mir-499 levels negatively correlated with total fibre cross sectional area (P= 0.03
R2= 0.04) and in the patients there was a weak positive correlation with 6MW
(p=0.047 R2= 0.0016). Patients with no quadriceps muscle fibre type shift (defined
from the control samples) had higher mir-499 (p= 0.02).
Conclusion: We have demonstrated a difference in plasma mir-499 levels between
COPD patients and controls. Higher mir-499 in patients with no fibre type shift is
consistent with its proposed role of maintaining a high endurance skeletal myofibre
phenotype. Our results may reflect higher protein turnover in COPD and contribute
towards developing a blood-borne biomarker to stratify treatment.
1Kroh, Methods 50 (2010)298–301
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Biomarkers of systemic inflammation after two resistance training protocols
in moderate clinically stable COPD
Luciana C. Fosco1, Dionei Ramos1, Flavia A. Guarnier2, Carlos M. Pastre1,
Alessandra Choqueta de Toledo1, Giovana N.B. Ferrari1 , Rafaela Bonfim1,
Alcirene P. Souza1, Rubens Cecchini2, Ercy M.C. Ramos1. 1Physiotherapy,
UNESP- Universidade Estadual Paulista Julio de Mesquita Filho, Presidente
Prudente, Sao Paulo, Brazil; 2Pathological Science, UEL - Universidade
Estadual de Londrina, Londrina, Parana, Brazil

Systemic inflammation is an important factor in skeletal muscle dysfunction
(SMD) in chronic obstructive pulmonary disease (COPD) patients. The SMD can
be reversed partially by physical training; however, the response is dependent of
type, intensity and duration of exercise. This study evaluated the inflammatory
response, muscle strength and fat-free mass outcomes in COPD patients comparing
two protocols of resistance training. COPD (n=34) were assigned to conventional
resistance training (CRT) or elastic tubing training (ETT) groups (n=17 each,
FEV1= 1,23±0,46% and 1,24±0,54% predicted; aged 64,94±7,62 and 65,11±9
years, respectively). CRT group were trained at moderate intensity (3×10 RM)
and ETT group were trained at 2-7 sets of repetitions determined individually by
resistance to fatigue test. TNF-α, citokines 1L-1β and IL-10 on plasma by ELISA,
peripheral muscle strength and fat-free mass were obtained at baseline (D0) and
after the 8-weeks training intervention (D2). Citokines also were measured acutely
immediately after the first (D1) and the last training session (D3). TNF-α, IL-1β

and IL-10 increased in CRT group after 8 weeks compared to baseline (p<0.001,
p<0.05 and p<0.001, respectively). IL-1β and IL-10 levels also increased in
response to acute exercise (D1) and IL-10 measured acutely after 8 weeks training
(D4) was reduced (p<0.01, compared to D3). No changes in cytokines levels in
plasma were observed in the ETT group. Muscle strength increased in both groups,
but only the ETT protocol increased the fat-free mass after 8 weeks. These findings
suggest that structural and functional gains were obtained from a lower systemic
cost in the ETT group.

208
Early peripheral muscle structural and metabolic impairment in chronic
obstructive pulmonary disease (COPD) patients cannot be considered as a
consequence of sedentarity
Fares Gouzi1,2, Aldjia Abdellaoui1,3, Sami Sedraoui1, Thierry Lafontaine3,
Philippe DeRigal2, Dalila Laoudj-Chenivesse1, Jacques Mercier1,
Christian Préfaut1, Maurice Hayot1. 1INSERM U-1046, A. de Villeneuve
Hospital, University of Montpellier I, Montpellier, France; 2Pulmonary
Rehabilitation Center “La Solane”, Fontalvie Group, Osséja, France;
3Pulmonary Rehabilitation Center “La Solane”, Fontalvie Group, Lodève, France

Peripheral muscle dysfunction in COPD patients has been related to a muscle/fiber
atrophy and oxidative metabolism reduction, which mimicks a severe disuse. Thus,
we investigated the structure and mitochondrial function in skeletal muscle biopsies
from patients with COPD and sedentary healthy subjects (SHS).
24 stage I-III (according to the GOLD classification) COPD patients and 21 age-
matched SHS (<150m/W of moderate-vigorous PA) had accelerometry recording,
quadriceps function and muscle mass (impedancemetry) assessment. All subjects
had a biopsy of the quadriceps, allowing assessment of the respiratory parameters
and mitochondrial ATP synthesis, and of the muscle morphology (immunohisto-
chemistry). Results are presented in mean ± SD or median [inter-quartile range].
COPD patient and PA level-matched SHS (activity counts/day: 133±70 vs 135±48;
p=0,9), had the same muscle mass and fiber cross-sectional areas. However, there
was a reduction of the quadriceps endurance and of the type I fiber proportion (35%
[28-49] vs 41% [38-53]; p<0,05). While the maximal ADP-stimulated respiration
(state 3) with pyruvate substrate was comparable in COPD and SHS, the ATP/O
value (ratio between ATP synthesis and oxygen consumption) was significantly
reduced in COPD (0,96±0,4 vs 2,6±0,8; p<0,001), and observed in early stages.
This study showed an early impairment of the muscle oxidative metabolism
(type I fibers and mitochondrial efficiency), unexplained by the PA reduction in
COPD patients and suggest that the oxidative phosphorylation alteration (OXPHOS
pathway) occurs in the PHOS part, i.e. the ATP synthesis rate.
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Effects of a new walking aid on 6MWD in COPD patients
Anouk W. Vaes1,2, Janneke Annegarn3, Kenneth Meijer3, Martijn W. Cuijpers1,
Frits M.E. Franssen1, Jozé Wiechert4, Emiel F.M. Wouters1,5 , Martijn A. Spruit1 .
1Program Development Centre, Ciro+, Horn, Netherlands; 2Physiotherapy,
Ciro+, Horn, Netherlands; 3Department of Human Movement Science, School for
Nutrition, Toxicology and Metabolism of MUMC+, Maastricht, Netherlands;
4Occupational Therapy, Ciro+, Horn, Netherlands; 5Respiratory Medicine,
MUMC+, Maastricht, Netherlands

COPD patients often experience walking as a problematic daily activity. Although
a rollator can improve mobility, many patients feel ashamed to use it. Therefore,
other walking aids may be worthwhile to consider. We aimed to determine whether
a new walking aid (fig1a) has similar direct effects on 6MWD as a rollator (fig1b)
in COPD patients.

Figure 1. A: Walking frame “City”, B: rollator.

21 COPD patients (52% men; age: 64±10yrs; FEV1: 42±15% pred) performed 2
6MWTs during pre-rehabilitation assessment (mean best 6MWD: 369±88 m). In
addition, 2 extra 6MWTs were randomly performed on 2 consecutive days: 1x with
rollator and 1x with walking frame. Walking pattern (n=21) was determined using
an accelerometer and metabolic demands (n=10) were assessed using a mobile
oxycon.
Using walking frame resulted in a higher mean 6MWD (466±189 vs. 383±85
m) and fewer steps (491±122 vs. 601±98) compared to a rollator (all p<0.05).
Oxygen uptake, ventilation, heart rate, oxygen saturation and Borg symptom scores
were comparable. 19% felt ashamed using rollator compared to 10% using walking
frame.
Functional exercise performance can be improved using walking aids in COPD pa-
tients. Moreover, using walking frame led to a significant improvement in 6MWD
compared to using rollator, with the same metabolic demands. Therefore, the new
walking aid may be a good alternative for a rollator in COPD patients.
This study was financially supported by “Stichting De Weijerhorst”.
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Combining physical activity monitoring and cardiac output during exercise
in COPD patients with GOLD stages II-IV
Eleni Kortianou1,2,3 , Ioannis Vogiatzis1,3, Zafeiris Louvaris1,
Maroula Vasilopoulou1, Ioannis Nasis1, Vasilis Andrianopoulos1,
Theodora Vasilogiannakopoulou1, Giorgos Kaltsakas3, Manos Alchanatis3,
Nikolaos G. Koulouris3. 1Department of Physical Education and Sport Sciences,
National and Kapodistrian University of Athens, Athens, Greece; 2Department of
Physiotherapy, Technological Educational Institute, Lamia, Greece; 31st
Department of Respiratory Medicine, Sotiria Hospital, National and
Kapodistrian University of Athens, Athens, Greece

Background: Daily physical activity recorded by activity monitors, is an important
clinical outcome in COPD patients. However, it is unknown whether changes in
physical activity data are related to changes in hemodynamic responses during
exercise.
Aim: To investigate whether changes in estimated energy expenditure (EE) by
activity monitoring are associated with changes in cardiac output (CO) during
exercise.
Methods: 30 COPD patients (10 for each GOLD stage:II,III,IV) undertook a
standardized treadmill test including breath-by-breath gas exchange measurements.
Cardiac haemodynamics was assessed by impedance cardiography. The SenseWear
armband (SW) and the DynaPort Minimod (MM) were used to estimate EE.
All patients exercised at 4 different velocities increasing by 0.7-0.8 km/h every
3 min. Minimum and maximum speeds were 1.4±0.3 km/h and 3.7±0.4 km/h,
respectively. Minute-by-minute data were acquired and aligned for each patient.
Results: CO was linearly increased with increasing speeds (r=0.97). Median and
interquartile range of the correlation between CO and EE by SW and MM are
shown below. The level of correlation between CO and EE was not different across
GOLD stages and between the two activity monitors.

Median and interquartile range of the correlation between CO & EE

AM All (N=30) GOLD II GOLD III GOLD IV

SW (min-by-min) 0,69 (0,46–0,79) 0,62 (0,19–0,86) 0,75 (0,53–0,87) 0,64 (0,34–0,73)
MM (min-by-min) 0,9 (0,81–0,94) 0,9 (0,81–0,96) 0,91 (0,66–0,93) 0,91 (0,85–0,93)

Conclusion: Hemodynamic variations during incremental treadmill exercise in

COPD were reliably reflected by changes in EE as those were recorded by the
SenseWear armband and the Dynaport Minimod. Supported by IMI-JU Proac-
tive#115011.

47. Macrophages and neutrophils in chronic
lung disease
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COPD lung contains a sub-population of steroid-insensitive macrophages
Kirandeep Chana1, Terry Woolley2, Peter Barnes1, Louise Donnelly1. 1Airway
Disease, National Heart and Lung Institute, Imperial College, London, United
Kingdom; 2Drug Discovery, AstraZeneca, Loughbrough, United Kingdom

In COPD, alveolar macrophages (AM) increase, release more inflammatory medi-
ators but respond poorly to glucocorticosteroids. Different macrophage phenotypes
are identified in animals based on density but no definitive studies on human lung
macrophages exist. Cells were isolated from resected human lung tissue from
non-smokers (NS, n=5) smokers (S, n=11) and COPD (n=7) patients. Cells were
separated into three viable fractions using Percoll density gradients (A: 30-40%, B:
40-50% C: 50-60%). Responses to budesonide after stimulation with lipopolysac-
charide (LPS) were investigated by measuring TNFα, CXCL8 and IL-10 release
by ELISA. Baseline and LPS-stimulated release of TNFα, CXCL8, and IL-10
did not differ between cell fractions or subjects. LPS-stimulated TNFα release by
fraction A from NS and S were responsive to budesonide (EC50 NS: 0.5±0.04nM
vs S: 1.8±1.1nM), with inhibition at 10-6M being ∼80% (NS) and ∼60% (S).
However, COPD cells were unresponsive. Budesonide (10-6M) inhibited LPS-
stimulated CXCL8 release from fraction A similarly in NS and S cells but less
effectively in COPD cells (∼30%, p<0.05) with EC50 values 0.6±0.1nM (NS),
1.0±0.3nM (S) and 2.4±0.9nM (COPD) cells. This apparent steroid insensitivity
of COPD macrophages from fraction A was selective, as budesonide inhibited
LPS-stimulated IL-10 release by ∼55% in fractions A-C from S and COPD patients
(EC50 S=2.0±0.71nM vs COPD 1.7±1.16nM) but by 80% (EC50=0.9±0.2nM) in
NS cells. TNFα and CXCL8 responses of cells from fractions B and C did not
differ between subjects. Fraction A COPD macrophages were less responsive to
budesonide and may represent AM. Identifying selective fraction A markers will
allow development of directed therapies.
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LSC 2011 Abstract: Production of alpha-1 antitrypsin (AAT) by pro- and
anti-inflammatory macrophages and dendritic cells
Emily F.A. van ’t Wout, Annemarie van Schadewijk, Nigel D.L. Savage,
Jan Stolk, Pieter S. Hiemstra. Pulmonology, Leiden University Medical Centre,
Leiden, Netherlands; Infectious Diseases, Leiden University Medical Centre,
Leiden, Netherlands

AAT acts as an important neutrophil elastase inhibitor in the lung. Although
the hepatocyte is considered as the primary source of AAT, local production by
monocytes, macrophages and epithelial cells may contribute to the formation of
an anti-elastase screen. Since monocytes can differentiate into a heterogeneous
population of macrophages with subpopulations ranging from pro-inflammatory
properties (M1) to anti-inflammatory properties (M2), and into dendritic cells
(DC), we studied whether lipopolysaccharide (LPS), TNFα and oncostatin M
(OSM) enhance AAT production differentially in cultured M1, M2 and DC.
Monocytes from healthy blood donors were cultured for 7 days in the presence
of GM-CSF, M-CSF or GM-CSF + IL-4 to obtain M1, M2 and immature (i) DC,
respectively. Next, cells were stimulated with LPS, TNFα or OSM and synthesis
of AAT was assessed by quantitative RT-PCR and ELISA.
Spontaneous release of AAT was higher in M1 than in M2 and iDC after 24h (187
ng/106cells vs 50 ng/106c and 86 ng/106c, p=0.016). LPS significantly increased
AAT production in M1, M2 and DC (302 ng/106c vs 97 ng/106c and 248 ng/106c,
p=0.019), whereas TNFα and OSM did not affect AAT secretion. The secretion
levels of the related proteinase inhibitor alpha-1 antichymotrypsin (ACT) were
below the limits of detection by ELISA. Analysis by quantitative RT-PCR showed
that 24h LPS exposure caused a maximal 2.1-fold AAT mRNA increase in M1, a
21-fold increase in M2 and 11-fold increase in DC.
We conclude that cultured M1 produce more AAT than M2 and DC, which is
partly explained by a high spontaneous release of AAT by M1. This suggests that
cellular differentiation is a regulator of local AAT production.

213
M2 macrophages produce less type I and III IFNs upon human rhinovirus
(HRV) infection and have a higher viral load than M1 macrophages
Alexandra Nikonova1,3, Stephanie Traub1, Eugene Faizuloev2,
Sebastian Johnston1, Musa Khaitov3, Luminita Stanciu1. 1Respiratory Medicine
Department, Imperial College London, London, United Kingdom; 2Virology
Department, Mechnikov Research Institute of Vaccines and Sera RAMS, Moscow,
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Russian Federation; 3Nano- and Biotechnologies Laboratory, NRC Institute of
Immunology FMBA, Moscow, Russian Federation

Background: Macrophages (M�) are innate immune cells that play a key role
in lung antiviral immune responses. A model of two major M� types has been
developed: M1 (classically activated) and M2 (alternatively activated) M�. M2
M� are believed to be increased in asthma.
Objective: We hypothesized that upon HRV infection, M2 M� produce less type
I and III interferon (IFN) and consequently have a higher viral load than M1 and
un-polarized M�.
Methods: Monocyte-derived M� (MDM) obtained from peripheral blood mononu-
clear cells of healthy donors were polarized to M1 or M2 by treatment with IFN-γ
and TNF-α or IL-4, respectively. Un-polarized MDM (uMDM) were treated with
media alone. M1, M2 and uMDM were infected with major group HRV16 at MOI
1 and cultured for 72h. Cytokines were measured in the supernatants by ELISA
and gene expression in cell lysates by real-time PCR. Supernatants of M1, M2 and
uMDM were titrated on Hela-Ohio cells to obtain the HRV16 titre.
Result: HRV16 infection of M1 M� induced increased levels IFN-α, β, λ1 and
λ2/3 in comparison with HRV16 infection of M2 M� and uMDM (for genes – at
8h, 24h, p<0.001, for proteins – at 24h, 48h and 72h, p<0.001). Also, we found
that M1 were characterised by more effective virus clearance compared to M2 and
uMDM (at 24h, p<0.001).
Conclusion: Our data suggest that in response to HRV infection, M2 M� produce
decreased levels of antiviral proteins such as IFN-α, β, λ1 and λ2/3. This may
explain the enhanced susceptibility to viral infections in asthmatic patients.
Dr. A. Nikonova is a recipient of an EAACI & GA2LEN Exchange Research
Fellowship 2009 and European Respiratory Society Fellowship (Number 682).
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Chemokine release by neutrophils in COPD
Kristin Blidberg1, Lena Palmberg1, Barbro Dahlén2, Ann-Sophie Lantz2,
Kjell Larsson1. 1National Institute of Environmental Medicine, Lung and Allergy
Research, Karolinska Institutet, Stockholm, Sweden; 2Department of Medicine,
Division of Respiratory Medicine, Karolinska Institutet, Stockholm, Sweden

Background: Neutrophils are among the first cells to arrive at the site of injury
and chemokines secreted by neutrophils affect the migration not only of other
neutrophils but also of other inflammatory cells such as monocytes. It has also been
reported that LPS-induced release of interleukin-8 (IL-8, CXCL-8) by neutrophils
is amplified by neutrophil derived tumour necrosis factor (TNF)-α. We hypothesize
that chemokine release by neutrophils is altered in COPD as compared to healthy
controls and that TNF-α might be involved in this change.
Methods: Peripheral blood neutrophils isolated from smokers with COPD (n=12),
smokers without COPD (n=12) and healthy non-smokers (n=12) were stimulated
with LPS, TNF-α or organic dust. Anti TNF-α antibody (infliximab) was used to
study the effect of neutrophil derived TNF-α. Release of CXCL-8, macrophage
inflammatory protein-1 α (MIP-1α, CCL-3), monocyte chemotactic protein-1
(MCP-1, CCL-2) and TNF-α was measured.
Results: Neutrophils spontaneously release CXCL-8, CCL-2 and CCL-3. Inhibi-
tion of TNF-α reduced the spontaneous release of CXCL-8 and CCL-3. Stimulation
with LPS and organic dust increased the release of CXCL-8 and CCL-3, an effect
that was inhibited by infliximab. In the COPD group inhibition of TNF-α failed to
significantly inhibit the release of LPS induced CXCL-8.
Conclusion: Neutrophil derived TNF-α contributed to the release of chemokines
after stimulation with LPS and organic dust as the response was inhibited by
infliximab. In the COPD group infliximab did not significantly inhibit the release
of CXCL-8 suggesting that the role of TNF-α is somehow altered in COPD.
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A matrikine-mediated pathway of MMP-9 release from neutrophils
Xin Xu, Patricia Jackson, Matthew Hardison, J. Edwin Blalock, Amit Gaggar.
Medicine, University of Alabama at Birmingham, Birmingham, AL, United
States

Introduction: Our group has previously characterized N-acetyl-Pro-Gly-Pro (Ac-
PGP) as an important neutrophil (PMN) chemoattractant generated through col-
lagen degradation by matrix metalloproteinase-9 (MMP-9). MMP-9 is present in
PMN granules but whether Ac-PGP regulates MMP-9 release from these cells is
unknown.
Aims: The aim of this study was to determine if Ac-PGP can mediate MMP-9
release from PMNs and to highlight the pathways which regulate this response.
Methods: Primary human blood PMNs were pretreated with and without an
ERK1/2 MAPK inhibitor (U0126) or the CXCR1/CXCR2 inhibitor Repertaxin
and then incubated with Ac-PGP. The cell supernatants and lysates were analyzed
for MMP-9 levels and intracellular pathway activation, respectively. In addition,
after stimultating PMNs with C13, N15 labeled Ac-PGP, supernatants were in-
cubated overnight with type I collagen to measure the ongoing generation of
Ac-PGP.
Results: We found that Ac-PGP induced significant release of MMP-9 (in a dose-
and time-dependent manner) and activated the ERK1/2 MAPK pathway. This
MMP-9 release was attenuated by an inhibitor of ERK1/2 and upstream blockade
of CXCR1/CXCR2 with Repertaxin led to decreased MMP-9 release and ERK
1/2 activation. Supernatants obtained from PMNs stimulated by C13 N15 labeled

Ac-PGP generated increased endogenous Ac-PGP when incubated with intact
collagen; this effect was inhibited by an ERK1/2 pathway inhibitor.
Conclusions: These data indicate that ECM-derived Ac-PGP results in MMP-9
release from activated PMNs through the ligation of CXCR1 and CXCR2 and
subsequent activation of the ERK1/2 MAPK, demonstrating a new pathway of
matrikine-mediated protease regulation and subsequent “feed-forward” Ac-PGP
production.

216
JAK/STAT inhibition improves macrophage phagocytosis of bacteria
Rebecca A. Holloway1, Iain Kilty2, Peter J. Barnes1, Louise E. Donnelly1.
1Airways Disease, National Heart and Lung Institute, Imperial College London,
London, 2Internal Medicine, Pfizer Ltd, Sandwich, Kent, United Kingdom

In COPD, the lower airways are colonised with bacteria that contribute to exacerba-
tions. This may be due to defective macrophage phagocytosis. IFNγ is elevated in
COPD and can suppress macrophage phagocytosis. IFNγ activates the JAK/STAT
pathway, thus we hypothesise that inhibiting this pathway will ablate the IFNγ

effect on macrophage phagocytosis.
Human lung macrophages were treated with two structurally distinct JAK/STAT
inhibitors (PF95 & PF13, 10-4-10-10M), stimulated with 10ng/ml IFNγ for 18h.
Phagocytosis was measured after 4h exposure to beads, H. influenzae (HI) or S.
pneumoniae (SP). CXCL10 and IL-6 release after IFNγ or IFNγ+TNFα (10ng/ml)
stimulation for 24h was measured by ELISA n=5. Cell viability was assessed by
MTT.
IFNγ increased bead phagocytosis by 30±6% which was not altered by PF95 or
PF13. However IFNγ significantly inhibited uptake of HI by 24±9% and SP by
29±9%. Both PF95 and PF13 reversed these effects in a concentration-dependent
manner [Table 1]. PF13, but not PF95, was cytotoxic at concentrations ≥10μM.
Both PF95 and PF13 decreased CXCL10 release after IFNγ stimulation (EC50

0.31±0.17μM & 15±9.5nM respectively) and IFNγ+TNFα (EC50 0.57±0.2μM
& 19±8.2nM respectively). Only PF13 decreased IL-6 after IFNγ or IFNγ+TNFα

stimulation (EC50 0.45±0.72μM and 2.3±2.1μM respectively).

Table 1. Effect of JAK/STAT inhibitors on IFNγ suppression of bacterial phagocytosis

Drug HI SP

PF95 EC50 μM 0.27±0.26 0.21±0.19
% increase 39±16 62±15

PF13 EC50 nM 2.5±2.4 12±15
% increase 36±17 37±12

Date are mean±SEM, n=5-6

Inhibiting the JAK/STAT pathway diminishes the decrease in phagocytosis of HI
and SP caused by IFNγ and decreases the release of inflammatory cytokines and
has potential as a novel target in COPD.
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Increased expression of phosphodiesterase 4 (PDE4) A, B and D in alveolar
macrophages from chronic obstructive pulmonary disease (COPD) patients
Simon Lea1, Aleksandra Metryka1, Fabrizio Facchinetti2, Dave Singh1.
1Medicines Evaluation Unit, NIHR Translational Research Facility, University
Hospital of South Manchester Foundation Trust, University of Manchester,
Manchester, United Kingdom; 2Department of Pharmacology, Chiesi
Pharmaceuticals, Parma, Italy

Background: Phosphodiesterase-4 (PDE4) inhibitors, such as roflumilast, may
offer novel anti-inflammatory strategies in respiratory diseases, including chronic
obstructive pulmonary disease (COPD). Although it is widely accepted that PDE4
is expressed in macrophages, there is a lack of knowledge regarding the expression
levels of PDE4 subtypes in alveolar macrophages (AM) from COPD patients. We
examined the mRNA levels of PDE4 A, B and D in AM from patients with COPD
and the modulatory effects of roflumilast on LPS-evoked cytokine release.
Methods: mRNA levels of PDE4 A, B and D were analysed in AM from 11 COPD
patients, 8 smokers and 8 non-smokers by real-time PCR. AM from 11 COPD
patients were stimulated with LPS following preincubation with roflumilast. After
24h, the supernatants were analysed for TNFα, IL-8 and IL-6.
Results: Expression of PDE4, A, B and D, are significantly augmented in AM
form COPD patients compared to non-smoking controls (P<0.05). Roflumilast
significantly (P<0.01) reduced LPS induced TNFα production in a concentration-
dependent fashion (0.05-5μM) while had no significant effect on IL-6 or IL-8
release.

Table 1

NS S COPD

PDE4 A 1 1.4 1.8*#

PDE4 B 1 0.8 3.3***
PDE4 D 1 1.4 4.3**

Relative expression of PDE4 A, B and D in AM from 8 non-smokers (NS), 8 smokers (S) and
11 COPD patients. Values are mRNA expression as a ratio of NS expression. Target genes
normalised to GAPDH. Mann-Whitney Test: COPD compared to NS *P<0.05, **P<0.01,
***P<0.001, COPD compared to S #P<0.05.
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Conclusion: mRNA levels of PDE4 A, B and D are increased in AM from COPD
patients. Roflumilast inhibits TNFα production from AM from COPD patients.
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Cigarette smoking augments toll-like receptor 3 expression and responses in
macrophages
Akira Koarai, Satoru Yanagisawa, Hisatoshi Sugiura, Tomohiro Ichikawa,
Keiichiro Akamatsu, Tsunahiko Hirano, Masanori Nakanishi, Kazuto Matsunaga,
Yoshiaki Minakata, Masakazu Ichinose. Third Department of Internal Medicine,
Wakayama Medical University, Wakayama, Japan

Toll-like receptor 3 (TLR3), which reacts to viral-derived double-stranded RNA, is
suggested to be involved in the immune responses during viral infection. However,
the role of TLR3-mediated response in the pathophysiology of chronic obstructive
pulmonary disease (COPD) is unclear.
The expression of TLR3 in alveolar macrophages in human lung tissues was
analyzed by immunohistochemistry. Furthermore, the effect of cigarette smoke on
the expression and responses of TLR3 in macrophage lineage cells was examined.
TLR3-positive alveolar macrophages were significantly increased in smokers and
COPD subjects compared with non-smoker control subjects, but there was no
difference between smokers and COPD subjects. The values of TLR3-positive
macrophages were positively correlated with the smoking history and negatively
correlated with the values of corrected carbon monoxide diffusing capacity by
alveolar ventilation (DLCO/VA) (p < 0.001, rs = -0.56), but not with the values
of forced expiratory volume in 1 second (FEV1)% of predicted. Furthermore,
cigarette smoke extract potentiated the expression of TLR3 in monocyte-derived
macrophages and significantly augmented the release of interleukin-8 (CXCL8)
and total matrix metalloprotease-9 activity in TLR3 ligand-treated cells.
These data suggest that cigarette smoking potentiates the expression and responses
of TLR3 in alveolar macrophages, which might affect the pathogenesis of COPD
as well as its exacerbation.

48. Immunobiology in the transplanted lung:
experimental and clinical evaluations
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Late-breaking abstract: Non specific IgG replacement in lung transplantation
recipients with low IgG plasma levels: Effects on survival and bronchiolitis
obliterans syndrome occurrence
Christophe Pison1,2 , Marion France1, Hubert Roth2, Chrystel Saint Raymond1,
Johanna Claustre1, Boubou Camara1, Sébastien Quétant1, Grenoble Lung
Transplantation Group1. 1Clinique de Pneumologie, CHU Grenoble, Université
Joseph Fourier, Grenoble, France; 2LBFA, Inserm1055, Grenoble, France

After lung transplantation, IgG plasma levels < 6 gr/L are recorded in more than
50% of cases resulting in adverse events (JHLT 2001;71:242; Transplantation
2005;79:1723). We conducted an open study with non specific IgG, Tegelines® in
all patients with IgG plasma < 6 g/L post transplantation since 1991 in 59 out of
119 consecutive recipients who survived more than 3 months in Grenoble. Both
groups had similar donor and recipient characteristics and events during a mean
follow-up of 4.14±3.4 years except for a shorter duration of ventilation in donors, a
longer first hospitalization stay and more acute rejection/TBB performed 0.32±1.2
(vs 0.11±0.18) in non-substituted group. IgG substitution started 4.5 [0-76] and
lasted 5 [0-115] months, mean cumulative doses were 53±48 gr. In multivariate
Cox regression model, IgG substitution conferred a net benefit in terms of survival
at 5 years HR: 0.40 [0.18-0.88] 95%CI, p:0.022 taking in account age of recip-
ients and donors, annualized number of treated infection and rejection episodes,
and BOS free survival at 5 years HR: 0.50 [0.25-1.03] 95%CI, p:0.06 taking in
account age of recipients and donors, type IC vs EC preservation solution, use
of cardiopulmonary by-pass, annualized number of treated infection and rejection
episodes. We conclude that replacement therapy with non specific IgG in lung
transplant recipients with low IgG plasma levels resulted in a better survival and
BOS free survival at 5 years post-transplantation as compared to non-substituted
group. Limitation: non randomized design. A prospective controlled multicentre
study is warranted. Funds from LFB, France.
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Significance of anti-HLA immunization in lung transplantation
Jérémie Reeb1, Pierre-Emmanuel Falcoz1, Nicola Santelmo1, Ziad Mansour2,
Anne-Catherine Lejay1, Stéphane Renaud1, Anne Parissiadis3, Daniel Hanau3,
Romain Kessler1, Gilbert Massard1. 1Lung Transplantation Team, Hôpitaux
Universitaire, Strasbourg, France; 2Cardiac Surgery Unit, Hôpitaux
Universitaire, Strasbourg, France; 3Histocompatibility Laboratory, Etablissement
Français du Sang-Alsace, Strasbourg, France

Objectives: HLA immunization is triggered by pregnancy, blood transfusion or

organ transplantation. It is recognized factor for graft dysfunction after kidney
transplantation. This study explores influence of HLA antibodies on occurrence
and severity of Bronchiolitis Obliterans Syndrome (BOS), and survival after lung
transplantation (LT).
Methods: Retrospective study from January 2004 to June 2010 including 99 LT
in 96 patients. We determined 3 groups: specifically immunized against their
pulmonary graft (group 1, n=16), non-specifically immunized (group 2, n=19),
non-immunized (group 3, n=64). We compared FEV1 evolution curves at 1, 3,
6 months and every 6 months, survival with and without BOS (Kaplan Meier
and Log rank), incidences of acute cellular rejection (ACR), lower respiratory
infections and bronchial stenosis (Chi-2 and ANOVA).
Results: Specific immunization (group 1) appeared 15 months (±14) after LT.
Non-specific immunization (group 2) was detected 9 months (±32) before LT. A
decrease of FEV1 was observed in group 1 at 24 and 30 months after LT (compared
to group 3: p < 0,05). There was a linear relationship between antibodies rates
and FEV1 decrease in group 1. Mean delays between LT and BOS diagnosis were
20 (±14), 14 (±13), and 25 (± 11) months for group 1, group 2, and group 3
respectively. Incidences of BOS 0p and ACR were increased in group 2 compared
to group 3 (p < 0,05).
Conclusion: Anti-HLA immunization is related to early onset of BOS. Specific
antibodies probably lead to humoral rejection. Non specific antibodies indicated
sensitized status with increased incidence of ACR.
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Effect of cyclosporine A in ex vivo reperfused pig lungs
Stéphane Gennai1,2, Maxime Maignan1,2, Angélique Brouta2, Raphaël Briot1,2 .
1Emergency, Grenoble University-Affiliated Hospital, Grenoble, France;
2PRETA, Laboratoire TIMC-IMAG, La Tronche, France

Rationale: The ex vivo pulmonary reperfusion is a suitable method of evaluation
of lung ischemia reperfusion injuries (IRI). The role of the Cyclosporine A (CsA)
in the prevention of IRI has been shown in different organs of several animal
species but not clearly evaluated in lungs. Our objective was to evaluate the effects
of CsA in ex vivo reperfused pig lungs.
Methods: 10 lungs were perfused with an extracorporeal perfusion circuit, and
mechanically ventilated. CsA was administered before and during reperfusion
procedure (either at 1 or 30μM).
Results: Lungs treated by 30 μM of CsA had increased capillary pressure (Pcap),
pulmonary vascular resistances (PVR), lung permeability to proteins, IL1 beta and
TNF alpha concentrations in bronchoalveolar lavage (BAL). 1μM of CsA seemed
to have no effect compared to control group.

Lungs parameters

Pcap PVR total K [IL1β] in BAL [TNFα] in BAL
(mmHg) (mmHg/l/min) (min–1) (pg/mL) (pg/mL)

Control (n=4) 7.62±1.20 9.54±0.62 0.006±0.004 66.1±70.1 17.7±25.8
CsA 1μM (n=3) 8.80±1.19 13.08±4.99 0.012±0.010 78.3±92.7 10.0±14.1
CsA 30μM (n=3) 13.37±3.39* 16.02±1.53* 0.024±0.009* 198.2±2.1* 46.3±10.7*

*p<0.05 between control and CsA 30μM ; K = coefficient of permeability to Dextran of the
capillary-alveolar membrane.

Discussion: CsA, at the concentration of 30 μM, seems to be deleterious in lung
IRI. The hemodynamic effects of CsA may explain these results.

222
Comparison between SCOT-15® and Perfadex® as lung preservation
solutions
Anne Olland1, Caroline Meers1, Malika Benahmed2, Karima Elbayed2,
Shana Wauters1, Eric Verbeken3, Geert Verleden4, Izzie Namer2, Dirk Van
Raemdonck1. 1Laboratory for Experimental Thoracic Surgery, KU Leuven,
Leuven, Belgium; 2Laboratory for Biophysics and Nuclear Imaging, HU
Strasbourg, Strasbourg, France; 3Laboratory for Morphologic and Molecular
Pathology, KU Leuven, Leuven, Belgium; 4Laboratory for Pneumology, KU
Leuven, Leuven, Belgium

Objectives: SCOT-15® is a low K+ solution including polyethyleneglycol (PEG)
as a colloid for protection of endothelium. PEG was demonstrated to have im-
munocamouflage properties and has been tested for kidney, pancreas and liver
preservation. This study compares the properties of SCOT-15® for lung preserva-
tion with Perfadex® as a golden standard.
Methods: Two groups of 6 pigs each were compared. After 2L cold pulmo-
plegia with either Perfadex® [P] or SCOT-15® [S], lungs were stored cold for
4 hours. Peripheral lung biopsies were taken for High Resolution Magic Angle
Spinning (HRMAS) detection of colloids. Lung function was assessed in an ex
vivo lung perfusion and ventilation model. Pulmonary artery flow and pressure
were recorded for pulmonary vascular resistance (PVR), mean airway pressure
(mAwP) for lung compliance and blood gases on the perfusion outflow line for
partial oxygen pressure (PO2). Wet-to-dry weight ratio (W/D) was recorded for
edema.
Results: PVR was significantly lower in [S] compared to [P] (p=0.04). There
were no differences in PO2 (p=0.13), mAwP (p=0.24) and W/D (p=0.06). HRMAS
spectra showed presence of PEG in peripheral lung tissue in [S].
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Conclusion: Lungs preserved with SCOT-15® had lower vascular resistance with
comparable oxygenation capacity reflecting well preserved endothelial function.
Experiments with longer cold ischemia are needed to assess the relevance of this
solution.

223
MSK1 kinase in obliterative bronchiolitis after heterotopic tracheal
transplantation
Simona Nemska1,2, François Daubeuf1,2, Laurent Reber1,2, Nelly Frossard1,2.
1Laboratoire d’Innovation Thérapeutique, CNRS - UMR 7200, Illkirch, France;
2Laboratoire d’Innovation Thérapeutique, Université de Strasbourg - UMR 7200,
Illkirch, France

Introduction: Obliterative bronchiolitis (OB) occurs during chronic allograft
rejection of lung transplantation. OB is characterized by airway epithelium degra-
dation, and obstruction of the small airways with inflammatory infiltrate and
fibrosis. MSK1 is a nuclear kinase that activates NFκB in inflammation. Our
hypothesis proposes MSK1 as an actor in OB via NFκB-induced activation of
pro-inflammatory genes like IL-6.
Methods: In the mouse model of heterotopic tracheal transplantation, tracheal
MSK1 and IL-6 mRNA was quantified by qPCR. Mice were treated I.P. with
compound H89, a MSK1 inhibitor (10mg/kg/day) vs solvent (DMSO 5%). Tra-
cheal sections were stained with hematoxylin-eosin, and epithelium degradation
measured. CD3+ cells (SP7 anti-CD3 mAb, Abcam) were counted and dendritic
cells (DC, H2-I-A/I-E mAb, M5/114) labeled on fresh tracheas.
Results: MSK1 and IL-6 mRNA levels were increased in allografts by 68±8%
and 88±2%, respectively, at D7 as compared to D0 and unmodified in isografts.
Progressive epithelium degradation reached 77±4% of the total epithelium at D7
and was inhibited upon H89 treatment of 43±10% (p<0.05). In isografts, epithe-
lium degradation also occurred (18±10%). CD3+ cell recruitment reached 208±82
cells/mm2 at D7 and was inhibited to 16±8 cells/mm2 (p<0.05), compared to iso-
grafts (17±9 cells/mm2, NS). DC recruitment also occurred in allografts (525±73
cells/mm2 at D3 and 1065±368 at D7) as compared to D0 (290±17). No effect of
H89 was observed on DC recruitment at D3. Inflammatory luminal infiltrate was
inhibited at D7 by 44±15%.
Conclusion: Inhibiting MSK1 is therefore a potential strategy to help combat
obstruction after lung transplantation in this OB model.

224
Development of a novel model of obliterative bronchiolitis following
orthotopic lung transplantation in the rat
Marta Vadori1, Francesca Lunardi2, Dedja Arben1, Antonio De Filippis3,
Emanuele Cozzi1, Federico Rea3, Fiorella Calabrese2. 1Immunology Laboratory,
CORIT (Consortium for Research in Organ Transplantation), Padua, Italy;
2Medical Diagnostic Sciences and Special Therapies, University of Padua,
Padua, Italy; 3Cardiac, Thoracic and Vascular Sciences, University of Padua,
Padua, Italy

Background. Transplantation (Tx) is the only effective treatment for several
end-stage lung diseases, but long-term survival after Tx is precluded by the devel-
opment of obliterative bronchiolitis (OB). The specific etiology and pathogenesis
of OB are not fully understood. Animal models could be crucial to elucidate the
immunological and non-immunological pathogenetic mechanisms leading to OB,
to identify early markers and to test effectiveness of new treatments.
Methods: Left lung allografts from Lewis rats were orthotopically transplanted

into Fisher 344 rats [n=19]. Animals were sacrificed at day 30 [group A, n=6] or
day 90 [group B, n=6; C, n=4; D, n=3] post-transplantation. In animals from group
C and D, cyclosporine A (CyA) was administered from day 1 to 7 or from day
7 to 14, respectively. Following HE-staining, lung rejection was graded according
to the working formulation of ISHLT. The presence of circulating donor-specific
(DSA) antibodies was determined by flow cytometry.
Results: Acute rejection (AR) occurred in 25 to 33% of the animals in the different
groups. OB occurred in 17% of animals in group A, in 33% of animals in group B
and D, and in 75% of animals in group C. High levels of DSA IgG were observed
in all cases of AR and, to a lower extent, in all animals with OB. Furthermore,
early administration of CyA reduced the levels of DSA but did not prevent OB
occurrence.
Conclusions: A novel model of pulmonary OB was developed in the rat. To obtain
a reproducible onset of OB, short-term and sub therapeutic CyA administration
appears indispensable, at least in our species combination. Furthermore, a 90-day
postoperative period is required for OB to take place.
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A new mouse model of bronchiolitis obliterans syndrome
A. Vaneylen1, S. De Vleeschauwer1, W. Jungraithmayr4, S. Wauters2,
S. Willems1, S. Verleden1, A. Willems-Widyastuti1, B. Vanaudenaerde1, D. Van
Raemdonck2, E. Verbeken3, G. Verleden1. 1Laboratory of Pneumology,
Katholieke Universiteit Leuven, Leuven, Belgium; 2Experimental Thoracic
Surgery, Katholieke Universiteit Leuven, Leuven, Belgium; 3Pathology,
Katholieke Universiteit Leuven, Leuven, Belgium; 4Laboratory of Thoracic
Surgery, University Hospitals Zurich, Zurich, Switzerland

Background: Long-term survival after lung transplantation (LTx) is hampered
by Bronchiolitis Obliterans Syndrome (BOS), morphologically presented by OB.
Since the pathogenesis is still not fully understood and the prognosis remains poor
a good animal model is indispensable.
Aim: The development of a new model of BOS after LTx.
Methods: C57Bl6 mice underwent LTx with BALB/C donor lungs and were
sacrificed at 2, 4, 6, 10 and 12 weeks after LTx. Staining with H&E and Sirius
Red (not shown) were performed.
Results: Histology showed two types of lesions. Type I lesions are characterized by
lymphocytic bronch(iol)itis and functional lung parenchyma. These lesions seem
to resolve over time. Type II lesions are demonstrated by fibrotic plugs growing
into the airway lumen, resembling true BO lesions in humans. The surrounding
parenchyma however is not functional.

Conclusions: Allograft LTx in mice mimics human histology of BO, optimalisa-
tion of this model will open new perspectives to study pathogenesis of chronic
rejection after LTx.

49. Are needles really enough?

P226
Late-breaking abstract: Do trainee respiratory doctors under supervision
achieve acceptable results with EBUS-TBNA?
Mohammed Alhajji, Peter J. Smith, Matthew Callister, Paul K. Plant. Respiratory
Medicine, St James University Hospital, Leeds Teaching Hospitals NHS Trust,
Leeds, United Kingdom

Background: Endo-bronchial ultrasound guided transbronchial needle aspiration
(EBUS-TBNA) is a useful tool in the staging and diagnosis of thoracic malig-
nancy. There is limited evidence on the safety and efficacy of instructing respiratory
trainee doctors in EBUS-TBNA.
Aims: To compare the results obtained by trainee respiratory doctors performing
EBUS-TBNA as principal operator supervised by consultant respiratory physi-
cians, to the results obtained from consultants as principal operators. We aim to
discover if trainees can perform this procedure with acceptable accuracy and safety.
Methods: All EBUS reports were retrospectively collected between February 2009
and July 2010. The reports were analysed to determine the sensitivity, specificity
and diagnostic accuracy for the EBUS operator, and rates compared for trainees,
consultants and published series. Complication rates were also compared.
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Results: Overall sensitivity and diagnostic accuracy were similar for trainees
as primary operator compared to consultants. There were no significant adverse
events in either group (table1).

Table 1. Sensitivity, specificity and dignostic accuracy of EBUS-TBNA

Principal operator Total Positive Negative False +ve/ Sensitivity Specificity Diagnostic
no. false –ve % % accuracy %

Trainee 26 21 2 0 / 3 87.5 100 88.5
Consultant 77 53 18 0 / 6 89.8 100 92.2

Conclusion: Provided there is close supervision by a consultant, trainee respira-
tory doctors performing EBUS-TBNA as primary operators appear to have similar
safety and efficacy results.

P227
Late-breaking abstract: Radial probe endobrnchial ultrasound scanning
assessing invasion depth of central lesions in the tracheobronchial wall
Jing Li, Ping-ping Chen, Yu Huang, Zheng-xian Chen. Resperatory, Guangdong
Academy of Medical Science, Guangdong General Hospital, Guangzhou,
Guangdong, China

Background: Patients with central tracheobronchial benign or malignant lesions
who have not recieved surgical treatment can be treated by interventional tech-
niques. The accuracy of the invasion depth of central lesion in tracheobronchial
wall plays an important role in making interventional treatment plan. This study
used radial probe endobronchial ultrasound (EBUS) scanning to evaluate the ac-
curacy of the invasion depth of central tracheobronchial lesions, and the influence
of EBUS scanning in treatment plan making and guidance.
Methods: A radial ultrasonic probe with a balloon sheath was introduced through
the channel of a flexible bronchoscope. The balloon at the tip of the probe was
inflated with distilled water until coupling with the airway wall under endoscopic
control. The circular image of EBUS, which revealed the layered structure of the
tracheobronchial wall, could be achieved.
Results: Total of 125 patients were enrolled in the study. 30 patients underwent
surgical operation and pathologically proved the EBUS diagnosis accuracy of
90% (27/30), sensitivity and specificity were 88.89% (24/27) and 100 (3/3) re-
spectively. In response to EBUS images, 40 approaches were altered or guided:
lymph-node metastasis and compressive lesions was diagnosed by EBUS-guided
transbronchial needle aspiration (n=8); Lesions ablation with laser or electricity
were stopped when EBUS demonstrated close range with vessels or perforation
possibility (n=13), stents size were changed (n=14), operation was canceled (n=3)
and foreign body was removed (n=2).
Conclusions: EBUS can be a useful tool in assessing the central lesion invasion
to the tracheobronchial wall.

P228
A comparison of the combined ultrasound of the mediastinum by use of a
single EBUS scope versus two scopes EBUS and EUS for lung cancer staging
– A prospective study
Artur Szlubowski1, Piotr Kocon2, Jerzy Soja3, Piotr Talar2,
Wojciech Czajkowski2, Lucyna Rudnicka-Sosin4, Adam Cmiel5,
Jaroslaw Kuzdzal2. 1Endoscopy Unit, John Paul II Hospital, Krakow, Poland;
2Dept. of Thoracic Surgery, John Paul II Hospital, Krakow, Poland; 3Dept. of
Medicine, Jagiellonian University, Krakow, Poland; 4Dept. of Pathology, John
Paul II Hospital, Krakow, Poland; 5Dept. of Applied Mathematics, AGH
University of Science and Technology, Krakow, Poland

Introduction: The aim of the prospective trial was to compare diagnostic yield of
the combined ultrasound of the mediastinum for lung cancer (LC) staging by use
of a single EBUS bronchoscope – (CUSb) and two scopes: EBUS and ultrasound
gastroscope (EUS) – (CUS).
Methods: In consecutive LC patients in stage IA-IIIB the CUS or CUSb were
being performed under mild sedation. All patients with negative result of biopsy
subsequently underwent lung resection with systematic lymph node dissection
(SLND) of mediastinum as a confirmatory test.
Results: In 216 LC patients, 110 underwent CUS and 106 CUSb and 624 me-
diastinal nodes were biopsied. The CUS revealed metastatic nodal involvement
in 55/110 patients (50%) and CUSb in 51/106 patients (48.1%). A prevalence in
both groups was 60%. In 55 CUS negative and 55 CUSb negative patients the
subsequent SLND revealed metastatic nodes in 5 patients (4.5%) and in 9 patients
(8.5%), respectively. There was “minimal N2” in 11 of these 14 patients (78.6%).
A diagnostic sensitivity, specificity, accuracy, PPV and NPV of CUS was 91.7%,
98%, 94.6%, 98.2% and 90.7% and of CUSb was 85%, 93.2%, 88.7%, 94.4%,
82.7%, respectively.
There was no significant difference in sensitivity and NPV of CUS versus CUSb
(p = 0.215 and p = 0.187). A mean time of CUS (25±4.4 min) was significantly
longer comparing with CUSb (14.9±2.3 min) (p < 0.001). No complications of
both methods were observed.
Conclusions: The combined ultrasound of the mediastinum by use of a single
EBUS scope is significantly less time-consuming and as equally effective and safe
as by use of two scopes (EBUS and EUS) for lung cancer staging.

P229
A combined approach of endobronchial and endoscopic ultrasound-guided
needle aspiration for TNM lung cancer staging – A three years experience
Artur Szlubowski1, Jerzy Soja2, Marcin Kolodziej1, Witold Sosnicki3,
Anna Obrochta4, Magdalena Jakubiak4, Juliusz Pankowski4, Marcin Zielinski3.
1Endoscopy Unit, Pulmonary Hospital, Zakopane, Poland; 2Dept. of Medicine,
Jagiellonian University, Krakow, Poland; 3Dept. of Thoracic Surgery, Pulmonary
Hospital, Zakopane, Poland; 4Dept. of Pathology, Pulmonary Hospital,
Zakopane, Poland

Introduction: The aim of the trial was to assess the utility of the combined
endobronchial (EBUS) and endoscopic (EUS) ultrasound-guided needle aspiration
(CUS-NA) for TNM lung cancer (LC) staging.
Methods: The CUS-NA were being performed under mild sedation in consecu-
tive LC patients (pts) with enlarged or normal mediastinal nodes on CT scans.
All non-small cell LC pts with negative CUS-NA underwent subsequently the
transcervical extended bilateral mediastinal lymphadenectomy (TEMLA) as a con-
firmatory test and if negative underwent systematic lymph node dissection (SLND)
by thoracotomy.
Results: From Jan. 2008 to Dec. 2010 in 588 LC pts who underwent CUS-NA
there were 1529 mediastinal nodes biopsied (EBUS-TBNA – 805, EUS-FNA –
724). The CUS-NA revealed metastases in 273/588 pts (46.4%) and a prevalence
was 52.3%. In 272 CUS-NA negative pts and in 5 pts suspected for metastases,
who underwent subsequent TEMLA and SLND metastatic nodes were diagnosed
in 35 pts (5.9%), in whom double or multilevel N2 disease was found in 14 of them
(2.4%). A diagnostic sensitivity, specificity, accuracy, PPV and NPV of CUS-NA
were 88.6%, 98.2%, 92.7%, 98.2%% and 88.6%, respectively. In pts with nodes
highly suspected for metastases by echosonography positive results were obtained
by both methods in 96.7% and in all small cell LC pts. The results of EUS-FNA of
left suprarenals (M1-staging) impacted on surgery in 24 pts (4.1%). The CUS-NA
influenced on T-staging in 38 pts (6.5%).
No severe complications of CUS-NA were observed.
Conclusions: The CUS-NA is especially effective for mediastinal N staging but it
also plays an additional role for TM staging in LC patients.

P230
Complication rate of EUS-FNA and EBUS-TBNA in mediastinal nodal
aspiration: A meta-analysis
Arda van Breda, Bob von Bartheld, Jouke Annema. Department of Pulmonology,
Leiden University Medical Center, Leiden, Zuid-Holland, Netherlands

Introduction: Esophageal and endobronchial ultrasound-guided fine needle aspi-
ration (EUS-FNA/EBUS-TBNA) are rapidly spreading minimally-invasive tech-
niques for the diagnosis and staging of lung cancer and sarcoidosis. Generally,
endosonographic procedures are considered to be safe although several severe
complications have been reported in case reports. We performed a meta-analysis
to assess the morbidity of EUS and EBUS for mediastinal nodal analysis.
Methods: A Pubmed and Embase search was performed including all original
studies (1999 - October 2010) using EUS and EBUS for mediastinal nodal analysis.
Case-reports and studies not mentioning procedure morbidity were excluded from
analysis.
Results: 353 studies (118 EUS; 74 EBUS; 10 both) were reviewed of which 151
were excluded form analysis. The other 202 studies consisted of 17200 patients
(EUS: 7504 patients, EBUS: 8742, both 954). In those patients, 72 complications
(0.42%) were reported of which 36 severe (0.21%) (pneumothorax, n=9; thoracal
bleeding, n=5; esophageal rupture, n=5; mediastinitis, n=4) and 36 minor (0.21%)
(minor pain, n=10; sore throat, n=9; hemoptysis, n=4; fever, n=2). Of the se-
vere complications 20 occurred at EUS (0.27%) and 12 at EBUS (0.14%). No
procedure-related deaths were reported.
Conclusions: The morbidity of mediastinal nodal endosonography is low and mor-
tality has not been reported. The complication rate might well be an underestimated
due to underreporting, publication and performer bias. Further prospective eval-
uation is warranted to determine the actual complication rate of endosonography
and identify possible subsets of patients that are at risk for complications.

P231
Is there a role of EBUS in the decision-making of endoscopic treatment for
carcinoid tumors?
Korkut Bostanci, Jose Rojas-Solano, Heinrich D. Becker. Department of
Interdisciplinary Endoscopy, Thoraxklinik at Heidelberg University, Heidelberg,
Germany

Determination of the depth of invasion of carcinoid tumors is the most important
finding for choosing the appropriate mode of therapy, whether it be local laser
destruction or surgical resection, yet computerised tomography and bronchoscopy
have not been very adequate for the decission. We assessed the usefulness of
endobronchial ultrasonography (EBUS) in the determination of the depth of tumor
invasion of the tracheobronchial wall in carcinoid tumors.
From 2005 to 2010, 18 patients with carcinoid tumors were evaluated with high
resolution computerised tomography (HRCT), broncoscopy and EBUS prior to
surgery.
EBUS by a 20MHz-radial probe with balloon was performed in all cases to deter-
mine the size of the tumor, the depth of invasion, and to evaluate the relationship
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of the tumor with the adjacent vessels and lymph nodes. All patients were operated
on in days after bronchoscopy. Histopathological findings were compared with the
HRCT, bronchoscopy and EBUS findings.
The tumor was visualized with EBUS in all cases. The exact size of the tumor
could be measured in 15 cases, while in 3 cases it was out of range of EBUS.
When compared to the pathological size EBUS measurements were more accurate
than HRCT measurements. In 3 cases with no lesion but just atelectasis in HRCT,
EBUS revealed only superficial infiltration of the bronchial wall with the tumor and
the cartilage was intact, indicating a tumor potentially suitable for bronchoscopic
resection. In all patients surgery confimed EBUS findings.
Our study showed that EBUS evaluation in carcinoid tumors adds to broncho-
scopic and radiologic findings and can be useful in decision making for local laser
destruction instead of surgical resection.

P232
Endosonography for the diagnosis of lymphoma
Mehrdad Talebian, Bob von Bartheld, Femke Waaijenborg, Jouke Annema.
Pulmonology, Leiden University Medical Center, Leiden, Zuid-Holland,
Netherlands

Introduction: Transesophageal and transbronchial ultrasound-guided fine needle
aspiration (EUS-FNA/EBUS-TBNA) are well-established procedures for mediasti-
nal nodal staging of patients with non-small cell lung cancer (NSCLC). Malignant
lymphoma often presents with intrathoracic lymph node enlargement. Data on the
role of EUS-FNA and EBUS-TBNA for the diagnosis of mediastinal lymphoma
are limited.
Objective: To assess the role of endosonography (EUS-FNA/EBUS-TBNA) for
diagnosing mediastinal lymphoma.
Methods: We retrospectively analyzed 30 patients with suspected (recurrent)
lymphoma in which mediastinal lymph nodes were investigated by endosonog-
raphy using 22-Gauche needles. All patients had a final diagnosis of lymphoma
(Hodgkin/Non-Hodgkin lymphoma), based on either surgical procedures, en-
dosonography or clinical follow-up. Sensitivity, specificity and negative predictive
value for EUS and EBUS test results were investigated.
Results: A total of 32 procedures were performed (2 patients underwent both EUS
and EBUS). In 13 procedures, aspirates obtained by endosonography demonstrated
lymphoma cells. Of these, 12 were true positive and 1 was false positive. Of the
other 19 procedures, endosonography findings were true negative in 5 and false
negative in 14. Sensitivity, specificity and negative predictive value were 46%,
88% and 26% respectively. No complications occurred.
Conclusion: EUS-FNA and EBUS-TBNA have moderate sensitivity in diagnosing
mediastinal malignant lymphoma. Therefore, negative test results should be fol-
lowed by surgical staging procedures. Future studies should concentrate on more
detailed analysis of cell specific markers on cytology samples (eg flow cytometry)
and the use of histology needles.

P233
The impact of rapid on site evaluation of cytological specimens on a new
endobronchial ultrasound (EBUS) service
Nicholas Withers1, Lyndsae Wheen2, Paul Newman2, Bipen Patel1. 1Department
of Respiratory Medicine, Royal Devon & Exeter Foundation Trust, Exeter, United
Kingdom; 2Department of Pathology, Royal Devon & Exeter Foundation Trust,
Exeter, United Kingdom

Background: Mediastinal lymph node sampling using endobronchial ultrasound
(EBUS) transbronchial needle aspiration (TBNA) has a proven role in the staging
and diagnosis of lung cancer. It may also have a role in the diagnosis of benign
diseases (e.g sarcoidosis). For many experienced bronchoscopists EBUS TBNA is
a new technique with a steep learning curve. We introduced an EBUS service at
our institution in January 2010. Whenever possible we undertook the procedure
with a consultant cytopathologist which allowed rapid on site evaluation (ROSE)
of specimens and real time feedback on specimen quality.
Aims: To assess the impact of ROSE in a newly established EBUS service.
Methods: We reviewed the impact of ROSE on the procedure duration, amount
of lidocaine local anaesthetic (LLA), amount of intravenous sedation (midazolam
and alfentanyl) and the diagnostic procedure rate in our first 30 EBUS cases.
Results: ROSE of cytological specimens was available for 22 (73.3%) of our first
30 cases. The availability of ROSE resulted in a significantly shorter procedure
time (39.7 (SD ± 3.8) minutes Vs 57.3 (± 4.4) minutes, p = 0.01), and significantly
lower amounts of sedation with midazolam (5.8 (± 2.2) mg Vs 9.0 (± 2.4) mg,
p=0.002) and alfentanyl (522.7 (± 187.5) μg Vs 781.3 (± 311.6) μg, p=0.01).
There was no difference in the amount of LLA or in the percentage of cases in
which diagnostic material was obtained (82.8% with ROSE and 87.5% without
ROSE).
Conclusions: ROSE of TBNA samples results in a significant reduction in length
of procedure and the amount of sedation required for EBUS. The provision of
ROSE is an important consideration in the development of an EBUS service.

P234
Outcomes of non-diagnostic endobronchial ultrasound guided tranbronchial
needle aspiration
Balamugesh Thangakunam1, Bernard Yung1, Johnson Samuel1,
Guzin Bostanci2, Kanwar Pannu1, Dipak Mukherjee1. 1Respiratory Medicine,
Basildon University Hospital, Basildon, Essex, United Kingdom; 2Department of
Histopathology, Basildon University Hospital, Basildon, Essex, United Kingdom

Introduction: Endobronchial ultrasound-guided transbronchial needle aspiration
(EBUS-TBNA) is a procedure, which is increasingly available for the evaluation of
mediastinal lymph nodes and masses. Although it has been proved to be a helpful
diagnostic procedure for mediastinal node metastasis, the value of negative EBUS
is not clear.
Methods: Retrospective review of the EBUS procedures.
Results: A total of 106 EBUS procedures were attempted over 18 months, 105
procedures were completed, 1 patient did not co-operate and the procedure was
abandoned. All the procedures were done with local anaesthesia and conscious
sedation. In 4, EBUS did not show any significantly enlarged lymph nodes, so no
samples were taken. The mean age of the patients was 65.6 yrs (range 22-87 years),
with 68 males (64.2%). In 97 of 101 lesions sampled (97%), EBUS-TBNA yielded
representative samples. In 51 cases the EBUS sample yielded diagnosis and were
considered true positive. In the rest 50 cases the samples were non-diagnostic, out
of which 19 were true negative based on either mediastinoscopy or follow up.
Four were false negative. The remaining 27 need follow up to know whether they
are true negative or otherwise. In the 74 cases the overall sensitivity, specificity,
positive predictive value and negative predictive value were 92.7%, 100%, 100%
and 82.6% respectively.
Conclusions: EBUS-TBNA yielded diagnosis in half of the cases. In majority of
patients with non-diagnostic EBUS, based on multi-disciplinary team review it was
decided to follow up rather than directly proceed with mediastinoscopy or surgery
because of either high risk for surgery or low clinical probability of malignancy.

P235
Endobronchial ultrasound-guided transbronchial needle aspiration in the
diagnosis and staging of lung cancer
Hamdy Ali Mohammadien Mahmoud, Rex C. Yung. Chest Department &
Tuberculosis, Sohag University-Sohag Faculty of Medicine, Sohag, Egypt
Oncology and Bronchology, John Hopkins University, Baltimore, United States

Objective: The aim of the study was to assess the diagnostic yield of the real-time
endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA)
in the diagnosis and staging of lung cancer.
Patients and methods: 134 patients with suspected lung cancer with mediastinal
and/or hilar lymph nodes underwent EBUS-TBNA using the convex probe EBUS.
All patients with negative EBUS-TBNA subsequently underwent the surgery or
mediastinoscopy as a confirmatory test.
Results: One hundred thirty four patients underwent CP-EBUS-TBNA between
December 2007 to December 2009. There were 233 mediastinal & hilar lymph
nodes biopsied (stations: 2R-3,4R-73, 4L-21, 7-65, 10R-23, 10L-5, 11R-26, 11L-
17). EBUS-TBNA revealed metastatic lymph node involvement in 54 of 134
patients (40.3%) and in 56 of 233 biopsies (24%). In 80 patients with negative
or uncertain EBUS-TBNA who underwent subsequent surgery, mediastinoscopy,
metastatic nodes were diagnosed in four patients (3%) in stations: (4R-2,4L-1 &
7-1). The false-negative results of biopsies were found only in small nodes <1cm.
A diagnostic sensitivity, specificity, positive predictive value (PPV), negative pre-
dictive value (NPV), and diagnostic accuracy of EBUS-TBNA was 93.1%, 100%,
100%, 94.5%,and 96.9%, respectively.there was no significant relation between
lymph node location and EBUS-TBNA cytology results. No complications of
EBUS-TBNA were observed.
Conclusion: EBUS-TBNA is an effective and safe technique for diagnosis &
mediastinal staging in patients with lung cancer. In patients with negative results
of EBUS-TBNA, surgical exploration of the mediastinum should be performed.

P236
Endobronchial ultrasound for the diagnosis of granulomatous disease
Felipe Andreo-García1, Enrique Cases-Viedma2, José Sanz-Santos1,
Beatriz Montull-Veiga2, Cristina Prat-Aymerich3, María José Selma-Ferrer2 ,
Eva Castella-Fernández4, María Josefa Artés-Martínez5. 1Servicio de
Neumología, Hospital Universitario Germans Trias i Pujol, Badalona, Barcelona,
Spain; 2Servicio de Neumología, Hospital Universitario la Fe, Badalona,
Barcelona, Spain; 3Servicio de Microbiología, Hospital Universitario Germans
Trias i Pujol, Badalona, Barcelona, Spain; 4Servicio de Anatomía Patológica,
Hospital Universitario Germans Trias i Pujol, Badalona, Barcelona, Spain;
5Servicio de Anatomía Patológica, Hospital Universitario la Fe, Valencia, Spain

The aim of this study was to evaluate the yield of EBUS-TBNA in the diagnosis
of granulomatous lymph nodes.
Patients and methods: All patients, from October 2005 to October 1010 in Hos-
pital U Germans Trias I Pujol (Badalona) and Hospital U La Fe (Valencia), with
hilar or mediastinal granulomatous lymph nodes were collected. Diagnosis of
sarcoidosis was established based on clinical and radiological findings, supported
by histologic evidence of noncaseating epithelioid-cell granulomas in the absence
of necrosis or organismt. Diagnosis of tuberculosis (TB) was made by the presence
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of necrotizing granulomas with exclusion of other granulomatosis or cultivation of
Mycobacterium tuberculosis (MTB).
Results: 34 patients were diagnosed: 15 sarcoidosis, 16 TB, 1 silicosis, 1
sarcoidosis-like, and 1 with HIV infection and reconstitution of inmune response
syndrome with granulomatous lymphadenitis. Sarcoidosis patients had a average
age of 49 years, 9 males.9 had suspect sarcoidosis and everyone had mediastinal
and/or hilar lymphadenothies and 5 showed lung nodules. 36 lymph node stations
were explored (average 2.4) and was punctured station 7 (15 times) and 10 L (6).
EBUS-TBNA was decisive in 10 cases. TB mean age was of 49 years, 12 males
and 2 HIV. 8 had prior suspicion of TB, 6 with PPD skin test + and 6 showed
also lung injuries. 44 lymph nodes stations were explored (average 2.8), the more
punctured was stations 7 (14 times) and 4R (10). Necrosis was found in 9 cases
and in 6 culture of MTB was positive and EBUS-TBNA was decisive in 9 cases.
There were no complications of the technique.
Conclusion: EBUS-TBNA is a safe and cost effective diagnostic method that was
decisive in involvement with granulomatous disease.

P237
EBUS-TBNA learning curve for mediastinal and hiliar lymph node diagnosis
Virginia Leiro-Fernández, Maribel Botana-Rial, Manuel Núñez-Delgado,
Tamara Lourido-Cebreiro, Cristina Represas-Represas, Ana
Isabel González-Silva, Alberto Fernández-Villar. Unit of Interventional
Bronchopleural Pathology, Pneumology Department, University Hospital
Complex of Vigo (CHUVI). Respiratory and Infectious Disease Research Group.
Bio-Medical Research Institute of Vigo, Vigo, Spain

Introduction: The learning curve required for the EBUS-TBNA diagnostic pro-
cedure in patients with mediastinal or hilar lymph nodes from different aetiologies
is unclear. No evidence is available regarding the procedure’s influence on other
parameters, such as length of proceedings or the number of lymph node passes
required for obtaining the diagnosis.
Methods: The learning curves of two experienced bronchoscopists who con-
ducted exhaustive theoretical training on EBUS and 10 supervised procedures
were prospectively analysed. The number of suitable samples and accuracy were
assessed in six groups of 20 consecutive patients with >10 mm lymph nodes on
chest CT or > 5 mm if positive increase in uptake on PET. The number, location,
and size of punctured lymph nodes, the passes made in each node, and the length
of the procedure were also recorded.
Results: Over 13 months, 215 lymph nodes in 120 patients were evaluated by
EBUS-TBNA. The number of adequate samples and accuracy were 90.5% and
85.4% respectively (lymph nodes as the unit of analysis) and 89.2% and 84.9%
respectively (patient as unit of analysis). A significant increase was observed,
approaching 90% after the first 60 procedures. The mean number of passes in each
lymph node was 2.1 (standard deviation 0.7), lymph nodes examined per patient
1.8 (0.8), and length of procedure 30 (8.5) minutes.
Conclusions: Experienced bronchoscopists need to perform more than 60 pro-
cedures to achieve acceptable diagnostic yield. Learning allows improvement in
the quality of the samples obtained and the number of lymph nodes studied per
patient.

P238
EGFR direct sequencing on TBNA samples
Pierdonato Bruno1,2 , Maria Cristina Esposito2, Giorgia Osman2,
Federica Fioretti2 , Giorgia Gencarelli2, Alberto Ricci1,2, Salvatore Mariotta1,2.
1Dipartimento Medicina Clinica e Molecolare, Università la Sapienza, Roma,
Italy; 2UOC Pneumologia, Az. Osp. Sant’Andrea, Roma, Italy

Recent study have shown the superiority of treatment with gefitinib or erlotinib
in lung tumors positive for EGFR mutation. In 75% of cases the diagnosis of
lung cancer is performed on cytology specimens; there is the need to obtain a
complete and reliable molecular diagnosis on cytologic specimens. TBNA allows
the sampling of mediastinal lymph node for diagnosis and staging purposes.
The aim of this study is to demonstrate that direct sequencing of exons 19 and 21
of EGFR in lung tumors, carried out on the cytological samples obtained through
TBNA, is as reliable as the same analysis carried out on a histological surgical
sample obtained from the same subject.
We considered 50 patients with a histologic diagnosis of lung adenocarcinoma,
whose cytological samples obtained by TBNA and histological samples obtained
by surgical resection were available. A comparison of the sensitivity and reliability
of the molecular biology analyses carried out on histological and cytological sam-
ples of the same patient will be carried out. The percentage of mutation of exons
19 and 21 of EGFR was 10%. The results of the analyses carried out on TBNA
cytological samples matched those obtained from the histological samples. The
feasibility of EGFR analysis on TBNA samples has already been demonstrated in
previous studies, however these studies referred to the method of fluorescence in
situ hybridization (FISH), or did not make any comparison between histological
samples from the same patient; our work, on the other hand, shows that direct
sequencing of exons 19 and 21 of EGFR gene can be performed also on TBNA
cytological samples with the same reliability offered by the histological samples
obtained from the same patient.

P239
EGFR mutation detected in cytological samples by lymph nodal TBNA: Our
first year experience
Michele Gallo1, Laura Basile2. 1Unità Operativa Complessa Pneumologia, P.O.
Villa Sofia A. O. Ospedali Riuniti Cervello Villa Sofia, Palermo, Italy; 2UOC
Medicina, Fondazione San Raffaele Giglio, Cefalù, Italy

Introduction: Classical blind transbronchial needle aspiration (TBNA) is an en-
doscopy technique useful for diagnosis and staging of lung carcinoma (LC). Many
bronchoscopist (Br) thinks that with ultrasound endoscopic technique, TBNA
should rest in peace.
Aims and objectives: Evaluate if the TBNA material is good enough not only
for diagnosis and staging of LC but also to decide for targeted therapy in case of
adenocarcinoma (ADC) when used by non expert broncoscopy team (NEBT).
Methods: We evaluate the yield and applicability of molecular testing for EGFR
status (S) in TBNA cyto specimens during the first year practice for each one of
two Br. We had retrospectively analized the results of 60 patients (pts) and 72
lymph nodal (LN) TBNA.We used ROSE (Rapid on site examination) to recognize
lymphocytes (LFC) in the slide as a prove that the material was LN.We did at least
3 aspirations in LN >12 mm in long axis in LC setting. We considered a successful
puncture one with LFC in cyto exam evaluated by pathologist. We found 4 ADC
female cases with light or no smoking habit and we asked to our lab to evaluate
the slides for EGFR S.
Results: We found No DNA to be amplified 1 case, 2 cases Wild type EGFR and
1 with M 19 exon.

Patients EGFR status in our series

Patient Age (y) EGFR status Stage

C.F. n°1 76 Wild type IV
D.S. n°2 78 Wild type IV
C.M. n°3 67 Exon 19 III B
C.M. n°4 65 Unknown IV

All cases are female with adenocarcinoma.

Conclusion: We think that TBNA is not a dead technique and also material
collected by NEBT is useful to detect S EGFR.This support the concept that little
but good material is enough if one work jointly with good cytopathologists and a
modern equipped lab.

P240
A prospective study of TBNA of 63 patients from a tertiary care hospital in
India
Avdhesh Bansal, Trilok Chand, Priyadarshi J. Kumar, Ravi Shekhar Jha.
Department of Respiratory, Critical Care & Sleep Medicine, Indraprastha Apollo
Hospitals, New Delhi, India

Introduction: Role of TBNA (Transbronchial Needle Aspiration) through bron-
choscopy in diagnosing mediastinal and hilar lesions is well established. Unfortu-
nately, it is underutilized due to poor training and wide variation (20 to 89%) in
yield. The yield is dependent on operator’s expertise besides size and location of
the lesion. We share our experience of a prospective study of 63 cases performed
at a tertiary care hospital by single operator over 6 months.
Method: Bronchoscopy was performed in 63 consecutive patients with mediastinal
and hilar lesions. Besides TBNA, bronchial biopsy, BAL and trans-bronchial lung
biopsy were also performed when needed.
Results: Most frequent presenting complaint was fever 63% (n=38) with or with-
out cough. Lymph nodes greater then 0.5cm in size were punctured. Subcarinal
node (n=52) and right paratracheal node (n=42) were most commonly punctured.
TBNA was performed with 21 G needle and piggyback method was found to
be most effective method for puncture. A positive result was obtained in 84% of
patients (n=53). Tuberculosis was diagnosed in 55% (n=29) of the positive cases,
malignancy in 23% (n=12) and sarcoidosis in 21% (n=11). Fungal infection and
carcinoid were also seen.
Conclusion: In expert hands, yield of TBNA can be quite high (84% in this study)
and even small nodes can be targeted. In India, the cost of EBUS procedure is $600
vs. conventional TBNA, which costs $200 and is available in very few centers.
Authors recommend, especially for developing countries, that before proclaiming
EBUS as the new gold standard, proper method of conventional TBNA should be
learned, which is more cost effective. Patient should be referred for EBUS only
when TBNA is inconclusive.

P241
Role of endobronchial ultasound-guided transbronchial needle aspiration in
the diagnosis of bronchogenic carcinoma
Füsun Alatas1, Emine Dundar2, Hüseyin Yildirim1, Muzaffer Metintas1,
Güntülü Ak1. 1Chest Diseases, Eskisehir Osmangazi University, Eskisehir,
Turkey; 2Pathology, Eskisehir Osmangazi University, Eskisehir, Turkey

Endobronchial ultrasound guided transbronchial needle aspiration (EBUS-TBNA)
is technique used for the diagnosis of peribronchial/peritracheal mass lesion and
the staging of bronchogenic carcinoma.
The aim of this study is to determine the role of EBUS-TBNA in patients
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with peribronchial/peritracheal mass without endobronchial lesion suspected for
bronchogenic carcinoma and patients with a diameter of mediastinal/hilar lympa-
denopathy bigger than 1 cm in CT, prediagnosed as bronchogenic carcinoma.
Between April 2010 and January 2011, 56 patients with mean age 60,8 years (47
M/9 F) were admitted to study. EBUS-TBNA was performed to only lymph node
in 47 patients, both lymph node and mass in 5 patients and only mass 4 patients.
The definite diagnosis was done in twenty five patients without endobronchial
lesion. Ninety six out of ninety seven lymph node aspiration was positive (70
mediastinal/27 hilar). One patient diagnosed with mediastinoscopy. (Sensitivity
98,9%, specificity 100%, PPV 100%, NPV 67% and accuracy 98,9%)
Twelve N3 lymph node were positive for malignancy.Seven out of nine mass
biopsy were diagnosed as malignant. Two patients were diagnosed with other
diagnostic procedures. No complication was observed during EBUS-TBNA.
In conclusion, EBUS-TBNA seemed a safe and effective technique in making
bronchogenic carsinoma diagnosis for mediastinal/hilar lymph nodes and intrapul-
monary masses.

P242
TBNA (submucosal) for diagnosis of mesothelioma (and ROSE for a faster
one)
Michele Gallo1, Laura Basile2, Maria Grazia Stella2, Claudia Cannizzaro3.
1Unità Operativa Complessa Pneumologia, P.O. Villa Sofia A. O. Ospedali
Riuniti Cervello Villa Sofia, Palermo, Italy; 2UOC Medicina, Fondazione San
Raffaele Giglio, Cefalù, PA, Italy; 3Servizio Anatomia Patologica, Fondazione
San Raffaele Giglio, Cefalù, PA, Italy

We describe a malignant pleural mesothelioma (MPM) case diagnosis obtained
with submucosal (SM) TBNA (transbronchial needle aspiration) and ROSE (Rapid
on site examination). A 64 year old man was admitted to our unit because of
pneumonia and scanty pleural effusion (PE) on chest radiography (see figure,
Thorax CT scan).

Thick fissures in the mediastinal pleura (MP) nodules and enhancement maximum
diameter 2.0 cm. Minimal PE, lung atelectasis. Lymphnodes diameter <1.5 cm
aorta and right paratracheal. e. PET/CT scan showed pleural activity none in the
lymph nodes. We decided to sample the nodulation by SM-TBNA in the posterior
wall of the right main bronchus and we recovered material enough for cyto exam. In
this case, our pathologist felt confident of a diagnosis of epithelial MPM from the
first exam by ROSE which was confirmed definitely by morphological diagnosis
using the cytodiagnosis criteria outlined by Whitaker et al, Tao and De May and
finally defined by an immunocytochemical panel using CK 5 and calretinin.

To our knowledge, this is the first time that a mediastinal involvement of MPM is
approached via TBNA and ROSE was diagnostic for Epithelial MPM.

P243
Transbronchial needle aspiration (TBNA) in the diagnosis and staging of lung
cancer in a large cohort of patients
Sara Chiesa1,2, Maria Majori2, Rita Nizzoli3 , AnnaMaria Guazzi3,
Miriam Anghinolfi2, Alfredo Antonio Chetta1, Angelo Gianni Casalini2.
1Cardiopulmonary Department, Respiratory Unit, University Hospital of Parma,
Parma, Italy; 2Cardiopulmonary Department, Thoracic Endoscopy and
Pulmonology Unit University Hospital of Parma, Parma, Italy;
3Onco-Hematology Department, Oncology Unit University Hospital of Parma,
Parma, Italy

Introduction: TBNA is a minimally invasive bronchoscopy technique, that al-
lows to examine mediastinal and hilar lymph nodes, avoiding surgical mediastinal
exploration.
Objectives: The aim of this study was to assess the sensitivity and diagnostic

accuracy of TBNA in a large cohort of patients. In addition, we appraised the
relationships between TBNA yield and lymph node size and location.
Methods: Between March 2009 and November 2011, we prospectively examined
110 patients (age range: 30 to 87 yr, 31 F) with suspected lung cancer and
enlarged mediastinal lymph nodes. Each patient performed TBNA during flexible
bronchoscopy with rapid-on-site evaluation.
Results: TBNA was positive in 88 of 110 patients with suspected lung cancer
(80%). No complications was observed. The lymph node size cut-off point, that
better identified patients with positive aspirate was ≥ 24 mm (0.83 sensitivity and
0.51 specificity; AUC=0.681, p=0.018 by ROC curve analysis).
In all patients, the subcarinal and anterial carina limph node locations had the
higher percentage and the left paratrachea limph node location had the lower
percentage of patients with positive aspirates (98%, 75% and 50%, respectively).
Conclusions: Our results confirm that in a large cohort of patients conventional
TBNA is a sensitive technique and an effective tool to diagnose and stage lung
cancer and show that a ≥ 24 mm limph node size has a high likelihood to be
associated to a positive aspirate. Additionally, the limph node location may play a
role in the diagnostic yield of TBNA.

50. COPD management

P244
Adherence of stable COPD patients to inhaled pharmacotherapy
Silvia Dumitru, Konstantinos Velentzas, Elpida Theodorakopoulou,
Maria Harikiopoulou, Martha Andritsou, Alexia Chronaiou, Zafeiris Sardelis,
Elias Kainis, Panagiotis Demertzis, Epaminondas Kosmas. 3rd Department of
Pulmonary Medicine, Chest Diseases Hospital “Sotiria”, Athens, Greece

Since compliance to inhaled medications is related to a decreased risk of hospi-
talizations and death in COPD, we aimed to investigate the compliance of COPD
patients to inhaled pharmacotherapy. We studied 208 COPD patients [age 63±8
years; 77 in stage II (37%); 112 in stage III (54%); and 19 in stage IV (9%)]. Non-
compliance was defined as the incorrect use of the inhaler device, as a sporadic or
prn use due to perception of no effect or due to wrong information, when patient
or his caregiver declares non-compliance, and when medication is not prescribed
regularly. Results are reported for Tiotropium (T), fixed combinations of either
Salmeterol/Fluticasone (S/F) or Formoterol/Budesonide (F/B), and Salmeterol (S)
or Formoterol (F) as single agents. Overall compliance to the above inhaled agents
was 92%, 84%, 81%, 75% and 68% respectively. According to GOLD staging,
compliance to T was 87% (st.II)-94% (st.III)-95% (st.IV), to S/F 78% (II)-84%
(III)- 92% (IV), to F/B 78% (II)-79% (III)-100% (IV), to S 67% (II)-100% (III) and
to F 61% (II)-86% (III). Major reasons for non-compliance to S/F was the incorrect
technique to inhale from the Diskus (78%), to F/B the preception of no effect when
inhaling from the Turbohaler (50%), while reasons for non-compliance to T were
the incorrect technique of using Handihaler (36%), no purchase or prescription
renewal (36%) and sporadic use (28%). We conclude that compliance rates were
higher for Tiotropium and the fixed combination of Salmeterol/Fluticasone. There
was an increasing compliance in relation to COPD severity, while the detected
reasons of poor compliance should be tackled through a more effective contact
between COPD patients and their physicians.

P245
Health-related quality of life (HRQL) and patient-reported outcomes (PRO)
in COPD patients receiving add-on-therapy with EPs® 7630
Heinrich Matthys1, Dina Pliskevich2, Thorsten Reineke3, Fathi-Abdul Malek3.
1Medical Director Emeritus, Department of Pneumology, University Hospital
Freiburg, Freiburg i. Br., Germany; 2Faculty of Internal Medicine No. 4, National
O. O. Bogomolets Medical University, Kiev, Ukraine; 3Clinical Research
Department, Dr. Willmar Schwabe GmbH & Co. KG, Karlsruhe, Germany

HRQL and PRO are important measures for treatment evaluation and assessment
of health condition.
In an RCT (ISRCTN01681733) in patients with COPD stage II/III, add-on ther-
apy with EPs® 7630, a herbal drug preparation from Pelargonium sidoides roots
(Umckaloabo®; ISO Arzneimittel, Ettlingen, GER), significantly prolonged time
to exacerbations and reduced their frequency. We also investigated HRQL and
further PRO parameters assessed during the trial.
Patients with a standardised COPD baseline treatment according to GOLD were
randomly allocated to a double-blind 24-week oral add-on therapy with 30 drops
EPs® 7630 (n=99) or placebo (n=101) thrice daily. HRQL/PRO were assessed
by St. George’s Respiratory Questionnaire (SGRQ), EQ-5D, Integrative Medicine
Patient Satisfaction Scale (IMPSS), Integrative Medicine Outcomes Scale (IMOS),
patient-reported intensity score of cough, sputum production and sternal pain while
coughing, and drug tolerability.
After 24 weeks, patients treated with EPs® 7630 reported a significantly more
improved HRQL compared to placebo (SGRQ total score, p<0.001; EQ-5D VAS,
p<0.001). For EPs® 7630, patient satisfaction with treatment was significantly
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higher (IMPSS, p<0.001), patient-reported treatment outcome significantly better
(IMOS, p<0.001) and the mean intensity score during exacerbations significantly
lower (p=0.024). Incidence of adverse events was comparably low in both groups.
Conclusion: Add-on-therapy with EPs® 7630 led to a statistically significant and
clinically relevant improvement of HRQL and other PRO (total score difference
of SGRQ >4 points) including good long-term tolerability in patients with COPD
stage II and III.

P246
Treatment with megestrol acetate and testosterone increases body weight and
muscle mass in COPD cachexia
Richard Casaburi, Junko Nakata, Laurence Bistrong, Edwardo Torres,
Mehdi Rambod, Janos Porszasz. Rehabilitation Clinical Trials Center, Los
Angeles Biomedical Research Institute at Harbor-UCLA Medical Center,
Torrance, CA, United States

Underweight COPD patients with involuntary weight loss have a poor prognosis;
no effective therapy is available. We conducted the first clinical trial determining
whether combined therapy with an appetite stimulant and an anabolic steroid
would have beneficial body composition effects.
We conducted a 12 week pilot study in which 4 men and 5 women (age 64±10y,
FEV1%pred 31±9, BMI 18±3) with low testosterone (T) levels (average 490ng/dl
in men and 12ng/dl in women) and weight loss >10lb over the previous year re-
ceived 800mg megestrol acetate/day plus weekly testosterone enanthate injections
initially 125mg in men and 40 mg in women, with doses subsequently adjusted
targeting serum T levels of 850 and 300ng/dl, respectively.
Two women and two men had COPD exacerbations and did not complete the
study. On treatment T levels were 334±72ng/dl in women and 670±98ng/dl in
men. Body weight increased in all 9 subjects, with end-intervention weight gain
of 3.1±2.2kg (p<0.005).

In the 5 subjects who completed, DEXA revealed 2.0±1.5kg lean mass and
2.5±2.0kg fat mass increase (both p<0.05). No adverse treatment effects were
detected.
Combination therapy reversed involuntary weight loss and increased muscle mass
in cachectic COPD patients. Though the interventions were apparently well tol-
erated, subject drop out rate was high. Larger randomized long-term studies with
functional outcomes are needed.

P247
Efficacy of roflumilast in former and current smokers with COPD
Peter Calverley1, Udo-Michael Goehring2, Fernando Martinez3, Neil Barnes4.
1School of Clinical Sciences, University Hospital Aintree, Liverpool, United
Kingdom; 2Department of Respiratory Medicine, Nycomed GmbH, Konstanz,
Germany; 3Department of Internal Medicine, University of Michigan Medical
Center, Ann Arbor, MI, United States; 4The London Chest Hospital, Barts & The
London School of Medicine & Dentistry, London, United Kingdom

Background/Rationale: A history of smoking is common in COPD pts. Pooled
data from four 1-year studies of the selective phosphodiesterase 4 inhibitor rof-
lumilast (ROF) were analysed to investigate the effects of smoking history on
response to ROF.
Methods: Two studies enrolled pts with severe COPD associated with chronic
bronchitis and a history of exacerbations and two studies enrolled pts with or with-
out bronchitis and exacerbations. Following a 4-week placebo run-in, pts received
ROF 500μg or placebo (PBO) for 52 wks. Primary endpoints were change in
exacerbation rate and FEV1. We performed an analysis of these results according
to smoking status.
Results: Mean age (SD) was 64.13 (9.17) yrs; 3440 (59.5%) pts were former
smokers and 2337 (40.5%) pts were current smokers.
Conclusions: The efficacy of ROF vs PBO in reducing the rate of moderate or
severe exacerbations and improving pre- and post-BD FEV1 in pts with established
COPD was independent of smoking history.

Abstract P247 – Table 1

Former smokers Current smokers

ROF (n=1700) PBO (n=1740) ROF (n=1164) PBO (n=1173)

Mean age, yrs (SD) 66.46 (8.94) 66.39 (8.80) 60.83 (8.80) 60.71 (8.29)
Mean rate of moderate or

severe exacerbations
per patient per year
(95% CI) 0.86 (0.79, 0.95) 1.05 (0.97, 1.14) 0.75 (0.68, 0.83) 0.91 (0.83, 1.0)

Rate ratio: ROF/PBO 0.82 (–17.9%, p=0.0003) 0.83 (–17.5%, p=0.0038)
Frequency of patients with

moderate or severe
exacerbations (%) 673 (39.6%) 814 (46.8%) 451 (38.7%) 495 (42.2%)

Mean (SEM) pre-BD FEV1 (L)
Baseline 0.97 (0.01) 0.97 (0.01) 1.05 (0.01) 1.07 (0.01)
52 wks 1.06 (0.01) 1.00 (0.01)* 1.12 (0.01) 1.09 (0.01)*

Mean (SEM) post-BD FEV1 (L)
Baseline 1.08 (0.01) 1.08 (0.01) 1.16 (0.01) 1.17 (0.01)
52 wks 1.17 (0.01) 1.11 (0.01)* 1.23 (0.02) 1.19 (0.02)*

BD, bronchodilator. *p<0.0001.

P248
Impact of roflumilast treatment on the rate and duration of exacerbations
and overall steroid load in patients with COPD
Peter Calverley1, Fernando Martinez2, Udo-Michael Goehring3,
Dirk Bredenbröker3, Manja Brose4, Claus Vogelmeier5. 1School of Clinical
Sciences, University Hospital Aintree, Liverpool, United Kingdom; 2Department
of Internal Medicine, University of Michigan Medical Center, Ann Arbor, MI,
United States; 3Department of Respiratory Medicine, Nycomed GmbH, Konstanz,
Germany; 4Department of Data Science, Nycomed GmbH, Konstanz, Germany;
5Department of Pneumology, University of Marburg, Marburg, Germany

Background/Rationale: Roflumilast (ROF), an oral, selective phosphodiesterase
4 inhibitor, reduces the rate of moderate and severe exacerbations. Oral steroids
are frequently used to treat exacerbations, but whether ROF affects oral steroid
exposure is not known. Using data pooled from two 1-year studies (NCT00297102
and NCT00297115), we investigated the effect of ROF on the need for oral
steroids.
Methods: Patients with COPD and a history of exacerbations and chronic bronchi-
tis were randomised to receive ROF 500μg once daily (n=1537) or placebo (PBO;
n=1554) for 52 weeks. Rate of moderate or severe (leading to hospitalisation or
death) exacerbations was a co-primary endpoint. Steroid use (dose/day and days
of use) for the treatment of exacerbations was recorded.
Results: The mean rate of moderate or severe exacerbations in ROF- and PBO-
treated patients (per patient/year) was 1.14 vs 1.37, respectively (reduction 16.9%,
p=0.0003). The mean number of days on which patients had exacerbations was
reduced with ROF vs PBO (moderate 23.7 vs 27.3; severe 21.5 vs 25.0). The mean
duration (days) of exacerbations was also reduced with ROF vs PBO (moderate
13.4 vs 13.9; severe 17.4 vs 19.5). Patients receiving ROF had a lower mean daily
steroid dose (3.9mg/day) than those receiving PBO (4.2mg/day).
Conclusions: In patients with COPD associated with chronic bronchitis, ROF
significantly reduced the rate of moderate or severe exacerbations. ROF treatment
also reduced the duration of exacerbations, particularly for severe exacerbations
requiring hospitalisation. The overall steroid load and duration of steroid treatment
needed to manage exacerbations was lower with ROF.

P249
Acupuncture improves nutritional status and BODE index in patients with
chronic obstructive pulmonary disease: A randomized, placebo-controlled
trial
Masao Suzuki1,2,5, Motonari Fukui2, Tetsuhiro Shiota3, Kazuo Endo4,
Susumu Sato1, Kensaku Aihara2, Masataka Matsumoto2, Shinko Suzuki2,
Ryo Itotani2, Manabu Ishitoko2, Masaya Takemura2, Yoshikazu Hara4,
Hitoshi Kagioka2, Masataka Hirabayashi4, Shigeo Muro1, Michiaki Mishima1.
1Dept. of Respiratory Medicine, Graduate School of Medicine Kyoto University,
Kyoto, Japan; 2Dept. of Respiratory Medicine, Kitano Hospital Medical Research
Institute, Osaka, Japan; 3Dept. of Respiratory Medicine, Ako City Hospital,
Hyogo, Japan; 4Dept. of Respiratory Medicine, Hyogo Prefectural Amagasaki
Hospital, Hyogo, Japan; 5Dept. of Clinical Acupuncture and Moxibustion, Meiji
University of Integrative Medicine, Kyoto, Japan

Introduction: Prognosis of COPD patients is influenced not only by pulmonary
functions but also by nutritional status, exercise capacity and severity of dyspnea.
Our previous study (Suzuki M et al. AJRCCM 2010; 181: A5420) showed that
acupuncture improved significantly not only Modified Borg Scale at the end of
6-minute walk test (MBS), but also various general conditions of COPD patients
including quality of life (SGRQ).
Aim and Objective: To determine whether acupuncture had any effects on nutri-
tional status and BODE index of COPD patients in our previous study.
Methods: We conducted parallel-group randomized controlled multicentre trials
involving 68 COPD patients. The participants were randomly assigned to real (RA,
n=34) or placebo acupuncture (PA, n=34). Both group received real or placebo
needling once a week for a total of 12 weeks. We evaluated not only change in
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MBS, as primary endpoint, but changes in pre-albumin, BMI, MRC, 6MWD, and
respiratory functions. BODE index was calculated by these data.
Results: Six (4 in RA, 2 in PA) withdrew during study. After 12 weeks, RA group
showed significant improvements in pre-albumin [22.6 to 25.1mg/dl], BMI [21.2
to 22.6kg/m2], MRC [3.3 to 2.3], 6MWD [373.2 to 436.7m] and%FEV1 [44.5
to 49.2%], as well as MBS [5.5 to 1.9] of primary endpoint. The BODE index
decreased significantly in the RA (3.9 to 2.7, p<0.01), but not changed in the PA
(3.3 to 3.3, p>0.9; mean difference [95%CI] between groups, -1.2 [-1.8 to -0.63]).
Conclusions: This study demonstrated that acupuncture may contribute to im-
provement of nutritional status and prognosis as well as DOE of the patients with
COPD.

P250
Time to desaturation under 1 minute on the 6m walking test predicts chronic
domiciliary oxygen therapy in COPD patients
Luisa Eiroa, Ruth Pitti, Juan Manuel Palmero, Juan Marco Figueira, Ana
Isabel Velázquez, Magdalena Alonso, Jesús Rodríguez, Canelaria Ramos,
Irene De Lorenzo, José Luis Trujillo, Alfonso Tauroni, Ignacio García Talavera.
Pneumology, Hospital Universitario Nuestra Señora de Candelaria, Santa Cruz
de Tenerife, Canarias, Spain

Introduction: Time to desaturation (T90) on the 6 minute walking test (WT6m)
on chronic obstructive pulmonary disease (COPD) patients correlates with time of
desaturation during 24 hours oximetry. But it is unknown the clinical evolution in
time of these patients.
Objetive: To analise the gasometric parameters changes on copd patients with
early desaturation on the WT6m 5 years later.
Material and Methods: We studied 83 patients with COPD and desaturation on
WT6m under 1 minute. 73 men/10 women, average 66 years old, Fev1: 42% pred
and PO2 66mmHg. We did spirometries, gasometries, WT6m every 6 months for
5 years. The patients who during the study needed domiciliary oxygen theraphy,
were prescribed by their phYsicians who did not know the content of the study.
Results: 5 years later, 65% of patients with early desaturation- T90 under 1 minute-
had chronic domiciliary oxygen therapy vs 11% of patients with desaturation after
1 minute (T90 > 1 min), p< 0.001.
Conclusions: Moderate-severe COPD patients desaturing before 1 min on the
WT6m need oxygen therapy before 5 years opposed to patients with desaturation
after 1 minute. Early desaturators need more clinical and gasometric controls.

P251
Tiotropium vs salmeterol in GOLD II and maintenance-naïve COPD
patients: Subgroup analyses of POET-COPD™ trial
Kai M. Beeh1, Claus Vogelmeier2, Maureen P.M.H. Rutten-van Mölken3, Klaus
F. Rabe4, Thomas Glaab5, Fee Rühmkorf5, Hendrik Schmidt5, Leonardo
M. Fabbri6 . 1Dept of Internal and Pulmonary Medicine, Insaf Respiratory
Research Institute, D 65187 Wiesbaden, Germany; 2Division for Pulmonary
Diseases, Hospital of the Universities of Giessen and Marburg, Marburg,
Germany; 3Dept of Health Economics, Institute for Medical Technology
Assessment (IMTA), Erasmus University, Rotterdam, Netherlands; 4Dept of
Pneumologie, Grosshansdorf Hospital, Grosshansdorf, Germany; 5Medical
Affairs, Boehringer Ingelheim GmbH, Ingelheim, Germany; 6Dept of Medical
and Surgical Specialties, University of Modena & Reggio Emilia, Modena, Italy

Background: Chronic obstructive pulmonary disease (COPD) guidelines recom-
mend long-acting bronchodilator (muscarinic antagonist or β2-agonist) mainte-
nance therapy from GOLD stage II (moderate) disease onwards.
Aims and objectives: Prespecified subgroup analyses of POET-COPD™ trial,
evaluating exacerbation outcomes of tiotropium (18 μg qd) vs salmeterol (50
μg bid), in a) GOLD II and b) maintenance-naïve (not previously receiving
maintenance therapy) COPD patients.
Methods: 1-yr randomized, double-blind, double-dummy, parallel-group, multi-
center trial. Inclusion criteria: COPD, smoking history >10 pk-yrs, post-bronch
forced expiratory volume in 1s (FEV1) <70% pred, FEV1/forced vital capacity
(FVC) <0.7, history of ≥1 moderate or severe exacerbation in prior year. Primary
endpoint: time to first exacerbation.
Results: Of 7376 patients randomized and treated, 3614 were GOLD II and 1343
maintenance naïve at randomization. GOLD II: 69.3% men, age 63.2 yrs, 37.3
pk-yrs. Maintenance naïve: 72.2% men, age 60.9 yrs, 34.6 pk-yrs. Tiotropium
prolonged time to first exacerbation in both GOLD II and maintenance-naïve
groups: hazard ratio (95% confidence interval [CI]), tiotropium vs salmeterol:
0.88 (0.79-0.99), P=0.028 and 0.79 (0.65-0.97), P=0.028. Exacerbation rates (per
pt-yr), tiotropium vs salmeterol: GOLD II, 0.55 vs 0.60, rate ratio (RR) (95% CI)
0.91 (0.81-1.01), P=0.072; maintenance naïve, 0.38 vs 0.49, RR (95% CI) 0.77
(0.63-0.94), P<0.05.
Conclusion: Similar to overall cohort in POET-COPD™, tiotropium improved ex-
acerbation outcomes vs salmeterol in GOLD II and maintenance-naïve subgroups
of COPD patients with an exacerbation history.
Funded by Boehringer Ingelheim/Pfizer
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Efficient deposition and absorption of orally inhaled indacaterol in the lungs
Ruth Lock1, Deidre Price1, Sanjeev Khindri1 , Ralph Woessner2, Markus Weiss2,
Hisanori Hara2, Ilona Pylvaenaeinen3, Guenther Kaiser2. 1Translational
Sciences, Novartis Institutes for Biomedical Research, Horsham, United
Kingdom; 2Translational Sciences, Novartis Pharma AG, Basel, Switzerland;
3Integrated Information Sciences, Novartis Pharma AG, Basel, Switzerland

Introduction: Indacaterol (IND) is an inhaled long-acting β2-agonist for the once
daily treatment of COPD, delivered via single-dose dry powder inhaler (Onbrez®

Breezhaler®). Study aims were 1) To determine absolute bioavailability (Fabs) of
IND after oral inhalation compared with intravenous (IV) dosing and 2) To deter-
mine relative contributions of lung and gastrointestinal tract (GIT) absorption to
systemic exposure of inhaled IND. To this end, inhaled IND was also administered
concurrently with oral activated charcoal.
Method: A two-part randomized, open label, single-dose study in healthy vol-
unteers (HV). In Part 1, 8 HV received an IV infusion of 200 μg IND and an
inhaled dose of 300 μg IND in a 2-way, 2-sequence crossover design. In period 3
all 8 HV received an inhaled dose of 600 μg IND together with an oral dose of
charcoal. Treatments were separated by washouts of ≥14 days. In Part 2, 4 other
HV received oral doses of IND (600 μg) and charcoal. Blood samples were taken
for PK analysis and IND was determined in serum by LC-MS/MS. PK parameters
were determined by non-compartmental methods.
Results: The Fabs of inhaled IND was 45%. Oral activated charcoal was effective
in blocking the oral absorption of IND. The relative bioavailability of inhaled IND
with oral charcoal was 74% compared to inhalation without charcoal.
Conclusion: Almost 75% of the systemic exposure following inhalation of IND
was due to lung absorption, and 25% was due to GIT absorption. Based on an Fabs
of 45% for inhaled IND, the fraction of the inhaled dose deposited and absorbed
in the lungs was estimated as 34% of the nominal IND dose, providing evidence
of effective lung delivery of inhaled IND via Onbrez® Breezhaler®.

P253
Subclinical cardiac dysfunction in moderate to severe chronic obstructive
pulmonary disease (COPD) patients
Alessia Verduri1, Barbara Bottazzi2, Chiara Leuzzi3, Roberto D’Amico1,
Piera Boschetto4, Maria Grazia Modena3, Alberto Mantovani2, Leonardo
M. Fabbri1 , Bianca Beghé1. 1Department of Oncology, Hematology and
Respiratory Diseases, University of Modena and Reggio Emilia, Modena, Italy;
2Research Laboratory Immunology & Inflammation, Clinical Institute Humanitas,
IRCCS, Milan, Italy; 3Department of Cardiology, University of Modena and
Reggio Emilia, Modena, Italy; 4Department of Clinical and Experimental
Medicine, University of Ferrara, Ferrara, Italy

Introduction: COPD is associated with chronic cardiovascular (CV) comorbidi-
ties. IL6 is a pro-inflammatory cytokine involved in COPD pathogenesis. PTX3 is
a inflammatory marker that might have role in systemic inflammation associated
with COPD and comorbidities.
Objective: To investigate the relationship between circulating IL6 and PTX3 and
COPD, we assessed cardiac function in COPD patients clinically free of CV
disease and association among IL6 and PTX3, COPD severity, right (RV) and left
(LV) ventricle function.
Methods: In 70 COPD (GOLD diagnosis) outpatients, ≥10 p/y, ≥50 yrs, we
assessed Charlson Comorbidity Index, BODE index and echocardiography. LV
systolic dysfunction was defined as LV ejection fraction (EF) <40%. Tricuspid
Annular Plane Systolic Excursion (TAPSE) and RV function are according to JASE
guidelines 2010. IL6 and PTX3 levels were measured by sandwich enzyme-linked
immunosorbent assay. Associations were assessed by a linear regression model.
Results: We analyzed 70 COPD pts (52 M), mean age 68 yrs, mean p/y 45. COPD
severity was GOLD I in 10 pts, II in 34, III in 26. Mean Charlson Index was 4
(range 2-8), mean BODE index 2.3, mean±SD DLCO/Va 73±28, mean±SD LVEF
70±7. Mild RV diastolic dysfunction was found in 40/70 pts (57%). Interestingly,
positive significant association (β=4.1,p=0.001) was found between TAPSE and
DLCO. Positive significant association (β=0.08,p=0.03) was also found between
age and PTX3.
Conclusions: COPD pts with reduced DLCO have reduction of TAPSE suggesting
a subclinical RV systolic dysfunction. In this population, IL6 and PTX3 levels
were not associated with cardiac dysfunction and COPD severity. By contrast,
PTX3 is associated with aging.

P254
Effects of ambulatory oxygen on exercise capacity and vital parameters in
patients with COPD
Baris Yilmaz, Esin Yentürk, Derya Yenibertiz, Firdevs Atabey, Esin Tuncay.
Yedikule Chest Diseases and Surgery Hospital, Pulmonary Medicine, Istanbul,
Turkey

Introduction: Ambulatory oxygen is defined as supplemental oxygen during ex-
ercise. Candidates for ambulatory oxygen are either already on long term oxygen
therapy (LTOT) or show evidence of exercise desaturation.
Aim: The aim of this study is to evaluate the effects of ambulatory oxygen on
exercise capacity and vital parameters in patients with COPD who didn’t fulfill
the criteria for LTOT.
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Method: 45 patients with moderate to very severe COPD were included in our
study. Six minute walk test was performed twice, while breathing room air (with-
out oxygen cylinder) and oxygen at 2 l/min (while carrying oxygen cylinder). Six
minute walk distance (6MWD), vital parameters, borg dyspnea and fatigue scores
were recorded.
Results: Oxygen resulted in a significant increase in 6MWD for all patients. The
results of SaO2, borg dyspnea and fatigue scores were same as 6MWD, all param-
eters were significantly improved while breathing oxygen and these improvements
were significantly prominent in severe and very severe groups than the moderate
group.

Improvments in 6MWD and Dyspnea

Stage 2 Stage 3 Stage 4

Room Air 6MWD (m) 422,2 321,9 290
Borg Dyspnea Score 2,71 3,96 4,86

Oxygen 2 l/min 6MWD (m) 432,6§ 373,9§ 346,2§

Borg Dyspnea Score 1,29§ 1,61§ 2§

§p<0.001.

Conclusion: Oxygen significantly improved not only subjective complaints such as
dyspnea and fatigue but also objective parameters such as 6MWD and saturation.
Improvement of 6MWD in severe and very severe groups were over 10% which is
a critical limit used in guidelines about ambulatory oxygen prescription. Thus our
findings indicate that ambulatory oxygen therapy is an effective treatment modality
for severe and very severe group COPD patients.

P255
Time required for PaO2 equilibration in patients with severe COPD
Lars Pilegaard Thomsen1, Stephen Rees1, Ulla Weinreich2. 1Center for Model-
Based Medical Decision Support, MMDS, Aalborg University, Aalborg, Denmark;
2Department of Pulmonary Medicine, Aalborg Hospital, Aalborg, Denmark

Adjusting the inspired oxygen level in patients with COPD can be time consuming.
Typically 30 minutes are waited before drawing an arterial sample to verify the
PaO2 level. Consensus does not exist as to whether 30 minutes is a necessary
period. Sherter et al. (Sherter, CB et al. Chest 1975; 67:259-261) showed that 20
minutes were required to return to baseline PaO2 after increased O2 in sponta-
neously breathing patients with COPD. In contrast, Sasse et al. (Sasse, SA et al.
Am J Respir Crit Care Med 1995; 152(1):148-52) showed that 7 minutes were
required to reach 90% of baseline PaO2 after an increase in O2 in mechanically
ventilated patients with COPD. To the authors knowledge no study has investigated
PaO2 equilibrium time following clinically relevant de- and increases in O2 in
spontaneously breathing patients with COPD.
This study investigated PaO2 equilibration time in 5 patients with severe COPD in
stable state (mean FEV1% 26, mean MRC-score 4.2), by analysis of consecutively
drawn ABG samples. The initial PaO2 level was measured by 2 ABG’s at the
patient’s LTOT level (1-2 l/min). Hereafter, LTOT was discontinued or reduced.
Blood samples were drawn after 1, 2, 4, 8, 12, 17, 22, 32, and 33 minutes to
analyse the reduction in PaO2. Hereafter LTOT was set to the initial level and
increase in PaO2 was analysed at the same time periods. The 90% equilibrium
times for PaO2 were 5.3 (±2.8) min for the decrease and 5.4 (±0.4) min for the
increase in O2.
These results show a faster response to changes in FiO2 than seen previously, with
similar response times for de- and increase in O2. Results indicate that it may be
possible to reduce the time waited before evaluating ABG following changes in
inspired oxygen.

P256
Determinants of dyspnea in stable COPD patients
Thierry Perez1, Jean Louis Paillasseur2, Pierre Regis Burgel3, Nicolas Roche4,
on behalf the Initiatives BPCO Group. 1Pulmonary Department, University
Hospital, Lille, France; 2Biostatistics, ClinDataFirst, Clamart, France;
3Pulmonary Department, Hopital Cochin, APHP, Paris, France; 4Pulmonary
Department, Hotel Dieu, APHP, Paris, France

Background: Dyspnea is a major symptom in COPD, but its determinants re-
main poorly understood, with usually moderate correlation with clinical and lung
function characteristics.
Aim of study: To analyse in a multivariate model the correlates of dyspnea in a
large COPD cohort, including both clinical and resting lung function data.
Methods: Dyspnea was evaluated by the mMRC scale and the baseline dyspnea
index (BDI) in 239 patients from the multicenter French COPD cohort Initiatives
BPCO. A logistic ordinal regression (with stepwise ascending and descending
analysis) was performed with the following variables: age, sex, BMI, FEV1,
FVC, GOLD stage, IC, IC/TLC ratio, anxiety and depression scores (HAD; sig-
nificant if ≥ 10), number of exacerbations, cardiac failure, history of venous
thrombo-embolism
Results: For MRC score, the following variables were significant contributors to
the model: BMI, FEV1, thrombo-embolic history, exacerbation rate, heart failure,
HAD depression score. Estimated r2 of the model was 0,33. For the BDI scale,
only HAD depression, FEV1, exacerbation rate and heart failure were significant
contributors. Estimated r2 of the model was 0,29.

Conclusion: Dyspnea correlates in COPD include FEV1, HAD depression score,
exacerbation frequency and heart failure. MRC and BDI were explained by slightly
different contributors. Contrary to what could be expected, sex, age, and resting
hyperinflation did not contribute significantly to dyspnea intensity.

P257
Screening for malnutrition in outpatients with pulmonary diseases
Siebrig Schokker, J. Sebastiaan Vroegop, Luc H. Steenhuis, René Aalbers.
Department of Pulmonary Diseases, Martini Hospital, Groningen, Netherlands

Background: Malnutrion has negative effects on patient outcome, in particular
in patients with COPD. Recognition of malnutrition in an early phase might be
beneficial for patients and screening for malnutrition in an outpatient setting might,
therefore, be worthwhile.
Aim: To determine the extent of malnutrition in outpatients with pulmonary
diseases using different methods.
Methods: All patients visiting our outpatient department of pulmonary diseases
for the first time (period Oct. 2010 - Febr. 2011) were screened for malnutri-
tion. Different methods were used to screen for malnutrition: body mass index
(bmi), Short Nutritional Assessment Questionnaire (SNAQ), and a fat free mass
measurement (FFM; bio-impedance by Bodystat® 1500).
Results: Data of 121 outpatients (mean age 59, 49% male, 29% COPD) were
analysed. Obesity (bmi > 30) was found in 26% of patients and underweight
(bmi < 21 in COPD, and respectively <18.5 or <20 in non-COPD, aged ≤65
or >65 yrs) was found in 7 patients. The SNAQ score detected 9 and 3 patients
being severely or moderately malnourished. FFM revealed 17 patients (14%) with
malnutrition. Combining SNAQ and bmi resulted in detection of 17 malnourished
patients. However, different patients are detected (Table 1).

Table 1. Malnutrition: FFM vs. SNAQ + bmi

FFM

SNAQ + bmi low normal

No 8 96
Moderate 0 2
Severe 9 6

A low FFM was found more often in patients with COPD (23%) and in females
(21%).
Conclusion: This study revealed malnutrition in 6 to 14% of outpatients with
pulmonary diseases. Measurement of bmi only seems to underestimate nutritional
problems. The discrepancies in detecting different patients emphasise the need for
determining a gold standard for defining and measuring malnutrition.

P258
Comparison of costs of community-acquired pneumonia (CAP) treatment at
patients with and without bronchial obstruction
Yuriy Mostovoy, Hanna Demchuk. Propedeutic Department to Intermal
Medicine, Vinnytsia National Medical University, Vinnytsia, Ukraine

With purpose to estimate economical costs of treatment of CAP at the patients
with COPD and without it the comparison of therapeutic expenses of CAP at
33 inpatients against a background COPD (basic group – BG) and 33 patients
without COPD (control group - CG) was performed by case-control method.
Patients were represented by age and gender (main age- 63,5±14,3 years, 54,4%
male). Average duration of hospitalization was similar: BG - 11,55±2,39 days,
CG - 10,91±2,65 days (p>0,1). Pneumonia severity index (PSI) was higher in BG
(81,53±3,8 score) than in CG (64,27±26,9 score). Half of patients of both groups
had concomitant cardiovascular diseases (51,5% Ta 45,5%, p>0,1). Average costs
of treatment for patient in BG was 1229,54±46,77 UAN, but for patient of CG
– 789,25±32,43 UAN (p<0,001). Due to obstruction, severe respiratory failure,
slower improving CAP symptoms in BG therapy of these patients was more
intensive. 30,3% from BG were needed change of initial antibiotic to alternative,
but nobody from CG. Duration of antibiotic therapy was longer in BG than in CG
(12,5±2,3 days vs 8,4±1,9 days, (p<0,05)). Portion of expenses for antibiotics
were higher in BG than CG (59,1% and 44,3% agreeably (p<0,05)). Treatment
of bronchial obstruction and respiratory failure caused increasing costs for BG at
the mean 389,45±34,76 UAN. Costs of treatment of cardiovascular diseases were
similar in the both group: 10,1% in BG and 9,7% in CG (p>0,1) from total sum.
More severe CAP at patients with COPD requires more intensive treatment with
involving bigger therapeutic and diagnostic resources. It considerably increases
costs of medical care for this group of patients.

P259
Comorbidities in stage IV COPD patients
Vanda Areias2, Susana Carreira1, Marisa Anciães1, Paula Pinto1,
Cristina Bárbara1. 1Pneumology Service II, Hospital Pulido Valente - Centro
Hospitalar Lisboa Norte, Lisboa, Portugal; 2Pneumology Service, Hospital de
Faro, Faro, Portugal

Introduction: Chronic Obstructive Pulmonary Disease (COPD) is associated with
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many comorbidities, however the prevalence of these diseases varies in different
studies.
Aim: To determine the prevalence of various comorbidities in stage IV COPD
patients (pts), followed in a respiratory outpatient clinic of an Universitary Hospital.
Methods: A questionnaire was designed and applied to stage IV COPD pts in
order to characterize the disease and its comorbidities. Data were supplemented
by consulting clinical files.
Results: We included 89 pts (87% male), with a mean age of 68±9 years,
79% were ex-smokers. Mean FEV1 was 38% of predicted and all of them had
chronic respiratory failure. Thirty five pts (39%) were frequent exacerbators (≥2
exacerbations in the last year).
Thirty-seven pts (42%) had at least one admission because of their respiratory
disease in the last year and 66 patients (74%) in the last 5 years.
Most pts had at least one comorbidity (97%), with an average of 4 comorbidities
by patient and a mean Charlson index of 2.
The most frequent comorbidities were cardiovascular diseases (70%), erectile
dysfunction (48%), sleep apnea syndrome (43%), dyslipidemia (35%), cataracts
(31%), gastroesophageal reflux (29%) and diabetes (20%).
Frequent exacerbators were associated with a 5-fold increase in the odds ratio of
having 2 or more comorbidities.
Frequent exacerbators had more gastroesophageal reflux (p=0,006) and more
admissions in the last year and in previous 5 years (p<0,001).
Conclusion: This study confirms the high prevalence and association of comor-
bidities in stage IV COPD pts and its influence on exacerbations and admissions,
justifying the need of a complete and integrative treatment approach.

P260
Fenspiride as complementary anti-inflammatory agent in therapy of patients
with chronic obstructive pulmonary disease
Tetyana Pertseva, Olena Myronenko, Natalya Klimenko. Internal Medicine
Department, Dnipropetrovsk State Medical Academy, Dniprppetrovsk, Ukraine

The aim of our study was to study the efficacy of fenspiride (F) in the complex
therapy of patients with chronic obstructive pulmonary disease (COPD).
Study population: COPD pts with I-II stages (n=20) were observed on an ex-
tent 6-month treatment period. Among them were 13 males (65%). Mild age
49,02±11,32 year, duration of COPD 13,03±4,76. 1st gr. (10 pts) – combined
therapy with F (160 mg/day) and fenoteroly/ipratropium bromide (F+I) (200+80
mcg dayly). 2nd gr. (10 pts) – monotherapy with F+I.
Methods: Spirometry and pneumotonometry were performed on days 1, 90 and
180 by means MasterScreen Body/Diff (“Jaeger”, German). Functional status was
accessed by six-minute walk distance (6MWD) test and Borg dyspnea scale. The
St. George’s Respiratory Questionnaire (SGRQ) data were determined before and
after treatment period.
Results: Significant increase in all of the SGRQ domains in pts of 1st gr (p<0,01)
was observed. Essential increase of the 6MWD test result has been established
(on 25,15±5,5 meters) in the 1st gr. Perceived dyspnea severity and leg fatigue
severity were reduced in 1st gr (p<0.05). Reduction of bronchial obstruction was
less considerable and was comparable in both groups (p1=0,04 & p2=0,038). We
didn’t received significant increases in the respiratory muscle strength (p>0.05).
Conclusion: The study demonstrated greater efficacy of long-term complex
therapy with fenspiride and fenoterol/ipratropium bromide compared with
fenoterol/ipratropium bromide alone in patients with COPD. This combination
regimen can be recommended for the reduction of inflammation and prevention of
disease progression in COPD patients.

P261
What are the factors related to misdiagnosis of COPD?
Jean Bourbeau1, Denis O’Donnell2 , Francois Maltais3, Darcy Marciniuk4,
Andrea Benedetti1, Shawn Aaron5, Ken Chapman6, Robert Cowie8,
Mark Fitzgerald7, Paul Hernandez10, Don Sin10, Wan Tan10, for CanCOLD
Study Group. 1Medicine, McGill University, Montreal, QC, Canada;
DonD.Sin2Medicine, Queens University, Kingston, ON, Canada; 3Medicine,
Universite Laval, Quebec, QC, Canada; 4Medicine, University of Saskatchewan,
Saskatoon, SK, Canada; 5Medicine, Ottawa University, Ottawa, ON, Canada;
6Medicine, University of Toronto, Toronto, ON, Canada; 7Medicine, University of
Calgary, Calgary, AB, Canada; 8Medicine, University of Toronto, Toronto, ON,
Canada; 9Medicine, Dalhousie University, Halifax, NS, Canada; 10Medicine,
University of British Columbia, Vancouver, BC, Canada

Background: The factors for COPD misdiagnosed by physicians are not known.
Objective: To determine the factors associated with COPD misdiagnosed.
Methods: This research was part of the Canadian Cohort Obstructive Lung Dis-
ease (CanCOLD). Subjects were recruited (population-based sampling) from 9
cities. Physician-diagnosed COPD was based on patient self-reported. COPD was
confirmed by spirometry, i.e., post-BD FEV1/FVC <0.70.
Results: This analysis included 2132 subjects from 5 cities. Of 163 with physician-
diagnosed COPD, 79 were confirmed to have COPD by spirometry while 84 didn’t
have COPD, 333 had COPD confirmed by spirometry but were undiagnosed, 910
were at risk (ever smoker) and 726 were healthy (never smoker). Among those
with physician-diagnosed COPD as compared to undiagnosed COPD, diagnosed
subjects were more likely to be current smokers (36% vs 20%, p<0.0001), to have
chronic bronchitis (32% vs 12%, p<0.0001), wheezing (64% vs 38%, p<0.0001),

dyspnea ≥3/5 MRC (22% vs 9%, p<0.0001), diagnosis of asthma (47% vs
23%, p<0.0001), and lower health status. Similar characteristics were present
for physician-diagnosed COPD whether or not the diagnosis was confirmed by
spirometry. Predictors of physician-diagnosed COPD included current smoking
(OR: 1.86, 95% CI: 1.09-3.18), chronic cough (2.04, 1.13-3.69), chronic bronchitis
(2.70, 1.45-5.04), and reduced physical health “SF-12” (0.96, 0.96-0.99).
Conclusions: Misdiagnosis and underdiagnosis of COPD is common. Current
smoking, respiratory symptoms and reduced health seems to trigger physician to
make diagnosis of COPD. The absence of these factors may result in underdiag-
nosis.
Funding: CIHR Rx&D Collaborative Research Program; and the Respiratory
Health Network of the FRSQ.
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Sublinguial allergen extract immunotherapy in a rush pattern to reach the
maintainance faster
Naren Pandey, Saurabh Kole, Surendra Prasad Singh, Swati Gupta Bhattacharya,
Suman Kumar, S. Bibhore. Allergy & Asthma, M.P.Birla Medical Research
Centre, Kolkata, West Bengal, India Intensive Care Unit, Belle Vue Clinic,
Kolkata, West Bengal, India Medicine, Hope Super Specialty Hospital, Purnia,
Bihar, India BOTANY, Bose Institute, Kol, West Bengal, India E.N.T & Allergy,
E.N.T. & Allergy Centre, Panchkulla, Chandigarh, India

Introduction: Slit (sub lingual immunotherapy Rush immunotherapy was tried
on some patients to evolve some faster and affordable immunotherapy modality
to make the patient achieve the maintenance pleatu within a very short time.
Conventional method of immunotherapy is administered with long durations; rush
immunotherapy is super fast methodology in attaining the maintenance/boosting
module, which requires hospitalization and other precautionary methods, and mul-
tiple allergen vaccines to be administered within short span of time. But in this
method, it was found that within 15-20 days the relief of the immunotherapy was
reached.
Material & method: 186 patients out of which 48 with urticaria allergy and 138
with allergic Rhinitis & Bronchial Asthma were selected. The therapy consists of
administration of four vials of allergen extracts, 1st vial: 1:25,00, 2nd vial 1:2,50,
3rd vial 1:25, and 4th vial 1:10 dil. The 1st & the 2nd concs were administered
in daily 6 hourly schedules in a graphically rising manner. The patients had been
given pre-medication. Blood examination and IgG & IgE level estimation were
done before & after 8 weeks.
Results: Some of the patients showed local skin reactions which subsided without
drugs and no systemic reaction was noted. There was substantial decrease in IgE
& increased IgG level, significant & marked satisfactory relief was observed in
the patients symptomatology, thus the procedure was graded as a very fast &
affordable & SAFE immunotherapy.

P263
Adherence to sublingual immunotherapy in patients allergic to mites
Bashir Omarjee, Bernard Tanguy, Ziad Rida. Consultation des Maladies
Respiratoires et Allergiques, CHR Félix Guyon, Saint Denis, Réunion Island,
Reunion

Background: Adherence is essential for effective treatment. Specific allergen
immunotherapy (SIT) should be continued until the patient has had substantially
reduced symptom free for 3 or 5 years. Sublingual immunotherapy (SLIT) is
referred to improve adherence to SIT. The aim of this study was to identify factors
that may influence adherence to SLIT.
Methods: We evaluated 610 patients (15-45 years), 54.4% male, monosensitised
to house dust mites with moderate persistent rhinitis and mild persistent asthma,
submitted to SLIT in the last 5 years. We analysed factors related to non adherence
to SLIT.
Results: 81 patients (13%) suspended SLIT based on different motives:
For 28 patients (35%), main reason for discontinuation of SLIT is inability to take
medication according to schedule. 21 patients (26%) withdrew in the first 4 months
because of local side effects. 14 patients (17%) due to symptoms resolution: they
began to show a 30% improvement of their symptoms compared to the basal score,
already 6 months after the start of the the therapy. 10 patients (12%) “get bored”
after 6 months of maintenance treatment. 5 patients (6%) stopped because they
went to holidays or working habits, 3 patients (4%) due to respiratory recurrent
infections. After quitting SLIT, 14 patients (17%) preferred subcutaneous specific
immunotherapy.
Conclusions: The main cause of SLIT cessation was desertion, suggesting a need
of a greater number of clinical appointments, at least during the first six months
of treatment. Candidates to SLIT should be well selected to improve adherence to
treatment. The ineffectiveness of SLIT could not be explained by non-adherence.
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Maintenance schedule of subcutaneous allergoid immunotherapy more
efficacious than pre-seasonal
Ewa Swiebocka1, Grzegorz Siergiejko1 , Piotr Rapiejko2, Zenon Siergiejko3.
1Pediatrics, Gastroenterology and Allergology Department, University Children
Hospital, Bialystok, Poland; 2ORL Department, Military Institute of Medicine,
Warszawa, Poland; 3Respiratory System Diagnostics and Bronchoscopy
Department, Medical University, Bialystok, Poland

Pre-seasonal (PS) and maintenance (M) schedules of specific subcutaneous im-
munotherapy (SCIT) with allergoids are used to treat patients suffering from
seasonal allergic rhinitis. Which of them is more profitable? The aim of the study
was to compare an efficacy of two schedules of SCIT, PS vs. M.
Fifty seven patients included into the study randomly divided into two groups: PS
group (n=28) and M group (n=29). Allergovit® 006 – grass pollen (Allergopharma,
Germany) was chosen to treat of them. SCIT lasted 3 years. Every year since 1st
May-31st August diary cards were fulfilled. Intensity of symptoms (sneezing, nose
itching, rhinorrhea, nasal obstruction, eyes itching, lacrymation, eyes reddening,
cough and shortness of breath) and concomitant drug consumption were evaluated.
Serum total and sIgE were evaluated before and after stopping SCIT. Intensity of
a pollination was evaluated every year.
Each individual from PS group was injected 30 times and obtained cumulative
dose of 86862 SBU, whereas the one from M group - 41injections and 172892
SBU. In 2006 the highest concentration of grass pollen in the air was 197/m3,
in 2007 much higher – 475/m3, and in 2008 – 247/m3. The highest intensity of
the symptoms in both group were registered in the first season of SCIT (2006).
No significant differences between PS and M were found. The intensity of the
symptoms decreased in successive years of SCIT, and in M group was more
evident. After SCIT the concentration of tIgE and sIgE decreased significantly.
Conclusion: Both schedules, PS and M of SCIT with allergoid vaccine are effective
in pollinosis patients, but M is more profitable.

P265
Pollen asthma treatment: Comparative efficacy study
Iryna Sygaieva. State Center for Preventive and Clinic Medicine, Kyiv, Ukraine

Background: Airborne pollen has always been one of the most common triggers
of asthma, so there is vital need in efficient specific hyposensibilisation.
Aims and objectives: Principal aim was to check efficacy of different combinations
of inhaled corticosteroid/long-acting β2-agonist upheld by specific immunotherapy
and/or montelukast.
Methods: In open-label, randomized, parallel group, one-year panel study were
involved 468 patients with pollen asthma (moderate-to-severe airflow limita-
tions, bronchitis symptoms, and a history of exacerbations). All participants had
completed allergy examination (prick skin test), immunologic, and functional as-
sessment corroborating their asthma status. Participants were randomized in three
equal groups, 156 patients each. First group got specific immunotherapy, second
- montelukast (Singulair), and third – both treatments. Entire population received
budesonide/formoterol (Symbicort Turbuhaler) as well.
Results: After 52-week treatment first group exhibited strong remission in 68%
patients assigned, second group – in 61% patients, and third group – in 79%
patients. These changes were statistically independent of patient’s age, sex, and
smoking status (P<0.01).
Conclusions: Budesonide/formoterol in conjunction with allergen-specific im-
munotherapy and montelukast proved to be the most successful combination for
curing pollen asthma.

P266
Omalizumab in asthmatics with IgE levels > 700 IU/ml
Diego Maselli, Joseph Diaz, Jay Peters. Pulmonary Diseases & Critical Care,
University of Texas Health Science Center, San Antonio, TX, United States

Introduction: Omalizumab, a monoclonal antibody against IgE, has been effec-
tively used to control symptoms and reduce steroid requirements in asthmatics
with serum IgE levels between 30-700 IU/ml and positive testing for perennial
allergens. Its use when IgE levels are > 700 IU/ml is unclear.
Aim: To evaluate the response of asthmatics treated with omalizumab with IgE
levels > 700 IU/ml.
Methods: A retrospective, case-controlled study was performed in an allergy
referral clinic. Consecutive asthmatics treated with omalizumab ≥ 6 months with
elevated IgE levels were identified, and demographic variables recorded. Sys-
temic corticosteroid requirements, emergency room visits, hospitalizations, FEV1,
Asthma Control Test (ACT) scores, medications and allergen responses were
recorded for a period of 6 months pre and post treatment.
Results: Twenty-six patients with an IgE >700 IU/ml (Group 1) and 26 with an
IgE of 30 to 700 IU/ml (Group 2) were identified. The mean IgE level was 2371
IU/ml (786-10979) vs. 221 IU/ml (30-578) respectively (p<0.001). Age, gender,
and weight were similar in both groups. Both, Group 1 and Group 2, had an
improvement in asthma control based on the mean ACT pre and post treatment
(15.6 vs. 18.9 [p=0.016] and 15.4 vs. 19 [p=0.006]) respectively. There was also
a significant reduction in the frequency of systemic corticosteroid use during the
6 months pre and post treatment (2.58 vs. 0.96 and 2.62 vs. 1.23/steroid bursts)
respectively (p<0.001).

Conclusions: Omalizumab was effective in controlling asthma symptoms and
reducing the need for systemic corticosteroids in patients with IgE levels > 700
IU/ml and produced clinical improvement similar to patients with IgE levels
between 30-700 IU/ml.

P267
Effects of add-on omalizumab therapy on airway wall thickening in severe
persistent asthma
Makoto Hoshino. Department of Respiratory Medicine, Atami Hospital,
International University of Health and Welfare, Atami, Japan

Background: Omalizumab has an important role in inhibiting the allergic inflam-
mation, and it could possibly contribute to decreased airway remodeling in patients
with asthma.
Aims and objectives: The aim of the study is to assess the effects of omalizumab
on airway wall thickening using computed tomography (CT).
Methods: Twenty-eight patients with severe asthma were randomized to treat with
conventional therapy with (n = 13) or without omalizumab (n = 15) for 16 weeks.
Airway dimensions were assessed by CT, and wall area corrected for body surface
area (WA/BSA), percentage wall area (WA%), wall thickness (T)/

√
BSA at the

right apical segmental bronchus were measured before and after treatment. The
percentage of eosinophils in induced sputum, pulmonary function, and Asthma
Quality of Life Questionnaire (AQLQ) were also measured.
Results: Treatment with omalizumab significantly decreased WA/BSA, WA%
and T/

√
BSA (p<0.01, each) whereas conventional therapy had no change. In

the omalizumab group, there were significant decrease in the sputum eosinophils
(p<0.01), and improved forced expiratory volume in 1s (FEV1), morning expira-
tory peak flow and the AQLQ score. The changes in FEV1% predicted and sputum
eosinophils were significantly correlated with changes in WA% (r=0.88, p<0.001,
and r=072, p<0.01, respectively).
Conclusions: These findings suggest that omalizumab reduced wall thickness and
airway inflammation.

P268
Decreasing dose protocol for omalizumab treatment in oral corticosteroid
allergic asthma patients
Christian Domingo, Xavier Pomares, Jordi Casabon, Adela García,
Carmen Veigas, Concepción Montón. Servei de Pneumologia, Corporació Parc
Tauli-Universitat Autònoma de Barcelona (UAB), Sabadell, Barcelona
(Catalonia), Spain

Purpose: To evaluate the viability of a protocol for the progressive decrease of
omalizumab dose in allergic GINA step V asthma patients.
Methods: To enter the protocol, the patients had to be receiving treatment with
omalizumab for a minimum of one year; oral corticosteroid dose had to have
reached its lowest level and spirometry had to be ≥ than at entry. Intervention: a)
The omalizumab dose was reduced by half; b) If patients were clinically stable
after 6 months, the dose was reduced by half again; c) If needed, oral corticos-
teroid boosters were administered; d) When repeated boosters were needed and/or
spirometry worsened, omalizumab dose was increased to the previous figure until
the patient stabilized.
Results: The protocol started in July 2006 until December 2010. Forty-five adult
patients (31 female) were included; three females were lost during follow-up. The
omalizumab dose was decreased in 12 patients (26.6%); it was stopped in three
and has not been re-introduced after 4, 12 and 21 months. These patients had been
treated for 45, 34 and 18 months respectively. Of the nine remaining patients, in six
the dose was reduced and did not need to be re-increased; in three the omalizumab
dose had to be increased to the initial dose at months 10, 15 and 32.
Conclusion: 1) A progressive decrease in the dose of omalizumab was feasible
and safe in 26% of the patients. 2) A treatment-free window period is possible,
and in one patient lasted up to 21 months.

P269
The APEX study: Retrospective review of oral corticosteroid use in
omalizumab-treated severe allergic asthma patients in UK clinical practice
Neil Barnes1, on behalf of the APEX Study Investigators, Amr Radwan2.
1Respiratory Medicine, London Chest Hospital, London, United Kingdom;
2Clinical Development & Medical Affairs, Novartis Pharmaceuticals UK Limited,
Frimley/Camberley, Surrey, United Kingdom

Treatments that reduce oral corticosteroid (OCS) use can help reduce the burden of
asthma. We retrospectively reviewed OCS-sparing in 136 omalizumab recipients
(age ≥12 years) with severe persistent allergic asthma. The primary endpoint was
the difference in OCS quantity given during 12 months pre- and post-omalizumab
initiation. Secondary endpoints included changes in lung function, asthma exacer-
bations and healthcare resource utilization and OCS use in patients on continuous
OCS at baseline. Mean (±SD) total quantity of OCS prescribed per year decreased
by 34% (p<0.001) between the 12 months pre- (5.5±4.21 g) and post-omalizumab
initiation (3.6±3.73 g). During 12 months post-omalizumab initiation 87 patients
(64%) stopped/reduced OCS use and 66 (49%) completely stopped. Mean per-
cent predicted FEV1 increased from 66.0±17.63% at baseline to 75.2±21.79%
at Week 16 of omalizumab therapy (p=0.001). The number of asthma exacerba-
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tions decreased from 3.7±2.69 during 12 months pre-omalizumab to 1.7±1.93
during 12 months post-initiation (-53%; p<0.001). Between the 12 months pre-
and post-omalizumab initiation there were reductions in accident/emergency visits
(from 1.52±2.19 to 0.46±1.42; -70%) and hospitalizations (from 1.30±1.73 to
0.51±1.10; -61%) (both p<0.001). In 90 patients on continuous OCS at baseline,
total quantity of OCS per year decreased from 6.8±4.34 g to 4.4±3.78 g (-36%;
p<0.001). In conclusion: in routine UK clinical practice, omalizumab was asso-
ciated with lower OCS use, improved lung function, and reduced exacerbation
frequency and use of healthcare resources, versus the year pre-initiation.

P270
OPURIT: Omalizumab-protected ultra rush specific immunotherapy in
severe asthmatic patients with house dust mite allergy
Thomas Harr, Peter Schmid-Grendelmeier. Allergy Unit, Dept. of Dermatology,
University Hospital, Zuerich, Switzerland

Severe uncontrolled asthma is a contraindication against allergen-specific im-
munotherapy due to increased risks of side effects and asthma exacerbations.
Omalizumab (Xolair®) has been shown to be an effective treatment for patients
suffering from severe allergic asthma and to increased safety of allergen Speci-
ficImmunoTherapy SIT. We describe 3 patients (males, 28, 31 and 42years) with
severe asthma GINA III-IV and total serum IgE ranging from 181 to 680 IU/ml
undergoing a combination of Omalizumab and house dust mite-SIT. House dust
mite (HDM) allergy was confirmed by clinical history, positive skin prick tests,
elevated specific serum IgE and positive conjunctival challenge tests.
In all 3 patients Omalizumab was initiated according to manufacturer’s recommen-
dation. After 3 months in all patients asthma improved requiring less inhaled drugs
and an improved quality of life. The felt effect of HDM exposure was also reduced
but still somehow present. Thus we added an allergen-specific immunotherapy
with HDM as the asthma situation was stable now. We opted for an ultra-rush
induction regimen with a total of 6 injections over 4 hours and a cumulative dose
of 100’000 SQU. Patients were closely monitored. All patients tolerated the ultra
rush induction very well. The maintenance regimen of the HDM extract was then
injected on a monthly base. Also Omalizumab was continued on the initial dose.
Omalizumab may enable induction of allergen-specific immunotherapy with HDM
in severe asthma patients otherwise not accessible to this approach. The long term
effect of this combined treatment will have to be further evaluated to judge clinical
and pharmacoeconomical aspects.

P271
Biological monitoring of cellular effects of omalizumab with basophil
degranulation test (BAT) in severe asthma
Anna Stanziola, Francesco Perna, Diana Radicella, Carolina Vitale,
Emanuela Carpentieri, Christian Russo, Matteo Sofia. Department of Lung
Diseases, University Federico II Naples, Italy

The use of anti-IgE antibodies (Omalizumab) for the treatment of severe asthma
is the first approach with biological drugs in this setting. IgE bound to receptor
on responsive cells induce both mast cell and basophil degranulation with release
of new mediators responsible of clinical features. There aren’t objective tests to
dimonstrate the biological effects to this treatment. We evaluated basophil degranu-
lation during treatment with Omalizumab using a basophil degranulation test based
on a one-step method of basophil staining after exposure to a specific allergen with
flow citometry that shows basophilic reactivity in vitro and their degranulation after
contact with specific allergens. This method is based on recognition of peripheric
blood cells positive to marking with monoclonal antibody CD123 that together
with citophluorimetric caratheristic by Forward and Side Scatter and the contem-
porary negativity of expression of superficial antigen HLA-DR,identify basophil
granocyte subset. In these cells after specific stimulation in vitro, is possible to
identify IgE degranulation for the expression on the citoplasmatic surface of the
antigen with monoclonal antibody CD63.
Seven patients were examined with the test baseline and after 12 and 24 months
of OMA treatment. After 24 months of treatment degranulated basophil cells were
0.7% in comparison 53.9%at 12 months and 53.5% at baseline and this decrease
was associated both to clinical improvements and reduction in oral corticosteroid
daily dosage.Basophil degranulation test may be an appropriate method to evaluate
Omalizumab biologic therapy in severe asthma where response and treatment
duration are important aims.

P272
The APEX study: A retrospective review of responses of severe allergic
asthma patients to omalizumab on continuous or non-continuous oral
corticosteroids in UK clinical practice
Robert Niven1, on behalf of the APEX Study Investigators, Amr Radwan2.
1North West Lung Centre, Wythenshawe Hospital, Manchester, United Kingdom;
2Clinical Development & Medical Affairs, Novartis Pharmaceuticals UK Limited,
Frimley/Camberley, Surrey, United Kingdom

Omalizumab is an effective add-on option for patients with severe allergic asthma
(who remain uncontrolled despite inhaled corticosteroid therapy), many of whom
are receiving oral corticosteroids (OCS). We retrospectively reviewed records from
12 months pre- and post-omalizumab initiation in patients (age ≥12 years) with

Patients receiving Patients not receiving
continuous OCS at continuous OCS at

baseline (n=90) baseline (n=46)

OCS use over 1 year pre-omalizumab, g 6.8±4.34 3.0±2.44
OCS reduction† (%) 36 26
Patients reducing/stopping OCS‡, n (%) 59 (65.6) 28 (60.9)
Responders#, n (%) 71 (78.9) 41 (89.1)
Change in exacerbations† (%) -54.6*** -49.3***
Change in hospitalizations† (%) -60.6*** -61.9***
Change in A&E visits† (%) -68.1*** -73.6***
Change in % predicted FEV1 at week 16†, (%) +8.7±15.08** +14.7±26.15

Values are mean ± SD unless otherwise stated. *p<0.05, **p<0.01, ***p<0.001 vs pre-
omalizumab; †year pre- vs year post-omalizumab initiation; ‡during year post-omalizumab initi-
ation; #significant improvement on physician’s assessment at 16 weeks.

severe persistent allergic asthma who were or were not receiving continuous OCS.
Percentages of patients reducing/stopping OCS use, changes in exacerbation rates,
hospitalization and accident/emergency visit rates, overall responder rates and
FEV1 all improved post-omalizumab (table).
Responses were similar when comparing those who were and those who were
not on continuous OCS at baseline. In conclusion, the benefits of omalizumab in
patients not receiving continuous OCS at baseline were at least as great as those
in patients receiving continuous OCS at baseline.

P273
Real-life effectiveness of omalizumab in patients with severe persistent
allergic (IgE-mediated) asthma: Pooled data from 3 UK centres
Mark Britton1, Timothy Howes2, Alison Boland3, Dinesh Saralaya3,
Deborah Hepburn1, Monica Nordstrom1, Kate Welham2, Karen Regan3,
Ismail Kasujee4. 1Respiratory Medicine, St Peter’s Hospital, Chertsey, Surrey,
United Kingdom; 2Respiratory Medicine, Colchester Hospital University NHS
Foundation Trust, Colchester, United Kingdom; 3Respiratory Medicine, Bradford
Teaching Hospitals NHS Trust, Bradford, United Kingdom; 4Respiratory
Medicine, Novartis Pharmaceuticals UK Limited, Frimley/Camberley, Surrey,
United Kingdom

Omalizumab is approved as add-on therapy for patients (age ≥6 years; European
Union) with uncontrolled severe persistent allergic (IgE-mediated) asthma. Few
studies have reported on omalizumab’s effectiveness on real-life outcomes in UK
clinical settings.
We report clinical outcomes in severe allergic asthma patients receiving oma-
lizumab (150–600 mg q4wk or q2wk) at 3 UK centres (St Peter’s Hospital,
Chertsey; Bradford Royal Infirmary; Colchester Hospital). Data were compared
for 2-years pre-omalizumab and for the most recent assessment following omal-
izumab initiation.
Patients (n=52; age 18–74 years) received omalizumab for an average of 982
days (range: 112–3839). 86.4% patients responded to treatment at 16 weeks.
Following omalizumab, hospital admissions/bed days, A&E and GP visits de-
creased compared with pre-omalizumab (Table). Oral corticosteroid (OCS) use
was also reduced post-omalizumab; mean maintenance dose of OCS pre- and post-
omalizumab was 12.6 and 5.7 mg/day (n=43). Overall, mean [SD] improvement in
AQLQ score was +1.39 [1.80]. Asthma control also improved post-omalizumab,
as shown by an overall increase in mean [SD] ACT of +7.29 [4.64]. Patients
not receiving OCS at baseline (n=14) achieved higher mean [SD] AQLQ scores
compared with those on OCS at baseline (n=29); 2.29 [1.23] vs 1.36 [1.77].

Hospital admissions Hospital bed days A&E visits GP visits

Pre-omalizumab (n=52) 165* 259† 164‡ 474$

Post-omalizumab (n=52) 12* 12† 27‡ 115$

*n=43; †n=28; ‡n=51; $n=42.

Results from this pooled analysis demonstrate the real-life effectiveness of omal-
izumab in a clinical setting, further supporting the efficacy of omalizumab shown
in clinical trials.

P274
ROMA (registry omalizumab in Malaga): Study of 84 patients
Monica Martin-Rebollo1, Alicia Padilla Galo2, Miranda-Paez Alfonso3,
Levy-Naon Alberto1. 1Department of Pneumology, Hospital Clinico
Universitario Virgen de la Victoria, Malaga, Spain; 2Pneumology Unit, Hospital
Costa del Sol, Marbella, Malaga, Spain; 3Allergy Department, Hospital Regional
Universitario Carlos Haya, Malaga, Spain

Purpose: Our objective is to describe the patients profile and the results observed
in the patients treated with omalizumab in the three main hospitals of Malaga.
Methods: Retrospective study of clinical records. All the patients including are
adult with not controlled severe allergic asthma condition. A data base has been
created using software SPSS 15.0.
Results: 84 patients were included (70% women), with an average age of 51
years and FEV1 64.7±18%. The 100% of the patients had some exarcebations
and 20% needed hospitalization in the previous year. 9 patients were steroids-
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dependents. The average time of treatment is of 10.3 months with a mean dose of
306mg/month. When comparing the parameters of control and quality of life (ACT
and MINI-AQLQ) and pulmonary function parameters before the treatment and 16
weeks after treatment, we found statistically significant differences (SSD). Also
found SSD in the reduction of inhaled and oral steroids, number of exarcebations
and hospitalizations.
Conclusions: Omalizumab is able to improve the pulmonary function, the con-
trol of the asthma and health-related quality of life, decreasing the number of
hospitalization and exarcebations, and reducing the use of corticoids (oral and
inhaled).

P275
Long-term treatment with monoclonal antibodies anti-IgE in severe asthma:
Follow-up of ten patients
Marco Brunori, Roberto Pierro, Francesca Serena Pignataro, Giulio Onelli.
Respiratory Pathophysiology and Rehabilitation, Azienda Policlinico Umberto 1
University of Rome “Sapienza”, Rome, Italy

Omalizumab is a monoclonal anti-IgE antibody suggested for the treatment of very
severe asthma. Duration of therapy remains an open question.
We tried to evaluate the long-term response to omalizumab in a population of
patients who extended the treatment beyond the 12 months period suggested by
EMEA, with the aim of contributing to establish the ideal duration of the therapy.
10 patients (8 females, 2 males, mean age:45 yrs), with severe allergic asthma,
uncontrolled despite GINA Step 4 therapy, received optimized asthma therapy
and omalizumab up to 36 months. They underwent complete clinical evaluation,
spirometry tests and Asthma Control Test questionnaire every month.
Patients showed, after 24 months of treatment, persistency of good clinical and
functional response: medium ACT score was 20, with a 19,2% improvement
compared to basal value, FEV1 and MMEF showed an increase of 21% and 26%,
with best values registered after 18 months. No side-effects were reported.
Long-term therapy with omalizumab in our patients was well tolerated with sig-
nificant improvement of both symptoms and function, and absence of side-effects,
suggesting that administration of omalizumab for longer than 12 months could be
beneficial for some responders patients, despite costs.

P276
Omalizumab and voriconazole in allergic broncopulmonary aspergillosis (A
case series)
Anna Stanziola, Emanuela Carpentieri, Carolina Vitale, Manuela Pitassi,
Nunzia Sorrentino, Matteo Sofia. Department of Lung Diseases, University
Federico II Naples, Naples, Italy

Allergic bronchopulmonary aspergillosis (ABPA) in immunocompetent patients
may represent a cause of severe, difficult to control asthma associated with recur-
rent exacerbations and dependence to systemic steroid.We describe of 5 F patients,
age mean 62.6 y (range 50 - 74) with ABPA who were treated with combined anti-
IgE omalizumab and Voriconazole.They have skin prick test positive to different
pollens (Parietaria, grass) and perennial allergens such as mites and Aspergillus
fumigatus, but also high levels of total (732±228 UI/mL) and specific IgE towards
Aspergillus f. (>25 Ku/L) in the absence of invasive aspergillosis. Their treatment
consisted of ICS and LABA daily and orally steroids during exacerbations (about
6-7/y).
All of the patients have CT- rhinosinusitis and 1of 5 pts has radiological signs
of bronchiectasis. The PFR showed obstructive ventilatory pattern with FEV1%
th = 66±6; FVC% th = 77±11 and ACT score was 17.Voriconazole 200mg bid
was admistrated for two months before treatment with biological therapy with
Omalizumab even if the serum levels of galactomannan were negative. 3 months
later treatment with voriconazole, the specific Aspergillus f. IgE levels returned
normal.
After 1 year of treatment with Omalizumab, the exacerbations rate (8 vs 3) and the
ACT score were reduced (21 vs 17); FEV1% th 75 improved and total IgE levels
were lower (363±173 UI/mL). Second year of treatment: the specific aspergillus
IgE levels returned to be high but no exacerbation was registred and ACT remained
stable.In APBA patients with severe allergic asthma the combined therapy with
omalizumab and voriconazole in burst might offer a longer and safer approach in
this setting.

P277
Eligibility for treatment with omalizumab in Italy and Germany
Roland Buhl1, Giorgio Walter Canonica2, Andrea Gili Marco3,
Christoph Ruland3. 1Pulmonary Department, University Hospital, Johannes
Gutenberg-University, Mainz, Germany; 2Allergy and Respiratory Diseases,
DIMI, University of Genoa, Genoa, Italy; 3Market Research, Novartis Pharma
AG, Basel, Switzerland

Omalizumab is an add-on therapy for patients with uncontrolled severe allergic
asthma. In Europe, patients must fulfil a number of additional criteria to become
eligible for omalizumab therapy, creating a challenge for epidemiology studies to
quantify the potential patient pool. Thus, and in the absence of robust data, the
number of omalizumab-eligible patients has remained unclear.
To assess eligible patient numbers, the team employed an innovative chart-audit

design approach to measure epidemiology variables based on patient-level data.
770 patient charts were reviewed in designated towns in Germany/Italy, in collabo-
ration with >200 primary care physicians (PCPs) and respiratory specialists (RS).
This study sample represents >50% and >70% of local RS in these designated
towns of Germany and Italy, respectively.
Of patient charts evaluated, 4 patients were currently receiving omalizumab. A
further 31 patients (12 PCP; 19 RS) were evaluated as omalizumab-eligible (i.e.
fulfilled all product label criteria) but were not receiving the drug. Extrapolating
to a national level, this yields >6500 eligible patients in Germany, >3200 in Italy.
Furthermore, this study sample revealed a significant number of PCPs treating
uncontrolled severe asthma patients without referral to RS; these patients are not
consistently evaluated for FEV1, aeroallergen sensitivity as well as a qualitative
understanding of severe exacerbations, and day and night-time symptoms.
This study suggests that significant numbers of omalizumab-naïve severe allergic
asthma patients in Germany/Italy are eligible for omalizumab therapy; if treated,
these patients may benefit from reduction in asthma exacerbations and improved
asthma control and quality of life.

P278
Cytokine production profile of T-lymphocytes and frequence of regulatory
T-cells in patients with allergic asthma receiving anti-IgE therapy
Ina Haasler1, Johannes Weber1, Iris Bellinghausen2, Stephanie Korn1,
Joachim Saloga2, Roland Buhl1, Christian Taube1. 1Pulmonary, III. Medical
Center Mainz University Hospital, Mainz, Germany; 2Dept. of Dermatology,
Mainz University Hospital, Mainz, Germany

Omalizumab is a recombinant anti-IgE antibody with proven efficacy in severe al-
lergic asthma. Little is known about immunological changes affected by decreasing
free IgE during omalizumab therapy. In the present study T-lymphocyte cytokine
profiles and frequency of regulatory T-cells before and during omalizumab therapy
in patients with severe allergic asthma were examined.
Twenty patients with severe allergic asthma (14 female) who met the criteria for
omalizumab therapy were enrolled. Before and after 16 weeks of therapy periph-
eral blood mononuclear cells were isolated and activated with anti-CD3/anti-CD28
antibodies. Cells were processed for intracellular cytokine staining and frequency
of CD3+ CD4+ interleukin (IL) 4, 5, 10, 17, interferon γ (IFN-γ) positive cells
was assessed. The frequency of CD4+ CD25+FOX-P3+CD127- regulatory T-cells
was assessed.
Anti-IgE treatment did not lead to a significant change of intracellular IL 4, 5,
10 and IFN-γ in CD3+ CD4+ T-lymphocytes (mean at baseline: IL-4 5,9±3,8%;
IL-5 1,1±1,1%; IL-10 4,5±3,2%; IL-17 2,0±2,0%; IFN-γ 9,2±5,6%, intraindi-
vidual difference in week +16: IL-4 1,3±3,8% p=0,164; IL-5 0,2±1,2% p=0,474;
IL-10 0,3±5,0% p=0,774; IL-17 -1,4±6,4% p=0,376; IFN-γ 2,0±4,5% p=0,056).
Additionally, there was no significant change in frequency of regulatory T-cells
(mean at baseline: Treg 11,4±5,7%, intraindividual difference in week +16 Treg
0,4±5,5% p=0,730).
In this study there was no significant difference of the tested intracellular cytokines
before and after anti-IgE therapy. Frequency of regulatory T-cells did not change
significantly 16 weeks after initiation of anti-IgE therapy.

52. Physical activity, methodology and impact

P279
Seasonal variability in physical activity in healthy subjects and patients with
early COPD
Miek Hornikx1,2 , Hans Van Remoortel1,2 , Kristien De Bent3, Erica Balligand3,
Chris Burtin1,2, Daniel Langer1,2, Rik Gosselink1,2, Marc Decramer2,
Wim Janssens2, Thierry Troosters1,2. 1Respiratory Sciences, Katholieke
Universiteit Leuven, Leuven, Belgium; 2Respiratory Division and Pulmonary
Rehabilitation, University Hospital (Katholieke Universiteit Leuven), Leuven,
Belgium; 3Clinical Trial Unit, University Hospital (Katholieke Universiteit
Leuven), Leuven, Belgium

Background: Physical activity (PA) is an important parameter related to mor-
bidity in both patients with COPD and in healthy subjects. Little is known on
the variability in PA measurements. We aimed at computing the intra-individual
variability of PA assessments within one week and when measured 6 months apart
in stable subjects.
Methods: 78 Subjects (Age 63±7 years; 6MWD 92±9% pred), including 45
healthy persons and 33 patients with COPD (23 GOLD I;10 GOLD II), were
instructed to wear the SenseWear Armband during 7 consecutive days, six months
apart, to measure PA. The difference in the average amount of steps (PAsteps) and
the time spent in moderate PA (> 3 METS) (PAmod) were chosen as primary
outcomes. The coefficiënt of variation (CV) was calculated for these 7 days.
Outcomes are linked to the season of assessment.
Results: The CV for the number of steps was 33±14% and accounted 59±28%
for PAmod. Table 1 provides an overview of physical activity at follow-up for the
four seasons.

25s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



SUNDAY, SEPTEMBER 25TH 2011

Table 1. Seasonal follow-up of PA

Outcome First season First assessment Second assessment Percentage difference (%)

Steps (average Winter 8212±2912£ 9160±3198 5±5
amount) Spring 10253±3950† 10681±4032 2±1

Summer 10368±4239† 7018±2952 –19±18
Autumn 7735±3421£ 9490±4359 10±12*

PAmod (minutes) Winter 83±52£ 125±97 20±30*
Spring 111±53£† 107±55 –2±2

Summer 117±58† 73±50 –23±7*
Autumn 89±62£† 113±82 12±14*

Mean ± std. Similar symbols (£;†) indicate no significant difference. *p<0.05.

Conclusion: Our analysis indicate that, within one visit, the variability in PA is
large. Average PA is reduced during autumn and winter time. Trials using PA as
an outcome should take these seasonal fluctuations into account.

P280
Profile of physical activity in daily life in apparently healthy smokers and its
correlate factors
Karina Furlanetto1, Leandro Cruz Mantoani1, Demétria Kovelis1,
Juliana Zabatiero1, Mahara Proença1,2, Jully Anne Felici1, Fábio Pitta1.
1Laboratório de Pesquisa em Fisioterapia Pulmonar (LFIP), Universidade
Estadual de Londrina (UEL), Londrina, Brazil; 2Programa de Mestrado em
Fisioterapia - Faculdade de Ciências e Tecnologia, Universidade Estadual
Paulista Júlio de Mesquita Filho (UNESP), Presidente Prudente, Brazil

Objectives: To evaluate the characteristics of physical activity in daily life (PADL)
in Brazilian smokers; and to study the factors which correlate with PADL in this
population.
Methods: Eighty-three smokers with normal lung function (GS; 34 male, 48±11
years, BMI 26±5 kg.m-2) and 29 nonsmokers (GNS; 10 male, 45±11 years,
BMI 27±5 kg.m-2) were included. Subjects were submitted to assessment of lung
function, smoking habits, functional exercise capacity, health related quality of
life (HRQL), anxiety and depression, as well as PADL using a step counter. The
groups were divided in active or inactive subgroups according to the number of
steps/day (< or > 10000 steps/day).
Results: Average steps/day was 8645±4204 in GS and 9480±3550 in GNS
(p>0.05). In GS, there was significant difference between active and inactive
subgroups in steps/day, distance walked and%pred of the 6-minute walk test
(6MWT) (13209±2939 steps/day; 569±70 m; 84±8%pred versus 5985±2529
steps/day; 514±53 m; 78±8%pred, respectively; p=0.02 for all). Active smokers
showed no difference in comparison to active nonsmokers concerning steps/day,
lung function and HRQL (p>0.05 for all), despite a significant difference in the
6MWT (p<0.05). PADL level in GS correlated modestly with the 6MWT both in
meters and%pred (r=0.34 and 0.31; p<0.002 for both). A linear regression model
showed that 6MWT explained 10% of GS steps/day variation (adjusted R2=0.104).
Conclusions: In general, smokers walk as much as nonsmokers in daily life,
especially when comparing the physically active subjects from both groups. Active
smokers showed PADL, lung function and HRQL similar to active nonsmokers,
although with reduced exercise capacity.

P281
Physical activity and its relation with exercise capacity in patients with early
COPD
Hans Van Remoortel1,2, Miek Hornikx1,2 , Kristien De Bent3, Erica Balligand3,
Chris Burtin1,2 , Daniel Langer1,2, Rik Gosselink1,2, Marc Decramer2,
Wim Janssens2, Thierry Troosters1,2. 1Respiratory Sciences, KU Leuven, Leuven,
Belgium; 2Respiratory Division and Pulmonary Rehabilitation, University
Hospital KU Leuven, Leuven, Belgium; 3Clinical Trial Unit, University Hospital
KU Leuven, Leuven, Belgium

Background: Physical activity (PA) and exercise capacity are reduced in patients
with severe COPD. We aimed to assess PA and its relation with exercise capacity
in mild COPD.
Methods: We assessed PA (SenseWear Armband) for 7 days (reported as the
average number of steps (PAsteps) and the time spent in moderate PA (> 3METs,

Table 1. Group characteristics

COPD (n=49) Smoking (n=74) Non-smokers (n=55)

Age (y) 64±6 60±8* 62±6
Gender (% male) 90 62 47**
Packyears 49±24 34±21 0**
FEV1 (% pred) 86±17 105±14 116±17**
FEV1/FVC (%) 62±7 76±4 78±5†

Season (% winter) 48 39 45
PAsteps (steps/day) 7647±3464 9440±3755 10762±3442†

PAmod (min/day) 83±64 116±66 114±52†

VO2max (% pred) 104±25 118±31 126±31†

6MWT (% pred) 90±10 92±8 103±11‡

Means ± std; *p<0.05 COPD vs smokers; **p<0.05 COPD vs smokers vs non-smokers;
†p<0.05 COPD vs (non-)smokers; ‡p<0.05 non-smokers vs smokers/COPD.

PAmod)) in 123 (ex-)smokers (49 with COPD; 33 GOLD I and 16 GOLD II) and
55 non-smokers. Exercise capacity was determined by VO2max and six minute
walking distance (6MWD).
Results: Group characteristics are given in table1. PA was significantly correlated
(p<0.0001) with 6MWD (r=0.37 and r=0.27 with PAsteps and PAmod, respectively)
and VO2max (r=0.39 and r=0.35 with PAsteps and PAmod, respectively).Stepwise
multiple regression analysis showed that PAsteps is determined by age (R2=0.17),
6MWT (R2=0.09), season of PA assessment (1=summer/spring/autumn, R2=0.02)
and diagnosis of COPD (R2=0.02; total R2=0.30). PAmod is determined by sea-
son (R2=0.12), age (R2=0.05), 6MWD (R2=0.04), gender (R2=0.02) and COPD
(R2=0.02; total R2=0.25).
Conclusion: PA is reduced in patients with mild COPD. Age, season of PA
assessment and 6MWD are predictors of PA.

P282
Differences between active and inactive patients with COPD
Fabiane Monteiro, Nidia Hernandes, Thais Sant’Anna, Carlos Camillo,
Renato Vitorasso, Vanessa Probst, Fabio Pitta. Laboratório de Pesquisa em
Fisioterapia Pulmonar (LFIP), Universidade Estadual de Londrina (UEL),
Londrina, Parana, Brazil

Objectives: To investigate differences between patients with COPD who achieve
or not the minimum physical activity recommended by the American College of
Sports Medicine (ACSM) according to age.
Methods: Physical activity in daily life (DynaPort monitor and SenseWear arm-
band), lung function, exercise capacity, body composition, quality of life, respira-
tory and peripheral muscle force and disease severity indexes (BODE and GOLD)
were evaluated in 70 patients (41 male, 66±9 years, FEV1 38±14%pred, BMI
27±6kg m-2). Groups were divided according to ACSM guideline in: active (>30
minutes/day of moderate physical activity [threshold: 4 MET for 40-64 years; 3.2
MET for 65-79 years and 2 MET for >80 years); and inactive (those who did not
achieve these recommendations).
Results: There was significant difference between the groups in body composition
(weight, BMI, fat mass and%fat-free mass; p<0.05 for all), quality of life (p=0.04),
FEV1%pred (p=0.007), number of steps/day (p=0.0009), time spent walking/day
(p=0.001), total energy expenditure (p=0.04) and GOLD stage (p=0.05). No dif-
ferences were observed concerning exercise capacity, muscle force and BODE
index. Modest but significant correlations were found between time spent daily in
moderate physical activity and age (r=-0.32), BMI (r=-0.28), fat mass (r=-0.32),
steps/day (r=0.56), time spent walking/day (r=0.48), total energy expenditure
(r=0.43), FEV1 (r=0.36) and GOLD (r=-0.33).
Conclusion: Physically inactive patients with COPD have worse pulmonary func-
tion, quality of life and body composition than those who are active. Differences
between active and inactive patients in terms of daily physical activity involve
both time spent walking and energy expenditure.

P283
Respiratory and peripheral muscle strength, functional capacity, dyspnea
and physical activity levels in patients with COPD and heart failure
Meral Bosnak-Guclu1, Sema Savci2, Deniz Inal-Ince3, Hulya Arikan3,
Erol Tülümen4, Melda Saglam3, Naciye Vardar-Yagli3, Nurdan Kokturk5,
Kudret Aytemir4, Lütfi Cöplü6, Lale Tokgözoglu4. 1Department of Physiotherapy
and Rehabilitation, Gazi University, Faculty of Health Sciences, Ankara, Turkey;
2Department of Physiotherapy and Rehabilitation, Dokuz Eylül University, Izmir,
Turkey; 3School of Physiotherapy and Rehabilitation, Hacettepe University,
Faculty of Health Sciences, Izmir, Turkey; 4Department of Cardiology, Hacettepe
University, Faculty of Medicine, Ankara, Turkey; 5Department of Pulmonary
Medicine, Gazi University, Faculty of Medicine, Ankara, Turkey; 6Department of
Pulmonary Medicine, Hacettepe University, Faculty of Medicine, Ankara, Turkey

Aim: To compare lung function, respiratory and peripheral muscle strength, func-
tional capacity, dyspnea and physical activity levels between patients with COPD
and heart failure and find out the best determinant factors of functional capacity.
Methods: Thirty patients in each group; COPD (64.30±6.37 years,
FEV1=52.86±11.92, GOLD II/III=20/10) and heart failure (67.73±9.28 years,
EF=34.68±7.41, NYHA II/III=20/10) were included. Pulmonary function was
evaluated using spirometry, respiratory muscle strength (MIP and MEP) using a
mouth pressure device, quadriceps femoris (QF) muscle strength using a hand held
dynamometer, functional capacity using six-minute walk test (6MWT), dyspnea
using Modified Medical Research Council Dyspnea Scale, energy expenditure
during physical activities using International Physical Activity Questionnaire.
Results: Pulmonary function, QF muscle strength and MMRC scores were signifi-
cantly lower; MIP, 6MWT distance and energy expenditure in activities were higher
in patients with COPD compared to heart failure (p<0.05). In the multiple regres-
sion analysis,%33 of the variance in the 6MWT distance was explained by MIP
(R2=0.17, p=0.039) and QF muscle strength (R2=0.28, p=0.024) in COPD;%75 of
the variance was explained by QF muscle strength (p<0.001) in heart failure.
Conclusion: COPD patients are more active in daily living and have better
functional capacity and respiratory muscle strength with less dyspnea perception.
Pulmonary function and peripheral muscle strength are more impaired in patients
with COPD compared to heart failure. Muscle strength best predict functional
capacity in COPD and heart failure.
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Daily physical activity in patients with COPD living alone or not: Preliminary
results
Nidia A. Hernandes1,2, Thaís Sant’Anna1, Carlos A. Camillo1,3 , Anaísa
C. Verceze1, Victoria C. Escobar1, Vanessa S. Probst1,2 , Fabio Pitta1.
1Laboratory of Research in Respiratory Physiotherapy (LFIP), Physiotherapy,
Universidade Estadual de Londrina (UEL), Londrina, Brazil; 2Centro de
Pesquisa em Ciências da Saúde (CPCS), Centro de Ciências Biológicas e da
Saúde (CCBS), Universidade Norte do Paraná (UNOPAR), Londrina, Brazil;
3Post-Graduate Program in Physiotherapy, Department of Physiotherapy,
UNESP - Univ Estadual Paulista, Presidente Prudente, Brazil

Background: Although patients with chronic obstructive pulmonary disease
(COPD) are known to be physically inactive, we hypothesized that those liv-
ing alone are less inactive in daily life than patients living with family in order to
maintain their functional needs.
Objective: To compare the physical activities in daily life between patients with
COPD either living alone or with their families.
Methods: Physical activities in daily life were evaluated in 10 patients living alone
(4 male, 64 [61-68] years, FEV1 39 [26-62]%pred, BMI 23 [21-30] kg m-2) and 10
paired patients living with their families (4 male, 66 [61-71] years, FEV1 41 [30-
49]%pred, BMI 22 [20-29] kg m-2) using a multiaxial accelerometer (MiniMod,
McRoberts, the Netherlands) during 12 hours/day for two consecutive weekdays.
Other measurements were: spirometry, respiratory and peripheral muscle force
(maximal respiratory pressures [MIP and MEP] and quadriceps one-repetition
maximum test [1RM], respectively) and functional exercise capacity (6-minute
walk test, 6MWT).
Results: The two groups had similar 6MWT, MIP, MEP and quadriceps 1RM.
Time spent walking/day was 71 [37-112] min/day in patients living alone and 49
[19-80] min/day in patients living with their families (p=0.129). Moreover, patients
living with their families tended to spend more time lying/day (143 [112-244] vs.
87 [48-177] min/day, p=0.093).
Conclusion: These preliminary results suggest that patients with COPD living
alone are more active in daily life than patients living with their families, de-
spite presenting similar functional exercise capacity and muscle force. This might
implicate in a different treatment approach in patients living alone or with family.

P285
Activity limitations in patients with chronic obstructive pulmonary disease
Naciye Vardar-Yagli1, Melda Saglam1, Sema Savci2, Hulya Arikan1,
Deniz Inal-Ince1, Ebru Calik1, Tulin Duger1, Meral Bosnak-Guclu3,
Lutfi Coplu4. 1Physiotherapy and Rehabilitation, Hacettepe University, Faculty
of Health Sciences, Ankara, Turkey; 2School of Physiotherapy and Rehabilitation,
Dokuz Eylul University, Izmir, Turkey; 3Physiotherapy and Rehabilitation, Gazi
University, Faculty of Health Sciences, Ankara, Turkey; 4Chest Medicine,
Hacettepe University, Faculty of Medicine, Ankara, Turkey

Aim: Breathlessness causes limitations in activities of daily living (ADL) in COPD
patients. The aims of the study were to determine most prevalent ADL limitations,
and to analyze relationship between changes in occupational performance and
dyspnea, respiratory and peripheral muscle strength, fatigue and quality of life in
COPD.
Materials and methods: Thirty-five COPD patients (FEV1 50.6±23.0%) partic-
ipated. Activity limitations were measured with Canadian Activity Performance
Measure (COPM). Patients identified activity limitations due to respiratory dis-
orders in self care, productivity, and leisure. They rated the most important five
activities as performance and satisfaction score on 1-10 point scale. Quadriceps and
respiratory muscle strength were measured. Dyspnea and fatigue were evaluated
with modified Medical Research Council dyspnea (MMRC) scale and Fatigue
Severity Scale (FSS), respectively. Quality of life was determined with St George
Respiratory Questionnaire (SGRQ).
Results: Seventy seven percent of COPD patients reported difficulty in active
recreation and functional mobility, 74% in community management, 60% in so-
cialization, and 51% in personal care. COPM performance score was significantly
related with quadriceps strength (r=0.34), inspiratory muscle strength (r=0.37),
MMRC (r=-0.52), FSS (r=-0.66), and SGRQ-total scores (r=-0.61, p<0.05). FSS
and SGRQ explained 75% of the variance in COPM performance.
Conclusion: Performance in ADL is related to respiratory and peripheral muscle
strength, dyspnea, fatigue, and quality of life. Fatigue and quality of life are the in-
dependent determinants of occupational performance in COPD. ADL performance
should be included in pulmonary rehabilitation.

P286
Short-term effects of using pedometers to increase daily physical activity in
smokers
Demetria Kovelis, Juliana Zabatiero, Karina Furlanetto, Leandro Mantoani,
Mahara Proença, Fabio Pitta. Laboratório de Pesquisa em Fisioterapia Pulmonar,
Universidade Estadual de Londrina, Londrina, Parana, Brazil

Background: In adults, it is recommended that the minimum of 10000 steps/day
should be performed in order to consider an individual as physically active. The
pedometer, a small device which counts steps, has been used to monitor and/or
motivate physical activity in various populations.

Objectives: To study the short-term effects of a protocol involving the use of
pedometers or an informative booklet in order to increase daily physical ac-
tivity in apparently healthy smokers who reach or do not reach the minimum
recommendation of 10000 steps/day.
Methods: The smokers were randomly divided in two groups: group pedometer
(GP; n=23), which wore a pedometer every day during 1 month aiming to achieve
10000 steps/day; and group booklet (GB; n=17), which received a booklet with
encouragement to walk as much as possible in everyday life. Each group was
subdivided according to their baseline daily physical activity level: physically
active (subjects who achieved 10000 steps/day) and physically inactive (those who
did not achieve this minimum).
Results: Only the physically inactive GP increased significantly its daily physical
activity (pre versus post; 7437±1678 vs 10290±1310 steps/day; p<0.0001), with a
concomitant increase in the 6-minute walking test (6MWD) (540 [501-586] vs 566
[525-604]m; p=0.03). In the GP, D post-pre steps/day correlated significantly with
baseline number of steps/day (r=-0.63; p=0.01), but not with 6MWD, Fagerström
Tolerance Questionnaire for nicotine dependence and smoking habits.
Conclusions: Physically inactive smokers increase their daily physical activity
level by using a simple tool (pedometer), and the improvement is negatively
related to the baseline activity level.

P287
Performance of activities of daily living and inspiratory muscle force in
patients with COPD
Eloisa Regueiro1,2, Renata Basso1,2, Mauricio Jamami1,2, Dirceu Costa1,3,
Valéria Pires Di Lorenzo1,2. 1Postgraduate Programme in Physiotherapy,
Universidade Federal de São Carlos, São Carlos, SP, Brazil; 2Physiotherapy -
Special Unit of Respiratory Physiotherapy, Universidade Federal de São Carlos,
São Carlos, SP, Brazil; 3Physiotherapy - Postgraduate Programme in
Rehabilitation Sciences, Nove de Julho University, São Paulo, SP, Brazil

Background: Patients with COPD often experience a decline in exercise tolerance,
resulting in disability in the performance of activities of daily living (ADL). Inspi-
ratory muscle weakness is commonly observed in these patients and contributes to
dyspnea, fatigue and reduced exercise capacity. However it is unclear if inspiratory
muscle weakness decreases the performance during ADL.
Aim: To assess the correlation between inspiratory muscle force and performance
during a standardized protocol of ADL.
Methods: 18 patients (FEV1 47±16%pred; MIP 52±20cmH2O) performed dif-
ferent activities during 30 minutes approximately. A portable metabolic system
was used to assess VE, VO2 and MET during different ADL such as wake up and
making bed, taking shower and washing one’s back, putting on clothes, brushing
teeth and combing hair, lifting and lowering containers on a shelf at eye level,
lifting and lowering containers on a shelf above the scapular waist and hanging.
The Borg scale was used to verify dyspnea and fatigue.
Results: There was no significant correlation (r=0.2, p=0,08) between MIP and
performance indicators (VE, VO2), dyspnea and fatigue observed during this
protocol of ADL.
Conclusion: Performance during this specific protocol, which is representative
of some daily life tasks was not related to the MIP. Preliminary data suggest
that ventilatory and metabolic responses had no influence of inspiratory muscle
capacity during this standardized protocol of ADL in patients with COPD.

P288
Differences in the quality of life of patients with chronic obstructive
pulmonary disease living in different countries
Juliana Maria De S Pinto1,2 , Maria Tereza A.P. Morano3, Ana María
M. Nogueras1, Jacinto R. González4, Amanda S. Araújo3, José Ignacio
C. Arenillas1. 1Physiotherapy, University of Salamanca, Salamanca, Spain;
2Physiotherapy, University of Fortaleza, Fortaleza, Brazil; 3Physiotherapy,
Messejana’s Hospital, Fortaleza, Brazil; 4Medicine, University of Salamanca,
Salamanca, Spain

Aim: To evaluate the differences in the quality of life (QoL) of patients with
Chronic Obstructive Pulmonary Disease (COPD) living in different countries.
Methods: A cross-sectional and comparative study with 80 COPD outpatients
of the Respiratory Service of public hospitals of Salamanca (Spain) and Fort-
aleza (Brazil) from September to December 2010. The sampling was selected
by pairs depending on the severity (Global Initiative for Chronic Lung Disease
criteria). Socio-demographic and spirometric data (American Thoracic Society
criteria) were collected. The QoL was evaluated by the Saint George Respiratory
Questionnaire (SGRQ) and the World Health Quality of Life-Bref (WHOQOL-
BREF). Descriptive analysis, the t-student test and the chi-square test were applied
(SPSS).
Results: The severity was 7.5% of mild, 30% of moderate, 47.5% of severe and
15% of very severe COPD. The mean age of Brazilian patients was 66.6 years
(SD 8.0years) and the Spanish one was 69.1 years (SD 8.9years). There were
significant differences in gender, civil state, monthly income, place of residence,
being smoker and ex-smoker, the forced expiratory volume in 1s (FEV1) in both
samples. There were also significant differences in all domains and the total SGRQ
and in all WHOQoL-Bref domains except the Environment. Brazilian patients
presented higher scores in the SGRQ (worse QoL) while Spanish patients had
lower scores in the WHOQoL-Bref (worse QoL).
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Conclusions: The differences in the QoL of these patients can be related with the
differences in the FEV1 and the socio-demographic characteristics.

P289
Validation of two physical activity fatigue questionnaires in cystic fibrosis
children
Melisa Seborga1, Tamara Del Corral2, Janaína Percegona1, Norma Trujillo1,
Lisbeth Hernández1, Jordi Vilaró3,4 . 1Master Degree in Respiratory Medicine,
Universidad de Barcelona and Univerisdad Popeu Fabra, Barcelona, Spain;
2Physical Therapy, Asociación Madrileña Contra la Fibrosis Quística, Madrid,
Spain; 3Physiotherapy, FCS Blanquerna, GReF. Universitat Ramon Llull,
Barcelona, Spain; 4Fundació Clínic (IDIBAPS), Hospital Clínic, Barcelona,
Spain

Cystic Fibrosis (CF) is a chronic respiratory disease with a multisystemic involve-
ment resulting in peripheral muscle fatigue. There are specific questionnaires that
assess physical activity fatigue in children, Children Sport Fatigue Questionnaire
(CSFQ) and Short Fatigue Questionnaire (SFQ).
Objective: To validate the Spanish version of both questionnaires in healthy
sportive children and to measure the sensitivity of both tools on children with CF
that follow regular physical activity.
Methodology: After the questionnaires translation and retro-translation, they were
applied in 44 healthy sportive children twice. Sensitivity was measured in 20 chil-
dren with CF and the results were compared with the Cystic Fibrosis Questionnaire
Revised (CFQ-R).
Results: Healthy children: age (12±2.6 years), BMI (19±2.7 kg/m2). Cronbach
index showed good consistency, 0.86 to 0.78, CSFQ and SFQ and intraclass
correlation coefficient showed: 0.85 and 0.83, CSFQ and SFQ, respectively. CF
children: age (13±3.8 years), BMI (18±2.7 kg/m2). Significant correlations were
obtained between CFQ-R and CSFQ: Physical 0.76, Body 0.66 and Role 0.85
for CFQ-R14+; Digestive 0.34 and Treatment 0.33 for CFQ-R Child. Correla-
tions between CFQ-R and SFQ: Physical 0.53 and Role 0.54 for CFQ-R14+, and
Treatment 0.40 for CFQ-R Child.
Conclusion: The CSFQ and SFQ questionnaires are valid and reliable for assessing
the fatigue caused by physical activity and being suitable for use in CF children
that follow regular physical activity such us pulmonary rehabilitation.
Sponsored by: Proyecto AVANZA, TSI-020110-2009-431. Ministerio de Industria
Turismo y Comercio, Spain.
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Physical activity behaviour and sedentary time in persons with obstructive
sleep apnea and obesity
Helena Igelström1,2 , Margareta Emtner1,2, Eva Lindberg2, Pernilla Åsenlöf1.
1Department of Neuroscience, Physiotherapy, Uppsala University, Uppsala,
Sweden; 2Department of Medical Sciences, Respiratory Medicine and
Allergology, Uppsala University, Uppsala, Sweden

Background: Physical activity has not only been proven to enhance health in the
general population but is also related to the severity of obstructive sleep apnea
syndrome (OSAS). Studies reporting physical activity level in persons with OSAS
often use questionnaire but none has described the physical activity pattern using
accelerometer.
Aim: The aim of the study was to measure physical activity and sedentary
behaviours in a sample of persons with OSAS and obesity.
Methods: 35 persons (7 women) with moderate/severe OSAS (AHI ≥15) and
obesity (mean BMI: 36.3) were enrolled in the study. They wore a three-axis
accelerometer (Sensewear Armband) for five days. Measurements used were daily
median for number of steps, minutes of physical activity above 3.0 METs (i.e
moderate and vigorous intensity) and amount of time spent in sedentary (<1.0
METs). A visual analysis was made regarding number of 10-minute bouts of
physical activity above 3.0 METs.
Results: Participants were sedentary for a daily median of 11 h 25 min (IQR 5:08).
They took a median daily amount of 7121 steps (IQR 4945) and were physically
active above 3.0 METs for a median of 54.4 min (IQR 63). The median number of
10-minute bouts of physical activity above 3.0 METs was 2.4 (IQR 3) and when
calculating these bouts, only a median of 29.6 min (IQR 39) of physical activity
above 3.0 METs was identified.
Conclusions: The participants’ daily median of steps and minutes spent on at
least moderate-intensity physical activity fairly well match the general recommen-
dations. However, the results do not meet the recommendations set for physical
activity in weight reduction, i.e 300 minutes/week of moderate-intensity physical
activity.

P291
A new model to understand the concept physical activity for patients with
COPD
Fabienne Dobbels1, Katja Rudell2, Ellen Drost3, Janneke Elberse4,
Chrysa Feridou5, Corina De Jong6, Niklas Karlsson7, Pim De Boer4, Thys Van
der Molen6, Anja Frei8, Karoly Kulich9, Milo Puhan8, Thierry Troosters10.
1Center for Health Services and Nursing Research, Katholieke Universiteit
Leuven, Leuven, Belgium; 2Patient Reported Outcomes Centre of Excellence,
Pfizer Limited Primary Care Business Unit Market Access, Sandwich, United

Kingdom; 3ELEGI Laboratory, Centre for Inflammation Research, University of
Edinburgh, Edinburgh, United Kingdom; 4Netherlands Asthma Foundation,
Netherlands Asthma Foundation, Amersfoort, Netherlands; 5Department of
Critical Care Medicine and Pulmonary Services, Thorax Foundation, Athens,
Greece; 6Department of General Practice, University Medical Center Groningen,
University of Groningen, Groningen, Netherlands; 7Health Economics &
Outcomes Research, Medical Science, Astra Zeneca, Mölndal, Sweden; 8Horten
Centre for Patient-Oriented Research/Institute of General Practice and Health
Services Research, University of Zurich, Zurich, Switzerland; 9Patient Reported
Outcomes Division, Novartis, Basel, Switzerland; 10Department of Rehabilitation
Sciences, Katholieke Universiteit Leuven, Leuven, Belgium

Background: Although physical activity (PA) is a relevant concept for patients
with COPD, no Patient Reported Outcome (PRO) exists to measure PA from the
patient’s perspective. Regulatory guidance requires that PROs should be under-
pinned by a conceptual framework. In absence of such framework on PA, the
IMI PROactive consortium aimed to develop a new framework to guide the item
generation of the PROactive instruments to measure PA in COPD. In this study,
PA includes all activities requiring bodily movement, not just exercise or sports.
Methodology: The conceptual framework used a) content analysis of interviews
and focus groups undertaken in 4 European countries with patients sampled to
include diverse demographic and COPD phenotypes, b) systematic reviews; and
c) iterative discussions with experts in COPD and PRO development.
Results: 78 patients (59% male; 40% GOLD III-IV; 55% >65 years) provided
23 one-to-one interviews and 8 focus groups (N= 55). Three overarching themes
emerged from the qualitative interviews, explaining the concept PA from the pa-
tients’ perspective, i.e. 1) what activities patients with COPD actually do (amount
of PA); 2) how they feel when physically active (symptoms); and 3) how they
organize their PA (adaptations patients make to facilitate PA).
Discussion: This conceptual framework provides comprehensive insight on the
concept of PA from a patient perspective. It will guide the item generation for new
PROs aiming to assess PA in COPD. A prospective study, using factor analysis, is
planned to evaluate whether these 3 themes of the PROactive instruments indeed
represent different domains of PA or rather one central concept, i.e. physical
activity.
Funding IMI-JU PROactive GA#115011
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Assessing COPD patients’ experiences of physical activity: From qualitative
interviews to item generation
Fabienne Dobbels1, Ellen Drost2, Janneke Elberse3, Chrysa Feridou4, Corina De
Jong5, Laura Jacobs6, Anja Frei7, Milo Puhan7, Pim De Boer3, Thys Van der
Molen5, Kate Williams8, Hilary Pinnock9, Thierry Troosters6, Niklas Karlsson10,
Karoly Kulich11, Katja Rudell8. 1Center for Health Services and Nursing
Research, Katholieke Universiteit Leuven, Leuven, Belgium; 2ELEG Laboratory,
Centre for Inflammation Research, University of Edinburgh, Edinburgh, United
Kingdom; 3Netherlands Asthma Foundation, Netherlands Asthma Foundation,
Amersfoort, Netherlands; 4Department of Critical Care Medicine and Pulmonary
Services, Thorax Foundation, Athens, Greece; 5Department of General Practice,
University Medical Center Groningen, University of Groningen, Groningen,
Netherlands; 6Department of Rehabilitation Sciences & Pulmonary Devision,
Katholieke Universiteit Leuven & University Hospitals Leuven, Leuven, Belgium;
7Horten Centre for Patient-Oriented Research/Institute of General Practice and
Health Services Research, University of Zurich, Zurich, Switzerland; 8Patient
Reported Outcomes Centre of Excellence, Pfizer Limited Primary Care Business
Unit Market Access, Sandwich, United Kingdom; 9Centre for Population Health
Sciences, University of Edinburgh, Edinburgh, United Kingdom; 10Health
Economics & Outcomes Research & Medical Science, Astra Zeneca, Mölndal,
Sweden; 11Patient Reported Outcomes Division, Novartis, Basel, Switzerland

Background: Physical activity (PA) is a relevant outcome in COPD. We developed
a conceptual framework on PA. In line with regulatory guidance documents, we
used this framework to generate items for the Proactive Patient Reported Outcomes
currently being developed to capture PA from the patients’ perspective.
Methodology: We conducted 23 one-to-one interviews and 8 focus groups (N=55)
with a representative group of COPD patients from 4 European countries (59%
male; 40% GOLD III-IV; 55% >65 years). Quotes of patients’ PA experiences
and potential items were grouped per theme using Atlas TI. Information was
supplemented with systematic reviews. Item phrasings, response options and recall
period were iteratively discussed amongst experts in PRO development.
Results: Patients experience difficulties related to amount of PA. Climbing stairs
and walking are the first activities impacted by the disease, although almost all
activities of daily life are affected, such as lifting, chores, and self-care. Patients
notice symptoms during PA such as breathlessness, or tiredness. Patients adapt to
these restrictions by pacing or slowing down and taking breaks to recover, among
others. We developed 2 item pools covering the conceptual framework: for daily
use (25 items with 5-point Likert scales); and for clinic visits (7 days recall; 33
items with 5-point Likert scales).
Discussion: Culturally sensitive translations of these item pools are currently
undergoing cognitive debriefings in 4 European countries to ensure clarity of in-
struction and items. A quantitative clinical study will then be conducted to finalize
the items for each of the instruments.
Funding IMI-JU PROactive GA#115011
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Experiences of physical activity are similar among European COPD patients
Corina De Jong1, Chrysa Feridou3, Ellen Drost4, Janneke Elberse5,
Laura Jacobs6, Katja Rudell2, Pim De Boer5, Thys Van der Molen1,
Fabienne Dobbels6. 1Department of General Practice, University Medical Center
Groningen, University of Groningen, Groningen, Netherlands; 2Patient Reported
Outcomes Centre of Excellence, Pfizer Limited Primary Care Business Unit
Market Access, Sandwich, United Kingdom; 3Department of Critical Care
Medicine and Pulmonary Services, Thorax Foundation, Athens, Greece; 4ELEGI
Laboratory, Centre for Inflammation Research, University of Edinburgh,
Edinburgh, United Kingdom; 5Netherlands Asthma Foundation, Netherlands
Asthma Foundation, Amersfoort, Netherlands; 6Center for Health Services and
Nursing Research, Katholieke Universiteit Leuven, Leuven, Belgium

Background: The PROactive consortium aims to develop Patient Reported Out-
come instruments capturing physical activity (PA) in COPD patients. Qualitative
studies showed that amount of PA is important, yet, when developing items, one
should ascertain that the specific activities representing this theme are relevant to
all patients, irrespective of demographics or cultural background.
Methodology: Fifty five COPD patients with diverse demographic and disease
characteristics from Belgium, the Netherlands, United Kingdom (Scotland) and
Greece were enrolled in 8 focus groups (38.2% female; 61.6% gold stage I-II;
45% ≤ 65 years), with the aim to understanding how they experience PA. The
proportion of patients who expressed difficulties with activities between countries,
age groups and gender were compared using non-parametric statistics.
Results: The proportion of patients experiencing difficulties was similar between
the 4 countries for walking, climbing stairs, chores, hobbies, carrying/lifting ob-
jects, and self-care activities. Significant differences were noted for cycling (p=
0.007), which was an activity specific to the Netherlands and Belgium only; and
for walking uphill (p=0.023), which was more common in Greece and Scotland,
due to the country geographic characteristics. No differences between gender and
age groups (≤ 65 vs. > 65 years) were detected.
Discussion: Physical activity is most likely a universal concept, as patients from
diverse countries report similar activities that are affected when sharing their PA
experiences. Activities that are only relevant to certain subgroups should not be
selected as items in PROs on PA.
Funding IMI-JU PROactive GA#115011

53. Tuberculin skin tests, interferon-gamma
release assays and beyond

P294
The specificity of a new skin test – Diaskintest (recombinant protein
CFP10-ESAT6) in patients with sarcoidosis and non-tuberculous pulmonary
diseases
Natalya Makarova1, Ludmila Slogotskaya1, Elena Kupavtseva2, Sergey Borisov1.
1Diagnostic Clinical Research, Scientific and Clinical Anti-Tuberculosis Center,
Moscow, Russian Federation; 2Phthisiopulmonology Research Institute, I.M.
Sechenovs Medical University, Moscow, Russian Federation

Background: DIASKINTEST (DST) is a recombinant protein combination of
CFP10-ESAT6 for intradermal injection and does not cause delayed-type hyper-
sensitivity reactions in the BCG vaccinated.
Objectives and methods: We have used DST intradermally in a dose of 0.2 mg
in 0.1 ml in 179 patients aged 18-69 yrs.: 62 patients with morphologically iden-
tified sarcoidosis, 11 active tuberculosis (TB) patients and 106 patients with other
nonspecific inflammatory lung diseases. In 72 hours we measured the diameter of
induration and hyperemia in mm. Positive response is evaluated as an any size
induration, negative - no induration and hyperemia
Results: Among sarcoidosis patients we saw no reaction to DST – the negative
results were in all 62 cases, and specificity of DST in this group was 100% [95%CI
99.9%-100%]. In 106 patients with nontuberculous inflammatory lung diseases we
had 8 positive result (2 patients with asthma, 2 with nonspecific pneumonia, 2 with
lung cancer, 2 with COPD); specificity of the method in this group was 92,5%
[95%CI 87.4-97.5%]. 2 of 11 TB patients had negative response to DST (1 patient
with TB and hepatitis C and 1 with TB and alcoholism), so sensitivity is 81,8% for
TB cases [95%CI 58.9%-100%]. In our previous research we had similar results
using IFN-g release assay (IGRA) in response of blood cells to ESAT-6 ex vivo,
but in the clinical practice we see that the IGRA is more laborious method.
Conclusion: DST has high specificity in sarcoidosis patients and in patients with
other nonspecific inflammatory lung diseases. DST may be used as an additional
test for the differential diagnosis with TB in unclear cases.

P295
DIASKINTEST as a screening metod at the mass child health examination
for tuberculosis in Russia
Valentina Aksenova. Institute of Phthisiopulmonology, Moscow Medical Academy
of I.M. Sechenov, Moscow, Russian Federation

The Russian Federation has developed a new efficient method for the detection of
initial tuberculosis presentation, DIASKINTEST, which is a combination of two
antigens, present in the virulent strains of Koch’s bacilli and absent in the BCG
vaccine strain and strains of other nonpathogenic mycobacteria.
The purpose of research is the study of the efficient usage of current diagnostic
program as an alternative to the open patch test with PPDL (PPD test with 2 TE)
in conditions of screening programs for tuberculosis.
Children and teenagers, school and college students are divided into two groups
by the method of total single-step survey. The first group comprises of children
(aged 7-14) in the quantity of 816 individuals, the second group comprises of
teenagers (15-17 years) in the quantity of 422 individuals. Over 44% of children
and teenagers had a positive take to PPDL. All children (in the quantity of 1238 in-
dividuals) were examined via DIASKINTEST. Only 4% of them revealed positive
reactions to it. 7 patients showed the activity of local tuberculous changes during
the X-ray examination. Thus, detection of local tuberculosis at the examination of
all schoolchildren and teenagers with the help of DIASKINTEST made 0,56%.
Conclusion: The implementation of a new method of tuberculosis diagnostics
as a screening method of examination of children and teenagers in the medical
practice, which possesses a high specificity owing to the use of secretory proteins
ESAT-6 and CFP-10 and its easy test version will allow to enhance the efficiency
of tuberculous infection diagnosis, reduce unnecessary expenses and improve the
overall epidemic situation on tuberculosis.

P296
Differential diagnosis of outpatient pneumonia and infiltrative pulmonary
tuberculosis by the Diaskintest®

Boris Borodulin, Elena Borodulina, Olga Kozlova, Ludmila Povalyaeva.
Phthisiology, Samara State Medical University, Samara, Russian Federation

The purpose of this study was to investigate the possibility of differential diagnosis
of infiltrative pulmonary tuberculosis and pneumonia with the use of traditional di-
agnostic set minimum and the Diaskintest in pulmonary center. The study involved
86 patients with suspected tuberculosis. Of these, 10 patients gave a positive result
on the Diaskintest, and then activity of tuberculosis process was confirmed in a
tuberculosis dispensary. The rest of the inclusion group and the of a comparison
group with the classical outpatient pneumonia (52 patients) was negative result on
the Diaskintest, antiphlogistic and antibacterial treatment had a positive effect. It
is concluded that the Diaskintest may be a marker to identify active tuberculosis
in the differential diagnosis of outpatient pneumonia.

P297
The role of two stage tuberculin skin test in screening of household contacts
Rashid Rifat, Claire Peplow, Khan Sadiqullah, Heinke Kunst. Respiratory
Medicine, Heart of England NHS Trust, Birmingham, United Kingdom
Respiratory Medicine, Heart of England NHS Trust, Heart of England NHS Trust,
United Kingdom Respiratory Medicine, Heart of England NHS Trust,
Birmingham, United Kingdom Respiratory Medicine, Heart of England NHS
Trust, Birmingham, United States

Rationale: The role of two stage tuberculin skin test (TST) of persons who have
had close contact with a case of smear-or culture positive pulmonary tuberculosis
TB (PTB) is unclear. A booster phenomenon with TST may occur and therefore
screening with TST in a two stage approach may not be ideal [1].
Methods: We conducted a prospective study including consecutive household
contacts of patients with active PTB between Jan 2010 and Jan 2011. All contacts
below the age of 35 years of age were interviewed and screened by TST. If the
TST was below 6mm, contacts were asked to return for a second TST six weeks
later. TST conversion was defined as a TST of greater than 6mm or a 5mm increase
of the initial TST. Interferon Gamma Recptor Assay (IGRA), (T-spot test) was
performed on those that had TST conversion to evaluate the booster phenomenon.
Results: Out of 589 adult and peadiatric contacts screened who had an initial
TST of less than 6 mm, 189 contacts did not attend for a second TST. A total of
406 had TST performed. 344 contacts attended and did not show TST conversion
and were therefore discharged. 68 contacts underwent TST conversion of whom
43 had an IGRA. Out of 43 contacts, 6 had a positive IGRA, 7 out of 43 were
indeterminate and 30 were negative. Indeterminate and negative IGRA results were
more common in children than in adults.
Conclusion: A two stage approach of TST may cause a booster effect and therefore
should be confirmed by IGRA.
Reference:
[1] Menzies D. Interpretation of repeated tuberculin tests. Boosting, conversion,

and reversion. Am.J.Respir.Crit Care Med. 1999;159:15-21.

29s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



SUNDAY, SEPTEMBER 25TH 2011

P298
Variables responsible for tuberculin positivity of household contacts of
sputum positive TB cases
Anishkumar Khan, Tushar Sahasrabudhe. Department of Pulmonary Medicine,
Padmashree Dr. D.Y.Patil Medical College, Pune, Maharashtra, India

In high TB endemic countries such as India, chemoprophylaxis is routinely offered
only to contacts below 6 years of age. The possibility however remains that the
index case may have transmitted the infection to other family members before the
diagnosis of the disease. We evaluated this in the context of Indian patients. We did
a cross sectional study of household contacts of the sputum positive TB patients
diagnosed from our center that had no other index case at home in present or in the
past. The contacts were tested for tuberculosis infection using 5 TU PPD (Purified
Protein Derivative) immediately after the diagnosis of the index case. An induration
of more than 10 mm was taken as a positive result. A total of 179 household
contacts of 50 index cases were evaluated. 85/179 (47.48%) were tuberculin
positive. 6/23 (26.08%) contacts below 6 years of age were infected. 31/44 spouses
(70.45%) were tuberculin positive as against 39/87 (44.82%) first degree relatives
and 15/48 (31.25%) second degree relatives. 61/112 (54.46%) contacts sharing
same bedroom were infected as against 24/67 (35.82%) not sharing the bedroom.
The prevalence of infection of contacts correlated with the grade of sputum posi-
tivity of the index case. The variables that did not show any statistically significant
correlation were presence of lung cavity, hemoptysis, literacy level and gender.
This study suggests the need for offering chemoprophylaxis to the contacts sharing
bedroom including spouses in addition to contact children below 6 years of age.

P299
Tuberculin skin test size and risk of tuberculosis: A 12-year follow-up of
contacts of TB cases
Onofre Morán-Mendoza1, Mark FitzGerald2, Kevin Elwood2, David Patrick2.
1Medicine, Queen’s University, Kingston, ON, Canada; 2Medicine, University of
British Columbia, Vancouver, BC, Canada

Background: There are no long-term cohort studies assessing the risk of devel-
oping active TB according to the tuberculin skin test size in contacts of TB cases
who did not receive treatment for latent TB infection (LTBI).
Objective: To assess the risk of TB – according to the tuberculin skin test (TST)
size in contacts of active TB cases who did not receive LTBI treatment.
Methods: This is a population-based retrospective cohort study of contacts of
active TB cases recorded in British Columbia, Canada. We estimated the up to
12-year risk of developing TB for infected and non-infected contacts, -according
to tuberculin skin test size- using incidence rates. Contacts with HIV infection or
with previous TB were excluded.
Results: Among 26,542 contacts, 180 individuals developed TB (tuberculosis rate
678/100,000). Non-infected Household contacts (tuberculin skin test size 0-4 mm)
had a TB rate of 1,014/100,000; those with a TST of 5-9 mm a TB rate of
2,162/100,000; and those with 10-14 mm a rate of 4,478/100,000.
Non-infected Close non-household contacts had a TB rate of 222/100,000; those
with a TST of 5-9 mm a TB rate of 296/100,000 and those with 10-14 mm a rate
of 1,821/100,000.
Non-infected Casual contacts had a TB rate of 83/100,000; those with a TST of
5-9 mm a TB rate of 204/100,000 and those with 10-14 mm a rate of 860/100,000.
Conclusion: The risk of TB increases with TST size in all contacts; especially
with close contacts. TB risk is high for all household contacts, including those
considered non-infected. The risk of TB in non-household contacts is significant
only when the TST is >10 mm.

P300
Comparative study of the usefulness of TST and three interferon-gamma
release assasys (IGRAs) for the differential diagnosis of pulmonary
tuberculosis
Yoshihiro Kobashi, Masaaki Abe, Keiji Mouri, Yasushi Obase,
Naoyuki Miyashita, Mikio Oka. Division of Respiratory Diseases, Department of
Medicine, Kawasaki Medical School, Kurashiki, Okayama, Japan

Objective: We compared the usefulness of tuberculin skin test (TST) and three
interferon-gamma release assays (IGRAs) (QuantiFERON-TB Gold (QFT-2G),
QuantiFERON-TB Gold In-tube (QFT-3G), T-SPOT.TB) as the supportive method
of diagnosing pulmonary tuberculosis (TB).
Methods: The subjects were 70 patients who required the differentiation of pul-
monary TB clinically. The final clinical diagnosis of pulmonary TB in 22 patients
and non-pulmonary TB disease in 48 patients was established by clinical specimens.
Results: In 22 patients with pulmonary TB, the positive response rate was 60% on
TST, 80% on QFT-2G, 85% on QFT-3G and 95% on T-SPOT.TB. In 48 patients
with non-pulmonary TB disease, the positive response rate was 47% on TST,
9% on QFT-2G, 9% on QFT-3G, 13% on T-SPOT.TB. Indeterminate results on
three IGRAs were recognized in one patient each on QFT-2G and QFT-3G among
patients with pulmonary TB in three patients on QFT-2G and two patients on
QFT-3G among patients with non-pulmonary TB disease. However, there were
no indeterminate results on T-SPOT.TB in either patient group. Patients with
false-negative or indeterminate results on IGRAs had severe underlying diseases
or were receiving immunosuppressive treatments.
Conclusions: T-SPOT.TB provided the best positive response rate for patients with

pulmonary TB among three IGRAs, although T-SPOT.TB may have problems in
the specificity of diagnosing TB disease. Therefore, we think it is important to
perform T-SPOT.TB in combination with QFT to elevate the sensitivity of the
diagnosis of TB disease based on the findings in this study.

P301
Comparison between tuberculin skin testing and QuantiFERON Gold-In
Tube for detection of latent tuberculosis in rheumatoid arthritis patients in a
TB endemic population
Adriana Socaci1, Gheorghe Nini2, Erdin Borgazi3, Voicu Tudorache1. 1Dept. of
Pneumology, Clinical Hospital “Dr.V Babes”, Timisoara, Romania; 2Dept. of
Pneumology, West University “Dr.V Babes”, Arad, Romania; 3Dept. of
Pneumology, Clinical Hospital Pneumophtysiology, Constanta, Romania

Introduction: The purified protein derivative (PPD) skin test is the only widely
used method which detects latent tuberculosis infection (LTBI) and is dependent
on a normal T cell function. In rheumatoid arthritis (RA) the T cell function is
altered, which may result in an inability to develop an adequate PPD reaction.
Interferon gamma release tests (IGRA) are now available alternatives to tuberculin
skin test (TST) to detect LTBI.
Aims: This study compared QuantiFERON-TB Gold In-Tube (QFT-IT) with the
TST for the detection of latent tuberculosis infection among patients with RA in
an area with a high prevalence of tuberculosis (138%000), where BCG vaccination
is mandatory.
Methods: A prospective study of patients with received the TST and an IGRA,
the QFT-IT, at Pneumophtysiology Ambulatory, Clinical Hospital “Dr.V Babes”,
Timisoara, from July 2009-December 2010.
Results: Of 194 patients who underwent TST and QFT-IT testing, 101 (52%) had
RA. Significantly fewer controls than RA patients had positive TST results (26.7%
vs. 65.6%, p <0.001), whereas the percentage of positive QFT-IT results was com-
parable for both groups (44.5% vs. 59.1%, p 0.054). Indeterminate QFT-IT results
were found in two (1.9%) RA patients. QFT-IT has 2-times greater sensitivity than
TST, but positive QFT results in older RA patients compared with controls was
reduced (40% vs 71%).
Conclusion: In a TB endemic population, the QFT-IT assay seemed to be a more
accurate test for detection of LTBI in RA patients compared with the TST, and
may potentially improve the targeting of prophylactic therapy before treatment
with anti-TNF agents.

P302
IGRA and TST predictive value in immunocompetent close contacts
Teresa Gomes1,2, Sérgio Campainha1,3, Aurora Carvalho1,3, Raquel Duarte1,3,4 .
1Pulmonary Diagnostic Center, Vila Nova de Gaia, Portugal; 2Pulmonology,
Centro Hospitalar de Trás-os-Montes e Alto Douro, Vila Real, Portugal;
3Pulmonology, Centro Hospitalar de Vila Nova de Gaia/Espinho, EPE, Vila Nova
de Gaia, Portugal; 4Epidemiology Department, Medicine Faculty of Oporto
University, Oporto, Portugal

Background: Limited data is available on the predictive values of Interferon-g
release assays (IGRAs) and tuberculin skin test (TST) for progression to active
tuberculosis (TB).
Aim: To access the positive and negative predictive values (PPV and NPV) of IGRA
and TST for progression to TB disease, in recently exposed immunocompetents
of positive smear sputum TB patients who did not do preventive treatment.
Methodology: Retrospective cohort of close contacts of smear-positive TB cases
screened for TB from January 2007 to December 2009 – follow up until February
2011. Screening included: symptom inquiry, TST and IGRA (to confirm a positive
TST ≥ 10 mm), chest radiography – negative results were re-evaluated 8-12 weeks
later.
Results: 106 contacts were studied. Considering only those who did not do pre-
ventive therapy (79) - 70 tested positive for TST and 19 tested positive for IGRA
(54 were already positive for TST and 16 were positive for IGRA in the first
evaluation). Three contacts developed active TB: one positive for TST and IGRA
at first evaluation (refused preventive treatment) and two (TST+/IGRA-) missed
revaluation.
In the first evaluation, TST presented a PPV of 5.7% and a NPV of 100%; IGRA
presented a PPV of 5.3% and a NPV of 96.1%. In the second evaluation, both TST
and IGRA had a PPV of 0% and a NPV of 100%.
Conclusions: TST and IGRA had a better PPV for progression to TB in the initial
evaluation (after index case diagnosis). A negative IGRA in the first evaluation
could not exclude progression to TB.

P303
QFT-GIT vs TST in diagnosis of latent tuberculosis infection (LTBI) in
Poland
Katarzyna Kruczak, Marek Sanak, Ewa Nizankowska-Mogilnicka. Department of
Pulmonary Diseases, Jagiellonian Unversity School of Medicine, Cracow, Poland

Introduction: Poland is characterized by medium prevalence of tuberculosis
(21,6/100 000) in 2009. The diagnosis of LTBI is difficult due to obligatory
multiple revaccination in the past as well as low specificity of tuberculin skin test.
So far IGRA tests were rarely done in Poland.
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Aim: To asses the prevalence of LTBI in the risk groups: 1. homeless, 2. close
contacts, 3. casual contacts, 4. nursing home pensioners, 5. random population
subjects from Krakow (controls) by QFT-GIT and TST, to compare the agreement
and kappa of these tests at 5, 10, 15 mm of TST cut-off and to establish the best
TST cut-off for the diagnosis of LTBI.
Material and methods: From July 2007 to October 2009 QFT-GIT test was
performed in 785 subjects: in group 1 (n = 150); 2 (n = 171); 3 (n = 163); 4 (n =
152); 5 (n = 149) and TST was carried out in: 129, 156, 147, 148 and 121 subjects
respectively. In each group the agreement and kappa coefficient between QFT-GIT
and TST at 5, 10, 15 mm of TST diameter was analyzed.
Results: We observed high prevalence of LTBI in relevant studied groups: 37%,
27%, 25%, 21% and 23% by QFT-GIT and by TST: 56%, 47%, 48%, 43%, 48%
respectively. Agreement and kappa at 5, 10, 15 mm of TST cut-off in each group
were: in group 1: 58,7% (0,26); 60,7% (0,34); 75,4% (0,45); 2: 55,8% (0,20);
73,0% (0,29); 73,4% (0,32); 3: 53,7% (0,19); 75,0% (0,30); 76,1% (0,40); 4:
64,0% (0,29); 78,8% (0,36); 79,0% (0,45); and in group 5: 55,8% (0,20); 60,9%
(0,24); 70,0% (0,23).
Conclusions: TST was characterized by lower diagnostic value in Polish popu-
lation vaccinated and revaccinated with BCG but TST cut-off 15 mm and more
should be considered for diagnosis of LTBI bacause of highest agreement with
QFT-GIT.

P304
Indeterminate IGRA results in routine practice
Peter Kewin1, Teresa Inkster2, Brian Choo-Kang3. 1Respiratory Medicine,
Southern General Hospital, 2Microbiology, Western Infirmary, 3Respiratory
Medicine, Glasgow Royal Infirmary, Glasgow, United Kingdom

Introduction: Interferon γ release assays (IGRAs) are used in the diagnosis of

latent TB, but up to 6.1% yield an indeterminate test result (ITR; Diel Chest 2009).
IGRAs are not currently used for diagnosis of active TB (Sester ERJ 2011). We
determined the indications for T-Spot.TB and frequency of ITRs in our routine
practice.
Methods: Patient records were reviewed for all T-Spot.TB tests performed in
Glasgow (May 07 - June 08). Data was collected on patient demographics, clinical
assessment, reasons for request and final diagnosis.
Results: T-Spot.TB was performed on 303 patients (see table 1). The rate of ITRs
on first testing was 55/303 (18.2%). Almost half were performed for active TB
(45%), and symptoms suggestive of active TB increased the likelihood of ITRs.
Frequency of ITRs varied between hospital (2-34%) and specialty (0-40%) (data
not shown). Female sex, Asian race, ex or non-smoking status, excess alcohol
and age >75 favoured an ITR. Immunosuppressive drugs had no effect, although
patients with ITR had a slightly lower lymphocyte count. Of the 26 tests repeated,
14 were negative, 6 positive and 6 ITR. Overall 35/303 (11.5%) of patients had
an ITR. On follow up 31/35 had no TB, and 4/35 latent, presumed clinical or
confirmed TB.
Conclusions: ITRs were more common than in other studies, and may be influ-
enced by patient factors and system failures. Inappropriate testing was common
and may be minimised by further educating staff requesting and performing
tests.

P305
Detection of IFN-γ responses for diagnosis of tuberculosis infection in chronic
inflammatory disease patients
Irene Latorre1,5,6, Sonia Minguez2, Marta Vilavella3, Jessica Diez1, Jose
Manuel Carrascosa3,5, Cristina Prat1,5,6 , Lourdes Mateo2, Eugeni Domenech4,7,
Vicente Ausina1,5,6, Carlos Ferrandiz3,5 , Jose Dominguez1,5,6 . 1Servei
Microbiologia, Hospital Universitari Germans Trias i Pujol, Institut
d’Investigació en Ciències de la Salut Germans Trias i Pujol, Badalona,
Barcelona, Spain; 2Servei Reumatologia, Hospital Universitari Germans Trias i
Pujol, Institut d’Investigació en Ciències de la Salut Germans Trias i Pujol,
Badalona, Barcelona, Spain; 3Servei Dermatologia, Hospital Universitari
Germans Trias i Pujol, Institut d’Investigació en Ciències de la Salut Germans
Trias i Pujol, Badalona, Barcelona, Spain; 4Servei Digestiu, Hospital
Universitari Germans Trias i Pujol, Institut d’Investigació en Ciències de la Salut
Germans Trias i Pujol, Badalona, Barcelona, Spain; 5Universitat Autonoma de
Barcelona, Bellaterra, Spain; 6CIBER Enfermedades Respiratorias, Instituto de
Salud Carlos III, Badalona, Barcelona, Spain; 7CIBER Enfermedades Hepáticas
y Digestivas, Instituto de Salud Carlos III, Badalona, Barcelona, Spain

Objective: Determine IFN-γ responses for latent tuberculosis infection (LTBI)
diagnosis in chronic inflammatory disease patients.
Material and methods: 89 chronic inflammatory disease patients were classified
in 3 groups. Group 1: 53 patients with rheumatic diseases scheduled for anti-
TNF-α treatment. Group 2: 23 psoriasis patients, 39.1% were receiving biologic
treatments, and 43.5% classic systemic treatments. Group 3: 13 patients with
Crohn disease, treated with immunosuppressors. TST was done in all cases. We
determined IFN-γ production with Quantiferon-TB Gold In Tube (QFN) and
T-SPOT.TB (TS.TB).
Results: Group 1: TS.TB, QFN and TST were positive in 20.8%, 17% and 13.2%
respectively. We obtained 4 QFN indeterminate results (7.5%) and 2 for TS.TB
(3.8%), in all cases TST was negative and corresponded with patients receiving
corticoids. Concordance (κ) between TS.TB and QFN was 0.562. Group 2: TS.TB
and QFN were positive in 17.14% of the cases. In contrast, TST was positive in
21.74%. Five patients were documented with a previous positive TST. Therefore,
when we analyzed patients with IFN-γ assays and TST performed simultaneously,
TS.TB and QFN were positive in 5.6% and TST negative in all cases. Concordance
between TS.TB and QFN was 100% Group 3: The three assays were negative
in all cases. We observed one TS.TB indeterminate result (7.7%) and 2 for QFN
(15.4%), corresponding with patients receiving azathioprine.
Conclusions: Concordance between both IFN-γ assays was good.
Indeterminate results were higher in those patients with Crohn disease.
IFN-γ assays, in combination with TST, are useful for the diagnosis of LTBI in
patients with inflammatory diseases.

P306
Screening of HIV positive TB contacts with an interferon-gamma release
assay in a congregate setting in Singapore
Suay Hong Gan1, Sugunavalli Bhoopalan1, Kyi Win KhinMar1, Timorthy
M. Barkham2, Cynthia Bin Eng Chee1, Yee Tang Wang1. 1Singapore
Tuberculosis Control Unit, Tan Tock Seng Hospital, Singapore, Singapore;
2Department of Laboratory Medicine, Tan Tock Seng Hospital, Singapore,
Singapore

We used the T-SPOT.TB assay in screening HIV positive contacts of infectious
TB cases in the prison setting. The test is believed, on presumptive evidence, to be
more sensitive than the tuberculin skin test and QuantiFERON-TB Gold In-Tube
assay in detecting latent TB infection.
We report the screening of 47 HIV positive contacts around 3 infectious TB cases in
the prison from 2008 to 2010. Exposure of the contacts occurred during the 1-hour
daily activities. Identified contacts were screened for symptoms and examined for
signs of active disease. Sputum tests for AFB smears and cultures, chest xray and
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T-TSPOT.TB assay were done. Diagnosis of latent TB infection was based on
the T-TSPOT.TB assay, after excluding active disease. Window prophylaxis was
offered if the initial test was negative and stopped if the repeat T-SPOT.TB assay
done after 8-10 weeks of last exposure was negative.
36 (76.6%) the contacts were tested negative by the T-SPOT.TB assay. Their
median CD 4 count was 343 cells/ul and 44.4% of them were on anti-retroviral
therapy. 8 contacts had positive T-SPOT.TB assay result, 2 of whom had active TB
(yield of 4.3%). The indeterminate rate was 2.1%. 3 contacts completed preventive
treatment while 14 contacts had window prophylaxis. During the mean follow up
of 19 months (median of 21.5 months, range of 10 to 25 months), one of the
T-TSPOT.TB assay negative contacts, whose CD4 count was 4 cells/ul, developed
active TB 11 months after completing screening.
Except in cases with extremely low CD4 count, the T-SPOT.TB assay appears to
have a good negative predictive value for progression to active disease in HIV
positive TB contacts in Singapore.

P307
The role of interferon-γ release assay (IGRA) testing in a UK teaching
hospital
Martina Mason1, Jennifer Dickens2, Diana Aguilar1, Gail Hardingham1,
Russell Phillips1. 1Respiratory Department, Norfolk and Norwich University
Hospital NHS Trust, Norwich, Norfolk, United Kingdom; 2Cambridge Institute
for Medical Research, Wellcome Trust/MRC Building, Addenbrooke’s Hospital,
Cambridge, Cambridgeshire, United Kingdom

Background: IGRAs including T-SPOT (T-SPOT.TB®) have recently been adopted
for the diagnosis of latent (LTBI) infection with Mycobacterium tuberculosis
(MTB). They may also have a role in ruling out active tuberculosis; however a
recent meta-analysis has suggested that its specificity may not be high enough to
exclude active disease [1].
Aims and objectives: The aim of this study was to retrospectively evaluate the
use of the T-SPOT assay at a UK University Teaching Hospital to determine i) the
indications for which it is being utilised and ii) whether its use led to any change
in management.
Methods: Patients having T-SPOT performed between 09/2008 and 02/2010 were
retrospectively identified from our TB database. Information regarding test indi-
cation, patient demographics and imaging results was collected from case notes
and picture archiving and communications system (PACS). Change in patient
management as a result of the T-SPOT was noted (as judged by two clinicians).
Results:

Indication for T-SPOT Total number of patients Positive Negative Indeterminate

Immigrant screening 30 16 13 1
Contact tracing 1 1 0 0
Healthcare worker screening 5 3 1 1
TNF screening 7 2 5 0
Exclusion of active disease 53 19 25 9

Forty-three (45%) of T-SPOT tests were performed to exclude LTBI and 53 (55%)
to exclude active disease. The T-SPOT result led to a change in management in 42
(44%) of cases. To the best of our knowledge no patients with a negative T-SPOT
result were subsequently diagnosed with active MTB infection.
Conclusion: In addition to excluding LTBI, T-SPOT can be a useful investigative
tool in helping clarify the clinical picture in cases of suspected active TB.
Reference:
[1] M. Sester et al. Eur Respir J 2011;37:100-11

P308
QuantiFERON testing in British army recruits
Rachel Mackley, David Spence. Respiratory Medicine, Friarage Hospital,
Northallerton, North Yorkshire, United Kingdom

Our hospital has links with an Army base and investigates recruits for Tubercu-
losis (TB). Many come from high prevalence areas. Recruits are screened with
a Mantoux test. Those with a Mantoux reaction ≥15mm and no previous BCG
vaccination are referred for QuantiFERON Gold testing. If positive they are treated
for latent TB.
We reviewed referrals over a 2 year period (April 2008 - April 2010) to assess
compliance with Army policy and investigate whether referral based on Mantoux
reaction alone is warranted.
Demographic data were gathered from Army records. The relationship between

QuantiFERON and Mantoux results by Nationality

Nationality Number QuantiFERON results Median Mantoux reaction
mm (range)

Positive (%) Negative (%)

Nepali 44 32 (73) 12 (27) 11 (6–21)
African 65 47 (72) 18 (28) 12 (6–22)
British 10 6 (60) 4 (40) 10.5 (6–15)
Other 6 4 (66) 2 (33) 10.5 (6–15)
Total 125 89 (71) 36 (29)

a positive QuantiFERON test and a Mantoux reaction of ≥15mm was assessed
using a Chi-squared test.
153 cases were identified, 28 were excluded due to insufficient data, leaving a
sample of 125. All cases were male. Median age was 21.5 years (range 17-33).
For analysis recruits were divided into 4 areas (see table 1).
89 recruits (79%) had a positive QuantiFERON test. There was no significant rela-
tionship between QuantiFERON positivity and Mantoux size ≥ 15mm (p=0.0923).
Large numbers of recruits are referred based on their Mantoux results, including
many with reactions of 6-14 mm. As there was no significant relationship between
the rate of QuantiFERON positivity and Mantoux reaction size ≥ 15mm, referral
decisions should not be made on this basis alone.
Further research is warranted to assess the current referral guidelines.

P309
Evaluating the use of the interferon-γ response to mycobacterium
tuberculosis (MTB) specific antigens to diagnose latent tuberculosis infection
in patients with chronic inflammatory joint and skin diseases
Claire Martyn-Simmons1, John Mee1, Richard Groves1, Heather Milburn2. 1St
John’s Institute of Dermatology, Guy’s & St Thomas’ NHS Foundation Trust,
London, United Kingdom; 2Department of Respiratory Medicine, Guy’s & St
Thomas’ NHS Foundation Trust, London, United Kingdom

Introduction: The treatment of chronic inflammatory diseases has been trans-
formed with targeted biologic therapies. Patients receiving this treatment are at
increased risk of reactivating latent tuberculosis infection (LTBI). Tuberculin skin
test (TST) has been the gold standard for detecting latent LTBI, but may be
difficult to interpret in patients receiving immunosuppressive therapies. In vitro
interferon-gamma-release assays (IGRA) are an alternative.
Aim: Evaluate and compare the effectiveness of IGRA (QFR-TB Gold In Tube
assay [QFR] and T-SPOT.TB [TSTB]) against TST in a cohort of patients due to
commence biological therapies.
Methods: A prospective cross sectional study was conducted at an inner London
tertiary referral centre. Patients were screened for LTBI and a TST was performed.
Venous blood samples were obtained for QFR and TSTB.
Results: 102 patients were included, aged between 18 and 83 years. A total of
42 patients were receiving at least one immunosuppressive therapy. A TST result
was available in 84 patients. The overall agreement between the QFR vs TSTB
excluding the indeterminate results was 69 out 78 (k=0.572), between QFR vs
TST was 62 out of 79 (k=0.241) and between TSTB vs TST was 58 out of 72
(k=0.304). 13 patients received chemoprophylaxis for presumed LTBI.
Conclusion: Our study showed variation in results obtained from TST and IGRA’s
when used in our population, some of whom where immune compromised. For
patients where interpretation of the results may prove challenging, LTBI screening
tests may be best used in combination

P310
Use of an IGRA test for prescribing latent TB infection therapy in 374
immigrants applying to night shelters in Milan, Italy
Alice Repossi1, Monica Delmastro1, Maurizio Ferrarese1, Giovanni Ferrara2,
Nicola Murgia3, Luigi Codecasa1. 1TB Reference Centre- Villa Marelli Institute,
Niguarda Hosp, Milan, Italy; 2Respiratory Medicine Inst., University of Perugia
and Terni, Terni, Italy; 3Occupational Medicine, Respiratory Diseases and
Toxicology Dept, University of Perugia and Terni, Perugia, Italy

The IFN-gamma tests for latent TB (IGRA) can aim preventive therapy (PT) to
selected groups, reducing costs and resources. Homeless subjects (HS) have high
risk for TB and for defaulting treatment. We evaluated the impact of Quantiferon
TB Gold IT (QFT) in HS immigrants applying for night-shelter in Milan who,
according to local TB guidelines based on TST ≥10 mm, normal Chest Xray and
age ≤ 35 yrs, were candidate for PT. From Nov 2009 to Dec 2010, 1420 HS were
referred to our Centre: 374 (37 F, 337 M, mean age 30 yrs) were eligible to PT
and were offered IGRA testing with QFT. Twelve M refused; of the remaining:
187 were QFT+ (51.6%, M166, F 21), and 175 were QFT- (M159, F 16,), mean
TST respectively 19.6 and 13.9 mm (P<0.0001).
Highest % of QFT+ were in Moroccans (75%), East-africans (67%), Rumanians
(65%) Nigerians (60%) and Afghans 57% while lowest level were in other East-
europeans (14%), other North-africans (24%) or West-africans (37%). Compared
to other studies, our population shows a very high% of QFT+(>50%), especially in

QFT results by nationality

QFT+ QFT– QFT+ QFT–

East Europe 20 30 Africa 145 111
Rumania 15 8 Somalia 41 20
Kosovo 1 7 Erithrea 25 18
Bulgaria 1 5 Ethiopia 7 0
Others 3 10 Kenia 6 1

Latin America 0 4 Morocco 15 5
Asia 22 30 Nigeria 9 6

Afghanistan 20 15 Egypt 6 19
Iran 0 5 Tunisia 2 6
Pakistan 0 4 Others 34 36
Others 2 6
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some nationalities and in Pts with TST>15 mm, partly decreasing the economic ad-
vantage of its use to reduce PTs. Better information on QFT role could be obtained
extending this program to HS with TST ≤9 mm or age≥36 yrs but QFT techni-
calities and health-care budget cuts do not allow this wider on-field application.

P311
Practical use of quantiferon test in Norway’s largest TB-clinic
Saeed Vahedi, Cathrine Brunborg, Anne-Marte Bakken Kran. Department of
Pulmonary Medicine, Oslo University Hospital, Oslo, Norway Unit of
Epidemiology and Biostatics, Oslo University Hospital, Oslo, Norway
Department of Microbiology, Oslo University Hospital, Oslo, Norway

Introduction: Since November2008, Norway’s largest TB-clince (Diagnosestasjo-
nen, Oslo University Hospital, Ullevål) has implemented Quantiferon-TB GOLD
In-Tube test (QFT) as a supplement to tuberculin skin test (TST)
Aim& objectives: The aim of our study was to evaluate clinical use and conse-
quenses of QFT results for the patient.
Methodes & design: Patients with conclusive QFT result between November 2008
and December 2009, were included in this retrospective cross-sectional study.
Results: 415 patients were included and categorized by reason for referral:
Immigrants (31,1%), School children (49.6%), Immunmodulation (7.5%), TB-
Contacts (10.6%), Other (1.2%). Only 14 (3,4%) patients had negative TST
(Mantoux<6mm). 124 (29,9%) patients had positive Quantiferon test. While 70
(56,9%) Immigrants had positive QFT; 33 (16%) of the School Children had pos-
itive QFT result. A multivariateanalysis showed that the independent risk factors
of a positive QFT test were higher age, reported TB-exposure, high-incidence TB
region of birth and immigrants. QFT positivity was associated with age group>35
(OR 3.5) compared to age group<14, reported TB-exposure (OR 4.5), and high-
incidence TB region of birth (OR 3.84). QFTresult was the single most important
factor for determining clinical outcome: 116 patients (94.3%) of patients with
positive QFT tests were selected for either preventive therapy or follow-up, versus
11 (3.8%) of patients with negative tests.
Conclusions: QFT result was the single most influencing factor on the clinicians
decisionmaking. Though QFT has reduced numbers of patients given treatment
and follow-up, it is important to keep in mind the limited sensitivity of QFT in
certain patient groups when interpreting the QFT results.

54. Genetic and environmental risk factors for
respiratory diseases

P312
Late-breaking abstract: The forgotten majority: A decrease in persistent but
not in intermittent asthma in a large cohort study
Shlomo Cohen1, Elie Picard2, Neville Berkman1, Chaim Springer1,
Avraham Avital1. 1Institute of Pulmonology, Hadassah University Medical
Center, Jerusalem, Israel; 2Institute of Pulmonology, Shaare Zedek Medical
Center, Jerusalem, Israel

Aim: To evaluate asthma prevalence and severity in Israeli teenage boys over the
last decade.
Methods: A representative sample of three hundred thousand medical records of
17year-old boys, who underwent a comprehensive medical evaluation for eligibil-
ity for national service between 1999 and 2008,were reviewed regarding asthma
diagnosis and severity. Also monitored in this period were asthma hospitalization
rate, corticosteroids inhalers (CSI) sales rates and air pollution in central cities.
Results: Lifetime asthma prevalence decreased from 9.69% to 8.12%. Mild per-
sistent asthma prevalence decreased from 3.4% to 2.4% and moderate to severe
asthma from 0.9% to 0.4%. Intermittent (3.5%) and inactive asthma (2%) remained
stable.

Asthma hospitalization rate in 15-24 year-old males decreased from 5.2 to 3.2
per 10,000 hospitalizations. A significant increase in annual CSI sales rates and a
decrease in NO2and SO2 air concentrations were noted.
Conclusions: Prevalence of persistent asthma in Israeli 17 year-old boys decreased
significantly over the last decade. Some of this decrease may be attributed to an
increase use of CSI and a decrease in air pollution.

P313
Rare alpha-1 antitrypsin mutations in the Irish population
Tomas Carroll1 , Catherine O’Connor1, Geraldine O’Brien1, Kevin Molloy1,
Ilaria Ferrarotti2 , Maurizio Luisetti2, Shane O’Neill1 , Gerry McElvaney1.
1Respiratory Research Division, Department of Medicine, Royal College of
Surgeons in Ireland, Dublin, Ireland; 2Department of Biochemistry and Clinical
Genetics, University of Pavia, Pavia, Italy

AAT deficiency (AATD) results from mutations in the SERPINA1 gene, classi-
cally presenting with early-onset emphysema and liver disease. The most common
mutation causing AATD is the Z mutation, with the S mutation weakly associated
with lung disease. AAT deficiency is under-diagnosed and prolonged delays in
diagnosis are common. ATS/ERS guidelines advocate screening all COPD, poorly-
controlled asthma, and cryptogenic liver disease patients, as well as first degree
relatives of known AATD patients.
5,000 individuals were screened following ATS/ERS guidelines as part of the Irish
national targeted detection programme. AAT levels were determined by neph-
elometry. AAT phenotyping was performed by isoelectric focussing. Patient DNA
isolated from DBS samples was genotyped by PCR (Roche LightCycler). Rare
and novel mutations were identified by DNA sequencing of the SERPINA1 gene.
A number of rare SERPINA1 mutations including I, V, F, Xchristchurch, Zbris-
tol, and Mmalton were identified. The I mutation (Arg39Cys) was present at a
relatively high frequency (0.0038) in a targeted population, with over 40 cases
identified. In addition, a new SERPINA1 mutation was identified.
Current testing of suspected AATD cases is often limited and can miss rare and
novel clinically significant SERPINA1 mutations. The rare mutations described in
this study were not detected by a commonly used genotyping assay, however, the
low AAT levels prompted their correct identification using more detailed genetic
analysis. Our findings underline the need for a comprehensive diagnostic work
up of all patients with low AAT levels including phenotyping, genotyping and if
necessary, DNA sequencing of the SERPINA1 gene.

P314
Hedgehog-interacting protein (HHIP) polymorphisms and chronic obstructive
pulmonary disease (COPD)
Simona E. Budulac1, Dirkje S. Postma2, Pieter S. Hiemstra3, Thérèse
S. Lapperre3, Judith M. Vonk1, Wim Timens4, Henriette A. Smit5, H. Marike
Boezen1. 1Epidemiology, University Medical Center Groningen, Groningen,
Netherlands; 2Pulmonology, University Medical Center Groningen, Groningen,
Netherlands; 3Pulmonology, Leiden University Medical Center, Leiden,
Zuid-Holland, Netherlands; 4Pathology, University Medical Center Groningen,
Groningen, Netherlands; 5Julius Center for Health Sciences and Primary Care,
University Medical Center Utrecht, Utrecht, Netherlands

Genome wide association studies (GWAs) have identified single nucleotide poly-
morphisms (SNPs) in the region of Hedgehog interacting protein (HHIP) to be
associated with COPD, level of lung function and height in the general population.
We aim to investigate the association of rs1032295 and rs13147758 with lung
function level and decline in subjects from the general population, as well as the
association with lung function level and decline and small airways function in
subjects with established COPD.
Two SNPs rs1032295 and rs13147758 in the HHIP region were genotyped in
1,152 subjects from the general population (Doetinchem) and 110 COPD patients
(GLUCOLD). Associations of the SNPs with lung function level and small airways
function (FEV1 and FEF25-75%) at baseline were analyzed using linear regression.
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For the longitudinal analyses of the same parameters we used linear mixed-effect
models.
Within smokers from the general population individuals homozygote for
rs13147758 had a significantly higher FEV1 level compared to wild-type in-
dividuals B (95%CI) = 163.4 ml (14.7-312.1). COPD patients heterozygote for
rs13147758 had significantly smaller FEV1 decline, i.e. 2.7 ml/yr (0.7-4.8) less
decline, than wild-type individuals. None of the SNPs was significantly associated
with FEF25-75% level or decline.
This study suggests that rs13147758 in the HHIP region is associated with the
maximum achieved lung function level in the general population but not with
lung function decline. Moreover, SNPs in the HHIP region associated significantly
with less lung function decline in individuals with established COPD patients,
suggesting a possible protective effect of the gene in COPD patients.

P315
Low-fat yoghurt intake in pregnancy associated with increased child asthma
and allergic rhinitis risk: A prospective cohort study
Ekaterina Maslova1,2, Thorhallur I. Halldorsson3,4, Marin Strom3, Sjurdur
F. Olsen1,3. 1Department of Nutrition, Harvard School of Public Haalth, Boston,
MA, United States; 2Department of Epidemiology, Harvard School of Public
Haalth, Boston, MA, United States; 3Maternal Nutrition Group, Centre for Fetal
Programming, Statens Serum Institute, Copenhagen, Denmark; 4Unit for
Nutrition Research, Faculty of Food Science and Nutrition, School of Health
Sciences, University of Iceland, Reykjavik, Iceland

Background: Dairy products are important sources of micronutrients, fatty acids,
and probiotics that could modify the risk of child asthma and allergy development.
Objective: To examine associations of dairy intake during pregnancy with child
asthma and allergic rhinitis (AR) at 7 years in the Danish National Birth Cohort.
Methods: Data on milk and yoghurt consumption was collected in mid-pregnancy
using a validated FFQ (N=61,912). We assessed asthma and AR through question-
naires and registry linkages. Current asthma was defined as self-reported asthma
diagnosis and wheeze in the past 12 months. We conducted multiple logistic
regression and report here odds ratios with 95% CI.
Results: At 7 years 5.9% (N=2,316/39,059) of children had registered life-
time asthma diagnosis and 4.2% (N=1,574/37,347) reported current asthma.
Life-time AR diagnosis was 0.5% (N=191/39,059) using the registry and 4.9%
(N=1,887/38,763) by self-report. Total milk intake was inversely related to current
asthma risk (>5glasses/d vs. 0glasses/d: 0.78, 95% CI: 0.61, 0.98). For yoghurt,
children of women who ate low-fat yoghurt (with fruit) >=1time/day had 1.61
(95% CI: 1.22, 2.12) greater odds of a registry-based asthma diagnosis compared
to children of women reporting no intake. They were also more likely to have
a registry-based AR diagnosis (2.82, 95% CI: 1.44, 5.53) and to report current
asthma (1.62, 95% CI: 1.17, 2.24).
Conclusion: Low-fat yoghurt intake was directly related to increased risk of both
child asthma and AR, while total milk intake appeared to be protective. Non-fat
related nutrient components in yoghurt may be mediating this increase in risk.

P316
Heritability of atopic dermatitis: Population study and systematic review
Vibeke Naeser1, Kirsten Ohm Kyvik2, Axel Skytthe3, Vibeke Backer1, Simon
Francis Thomsen1. 1Department of Respiratory Medicine, Bispebjerg Hospital,
Copenhagen, Denmark; 2Institute of Regional Health Services Research &
Odense Patient Data Explorative Network, University of Southern Denmark,
3The Danish Twin Registry, University of Southern Denmark, Odense, Denmark

Aim: We studied the relative influence of genetic and environmental factors on the
variation in susceptibility to atopic dermatitis and conducted a systematic review
of the related literature.
Methods: In a population-based questionnaire study of 19,748 child and adoles-
cent twins from the Danish Twin Registry, we calculated concordance rates and
heritability of atopic dermatitis. We performed a systematic review of the literature
to obtain thorough estimates of the heritability of the disease.
Results: The overall prevalence of atopic dermatitis in the population was 17.8%
among girls and 14.7% among boys, p<0.001. The concordance rate for atopic
dermatitis was significantly higher in monozygotic than in dizygotic twins; 0.80 vs.
0.41 among girls and 0.74 vs. 0.37 among boys. The overall heritability of atopic
dermatitis was the same in boys and girls; 93% (90-94%) with the remainder of
the phenotypic variance ascribable to non-shared environmental factors.
Conclusions: Atopic dermatitis is a highly heritable disorder. Compared with
estimates from systematically identified studies the heritability of atopic dermatitis
in the Danish population is substantial.

P317
Remission of childhood asthma in adolescence – A longitudinal study
Martin Andersson1,2, Linnea Hedman1, Sigrid Sundberg1, Anders Bjerg1,
Bertil Forsberg2, Eva Rönmark1,2 . 1Norrbotten County Council, The OLIN
Studies, Luleå, Sweden; 2Public Health and Clinical Medicine, Umeå University,
Occupational and Environmental Medicine, Umeå, Sweden

Background: Few population-based studies have prospectively evaluated remis-
sion of childhood asthma and factors related to remission.

Aims: To investigate remission and determinants of asthma remission from the
age of 7-8 years to 19.
Methods: In 1996, a questionnaire about asthma and related conditions was dis-
tributed to all children 7-8 years old in three municipalities in Northern Sweden,
and 3430 (97%) participated. After a validation study, 248 (7.2%) of the children
were defined as having current asthma. The 248 children were reassessed by annual
questionnaires until the age of 19 years where 205 (83%) participated. During the
follow-up period spirometry, bronchial challenge testing and skin prick tests were
performed.
Results: At the age of 19 years, 76 out of the 205 participants (37%) were in
remission defined as no wheeze and no use of asthma medication during the last
12 months. A negative skin prick test at age 7-8y and male sex were significant
predictors for remission, OR 2.1 (CI 95% 1.1-4.2) and 2.3 (CI 95% 1.2-4.1),
respectively. Having rhinitis or eczema at age 7-8 years was negatively associated
with remission. Neither heredity for asthma nor parental smoking or rural living
was associated with remission.
Conclusion: Remission of childhood asthma in late teenage was common and
related to absence of allergic sensitization and other allergic diseases. The higher
rate of remission among boys contribute to the switch in boy-to-girl prevalence
ratio, from asthma being more common among boys in childhood to being more
common among girls/women later in life.

P318
In-depth analysis of time trends in adult asthma and rhinitis
Anders Bjerg1, Linda Ekerljung2, Roelinde Middelveld3, Sven-Erik Dalén3,
Bertil Forsberg4, Karl Franklin5, Kjell Larsson6, Jan Lötvall2,
Inga-Sif Olafsdottir7 , Kjell Torén7, Bo Lundbäck2, Christer Janson8. 1The OLIN
Studies, Dept of Medicine, Sunderby Central Hospital of Norrbotten, Luleå,
Sweden; 2Krefting Research Centre, University of Gothenburg, Göteborg,
Sweden; 3Centre for Allergy Research and Institute of Environmental Medicine,
Karolinska Institutet, Stockholm, Sweden; 4Environmental and Occupational
Medicine, Umeå University, Umeå, Sweden; 5Dept of Surgery, Umeå University,
Umeå, Sweden; 6Lung and Allergy Research, Institute of Environmental
Medicine, Karolinska Institutet, Stockholm, Sweden; 7Occupational and
Environmental Medicine, University of Gothenburg, Göteborg, Sweden; 8Dept of
Medical Sciences: Respiratory Medicine and Allergology, Uppsala University,
Uppsala, Sweden

Introduction: Lower airway symptoms (LAS) are closely related to rhinitis. In
Sweden 1990-2008 the prevalence of LAS was unchanged, while rhinitis increased
from 22% to 28%, leading to the hypothesis that their association had changed.
The aim of this study was to characterize the relationship between rhinitis and
LAS over time.
Methods: In 1990 10,345 (86% participation) Swedish adults aged 20-44 partici-
pated in the ECRHS study. In 2008 the same questions were completed by 26,527
(60% participation) Swedish adults in the GA2LEN study. Of these, the 9,637
subjects aged 20-44 and living in the areas surveyed both years were compared to
the 1990 data.
Results: The prevalence of rhinitis was linearly related to the number of LAS, and
all LAS were associated with rhinitis. From 1990 to 2008 any wheeze decreased
in subjects with (36%-30%) and without rhinitis (16%-10%), each p<0.001. Most
other LAS decreased in subjects with rhinitis, also when trends were adjusted for
age, sex and area. Adjustment for smoking however dissipated all negative time
trends except any wheeze, OR 0.86 (0.76-0.98). In never-smokers, the associations
of rhinitis with any wheeze, asthma-related symptoms and current asthma were
unchanged at OR 4, OR 6 and OR 8-10 (all p>0.2). Current smoking decreased
from 35% to 12%, p<0.001.
Discussion: All LAS were positively associated with rhinitis, although at very
different magnitudes. The different time trends in rhinitis and LAS were not ex-
plained by a decreased strength of association. This points towards other causative
factors. One plausible explanation is that the large decrease in smoking and the
increase in rhinitis cancelled each other out, thus resulting in a level prevalence of
lower airway symptoms.

P319
Intake of alcohol and risk of adult-onset asthma
Sofie Lieberoth1, Vibeke Backer1, Kirsten Ohm Kyvik2, Allan Linneberg3,
Simon Francis Thomsen4. 1Department of Respiratory Medicine, Bispebjerg
Hospital, Copenhagen, Denmark; 2Institute of Regional Health Services Research
& Odense Patient Data Explorative Network, University of Southern Denmark,
Odense, Denmark; 3Research Centre for Prevention and Health, Glostrup
Hospital, Copenhagen, Denmark; 4Department of Dermatology, Bispebjerg
Hospital, Copenhagen, Denmark

Aim: To examine the association between intake of alcohol and risk of adult-onset
asthma.
Methods: Using data from two multidisciplinary questionnaire surveys we prospec-
tively studied 19,349 twins, 12-41 years of age, enrolled in the nationwide Danish
Twin Registry.
Results: The eight-year incidence of asthma was 4.3%. After adjustment for sex,
age, BMI, educational level and smoking the risk of new-onset asthma was signifi-
cantly related to alcohol intake in a U-shaped manner with the lowest risk observed
in the group with a moderate weekly intake of alcohol, p=0.02. The highest risk
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of asthma was observed in rare/never drinkers, OR=1.45 (1.17-1.82), p=0.001,
whereas the risk of asthma in heavy daily drinkers was also increased, however not
statistically significant, OR=1.26 (0.63-2.50), p=0.514. After adjustment for overall
intake of alcohol, preference for beer drinking was associated with an increased
risk of asthma compared with no preference, OR=1.29 (1.03-1.61), p=0.01.
Conclusions: Alcohol intake appears to increase the risk of new-onset asthma in
adults with a U-shaped association between amount of alcohol intake and the risk
of asthma.

P320
Aspirin-induced asthma is strongly associated with obesity: Large population
study on prevalence and risk factors
Jonas Eriksson1, Linda Ekerljung1, Apostolos Bossios1, Eva Rönmark1,2,
Jan Lötvall1, Bo Lundbäck1,2. 1Krefting Research Centre, Department of Internal
Medicine, Institute of Medicine, Sahlgrenska Academy, University of Gothenburg,
Gothenburg, Sweden; 2The OLIN-Studies, Department of Medicine, Sunderby
Central Hospital of Norrbotten, Luleå, Sweden

Background: Population-based studies on aspirin-induced asthma are few and
no comprehensive risk factor analysis for the condition has been published. We
sought to investigate the prevalence and risk factors of aspirin-induced asthma in
the general population.
Methods: A questionnaire on respiratory health was mailed to 30 000 randomly
selected subjects aged 16-75 years in West Sweden, 29 218 could be traced and
18 087 (62%) responded. The questionnaire included questions on aspirin-induced
dyspnea, asthma, respiratory symptoms and possible determinants.
Results: The prevalence of aspirin-induced asthma was 0.5%, 0.3% in men and
0.6% in women (p=0.014). The prevalence increased with increasing body mass
index (BMI<20: 0.3% vs. BMI>35: 2.2%, p<0.001).

Obesity was a strong risk factor for aspirin-induced asthma (BMI>35: OR 8.15;
95% CI 1.67-39.76). Obesity, occupational exposure to dust gases or fumes
and visible mold at home were stronger risk factors for aspirin-induced asthma
than for aspirin-tolerant asthma. Current smoking was a risk factor unique for
aspirin-induced asthma (OR 2.70; 95% CI 1.52-4.81).
Conclusion: Aspirin-induced asthma was common in the population. Increasing
body mass index increased the risk of aspirin-induced asthma in a dose-response
manner. A number of risk factors including obesity were considerably stronger for
aspirin-induced asthma than for aspirin-tolerant asthma.

P321
Physical fitness and asthma development in a random population during
three decades. The Odense schoolchild study
Jørgen Guldberg-Møller1, Finn Rasmussen1,2. 1Department of Clinical Research,
University of Southern Denmark, Odense, Denmark; 2Department of Allergy and
Respiratory Medicine, Near East University Hospital, Lefcosa, Mersin, Turkey

Aim: To investigate the longitudinal association between physical fitness and the
development of asthma and asthma-like symptoms in a general population sample.
1369 children from the Odense schoolchild study were assessed from 1985 to
2007 at age 9, 15, 20 and 29 years. The same physical fitness test was applied at
all occasions and fitness was stratified into quintiles for each sex.
Results: The following analysis is based all subjects who performed a satisfactory
fitness test: 1369 children at age 9 (mean 9.7), 1072 (78%) at age 15 (mean 15.6),
881 (64%) at age 20 (mean 20.3) and 814 (60%) at age 29 (mean 29.3) performed
a satisfactory fitness test respectively. The results showed that fitness levels at each
age was associated with lower lung function at same age (p<0.001). The was
no significant difference in the occurrence of asthma or asthma-like symptoms
in the sex specific fitness quintiles at age 9 years. Higher fitness at age 9 was
associated with a lower occurrence of asthma at age 20 (p=0.001) and 29 years
(p=0.04), but not significant at age 15 years. On the other hand, at age 15 there was
a significant trend of higher occurrence of asthma-like symptoms the lower the
fitness quintile at age 9 years (p<0.05). In the sex specific analyses the association
between physical fitness at age 9 years and asthma at age 20 and 29 years was
only significant in women (age 20; p=0.01); (age 29; p=0.04) and men (age 20;
p=0.07); (age 29; p=0.7) respectively.
Conclusion: In conclusion, our results point toward the importance of a moderate-
high fitness level before puberty to reduce the risk of asthma development in
adulthood but this effects seems mainly present in women.

P322
Impact of physical inactivity on cognitive function in adults with obstructive
lung disease (OLD)
Patricia Katz, Laura Julian, Jonathan Singer, Theodore A. Omachi,
Steve Gregorich, John Balmes, Paul D. Blanc. Medicine, University of California,
San Francisco, San Francisco, CA, United States

Background: OLD may increase risk of cognitive deficits.
Objective: Examine the role of physical inactivity in cognitive impairment (CI).
Methods: Members of a population-based cohort with self-reported physician-
diagnosed COPD, emphysema, or chronic bronchitis (n=140; 63% female, mean
age 67 yrs, 19% current smokers) completed baseline (T1) and 2-year follow-up
(T2) in-person assessments that included spirometry; completion of the CHAMPS
Questionnaire to estimate energy expenditure in vigorous/moderate intensity ac-
tivities (M/V) and overall; and a 10-test cognitive function battery. We defined
physical inactivity as no expenditure in M/V activities. We transformed cognitive
test scores to age-adjusted z-scores and defined CI as z-scores ≤-1.5 on ≥33% of
cognitive tests. Logistic regression tested relationships between physical inactivity
and CI at both T1 and T2, controlling for sex, education, smoking, comorbid
conditions, low O2 saturation, depressive symptoms, and FEV1% predicted.
Results: At T1, 31% were physically inactive. CI was more frequent among
inactive subjects (27% vs. 12%; adjusting for covariates: OR=9.8 [95% CI 1.8,
53.1]). Adjusting for covariates plus T1 CI, inactive subjects were more likely
to be cognitively impaired at T2 (OR=4.4 [1.2, 15.8]). Among 120 subjects not
impaired at T1, inactive subjects were more likely to develop CI at T2 (26% vs.
15%; OR=6.0 [1.5, 24.1]).
Conclusion: Physical inactivity is a significant risk factor for presence and inci-
dence of cognitive impairment among adults with OLD.
Clinical relevance: In OLD, participation in a program of even moderate physical
activity may offer protection from cognitive impairment.
Support: NIH R01 HL067438

P323
Decrease in smoking is related to a decrease in respiratory symptoms but not
asthma
Helena Backman1, Linnea Hedman1, Sigrid Sundberg1, Bo Lundbäck1,2,
Eva Rönmark1,3. 1The OLIN Studies, Norrbotten County Council, Lulea, Sweden;
2Krefting Research Center, The Sahlgrenska Academy, University of Gothenburg,
Gothenburg, Sweden; 3Public Health and Clinical Medicine, Occupational and
Environmental Health, Umea University, Umea, Sweden

Background: In 2005, smoking was banned in public places in Sweden.
Aim: To compare the prevalence of respiratory symptoms and asthma among
adults in 1996 and 2006 by smoking habits.
Methods: In 1996, 7104 randomly selected subjects (response rate 85%) in North-
ern Sweden aged 20-69 answered a postal questionnaire including questions about
respiratory diseases, symptoms and smoking habits. Correspondingly, in 2006 a
new sample of 6165 subjects (77% responded) of same age answered the same
questionnaire.
Results: All respiratory symptoms were strongly related to smoking. The preva-
lence of most respiratory symptoms decreased significantly from 1996 to 2006
parallel to a decrease in smoking, which decreased from 27 to19%. The preva-
lence of sputum production decreased from 19.1 to 15.0%, longstanding cough
12.4-10.8%, chronic bronchitis 7.4-6.3%, and recurrent wheeze 13.4-12.1%. The
prevalence of these symptoms was similar among smokers, and decreased among
non-smokers. Physician-diagnosed asthma increased among both smokers and
non-smokers, totally from 9.3 to 11.5%. However, the proportion of medicine
users and symptomatics among the asthmatics were lower in 2006. In multivariate
analysis adjusted for confounders, a significant increase of asthma by study year
was found (OR 1.4). Corresponding analysis for chronic bronchitis yielded a
significant decreased effect by study year (OR 0.8).
Conclusions: The decreased prevalence of respiratory symptoms was parallel to
a decrease in smoking. The decrease in bronchitis symptoms among non-smokers
may be related to a reduction of environmental tobacco smoke and occupational
airborne exposures. Increased diagnostic activity can explain the increase in asthma.

P324
Recent trends in COPD prevalence in Italy
Sonia Cerrai1, Sara Maio1, Giuseppe Sarno1, Sandra Baldacci1, Martina Fresta1,
Franca Martini1, Anna Angino1, Francesco Di Pede1, Francesco Pistelli1,
Laura Carrozzi1, Giovanni Viegi1,2. 1Pulmonary Environmental Epidemiology
Unit, CNR Institute of Clinical Physiology (IFC), Pisa, Italy; 2Institute of
Biomedicine and Molecular Immunology (IBIM) “A. Monroy”, CNR, Palermo,
Italy

Aim: To compare prevalence rates and risk factors associated with COPD in an
Italian population sample surveyed 20 years apart.
Methods: The family cluster random sample living in Central Italy (Pisa) was
enrolled in 1991-93 (n=2529, age range 20-97 yrs, males 44.4%); the survivors,
with the inclusion of new family members, were studied again in 2009-10, within
the framework of the European Union funded project IMCA2 (Indicators for Mon-
itoring COPD and Asthma in EU) (n=1341, age range 20-103 yrs, male 46.5%).
Lifestyle, health status and chronic respiratory diseases information were collected
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by questionnaire. Spirometry was also used. A Logistic Regression analysis was
ran to assess the association between COPD diagnosis and risk factors.
Results: COPD diagnosis prevalence had increased from 8.2% to 11.1% over the
20 years (p=.003). In both studies, COPD diagnosis is significantly associated with
64+ yrs (IS: OR 15.8, CI 95% 7.7-32.5; IIS: OR 6.1, CI 95% 3.1-11.9) and 45-64
yrs age range (IS: OR 8.6, CI 95% 4.2-17.4; IIS: OR 2.3, CI 95% 1.1-4.8), male
gender (IS: OR 2.9; CI 95% 1.9-4.5; IIS: OR 1.5, CI 95% 1.0-2.4), actual or past
smoking habits (IS: OR 2.6, CI 95% 1.7-4.1; IIS: OR 1.9, CI 95% 1.2-3.0), work
exposure to dust, gas or chemicals (IS: OR 2.0, CI 95% 1.4-2.9; IIS: OR 1.8, CI
95% 1.2-2.7), co-presence of asthma diagnosis (IS: OR 5.9, CI 95% 3.8-9.3; IIS:
OR 4.5, CI 95% 3.0-6.6) and cardiovascular illness (IS: OR 2.3, CI 95% 1.6-3.2;
IIS: OR 2.5, CI 95%1.5-4.0).
Conclusions: COPD is still increasing in Italy. While the association with the risk
factors is confirmed, there is a general decrease of the OR values over the 20
years. The OR decline for male gender is in line with the recent raise of COPD
prevalence in females.

P325
COPD among non-smokers
Stig Hagstad1,2, Linda Ekerljung1, Anne Lindberg2,3,4 , Eva Rönnmark2,4 ,
Bo Lundbäck1,2. 1Dept. of Internal Medicine/Krefting Research Centre,
Sahlgrenska Academy at University of Gothenburg, Gothenburg, Sweden; 2The
OLIN Studies, 3Division of Respiratory Medicine & Allergy, Sunderby Central
Hospital of Norrbotten, Luleå, Sweden; 4Dept. of Public Health and Clinical
Medicine, Umeå University, Umeå, Sweden

Background: In westernized countries including Sweden, smoking and increasing
age are the most important risk factors for COPD. Prevalence and risk factors of
COPD among non-smokers are not well studied.
Aim: To study the prevalence and risk factors of COPD among never smokers and
to determine the proportion of never smokers among subjects with COPD.
Methods: Of 5189 postal questionnaire responders (response rate 88%) aged 46-77
years from a stratified sample of the general population of Norrbotten, Sweden,
a random sample of 1500 subjects were invited to structured interviews and lung
functions test, and 1237 completed a lung function test with acceptable quality.
Never smokers were defined as those who had smoked <1 cigarette/day for <1
year. COPD was defined as GOLD stage ≥II, as several medical conditions are
associated with a FEV1/FVC <0.7.
Results: The prevalence of COPD among non-smokers was 3.4% and tended to
be more common among women than men (4% vs 2.3%, NS) and was strongly
age related particularly among men. For comparison the overall prevalence in ages
>45 y COPD was 8.1% (similar in men and women). Among never smokers the
prevalence of severe COPD (FEV1<50% of predicted) was 0.8 (women 0.9%;
men 0.6%; NS). In contrast to men, severe cases of COPD were found among
women aged <65 years. Of all men with COPD, 15% were never smokers versus
twice that much among women. Increasing age was a significant risk factor, while
passive smoking, manual work in industry and female sex tended to be associated
with COPD among never smokers.
Conclusion: The prevalence of clinically relevant COPD among never smokers
aged >45 y was 3.4% and was associated with increasing age. One out of seven
men with COPD versus one out of three women had never been smokers.

P326
BMI and risk for death in COPD
Berne Eriksson1,2, Eva Rönmark2,3 , Anne Lindberg2,3, Hana Müllerova4,
Bo Lundbäck1,2. 1Department of Internal Medicine/Respiratory Medicine and
Allergology, Sahlgrenska Academy, University of Gothenburg, Gothenburg,
Sweden; 2The OLIN Studies, Sunderby Central Hospital of Norrbotten, Luleå,
Sweden; 3Department of Public Health and Clinical Medicine/Occupational and
Environmental Medicine, University of Umeå, Umeå, Sweden; 4World Wide
Epidemiology, GlaxoSmithKline, Greenford, United Kingdom

Background: Low BMI in COPD is associated with a poor prognosis in clinical
settings although nutritional support shows no effect on improving anthropometric
measures, lung function, or functional exercise capacity among patients with stable
COPD.
Aim: To study the long-term outcome of BMI-levels in a cohort of COPD subjects
derived from a study of the general population.
Methods: A stratified sample of subjects from a population survey was invited
to clinical examinations including lung function tests in 1986. Out of 1506 (91%
of the invited) we identified 266 subjects, 64% men, fulfilling the spirometric
GOLD criteria of COPD. The subjects with COPD reflected well COPD in the
society. The subjects were followed-up to 20 years or until death. Risks for death
of these subjects were determined by survival analysis (Cox regression) adjusting
for baseline sex, age, heart disease, smoking habits and BMI.
Results: After 20 years, 46% of the COPD cohort was still alive. At baseline,
underweight (BMI<20) was found in 4% and obesity (BMI≥30) in 9%; 24% were
non-smokers and 46% current smokers. Heart disease, i.e. myocardial infarction or
heart failure was reported by 10.2% of the cohort. In the adjusted survival analysis
(Cox regression) significant risk factors for death included GOLD stage 3 - 4
(HR=3.0, 95% C.I.: 1.8-5.0), myocardial infarction or heart failure (HR 3.1, 95%
C.I.: 1.9-5.1), and increasing age. There was no significant association between
BMI categories and risk of death, not even in COPD stage 3-4.

Conclusion: Mortality in COPD seems to be associated with heart disease where
overweight is a risk factor. In a long-term perspective, low BMI was not associated
with increased mortality.

P327
Cured meats consumption increases risk of readmission in COPD patients
Jordi De Batlle1, Michelle Mendez1, Isabelle Romieu2, Eva Balcells3,
Marta Benet1, David Donaire-Gonzalez1, Jaume J. Ferrer4,
Mauricio Orozco-Levi3, Josep M. Antó1, Judith Garcia-Aymerich1. 1Centre for
Research in Environmental Epidemiology (CREAL), IMIM, CIBERESP, UPF,
Barcelona, Spain; 2International Agency for Research on Cancer, IARC, Lyon,
France; 3Pneumology, Hospital del Mar, Barcelona, Spain; 4Pneumology,
Hospital Vall d’Hebron, Barcelona, Spain

Rationale: Recent studies have shown that a high dietary intake of cured meat
increases the risk of COPD development. However, its potential effects on COPD
evolution have not been tested.
Objective: To assess the association between dietary intake of cured meat and risk
of COPD readmission in COPD patients.
Methods: 274 COPD patients were recruited during their first COPD admission
between 2004 and 2006, provided information on dietary intake of cured meat
during the previous 2 years, and were followed through December 31st 2007
(median follow-up 2.6 years). Associations between cured meat intake and COPD
admissions were assessed using parametric regression survival-time models.
Measurements and main results: Mean (SD) age was 68 (8) years, 93% of
patients were males, 42% were current smokers, mean post-bronchodilator FEV1
was 53 (16)% predicted, and median cured meat intake was 23g/day. After ad-
justing for age, FEV1, and total caloric intake, high cured meat intake (> median
value) increased the risk of COPD readmission (adjusted Hazard Ratio (95%
confidence interval) 2.02 (1.31 - 3.12), p=0.001). Smoking and socioeconomic
status were not included in final models because they did not relate to cured meats
consumption.

Conclusions: High cured meat consumption increases the risk of COPD read-
mission in COPD patients, which suggests potential public health benefits from
recommending dietary shifts to reduce intakes of these foods in COPD patients.

P328
Professional exposure to goats increases the risk of pneumonic-type lung
adenocarcinoma. Results of the IFCT-0504-epidemio study
Girard Nicolas, Delphine Magnin Lutringer, Jacques Cadranel, Caroline Leroux,
Elisabeth Quoix, Vincent Cottin, Delphine Del Signore, Marie Paule Lebitasy,
Geneviève Cordier, Philippe Vanhems, Jean-François Mornex. UMR754
“Retrovirus and Comparative Pathology”, INRA, University Lyon 1, Lyon,
France Respiratory Medicine Department, Louis Pradel Hospital, Hospices
Civils de Lyon, Lyon, France Respiratory Medicine Department, Tenon Hospital,
Assistance Publique Hôpitaux de Paris, France, France Respiratory Medicine
Department, Hautepierre Hospital, Hôpitaux Universitaires de Strasbourg,
Strasbourg, France UMR 5558 “Retrovirus and Comparative Pathology”, CNRS,
University Lyon 1, Lyon, France

Background: Pneumonic-type lung adenocarcinoma (P-ADC) represents a distinct
subset of lung cancer with specific clinical, radiological, and pathological features.
Given the weak association with tobacco-smoking and the striking similarities
with JSRV-induced ovine pulmonary adenocarcinoma, it has often been suggested
that a viral agent infecting pulmonary cells may predispose to P-ADC in humans.
Aims and objectives: Our objective was to explore whether exposure to domestic
ungulates may represent a risk factor for P-ADC.
Methods: We performed an exploratory multicenter case-control study recruiting
patients with P-ADC as cases and patients with non-P-ADC non-bronchioloalveolar
non-small cell lung cancer as controls. A dedicated 356-item questionnaire was
built to evaluate domestic ungulates exposure. A total of 44 cases and 132 controls
were included.
Results: At multivariate analysis, P-ADC was significantly associated with female
gender (Odds-ratio (OR)=3.23, 95% confidence interval (CI): 1.32-7.87, p=0.010),
never- smoker status (OR=3.57, 95% CI: 1.27-10.00, p = 0.015), personal history of
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any cancer (OR=3.43, 95% CI: 1.10-10.72, p = 0.034), and professional exposure
to goats (OR=5.09, 95% CI: 1.05-24.69, p = 0.043).
Conclusions: This exploratory case-control suggests a link between professional
exposure to goats and P-ADC, and prompts for further epidemiological evaluation
of potential environmental risk factors for P-ADC.

63. Mechanism and monitoring of airway
diseases

353
Longitudinal analysis of lung function decline with eosinophilic clustering in
severe asthma
Chris Newby, Josh Agbetile, Beth Hargadon, Peter Bradding, Andrew Wardlaw,
Ian Pavord, Ruth Green, Chris Brighling, Salman Siddiqui. Department of
Infection, Inflammation and Immunity, Institute for Lung Health, University of
Leicester, Leicester, United Kingdom

Background: Lung function decline over time is an important variable for patients
with severe/difficult asthma and it is unclear how granulocytic cell counts in
sputum are associated with this variable as few longitudinal studies include both
biomarkers.
Aims and objectives: To analyse lung decline, post bronchodilator FEV1 was
recorded over time in order to determine the best fitting mixed effect model to
determine the role of granulocytes.
Methods: Data was collected form the Glenfield Hospital Severe asthma clinic,
the mean duration of follow up and number of visits were 6 years and 2.7/years.
A mixed effect model was applied to the data. Using individual patient mean and
standard deviation over time, a statistical mixture/cluster analysis was implemented.
Results: For the best fitting mixed effects model FEV1 decline was -25.7ml/year,
p=0.0001. The significant independent fixed effects included exacerbations, age of
onset, log eosinophils (p<0.001). Three clusters were found in the log eosinophil
cluster analysis. Cluster 1 described a low grade eosinophilic group. Cluster 2, a
hyper eosinophilic group and cluster 3, a neutrophilic/non-eosinophilic group. The
clusters differed in their frequency of exacerbation/decline.
Conclusions: Eosinophils were found to be a significant predictor for FEV1
decline. Clustering eosinophil variables found that patients are either consistently
eosinophilic over time, consistently non eosinophilic over time or have a large
amount of eosinophilic variation.

354
Sputum eosinophilia identifies systemic corticosteroid responsiveness in acute
exacerbations of COPD
Mona Bafadhel1, Susan McKenna1, Sarah Terry1, Vijay Mistry1,
Mitesh Pancholi1, David Lomas4, Per Venge2, Mike Barer1, Seb Johnston3,
Ian Pavord1, Chris Brightling1. 1Institute for Lung Health, University of
Leicester, Leicester, United Kingdom; 2Department of Medical Sciences, Clinical
Chemistry, University of Uppsala, Uppsala, Sweden; 3Department of Respiratory
Medicine, Centre for Respiratory Infections, Imperial College, London, United
Kingdom; 4Cambridge Institute for Medical Research, University of Cambridge,
Cambridge, United Kingdom

Introduction: Eosinophilic airway inflammation (EA, >3% sputum eosinophils)
during stable chronic obstructive pulmonary disease is associated with corticos-
teroid responsiveness. Whether this is true during exacerbations remains unknown.
Methods: COPD patients were entered into a double blind prednisolone placebo
controlled trial. Measurements of airway inflammation, lung function and health
status using the chronic respiratory questionnaire (CRQ) and visual analogue scale
(VAS) were assessed at baseline, exacerbation and 2 weeks after treatment.

Results: 166 exacerbations were captured from 109 patients (69 men, 40 women).
All eosinophilic exacerbations (n=31) were treated with prednisolone. Non
eosinophilic airway inflammation (NEA) occurred in 135 exacerbations, of which
70% (n=94) were treated with prednisolone and 30% (n=41) with placebo. Two
weeks after prednisolone treated exacerbations, quality of life and lung function
improved significantly in those with EA compared to NEA (mean change, 95%CI)
in CRQ and FEV1 was 1.5 units (1.1 to 1.9) vs. 0.8 units (0.5 to 1.0) (p<0.001) and
335mL (219 to 451) vs. 102mL (52 to 152) (p<0.001) respectively. VAS returned
to baseline earlier in EA exacerbations treated with prednisolone (p=0.016, see
figure)
Conclusion: Corticosteroid responsiveness during exacerbations of COPD can be
identified by a sputum eosinophilia.

355
Tapering oral corticosteroids in severe asthma is associated with a decrease in
fractional exhaled nitric oxide
Simone Hashimoto1, Anneke Ten Brinke2, Jacob K. Sont3, Aeilko
H. Zwinderman4, Peter J. Sterk1, Elisabeth H. Bel1. 1Respiratory Medicine,
Academic Medical Centre, University of Amsterdam, Amsterdam, Netherlands;
2Pulmonology, Medical Center Leeuwarden, Leeuwarden, Netherlands; 3Medical
Decision Making, Leiden University Medical Center, Leiden, Netherlands;
4Clinical Epidemiology and Biostatistics, Academic Medical Centre, University
of Amsterdam, Amsterdam, Netherlands

Rationale: In a recent oral corticosteroid tapering study in patients with severe
asthma (Hashimoto ATS 2010), we observed high levels of exhaled nitric oxide
(FENO) despite high doses of oral corticosteroids, and, unexpectedly (Smith NEJM
2005), only a minor role of FENO in adjusting the dose.
Hypothesis: Changes in FENO values in patients with severe prednisone-dependent
asthma are not associated with changes in corticosteroid dose or clinical parameters.
Aim/Method: 48 adult patients with severe, prednisone dependent asthma (mean
(SD) age 49.4 (12.2) y; 18 male) were included in this 6 months follow-up study.
Relationships between changes in daily FENO and oral corticosteroid dose, asthma
control (ACQ), and FEV1 were assessed. Pearson correlation and regression
analyses were used.
Results: Baseline median (range) FENO and prednisone were 38 (5-300) pbb and
10 (0-60) mg/day. Daily changes in FENO from baseline were positively associ-
ated with daily changes in prednisone dose (r=0.22, p=0.003) but not with FEV1
(r=-0.02, p=0.77) or ACQ (r=-0.03, p=0.65).

Conclusion: In contrast to patients with mild-moderate asthma, patients with
severe, prednisone dependent asthma show a decrease in FENO levels when
prednisone is tapered.
Implication: This suggests that oral corticosteroids may contribute to persistently
high levels of FENO in severe asthma.

356
Sputum eosinophil levels in corticosteroid-treated asthmatic patients
Elena Bacci, Manuela Latorre, Silvana Cianchetti, Federico Dente, Antonella Di
Franco, Lorenza Melosini, Federica Novelli, Erika Camici, Pierluigi Paggiaro.
CardioThoracic and Vascular Department, University of Pisa, Pisa, Italy

We have shown that asthmatic patients, despite being asymptomatic after 1-
month treatment with inhaled corticosteroids (ICS), may have persistent sputum
eosinophilia associated with higher degrees of bronchial hyperresponsiveness
(Bacci et al., ATS meeting 2010). In order to test the effects of longer treatment
periods, we treated 116 symptomatic, steroid-naive, mild-to-moderate asthmatic
patients with different doses of ICS (50 to 500 mcg bid) for three to six months.
Before and after treatment, all patients underwent spirometry, methacholine test,
sputum analysis, and recorded symptom score (SS) and Peak Expiratory Flow
(PEF) throughout the study period. Regardless of treatment dose and duration,
some patients (n=56) still had high (≥ 2%) sputum eosinophils after ICS treatment;
they were no different from patients with low sputum eosinophils as regards clin-
ical and functional data after treatment, but had higher baseline SS (1.5 [0.1-3.6]
vs 1.0 [0.1-3.1], p=0.04). After treatment, some patients still had high sputum
eosinophils despite being totally controlled (SS=0); they were no different from
totally controlled patients with low sputum eosinophils.
We conclude that, in patients with greater symptom levels before treatment, sputum
eosinophilia may persist despite ICS treatment. Also, sputum eosinophilia may
persist even in patients with totally controlled asthma, but after 6 months the
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Totally controlled patients

Eos <2%, n=31 Eos ≥2%, n=35

FEV1, % 101±12 101±12
PEF, % 90±15 92±15
PD20FEV1, mcg§ 202 130

§Geometric mean; all comparisons ns.

relationship with bronchial hyperresponsiveness is lost, maybe because ICS also
affect mechanisms involved in bronchial hyperresponsiveness other than sputum
eosinophilia.

357
A double-blind randomised control trial of peripheral blood eosinophils to
direct prednisolone use in COPD exacerbations
Mona Bafadhel1, Susan McKenna1, Sarah Terry1, Vijay Mistry1,
Mitesh Pancholi1, David Lomas4, Per Venge3, Mike Barer1, Seb Johnston2,
Ian Pavord1, Chris Brightling1. 1Institute for Lung Health, University of
Leicester, Leicester, United Kingdom; 2Department of Respiratory Medicine,
Centre for Respiratory Infections, Imperial College London, London, United
Kingdom; 3Department of Medical Sciences, Clinical Chemistry, University of
Uppsala, Uppsala, Sweden; 4Cambridge Institute for Medical Research,
University of Cambridge, Cambridge, United Kingdom

Introduction: COPD exacerbations and treatment responses are heterogeneous.
Prednisolone therapy is associated with adverse events. Identifying steroid respon-
sive subgroups maybe beneficial
Aims: To compare biomarker-directed prednisolone therapy to current standard
treatment during COPD exacerbations
Methods: Patients with COPD exacerbations were randomised to receive stan-
dard therapy (ST) or a biomarker directed therapy (BT). BT patients were given
prednisolone when the blood eosinophil count was >2% (biomarker positive) and
placebo when ≤ 2% (biomarker negative) (see figure).

Results: From 109 patients; 86 exacerbations were treated in the BT group and
80 in the ST group. Prednisolone prescription was reduced by 49% (95% CI 38 to
59, p<0.001) in the BT compared to ST group. There was no difference between
groups in health status or FEV1 after 14 days treatment. Placebo administration
did not result in excess treatment failure (hospitalisation or readmission) which
occurred in 15% and 2% of biomarker negative patients in ST and BT groups
(p=0.04). Improvements in health status after 14 days were greater in placebo
treated patients compared to those in the ST group who were biomarker negative
(mean change 1.01 vs. 0.56; mean difference 0.45; 95% CI 0.01 to 0.90; p=0.04)
Conclusions: A phenotype-specific biomarker approach can safely and effectively
be applied to prednisolone therapy during exacerbations.

358
Relationship between exhaled nitric oxide and exacerbation frequency in
COPD patients: A longitudinal study
Balazs Antus1,2, Szabolcs Soter1,2 , Imre Barta1. 1Department of
Pathophysiology, National Koranyi Institute of TB and Pulmonology, Budapest,
Hungary; 2Department of Pulmonology, National Koranyi Institute of TB and
Pulmonology, Budapest, Hungary

We previously demonstrated that fractional exhaled nitric oxide (FENO) level
determined at hospital admission predicts response to treatment in COPD patients
hospitalized with acute exacerbations. The optimum cut point for FENO was 27
ppb. In this longitudinal study we assessed the relationship between FENO and
frequency of hospitalization-associated exacerbations in patients with COPD.
66 COPD patients (mean age: 65.6±1.4 years; 31 males, 35 females) with FENO
level lower (n=39, group 1) or higher (n=27, group 2) than 27 ppb were followed
over a 33.9±1.1 months period of time. In patients in group 2 the exacerba-
tion frequency (1.0±0.19 vs. 0.37±0.09 exacerbations/patient-year; p<0.05) and
the number of hospitalization days due to exacerbations (18.5±3.9 vs. 6.9±1.0
hospitalization days/patient-year; p<0.05) were reduced compared to group 1.
Moreover, there was a trend towards increased time-to-first exacerbation (6.9±1.5

vs. 8.2±2.3 months, p>0.05) in these patients. In patients in group 1 positive
sputum culture results were more often obtained (group 1: 24 pos. and 15 neg.
vs. group 2: 9 pos. and 18 neg.; p<0.05) and the need for intensive care was
more frequently indicated. Severity of COPD as assessed by GOLD stages was
not significantly different between the two subgroups of patients (p>0.05).
Our data suggest that the rate of exacerbations requiring hospitalization is reduced
in COPD patients who have higher (>27 ppb) FENO level during exacerbation.
FENO may have a role in detecting different COPD phenotypes.

359
Expression of superoxide dismutases and its association to inflammatory cells
in small airways of COPD patients
Beata T. Olejnicka1,2, Stefan Marklund3, Cecilia Andersson2, Michiko Mori2,
Andrzej Rubaj4, Clas-Göran Löfdahl5, Jonas Erjefält2 . 1Dept of Medicine,
Trelleborg Hospital, Lund, Sweden; 2Dept of Experimental Medical Science,
Lunds University, Med Science, Lund, Sweden; 3Clinical Chemistry Department
of Medical Biosciences Umeå University, Clinical Chemistry, Umeå, Sweden;
4Dept of Experimental Medical Science, Lunds University, Med Science, Lund,
Sweden; 5Dept of Experimental Medical Science, Lunds University, Med Science,
Lund, Sweden; 6Department of Cardiology, Medical University of Lublin,
Medicine, Lublin, Poland; 7Department of Respiratory Medicine and Allergology,
Lund University Hospital, Medicine, Lund, Sweden; 8Dept of Experimental
Medical Science, Lunds University, Med Science, Lund, Sweden

Background and aims: Chronic obstructive pulmonary disease (COPD) is pre-
dominantly a result of the cumulative exposure to tobacco smoke and its progress
is stimulated by oxygen-derived free radicals from tobacco smoke or activated
structural and inflammatory cells. Superoxide dismutases (SODs) are the first line
of antioxidants defence system. The present study investigates the expressions of
SOD and their association to inflammatory cells and local destructive index (DI)
in small airways of non-smokers and patients with severe COPD.
Methods: Expression of macrophages, mast cells, neutrophils, and SODs (CuZn-
SOD, Mn-SOD, EC-SOD) was evaluated by immunochemistry using formalin-
fixed, paraffin-embedded sections from non-smoking controls (n=9) and COPD
patients (n=10). Histological and immunohistochemical analyses were performed
using the same Region-of-Interest within each small airway.
Results: The mean percentage and intensity of CuZn-SOD-immunoreactive cells
were greater in COPD patients (p< 0.05) and with a predominant expression in
the small airway epithelium whereas epithelial Mn-SOD and EC-SOD expression
was not altered. The DI was negatively correlated with SODs immunoreactivity.
Macrophages were prominently present in the alveolar region and neutrophils in
small bronchioles. Mast cells were prominent in both small airways and alveolar
parenchyma, although the total numbers were decreased in COPD.
Conclusions: We demonstrate overexpression of CuZn-SOD and the elevated
number of inflammatory cells. A correlation has been shown between SODs
immunoreactivity and DI.

360
Disease expression in patients with primary ciliary dyskinesia (PCD), CF and
pancreatic sufficiency (CF-PS) and insufficiency (CF-PI)
Malena Cohen-Cymberknoh1,2 , Natalia Simanovski3, Nurith Hiller3, Alex
Gileles Hillel2 , David Shoseyov1,2 , Eitan Kerem1,2. 1CF and PCD Center,
Hadassah Hebrew University Medical Center, Jerusalem, Israel; 2Pediatrics,
Hadassah Hebrew University Medical Center, Jerusalem, Israel; 3Radiology,
Hadassah Hebrew University Medical Center, Jerusalem, Israel

In both CF and PCD, lung disease is caused by impaired mucociliary clearance. In
CF it is a result of airway surface liquid depletion and in PCD, of ciliary defects
in the structure and/or function. CF-PS patients are diagnosed at a later age, have
better nutritional status and survival compared to CF-PI. PCD patients do not have
PI and are diagnosed at a later age than patients with CF-PI; hence, are expected
to have a disease similar to CF-PS.
Aim: To correlate clinical status, microbiological, FEV1, and HRCT-Total Brody
Score (CT-TBS) between patients with PCD, CF-PI and CF-PS.
Methods: Patients with CF-PI, CF-PS and PCD were included. Data on FEV1,
HRCT, sputum cultures and BMI were collected as part of their routine assessment.
Results: Overall, 145 patients (79-CF-PI, 43-CF-PS, 23-PCD) participated in this
study. The age of the CF-PS group was markedly higher compared to the other
groups. BMI was notably lower in the PCD group compared to both CF groups.
FEV1 had a strong negative correlation with age in the CF groups, not in the PCD
group. Sputum colonization rates of P. aeruginosa (PA) were similar in the CF-PI
and PCD groups, lower in the CF-PS group. CT-TBS showed the most severe
structural disease in CF-PI, followed by the PCD and the CF-PS group. In both
CF groups there was a strong negative correlation between TBS and FEV1, not
observed in the PCD group.
Conclusion: In PCD, FEV1 does not correlate with age, BMI, rate of PA infection
and CT-TBS. Therefore, opposed to CF, in PCD, FEV1 is not a reliable predictor
of severity of lung disease. Further studies are needed to delineate the pathogenesis
and progression of lung disease in PCD
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64. Cystic fibrosis: new aspects of diagnosis,
inflammation and detecting exacerbation

361
Intestinal current measurement (ICM) as a new diagnostic test for cystic
fibrosis (CF)
Malena Cohen-Cymberknoh1,2, Yasmin Yaakov1,3 , Eitan Kerem1,2,
David Shoseyov1,2 , Joseph Rivlin4, Lea Bentur5, Elie Picard6, Micha Aviram7,
Michael Wilschanski1,3. 1CF Center, 2Department of Pediatrics, 3Department of
Pediatric Gastroenterology, Hadassah-Hebrew University Medical Center,
Jerusalem, Israel; 4CF Center, Carmel Medical Center, Haifa, Israel; 5CF Center,
Rambam Medical Center, Haifa, Israel; 6CF Center, Shaare Zedek Medical
Center, Jerusalem, Israel; 7CF Center, Soroka Medical Center, Beer Sheva, Israel

Background: Like the nasal potential difference (NPD) test, ICM may be useful
for the diagnosis of atypical CF. However, ICM is easily applicable at all ages.
Aim: To assess the diagnostic reliability of ICM in a large cohort of CF, healthy
control and patients with questionable CF.
Methods: Rectal biopsies were taken from 3 groups: known CF patients, healthy
controls and patients with questionable CF. The last group had a variety of symp-
toms suggestive of CF: recurrent pneumonia, unexplained bronchiectasis, chronic
diarrhea and/or failure to thrive. ICMs were performed using standard protocols
by mounting the rectal biopsy in an Ussing chamber and sequentially adding
secretagogues while recording current changes.
Results: 17 known CF patients and 16 control patients were examined and have
remarkably different results (all results are presented as μA/cm2): carbachol
16±7, histamine 13±9 and forskolin 4.8±4 for healthy control group and carba-
chol -3.7±6.8 (p<0.0001) histamine -3.1±2.7 (p<0.0001) and forskolin 0.2±0.4
(p=0.0004) for the CF group. The suggested reference values are: +3.75, +0.25,
+1.32 for carbachol, histamine and forskolin, respectively. The combination score
(the sum of the 3 secretagogues) differentiates normal from abnormal ICM (ROC
Curve analysis, area under the curve =1.00, both sensitivity and specificity are
100%). This statistical model was applied to 70 patients suspected for CF and
revealed that 59 patients had normal and 11 patients had abnormal ICM results.
Conclusion: In this study we have shown that ICM tests may be useful to dif-
ferentiate between CF and non-CF patients and may be included in diagnostic
algorithms. Larger studies are needed to confirm these results.

362
Regulation of ion transporters and airway surface dynamics by lipoxin in
cystic fibrosis bronchial epithelium
Mazen Al-Alawi1, Valia Verriere1, Richard Chostello2, Valerie Urbach1,
Brian Harvey1. 1Department of Molecular Medicine, Royal College of Surgeons
in Ireland, Dublin, Ireland; 2Department of Respiratory Medicine, Royal College
of Surgeons in Ireland, Dublin, Ireland

Aims: We have investigated the role of the endogenous anti-inflammatory lipoxin
LXA4 in modulating Cl- secretion and Na+ absorption, airway surface liquid height
(ASLh) and ciliary beat frequency (CBF) in CF and non-CF bronchial epithelia.
Methods: CF (CuFi-1) and non-CF (NuLi-1) bronchial epithelial cell lines were
grown under an air-surface liquid interface into well-differentiated epithelia. ASLh
and CBF were measured using confocal fluorescence microscopy and ion transport
using patch-clamp and short-circuit current techniques.
Results: LXA4 (1nM) treatment for 15 minutes, increased ASLh by 47.5±0.5%
and 103.0±3.0% in NuLi and CuFi epithelia respectively (P<0.001, n=18). The
stimulatory effect of LXA4 on ASLh was sustained over 24 hours in the CF ep-
ithelia and was inhibited by the following pre-treatments: bumetanide, amiloride,
Boc-2 (LXA4 receptor antagonist), reactive blue (P2Y receptor antagonist) and
extracellular hexokinase (ATP hydrolysis). LXA4 stimulated CBF, intracellular
Ca2+ mobilization, Cl- secretion and inhibited Na+ absorption in the CF epithelia.
Conclusions: These effects of lipoxin involving the FPR2 receptor, apical ATP
release, purinoreceptor activation, inhibition of Na+ absorption and stimulation of
Cl- secretion to enhance airway surface liquid dynamics open up a new therapeutic
avenue to promote mucociliary clearance in cystic fibrosis airways.

363
Deficient production of IFN-stimulated genes upon rhinovirus infection in
cystic fibrosis airway epithelial cells
Elisabeth Kieninger1, Marjolaine Vareille1, Marco P. Alves1, Brigitte S. Kopf1,
Thomas Geiser2, Sebastian L. Johnston3, Michael R. Edwards3,
Nicolas Regamey1. 1Division of Paediatric Respiratory Medicine, University
Children’s Hospital, Bern, Switzerland; 2Division of Pulmonary Diseases,
University Hospital of Bern, Bern, Switzerland; 3Department of Respiratory
Medicine, National Heart & Lung Institute, Imperial College London, London,
United Kingdom

Background: Rhinoviruses (RVs) are important triggers of pulmonary exacerba-
tions and possible contributors to long-term respiratory morbidity in cystic fibrosis

(CF), but mechanisms leading to RV-induced CF exacerbations are poorly under-
stood. We recently described deficient innate immune responses to RV infection
in CF characterized by impaired type I and III interferon (IFN) production and
increased virus replication.
To study downstream effects of impaired IFN induction we investigated the ex-
pression of IFN-stimulated genes (ISGs) which are important for the production
of antiviral proteins.
Methods: Epithelial CF and non-CF cell lines (UNCCF2T/UNCN2T, CFBE41o-
/16HBE14o-) were cultured and infected with RV-16 and -1B at a MOI of 2.
Induction of ISGs including MxA, 2’,5’-OAS, viperin and NOS2 was assessed by
RT-PCR. Exogenous IFN-β and -λ were added before and after infection.
Results: Expression of all ISGs was induced in CF and control cells upon virus
infection. CF cells expressed 100-1000 times less ISGs than control cells (all
p<0.05). ISG expression and RV replication were inversely related (MxA: r=-
0.79, p=0.001). There was a positive correlation between ISG expression and IFN-β
(2’,5’-OAS: r=0.74, p=0.004) and IFN-λ production (NOS2: r=0.65, p=0.01). Ex-
ogenous IFN increased levels of ISGs to the level of control cells, with a more
pronounced effect of IFN-β.
Conclusions: ISG induction upon RV infection is deficient in CF indicating a
profound impairment of the early innate antiviral response. Addition of exogenous
IFN restores antiviral pathways in CF, suggesting a potential use of IFNs in the
prevention or treatment of RV-induced CF exacerbations.

364
Association of FCN1 and FCN2 gene polymorphisms with earlier onset of
chronic pseudomonas aeruginosa (Pa) colonisation in cystic fibrosis (CF)
patients
Filomeen Haerynck1, Kristel Van Steen2, Tom Cattaert2, Bart Loeys3,
Sabine Van Daele1, Petra Schelstraete1, Frans De Baets1. 1Pediatric
Pulmonology and Immunology, Ghent University Hospital, Ghent, Belgium;
2Statistical Genetics, University of Liege, Liege, Belgium; 3Medical Genetics,
Antwerp University Hospital, Antwerp, Belgium

Background: CF is a multisystem disease with high degree of phenotypic vari-
ability especially in lung disease.Modifying genes of innate immunity may be
involved in early onset of Pa colonisation.
Methods: 82 Single Nucleotide Polymorphisms (SNPs) in 22 genes contributing
to the innate immunity (MBL2, MASP (MBL associated serine Protease) 1/2/3,
FCN (Ficolin) 1/2, LBP (Lipopolysaccharide-binding Protein), CD14,TLR (Toll-
likereceptors 1→10)) were genotyped in a cohort of 116 CF patients. (age 6-44
years) Association survival analysis (Kaplan Meier and Cox regression) using
additive, recessive, dominant and codominant model was performed looking for an
association between SNPs and age of onset of Pa colonisation in all CF patients.
Results: CF patients being heterozygous or homozygous for the mutant allel of
both linked SNPs FCN1 (promoter) (A/G) and FCN1 (Q272Q) (exon 9) (G>A) are
earlier colonised with Pa (p=0,016,p=0,026 resp). Earlier onset of Pa colonisation
is seen in CF patients homozygous for mutant allel of -64A>C polymorphism
FCN2 (promoter) (p=0,0031) and in patients having at least one mutant allel of
the linked S258A (G>T)) polymorphism FCN2 (p=0,0057).
CF patients heterozygous for mutant allel of TLR10 (rs7694115) (promoter) (T>C)
(p=0,026) and linked SNP (rs11096957) (ex3) (N241H) (p=0,0113) and SNPs
(rs11466645) (pro) (T>A) (p=0,0068), (rs11096956) (ex3) (P344P) (p=0,0067)
are significantly later colonised with Pa.
Conclusion: Mutant allel of SNPs FCN1 (pro and Q272Q) and FCN2 (-64A>C
and S258A) is significantly associated with earlier Pa colonisation. Mutant allel of
polymorphism of TLR10 is associated with later onset of Pa colonisation.

365
The polyamine spermine is increased in cystic fibrosis airway secretions
Hartmut Grasemann1, Darakhshanda Shehnaz1, Paul Pencharz2, Felix Ratjen1.
1Pediatrics, Respiratory Medicine, The Hospital for Sick Children, Toronto, ON,
Canada; 2Gastroenterology, Hepatology and Nutrition, The Hospital for Sick
Children, Toronto, ON, Canada

Rationale: Sputum arginase contributes to the nitric oxide (NO) deficiency in
cystic fibrosis (CF) airways. Ornithine, the product of arginase activity, is the
precursor of polyamines, which may play a role in the pulmonary response to
injury and remodeling.
Objective: To measure concentrations of spermine in sputum of CF patients.
Methods: Using mass spectrometry, spermine was measured in sputum of clin-
ically stable patients with CF (n=10), CF patients before and after antibiotic
treatment for a pulmonary exacerbation (N=10) and healthy controls (n=10). CF
patients were 7-17 years of age. Mean FEV1 in the stable CF patients was 80.4
(range 47-117)% of predicted values. FEV1 in CF patients presenting with a
pulmonary exacerbation was 50.8±3.5 (range 36-69)% of predicted and improved
by 13.5 (±2.8)% with treatment.
Results: Mean (±SEM) spermine concentration in sputum was significantly
higher in stable CF than controls (1.71±0.59 vs. 0.22±0.05 μmol/ml, p=0.02).
Spermine concentrations were highest in CF patients presenting with a pulmonary
exacerbation (9.10±1.62 μmol/ml) and decreased to levels similar to stable CF
(1.68±0.33 μmol/ml, p<0.001, paired t-test), but remained significantly increased
when compared to controls (p<0.001). The change in spermine concentrations
during treatment for a pulmonary exacerbation correlated significantly with the
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changes in sputum arginase activity (R=0.65, p<0.05) and ornithine concentrations
(R=0.8, p=0.01).
Conclusions: Spermine is significantly increased in the airways of patients with
CF and linked to increase arginase activity. Further studies of the role of the
polyamines for CF lung disease are warranted, as they may contribute to airways
obstruction and remodeling.

366
Regulation of corticosteroid binding globulin (CBG) in the inflammatory
context of cystic fibrosis
Jessica Taytard1, Carine Rebeyrol1, Dominique Debray1, Annick Clement1,2,
Nicolas Chignard1, Philippe Le Rouzic1. 1UMR_S938, Inserm, UPMC Univ
Paris 06, Paris, France; 2Paediatric Pulmonology, Hôptital Armand Trousseau,
APHP, Paris, France

Background: Cystic Fibrosis (CF) is characterised by chronic lung inflammation.
In CF, glucocorticoids (GC) are a widely used therapeutic tool. However, their
efficiency, and the benefit/risk ratio are still discussed. In plasma, 90% of GC is
bound to the chaperone protein CBG which regulates its bio-disponibility. CBG is
mainly produced by the liver. Recent works enlightened the fact that, more than a
simple carrier protein, CBG could also address GC specifically to the inflammation
site, thereby modulating the response to GC in an inflammatory context.
Objectives: Study the expression and regulation of CBG in the liver and assess its
pulmonary expression in the inflammatory context of CF.
Methods: Hepatic levels of CBG:
– Biopsies from healthy donors, cirrhotic CF and non CF patients: measure of the

transcripts levels of CBG and interleukin-6.
– Hepatocarcinoma derived cell-lines Hep3B and HepG2: regulation of CBG

expression.
Lung levels of CBG:
– Lung biopsies; expression of CBG
– Bronchial epithelial cell lines; regulation of CBG expression
Results: We show an increase in CBG expression:
– in the liver and lung of CF patients.
– in the hepatic and lung cell lines in an inflammatory context.
GC has no effects on CBG expression in hepatic cell lines, but increases CBG
levels in the lung cell lines.
Discussion: We show stimulation of the expression of CBG in the inflammatory
context of CF. Comparative results from hepatic and lung cell lines enlight a
different regulation of CBG expression. Overall, increase in CBG expression in
CF could mean initially a decrease in GC bio-disponibility but, ultimately, an
enhanced corticosteroid half life and possible prolonged effects.

367
The value of lung function monitoring by means of a home monitor in
patients with cystic fibrosis
Charlotte Robroeks, Quirijn Jöbsis, Han Hendriks, Edward Dompeling. Paediatric
Pulmonology, Maastricht University Medical Centre, Maastricht, Netherlands

Background: Morbidity and mortality in cystic fibrosis (CF) are mainly caused
by pulmonary complications. Early recognition of an exacerbation enables early
intervention in CF management. We hypothesized that lung function indices drop
significantly before an exacerbation is clinically evident, and, that CF exacerbations
can be predicted when lung function is assessed by means of a home monitor.
Aims: To study the course of lung function indices before a CF exacerbation,
and, to study the potential value of home monitors to predict pulmonary CF
exacerbations.
Methods: During this one year longitudinal study, 26 CF patients (aged 6-48yrs)
used a home monitor (AM1, Carefusion®, Germany) in order to perform dynamic
spirometry three times weekly. In addition, patients visited the outpatient clinic
every two months and during an exacerbation 4 extra visits were planned.
Results: 17 Of the 26 included patients experienced an exacerbation. 10 Days to

4 days before the exacerbation, FEV1 of the personal maximum during the study
(mean±standard error) drops from 84±4% to 65±3% (Friedman, p<0.001).
Conclusions: This study showed that lung function already deteriorates 10 to 4
days before a pulmonary CF exacerbation is clinically evident. Therefore, assess-
ments of spirometry by means of a home monitor may predict CF exacerbations.
This may be of help for the early treatment and prevention of exacerbations in CF
patients.

368
Indicators of pulmonary exacerbation in adults with cystic fibrosis (CF)
Fiona McCourt1, Brenda O’Neill1, Ian Logan1, Janice Abbott2 ,
Evie McCrum-Gardner1, Stephanie McKeown1, Judy Bradley1, Stuart Elborn3.
1Health and Rehabilitation Science Research Institute, University of Ulster,
Jordanstown, Northern Ireland, United Kingdom; 2School of Psychology,
University of Central Lancashire, Preston, England, United Kingdom; 3Centre
for Infection and Immunity, Queen’s University, Belfast, Northern Ireland, United
Kingdom

Background: Exacerbations negatively impact adults with CF. No agreed definition
of an exacerbation exists.
Aim: To establish agreement on indicators of an exacerbation in adults with CF.
Methods: 2 parallel Delphi web surveys in 13 UK and Ireland CF centres. Delphi
1: 31 adults with CF (FEV1 <80%) with at least one exacerbation in the previous
12 months. Delphi 2: 38 CF clinicians involved in diagnosing CF exacerbations.
Round 1: A list of potential indicators of exacerbations were extracted from the
literature, consultation with clinicians and adults with CF and 48 statements de-
veloped. Round 2: Participants rated their level of agreement with each statement.
Round 3: Currently active. Statements not reaching consensus in Round 2 were
presented to participants to re-rate. Consensus of 75% agreement was applied to
all statements.
Results: Round 2, Adults with CF: 21 statements reached consensus. The top 3
were: “More shortness of breath than usual”, “Feeling the need to do more airway
clearance than usual”, “A large decrease in lung function”. Round 2, CF clinicians:
23 statements reached consensus. The top 3 were: “Increased sputum”, “A large
decrease in lung function (>10% FEV1)”, “Increased coughing”. Of statements
reaching consensus 16 were common in both groups.
Conclusions: This study ascertained important indicators of exacerbation from
patients and clinicians. Reflection on the results of both Delphi studies will allow
comparisons to be drawn on the perspective of CF adults versus CF clinicians to
identify the areas where there are differences and also the areas where there are
strong agreement.

65. Endoscopic lung volume reduction: hype or
hope?

369
Single session bilateral endoscopic lung volume reduction therapy in
advanced upper lobe and homogeneous emphysema using a tissue sealant
Mordechai Kramer1, Oren Fruchter1, Moshe-Nimrod Maimon2, Yael Refaely3.
1Pulmonary and Critical Care Medicine, Bellison Hospital, Rabin Medical
Center, Petach Tikva, Israel; 2Pulmonary Medicine, Soroka Medical Center,
Be’er-Sheeva, Israel; 3Thoracic Surgery, Soroka Medical Center, Be’er-Sheeva,
Israel

Objective(s): This open labeled multicenter study was performed to evaluate the
safety and efficacy of single-session bilateral 4-site lung volume reduction therapy
with the AeriSeal® Emphysematous Lung Sealant System (ELS) in patients with
advanced upper lobe heterogeneous (ULP) and homogeneous (Ho) emphysema.
Methods: 20 patients with advanced Ho (n=4) and ULP (n=16) emphysema
received 4-site bilateral upper lobe volume reduction with ELS under conscious
sedation. Outcome measures include pulmonary function tests (at 6, 12 and 24
wks), exercise capacity, symptoms, and health related quality of life (HRQL, at 12
and 24 wks).
Results: 4-site therapy was well tolerated. Procedure duration was 14±4 minutes.
Average hospital length of stay was 0.9±1.5 days. There were 5 SAEs during
the first 85±32 days of follow-up (3 treatment related, 1 COPD exacerbation).
Interim 6-week results (n=14; �FEV1 = +16.1±27.5%; �FVC =+10.7±17.4%)
demonstrated clinically significant improvements in spirometry (� > +12%) in
8 of 14 patients. 12 week data for the first 4 patients demonstrated additional
physiological improvement (�FEV1 = +37.6%; �FVC = +14.1%) from their
corresponding 6-week responses (�FEV1 = +17.1%; �FVC = 8.2%).
Conclusions: Bilateral single session endoscopic lung volume reduction therapy
can be achieved safely using ELS in patients with advanced Ho and ULP em-
physema under conscious sedation. Initial results indicate that efficacy responses
are similar to those reported with surgical volume reduction, and treatment is
associated with short hospital length of stay and minimal morbidity.
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370
Sustained efficacy from 3 to 6 months following bronchoscopic thermal vapor
ablation (BTVA) in the treatment of heterogeneous emphysema
Felix Herth1, Gregory Snell2, Peter Hopkins3, Kim Baker4, Christian Witt5,
Mark H. Gotfried6, Arshang Valipour7, Manfred Wagner8, Franz Stanzel9,
Jim Egan10, Steven Kesten11, Armin Ernst12. 1Pneumology and Critical Care
Medicine, Thoraxklinik Heidelberg, Heidelberg, Germany; 2Allergy Immunology
& Respiratory Medicine, The Alfred Hospital, Melbourne, Australia; 3Lung
Transplant Unit, Prince Charles Hospital, Chermside, Australia; 4Pulmonary and
Critical Care Medicine, University of Iowa, Iowa City, United States;
5Pneumology, Charité Campus-Mitte, Berlin, Germany; 6Pulmonary Associates,
John C. Lincoln Hospital, Phoenix, United States; 7Ludwig-Boltzmann-Institute
for COPD, Otto-Wagner-Hospital, Vienna, Austria; 8Pneumologie, Klinikum
Nürnberg, Nürnberg, Germany; 9Pneumologie, Zentrum für Pneumologie, Hemer,
Germany; 10Advanced Lung Disease Program, Mater Misericordiae University
Hospital, Dublin, Ireland; 11Clinical Department, Uptake Medical Corp, Tustin,
United States; 12Pulmonary Critical Care and Sleep Medicine, Caritas St.
Elizabeth’s Medical Center, Boston, United States

Background: A recent approach to bronchoscopic lung volume reduction (LVR),
BTVA, involves the localized application of thermal energy through heated water
vapor to targeted areas of emphysematous lung in order to induce LVR.
Objectives: Evaluate efficacy and safety of BTVA in the treatment of heteroge-
neous emphysema during a clinical trial.
Methods: Open-label, single-arm trial of BTVA in patients with upper lobe
predominant emphysema (n=44). Entry criteria: FEV1 15% - 45% predicted,
RV>150%, TLC>100%, 6MWD>140 m, DLCO>20%, previous pulmonary re-
habilitation. Primary efficacy endpoint: FEV1 and SGRQ at 6 months. Other
endpoints included FVC, RV, FRC, TLC, mMRC dyspnea, 6MWD.
Results: No procedural complications (mean procedure time=30 min). Lung func-
tion changes from baseline (mean (SE)) are summarized in the following table:

Table 1

FEV1 (ml) FVC (ml) RV (ml) FRC (ml) TLC (ml) IC (ml) DLCO (%)

3 mths 139 (27) 223 (59) –417 (94) –313 (94) –273 (86) 40 (75) 2.4 (1.1)
6 mths 141 (26) 271 (72) –406 (113) –369 (97) –220 (70) 149 (64) 1.7 (1.3)

p<0.05 for all values except IC at 3 months and DLCO at 6 months.

At 6 months, FEV1 improvement was ≥12% in 55%. SGRQ improved by 14 (2)
units with 73% of patients improving ≥4units, 6MWD increased 47 (11), mMRC
improved 0.9 (0.2) units, BODE score improved 1.4 (0.3) units (all p<0.05). A
total of 29 serious adverse events occurred in 19 patients, with the majority being
respiratory. One fatal event was reported 67 days post-BTVA.
Conclusion: Unilateral lobar BTVA treatment of heterogeneous emphysema re-
sults in clinically significant improvements in multiple efficacy endpoints that are
sustained from 3 to 6 months.

371
Lung volume reduction coil treatment for patients with severe heterogeneous
emphysema, a multicenter feasibility trial
Dirk-Jan Slebos1, Karin Klooster1, Martin Hetzel2, Franz Stanzel3,
Gaeton Deslee4, Christian Witt5, Wolfgang Geseirich6, Romain Kessler7,
Michael Pfeifer8, Stefan Blaas8, Jurgen Hetzel9, Charles-Hugo Marquette10,
Felix Herth11. 1Pulmonary Diseases, UMC-Groningen, Groningen, Netherlands;
2Pulmonary Diseases, Krankenhaus vion Roten Kreutz, Stuttgart, Germany;
3Lungenklinik, Lungenklinik, Hemer, Hemer, Germany; 4Pulmonary Diseases,
Hopital Maison Blanche CHU Reims, Reims, France; 5Pulmonary Diseases,
Campus Charite Mitte, Berlin, Germany; 6Pulmonary Diseases, Asklepios,
Gauting, Germany; 7Pulmonary Diseases, CHRU de Strasbourg, Strasbourg,
France; 8Pulmonary Diseases, Klinikum Donaustauf, Donaustauf, Germany;
9Pulmonary Diseases, University Hospital, Tuebingen, Germany; 10Pulmonary
Diseases, Hopital Pasteur, CHU Nice, Nice, France; 11Pulmonary Diseases,
Thoraxklinik, Heidelberg, Germany

Introduction: The Lung Volume Reduction Coil (LVRC) is a bronchoscopic
device made of self-expandable nitinol wire for the treatment of emphysema. A
previous single center pilot study showed safety and efficacy in severe upper-lobe
emphysema.
Aim: In this study we investigated the feasibility, safety and efficacy of LVRC
treatment in a multicenter cohort trial design in patients with severe upper or lower
lobe heterogeneous emphysema.
Methods: 44 patients (23F/21M, 60yrs (±11), FEV1 29.9%pred (±6.9%), RV
249%pred (±52%), TLC 135%pred (±16%)) were bronchoscopically treated un-
der general anesthesia using fluoroscopy with LVRCs (PneumRx, USA) in either

Abstract 373 – Table 1

Average mL Volume Reduction Average Target Lobe Volume Average Heterogeneity Percentage of Upper Lobe FEV1 6-MWD SQRG
(primary endpoint) Reduction Score Treatments

CV+ (n=10) –90,5 –6,1% 24,1% 80% –3,1% 9,7% 0.7 (n=8)
CV– (n=14) –1264.8 –79.0% 13.2% 50% 12.5% 9.0% –8.1(n=7)
� 1174.3 72.9% 10,9% 16.0% 0,1% 7,4%

one or two lungs (in two sequential procedures) in 10 European centers. Safety
was evaluated by recording of all adverse events (AEs). Efficacy as measured by
questionnaires, pulmonary function- and exercise testing will be measured at 3, 6
and 12 months post treatment.
Results: 83 LVRC procedures were performed (39 bilateral, 5 unilateral). 33
patients were treated in the upper lobes and 11 in the lower lobes. The mean
procedure time was 50 mins (±24), using a median of 10 coils (range 8-14) per
lobe. The coil lengths used were 70mm (2x), 85mm (19x), 100mm (352x), 125mm
(347x), 150mm (81x) and 175mm (25x). AEs <24hrs after the procedure were:
COPD exacerbation (n=2), pneumothorax (n=1), chest pain (n=2), dyspnea (n=3),
consolidation (n=1), cough (n=1), and mild hemoptysis (n=5).
Conclusion: The LVRC treatment is technically feasible in both upper and lower
lobe emphysema, with a good periprocedural safety profile. At the ERS conference
meeting we will also be able to present the follow-up efficacy and safety data for
this trial.

372
One year follow-up in the European multicenter study for the treatment of
advanced emphysema with bronchial valves
Vincent Ninane1, Michela Bezzi2, Christian Geltner3, Xavier Gonzalez4.
1Respiratory Medicine, St. Pierre Hospital, Brussels, Belgium; 2Respiratory
Medicine, Hospedale Civili di Brescia, Brescia, Italy; 3Respiratory Medicine,
LKH Natters, Innsbruck, Austria; 4Clinical Research, Spiration Inc., Redmond,
WA, United States

We have reported positive results of a blinded and randomized sham bronchoscopy
controlled study that evaluated the IBV® Valve System (Spiration Inc.) in subjects
with advanced upper lobe predominant emphysema. After a 3-month evaluation,
subjects in the treatment and sham control groups were un-blinded. Then, the
control group was allowed to receive valve treatment. In 3 of the 7 centers partic-
ipating in the study, Ethics approval was obtained for an additional evaluation at
approximately 1 year of treatment.
Methods: After approximately one year of receiving valves, the evaluations in-
cluded physical examination, imaging (CT scan to evaluate regional volumetric
changes), pulmonary function, questionnaires, exercise and blood gases.
Results: All subjects were in stable condition, and satisfied with the outcome.
Complete data for paired analysis was available in 25 of 29 subjects that returned
for the evaluation. The average time for the evaluations was 13.5±1.3 months.
Results are summarized in a table format.

Variables Baseline 1 year+ P-value

UL volume (liters) 3.13±0.9 2.95±0.75 0.018
Non-UL Volume (liters) 3.48±0.8 3.79±0.78 0.001
TLC plethy (liters) 7.4±1.3 7.7±1.5 0.175
FEV1 (liters) 0.9±0.3 0.9±0.3 0.35
SGRQ (scale 0 to 100) 59.9±9.3 50.7±20.6 0.018
MMRC (scale 0 to 4) 2.9±0.8 2.0±1.0 0.0003
6MWT (meters) 367±97 374±137.4 0.89
PO2 (mmHg) 65±8.6 67.6±9.7 0.19
BODE (scale) 5.5±1.6 4.7±2.3 0.05

Conclusions: Improvements with IBV Valve treatment are sustained after 1 year.
Subjects with advanced emphysema have a fast slope of decline however, palliative
treatments with bronchial valves could affect the natural course of this disease.

373
Study of the use of Chartis® pulmonary assessment system to optimize
subject selection for endobronchial lung volume reduction (ELVR) – Results
and subgroup analysis
Daniela Gompelmann1, Dirk-Jan Slebos2, Joachim Ficker3,
Frank Reichenberger4, Bernd Schmidt5, Lars Ek6, Ralf Eberhardt1.
1Pneumology, Thoraxklinik at University Hospital, Heidelberg, Germany;
2Pneumology, University Medical Center, Groningen, Netherlands; 3Pneumology,
Klinikum Nürnberg, Nürnberg, Germany; 4Pneumology, University Hospital,
Giessen, Germany; 5Pneumology, University Hospital, Halle, Germany;
6Pneumology, University Hospital, Lund, Sweden

Introduction: Collateral ventilation (CV) has been shown to prevent lung volume
reduction (LVR) after Endobronchial Valve (EBV) treatment. Direct measurement
of CV may predict patients who will achieve significant LVR. The Chartis®

Pulmonary Assessment System quantifies the average collateral resistance. When
the resistance value >10, the patient is “CV Negative;” when the resistance value
≤10, the patient is “CV Negative;”.
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Objective: To evaluate the effectiveness of the Chartis® system in predicting
subjects with heterogeneous emphysema who will achieve significant (≥350mL)
LVR from EBV therapy.
Methods: Patients with heterogenous emphysema were enrolled. Following Char-
tis assessment of the targeted lobe, that was determined by using HRCT, all patients
were treated with Zephyr® EBV. Primary endpoint was HRCT-measured LVR in
the treated lobe at 30-days. FEV1, SGRQ and 6MWT were evaluated as secondary
endpoints.
Results: To date, primary endpoint is collected for 24 patients. Primary and Sec-
ondary Endpoints for 75-80 patients are anticipated. Subgroup analyses will focus
on patient selection criteria.
Conclusion: Chartis System predicts significant LVR after EBV treatment. Results
suggest that expanded patient selection criteria will enable successful treatment
for a broader population of emphysema patients.

374
6-month follow-up in patients with advanced homogeneous emphysema
treated with endobronchial lung sealant therapy
Arschang Valipour1, Felix Herth2, Ralf Eberhardt2, Franz Stanzel3,
Reiner Bonnet4, Juergen Behr5, Charles Marquette6, Mordechai Kramer7.
1Respiratory and Critical Care Medicine, Otto Wagner Hospital, Vienna, Austria;
2Pneumology and Critical Care, Thoraxklinik University of Heidelberg,
Heidelberg, Germany; 3Pneumology II and Endoscopy Service, Lungenklinik
Hemer, Hemer, Germany; 4Pneumology, Zentralklinik Bad Berka GmbH, Bad
Berka, Germany; 5Medizinischer Klinik III, University Bergmannsheil, Bochum,
Germany; 6Service of Pneumology, Hospital Pasteur University of Nice, Nice,
France; 7Pulmonary and Critical Care Medicine, Rabin Medical Center,
Bellinson Hospital, Petach Tikva, Israel

Objective(s): Bronchoscopic lung volume reduction therapy using endobronchial
valves (Scuirba F et al., NEJM, 2010;363) and coils (Herth FJ et al. Therap Adv
Resp Dis, 2010;4) has shown limited efficacy in patients with advanced homoge-
nous emphysema (AHoE). This study summarizes responses to AeriSeal® Em-
physematous Lung Sealant (ELS) therapy in patients with AHoE out to 6 months.
Methods: Patients with AHoE and scintigraphy scans showing reduced perfusion
to the upper lung zones (n=12) were included in this study, which was performed
at 8 investigational centers in Europe and Israel. All patients received initial 2-
site upper lobe bronchoscopic ELS therapy; approximately 2/3 received a second
treatment at 2 additional sites in the contralateral lung. Follow-up was performed
at 3 and 6 months post treatment.
Results: Upper lobe ELS therapy in this cohort of AHoE patients (8 male, age
64±7 yrs) was well tolerated, and was associated with improvements in pul-
monary function, functional capacity, and quality of life. Three (3) and 6 month
changes in FEV1 (+12.6±13.1%; 9.5±13.9%), FVC (8.1±12.1%; 8.6±13.1%),
RV/TLC ratio (-3.6±8.7%; -5.1±8.3%), MRCD (-0.2±0.83U; -0.4±0.90U),
6MWT (+15.4±45.8m; +16.6±47.7m), and SGRQ (-7.9±17.6U; -13.3±23.0U)
were observed. MCID improvements in spirometry (>12% improvement in FEV1

and/or FVC) were observed in ≥ 50% of patients at both time points.
Conclusions: ELS therapy produces durable improvements in pulmonary function
and quality of life in patients with AHoE, and represents a new therapeutic op-
tion for patients with homogeneous emphysema who remain symptomatic despite
maximal medical therapy.

375
Efficiency of the endo-bronchial volum reduction treatment for severe
heterogeneous emphysema
Turhan Ece1, Aysen Erer1, Zuleyha Bingol2, Tugce Hürkal2, Alper Toker3,
Ferah Ece2. 1Pulmonary Department, Istanbul University Istanbul Medical
Faculty, Istanbul, Turkey; 2Pulmonary Department, Istanbul Bilim University,
Istanbul, Turkey; 3Thoracic Surgery Department, Istanbul University Istanbul
Medical Faculty, Istanbul, Turkey

Background: Patients with advanced chronic obstructive pulmonary disease
(COPD) have limited treatment options. Exercise capacity and health related
quality of life (HRQL) of the patients are affected by the progress of respiratory
failure. Volum reduction surgery is reported to be effective for selected patients
with severe COPD. But there is a high risk for the surgery of these patients with
hypoxemia hypercapnia. Endo-bronchial volum reduction treatment (EBVRT) by
a valve application which is a minimally invasive method has been come up for
these patients.
Method: To study the safety and effectiveness of the EBVRT for heterogeneous
emphysema.
Result: EBVRT were applied to 21 patients. Most of the patients were male
(66.6%). Valves were placed into upper lobe (n=15), lower lobes (n=5) and mid-
dle lobe (n=1). There were no procedure-related deaths. Only one patient with
ischemic heart disease was died at the 3rd month. Device related complication
was occurred in two patients; one patient was intubated and the other patient’s
valve was occluded and worked inversely. Functional capacity was improved in
71% (n=15) of the patients but only 66% (n=10) of these patients were feeling
and doing better. In these patients mean 10mmHG increase of PaO2 and mean
4.5mmHG decrease of PaCO2 were observed at 3rd month. HRQL were improved
in 48% (n=10) of the patients. However, pulmonary functions, 6 minute walking
distance were not significantly changed.

Conclusion: Although FEV 1, 6 minute walking distance were not changed,
PaO2, functional status and HRQL improvement were observed with EBVRT of
advanced emphysema patients. EBVRT is a new method with acceptable safety
for the patients with severe COPD.

66. Altered mechanisms during exercise in
disease

376
Late-breaking abstract: Impaired carbon monoxide diffusion capacity is the
strongest predictor of exercise intolerance, even in moderate COPD
Amir Farkhooy1,2 , Andrei Malinovschi2, Harpa Arnardottir1 ,
Margareta Emtner1, Hans Hedenström2, Christer Janson1. 1Lung & Allergy
Diseases, Medical Sciences, Uppsala University, Sweden; 2Clinical Physiology,
Medical Sciences, Uppsala University, Sweden

Background: Exercise intolerance is the hallmark of COPD and FEV1 is the
traditional method used to define the severity of COPD. However there is a disso-
ciation between FEV1 and exercise capacity in a large proportion of subjects with
COPD. Therefore it is of interest to investigate if other lung function parameters
are having an additive, predictive value of exercise capacity (EC) and if this differs
according to the COPD stages.
Methods: Spirometry, measurements of lung volumes and diffusing capacity for
carbon monoxide (DLCO) were performed in 88 patients with COPD GOLD stages
II-IV. EC was determined by symptom-limited incremental cycle ergometer test.
Results: DLCO, FEV1 and inspiratory capacity (IC) were found to be the best
predictors of EC in a stepwise regression analysis and explain 72% of EC. These
lung function parameters explained 71% of EC in GOLD II, 69% in GOLD III
and 32% in GOLD IV. DLCO alone was the best predictor of exercise capacity in
GOLD II and IV (Table).

Predictive values of FEV1, IC and DLCO for exercise capacity in diffrent GOLD classes

GOLD II GOLD III GOLD IV

FEV1 0.27* 0.53* 0.13*
IC 0.42* 0.41* 0.17*
DLCO 0.69* 0.51* 0.29*

Numbers are presented as R2 values from a simple regression model. *Indicates significant rela-
tion.

Discussion: Additive information regarding COPD patients’ exercise capacity is
obtained by measuring diffusing capacity and inspiratory capacity. DLCO was
the strongest predictor of exercise capacity in all subjects and the best individual
predictor in patients with GOLD stage II. This suggests that clinically monitoring
with measurements of diffusing capacity may be beneficial even in patients with
moderate disease severity.

377
ACE gene polymorphisms, COPD exercise tolerance and response to acute
oxygen
Nelly Heraud1, Christian Préfaut2, Jacques Desplan1, Alain Varray3. 1Clinique
du Souffle, Fontalvie, Osseja, France; 2Physiologie et Médecine Expérimentale
du Coeur et des Muscles - INSERM U 1046, CHU de Montpellier, Montpellier,
France; 3EA 2991 - Laboratoire Mouvement to Health ou Mouvement et Santé,
Université Montpellier 1, Montpellier, France

Introduction: Recent studies have shown that polymorphisms of the angiotensin-
converting enzyme (ACE) gene are closely associated with pulmonary disor-
ders.The aim of this study was 1) to investigate the impact of ACE gene polymor-
phism on exercise tolerance 2) to determine whether a relationship exists between
oxygen responses and differential genotype (DD, DI or II).
Methodology: Twenty-four COPD patients [FEV1=51±2.4%pred] exhibiting
exercise-induced desaturation performed endurance exercise at 60% of their max-
imal workload in two randomised conditions: normoxia and hyperoxia. ACE
genotype was determined for each patient. Endurance time (Tlim), dyspnoea, car-
diac output (CO) and arterio-venous difference in oxygen (AVD) were compared.
Results: In normoxia, Tlim was greater for DI than DD (1168 vs 541s; p<0.05).
Oxygen supply improved performance in both groups, but DI again exhibited better
endurance than DD (1313 vs 1132s; p=0.01). This better exercise capacity in DI was
associated with a greater AVD and decreased CO for comparable oxygen uptake.
Although O2 significantly increased Tlim in two-thirds of patients (R+) and signif-
icantly decreased it in about one-third (R-), R+ and R- proportion was comparable
in the two genotype groups (chi2=0.52, p=0.46).
Conclusion: This study showed that I-allele was associated with better endurance
performance. Although DD and DI increased performance with oxygen, responses
were associated with differential consequences on cardiovascular and peripheral
muscle adaptations. However, ACE polymorphism could not be related to positive
or negative oxygen responses.
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378
Influence of abdominal volume regulation on chest wall hyperinflation during
constant work rate exercise in patients with COPD
Luciana Takara, Marcos Nunes, Thulio Cunha, Fernando Queiroga, Miguel
Rodrigues, Ethiane Meda, Mayron Oliveira, Gaspar Chiappa, Luiz Eduardo Nery,
J. Alberto Neder. Respiratory Div., Federal Univ. of Sao Paulo, Sao Paulo, Brazil

It has been recently reported that some patients with chronic obstructive pulmonary
disease (COPD) may actively recruit the expiratory abdominal (AB) muscles in
order to avoid exercise-related dynamic hyperinflation. It remains unclear, however,
whether this strategy is universally efficacious in counterbalancing the potential
increases in rib cage (RC) volumes thereby promoting a net deflating effect on chest
wall (CW). Thirty males with COPD (FEV1= 43.8±9.5%) performed a constant
work rate cardiopulmonary exercise test (75% max) to the limit of tolerance (Tlim)
on a cycle ergometer. Breath-by-breath ventilatory kinematics was continuously
monitored by optoelectronic plethysmography (BTS, Italy). End-expiratory vol-
ume of the RC (EEVRC) and EEVCW significantly increased from rest to Tlim in
17 patients. EEVAB remained stable in 9 of them (“non-recruiters/hyperinflators”);
in contrast, it decreased slightly in 7 “recruiters/hyperinflators” thereby lessening
CW hyperinflation. EEVRC remained stable and EEVAB decreased sharply in the
remaining 13 “recruiters/non-hyperinflators”. “Recruiters/hyperinflators” showed
higher dyspnoea scores and the worst exercise capacity (∼80% lower than the
“recruiters/non-hyperinflators”) (p<0.05). In conclusion, CW deflation secondary
to extensive AB recruitment was restricted to COPD patients showing no evidences
of RC hyperinflation. On the other hand, pronounced increases in RC volumes
were associated with milder degrees of AB recruitment. Although this avoided
more severe CW hyperinflation, it was related to intense breathlessness and poor
exercise tolerance. Supported by: FAPESP and CNPq, Brazil

379
Effect of heliox breathing on locomotor and respiratory muscle oxygen
delivery during exercise in COPD patients with or without dynamic
hyperinflation
Zafeiris Louvaris1,2, Vasilis Andrianopoulos1, Maroula Vasilopoulou1,2,
Evgenia Cherouveim1,2, Stauroula Spetsioti1,2 , Andrea Aliverti3 ,
Helmut Habazettl4,5, Peter Wagner6, Spyros Zakynthinos1, Ioannis Vogiatzis1,2.
1Dept. of Critical Care Medicine and Pulmonary Services, Evangelismos
Hospital, “M. Simou, and G.P. Livanos Laboratories”, 2Dept. of Physical
Education and Sport Sciences, National and Kapodistrian University of Athens,
Athens, Greece; 3Dipartimento di Biongegneria, Politecnico di Milano, Milano,
Italy; 4Charité Campus Benjamin Franklin, Institute of Physiology, Berlin,
Germany; 5German Heart Institute, Institute of Anesthesiology, Berlin, Germany;
6Dept. of Medicine, University of California, San Diego, La Jolla, United States

Background: Dynamic hyperinflation and large intrathoracic pressure swings in-
duce negative hemodynamic effects during exercise in COPD. Heliox breathing
reduces the degree of dynamic hyperinflation thereby improving peripheral muscle
oxygen delivery. Whether this effect also applies to patients who do not hyperinflate
during exercise, is unknown.
Methods: 17 COPD patients (n=8 hyperinflators [FEV1=37±4% pred] and n=9
non-hyperinflators [FEV1=48±4% pred]) performed two constant-load exercise
tests to the limit of tolerance in air and whilst breathing heliox.
Results: The improvement in exercise tolerance by heliox was not different
between hyperinflators and non-hyperinflators (by 3.8±1.9 and 4.2±2.0 min,
respectively).This is probably due to the finding that systemic oxygen deliv-
ery significantly improved in both hyperinflators (from 1.48±0.10 to 1.70±0.13
l/min) and non-hyperinflators (from 1.68±0.12 to 1.93±0.15 l/min); however,
the mechanism of improvement was different as heliox improved cardiac output
in non-hyperinflators (from 9.3±0.5 to 10.4±0.5 l/min) whilst arterial oxygen
content increased only in hyperinflators (from 160±3 to 177±4 mlO2/l). Nonethe-
less, quadriceps and intercostal muscle oxygen delivery (measured by NIRO+ICG
method with arterial sampling) improved significantly and by the same magnitude
in both hyperinflators (by 16.6±7.4 and 4.0±1.1 mlO2/min/100g, respectively)
and non-hyperinflators (by 17.6±8.2 and 4.5±1.2 mlO2/min/100g, respectively).
Conclusion: Heliox improves peripheral and respiratory muscle oxygen delivery
in all COPD patients regardless of the occurrence of exercise-induced dynamic
hyperinflation.

380
Effects of oxygen supplementation on cerebral oxygenation during
progressive exercise in patients with COPD and healthy controls
Mayron Faria Oliveira, Miguel Koite Rodrigues, Luciana S. Takara, Erika
Cristine Treptow, Thulio M. Cunha, J. Alberto Neder. Respiratory Division,
Department of Medicine, Federal University of Sao Paulo, Sao Paulo, Brazil

The rate of change (�) in cerebral oxygenation (COx) during exercise is modu-
lated by cerebral blood flow and arterial O2 content (CaO2). It is currently unclear
whether �COx would (i) be impaired during exercise in patients with chronic
obstructive pulmonary disease (COPD) who are not overtly hypoxaemic and (ii) im-
prove with hyperoxia (HiOX, FIO2= 0.4) in these patients. Twenty non-hypercapnic
males with COPD (FEV1= 47.2±11.5% predicted) and 9 age- and gender-matched
controls underwent incremental exercise tests under HiOX and normoxia (NOX).
�COx was determined by near infrared spectroscopy (fold-changes in HbO2)

and cardiac output (QT) by impedance cardiography. A significant drop in SpO2
was found in 8/20 patients (peak SpO2= 86±2% vs. 96±2% for “desaturators”
(DESAT) and “non-desaturators” (NONDESAT), respectively. In NOX, �COx
was lower in DESAT versus NONDESAT and controls; in contrast, mean arterial
pressure (MAP) was higher in the former group (p<0.05). Increases in SpO2 with
HiOX were particularly pronounced in DESAT (86±2 vs. 99±1%); interestingly,
a significant improvement in COx was found only in this group (0.52±0.20 vs.
2.09±0.42; p<0.01). There was no significant effect of HiOX on QT in control and
COPD groups; MAP, however, decreased in DESAT (p<0.05). �COx is impaired
in patients with COPD who desaturate during progressive exercise even if they are
not entitled to long-term O2 therapy. O2 supplementation (FIO2= 0.4) is able to
correct for these abnormalities, an effect that was related to enhanced CaO2 rather
than improved cerebral haemodynamics. Supported by: CNPq and FAPESP, Brazil.

381
Locomotor muscle afferents contribute to ventilatory control during exercise
in heart failure patients
Thomas Olson1, Michael Joyner2, John Eisenach2, Timothy Curry2,
Bruce Johnson1. 1Cardiovascular Diseases, Mayo Clinic, Rochester, MN, United
States; 2Anesthesiology, Mayo Clinic, Rochester, MN, United States

Background: Reduced ventilatory efficiency is a hallmark of heart failure (HF)
and is linked to disease severity and worse prognosis. Mechanisms responsible
for altered ventilatory efficiency remain poorly understood but may include neuro-
logic feedback from locomotor muscles. This study was designed to determine the
impact of blocking locomotor muscle afferent feedback on ventilation (VE) during
exercise in HF patients.
Methods: 5 HF patients with reduced systolic function (age=60±11 yrs,
ht=1.81±0.03 m, wt=94±7 kg, ejection fraction 27±5%, NYHA class 2±0) un-
derwent two 5 minute submaximal steady-state exercise sessions at 60% peak work
(placebo-PLA vs regional neural blockade via intrathecal injection of fentanyl-
RNB). Breath-by-breath measures included VE, breathing frequency (fb), tidal
volume (VT), end-tidal carbon dioxide (PETCO2), oxygen consumption (VO2), and
carbon dioxide production (VCO2). Central chemoreceptor sensitivity was also
measured via CO2 rebreathe.
Results: At end exercise, there was no difference in VO2 (1.4±0.2 vs 1.4±0.2
L/min, p=0.43). whereas VE was reduced with RNB (48.0±6.5 vs 41.8±6.0
L/min, p<0.05) through a reduction in fb (27.2±5.2 vs 23.9±4.2 breaths/min,
p<0.01) with no change in VT (1.8±0.2 vs 1.8±0.2 L/min, p=0.81). Additionally,
the VE/VCO2 ratio was reduced (improved) with RNB (33.2±3.5 vs 28.2±2.8,
p<0.05). After exercise, there was no difference between the conditions for
chemoreceptor sensitivity (VE/PETCO2 slope=2.4±0.9 vs 2.4±0.6, p=0.80).
Conclusion: In HF patients, blocking afferent neural feedback from the locomotor
muscles during exercise reduces VE and improves ventilatory efficiency. Funded
by NIH/NCRR grant KL2-RR024151.

382
Comparing cardiopulmonary responses to incremental exercise in patients
with chronic thromboembolic pulmonary hypertension and idiopathic
pulmonary arterial hypertension
Roberta Pulcheri Ramos, Fabricio Martins Valois, Juliana Moura, Thais Melatto,
Eloara Ferreira, Jaquelina Sonoe Ota Arakaki, Luiz Eduardo Nery, J. Alberto
Neder. Respiratory Division, Federal Univ. of Sao Paulo, Sao Paulo, Brazil

Patients with chronic thromboembolic pulmonary hypertension (CTPH) are more
likely to develop proximal obstructive lesions than those with idiopathic pulmonary
arterial hypertension (IPAH). Therefore, CTPH might present with poorer right
ventricle-pulmonary vascular coupling, worse ventilation-perfusion matching, and
lower maximal exercise capacity compared to IPAH. We comparatively evaluated
26 patients with CTPH and 14 with IPAH who underwent a symptom-limited
incremental exercise test on a cycle ergometer. Haemodynamic variables (systolic
volume [SV] and cardiac index [CI]) were measured by impedance cardiography.
Baseline characteristics were similar in CTPH and IPAH (age 48±16 vs 40±17 yrs;
CI 2,0±0,5 vs 2,2±0,6 L/min/m2; pulmonary vascular resistance 14±5 vs 16±8
Wood; p>0,05). Metabolic, cardiovascular and haemodynamic parameters also did
not differ between the groups (peak V’O2 11±3 vs 12±3 mL/kg/min; �V’O2/�W
7,3±1,7 vs 7,1±1,7; peak SV 84±13 vs 86±22 mL; peak CI 6,5±1,0 vs 6,9±1,6
L/min/m2; p>0,05). However, CTPH patients had higher �V’E/ �V’CO2 (75±26
vs 52±17; p<0,05), lower end-tidal CO2 pressure at the anaerobic threshold
(21±5 vs 28±6 mmHg; p<0,05) and greater oxyhaemoglobin desaturation (peak
SpO2 88±7 vs 93±5, p<0,05). In conclusion, patients with CTPH had higher
sub-maximal ventilatory response to progressive exercise compared to those with
IPAH. Although this difference did not impact upon peak exercise capacity, it
indicates that CTPH led to more extensive pulmonary gas exchange abnormalities
despite similar resting and exercise haemodynamic impairment.

383
Do respiratory mechanics abnormalities contribute to exertional dyspnoea in
patients with pulmonary hypertension?
Pierantonio Laveneziana1, Gilles Garcia2,3, Fadia Nicolas-Jilwan2,
Christian Straus1, Xavier Jaïs2,3, Laurent Savale2,3, David Montani2,3,
Olivier Sitbon2,3 , Gérald Simonneau2,3, Marc Humbert2,3 , Thomas Similowski1.
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1Laboratoire de Physio-Pathologie Respiratoire, ER 10 UPMC, Université Paris
6 and Service de Pneumologie et Réanimation Médicale, Groupe Hospitalier
Pitié-Salpêtrière, Paris, France; 2Service de Pneumologie et Réanimation
Respiratoire, Centre National de Référence de l’Hypertension Pulmonaire Sévère,
Hôpital Antoine Béclère, Université Paris-Sud 11, Clamart; 3U999 “HTAP:
Physiopathologie et Innovation Thérapeutique”, INSERM, Clamart, France

We examined the impact of changes in ventilatory profile and dynamic oper-
ating lung volumes during symptom-limited incremental cardiopulmonary cycle
exercise testing (CPET) on the intensity of dyspnoea in patients with pulmonary
hypertension (PH). Twenty non-smokers PH patients (n=13 idiopathic, n=7 chronic
thromboembolic disease) with no evidence of spirometric obstruction (FEV1/FVC
= 85±7% pred) and 10 age-matched healthy subjects performed a CPET to the
limit of tolerance. Ventilatory profile, operating lung volumes [derived from in-
spiratory capacity (IC) measurements], and dyspnoea intensity (by Borg scale)
were assessed throughout CPET. In 70% of PH patients (n=14), IC decreased
progressively throughout CPET by 0.35L on average (dynamic hyperinflation),
whereas in all healthy subjects IC increased by 0.2L. Dyspnoea intensity and
minute ventilation (V’E) were greater in PH patients at any stage of CPET com-
pared with healthy controls: at standardized work rate of 60watts, dyspnoea rating
and V’E were 5 Borg units and 45L/min respectively in PH patients compared
with 1 Borg unit and 33L/min respectively in healthy subjects. At standardized
V’E of 60L/min, PH patients presented with greater dyspnoea (by 4 Borg units)
and dynamic hyperinflation (by 0.3L) compared with healthy controls. Dynamic
hyperinflation and the excessive ventilatory response to CPET seem to be potential
contributors to increased exertional dyspnoea intensity in patients with PH.
Supports: 1) Seventh Framework Programme of the European Union, International
Re-integration Grants, FP7-PEOPLE-2010-RG, Grant PIRG07-GA-2010-268396-
EDPAH; 2) PFIZER Investigator-Initiated Research, Grant WS 942458.

67. Treatment of lung cancer
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Late-breaking abstract: Relationship of aquaporin 1, 3 and 5 expression in
lung cancer cells to cellular differentiation, invasive growth and metastasis
potential
Miyako Shimasaki1, Yuichiro Machida3, Yutaka Takahara2, Hirohisa Toga2,
Yoshimichi Ueda1. 1Pathology, Kanazawa Medical University, Kahoku-gun,
Ishikawa, Japan; 2Respiratory Medicine, Kanazawa Medical University,
Kahoku-gun, Ishikawa, Japan; 3Respiratory Surgery, Kanazawa Medical
University, Kahoku-gun, Ishikawa, Japan

An oncogenic capacity of aquaporins (AQPs), transmembrane channels for water,
was recently proposed. This study seeks to elucidate the involvement of AQP1,
3 and 5 in the development and progression of lung cancer. Expression analyses
of AQP1, 3 and 5 by immunohistochemistry, western blot and real time RT-PCR
in 160 lung cancers showed that AQP1, 3 and 5 were expressed in tumor cells of
71, 40 and 56%, of lung cancers, respectively. AQPs expressions were frequent
in adenocarcinomas (ADCs), while AQP1 and 5 were negative in squamous cell
carcinomas. Bronchioloalveolar carcinoma (BAC) cells exhibited an apicolateral
AQP1 and apicolateral or basolateral AQP3 localization in non-mucinous type,
and apical AQP1 and 5 and basolateral AQP3 expression in mucinous type, which
corresponded to AQPs expression of non-neoplastic lung tissue. Basolateral AQP5
expression was acquired during tumorigenesis of non-mucinous BAC. In contrast,
invasive ADC tumor cells, either with fibroblastic reaction or papillary growth in
the alveolar space, overexpressed AQP1 and 5 with loss of subcellular polarization
and with an intracytoplasmic distribution. Overexpression of AQP1 correlated with
high postoperative ADC metastasis ratios and unfavorable disease-free survival
rates (p=0.031). We conclude that expression patterns of AQP1, 3 and 5 in lung
cancer cells are mostly associated with cellular differentiation. However, the ex-
pression of AQP1 and 5 is up-regulated in invading lung cancer cells, particularly
in ADCs, and the overexpression of AQP1 with loss of subcellular polarization is
suggested to be involved in their invasive and metastatic potential.

385
A phase III randomised trial assessing the activity of first-line
ifosfamide-gemcitabine (IG), a non-platinum chemotherapy (CT), in patients
with advanced non-small cell lung cancer (NSCLC)
Thierry Berghmans1, Jean-Jacques Lafitte2, Marianne Paesmans3, Anne-Pascale
Meert1, Arnaud Scherpereel2, Nathalie Leclercq1, Jean-Paul Sculier1. 1Intensive
Care and Thoracic Oncology, Institut Jules Bordet, Brussels, Belgium;
2Pneumology, CHRU Lille, Lille, France; 3Data Centre, Institut Jules Bordet,
Brussels, Belgium

Rationale: Few data showed similar survival for platinum-free and platinum-based
CT regimens. Our primary endpoint was to determine if cisplatin-based chemother-
apy, GIP or DP, will improve survival in comparison to the IG combination in
patients with advanced NSCLC.

Methods: After central randomisation, patients received either GIP (gemcitabine
1g/m2 D1-8, ifosfamide 3g/m2, cisplatin 50 mg/m2), IG (gemcitabine 1g/m2 D1-8,
ifosfamide 3g/m2) or DP (docetaxel 75 mg/m2, cisplatin 50 mg/m2). According to
the ELCWP experience, an increase of the 1 year survival rate from 35% in the
IG arm to 50% in the two cisplatin arms will require to observe 360 deaths.
Results: From 12/2003 to 03/2009, 693 eligible patients were randomised.
Main characteristics were: median age 58 years, male/female 523/170, squa-
mous/adenocarcinoma/other 152/386/155, Karnofsky PS 60-70/80-100 157/536,
stage IIB-III/IV 129/564. The main results are:

IG GIP DP p

Response rate (95% CI) 27% (21–32) 33% (27–39) 26% (20–31) 0.29
Median PFS (95% CI) 3.6 m (2.8–4.4) 4.1 m (3.4–4.8) 3.6 m (3.2–3.9) 0.66
1-year survival (95% CI) 38% (31%–45%) 35% (29%–41%) 35% (29%–41%) 0.82
Median survival (95% CI) 8.9 m (7.2–10.6) 9.0 m (7.7–10.2) 8.3 m (6.9–9.7)

GIP was associated with (p < 0.05) more neutropenia, thrombopenia, vomiting,
while more cardiotoxicity, diarrhea and peripheral neuropathy was observed with
DP and encephalopathy with IG.
Conclusion: In this large phase III trial, a non-platinum CT regimen (ifosfamide-
gemcitabine) had similar activity to cisplatin-based CT in terms of survival, PFS
and response rates with a favourable toxicity profile.

386
Gemcitabine sensitizes lung cancer cells to Fas/Fas ligand system-mediated
killing
Liboria Siena, Elisabetta Pace, Maria Ferraro, Caterina Di Sano, Mario Melis,
Mirella Profita, Mark Gjomarkaj. Institute of Biomedicine and Molecular
Immunology (IBIM), National Research Council (CNR), Palermo, Italy

Gemcitabine (GEM) is an agent commonly used in the treatment of non small
cell lung cancer (NSCLC). GEM induces apoptosis in NSCLC cells indirectly by
increasing functionally active Fas expression. To further explore the mechanisms
involved in the activation by GEM of apoptosis extrinsic pathway in lung cancer
cells, we evaluated the ability of GEM to upregulate the expression of FasL in
NSCLC H292 (mucoepidermoid carcinoma) cell line and to increase the sensitivity
of these cells to Fas-mediated killing of cytotoxic lymphocytes. Cells were cultured
with and without GEM (0.05 μM) for 24, 48, 72 and 96 hrs, and FasL mRNA and
protein were evaluated by real-time PCR, and by western blot and flow cytometry,
respectively. Apoptosis of cells expressing FasL was evaluated by flow cytometry.
Cytotoxicity of LAK and malignant pleural fluid (PF) lymphocytes against H292
cells was analyzed in presence and absence of neutralizing anti-Fas antibody (clone
ZB4), by a flow cytometry-based assay. Expression of FasL mRNA and protein
in H292 cells after incubation with GEM was increased at all time-points and
this increase was higher after 72 hrs. Accordingly, the percentage of apoptotic
H292 cells expressing FasL was higher after 72 hrs. Cytotoxicity of LAK and PF
lymphocytes was significantly increased after incubation of H292 cells with GEM
and was partially inhibited by neutralizing anti-Fas antibody.
These data demonstrate that: 1) GEM induces an up-regulation of FasL in NSCLC
cells triggering cell apoptosis via an autocrine/paracrine loop; 2) GEM is able
to increase the sensitivity of NSCLC cells to cytotoxic activity of LAK and PF
lymphocytes by activation of Fas/FasL signalling system.

387
Non-small cell lung cancer treatment by inhalation of Erbitux and
gemcitabine in murine model
Yehuda Schwarz1, Ofer Merimsky2, Alex Starr1. 1Pulmonary Medicine Dept.,
2Oncology Dept., Tel-Aviv Sourasky Medical Center, Tel Aviv, Israel

We evaluate the efficacy of chemotherapy delivered by inhalation in murine model
of lung cancer.
Methods: Mouse models of human (H226) and murine (3LL) non-small cell
lung cancer (NSCLC) were use. Cultivated human NSCLC cells were inoculated
orthotopically into the lung (H226) or intravenously (3LL) producing advanced
disseminated lung cancer. Aerosols were delivered daily from day 5 to day 30
(after tumor cell inoculation) using an ultrasonic nebulizer in a cage specially
constructed to in total dosage 30mg/kg (Erbitux) and 0.5mg/kg (Gem). The effect
of nebulization on Erbitux was assessed in terms of its affinity for membrane
EGFR (using ELISA), inhibition of cell growth (XTT assay) and inhibition of
EGFR phosphorylation (by immunoprecipitation).
Results: Significant inhibition of tumor growth by Erbitux alone or in combination
with Gem was observed. Inhalation of Erbitux in 3LL resulted in 50% reduction
of lung weights and number of tumor nodules. Nebulized Gem demonstrated 80%
decrease in the lung weights and tumor foci whereas combination therapy resulted
in complete disappearance of tumor masses. Inhalation in H226 with Erbitux
demonstrated 10% reduction of lung weight, 40% reduction with Gem and 50%
with combination therapy. Inhalations were well tolerated without toxicity to lungs,
kidney, colon, skin, liver or spleen.
Conclusions: We demonstrated an efficacy of the aerosol treatment by Erbitux
and Gem in animal model of NSCLC without any pulmonary toxicity. The study
demonstrated therapeutic perspective of aerosol delivery of Erbitux/Gem in the
treatment of patients with advanced disseminated lung cancer.
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Use of erlotinib in management of advanced non-small cell lung cancer
(NSCLC): The Czech Republic experience with the treatment of a
non-selected population of 1735 patients (pts)
Jana Skrickova1, Milos Pesek2, Petr Zatloukal3, Vitezslav Kolek4,
Frantisek Salajka5, Leona Koubkova6, Jana Krejci3, Marcela Tomiskova1,
Grygarkova Ivona4, Michal Hrnciarik5. 1Dept. of Respiratory Diseases and TB,
University Hospital Brno, Brno, 2Dept. of Respiratory Diseases and TB,
University Hospital Plzen, Plzen, 3Dept. of Respiratory Diseases and TB,
University Hospital Bulovka, Praha, 4Dept. of Respiratory Diseases and TB,
University Hospital Olomouc, Olomouc, 5Dept. of Respiratory Diseases,
University Hospital Hradec Kralove, Hradec Kralove, 6Dept. of Respiratory
Diseases, University Hospital Praha Motol, Praha, Czech Republic

Erlotinib is the first EGFR TKI to be approved in Czech Republic for use in
advanced NSCLC. This analysis presented examines data of all pts treated in
Czech republic between 12/2005 and 12/2010.
Data of all 1735 patients were summarised and retrospective analyses were carried
out to determine if any associations were seen between specific characteristics and
either mPFS or mOS.
Of the 1735 pts with advanced NSCLC 35,6% were female and 64,4% male, 21,6%
non-smokers, 39,5% former smokers and 38,9% current smokers. Median age was
65 years. Erlotinib was used as 1st line therapy in 14,4%, as 2nd line in 47,3% and
as 3rd line in 38,3% pts. PS 0 was in 7,6%, PS 1 in 56,3%, PS 2 in 33,5% and PS 3
in 2,6% pts. Adenocarcinoma was confirmed in 45,9%, squamous-cell carcinoma
in 39,2%, large–cell carcinoma in 4,0% and non specified carcinoma in 9,4% pts.
CR was confirmed in 0,6%, PR in 123 7,1% pts, SD in 44,1% of pts; 23% of
pts progressed and 25,2% pts were not evaluated. Skin toxicity was in 56,7%.
Median survival (95% CI) was 7,5 months, PFS (95% CI) was 2,9 months. The
differences between groups of pts according to PS (0+1 vs. 2+3) were statistically
significant (p < 0,001). The best median survival (17,6 month) was in the group
of pts with PS 0. Statistically significantly longer (p < 0,001) was mOS and mPFS
survival in patients with skin toxicity, in female pts, in non-smokers and in pts
with adenocarcinoma.
Erlotinib in this non-selected group of pts with advanced NCCLC was well tol-
erated and the results from Czech Republic are better then the data from BR.21
study and comparable with the results of TRUST.

389
Gefitinib selectively targets non-small cell lung cancer cells through inhibition
of Forkhead box M1
Nuo Xu, Chunxue Bai. Department of Pulmonary Medicine, Zhongshan Hospital,
Fudan University, Shanghai, China

Rationale: Gefitinib shows dramatic treatment effects in non-small cell lung cancer
(NSCLC) patients. But only about 20% of such patients are benefited. Why the
remainder derives no such effect is only partly understood. FoxM1 has been shown
to be overexpressed in NSCLC. Therefore, we assessed the effect of FoxM1 on the
response of lung cancer cell line to gefitinib and examined the possible mechanism.
Method: Expression levels of FoxM1 and downstream targets were measured by
RT-PCR and immunoblotting in gefitinib sensitive and resistant NSCLC cells lines
H292 and SPC-A-1. A H292 cell line with constitutively active FoxM1 mutant
(N-FoxM1 group)was established. MTT assay and FCM were used to detect the
cell survival and apoptosis in N-FoxM1 and vehicle groups.
Results: The mRNA levels of FoxM1 in SPC-A-1 cells at 24, 48 and 72 hours
after incubation of gefitinib increased by 38%, 53%, 72%, while reduced by 23%,
46%, 54% in H292 cells with 10 uM and 1 μM of gefitinib. The survival rates of
N-FoxM1 and vehicle groups with incubation of 1, 0.5 and 0.1μM of gefitinib for
3 days are 65.34%, 73.8%, 93.17%, and 50.62%, 60.59%, 80.53%. The apoptosis
rates of both groups are 7.39%, 3.84% and 18.97%, 13.85% with treatment of 1uM
and 0.1 μM gefitinib. The mRNA expression level of FoxM1 downstream targets
aurora kinase B, SKP2, PLK1, CDC25B, survivin and cyclinB1 were increased in
SPC-A-1 cells with gefitinib treatment. Moreover, the increased protein level of
survivin and cyclinB1 were further confirmed by immunoblotting.
Conclusion: These data suggest that FoxM1 confers the resistance of lung cancer
cells to gefitinib. Thus, FoxM1 could be used as a therapeutic target of gefitinib
resistance.

390
Carboplatin-paclitaxel alone or with bevacizumab in stage III-IV lung
adenocarcinoma
Georgia Hardavella1, Sofia Nikolakopoulou2, Ioanna Kostara1, George Hillas2,
Manos Alchanatis1, Fotios Vlastos1. 11st Department of Respiratory Medicine,
Medical School, Athens University, Athens Chest Diseases Hospital “Sotiria”,
Athens, Greece; 2Center of Respiratory Insufficiency, Athens Chest Diseases
Hospital “Sotiria”, Athens, Greece

Introduction: Bevacizumab, a monoclonal antibody against vascular endothelial
growth factor, has been shown to benefit lung adenocarcinoma patients when added
to standard chemotherapy.
Aims and objectives: To assess the clinical efficacy of Bevacizumab in lung ade-
nocarcinoma stage III-IV when added to standard chemotherapy with carboplatin
and paclitaxel in a pragmatic tertiary healthcare setting.

Materials and methods: Two groups of consecutive patients with inoperable lung
adenocarcinoma were investigated. Group A consisted of 20 patients that received
initially carboplatin-paclitaxel with bevacizumab as first line chemotherapy and
thereafter bevacizumab alone as maintenance therapy until progression. Group B
consisted of 22 patients that received carboplatin-paclitaxel alone. Both groups
had similar smoking history and comorbidities. Treatment options were assessed
in terms of time to progression and side effects.
Results: Our patient groups consisted of 13 females and 29 males with a mean age
of 61.8 years (range 42-82). Twenty seven patients were in stage IV. All patients
were ex smokers with equivalence in regard with the smoking habit, the disease
stage and the application of radiotherapy between groups A and B. The side effects
were similar to both groups of patients (p>0.10). Time to progression was strongly
associated with the therapeutic regimens; Group B presented with longer time to
progression than Group A (p=0.002).
Conclusions: The addition of bevacizumab to carboplatin-paclitaxel in the treat-
ment of consecutive patients with inoperable lung adenocarcinoma does not seem
to confer a significant improvement in progression free survival and response rate.

391
Intraoperative photodinamic therapy as a part of combined radical
treatment for stage III NSCLC
Andrey Akopov, Anatoly Rusanov, Garry Papayan, Valentina Molodtcova,
Margarita Urtenova, Ivan Chistiakov, Nikita Kazakov. Research Institute of
Pulmonology, Pavlov’ Medical University, Saint-Petersburg, Russian Federation

Background: Incomplete resections for lung cancer remain an important problem.
To increase the radicalism we proposed an intraoperative photodynamic therapy
(PDT) of resection margins.
Methods: 16 patients with central NSCLC (12 men, 4 women) were prospectively
included in the study (10 – IIIb, 6 – IIIa). Hystological types were: squamous cell
– 10, adeno – 4, large cell – 2. At the time of diagnosis all patients were considered
as unresectable or inoperable, reasons were tracheal involvement (7), functional
intolerance to pneumonectomy (7) and N3 disease (2). Preoperative treatment
included three cycles of chemotherapy and two courses of endobronchial PDT.
During operation, after lung resection (pneumonectomy – 11, lobectomy – 5) intra-
operative PDT of resection margins (bronchial and vascular stumps, mediastinum)
was done. Chlorine e6 complex was used as a photosensitizer in dose of 2 mg/kg.
The interval between the injection and illumination was 2 hours. Red light at
662±1 nm wavelength was used to achieve a total illumination dose of 250 j/cm2.
Results: After preoperative treatment partial response of tumor was achieved in
all cases and patients underwent surgery with radical intent. There was no post
PDT complication. 14 operations were R0, 2 – R1. No major postoperative com-
plications noted except cardiac arrhythmia in 3 patients (19%). Average period of
follow-up was 16 months (4 to 30 months), all patients are alive without any signs
of recurrence.
Conclusion: The first experience of the combined treatment including intraop-
erative PDT for locally advanced NSCLC demonstrates safety and effectiveness.
Additional studies are needed to proof the value of intraoperative PDT.

68. Multidrug-resistant tuberculosis
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The 2011 update of the World Health Organization guidelines for the
programmatic management of drug-resistant tuberculosis
Dennis Falzon1, Ernesto Jaramillo1, Holger Schünemann2, Guidelines
Development Group. 1Stop TB Department, World Health Organisation (WHO),
Geneva, Switzerland; 2Department of Clinical Epidemiology & Biostatistics,
McMaster University Health Sciences Centre, Hamilton, Canada

Introduction: The production of guidelines for the programmatic management of
drug-resistant tuberculosis fit into the mandate of the World Health Organization
(WHO) to provide technical support to countries to reinforce care of drug resistant
tuberculosis patients.
Methods: WHO commissioned systematic reviews of evidence, including meta-
analysis and modeling studies, to summarize evidence on priority questions
regarding case finding, treatment regimens for multidrug-resistant TB (MDR-TB),
monitoring of response to MDR-TB treatment and models of care. The quality of
evidence assembled varied from low to very low. A multidisciplinary expert panel
used the GRADE approach to develop recommendations based on best available
evidence.
Findings: The recommendations encourage the wider use of rapid drug-
susceptibility testing with molecular techniques to detect rifampicin resistance
and treat patients adequately. The use of culture remains important for the early
detection of failure during MDR-TB treatment. The guidelines provide recommen-
dations about the early use of anti-retroviral agents for TB patients with HIV who
are on second-line TB drug regimens. Systems that primarily employ ambulatory
models of care to manage MDR-TB patients are recommended over others based
mainly on hospitalization.

45s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



SUNDAY, SEPTEMBER 25TH 2011

Conclusion: Practitioners and decision makers involved in MDR-TB care should
be guided in their work by these updated recommendations. Additional research
is necessary to improve the quality of existent evidence, particularly on regimen
composition and duration of treatment.

394
Treatment outcomes for multidrug-resistant tuberculosis (MDR-TB) patients
in Africa
Falzon Dennis1, Sane Schepisi Monica1, Jaramillo Ernesto1, Zignol Matteo1,
Nkhoma Wilfred2, Keita Bah3. 1Stop TB, WHO, Geneva, Switzerland; 2Regional
Office for Africa (IST-ESA), WHO, Harare, Zimbabwe; 3Regional Office for
Africa (TB), WHO, Brazzaville, Congo

Introduction: As countries in Africa scale up their treatment of multidrug-resistant
tuberculosis (MDR-TB) patients, it is important to monitor the results of treatment
efforts.
Methods: In 2010, as part of its global TB surveillance activities, the World Health
Organization gathered information on treatment outcome cohorts of MDR-TB pa-
tients starting treatment in 2007. The delay allowed programmes time to recover
data for patients whose treatment commonly lasts two years or more.
Results: Seventeen of the 46 countries in the African region reported treatment
outcomes for an aggregate of 4523 MDR-TB cases, mostly from South Africa
(3815). Thirteen of these countries had notified a total of 8234 MDR cases in 2007
(4 countries had no data), and outcome cohorts varied in size between 20% and
>100% of cases originally notified. Outcome reports were incomplete with five
national cohorts having no information on >20% of the patients treated. Treat-
ment success ranged between countries from 14% to 100% of patients (median:
60%) and deaths from 0% to 57% (median: 14%). Defaults were more frequently
reported (12 countries; median 9%) than failures (5 countries; median 0%).
Conclusions: Coverage and success in the African cohorts are comparable with
other regions in the world. Reports on enrolment of MDR-TB patients on treat-
ment and their outcomes are incomplete in many countries even when compared
to original MDR notifications by the countries. This is a result of low capacity for
scaling up care and ineffective reporting. Treatment success for MDR-TB patients
remains low as a result of a high risk of dying, of failed treatment or of interruption
of prescribed treatment.

395
Increasing TB drug resistance in Moldova during the 2006-2010
Valeriu Crudu1, Victor Botnaru1, Ecaterina Stratan1, Olga Golisceva1,
Larisa Carchilan1, Nicolae Moraru1, Victor Lesan1, Viorel Soltan2,
Galina Blagodeteleva1. 1National TB Reference Laboratory, Phthisiopneumology
Institute, Chisinau, Republic of Moldova; 2Center for Policies and Studies in
Health, Center PAS, Chisinau, Republic of Moldova

Background: The emergence of drug-resistance (DR) hampers tuberculosis (TB)
control. The level of primary DR, particularly multidrug resistance (MDR) is one
of the main causes of ineffective treatment of new TB cases. The aim of the study
was to estimate the trends of TB DR in Moldova during the last 5 years.
Materials and methods: Retrospectively analysis of 11,193 pts cards of drug sen-
sitivity tests performed in the National TB Reference Laboratory and three Regional
TB Reference Laboratories during 2006-2010. DST was performed on L-J media
using absolute concentration method and on liquid media (MGIT960) in labora-
tories with controlled quality (concordance with reference laboratory >95%). The
last two years were implement the Hain method for rapid diagnosis of MDR TB.
Results: From all examined patients, 5241 (47,2%) were new TB cases tested
before treatment. The level of primary DR has been increased from 42,9% to 49,5
during the 5-years period. MDR TB also increased (19,4% and 25,6% respec-
tively). The level of secondary DR also has been increased from 70,5% to 80,2%
and MDR TB from 51% and 65% respectively. The concordance of DST results
between L-J, MGIT and molecular method consist 96%.
Conclusion: At the current stage DR TB is a serious problem for the Moldova,
bringing serious public health and economic consequences. The high level of
MDR TB reflects the failure of TB control programs in the previous years. The
low rate treatment success leads to the increase of DR and the worsening of
epidemiological situation with regard to TB control. Non-compliance of patients
to treatment regimes is the most serious and still one of the major problems facing
control TB in country and the most determinant of develop DR TB.

396
Drug-resistant tuberculosis in Belarus: Results of the first representative
survey
Alena Skrahina1, Aksana Zalutskaya3, Sahalchyk Evgeni3, Andrei Astrauko2,
Wayne Van Gemert6, Sven Hoffner5, Valiantsin Rusovich4, Matteo Zignol6,
Henadz Hurevich1. 1Clinical Department, 2Monitoring and Evaluation
Department, 3Laboratory Department, National Research and Practical Centre
for Pulmonology and TB, Minsk, Belarus; 4Communicable Diseases, WHO
Country Office in Belarus, Minsk, Belarus; 5Department of Preparedness,
Swedish Institute for Communicable Disease Control, Stockholm, Sweden; 6Stop
TB Department, World Health Organization, Geneva, Switzerland

Introduction: Drug-resistant tuberculosis (TB) is a public health threat in all

countries of the former Soviet Union. In Belarus the magnitude of the problem
has been unknown, given that no representative, quality-assured data exist.
Objective: To investigate frequencies of 1st and 2nd-line anti-TB drug resistance
in Minsk City, and to explore risk factors for multidrug-resistant (MDR) TB.
Methods: Between November 2009 and August 2010 all new and previously
treated patients with smear- or culture-positive TB presenting to all TB units in
Minsk City were invited to take part in the study. Drug susceptibility testing (DST)
for 1st-line drugs was conducted on all isolates; DST for selected 2nd-line drugs
was conducted on MDR-TB isolates. External quality assessment of DST was
performed at the Stockholm Supranational Reference Laboratory.
Results: 156 new and 67 previously treated TB patients were enrolled in the study.
MDR-TB was found in 35.3% (95%CI: 30.8-40.0) of new patients and 76.1%
(95%CI: 65.9-84.1) of those previously treated. Extensively drug resistant (XDR)
TB was found in 15 of the 106 MDR-TB patients (14.2%; 95%CI: 8.1-22.3). His-
tory of previous treatment was found to be an independent predictor of MDR-TB
(OR: 5.9; 95%CI: 2.9-12.0) and XDR-TB (OR: 11.1; 95%CI: 2.8-62.9). Patients
under 35 years old had a 2.0 times higher odds of MDR-TB than those 35 and
older (95%CI: 1.0-4.2). No association was found between MDR-TB and sex.
Conclusions: Very high frequencies of MDR-TB and XDR-TB are documented
in Minsk City. These results greatly contribute to the understanding of the burden
in urban areas of Belarus and will be complemented by findings of a nationwide
survey currently underway.

397
First second line anti-tuberculosis drug resistance survey in Romania
Daniela Homorodean, Iuliana Husar, Cristian Popa, Felicia Cojocaru,
Elmira Ibraim. Reference Laboratory, Clinical Hospital of Pneumology,
Cluj-Napoca, Romania Service de Pneumologie, Centre Hospitalier de Dieppe,
Dieppe, France Pneumology, Pneumology Institute Marius Nasta, Bucharest,
Romania

Introduction: It’s estimated that Romania notifies about 800 MDR-TB cases
yearly. The first XDR-TB case has been reported in 2006.
Aim and objectives: To assess the second line anti-TB drugs resistance among
MDR-TB patients and provide recommendations for MDR-TB case management
at country level.
Methods: The survey included all MDR-TB patients diagnosed countrywide from
October 1st 2009 to January 31st 2010. Indirect proportion method on Lowen-
stein Jensen media has been used to test susceptibility to Izoniazid, Rifampicin,
Kanamycin and Ofloxacin in four reference laboratories. Both clinicians and labo-
ratory specialists have been trained before the start of the survey. Quality assurance
for each laboratoty was performed before and durring the survey.
Results: The results were assessed for 756 MDR-TB cases. Of them, 394 (52.1%)
show resistance to only INH and RMP, 211 (27.9%) to INH, RMP, KM and 66
(8.7%) to INH, RMP, OFX. XDR-TB has been observed in 85 cases (11.2%). Any
resistance to KM was almost double than any resistance to OFX (296 and 151
respectively). In 28% of subjects no DST was performed before the survey. The
most frequent MDR-TB cases were chronics (285-37.7%), followed by relapses
(191-25.3%), new cases (101-13.4%), retreatments after failure (92-12.2%) and
retreatments after default (80-10.6%). In 7 cases (0.9%) the category by treatment
history was unknown. Out of 388 HIV tested MDR-TB patients 10 (2.6%) were
positive.
Conclusions: The XDR-TB rate among MDR-TB cases in Romania is 11.2%.
In order to early detect drug-resistant cases it’s necessary to test all strains from
retreated TB cases and from new cases with high risk for MDR.

398
Successful treatment of multidrug-resistant tuberculosis through a binational
consortium
Rafael Laniado-Laborin1, Kathleen Moser2, Julia Estrada-Guzman3,
Hector Perez2. 1MDR Tuberculosis Clinic, Hospital General de Tijuana, Tijuana,
Baja California, Mexico; 2TB and Refugee Health Branch, San Diego County
Health and Human Services Agency, San Diego, CA, United States; 3Directora,
Facultad de Medicina, Universidad Autonoma de Baja California, Mexicali, Baja
California, Mexico

Background: Multidrug resistant tuberculosis (MDR-TB) is expensive to diagnose
and treat, and requires a high degree of expertise by the laboratory and medical
team, resources that may be scarce in regions with the highest rates of MDR-TB.
Baja California, a Mexican state that shares the international border with Califor-
nia, United State of America (USA) has the highest rate of tuberculosis in the
country.
Methods: A binational consortium constituted by USA and Mexico partners started
a program dedicated to the diagnosis and treatment of MDR-TB in the region. All
regimens were individualized according to drug susceptibility tests with a mean
of 5.38 drugs used per regimen. Strict directly observed therapy was enforced
in every case.Funding from USAID, Rotary International and private donors has
augmented existing program funds
Results: From June 2006 through December 2010 forty patients started treatment.
The lapse between their initial diagnosis and the referral to the program was 43.6
months; they had received 2.15 treatment regimens in the past. Their strains were
resistant to 4.15 drugs; 2 patients (5.1%) had an XDR-TB strain.
All patients converted their culture on treatment, on average after 4.0 months.
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Nineteen patients (47.5%) have been discharged as cured (mean follow-up after
discharge 6.8 months), 3 patients died (7.5%) and one patient abandoned (2.5%).
Conclusions: Highly resistant cases can be cured under a well organized, outpa-
tient program. In this consortium the USA partner introduced program elements
that have been gradually integrated into the state TB program. After 5 years, the
consortium continues to fine-tune sustainable interventions and provides quality
control.

1351
Tuberculosis in household contacts of multidrug-resistant tuberculosis
patients
Louis Grandjean1, Aldo Crossa2, Robert Gilman3, David Moore4. 1Wellcome
Centre for Infectious Diseases and Tropical Medicine, Imperial College, London,
United Kingdom; 2Socios en Salud, Harvard University, Boston, MA, United
States; 3Johns Hopkins Bloomberg School of Public Health, Johns Hopkins
University, Baltimore, MD, United States; 4Infectious Diseases, London School of
Hygiene and Tropical Medicine, London, United Kingdom

Setting: The burden of tuberculosis disease amongst household contacts of
multidrug-resistant tuberculosis patients is poorly understood and might repre-
sent a target for transmission-interrupting interventions.
Design: This retrospective cohort study conducted in Lima from June to September
2008, estimated the incidence of tuberculosis disease among household contacts
of multidrug-resistant tuberculosis patients in 358 households.
Results: 108 (5%) of 2112 household contacts in 80 households (22% of house-
holds) developed tuberculosis disease during the study, equating to an incidence
rate of 2360 per 100,000 contact follow-up years for each of the first 3 years after
exposure. Drug susceptibility tests were available on 50 diseased contacts of whom
36 (80%) had multidrug-resistant tuberculosis. Forty-two pairs of index-contact
drug susceptibility tests were available amongst which the contact had an identical
or less resistant phenotype than the index case in 27 pairs. Multivariate clustered
Cox regression demonstrated that contacts with a previous history of tuberculosis
disease (Hazard Ratio 15.0, P<0.001) and with associated (non-HIV) comor-
bidities (Hazard Ratio 7.8, P<0.001) were significantly more likely to develop
tuberculosis.
Conclusion: The high percentage of diseased household contacts highlights an
opportunity for household level interventions to prevent transmission, whether or
not these subsequent cases were all attributable to the index case.

69. Diagnosis and predictors of COPD
exacerbation

399
Late-breaking abstract: Factors associated with medication adherence in
patients with COPD
Ilkay Koca Kalkan, A. Fusun Kalpaklioglu. Department of Pulmonary Medicine,
Kirikkale University Faculty of Medicine, Kirikkale, Turkey

Background: Only about 50% of patients with COPD,4th leading cause of death,
adhere to prescribed regimen.Non-adherence is one of the most important obstacles
in achieving optimized clinical-outcome.The purpose of this study is to identify
the clinical predictors of medication adherence.
Method: 51 patients with prescribed regular medication due to COPD, were
included in the study. Sociodemographic (age, sex, educational level, BMI, comor-
bidity, number of additional drugs); COPD-related (smoking habits, duration of
disease,MRC-dyspnea-score, treatment, exacerbations) and spirometry variables
were recorded. Personality traits (Eysenck Personality Questionnaire), self report
of medication adherence (MARS) and health related quality of life (SF-36) were
evaluated.
Results: The mean-age was 63±9.2 years, 48 (94%) were male, 68.6% had low-
educational level (≤8 years), mean-FEV1 was 40.4±20.9%, 58% had MRC-score
of ≤3, exacerbations-per-year was 2.2±1.9. 22 of the patients had comorbid-
diseases with mean number of 3.7±2.4 additional drugs and weren’t correlated
with MARS. Mean MARS was 20.6±4.1 and 33.3% were nonadherent. MARS
was correlated neither with personality traits nor SF-36. MARS was significantly
higher in patients; whom reported themselves as regular-medication-user and
benefited from therapy (p<0.001, p=0.03 respectively). Patients taking nebulizer
treatment found to have significantly lower MARS than patients taking LABA
(p=0.001), which was found to be intentional.
Conclusions: We found that; neither the sociodemographic variables, personality
traits nor the disease severity; but the routinization of recommended treatment and
faith in the treatment are critical for optimal medication adherence in patients with
COPD

400
Diagnosis of COPD exacerbations on hospital admission: Results from the
European COPD audit
Sylvia Hartl1 , Jose Lopez-Campos2, Mike Roberts3, Moniek Haan4,
Robab Breyer-Kohansal1, Wim Jansen5, Neven Miculinic6, Nikos Tzanakis15,
Suzanne McCormack8, Joanna Chorostowska9, Ivan Solovic10,
Francisco Pozo-Rodríguez11, Daiana Stolz12, Mehmet Polati13 , Sally Welham15,
Cynthia Farrugia Jones7, Florin Mihaltan14. 1Dep.Resp.and Critical Care, Otto
Wagner Hospital and Ludwig Boltzmann Institute of COPD and Resp.
Epidemiology, Vienna, Austria; 2Unidad Médico-Quirúrgica de Enfermedades
Respiratorias, Hospital Universitario Virgen del Rocio, Sevilla, Spain; 3Clinical
Effectiveness and Evaluation Unit, Royal College of Physicians, London, United
Kingdom; 4ERS School, European Respiratory Society, Lausanne, Switzerland;
5Dept. Resp. and Critical Care, Universitaire Ziekenhuizen Leuven, Leuven,
Belgium; 6Dept. Resp. Medicine, Clinic for Lung Diseases Jordanovac, Zagreb,
Croatia; 7Dept. Resp. Medicine, Mater Dei Hospital, Marsaxlo, Malta; 8Irish
Thoracic Society, Dublin, Ireland; 9Laboratory of Molecular Diagnostics and
Immunology, National Institute of Tuberculosis and Lung Diseases, Warsawa,
Poland; 10Dept. of Resp Diseases, National Institute for TB, Lung Diseases and
Thoracic Surgery Vysne Hagy, Catholic University, Vysne Hagy, Slovakia (Slovak
Republic); 11Dept. of Respiratory Medicine and Clinical Epidemiology Unit,
University Hospital 12 de Octubre, Madrid, Spain; 12Clinic of Pneumology and
Respiratory Cell Research, University Hospital Basel, Basel, Switzerland;
13Dept. of Resp. Diseases, Menderes Universitesi Tip, Aydin, Turkey; 14Dept of
Pneumology, University of Bucharest, Bucharest, Romania; 15British Thoracic
Society, British Thoracic Society, London, United Kingdom

Background: The suspicion of COPD in acute admissions for exacerbation is
based on clinical findings and supporting test results. The features of patients
with suspected COPD and the results of the main diagnostic tests in 13 European
countries have been evaluated.
Methodology: Prospective observational study in which all participating hospitals
collected data from all COPD admissions during a 60 d period. The preliminary
results of 8,664 (73.6%) completed records out of 11,765 study cases are reported.
Results: Patient characteristics: mean age 70.5±10 yrs.; 67% male; mean BMI:
26±8.9 kg/m2, 28.5% current smokers; mean 51±37.2pack-years. Spirometry
(recorded within last 6 month) in 48.2% (mean FEV1 41.9±19.2% predicted).
Symptoms distribution and the availability of diagnostic tests is reflected in the
figures.

Figure 1. Mean values from 13 European countries.

The classical triad of symptoms was reported in 40.2% of the pts. BGA on
admission was measured in 74% and chest-x-ray was performed in 86.6% of the pts.
Conclusion: These results help us characterise unselected COPD exacerbations as
seen in clinical practice. Whilst most are admitted with dyspnea, only a minority
shows the classical triad of symptoms. The high number of current smokers and
the low availability of spirometry suggest to improve implementation of evi-
dence based interventions. The severe stage of COPD in the majority of hospital
admissions would justify BGA and x-ray in all patients.

401
Any detectable admission cardiac troponin I level is associated with increased
risk of early death following COPD exacerbations
Padman R. Vamadevan, Andrew W. Hitchings, Tejwant S. Grewal, Dana Ahnood,
Emma H. Baker. Clinical Pharmacology Unit, Division of Biomedical Sciences,
St George’s, University of London, London, United Kingdom

Background: Elevated cardiac troponin I (cTnI) levels during COPD exacerba-
tions predict long-term mortality (COPD 2009;6:155-61). The times at which these
deaths occur is unknown. We used a time-to-event approach to further characterise
the prognostic significance of this biomarker.
Methods: 237 COPD patients (127 male, 73±11yrs) admitted with exacerbations
between July 2008-9, and with a measured cTnI within 24h of admission were
retrospectively identified. Clinical information was retrieved from the electronic
patient record.
Results: Admission cTnI was “undetectable” (U, <0.02μg/L) in 15%, “mea-
surable” (M, 0.02-0.05μg/L) in 59% and “elevated” (E, >0.05μg/L) in 26% of
patients. The table shows mortality at various timepoints.
Figure 1 illustrates survival post-admission by initial cTnI level.
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Days post-admission Mortality* (%) P

U M E

0-30 0 6 23 <0.001
30-360 6 19 25 0.07
360-545 3 4 3 0.90

*Non-cumulative.

Figure 1

On Cox regression, cTnI level predicted survival (p=0.003) independently of
inflammatory markers, haemoglobin, creatinine or cancer.
Conclusions: Any detectable cTnI is independently associated with increased
post-exacerbation mortality, with increasing risk at higher concentrations. Excess
deaths in patients with detectable cTnI occur in the first 30 days post-admission.
Elucidating underlying mechanisms of cTnI rise may identify new opportunities
to improve outcomes following COPD exacerbations.

402
Value of prothrombin fragments F1+2 in the diagnosis of pulmonary
embolism in patients hospitalized due to COPD exacerbation
Marinella Beckerman, Paltiel Weiner. Internal Medicine A, Hillel Yaffe MC,
Hadera, Israel Internal Medicine A, Hillel Yaffe MC, Hadera, Israel

Background: One of four COPD patients who require hospitalization for an acute
exacerbation may have pulmonary embolism. Normal D-dimer is now considered
to be safe enough for ruling out thromboembolism in patients with a low pretest
provability. However, 9% of patients with AECOPD with low clinical provability
may still have PE, and D-dimer is normal only in minority of patients with
AECOPD. The combining of D-Dimer testing with another markers of thrombosis
may improve of the diagnostic efficiency.
Aim: To assess the usefulness of F1+2 in the diagnosis of PE in hospitalized
patients with exacerbation of COPD; and whether assay of F1+2 may have an ad-
ditional value in the subgroup of patients with an abnormal D- dimer. To determine
the sensitivity, specificity, NPV of F1+2 at various cut off values.
Methods: Blood samples for F1+2 and D-dimer were obtained and CT pulmonary
angiography was perfomed in 49 patients hospitalized due to AECOPD.
Results: Prevalence of PE was 18.37%. Patients with proved pulmonary embolism
had higher values of F1+2: 380 pmol/l (95% CI 235.5 - 523.7;) than in patients
with high D-dimer level in whom PE was not confirmed: 204 pmol/l (95% CI 140.2
- 268.6; p- 0.0042). At cutoff levels for F1+2 180 pmol/L or lower the sensitivity
was 100%, and negative predicted value – 1,0. Taking a normal F1+2 level (cut-off
180) into account in the subgroup of patients with an abnormal D-dimer added
significant clinical significance:11 of 29 patients (37.9%) could be withheld from
additional imaging testing.
Conclusions: Prothrombin fragment F1+2 assay may increase the proportion of
patients in whom pulmonary embolism can be safely ruled out.

403
Association of the severe, frequent exacerbation phenotype with exercise
capacity, sputum bacteriology and copeptin circulating levels in COPD
Daiana Stolz1, Wim Boersma2, Renaud Louis3, Francesco Blasi4,
Branislava Milenkovic5, Alicia Lacoma6, Joachim Aerts7, Vincent Heinen3,
Marilena Pappalettera4, Kostantinos Kostikas8, Cristina Prat6, Emiel Wouters9,
Antoni Torres10, Tobias Welte11, Michael Tamm1. 1Clinic of Pulmonary
Medicine, University Hospital, Basel, Switzerland; 2Pneumology, Medisch
Centrum, Alkmaar, Netherlands; 3Pneumology, University of Liege, Liege,
Belgium; 4IRCCS Policlinico Milan, University of Milan, Milan, Italy; 5Institute
for Pulmonary Diseases, Clinical Centre, Serbia, Serbia; 6Microbiology, Hospital
Universitari Germans Trais i Pujol, Badalona, Spain; 7Pneumology, Amphia
Hospital, Breda, Netherlands; 8Pneumology, University of Thessaly Medical
School, Larissa, Greece; 9Pneumology, University Hospital Maastricht,
Maastricht, Netherlands; 10Pneumology, Hospital Clinic, Barcelona, Spain;
11Pneumology, Medizinische Hochschule Hannover, Hannover, Germany

Background: There is growing interest in the determinants of the frequency of

exacerbation in COPD, leading to the definition of a frequent exacerbation phe-
notype. We have assessed variables associated with a history of frequent, severe
exacerbation according to the ERS definition in a well characterized cohort of
COPD patients.
Methods: Data of 598 patients with stable COPD (GOLD II-IV) for > 6 weeks,
and seeking care in pulmonary tertiary hospitals in 10 European centers were ana-
lyzed. Assessment included history, systemic biomarkers (procalcitonin, proANP,
copeptin, proadrenomedullin), lung function, SF-36, SGRQ, MMRC dyspnea
score, and 6MWD test.
Results: Patients had a mean age of 66 yo ± 12, 448 were male. Mean FEV1%
pred was 48.2% ± 18.5. A total of 387 patients (64.7%) reported no severe ex-
acerbation, 170 (28.4%) reported one severe exacerbation, and 41 (6.9%) patients
reported two or more severe exacerbations requiring hospitalization in previous
year. ICU care was required in 45 (7.6%) of the cases. In the multivariate analysis,
OR [95% CI] age 1.218 [1.043-1.422, p=0.013], positive sputum bacteriology
at the stable state 8.88 [1.57-50.19, p=0.014], FEV1% pred 0.946 [0.902-0.992,
p=0.021], MMRC 3.240 [1.021-10.281, p=0.046], 6MWD 1.014 [1.002-1.026,
p=0.026], Borg 1.607 [1.010-2.558, p=0.045], and copeptin 0.305 [0.140-0.664,
p=0.003] were independently associated with the severe, recurrent exacerbations
phenotype.
Conclusions: Age, sputum bacteriology, lung function, dyspnea, exercise capac-
ity and copeptin circulating levels are independently associated with the severe,
frequent exacerbation phenotype.

404
Predictors of hospitalisation and death with acute exacerbations of COPD
Amir Soltani1, David Reid2, Steve Quinn3, Ian Almond1, Richard Wood-Baker1,
E. Haydn Walters1,4. 1Respiratory Research Group, Menzies Research Institute,
University of Tasmania, Hobart, Tasmania, Australia; 2Iron Metabolism
Laboratory, Queensland Institute of Medical Research, Brisbane, Qeensland,
Australia; 3Flinders Clinical Effectiveness, Flinders University, Adelaide, South
Australia, Australia; 4Department of Medicine, Mercy Health Victoria,
Melbourne, Victoria, Australia

Background: Acute exacerbations of COPD (AECOPD) are common causes of
attendance to hospital emergency department (ED), but there are limited data on
decision making about hospitalisation.
Aims: To analyse decision making for hospitalisation and predictors of death in
patients attended with AECOPD in a public hospital in Australia.
Methods: All patients with a diagnosis of AECOPD attending the ED of the
Royal Hobart Hospital between November 2006 and July 2008 (21 months) were
reviewed. Patients who were admitted to the hospital were compared with those
who were discharged home. Survival analysis was used to find predictors of death.
Results: 150 patients with 218 admissions (50% female, 42% current- and 58%
ex-smokers, 24% with history of heart disease and 5% with previous history of
myocardial infarction) were included in the study.
Those discharged from ED had a lower heart rate/minute than those admitted
[mean (SD) 96 (17) vs. 105 (19), p<0.01] but there were no other differences. Age
(HR=1.07, p<0.02), being female (HR=0.3, P<0.04) (female =0 and male=1),
having a past history of myocardial infarction (HR=53.6, p<0.001), hypercapnia
(HR=1.04, p<0.003) and co-presence of heart disease (HR=5.7, p<0.03) were the
significant predictors of death during the period of the study.
Conclusions: Decision making for hospitalisation of patients in the ED seems
largely arbitrary. Cardiac disease was the strongest predictor of death.

405
Baseline characteristics of patients with frequent exacerbations in the
POET-COPD™ trial
Leonardo M. Fabbri1 , Claus Vogelmeier2, Maureen P.M.H. Rutten-van Mölken3,
Klaus F. Rabe4, Thomas Glaab5, Fee Rühmkorf5, Hendrik Schmidt5, Kai
M. Beeh6. 1Dept. of Medical & Surgical Specialities, University of Modena &
Reggio Emilia, Modena, Italy; 2Division of Pulmonary Diseases, Hospital of the
Universities of Giessen and Marburg, Marburg, Germany; 3Dept. of Health
Economics, Institute for Medical Technology Assessment (IMTA), Erasmus
University, Rotterdam, Netherlands; 4Dept. of Pneumologie, Grosshansdorf
Hospital, Grosshansdorf, Germany; 5Medical Affairs, Boehringer Ingelheim
GmbH, Ingelheim, Germany; 6Dept. of Internal and Pulmonary Medicine, Insaf
Respiratory Research Institute, Wiesbaden, Germany

Background: The randomized, double-blind, double-dummy, 1-year POET-
COPD™ trial showed that tiotropium (18 μg qd) was superior to salmeterol
(50 μg bid) in preventing moderate or severe chronic obstructive pulmonary
disease (COPD) exacerbations.
Aims and objectives: An exploratory post-hoc subgroup analysis to compare base-
line characteristics of frequent and infrequent exacerbators (patients experiencing
≥2 and ≤1 exacerbations during the trial, respectively).
Methods: Important inclusion criteria were age ≥40 years, postbronchodilator
forced expiratory volume in 1 s (FEV1) ≤70% predicted and ≥1 exacerbation in
previous year.
Results: Baseline characteristics of the 7376 patients who were randomized and
treated are shown in the table.
Conclusion: Compared with infrequent exacerbators, frequent exacerbators in
POET-COPD™ were characterized at baseline by: more severe COPD; longer
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Frequent exacerbators Infrequent exacerbators
(n=1004) (n=6772)

Men, % 70.9 75.2
Age, yrs* 63 (8.8) 63 (9.0)
Body mass index* 26.4 (5.2) 26.7 (5.1)
COPD duration, y* 8.8 (6.7) 7.8 (6.6)
Smoking history, pack y* 39.4 (21.3) 38.1 (19.3)
Ex-smoker, % 58.3 50.8
Current smoker, % 41.7 49.2
Postbronchodilator FEV1, mean L (% pred) 1.3 (47.2) 1.4 (49.6)
Postbronchodilator forced vital capacity, L* 2.7 (0.8) 2.7 (0.8)
Gold stage, %†

II 41.4 49.8
III 49.2 41.6
IV 9.4 8.3

≥2 antibiotic courses† ‡, % 38 24
≥2 systemic steroid courses† ‡, % 23 11
Long-acting β2-agonist (LABA) use, %† 61 50
Inhaled corticosteroid (ICS) use, %† 64.2 51.7

*Mean (SD); †P<0.05; ‡in the past year.

disease duration; increased LABA and ICS use; and more frequent antibiotic or
systemic steroid courses in the past year.
Funded by Boehringer Ingelheim/Pfizer

406
BNP is a predictor of mortality following COPD exacerbations
Martin Knolle, David Meek, Linda Pearce, Sarah Tarrant, Clare Laroche,
Thomas Pulimood. Dept. of Respiratory Medicine, West Suffolk Hospital NHS
Trust, Univ. of Cambridge Teaching Hospital, Bury St. Edmunds, United Kingdom

Introduction: There is a scarcity of biomarkers to predict mortality following exac-
erbations of chronic obstructive pulmonary disease (COPD). Pro-Brain Natriuretic
Peptide (pBNP) is an indicator of cardiac function, elevated pBNP levels indicate
cardiac failure. We measured pBNP levels in addition to standard assessments in
patients referred to our COPD admission avoidance (AA) service.
Methods: 33 patients (current or ex-smokers) referred for AA over a one year
period had their pBNP levels checked. 6 were excluded from analysis (3 troponin
positive, 1 too well, 1 refused hospital admission, 1 admitted for cardiac failure).
In addition to pBNP levels, most patients had several other assessments of their
lung function performed. Of the 27 patients, 4 died over the following 12 months.
Statistical analysis was performed using Sigma Plot ™; data are mean + SEM.
Results: Patient mortality was associated with higher levels of pBNP (8564 +
1703 pg/mL non-survivors vs 1162 + 553 pg/mL survivors, p = 0.004). There were
no significant differences in spirometry, MRC scores or oxygen saturations.
Only 2 patients in the mortality group had a previous diagnosis of heart failure,
while 7 in the non-mortality group did. Only 2 patients in the mortality group were
treated for congestive cardiac failure with diuretics. None were on ACE-inhibitors
or other heart failure treatment.
Discussion: Despite the limitations of our study (small sample size, single center,
relatively homogeneous population) pBNP may prove to be a powerful predictor
for mortality following an exacerbation of COPD. In addition, our findings raise
the question whether any element of underlying heart failure should be treated
more aggressively in patients with COPD.

70. Treatments for pulmonary hypertension in
human and experimental models

407
Pharmacological treatment with tetrahydrobiopterin in pulmonary
hypertension
Bahaa Francis, Martin Wilkins, Lan Zhao. Centre of Pharmacology and
Therapeutics, Imperial College London, London, United Kingdom

Introduction: Tetrahydrobiopterin (BH4), by “recoupling” endothelial nitric oxide
synthase (eNOS), increases NO bioavailability and decreases superoxide produc-
tion. It is critical in maintaining pulmonary vascular homeostasis and may offer a
treatment for pulmonary hypertension (PH).
Methods: BH4 administration was studied in both monocrotaline and hypoxia
models of PH.
Results: In vivo BH4 administration (1mg bolus) caused minimal change in
pulmonary artery pressure (PAP) in control rats (from 22.9 to 20 mmHg), but a
significant acute reduction in the monocrotaline model (from 36 to 18 mmHg).
In a Langendorff heart preparation, BH4 increased right ventricular systolic pres-
sure (RVSP) in the hypertrophied right ventricle (RVH) compared to control
(�RVSP=5.7±1.3 mmHg vs 0.7±1 mmHg respectively, p<0.05) as well as
contractility (�dp/dtmax=640±247 vs 261±173 mmHg/sec, p<0.05).

In hypoxia, BH4 (100 mg/kg) reduced RVSP over 7 days (radiotelemetry, from
63±4 to 44.5±4 mmHg). At two weeks, BH4 (100 mg/kg) partially reversed RVH
compared to placebo and BH4 (10 mg/d) (0.50±0.02, 0.58±0.03 and 0.57±0.1
respectively, p<0.05). Two weeks of hypoxia induced distal pulmonary vascular
muscularization (from 15.6±2% to 79.2±7%, p<0.01). BH4 (100 mg/kg) induced
partial reversal in vascular muscularization compared to placebo and BH4 (10
mg/kg) (65.2±6%, 81.4±9% and 74.3±10% respectively, p<0.01).
BH4 (100 mg/kg) increased eNOS enzymatic activity in lung homogenates (but
not protein levels). BH4 moderately increased cGMP (p>0.05) and significantly
reduced superoxide.
Conclusions: BH4 is a potential therapy which addresses the vasoconstrictive,
hyperproliferative and hypertrophic nature of PH and warrants further investigation.

408
A role for ST2/IL-33 signalling in fibroblast proliferation utilising a novel
transgenic mouse model of pulmonary hypertension
Colin Church1, Ammad Mahmood1, Charlie McSharry2, Damo Xu2,
Andrew Peacock1, David Welsh1. 1Scottish Pulmonary Vascular Unit, Western
Infirmary, Glasgow, United Kingdom; 2Institute of Infection, Immunity and
Inflammation, University of Glasgow, Glasgow, United Kingdom

In this study, we determined if the ST2 receptor and its ligand, interleukin-33
(IL-33) was involved in mouse PAF proliferation and if ST2-/- mice displayed a
pulmonary hypertensive phenotype (RVH).
Wild type (WT) and ST2 knockout mice (ST2-/-) were used. The effect of IL-33
on proliferation of WT cells was determined by incubation in hypoxia (35mmHg).
p38 MAPK, which is involved in fibroblast proliferation, was detected by Western
blotting. Right ventricular hypertrophy (RVH) was assessed by measuring the right
ventricular wall (RV) and left ventricle with the septum (LV+S).
ST2-/- cells proliferated to a greater level compared to WT cells (p<0.01).
Proliferation of ST2-/- cells could be reduced by p38 MAPK inhibition (Fig. 1).

p38 MAPK was detected in ST2-/- cells but not in WT cells. Proliferation to
hypoxia in WT cells could be blocked by IL-33. The ST2-/- mice displayed right
ventricular hypertrophy (Fig. 2, p< 0.005).

Excessive proliferation of fibroblasts from ST2-/- mice involves p38 MAPK. Pro-
liferation by hypoxia in WT cells can be blocked by IL-33. ST2-/- mice display a
pulmonary hypertensive phenotype.

409
Safety and efficacy of bosentan in combination with sildenafil in pulmonary
arterial hypertension: The COMPASS-3 study
Fernando Torres1, Himanshu Gupta2, Francisco Soto3, Myung Park4,
Noam Frey5, Srinivas Murali6, Raymond Benza6. 1Internal Medicine -
Pulmonary and Critical Care Medicine, University of Texas Southwestern
Medical Center, Dallas, TX, 2Medicine - Cardiovascular Disease, University of
Alabama at Birmingham, Birmingham, AL, 3Pulmonary, Critical Care and Sleep
Medicine, Prevea Health/St. Nicholas Hospital, Sheboygan, WI, 4Medicine -
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Cardiology, University of Maryland School of Medicine, Baltimore, MD,
5Medical Affairs, Actelion Pharmaceuticals US, Inc., South San Francisco, CA,
6Cardiovascular Medicine, Allegheny General Hospital, Pittsburgh, PA, United
States

Introduction: Combination therapy may improve outcomes in patients with se-
vere PAH. However, the appropriate time and functional thresholds to initiate such
therapy are ill-defined.
Aim and objectives: COMPASS-3 assessed the benefits of a bosentan-based
stepped approach using a 6-minute walk distance (6MWD) of 380 meters as the
functional threshold.
Methods: Treatment-naïve PAH patients with a baseline (BL) 6MWD of 150-360
meters were enrolled. Patients received bosentan for 16 weeks and, based on
achievement of a 380 meter 6MWD, continued on monotherapy (125 mg bid) or
combination therapy (bosentan 125 mg bid + sildenafil 20 mg tid) for an additional
12 weeks.
Results: 100 patients were enrolled (mean age 56 years, mean BMI 29.8 kg/m2).
At BL, mean ± SE 6MWD was 273±5.6 meters and 79% of patients were
functional class (FC) III. By study end, 31 patients (31%) reached the 380 meter
threshold, either at Week 16 (monotherapy, n = 16) or Week 28 (combination,
n = 15). 6MWD improvement from BL was 22±7.8 meters at Week 16 and
45±11.1 meters at Week 28. At Week 16, 21/93 patients (22.6%) improved ≥ 1
FC from BL. At Week 28, 85 patients had FC evaluated and 34% improved ≥
1 FC from BL. Both monotherapy and combination therapy were well tolerated.
Most common reported adverse events were peripheral edema, dyspnea, headache,
dizziness, anemia, and abnormal liver function tests.
Conclusions: This study demonstrates that a bosentan-based stepped approach is
safe and efficacious, indicating the potential positive effect of combining the two
most commonly used oral PAH therapies, bosentan and sildenafil, on functional
ability in severe PAH patients.

410
PDGF and Src tyrosine kinases in pulmonary arterial smooth muscle cells:
Effects of dasatinib and nilotinib on pulmonary vascular remodeling
Soni Savai Pullamsetti1,2 , Ewa Burghaüsen3, Swati Dabral1, Elsa Butrous4,
Alexandra Tretyn1, Rajkumar Savai1, Hossein Ardeschir Ghofrani2,
Norbert Weissmann2, Friedrich Grimminger2 , Werner Seeger1,2 ,
Stephan Rosenkranz3, Ralph Theo Schermuly1,2 . 1Dept. of Lung Development
and Remodeling, Max-Planck-Institute for Heart and Lung Research, Bad
Nauheim, Germany; 2University of Giessen Lung Center, Justus-Liebig
University, Giessen, Germany; 3Center for Molecular Medicine Köln, Universität
zu Köln, Köln, Germany; 4University of Kent, Kent, United Kingdom

Introduction: Pulmonary arterial hypertension (PAH) is a progressive pulmonary
vascular disorder with high morbidity and mortality. Compelling evidence suggests
that receptor tyrosine kinases, such as platelet-derived growth factor (PDGF) are
closely involved in the pathogenesis of PAH. We intend to study effects of 2
novel PDGF inhibitors, Nilotinib/AMN107 (abl kinases/PDGFR inhibitor) and
Dasatinib/BMS-354825 (abl kinases/PDGFR/Src inhibitor) on pulmonary arterial
smooth muscle cells (PASMCs) proliferation and migration in vitro and on reverse-
remodeling potential in vivo in experimental PAH and to evaluate expression and
regulation of Src family kinases in PAH.
Methods and results: Human PASMCs were stimulated by PDGF- or growth
factor (FCS, EGF, FGF, Insulin) cocktail- to induce proliferation and migration in
vitro. Dasatinib (30nM), Nilotinib (300nM) and Imatinib (1μM) potently inhibited
PDGF-induced Stat3, Akt and Erk1 phosphorylation. All 3 inhibitors decreased
PDGF-induced proliferation, cell cycle gene regulation and migration. In contrast,
only Dasatinib inhibited growth factor cocktail-induced Src phosphorylation and
proliferation. However, combination of Src inhibitors (PP1, PP2) to Imatinib or
Nilotinib reduced growth factor cocktail-induced proliferation to similar extent of
inhibition observed by Dasatinib. Importantly, Src phosphorylation is increased in
PAH-PASMCs as compared to control-PASMCs. In vivo, Dasatinib (15mg/kg/bw)
treatment caused a complete reversal of pulmonary vascular remodeling and
achieved efficacy similar to Imatinib (100mg/kg/bw) in monocrotaline-induced
PAH rats.
Conclusions: We suggest that dual inhibition of PDGFR and Src kinases potently
inhibits mitogenic and motogenic responses to growth factors in PASMCs and
pulmonary vascular remodeling in vivo thus can be an attractive therapeutic option
for PAH.

411
Effects of riociguat in severe experimental pulmonary hypertension
Baktybek Kojonazarov1, Michaela Lang1, Norbert Weissmann1,
Friedrich Grimminger1 , Johannes-Peter Stasch2, Werner Seeger1,3 , Hossein
Ardeschir Ghofrani1, Ralph Schermuly1,3 . 1Department of Internal Medicine,
University of Giessen Lung Center, Giessen, Germany; 2Bayer HealthCare,
Bayer, Wuppertal, Germany; 3Lung Vascular Remodeling and Anti-Remodeling,
Max-Planck-Institute for Heart and Lung Research, Bad Nauheim, Germany

Introduction: The NO-sGC-cGMP signaling pathway is impaired in different
cardiovascular diseases, including pulmonary hypertension (PH). Riociguat is the
first of a new class of drugs, the sGC stimulators. Riociguat has a dual mode of
action: it sensitizes sGC to the body’s own NO and can also increase sGC activity

in the absence of NO, causing vasorelaxation, anti-proliferation and anti-fibrotic
effects.
Aim: The aim of the study was to investigate the effects of riociguat as compared
to the PDE5 inhibitor sildenafil on pulmonary vascular remodeling in severe
experimental PH.
Methods: Angioproliferative PH was induced in rats by combined exposure to the
VEGFr antagonist SU5416 and hypoxia. 21 days thereafter, rats were randomized
for treatment with riociguat (10 mg/kg), sildenafil (50 mg/kg) or vehicle for the
next 14 days. Echocardiography and invasive hemodynamic measurements were
performed. Pulmonary vascular remodeling was assessed by histomorphomety.
Results: In rats with established PH, RVSP was significantly decreased by treat-
ment with riociguat to 73±4 mmHg (p<0.01) and sildenafil to 80±3 mmHg
(p<0.05) as compared to placebo (89±3 mmHg). No significant difference in
systemic arterial pressure was detected between placebo and treated animals. Both
compounds significantly decreased RV hypertrophy and improved RV function
by normalization of TAPSE and Tei index, but effects of riociguat were more
pronounced. Riociguat significantly reduced the proportion of occluded arteries,
increased proportion of opened arteries and decreased neointima/media ratio.
Conclusion: We demonstrated that riociguat effectively suppresses pulmonary
vascular remodeling and significantly improves RV function in an experimental
model of PH.

412
Inhibition of microRNA-17 improves lung and heart function in experimental
pulmonary hypertension
Soni Pullamsetti1,3 , Carmen Doebele2, Ariane Fischer2, Rajkumar Savai1,
Baktybek Kojonazarov3, Bhola Dahal3, Hossein Ghofrani3,
Norbert Weissmann3, Friedrich Grimminger3, Angelika Bonauer2,
Werner Seeger1,3 , Andreas Zeiher4, Stefanie Dimmeler2, Ralph Schermuly1,3 .
1Department of Lung Development and Remodeling, Max-Planck-Institute for
Heart and Lung Research, Bad Nauheim, Germany; 2Institute of Cardiovascular
Regeneration, Goethe University, Frankfurt, Germany; 3University of Giessen
Lung Center, Justus-Liebig University, Giessen, Germany; 4Department of
Medicine III, Division of Cardiology, Goethe University, Frankfurt, Germany

MicroRNAs (miRs) control various cellular processes in tissue homeostasis and
disease by regulating gene expression on the posttranscriptional level. Recently, it
was demonstrated that the expression of miR-21 and members of the miR-17-92
cluster was significantly altered in experimental hypertension (PH). We evaluated
whether inhibition of these miRs may provide a novel therapeutic option.
We first tested the effects of miR inhibitors (antagomirs), which were specifically
designed to block miR-17 (A-17), -21 (A-21) and -92a (A-92a) in chronic hypoxia-
induced PH in mice. A-17 and A-21 reduced right ventricular systolic pressure
(RVSP) and all antagomirs decreased pulmonary arterial muscularization. However,
only A-17 reduced hypoxia-induced right ventricular hypertrophy and improved
pulmonary artery acceleration time (PAAT). Therefore, we additionally tested the
effects of A-17 in monocrotaline-induced PH in rats. A-17 treatment significantly
decreased RVSP and total pulmonary vascular resistance index, increased PAAT,
normalized cardiac output and decreased pulmonary vascular remodelling. Among
the tested miR-17 targets, the cyclin-dependent kinase inhibitor 1A (p21) was
upregulated in lungs undergoing A-17 treatment. Likewise, in human pulmonary
artery smooth muscle cells, A-17 increased p21. Overexpression of miR-17 signif-
icantly reduced p21 expression and increased proliferation of smooth muscle cells.
Our data demonstrate that A-17 improves heart and lung function in experimental
PH by interfering with lung vascular and right ventricular remodeling. Thus, inhi-
bition of miR-17 may represent a novel therapeutic concept to ameliorate disease
state in PH.

413
Imatinib in pulmonary arterial hypertension, a randomized, efficacy study
(IMPRES)
Marius Hoeper1, Robyn J. Barst2, Nazzareno Galié3, Paul Hassoun4,
Nick Morrell5, Andrew Peacock6, Gérald Simonneau7, Victor Tapson8,
Fernando Torres9, Keith Lu10, Debbie Quinn11, Ardeschir Ghofrani12.
1Respiratory Medicine, Medizinische Hochschule, Hannover, Germany;
2Respiratory Medicine, Columbia University, New York, NY, United States;
3Respiratory Medicine, Azienda Ospedaliero-Universitaria di Bologna, Bologna,
Italy; 4Respiratory Medicine, Johns Hopkins University, Baltimore, MD, United
States; 5Respiratory Medicine, Addenbrookes and Papworth Hospitals,
Cambridge, United Kingdom; 6Respiratory Medicine, Golden Jubilee National
Hospital, Glasgow, United Kingdom; 7Respiratory Medicine, Université
Paris-Sud XI, Orsay, France; 8Respiratory Medicine, Duke University Medical
Center, Durham, NC, United States; 9Respiratory Medicine, UT Southwestern
Medical Center, Dallas, TX, United States; 10Respiratory Medicine, Novartis
Pharmaceuticals, East Hanover, NJ, United States; 11Respiratory Medicine,
Novartis Pharmaceuticals, Cambridge, MA, United States; 12Respiratory
Medicine, University Hospital Giessen and Marburg GmbH, Giessen, Germany

Pulmonary arterial hypertension (PAH) results in progressive increases in pul-
monary vascular resistance (PVR), right ventricular failure and death. There is
currently no pharmacological cure for PAH, which is associated with low sur-
vival rates if patients do not receive effective specific therapy. Current treatment
approaches focus on vasodilator outcomes. Imatinib has been associated with
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beneficial effects in some patients in a proof-of-concept study. The phase III,
multinational, multicenter, double-blind, parallel-group IMPRES study evaluated
the efficacy and safety and tolerability of imatinib to confirm these preliminary
findings. Patients enrolled in IMPRES had severe symptomatic PAH on at least
two PAH-specific therapies and PVR ≥800 dynes sec cm-5 and were randomized
to imatinib or placebo. Treatment was initiated at a dose of 200 mg once daily,
which was increased to 400 mg once daily after 2 weeks if well tolerated. Doses
could then be reduced to 200 mg once daily if treatment was not well tolerated.
The primary objective was to evaluate the efficacy of imatinib versus placebo
for the change in 6-minute walk distance (6MWD) from baseline to week 24.
Secondary objectives included evaluation of time to clinical worsening (all cause
mortality, hospitalization for worsening PAH, worsening of World Health Organi-
zation [WHO] functional class or a 15% drop in 6MWD), safety and tolerability
(including adverse events, laboratory data and vital signs), changes in pulmonary
hemodynamics, changes in Borg dyspnea scores and pharmacokinetics. The study
has enrolled a total of 202 patients. Findings from the IMPRES study will be
available during 2011 and will be presented.

71. Recent developments in COPD
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LSC 2011 Abstract: The role of lipoxin A4 in the chronic obstructive
pulmonary disease
Liga Balode, Gunta Strazda, Normunds Jurka, Uldis Kopeika, Agnese Kislina,
Marina Beinare, Maris Bukovskis, Immanuels Taivans. Faculty of Medicine,
University of Latvia, Riga, LV Institute of Experimental and Clinical Medicine,
University of Latvia, Riga, LV

The aim: Chronic obstructive pulmonary disease (COPD) is characterized by
persistent inflammatory reaction with a dominance of neutrophil involvement. It is
established, that during a healing of acute inflammation, a switching of arachidonic
acid (AA) metabolism from leukotriene (Lt) to lipoxin (LX) production occurs.
Therefore we hypothesized that in COPD patients the lipoxin production could be
insufficient. Hence we measured the content of LXA4 and LtB4 in induced sputum
supernatant (IS) in COPD patients and healthy subjects.
Materials and methods: 17 COPD patients and 7 healthy persons were studied.
The age and gender ratios were similar in both groups. Sputum induction was
performed according to the ERS protocol. LXA4 and LtB4 content in sputum
supernatant was assessed by ELISA.
Results: COPD patients had decreased concentration of LXA4 in induced spu-
tum compared to healthy persons (0,514 ng/ml and 1,310 ng/ml, respectively,
p=0,00784).
LtB4 content in induced sputum did not significantly differ between COPD group
and healthy persons group (3,551 ng/ml and 3,754 ng/ml, respectively). The ratio
LtB4/LXA4 in COPD patients was three times higher compared to healthy persons
(ie. 9,816 ng/ml and 3,425 ng/ml; p=0.00982).
Conclusions: We concluded that the chronic obstructive lung disease is character-
ized by suppressed production of lipoxins. This insufficiency may be responsible
for a persistence of neutrophilic inflammation in airways.

P415
LSC 2011 Abstract: Inflammation and COPD: Protective effect of the
recombinant anti-protease trappin-2 A62L, on lung epithelium
Annabelle Tanga, Alhame Saidi, Sandrine Dallet-Choisy, Marie-Louise Zani,
Thierry Moreau. Inserm U618 Protéases et Vectorisation Pulmonaires, Université
François Rabelais, Tours, FR

Introduction: Inflammation in chronic obstructive pulmonary diseases (COPD)
results in a protease/anti-protease imbalance that leads to a massive release of neu-
trophil serine proteases (elastase, proteinase 3 and cathepsin G). These proteases
stimulate secretion of mucus and pro-inflammatory cytokines. In order to target
serine proteases, we designed a recombinant inhibitor derived from trappin-2 which
is able to inhibit all three proteases at the same time. The aim of the study was
to evaluate the inhibitory, anti-inflammatory and anti-secretory effects of trappin-2
A62L (T2A62L) on lung epithelium exposed to neutrophil serine proteases.
Methods: A549 cells were exposed to proteases for 24H with or without addition
of T2A62L. Protective effect of T2A62L towards the degradation of cell junctions
by proteases was analyzed by immunofluorescence. Levels of mucus secretion
were determined by measuring the rate of expression of mucin genes and the
anti-inflammatory activity of T2A62L was investigated by measuring the rate of
pro-inflammatory mediators release after LPS stimulation.
Results: Neutrophil serine proteases proteolytically degrade cellular junctions and
increase mucin gene expression. T2A62L added to the culture medium inhibits the
degradation of cell junctions proteins (E-cadherin, ZO-1), decreases MUC5AC and
MUC5B mRNA expression induced by elastase and IL-6 and IL-8 productions.
Conclusion: Our results demonstrate that T2A62L exhibits anti-proteolytic, anti-
inflammatory and anti-secretory effects. This new, anti-protease may therefore be
of therapeutic value in treating inflammatory lung diseases such as COPD.

P416
Plant proteinase inhibitor from enterolobium contortisiliquum (EcTI)
attenuates elastase-induced pulmonary inflammatory and remodeling
alterations in mice
Osmar A. Theodoro Jr.1, Rafael Almeida-Reis1, Leandro V. Oliva1, Bruno
T. Martins-Oliveira1, Daniel S.S. Mello1, Fernanda D.T.Q.S. Lopes1, Carla
M. Prado3, Patrícia M.G. Paiva2, Edna A. Leick1, Marlon V. Brito2, Milton
M. Martins1, Maria L.V. Oliva2, Iolanda F.L.C. Tibério1. 1Clinical Medicine,
Faculty of Medicine, University of Sao Paulo, Sao Paulo, Brazil; 2Biochemistry,
Federal University of Sao Paulo, Sao Paulo, Brazil; 3Biological Sciences, Federal
University of Sao Paulo, Diadema, Brazil

Aims: To evaluate if a plant Kunitz proteinase inhibitor EcTI contributes to in-
activation of elastase-induced mechanical, inflammatory and extracellular matrix
remodelling alterations.
Methods: C57Bl6 mice received elastase (50ml/animal- IN-E group). Control
group received saline (Ve group). Mice were treated with EcTI (2mg/kg) at days
1, 7, 14, 21, 28 and 35 after elastase instillation (I-E group). At day 40, mice
were anesthetized, mechanically ventilated and we analyzed respiratory system
resistance and elastance, tissue elastance, tissue damping, and airway resistance.
Afterwards, BAL was performed and lungs were removed. By morphometry, we
quantified the mean linear intercept (Lm), collagen and elastic fibers in distal lung.
Results: There were no differences in pulmonary mechanics comparing all groups.
In E-group, there was an increase in BAL-total cells, BAL-lymphocytes, BAL-
neutrophils, collagen, elastic fibers and LM compared to control (p<0.05). In I-E
group, EcTi attenuated the increase in BAL-total cells (65.2±3.3×104 cells/mL)
and BAL-neutrophils (1.3±0.7×104 cells/mL) compared to E-group (respectively:
110.7±9.7×104cells/mL and 8.0±1.4×104 cells/mL, p<0.05). There was a de-
crease in the collagen content in I-E group (43.2±4.3%) compared to E-group
(59%±2.5, p<0.05).
Conclusions: This proteinase inhibitor (EcTI) reduced elastase-induced pulmonary
inflammatory and extracellular matrix remodeling alterations induced by elastase.
Although more studies need to be performed, this inhibitor may contribute as
potential therapeutic tool for COPD management.
Financial support: FAPESP, CNPq, LIM-20 HCFMUSP.

P417
Impaired respiratory function in mice exposed to cigarette smoke
Sofia Jonasson1, Bo Koch1, Linda Elfsmark1, Christine Akfur1, Anders Bucht1,2.
1Swedish Defense Research Agency, FOI, Division of CBRN Security and
Defense, Umeå, Sweden; 2Department of Public Health and Clinical Medicine,
Umeå University, Umeå, Sweden

Introduction: We have aimed to develop a mouse model of cigarette smoke (CS)-
induced small airway disease and emphysema. This model will be used for studies
of pathogenic responses in the development of emphysema and for preclinical
evaluation of new drug candidates.
Methods: BALB/c mice were exposed to CS (nose-only), 5 days a week during
10 weeks (Gr.1: 6 cigarettes during 10 min, twice a day; Gr. 2: 12 cigarettes once
a day during 20 min; Gr 3: 12 cigarettes during 20 min, twice a day; Gr 4: control,
room air). The experiment ended on day 71-73 and day 85-87 (two additional
recovery weeks without CS smoke) with thoroughly investigated lung mechanics
(FlexiVent), inflammatory cell counts in bronchoalveolar lavage (BAL) and lung
histology.
Results: CS induced an increased respiratory resistance (p<0.05), tissue resis-
tance (p<0.05), tissue elastance (p<0.05), and decreased respiratory compliance
(p<0.05), in all CS groups compared to control groups. However, there were no
differences in lung mechanics and total cell counts in BAL within the CS-groups.
After the recovery weeks, the CS-induced effects in the lung were sustained in all
groups except for Gr 2. Lung histology showed no obvious alveolar damage in
peripheral airways.
Conclusion: In our mouse model there is a marked effect on lung mechanics,
suggesting that CS induce small airway inflammation which is not dose dependent.
Our result indicates that it is the exposure time, rather than the number of cigarettes,
that determines the detrimental effects in the mouse lung. Additionally, this model
can be used for combined exposure of allergens and air-borne particulate pollution
in order to investigate aggravating effects of inhaled particles on emphysema and
COPD.

P418
Different effects of mesenchymal stem cells on elastase-induced pulmonary
emphysema and macrophages activity in rats
Alexander Averyanov1, Anatoly Konoplyannikov2, Andrey Chernyaev3,
Vasily Petrov2, Oleg Kuzovlev1, Andrey Bruchovetsky2,
Olga Konoplyannikova2, Ekaterina Agaeva2, Natalia Kulagina1. 1Clinical
Hospital No. 83, Federal Medical and Biologic Agency, Moscow, Russian
Federation; 2Cell Therapy Department, Medical Radiological Scientific Center,
Obninsk, Russian Federation; 3Morphology Departament, Pulmonology Research
Institute, Moscow, Russian Federation

The aim of the study was to assess lung tissue changes and macrophages activity
(MA) after mesenchymal stem cells (MSCs) transplantation in elastase model of
pulmonary emphysema in rats.
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Methods: Forty 3-months old Wistar rats were randomized into 4 groups. Control
group (group 1) was injected intratracheally 0,4 ml of normal saline, other animals
(groups 2-4 ) received one intratracheal injection of 20 units (U) porcine pancreatic
elastase in 0,4 ml of saline. Next day (group 2) and 7 day (group 4) rats were
intravenously injected 2000000 autologous MSCs in 0,5 ml of saline. Group 4
was used as emphysema control. Before killing on 21-st day rats were undergone
peritoneal lavage with analysis of hemi-luminescent macrophages activity in the
obtained fluid
Results: The lungs of groups 2-4 had various degrees of centriacinar emphysema.
There were no significant differences between the sizes of dilated respiratory
bronchioles in groups 2 & 4. Only in the 2-nd group we observed the lymphoid in-
filtration around arterioles. The width of respiratory bronchioles in group 3 was on
41% less than in the 4-th. The Index of hemi-luminescent MA has made 28,8±1,1
U (1 group), 35,8±1,6 U (2 group), 31,9±1,9 U (group 3), 57,3±1,3 U (group 4).
Conclusions: MSCs have various effects on damaged lung tissue at different
periods of transplantation. MSCs can enhance the local vascular inflammatory
response in the early period of elastase injury. More later injection of MSCs can
repair the structure of acini in acute model of emphysema in rats.

P419
IL-10 resolves the neutrophilic inflammation in mice exposed to cigarette
smoke
Manabu Higaki1, Hiroo Wada1, Tetsuo Yasutake1, Shinichiro Mikura1,
Kojiro Honda1, Masuo Nakamura1, Mamoru Niikura2, Fumie Kobayashi2,
Shigeru Kamiya2, Hajime Goto1. 1Department of Respiratory Medicine, Kyorin
University School of Medicine, Tokyo, Japan; 2Department of Infectious
Diseases, Kyorin University School of Medicine, Tokyo, Japan

Introduction: IL-10 plays a suppressive role in the inflammation. In order to
elucidate the role of IL-10 in the inflammation caused by cigarette smoke, mice
exposed to cigarette smoke were investigated.
Materials & methods: Mice (C57BL/6J) were exposed either to cigarette smoke
or to environmental air for 5, 8 or 12 days. To characterize the inflammation,
cellularity in bronchoalveolar lavage (BAL) fluid was investigated. The levels of
inflammation-associated cytokines, such as IL-10, KC, MIP-2, TNF-a and GM-
CSF, were further determined by measuring both mRNA levels in the lung tissues
and the protein levels in BAL fluid. Then, a group of mice was intranasally treated
either with recombinant murine IL-10 or with vehicle and exposed to cigarette
smoke, before the same analysis was performed.
Results: Cigarette smoke exposure provoked pulmonary inflammation in mice,
as neutrophil and macrophage counts in BAL fluid were increased (p<0.01). In
parallel, the levels of various proinflammatory cytokines including KC and MIP-2
significantly increased (p<0.01), as well as IL-10 expression. The enhancement
in the neutrophil counts in BAL fluid caused by smoke exposure was signifi-
cantly attenuated by the intranasal administration of IL-10 (p<0.05), while that in
macrophage counts was not altered.
Conclusion: Our results suggested that IL-10 potentiates the suppression of the
neutrophil-associated inflammatory reactions caused by cigarette smoke exposure.

P420
Activation of the inflammasome pathway during exacerbations of COPD
Patricia Sobradillo1, Rosa Faner2, Nestor Soler4, Eugeni Ballester4, Juan
Ignacio Aróstegui3, Jordi Yagüe3, Juan Manel3, Alvar Agusti4. 1CIBERES,
Ciberes, Barcelona, Spain; 2Fundación Caubet Cimera, Fundación Caubet
Cimera, Barcelona, Spain; 3Immunology, Hospital Clinic, Barcelona, Spain;
4Thorax Institute, Hospital Clinic, Barcelona, Spain

Introduction: Exacerbations of COPD (ECOPD) are characterized by a burst of
inflammation. The inflammasome is an intracellular sensing mechanism that leads
to activation of caspase-1 and processing of pro IL-1β and pro IL-18 into their
mature forms.
Aim: To investigate if the inflammasome pathway is activated in ECOPD patients.
Methods: We studied 10 COPD patients hospitalized because of ECOPD, 7 of
whom were revaluated 3 months after discharge (sECOPD), 13 patients with
clinically stable COPD (SCOPD), 8 smokers with normal lung function (S) and 11
non smokers (NS). We determined: (1) in serum: caspase-1, IL-1β, IL-18, IL-1Ra,
IL-6, IL-8 and TNF-a; (2) in circulating monocytes and lymphocytes: intracellular
activity of caspase-1 (basally and after stimulation with inflammasome ligands:
ATP, Nigericine and Cigarette Smoke Medium); and (3) in whole blood: caspase-1
and NLRP3 mRNA.

Abstract P420 – Table 1

ECOPD sECOPD SCOPD S NS
(n=10) (n=7) (n=13) (n=8) (n=11)

Serum Caspase-1, pg/ml 175.0±77.6§ 127.2±53.3 124.3±80.3 156.6±79.6# 89.40±29.4
IL-1Ra, pg/ml 901.2±594.0§ 729.2±280.9 583.9±404.3* 819.1±517.5# 382.3±74.2
IL-18, pg/ml 426.4±157.2§ 332.8±154.1 329.8±100.9 295.6±88.1 275.1±67.1

Monocytes Caspase-1 Basal activity MFI 122.5±36.2§ 173.7±59.4 144.0±33.03# 156.4±15¶ 187.0±43.04
Blood mRNA Caspase-1, RQ 0.077±0.08 0.05±0.05 0.09±0.15 0.04±0.04 0.077±0.08

NLRP3, RQ 0.27±0.38 0.04±0.04 0.22±0.37 0.16±0.31 0.2±0.2

MFI = mean fluorescence intensity, RQ = relative quantification. Symbols indicate p<0.05 (ANOVA): NS vs. S#; S vs ECOPD¶; NS vs. ECOPD§; SCOPD vs. ECOPD*; NS vs. SCOPD#; ECOPD vs.
sECOPD.

Results: Table 1 shows main results (mean ± SD).
Conclusions: The inflammasome pathway participates in the inflammatory burst
that characterizes ECOPD.

P421
Effect of budesonide on fibroblast-mediated collagen gel contraction and
degradation
Qiuhong Fang1, Nancy Schulte2, Xingqi Wang1, Anna Miller-Larsson3,
Elisabet Wieslander3, Xiangde Liu1, Myron Toews2, Stephen Rennard1.
1Pulmonary, Critical Care, Sleep and Allergy Division, University of Nebraska
Medical Center, Omaha, United States; 2Pharmacology and Neuorscience,
University of Nebraska Medical Center, Omaha, United States; 3R&D,
AstraZeneca, Lund, Sweden

Background: The balance between production and degradation of extracellular
matrix is crucial in maintaining normal tissue structure. Budesonide is known to
have anti-inflammatory effects, but its effect on fibroblast-mediated tissue repair
and remodeling has not been fully studied.
Methods: Using human fetal lung fibroblasts (HFL-1 cells) in a three-dimensional
collagen gel culture system, the current study investigated the effect of budesonide
(1-1000 nM) on collagen gel contraction and degradation in the presence or ab-
sence of inflammatory cytokines (IL-1β and TNF-α; 5 ng/ml each) and, in order
to activate latent proteases, the serine protease trypsin (0.25 μg/ml).
Results: Inflammatory cytokines significantly inhibited collagen gel contraction
mediated by lung fibroblasts. Budesonide counteracted the effect of cytokines in
a concentration-dependent manner (to 50%, p<0.01). Budesonide (100 nM) al-
most completely inhibited the release and mRNA expression of metalloproteinases
(MMP) -1, -3 and -9 induced by the cytokines (p<0.05). Exposure to the cytokines
plus trypsin increased collagen degradation and activation of the MMPs. Budes-
onide blocked both the enhanced collagen degradation (p<0.01) and suppressed
the trypsin-mediated activation of cytokine-induced MMP-9 and MMP-3. Similar
effects were observed with dexamethasone (1 μM), suggesting a class effect.
Conclusions: These findings suggest that budesonide directly modulates con-
traction of collagen and can decrease collagen degradation under inflammatory
conditions through suppressing release and activation of MMPs. By modulating
the release and activity of MMPs, inhaled budesonide may be able to modify
airway tissue repair and remodeling.

P422
Serum lipid profile and iron content in serum and pulmonary tissue in
experimental pulmonary emphysema
Snezana Zunic-Bozinovski1, Svetlana Zunic2, Slavko Vucicevic3,
Ivan Milovanovic1, Danica Djarmati4, Gordana Djordjevic-Denic1. 1Institute for
Pathophysiology, School of Medicine, Belgrade, Serbia; 2Institute for Nuclear
Medicine, Oncology Unit, Clinical Center of Serbia, Belgrade, Serbia;
3Radiotherapy Unit, Institute of Oncology and Radiology of Serbia, Belgrade,
Serbia; 4Trace Elements Unit, Health Protection Institute of Serbia, Belgrade,
Serbia

Disturbed lipid metabolism and some trace elements, including iron, may be
involved in pathogenesis of experimental pulmonary emphysema via different
mechanisms. We studied serum lipid profile and iron content in serum and pul-
monary tissue of rabbits with experimental pulmonary emphysema. The study was
done on three groups of animals: E (n=16) – experimental group on hypercholes-
terolemic diet (4% crystalline cholesterol in edible oil solution), C (n=16) – control
group on standard diet for that animal species, and O (n=13) – group on oily
diet. Serum lipid profile (total cholesterol, triglycerides, HDL, VLDL and LDL
cholesterol fractions) was determined by enzymatic colorimetric method and iron
content in serum and pulmonary tissue by atomic absorptive spectrophotometric
method. Pulmonary emphysema was pathohistologicaly confirmed. There was a
significant increase in total serum cholesterol (p<0.001 and p<0.05 respectively)
and LDL cholesterol (p<0.001) in E compared to both C and O group. Serum
iron concentration was increased in E in comparison with C group (p<0.05). In
pulmonary tissue iron content was decreased in both E and O group compared to
C group (p<0.01 and p<0.001 respectively), as well as in O in comparison with
E group (p<0.001). The results of present study indicate that disturbed lipid me-
tabolism and iron content alterations could be in association with oxido-reductive
and metabolic disbalance, connected to emphysematous alterations in pulmonary
tissue of investigated animals.
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P423
Inhibition of β-adrenoceptors alleviated mucus secretion and emphysema in
cigarette smoke exposed rat model
Fei Wang1, Ji-Hong Li2, Bei He3. 1Pulmonary Department, Peking University
Third Hospital, Beijing, China; 2Pulmonary Department, Beijing Shijitan
Hospital, Beijing, China; 3Pulmonary Department, Peking University Third
Hospital, Beijing, China

Background: The sympathetic nervous (SN) is probably over activated in COPD.
Some retrospective studies found that treatment with β-blockers may reduce the
risk of exacerbations and improve survival in COPD patients. However, our pre-
liminary data showed that no significant change of lung function in COPD patients
after treatment with β-blocker. The aim of the study is to elucidate whether inhi-
bition of the SN over activation may improve lung pathological change in smoke
exposed rat model.
Methods: The rats were randomly divided into 3 groups: control group (C, n=9),
smoke-exposed group (S, n=8) and smoke-exposed plus proptanolol group (S/P,
n=8). S and S/P rats were exposed to cigarette smoke for 3 months, and S/P rats
were further treated with proptanolol for 1 month. Lung tissue pathologic score
and mean linear intercept (MLI) were determined.
Results: The scores of mucus secretion, goblet-cell metaplasia, smooth muscle
cells (SMC) proliferation, and MLI were significant different in the 3 groups
(see table 1), however, no significant difference was found in other aspects of
pathological changes.

Table 1. Lung tissue pathologic scores in the 3 groups (mean ± SD)

Group Mucus secretion Goblet-cell metaplasia SMC proliferation MLI (μm)

C 7.68±5.03 0.13±0.04 0.23±0.18† 30.33±2.20‡

S 17.64±4.62§ 1.66±0.79& 0.79±0.55§ 47.46±4.98&

S/P 9.78±5.98* 0.96±0.55 0.83±0.71 39.47±2.56¶

P value 0.006 0.000 0.021 0.000

*P<0.05 for S/P vs S, ¶P<0.001 for S/P vs S, §P<0.01 for S vs C, &P<0.001 for S vs C, †P<0.05
for C vs S/P, ‡P<0.001 for C vs S/P.

Conclusion: In cigarette smoke exposed rat model, inhibition of β-adrenoceptors
alleviated mucus secretion and emphysema.

P424
AMPK signalling regulates Nrf2 localization and activity via sirtuins in a
monocytic cell line
Laura Nunez Naveira, Nicolas Mercado, Kazuhiro Ito. Airway Disease, National
Heart and Lung Institute (NHLI). Imperial College, London, United Kingdom

Nrf2 participate in the defence against oxidative stress by inducing anti-oxidant
genes such as HO-1 and NQO1, which system is downregulated in COPD. AMPK
and sirtuins are ageing related signals reported to control the expression of genes.
Sirt1 is also down-regulated in COPD lung.
Aims: To evaluate the effect of sirtuin inhibition and AMPK activation/inhibition
on the nuclear localization and activity of Nrf2, and the expression of HO1 and
NQO1.
Methods: THP-1 monocytic cells were treated with a sirtuin inhibitor (sirtinol),
hydrogen peroxide (H202) as oxidative stress reagent and AICAR and dorso-
morphin as AMPK activator and inhibitor respectively. Nrf2 protein levels were
measured by western blot and the samples were normalized against Lamin A/C.
The mRNA levels of HO1 and NQO1 were measured by RT-PCR and normalized
against GNB2L1. Nrf2 binding capacity was measured by ELISA.
Results: H202 increased Nrf2 in the nucleus by 2-fold and pretreatment with sirti-
nol did not affect this induction. In contrast, although Nrf2 binding activity also
increased by 50% with H202, preincubation with sirtinol abrogated this activation.
Dorsomorphin treatment provoked a decrease in the nuclear levels of Nrf2 by
30%. In contrast, AICAR increased Nrf2 in the nucleus by 30% and augmented
the mRNA levels of HO1 and NQO1 by 3.3 and 1.6-fold respectively.
Discussion: Sirtuins depletion observed in COPD may cause a reduction of the
anti-oxidative stress capacity by affecting Nrf2 regulation of HO1 and NQO1.
AMPK may be participating in this oxidative stress defence. These results high-
light the importance of the sirtuins/AMPK axis in COPD development and its
possible use as targets for therapeutic purposes.

P425
Molecular markers involved in susceptibility to lung injury after acute
exposure to tobacco smoke in different mouse strains. Fluorescent molecular
in vivo imaging application
Sandra Pérez-Rial, Laura del Puerto-Nevado, Álvaro Girón-Martínez,
Raúl Terrón-Expósito, Nicolás González-Mangado, Germán Peces-Barba.
Pulmonology, IIS-Fundación Jiménez Díaz, Madrid, Spain

Mouse strains C57 and 129S2 show different susceptibility to developing COPD
when they are exposed chronically to tobacco smoke. The aim of this study is to
determine molecular differences, between these two strains in the early stages of
the disease within 24, 48 and 72h of being acutely exposed to tobacco. We quantify
the levels of MMP-12 and analyze MMPs activity in lungs of mice by fluorescence
molecular imaging techniques using MMPs activable fluorescent probe. We also

measure NF-κB and TNF-α levels. The results in C57 strain showed a significant
increase in MMPs activity measured at 24 and 48h of cigarettes exposure while
129S2 did not observed changes.

In addition, MMP-12 levels increased significantly in C57, but not in 129S2
strain. Respect to the studied of NF-κB, significantly increased at 24 and 48h, in
correlation with an increase in the levels of TNF-α, only in C57.

These results may explain the increased tobacco smoke susceptibility in early
stages to develop lung emphysema with the C57 strain, as compared to the less
susceptible strain, 129S2.

P426
Effects of a protease inhibitor from the tick rhipicephalus boophilus microplus
in an experimental model of emphysema
Clarice Olivo1, Luana Neves1, Juliana Lourenço1, Francine Almeida1,
Carla Prado2, Iolanda Tibério1, Aparecida Tanaka3, Sergio Sasaki4,
Milton Martins1, Fernanda Lopes1. 1Department of Medicine, Universidade de
São Paulo, Sao Paulo, Brazil; 2Department of Biological Science, Universidade
Federal de São Paulo, Sao Paulo, Brazil; 3Department of Biochemistry,
Universidade Federal de São Paulo, Sao Paulo, Brazil; 4Human and Natural
Science, Universidade Federal do ABC, Sao Paulo, Brazil

Although COPD is one of the leading causes of morbidity and mortality in the
world, until now there is no effective treatment to improve lung function in
COPD patients. Animal models have been employed to better understand the
pathophysiology of this disease and to test new therapies.
Objectives: To evaluate the effects of a protease inhibitor in emphysema.

Figure 1
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Methods: 40 C57BL/6 mice received either a nasal instillation of 50 μl (0.667 UI)
of porcine pancreatic elastase (PPE) or saline (S) and 1h after, animals received
a second nasal instillation of 50 μl of either a protease inhibitor (r-BmTIA,
35.54pmol) or vehicle (VE). After 21 days, animals were anesthetized and airway
resistance (RAW), tissue damping (Gtis) and tissue elastance (Htis) were measured
using Flexivent small animal ventilator. After sacrifice, lungs were removed and
formalin-fixed for posterior analysis of mean linear intercept (Lm).
Results: We observed a decrease in Htis values only in PPE-VE group [Fig.1A].
Lm values were increased in PPE-VE and PPE-BmTIA groups, whereas the PPE-
BmTIA showed a decrease in Lm values compared to PPE-VE group [Fig. 1B].
There was no difference in Gtis and Raw values [Fig. 1C and Fig. 1D, respectively].
Conclusions: We showed that a single dose of this protease inhibitor attenuated
parenchyma destruction in an experimental model of emphysema. Supported by
FAPESP, LIMHC-FMUSP, CNPq, Brazil.

P427
HDAC2-independent anti-inflammatory effects of budesonide in human lung
fibroblasts
Xingqi Wang1, Amy Nelson1, Anna Miller-Larsson2, Elisabet Wieslander2,
Xiangde Liu1, Stephen Rennard1. 1Pulmonary, Critical Care, Sleep and Allergy
Division, University of Nebraska Medical Center, Omaha, United States; 2R&D,
AstraZeneca, Lund, Sweden

Background: Reduced response of COPD patients to the anti-inflammatory ther-
apy with glucocorticoids may be due to reduced expression of histone deacetylase
(HDAC) in alveolar macrophages and bronchial epithelial cells as suggested by
recent studies. Lung fibroblasts release inflammatory mediators and are key cells
in tissue remodeling following airway inflammation. However, HDAC expression
and its role in mediating glucocorticoid effect on fibroblast functions have not
been studied.
Methods and results: Human fetal lung fibroblasts (HFL-1) were exposed to IL-1β

+TNF-α (1ng/ml each), which stimulated release of IL-6, IL-8 and metallopro-
teinases MMP-1 and MMP-3. These responses were inhibited by the glucocorticoid
budesonide (0.1-100nM) in a concentration-dependent manner. An HDAC inhibitor
(trichostatin A) did not reverse the effects of budesonide on release of cytokines
and MMPs in HFL-1 cells while it blocked the inhibitory effects of budesonide
in human bronchial epithelial cells and monocytes. Furthermore, siRNA targeting
HDAC2 did not interfere with the inhibitory effects of budesonide on HFL-1
MMP release. Exposure to cigarette smoke extract (5%) did not affect HDAC2
protein expression in HFL-1 cells and did not interfere with the budesonide effects.
Finally, there was no statistically significant difference between COPD and control
subjects in HDAC2 expression and the effects of budesonide on cytokine or MMP
release from lung fibroblasts.
Conclusions: HDAC2 is not required for budesonide to inhibit MMP and cy-
tokine release by lung fibroblasts. These results also suggest that budesonide has
a potential to counteract fibroblast-mediated tissue remodeling following airway
inflammation in COPD.

P428
The nuclear liver X receptor and its role in smoke exposed rat lungs
Adelheid Kratzer, Jonas Salys, Martin Zamora, Laima Taraseviciene-Stewart.
Medicine, Pulmonary Sciences and Critical Care Medicine, Denver, CO, United
States

Background: Chronic obstructive pulmonary disease (COPD) is one of the leading
causes of mortality worldwide and currently there are no efficient treatments. Liver
X receptor (LXR) plays a role not in lipid metabolism and inflammation.
Objectives: To investigate the effects of CS on LXR activation and target gene
regulation in vivo and in vitro and to study potential protective effects of LXR
activation against CS-induced emphysema.
Methods: Sprague Dawley rats were exposed to second hand CS for two months.
The lung tissue and bronchoalveolar lavage (BAL) cells were examined for LXR
target gene expression and emphysema development was measured by MLI. Rat
AM and EC treated with CS extract, LPS or DMHCA, a steroidal LXR agonist were
examined for LXR target gene and protein expression and migratory capacity. LXR
localization before and after CS exposure was determined by immunofluorescence.
Results: Whereas expression of ATP binding cassette transporter A1, a known
LXR target gene, was not changed in the lung, but significantly downregulated
in the BAL cells from CS-exposed rat lungs and in CS extract-treated AM. Im-
munofluorescence showed reduced nuclear localization of the anti-inflammatory
LXRβ isoform in AM and pulmonary EC. Activation of LXR attenuated LPS-
induced genes such as COX2, CCL5 and IL18, but upregulated IL18 binding
protein (IL-18BP), an endogeneous IL-18 inhibitor. It increased the migratory
capacities of rat alveolar macrophages towards CCL5.
Conclusions: Activation of LXR attenuated the pro-inflammatory cytokine pro-
duction by AM suggesting that LXR agonist treatment might be beneficial to
prevent and treat CS-emphysema.
Funded by AHA 0735388N, FAMRI CIA 072053, and Bixler Family Foundation.

P429
Insulin-dependent PI3-Kinase/Akt and ERK signaling pathways inhibit
TLR3-mediated HBEC apoptosis
Takanori Numata1, Jun Araya1, Satoko Fujii1 , Hiromichi Hara1,
Naoki Takasaka1, Yoko Yumino1, Makoto Kawaishi1, Jun Hirano2,
Makoto Odaka2, Toshiaki Morikawa2, Katsutoshi Nakayama1,
Kazuyoshi Kuwano1. 1Department of Internal Medicine, Division of Respiratory
Diseases, Jikei University School of Medicine, Tokyo, Japan; 2Division of Chest
Surgery, Jikei University School of Medicine, Tokyo, Japan

Introduction: TLR 3 mainly recognizes viral-associated dsRNA. However, recog-
nition of dsRNA byproducts released from apoptotic and necrotic cells is a recently
proposed mechanism for the amplification of virulence, suggesting a pivotal par-
ticipation of TLR3 not only in viral infection, but also in lung diseases where
apoptosis plays a critical role, such as asthma and COPD. In addition to metabolic
control, insulin signaling has also been postulated to be protective by inhibiting
apoptosis.
Aims: We explored the role of insulin signaling in protecting human bronchial
epithelial cells (HBEC) against TLR3-mediated apoptosis.
Methods: For the experiments of apoptosis induction by polyinosinic-polycytidylic
acid (poly (I:C)), a dsRNA analog, HBEC and airway fragments were treated in the
presence or absence of insulin. Knock down of TLR3 was performed by siRNA
transfection. Wortmannin (PI3-kinase inhibitor) and PD98059 (MEK inhibitor)
were used to elucidate the role of insulin-dependent signaling pathways.
Results: Significant TLR3-mediated apoptosis was induced by poly (I:C),
via caspase-8-dependent mechanisms. However, insulin efficiently inhibited
TLR3/poly (I:C) induced HBEC apoptosis via PI3-kinase/Akt and ERK path-
ways, at least partly via the up-regulation of cellular FLICE-inhibitory proteins
(cFLIPs) and additionally through protein synthesis-independent mechanisms.
Conclusions: These results implicate TLR3-mediated dsRNA-induced apoptosis
in apoptosis-driven lung disease pathogenesis and provide evidence for a novel
protective role of insulin.

P430
Overexpression of RAGE in lungs of patients with COPD: A contributor to
oxidative stress in COPD
Lei Chen, Lin Liu, Tao Wang, Fuqiang Wen. Deparment of Respiratory Medicine,
West China Hospital, Chengdu, China

Background: Receptor for advanced glycation end products (RAGE) has been
recently suggested to be implicated in COPD, although the mechanisms remain
unclear. The aim of this study is to investigate the expression of RAGE in lung
tissues from COPD patients and its potential role in oxidative stress in COPD.
Methods: Peripheral lung tissue specimens were obtained from 40 patients who
underwent lung resection for non-small cell lung cancer, including 8 non-smoker
controls, 7 non-COPD smokers and 25 smoker COPD patients. Immunohisto-
chemistry and ELISA were used to assess RAGE expression in lung tissues, and
oxidative stress was also measured by ROS and GSH. Furthermore, human pul-
monary epithelial cell (A549) and bronchial epithelial cell (16HBE) were cultured
with cigarette smoke extract (CSE). Neutralizing antibody against RAGE was used
to detect the role of RAGE in oxidative stress in COPD.
Results: RAGE expression level in smoker COPD patients was significantly
higher than non-smoker controls and non-COPD smokers, which was dominantly
expressed in the bronchiolar and alveolar epithelia. Importantly, RAGE in smoker
COPD patients was positively correlated with oxidative stress, evidenced by levels
of ROS and GSH. In the in-vitro study, CSE enhanced oxidative stress level in
A549 and 16HBE cells, as well as activation of NF-kB, a key redox transcription
factor, which were all reversed by pretreatment of anti-RAGE antibody.
Conclusion: Overexpression of RAGE may contribute to COPD pathogenesis, at
least partly through enhancement of oxidative stress level.

P431
MMP-mediated regulation of EnaC channel in pleural mesothelium
Eleni Apostolidou1, Foteini Malli2, Efrosini Paraskeva1,
Konstantinos Gourgoulianis2, Paschalis-Adam Molyvdas1, Chrissi Hatzoglou1.
1Physiology Department, University of Thessaly, Larissa, Greece; 2Respiratory
Department, University Hospital of Thessaly, Larissa, Greece

Introduction-aim: The epithelial sodium channel (ENaC), which participates in
sodium reabsorption across the apical membrane of mesothelial cells, has been
recently identified in pleura with molecular techniques. MMP2 and MMP9 are
two matrix metalloproteinases (MMPs) that have been found elevated in exudative
pleural effusions. The aim of this study was to investigate if MMP2 and MMP9
influence functionally ENaC activity.
Methods: Intact sheets of parietal sheep pleura were obtained and the short-circuit
current (Isc) was recorded in Ussing chambers. MMP2 (0.1 ng/ml or 20 ng/ml) or
MMP9 (0.1 ng/ml or 20 ng/ml) were added on the apical solution of the pleura.
After a 40-min incubation, amiloride (10-4 M) was added to the apical compartment
of all experiments in order to calculate the ENaC-mediated current. This current
was defined as the difference between the Isc value just before amiloride addition
and the Isc value 5 min after amiloride addition. The amiloride-sensitive Isc was
compared between control tissues (having received only PBS) and tissues treated
with MMP2 or MMP9.
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Results: A statistically significant decrease in amiloride-sensitive Isc occurred
when 20 ng/ml MMP2 were added to the pleura (p<0.05). When the pleura was
incubated with 0,1 ng/ml MMP2 or MMP9, an increase in amiloride-sensitive Isc
occurred but this was not statistically significant.
Conclusions: According to the above results, MMP2 regulates ENaC activity
by decreasing the sodium current which is produced by ENaC. A same effect
for MMP9 was not confirmed. Previous studies have shown a serine-peptidase
mediated regulation of ENaC activity. This is the first study that suggests a matrix
metalloproteinase-mediated downregulation of ENaC current.

72. Genetics of airway diseases and treatment

P432
LSC 2011 Abstract: Association of IL-9 and IL-4R genes and their
phenotypes among Sudanese with asthma
Amel Gundi, Omer A. Aziz Musa, Montasir Ibrahim Eltayb, Hiba
Salah Mohamed. Physiology, The National Ribat University, Faculty of Medicine,
Khartoum, SD Biochemistry, The National Ribat University, Khartoum, SD

Background: Asthma is a “complex” heritable disorder, candidate genes that may
be involved in the pathogenesis of asthma including: interleukin 4 (IL-4), IL-5,
IL-9, and IL-13 (Postma et al. 1995). Asthma prevalence in Sudan was found to
be 12.5% in children aged 13-14 year in the Capital Khartoum (Mohamed et al.
1999).
Objectives: To detect polymorphisms of IL-9 in chromosome 5 and iIL-4R in
chromosome16 contributing to asthma and to estimate the environmental com-
ponents: Total immunoglobulin E levels, skin prick test, and eosinophil count in
Sudanese population.
Methods: Seventy, nuclear and extended families were sampled in the initial phase
of the study. Ventilatory function, skin, prick test blood sample for DNA analysis,
immunoglobulin E, eosinophil count were carried out in the whole sample. Geno-
typing for IL-9, IL-4R and IL-13, polymorphisms using PCR were also carried out
for a subset of the sample.
Results: Phenotypic analyses of the pedigrees suggest a likely genetic cause
for asthma, as shown in one extended family. Level of total immunoglobulin E
was found to be 71% in asthmatic, and 24% in non asthmatic. Eosinophil count
was found to be 58% in asthmatic, while found to be 17.4% in non asthmatic.
Hypersensitivity symptoms to six allergens showed positive skin test. (p = 0.00).
Genotyping for IL-9, IL-4R suggest the presence of association for bothIL-9 and
IL4R (P=0.008&0.007).
Conclusions: Asthma runs in families showing strong linkage to genes. There
seems to be sufficient phenotypic and genotypic indicators to suggest a genetic
predisposition component to asthma among Sudanese, and warrant some furthers
investigation.

P433
Polymorphisms in toll-like receptor 4 are associated with severity but not
susceptibility for asthma in a Chinese Han population
Qian Zhang1, Fen-Hong Qian2, Lin-Fu Zhou3, Guo-Zhen Wei1, Kai-Sheng Yin3.
1Department of Respiratory Medicine, Affiliated Changzhou No.2 People’s
Hospital, Nanjing Medical University, Changzhou, Jiangsu, China; 2Department
of Respiratory Medicine, Affiliated Jiangbing Hospital, Jiangsu University,
Zhenjiang, Jiangsu, China; 3Department of Respiratory Medicine, First Affiliated
Hospital, Nanjing Medical University, Nanjing, Jiangsu, China

Background: Toll-like receptor 4 (TLR4) links human innate and adaptive im-
munity via bacterial endotoxin recognition, and has a considerable role in the
pathogenesis of asthma. The effects of the genetic variants in TLR4 on asthma are
still largely unknown.
Aims and objectives: This study aimed to evaluate the effects of polymorphisms in
TLR4 on asthma risk and asthma-related phenotypes in a Chinese Han population.
Methods: We consecutively recruited 318 unrelated adult asthmatic patients and
352 healthy volunteers. Four tagging single nucleotide polymorphisms (SNPs) in
TLR4 gene were detected using GenomeLab SNPstream or TaqMans Genotyping.
We conducted case-control and case-only association studies between the selected
tagging SNPs in TLR4 and asthma or asthma-related phenotypes.
Results: We found no evidence to support a significant association between TLR4
SNPs and asthma susceptibility. However, our results revealed that the TT homozy-
gote of rs1927914 was associated with lower FEV1% in asthmatic patients. An
evidently positive association was found between the TT genotype of rs1927914,
or the GG genotype of rs10983755 and rs1927907, and asthma severity (P=0.024,
0.009, 0.013, respectively), which indicated that the C allele of rs1927914, and the
A allele of rs10983755 and rs1927907 had a protective effect on asthma severity.
Conclusion: TLR4 polymorphisms do not contribute to asthma susceptibility, but
may influence the severity of asthma.

P434
Vitamin D binding protein variants associate asthma susceptibility in a
Chinese Han population
Fei Li1, Saffron Willis-Owen2, Youming Zhang1, Jinming Gao1. 1Respiratory
Diseases, Peking Union Medical College Hospital, Beijing, China; 2Molecular
Genetics and Genomics, Imperial College, London, United Kingdom

Background: Asthma is a genetically heterogeneous disease. Polymorphisms of
genes encoding components of the vitamin D pathway have been reported to
associate with the risk of asthma. Previously, we demonstrated that the vitamin
D status in serum was associated with lung function in Chinese asthma patients.
In this study, we tested whether polymorphisms of vitamin D receptors (VDR),
vitamin D 25-hydroxylase (CYP2R1) and vitamin D binding protein (GC) were
associated with asthma in a Han Chinese Population.
Methods: We sequenced 8 exons of VDR and all 5 exons of CYP2R1 and identified
only two mutations on the coding regions in a Han Chinese case-control cohort
of asthma. These two polymorphism markers were rs2228570 on exon 4 of VDR
and rs12794714 on exon 1 of CYP2R1. We then genotyped the two markers in the
cohort that consisted of 467 asthma patients and 288 unrelated healthy. We also
genotyped two common polymorphism marker rs4588 and rs7041 in vitamin D
binding protein (group-specific component, GC) gene by a PCR–restriction frag-
ment length polymorphism (RFLP) method. We analyzed the association between
these polymorphisms and asthma susceptibility and asthma relevant traits.
Results: Polymorphism markers in VDR and CYP2R1 were not associated with
asthma in the Han Chinese cohort. The variants of vitamin D binding proteins
were associated with asthma susceptibility. Compared with Gc1, Gc2 was strongly
associated with the risk of asthma (OR=1.35, 95% CI= 1.01-1.78 p=0.006).
Conclusions: The results provide supporting evidence for association between GC
variants and asthma susceptibility in the Chinese Han population.

P435
Is there a relation between asthma associated gene polymorphisms and
recurrent wheezing in preschool children? The ADEM study
Ester M.M. Klaassen1, Marieke Quaak2,3, Kim D.G. van de Kant1,
Quirijn Jöbsis1, Onno C.P. van Schayck3, Frederik-Jan van Schooten2,
John Penders4, Gerard H. Koppelman5, Guillaume van Eys6,
Edward Dompeling1. 1Department of Paediatric Pulmonology, School for Public
Health and Primary Care (CAPHRI), Maastricht, Netherlands; 2Department of
Toxicology, NUTRIM, Maastricht, Netherlands; 3Department of General
Practice, School for Public Health and Primary Care (CAPHRI), Maastricht,
Netherlands; 4Department of Epidemiology, School for Public Health and
Primary Care (CAPHRI), Maastricht, Netherlands; 5Department of Pediatric
Pulmonology and Pediatric Allergology, University Medical Center Groningen,
Groningen, Netherlands; 6Department of Genetics and Cell Biology,
Cardiovascular Research Institute Maastricht, Maastricht, Netherlands

Background: About 20-40% of preschool children experience wheezing. One in
three wheezers will have persistent symptoms after the age of six and develop
asthma. It is unknown which gene variants contribute to wheezing.
Aim: To explore the relation between asthma associated single nucleotide poly-
morphisms (SNPs) and preschool recurrent wheezers.
Methods: We selected 202 recurrent wheezers (ISAAC questionnaire ≥2 wheezing
episodes) and 50 controls aged 2-4 years. Saliva and buccal swaps were used for
DNA extraction. Chi square tests were performed on 23 SNPs in 15 genes. Re-
sults were expressed in unadjusted odds ratio (OR) with 95% confidence interval.
Multiple testing was corrected by the Benjamini and Hochberg False Discovery
Rate.
Results: In total 134 boys and 116 girls participated with an average age of 3.3
years. All SNPs had a high call rate (94.0-99.2%). The frequencies of a genetic
variant in ADAM33 (rs511898) differed statistically significantly between cases
and controls leading to OR=2.4 (1.2-4.9) for CT genotype and OR=1.0 (0.4-2.5)
for TT genotype compared to CC genotype (p=0.03). The frequencies of a genetic
variant in ORMLD3 (rs7216389) differed statistically significant between cases and
controls leading to OR=3.7 (1.7-8.2) for CT genotype and OR=2.7 (1.2-6.3) for
TT genotype compared to CC genotype (p<0.01). Neither remained statistically
significant after multiple testing correction (rs511898 p=0.36, rs7216389 p=0.07).
Conclusions: We observed some evidence for the association of the ORMDL3
SNP rs7216389 and recurrent wheeze. The T-allele was more frequent in recurrent
wheezers, which is consistent with previous studies in asthma.

P436
Association of ADAM33 gene polymorphisms with asthma in Volga-Ural
region of Russia
Yuliya Fedorova1, Alexandra Karunas1, Galiya Gimalova1, Larisa Guryeva2,
Nailya Ramazanova2, Svetlana Levashova2, Lilya Muhtarova3, Regina Murzina2,
Esfir Etkina2, Shamil Zagidullin3, Elza Khusnutdinova1. 1Genomics, Institute of
Biochemistry and Genetics, Ufa Science Center of RAS, Ufa, Russian Federation;
2Pediatrics, Bashkir State Medical University, Ufa, Russian Federation;
3Propedeutics of Internal Diseases, Bashkir State Medical University, Ufa,
Russian Federation

ADAM33 is the first reported asthma-susceptible gene identified by positional
cloning. ADAM33 is located on chromosome 20p13 and codes for a protein
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important for cell fusion, cell adhesion, cell signaling, and proteolysis. Four
polymorphic variants 11434C/A (rs44707), 6716 G/C (rs2787095), 7667 G/A
(rs2485700), 400 A/G (rs2280091) were genotyped in 530 patients with physician-
diagnosed asthma, aged 2-60 years (177 Russians, 110 Tatars, 68 Bashkirs and
175 mixed origins), and 366 nonasthmatic individuals (123 Russians, 91 Tatars,
51 Bashkirs and 101 mixed origins) from Volga-Ural region of Russia. A sub-
group analysis of children and adults was conducted separately. Genotypes were
determined by the PCR-RFLP method. Data were analyzed using the chi-square
test with Haploview software. We found significant association of rs44707A al-
lele (p=0.009, OR=1.56) with asthma susceptibility in Russian patients. Also the
frequency of allele rs44707A was increased in adult asthmatics Russian ethnic-
ity compared to controls (p=0.02, OR=1.73). Allele rs2280091G was found to
be overrepresented in Bashkirs with asthma (p=0.04, OR=2.51). There were no
significant differences in the allele frequencies in SNPs rs2787095, rs2485700
between asthma patients and control group. We constructed the haplotypes of
cases and controls. Haplotype analysis showed that the haplotype CACA (rs44707,
rs2787095, rs2485700, rs2280091) was more common in the control group than
in the case group (p=1×10-4) and offered a protective effect against asthma in
Russians. In summary, our results suggest an association between the ADAM33
gene polymorphisms and asthma in Russians and Bashkirs.

P437
Use of partition tree to identify genetic marker combination predicting
bronchodilator response by inhaled short-acting beta 2 agonist
Sung-Yoon Kang1,2, Tae-Wan Kim1,2, Jae-Woo Jung1,2, Woo-Jung Song1,2 ,
Min-Hye Kim1,2 , Hye-Ryun Kang1,2, Sang-Heon Cho1,2, Kyung-Up Min1,2,
Heung-Woo Park1,2 . 1Internal Medicine, Seoul National University College of
Medicine, Seoul, Korea; 2Institute of Allergy and Clinical Immunology, Seoul
National University Medical Research Center, Seoul, Korea

Objective: To identify genetic marker to predict bronchodilator response by
inhaled short-acting β2 agonist after methacholine-induced bronchoconstriction.
Methods: A total of 480 patients were enrolled, who showed ≥20% decrease
of FEV1 in methacholine bronchial provocation test and subsequently inhaled
2 puffs of salbutamol (200 mcg), then FEV1 was re-measured 10 minutes
later. Twenty SNPs in 10 genes related with airway inflammation, structural
changes, or smooth muscle function was scored by high throughput technique.
They were TNFα (-308G>A), IL13 (-1111C>T,-1510A>C,431G>A), IL4RA
(-3223T>C, 223G>A,1727A>G), VEGFR1 (-2021G>A, -59C>T, 3204T>A),
VEGFR2 (889G>A, 1416A>T), TGFβR3 (44T>C, 2753G>A), FGFR4 (28A>G,
1162G>A, 538A>G), CSF2 (536C>T), IL3 (80T>C) and ADRβ2 (79C>G). The
partition tree was used to investigate SNP combinations. The first partition was
done by the most significant SNP discriminating good responders from poor
in dominant model of minor frequency allele. Then subsequent partition was
performed by the other SNPs until statistical significance disappeared.
Results: The SNP, -2021G>A in VEGFR1, was the most significant and used
in the first partition (25.7±19.8% vs. 20.0±13.8% increase, p<0.001). The best
responders with AA or AG of -2021G>A and CC of -1111C>T were discovered
after second partition (30.3±16.7% increase). The poorest responders with GG of
-2021G>A, GG of 2753G>A, and GG of 1162G>A were discovered after third
partition (17.2±15.4% increase).
Conclusions: The combination of genetic markers related to the airway inflam-
mation or structural changes can be useful in predicting bronchodilator response
by short-acting β2 agonist.

P438
Association between beta2 adrenergic receptor (ADRβ2) haplotype pair and
severe asthma in an Australian caucasian population
Li Ping Chung1,2, Svetlana Baltic1,2, Suzanna Temple1,2, Grant Waterer2,3,
Philip Thompson1,2,4. 1Genetic Unit, Lung Institute of Western Australia (LIWA,
Centre for Asthma, Allergy and Research, University of Western Australia), Perth,
Western Australia, Australia; 2School of Medicine and Pharmacology, University
of Western Australia, Perth, Western Australia, Australia; 3Respiratory Medicine,
Royal Perth Hospital, Perth, Western Australia, Australia; 4Respiratory Medicine,
Sir Charles Gairdner Hospital, Perth, Western Australia, Australia

Background: Studies in mild asthmatics showed adverse outcomes with chronic
use of short or long acting beta agonists in individuals with β2 adrenergic receptor
(ADRβ2) polymorphisms including ADRβ2+46G>A. The extent to which ADRβ2
polymorphisms contribute to severe asthma is unknown, hence the association of
ADRβ2 polymorphisms with asthma severity was investigated.
Methods: Caucasians with mild (n=201) or severe asthma (n=118, defined by ATS
criteria 2000) and non-asthmatics (n=200) were recruited. All subjects (mean age
53.1, 60% atopic) were genotyped for 12 ADRβ2 polymorphisms (-1023, -709,
-654, -468, -367, -47, -20, +46, +79, +252, +491, +523). Haplotype frequency and
haplotype pair was determined via PHASE.
Results: Severe, mild and non-asthmatic cohorts were matched by age but distin-
guishable from each other in terms of symptoms, lung function, medication use
and health care utilisation (p <0.001). Genotypic and allelic frequency was similar
across cohorts for all polymorphisms. Nine Caucasian haplotypes were identified
and not associated with asthma diagnosis or severity per se. In addition, 12 new
haplotypes were identified, 2 (frequency ≥ 1%) and were found exclusively in
asthmatics. Haplotype pair 2/4 was associated with severe compared with mild

(OR 1.84 95%CI 1.13, 2.97, p value=0.01) or non-asthmatics (OR 1.92, 95%CI
1.19, 3.11, p value=0.008).
Conclusions: ADRβ2 haplotype pair 2/4 is associated with severe asthma. Known
haplotypic difference in receptor expression and acute bronchodilator response in
mild compared to severe asthmatics suggests a role for ADRβ2 haplotypes in the
development and/or treatment response in severe asthmatics.

P439
Pharmacogenetic control of bronchial obstruction in steroid depend asthma
(SDBA) patients
Maria Simakova1, Zhanna Mironova1, Vasiliy Trofimov1, Vasiliy Belash1,
Elena Iantchina2, Michael Dubina2. 1Hospital Therapy, I.P. Pavlov Medical State
University, St. Petersburg, Russian Federation; 2Department of Molecule and
Gene Technologies, I.P. Pavlov Medical State University, St. Petersburg, Russian
Federation

Multidrug resistance gene (MDR1) encodes P-glycoprotein 170 (Pgp170), which
realize efflux of glucocorticosteroids (GCS) from the cell. C3435T of gene MDR1
in SDBA patients is supposed to be associated with dose of GCS, their anti-
inflammatory activity, degree of bronchial obstruction.
Methods: Blood samples were taken from 40 SDBA patients and 103 controls.
Genotypes were analyzed using PCR-RLFP method.
Results: Homozygous 3435C in SDBA patients were observed more frequently,
than in controls: 35% (n=14) vs 8% (n=9) (χ2=15.56, p<0.001; OR=6.6; CI95%
3.2-9.6). Mean daily dose of oral GCS (oGCS) was higher in patients with CC
genotype if compared with geterozygous ones: 2.86 mg/day vs 1.86 mg/day
(p=0.041).

Lung function in SDBA patients with different C3435T genotypes of MDR1 gene

Characteristics M ± m p

CC (1) CT (2) TT (3)

Vmax50, % 23.38±3.7 37.13±5.4 16.95±4.4 (2-3) 0,048
Vmax50 increase, % 26.05±3.2 33.65±11.9 87.25±23.4 (1-3) 0,041
Vmax75, % 19.01±3.1 26.72±5.3 11.4±0.5 (2-3) 0,037
Vmax75 increase, % 16.87±6.3 16.81±11.3 87.5±13.4 (1-3) 0,007; (2-3) 0,005
Sgaw 0.05±0.01 0.07±0.01 0.03±0.01 (2-3) 0,031
Sgaw increase, % 55.00±17.3 19.16±5.0 106.3±38.3 (2-3) 0,025

In patients with allele C bronchial obstruction was less severe. However, if com-
pared with TT genotype, post-broncholytic increase of velocity characteristics and
Sgaw was not so marked.
Conclusion: Patients with allele C require higher oGCS doses, probably, due to
enhanced activity of Pgp170 and accelerated GCS efflux. In patients with TT
genotype significant obstruction may be due to inadequate oGCS dose, while re-
versibility of distal obstruction may be due to intact function of bronchial smooth
muscles and their sensitivity to GCS.

P440
Effect of ADRB2 polymorphism on the airway response to cold air in
asthmatics
Denis E. Naumov1, Julius M. Perelman1, Vladimir N. Maksimov2, Viktor
P. Kolosov3, Xiandong Zhou4, Qi Li4. 1Laboratory of Functional Research of
Respiratory System, Far Eastern Scientific Center of Physiology and Pathology of
Respiration SB RAMS, Blagoveschensk, Russian Federation; 2Molecular Genetics
Research Laboratory, Scientific Research Institute of Therapy SB RAMS,
Novosibirsk, Russian Federation; 3Laboratory of Prophylaxis of Nonspecific
Lung Diseases, Far Eastern Scientific Center of Physiology and Pathology of
Respiration SB RAMS, Blagoveshchensk, Russian Federation; 4Division of
Respiratory Medicine, Second Affiliated Hospital, Chongqing Medical University,
Chongqing, China

Background: Previously we’ve found out that the decline in β2-adrenoreceptors
(β2-AR) function affects airway response to cold air.
Objective: The aim of our study was to reveal the contribution of Arg16Gly SNP
(rs1042713) in the development of cold airway hyperresponsiveness (CAHR) in
asthmatics.
Methods: The study included examination of 60 mild to moderate asthmatics
of Caucasian race, mostly non-smokers (mean age 36±1.39). All the patients
underwent spirometry before and after the challenge with 3-minute isocapnic (5%
CO2) cold air (-20°C) hyperventilation (ICAH). More than 10% drop in FEV1

was interpreted as a positive result. Intracellular cyclic adenosine monophosphate
(cAMP) concentration in lymphocytes was measured before and 30 min after
ICAH under in vitro stimulation with 10-6M epinephrine. PCR-RFLP analysis was
used for genotyping.
Results: Arg16Arg genotype dominated in the group with CAHR (χ2=7.47;
p=0.02). Mean FEV1 drop differed between homozygous patients (16.03±2.07 in
Arg16 vs. 8.66±1.12 in Gly16, p=0.0045). cAMP concentration didn’t depend on
genotype before the challenge, but 30 min after there was a significant fall in cells
ability to produce cAMP in subjects with Arg16Arg genotype (p=0.03). Moreover,
Arg16 homozygotes had lower cAMP level as compared to Gly16 (48 (32.8; 61.6)
and 78 (59.9; 81.3) pM/106cells, respectively; p=0.0048).

56s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



SUNDAY, SEPTEMBER 25TH 2011

Conclusions: These data suggest a definite proof for contribution of primary
β2-AR dysfunction into the development of CAHR in our population sample.
CAHR was strongly associated with Arg16Arg genotype. Blunted cAMP response
in Arg16Arg subjects indicates inherited predisposition of their β2-AR to acute
desensitization during the ICAH.

P441
Role of -511C>T and +3953C>T SNPs of IL1B gene as risk factors of COPD
and bronchial asthma in Bulgarian population
Dimo Dimov1, Tatyana Vlaykova2, Mateusz Kurzawski3, Joanna Lapczuk3,
Anna Wajda3, Vanya Ilieva1, Atanas Koychev1, Gospodinka Prakova1,
Vasil Dimitrov4, Marek Drozdzik3. 1Interal Medicine, Medical University, Trakia
University, Stara Zagora, Bulgaria; 2Chemistry and Biochemistry, Medical
University, Trakia University, Stara Zagora, Bulgaria; 3Experimental and
Clinical Pharmacology, Pomeranian Medical University, Szczecin, Poland;
4Clinical Center of Allergology, Medical University, Sofia, Bulgaria

A common characteristic of COPD and bronchial asthma is the chronic inflam-
mation in the airways. In the current case-control study we investigated -511C>T
promoter polymorphism and +3953C>T silent polymorphism of IL1B and their
haplotypes as candidate risk factors of COPD and Bronchial asthma. We genotyped
163 patients with COPD, 47 with Bronchial asthma and 174 control individuals
using Taqman genotyping assay for IL1B -511C>T and PCR-RFLP-based method
for +3953C>T.
We did no observed significant differences in genotype frequencies of studied
SNPs between controls and patients both with COPD and asthma, however the
minor T allele of IL1B -511C>T was less frequently found in controls (0.305)
than the patients with COPD (0.377, p=0.046) and especially with asthma (0.415,
p=0.0002). The carriers of IL1B -511T allele (TT and TC genotypes) had 1.56-
fold higher risk for development of COPD (p=0.045) and 2.25-fold higher risk
of Bronchial asthma (p=0.019). The performed estimations of IL1B haplotypes
showed that T_C haplotype (alleles found to determine enhanced expression of
IL-1b), appeared to be associated with higher risk of COPD (OR=1.25, p=0.231)
and asthma (OR=1.78, p=0.035) compared to the most common C_C haplotype
and with 1.70-fold higher risk of COPD (p=0.018) and 1.37-fold higher risk of
asthma (p=0.313) compared to the C_T haplotype, associated with lower IL1B
expression.
We suggest that the -511C>T promoter SNP and +3953C>T silent polymor-
phisms in exon 5 of IL1B may influence the genetic predisposition of COPD and
Bronchial asthma: the carriers of alleles and haplotypes supposed to define higher
IL-1b levels are more susceptible for these diseases.

P442
Association of IL-1β (-511 C>T) and IL1RN 86-bp VNTR polymorphism
suspectibility with chronic obstrutive pulomary disease between male and
female patients in northern Indian population
Rajni Kant Shukla1, Surya Kant1, Sandeep Bhattacharya2, Balraj Mittal3.
1Pulmonary Medicine, Chhatrapati Shahuji Maharaj Medical University,
(Erstwhile King George’s Medical College), Lucknow, Uttar Pradesh, India;
2Physiology, Chhatrapati Shahuji Maharaj Medical University, (Erstwhile King
George’s Medical College), Lucknow, Uttar Pradesh, India; 3Genetics, Sanjay
Gandhi Post Graduate Institute of Medical Sciences, Lucknow, Uttar Pradesh,
India

Background: Chronic obstructive pulmonary disease (COPD) is characterized
by chronic obstruction of expiratory flow affecting peripheral airways, associated
with chronic bronchitis (mucus hypersecretion) and emphysema (destruction of
airway parenchyma), together with fibrosis, tissue damage and inflammation of
the small airways. Interleukin 1 (IL-1) and other cytokines play a central role in
chronic inflammatory diseases. our hypothesis is IL-1β (-511C>T) and IL-1RN
86-bp VNTR polymorphism may be associated with COPD susceptibility.
Methodology: A case–control study was performed in 412 subjects (204 COPD
patients and 208 healthy controls) to analyze the association of polymorphisms
IL-1β (-511C>T) and IL-1RN 86-bp VNTR of genes in susceptibility to COPD
in northern Indian population. All subjects were genotyped through polymerase
chain reaction and Restriction fragment length polymorphism.
Results: The frequencies of IL-1β (-511C>T) and IL-1RN (variable number tan-
dem repeat) genotypes, alleles, and haplotypes did not differ significantly between
patients and controls. However, In IL1 RN allele 1/2 and 2/2 were significant
associated with the female COPD patients, with odds ratio [OR] = 2.60; 95%
confidence interval [CI] = 1.24-5.44; p=0.011; OR=5.60; 95% CI = 0.95-32.96;
p=0.057).
Conclusion: Both the polymorphism IL-1β (-511C>T) and IL1RN showed sex-
specific association with COPD in north India.

P443
Matrix metalloproteinase (MMP) -1 and -3 promoter polymorphisms in
Bulgarian patients with COPD
Tatyana Vlaykova1, Dimo Dimov2, Mateusz Kurzawski3, Anna Wajda3,
Joanna Lapczuk3, Vanya Ilieva2, Atanas Koychev2, Gospodinka Prakova2,
Marek Drozdzik3. 1Chemistry nd Biochemistry, Medical Faculty, Trakia
University, Stara Zagora, Bulgaria;2Internal Medicine, Medical Faculty, Trakia

University, Stara Zagora, Bulgaria; 3Experimental and Clinical Pharmacology,
Pomeranian Medical University, Szczecin, Poland

COPD is a chronic disease of the lung that is associated with abnormal chronic
inflammation in the airways and development of extensive tissue remodeling.
MMPs are proteolytic enzymes that play an essential role in tissue remodeling.
Polymorphisms in MMP gene promoters have been found to alter transcriptional
activity. Particularly, 2G allele of -1607insG polymorphism of MMP1 has been
associated with augment transcription of MMP-1, whereas 6A allele of -1171insA
polymorphism of MMP3 – with reduced gene expression.
The aim of our work was to investigate whether the insertion-deletion polymor-
phisms of MMP1 (-1607insG) and MMP3 (-1171insA) have a role as risk factors
for developing and progression of COPD. We genotyped 163 Bulgarian patients
with COPD and 172 control individuals using PCR-RFLP-based methods.
The analyses showed no significant difference in both MMP1 and MMP3 genotype
and allele distribution between controls and patients with COPD. We did not find
correlation of the genotypes with the age of disease onset, however the COPD
patients homozygous for 2G allele (2G/2G) of MMP1 had, although not signifi-
cantly, lower values of the spirometric index FEV1% pr. (49.83±14%) compared
to the patients with other genotypes (52.37±16, p=0.375). In particular, this differ-
ence was higher, reaching a statistical significance, in the subset of patients with
smoking history (44.18±13 vs. 50.91±14, p=0.034).
Our data suggest that -1607 2G allele of MMP1 gene and -1171 6A allele of
MMP3 gene do not represent risk factors for development of COPD, however
the homozygous 2G/2G genotype of MMP1 seems to affect the lung function,
especially of smokers, possibly by enhancing MMP1 gene expression.

P444
VEGF gene polymorphisms are associated with post-natal lung function
development
Eskil Kreiner-Møller, Klaus Bønnelykke, Hans Bisgaard. The Copenhagen
Prospective Studies on Asthma in Childhood, The Danish Paediatric Asthma
Centre; Health Sciences, University of Copenhagen, Copenhagen University
Hospital, Copenhagen, Gentofte, Denmark

Background: Vascular endothelial growth factor (VEGF) is involved in angiogen-
esis and suggested to be involved in airway remodeling and asthma susceptibility.
Objective: To study single nucleotide polymorphisms (SNP) in the VEGF gene in
relation to lung function and hyperresponsiveness at birth and at six years of age,
and development of asthma at six years of age.
Methods: We analyzed 13 SNPs in the VEGF gene from 411 children born to asth-
matic mothers from the Copenhagen Prospective Study on Asthma in Childhood
birth cohort. Lung function measurements at birth were obtained using the raised
volume rapid thoracoabdominal compression technique during repeated metha-
choline challenges (FEV0.5, PD15). Lung function and methacholine challenges
were repeated at six years of age (FEV1, PD20).
We analyzed the SNPs and outcomes using an additive genetic model in a lin-
ear regression analysis adjusting for appropriate confounders and corrected for
multiple testing using the Bonferroni threshold as level of significance.
Results: Three SNPs, from the same linkage disequilibrium block, were associated
to FEV1 at age 6: rs699947 (P = 2.03E-05), rs833069 (P = 0.00149) and rs3025010
(P = 0.00177). Stratifying for asthma did not alter the individual effects.
We found no association between SNPs and lung function or hyperresponsiveness
at birth, or hyperresponsiveness or asthma at age 6.
Conclusion: VEGF gene variants were associated with lung function at school
age but not at birth, and independent of asthma. This suggests a role of VEGF and
VEGF gene variants for postnatal lung function development. Possible interaction
between VEGF gene variants and post-natal environmental risk factors should be
targeted in future studies.

P445
Predictive role of MMP-2 genetic variants on severe hematologic toxicity of
NSCLC patients treated with first-line, platinum-based chemotherapy
Xun Wang1, Xueying Zhao2, Wenting Wu2,3, Zhiqiang Gao4, Junjie Wu5, David
H. Garfield6, Daru Lu2, Chunxue Bai1. 1Department of Pulmonary Medicine,
Zhongshan Hospital, Fudan University, Shanghai, China; 2State Key Laboratory
of Genetic Engineering and MOE Key Laboratory of Contemporary Anthropology,
Institute of Genetics, School of Life Sciences, Fudan University, Shanghai, China;
3Department of Psychiatry, University of California, San Diego, La Jolla, United
States; 4Department of Respiratory Disease, Shanghai Chest Hospital, Shanghai
Jiaotong University, Shanghai, China; 5Department of Pneumology, Changhai
Hospital of Shanghai, Second Military Medical University, Shanghai, China;
6Associate Chief Medical Officer, ProMed Cancer Centers, Shanghai, China

Purpose: MMP-2 plays an important role in hematopoietic recovery after
chemotherapy-induced myelosuppression. In this study, we investigated the asso-
ciation between MMP-2 SNPs and the incidence of adverse hemtologic events in
advanced NSCLC patients treated with platinum-based chemotherapy.
Methods: A retrospective pharmacogenetic association study was performed in
1004 Chinese patients with advanced NSCLC receiving platinum-based regimens
(including NP, GP, TC, TP). Information about grade 3 or 4 hematologic toxicity
(neutropenia, anemia, thrombocytopenia) was available. 16 tag SNPs of MMP-2
were assessed.
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Results: There were 6 SNPs significantly associated with risk of grade 3 or 4
hematologic toxicity in platinum-based treatment. The variant homozygotes of
rs12934241 exhibited the most significant influence on the occurrence of severe
neutropenia (P=9.3×10-5). In stratification analysis by chemotherapy regiments,
we found the greates correlations in patients receiving cisplatin-gemcitabine: 7
polymorphisms were found be associated with severe neutropenia, especially
rs12934241 (2.9% for C/C v 66.7% for T/T; P=4.9×10-5). Consistent results were
found in MMP-2 haplotype analyses. In patients receiving cisplatin-navelbine, we
also observed 6 SNPs significantly associated with grade 3 or 4 hemtologic toxicity.
However, in cisplatin/carboplatin-paclitaxel treatment groups, no correlation with
such toxicity was found.
Conclusions: Our study, for the first time, provides evidence for the predictive role
of MMP-2 polymorphisms on severe chemotherapy-related hematologic toxicity
variability among platinum-treated advanced NSCLC Chinese patients.

P446
EGFR, HER2 and KRAS mutational status according to adenocarcinoma
patterns/sub-types
Lina Carvalho1,2, Maria João d’Aguiar1, Lia Teixeira1, Patrícia Couceiro1,
Ana Alarcão1, Vitor Sousa1,2, Maria Silva1. 1Anatomia Patológica, Faculdade de
Medicina da Universidade de Coimbra, Coimbra, Portugal; 2Serviço de
Anatomia Patológica, Coimbra University Hospital, Coimbra, Portugal

Lung adenocarcinomas represents about 42% and 28% of NSCLC diagnosed in
women and men. Several subtypes are recognized by WHO. EGFR, HER2 and
KRAS gene mutations have been described.
Authors intends to identify differences between adenocarcinomas subtypes/patterns
concerning EGFR, HER2 and KRAS mutations, gene copy number and protein
expression.
45 lung adenocarcinomas were evaluated for EGFR, HER2 and KRAS mutational
status by PCR, fragment analysis and direct sequencing, EGFR and HER2 gene
copy number by fluorescence in situ hybridization (FISH). EGFR and c-erbB-2
protein expression was evaluated by immunohistochemistry (IHC).
8 cases showed EGFR exon 21 mutation (38,75%). In two cases the mutation
was present in only one pattern of the tumour. 10 cases showed EGFR exon 19
deletions (32%), one case with the mutation present in only one of the patterns.
4 cases showed synchronous exon 19 deletions and exon 21 point mutations. Of
the 14 cases with EGFR mutations 10 cases were FISH positive (71%). KRAS
mutations were identified in 5 cases (16%), one coexisting with EGFR exon 21
point mutation. All cases were HER2 wild-type. 8 cases with EGFR mutations
demonstrated EGFR protein expression and 6 cases were negative.
EGFR mutational status and FISH results showed a moderate agree-
ment/concordance. Concordance between EGFR FISH results and mutational
status with EGFR IHC expression was fair.
Frequently, when a mutation is identified it is present in all the patterns of 1
adenocarcinoma. Mutations of HER2 do not seem to be important in lung ade-
nocarcinomas pathology. KRAS and EGFR mutations are in general mutually
exclusive, but in rare cases they may coexist.

P447
Genetic analysis of two novel mucin-like genes in the disease-susceptibility
locus for diffuse panbronchiolitis
Minako Hijikata1, Ikumi Matsushita1, Hideyuki Ito2, Jun Ohashi3,
Sakae Homma4, Yoshio Taguchi5, Arata Azuma6, Shoji Kudoh7, Naoto Keicho1.
1Department of Respiratory Diseases, Research Institute, National Center for
Global Health and Medicine, Tokyo, Japan; 2Department of Thoracic Surgery,
National Center for Global Health and Medicine, Tokyo, Japan; 3Department of
Public Health Medicine, University of Tsukuba, Ibaraki, Japan; 4Department of
Respiratory Medicine, Toho University School of Medicine, Tokyo, Japan;
5Department of Respiratory Medicine, Tenri Hospital, Nara, Japan; 6Division of
Pulmonary Medicine, Nippon Medical School, Tokyo, Japan; 7President, Fukujuji
Hospital, Tokyo, Japan

Background: Diffuse panbronchiolitis (DPB), which is characterized by chronic
inflammation in respiratory bronchioles and sinobronchial infection, is a complex
genetic disease affecting East Asians. DPB is strongly associated with HLA-B54
in Japanese and HLA-A11 in Koreans. We hypothesized that a major suscepti-
bility gene for DPB might be located between the HLA-A and HLA-B loci and
recently cloned two novel mucin-like genes designated panbronchiolitis related
mucin-like 1 and 2 (PBMUCL1 and PBMUCL2) in the candidate region. We found
disease-associated genetic polymorphisms in the new genes.
Objectives: The aim of the study is to compare the genetic polymorphisms of the
genes between Japanese and European descent, because genetic predisposition to
DPB has been assumed only in Asians.
Methods: We genotyped polymorphisms in 50 DNA samples of European de-
scent and compared their frequency and haplotype structure with 108 Japanese
DPB patients and 98 Japanese controls. Expression of PBMUCL1 transcript was
investigated in primary-cultured human bronchial epithelial (HBE) cells.
Results: The haplotypes were different between European descent and Japanese.
The mRNA expression pattern of the HBE cells with Asian-specific haplotype was
analyzed.
Conclusions: Further analysis of newly identified mucin-like genes may provide
insights into the pathogenesis of the disease.

P448
Genetic epidemiology of hereditary hemorrhagic telangiectasia complicated
with pulmonary arteriovenous malformation
Takanobu Shioya1, Masahiro Satake1, Akira Tamaki2, Ryo Morita3,
Kazuhiro Sato3, Masaaki Sano3, Manabu Hashimoto4, Akio Koizumi5.
1Department of Physical Therapy, Akita University Graduate School of Health
Sciences, Akita, Japan; 2Department of Physical Therapy, Hyogo University of
Health Sciences, Kobe, Hyogo, Japan; 3Department of Respiratory Medicine,
Akita University Graduate School of Medicine, Akita, Japan; 4Department of
Radiology, Akita University Graduate School of Medicine, Akita, Japan; 5Health
and Environmental Sciences, Kyoto University Graduate School of Medicine,
Kyoto, Japan

Background: Hereditary hemorrhagic telangiectasia (HHT) is an autosomal domi-
nant disorder characterized by aberrant vascular development such as arteriovenous
malformation (AVM). We report here a genetic epidemiologic study in a county,
A, in the Akita prefecture (population 1.1 million) located in northern Japan.
Method and subjects: A total of 137 pedigree members were traced of which 81
were alive and 37 were affected by HHT. Complications associated with pulmonary
arteriovenous malformations (PAVM) were proven in six out of seven families.
Results: Linkage analysis in two large families complicated with PAVM revealed
a linkage to the HHT1 locus (encoding endoglin; ENG). Three novel mutations
were found in four families, all of which led to a frame shift: a G to C transversion
at the splicing donor site of intron 3 (Inv3+1 G>C) in one family, one base pair
insertion (A) at nucleotide 828 (exon 7) of the erdoglin cDNA in two large families
(a828-29 ins A), and a four base pair deletion (AAAG) beginning with nucleotide
1120 (exon 8) of the endoglin cDNA (c.1120-1123 delAAAG) in one family. The
insertion of A in exon11 (c.147O-1471 insA) mutation was found in one family.
Summary and conclusion: The population prevalence of HHT in the county
was estimated to be 1:8,000-1:5,000, roughly comparable with those reported in
European and U.S. populations, which is contradictory to the traditional view that
HHT is rare among Asians. We recommend that families with HHT be screened
for gene mutations in order that high-risk individuals complicated with PAVM
receive early diagnosis and treatment initiation that will substantially alter their
clinical course and prognosis.

P449
Genetic polymorphisms in TNF genes and tuberculosis in cystic fibrosis
patients
Galina Shmarina1, Alexander Pukhalsky1, Nikolai Kapranov1,
Vladimir Alioshkin2. 1Department of Cystic Fibrosis, Research Centre for
Medical Genetics, Moscow, Russian Federation; 2Laboratory of Cytokines, G.N.
Gabrichevsky Institute of Epidemiology and Microbiology, Moscow, Russian
Federation

The genes for tumor necrosis factor-α (TNF-α; TNF) and lymphotoxin-α (LT-α;
LTA) are arranged in tandem within MHC III region of chromosome 6 in the
same transcriptional orientation. This formation is conserved, even in marsupials,
suggesting that there may be some functional advantage to this arrangement.
The proteins encoded by TNF and LTA are known to interact as complementary
factors in various cell signaling networks. Single nucleotide polymorphism sites
for TNF (-308 G>A) and LTA (252 A>G) were investigated with TaqMan allelic
discrimination assay. 190 cystic fibrosis (CF) subjects were enrolled into the study.
The distribution of allelic variants of TNF and LTA genes in CF patients did not
differ from those in health subjects of Moscow and European populations. We did
not find any association between TNF genotypes and CF lung disease progression.
In the same time the carriers of -308A allele more frequently had asthma and
other atopic disorders as compared to patients homozygous for -308G allele (14.9
vs 5.3%, p<0.05). There was no case of tuberculosis among patients with 252G
alleles. In the same time in 7.9% of 252A/A carriers tuberculosis infection was
documented (p<0.03). Besides, the subjects with genotype 252A/A demonstrated
a significant elevation of plasma TGF-β1 in comparison with carriers of 252G
allele (72.6 vs 32.4 pg/ml; p<0.05). Our data confirm the critical importance of
-308 A TNF allele for asthma development and provide robust evidence that LTA
gene variants are involved in tuberculosis etiology.

73. Pleural diseases and pneumothorax

P450
Value of the video assisted thoracoscopy in the diagnosis of the pleural
effusions – Our experience
Cornel Savu1, Cornel Petreanu1, Vasile Grigorie1, Nicolae Galie1,
Emilia Tabacu2. 1Clinic of Thoracic Surgery, National Institute of
Pneumophtysiology Prof. Dr. Marius Nasta, Bucharest, Romania; 2Clinic of
Pneumology, National Institute of Pneumophtysiology Prof. Dr. Marius Nasta,
Bucharest, Romania

Introduction: Pleural effusions are a common and significant clinical problem.
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The diagnosis required sometimes the practice of the thoracoscopy to biopsy the
pathological pleura. Also, this method is utilized in treatment of different effusions
like debridement of the empyema, pleurodesis in the malignant effusions. Also,
it permets to etablish if an effusion pleural is neoplasic or paraneoplasic, with
consequence of the surgical traitement.
Material and method: The work presents our experience with this method in the
last two years. We retrospectively reviewed 131 patients (82 males, 49 females,
mean rage: 62 years). The indications of videoassisted thoracoscopy are presented
in table no.1 and 2.

Table 1. Malignant pleural effusion 71,75% (94 cases)

Lung cancer 31 32,97%
Breast cancer 15 15,95%
Colonic cancer 7 7.44%
Lymphoma 16 17.02%
Mesothelioma 15 15.95%
Other 5 5,31%

Table 2. Benign pleural effusion 28,24%

Solitary fibrous tumor of the pleura 2 5.40%
Pleural tuberculosis 19 51.35
Bacterial infection 11 29.72%
Associated atelectasis 3 8.01%
Idiopatic 2 5.40%

Aditionaly, we performed a minithoracotomy or thoracotomy for 26 cases. Mean
period of hospitalisation was 4,2 days.
Results: The benefits of this method are obvious, with hospitalization cost smaller
and with discharge of the patient faster.
Conclusions: The videoassited thoracoscopy is an indispensable method of diag-
nosis of pleural effusions.

P451

WITHDRAWN

P452
Significance of computed tomography in diagnostic of pleural content and the
choice of the method of surgical treatment
Marina Rusetskaya, Vladimir Petukhov. Thoracic Surgery Depertment, Vitebsk
State Medical University, Vitebsk, Belarus

Introduction: The authors have aimed at stating more precisely the value of
Haunsfields units using computed tomography in case of acute, subacute and
chronic empyema, comparing these data with the results of morphologic investi-
gation of operation material.
Goal of work: To evaluate the possibility of beam diagnostics for determining
the degree of chronic pleural effusions and the choice of the optimal method of
surgical treatment.
Methods: Case histories of 40 patients with pleural effusions treated at the tho-
racic department of Vitebsk Regional Hospital. All patients were divided into two
groups.
Results: On the scans of the first group patients there was the content of the
pleural cavity with slightly irregular contours, areas of gas, pleural thickening

(mesh structure), the mean attenuation of effusion ranged from +13 HU up to +
27HU due to the liquid, gas and organized components.
Patients of the second group had tomograms with described jagged contours of
the pleural content, pleural thickening, the higher number and bigger size of
air inclusions (flushing gas bubbles). The value of the mean of pleural content
increased to +35 HU.
All patients of the first group had thoracoscopic surgical treatment.
The patients of the second group were operated on by open decortication.
Conclusions: 1. Computer tomography provides the opportunity to differentiate
accurately enough the density of the pleural content and evaluate it in Hounsfield
units.
2. Preoperative assessment of the nature of pleural content gives the opportunity of
choice of surgical intervention, adequate to the nature of the inflammatory process.

P453
Tuberculous empyema thoracis surgical perspective. A tertiary care center
experience
Ali Raza Uraizee1, Jawed Ahmed Memon1, Anil Roy Bhagwani2, Ahmed
Ali Poonawala1, Imroz Arif Farhan2, Syed Arshad Husain3. 1Thoracic Surgery,
Liaquat National Hospital & Medical College, Karachi, Sindh, Pakistan;
2Medical College, Liaquat National Hospital & Medical College, Karachi, Sindh,
Pakistan; 3Pulmonology, NHS Tunswell Bridge, Kent, United Kingdom

Background: Tuberculosis is an infectious disease caused by Mycobacterium
tuberculosis but other species of Mycobacteria are also present which may pro-
duce similar change. A granulomatous response associated with intense tissue
inflammation and damage, and is a leading pulmonary disease whereas pleural
tuberculosis is the most common form of extra-pulmonary Tuberculosis. 90%
originates from primary infection, while 10% due to reactivation of cavitated or
fibrocaseous lesion.
Patients and methods: Between June 2008 to June 2009, 85 patients of 20-50
years of age underwent Thoracotomy and decortication for Tuberculous Empyema
Thoracis were included in this study. Age less than 20yrs and above 50yrs,
poor functional and nutritionally status, underlying parenchymal disease, A.T.T.
Defaulters and MDR T.B were excluded.
Results: There was no mortality, mean day of discharge was 6 post-operative date
5/85 had wound complications, 3 patients required upto 10 day of hospitalization
due to air leaks and wound complications 1 patient required revision of proce-
dure and ended with pleurocutaneous window. Operating patients early with T.B
Empyema Thoracis carries equally good results if compared to those operated at
a later stage.
Conclusion: Operating patients early with T.B Empyema Thoracis carries similar
results if compared to those operated at a later stage.Patient selection are an im-
portant factor. Key to success is: Patients taking adequate dose of A.T.T. Observed
Treatment with regular followup. Surgery remains the standard Treatment.

P454
Analysis of lung function test at patients with pleural empyema treated with
thoracotomy and decortications
Goran Kondov, Risto Colanceski, Zoran Spirovski, Sasko Jovev,
Borislav Kondov. Thoracic Surgery, University Clinic for Thoracic Surgery,
Skopje, Macedonia, The Former Yugoslav Republic of

Fibrinopurulent phase of the pleural empyema was very often treated with thora-
cotomy and decortications.
Material and methods: We analyze lung function at 18 patients surgically treated
in last 3 years which was followed at least 6 months.
Results: -Expected mean VC was 4650 ml, and expected mean FEV1 was 3450
ml.
– Realized mean VC was2850 ml, and realized mean FEV1 was1750 ml.
– Mean VC after 3 months after surgery as 3430 ml, and mean FEV1 was 1700

ml.
– Mean VC after 6 months after surgery as 3830 ml, and mean FEV1 was 2430

ml.
Discusion: Early detection and treatment of empyema is essential in treatment of
empyema, where use of thoracic drainage with or withought streptokinase or use
of VATS decortications were methods of chose in treatment.
Later, thoracotomy with decortication is the only solution of treatment of fibrinop-
uurulent phase of empyema, where trapped lung was very often detected.
Conclusion: Thoracotomy with decortication is useful method of treatment of
fibrinopurulent phase of empyema, which solving the problem, but also improve
significantly lung function, especially on control after 6 months.

P455
Malignant pericardial effusion and pericardial-peritoneal window
Catarina Guimarães1, Cláudia Lares Santos1, António Correia de Matos2,
Ana Figueiredo1, Fernando Barata1. 1Pulmonology Department, Centro
Hospitalar de Coimbra, EPE, Coimbra, Portugal; 2Thoracic Surgery
Department, Centro Hospitalar de Coimbra, EPE, Coimbra, Portugal

Background: The metastatic pericarditis is a rare complication of advanced cancer.
Lung and breast cancers are the most common causes. Severe cases can present
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with cardiac tamponade and shock, and pericardiocentesis is usually the initial
approach. However the effusion may rapidly re-accumulate and a surgical decom-
pression, as pericardial-peritoneal window (PPW), has proved to be effective with
a consequent symptom relief and a better quality of life.
Objectives: Characterize patients with malignant pericardial effusion (PE). Evalu-
ate the role that PPW plays in the management of PE. Determine median survival
of patients after this procedure.
Material & methods: Retrospective review of the patients undergoing PPW from
1998 through 2010.
Results: Were performed 24 PPW, with a mean age of 52.2 years old, and 41.7%
were male. Lung cancer was the cause in 75%. At the time of the cancer diagnosis
PE was present in 38% of patients. In the other patients there was an average of 103
weeks (after the diagnosis) to occur PE of which 35% of cases were undergoing
chemotherapy. The majority (70.8%) had also pleural effusion. In 70.6% of patients
were performed at least one pericardiocentesis before the PPW, with a mean fluid
volume of 740 ml. Two patients developed recurrent PE during follow-up.
The procedure was well tolerated, with a median survival after the procedure of 11
weeks. No patient developed peritoneal carcinomatosis and no deaths were related
to the procedure.
Conclusion: Lung cancer was the most frequent cause undergoing PPW. This sur-
gical decompression is a simple, safe, and an effective method of palliation patients
with malignant PE. Median survival rate after performing the procedure was low.

P456
Thoracic empyema: Medical and surgical treatment
Inês Ladeira, Carla Ribeiro, Maria Brito, Teresa Shiang. Pneumology, Centro
Hospitalr Gaia/Espinho, EPE, Vila Nova de Gaia, Portugal

Introdution: Thoracic empyema is the presence of pus in the pleural cavity.
Mostly it complicates cases of pneumonia, trauma or it is iatrogenic.
Initial approach includes chest drain and empirical antibiotic therapy. The use of
fibrinolytics is controversial, according to the experience of each center. Current
surgical options include thoracoscopy (VATS) or thoracotomy. Mortality rate is 6
to 24%.
Methods: Review of medical records of patients admitted from 2006 to 2010 with
diagnosis of empyema.
Results: 44 patients had thoracic empyema, mean age 60.5 years, 70% male.75%
had infectious causes (pneumonia-68%), chest trauma 7% and 18% iatrogenic.
Microbial agent was isolated in 25%.
30 patients used medical therapy only; 6 died. Fibrinolytics were not used.
14 patients underwent surgical treatment (1 VATS and 13 thoracotomy), 78,6%men,
mean age 53,5 years. 57% related to infection, 29% iatrogenic and 14% trauma.
They had a shorter hospitalization period (26 vs 31 days) and a shorter pe-
riod of chest drain tube (17 vs 20 days) but there were no differences between
co-morbidities, pleural effusion volume, isolated bacteria or antibiotic therapy.
Conclusions: As expected, empyemas mainly complicate infections.
Patients were younger in the operated group, associated to more cases of trauma
or iatrogenic empyemas, but there were no other differences between groups.
Thoracotomy was the principal method of surgical treatment. Since there was
only 1 VATS we can’t compare the efficacy and complications of both surgical
approaches, although it’s use is increasing in many centers. Surgical approach
should be considered early to reduce hospitalization time and improve outcome.
Mortality rate was between expected values and related to patient’s co-morbidities.

P457
Fibrous cavernous pulmonary tuberculosis (FCT) complicated by
spontaneous pneumothorax (SP)
Kazim Mukhamedov, Avazbek Muzrabekov, Sherali Massavirov,
Fazilat Ismailova, Nurali Djurayev. Faculty of Phthisiology, Tashkent Medical
Academy, Tashkent, Uzbekistan

We underwent the treatment of SP clinical course that complicate FCT to 233
patients. Men were 205, women were - 17 at the age 18-72 yr. 121 patients
were referred by antituberculous dispensaries, 31 from other TB clinics, 18 from
general medical network (GMN), 37 from penitentiary system, 15 went to clinics
themselves. Duration of tuberculosis (TB) fluctuated from 1 year to 16 years.
MBT were revealed in 90,6% patients. 33 patients were admitted to clinic within
1-7 days with onset of SP process, 190 patients in more late terms (from 15 days
to more than 1 month). Before admitting to clinic 134 patients had been made
punctures and drainage of pleural cavity (PC). 139 patients were admitted with
complicated pleura empyema, 84 - had a mild favorable SP process. The treatment
started with puncture and drainage of PC. Polychemotherapy was made in standard
regime and by broad-spectrum antibiotics when indicated as well as correction of
dysproteinemia and hypovitaminosis, oxygen-soda and ionic condition. Surgically
approaches were used just in 5 patients with good effect. Segmental pulmonary
resection was performed to 1, pneumectomy-1, bullectomy-1, and pleurectomy-2.
Clinical convalescence was reached in 32, improvement in 86, no changes in 46,
and impairment in 3. Lethality was in 25, 1% cases.
Conclusion: SP problem under FCT is urgent. The search of new ways for more
effective diagnostics and treatment to this severe group of patients is needed. At
present time, the causes of poor surgical activity are mostly related with large
spread and TB process activity, of phthisysurgeons and anesthesiologists being
overcareful and lack of qualification as well as good equipment of surgical services.

P458
Do we follow the national guidelines for ICD (intercostal chest drain)
insertion: A study in a district general hospital (DGH) in East of England
Venu Sirpa, Y. Htwe, K. Falzon, Subramani Durairaj. Respiratory Medicine,
Queen Elizabeth Hospital, Kings Lynn, United Kingdom

Aim: To determine the compliance of ICD insertion in accordance with 2003
British Thoracic Society (BTS) guidelines.
Methodology: Retrospective analysis of all the ICDs inserted from Oct 09 to
Feb 10 at a DGH in Norfolk, UK. We analysed the indications, seniority of the
person performing the procedure, consent obtained, analgesia and complications
encountered.
Results: 28 Patients underwent ICD insertion.The indication for ICD insertion
was non malignant effusion in 43% (12), pneumothorax in 32% (9) and malignant
pleural effusion in 25% (7). The ICD was performed by SpR in 36% (10),SHO
in 28% (8) and F1in 36% (10). Consent was obtained verbally in 47% (13), in
writing in 32% (9) and not recorded in 21% (6). Ultrasound guidance was utilized
in choosing the site of insertion in only 21% (6). All the patients 100% (28) had
check CXR done following the ICD insertion. 75% (21) of the patients were given
pre procedure analgesia.The ICDs were complicated by surgical emphysema in
11% (3) and pneumothorax in 11% (3). ICD was reinserted in 18% (5) as the tube
fell out accidentally. No major complications of ICD were encountered.
Conclusion: BTS standards were achieved suboptimally in obtaining the written
consent and poorly in utilization of ultrasound for ICD insertion. Most of the ICDs
were inserted by the seniors or under their supervision therefore we proved the
complication rate is lower and in accordance with the BTS standards. Education of
the BTS guidelines to the junior staff and utilization of ultrasound will improve the
safety of the procedure. We will reaudit after increasing the usage of the ultrasound
for ICD insertion hoping to find better results.

P459
Outpatient management of primary spontaneous pneumothorax using
small-bore catheter: A prospective study
Massongo Massongo1, Bachar Chahine2, Charles Hugo Marquette3,
Arnaud Scherpereel1. 1Pulmonary Diseases, Lille University Nord de France
Hospital, Lille, France; 2Pulmonary Diseases, Douai Hospital, Douai, France;
3Pulmonary Diseases, Nice University Hospital, Nice, France

The various guidelines published about the management of primary spontaneous
pneumothorax (PSP), have raised up discrepancies regarding indications and
methods of air-removal.
We aimed to assess the feasibility of a single system small-bore drain based
management. Primary end-point was 1-week success rate, secondary ones were
the part of full outpatient management, the 1-year recurrence rate, the length of
hospitalization stay, the cost and the side-effects.
All patients aged ≥ 16 years with 1st episode of PSP, were managed in the
emergency room (ER) by observation alone or insertion of an 8.5 F “pigtail” drain,
according to PSP volume and clinical tolerance. The drain was connected to a
one-way Heimlich valve. Patients were re-assessed at the 4th hour for potential
admission or discharge. Patients still having air leak at day-4 were referred for
video-assisted thoracoscopy (VATS).
On the 60 patients recruited, 80% underwent drainage and 60% were discharged
after 4 hours. Success rate was 83% at day-7, the 17% left underwent a VATS.
Fifty per cent of the patients benefited from strict outpatient management and 2
procedure-related complications occurred. The mean length of hospitalization was
2.3±3.1 days, the 1-year recurrence rate was 17%. The financial gain of this PSP
management was 1,791 to 3,940 Euros/patient/episode, compared with manual
aspiration (MA) or conventional chest tube drainage (CTD).
This one-system management offers good efficacy, safety, comfort and aesthetics;
it is time and cost-effective. Our results suggest its use in a larger population, but
a randomised controlled study comparing it with MA and/or CTD is needed for
validation.

P460
Primary spontaneous pneumothorax size: Comparison of international
guidelines
Shehnoor Tarique1, Jonathan Noble2, Alice Gallen1, Mathew Jones1.
1Respiratory Medicine, Nevill Hall Hospital, Abergavenny, Wales, United
Kingdom; 2School of Medicine, Barts and The London University, London,
England, United Kingdom

Background: Size estimation is central to decisions on management of Primary
Spontaneous Pneumothorax (PSP). International guidelines exhibit a lack of con-
sensus on PSP sizing. We aimed to study PSP size using established techniques
(Rhea, Collins and Light method) and compare size classification and suggested
management of American (ACCP), Belgian (BSP) and British (BTS) guidelines.
Methods: Retrospective cohort study of all patients admitted with PSP to two
centres in our institution between January 2007 and July 2010. Initial inspiratory
chest x-rays (digital images with size calibration) were reviewed to quantify PSP
size using BTS, ACCP, BSP, Collins, Rhea and Light’s methods. Data was analysed
using descriptive statistics with kappa analysis for agreement between guidelines.
Results: 105 patients were studied, median age 27 years, 72% male. Median PSP
size was 58% (Collins’ method), 39% (Rhea) and 51% (Light). BTS classification
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defined 56% PSPs as large compared to 72% (BSP) and 78% (ACCP). Agreement
between all three guidelines was seen in 61/105 (58%).
Paired kappa agreement between ACCP and BTS guidelines was 0.2, ACCP and
BSP 0.44 and BTS and BSP 0.46. 21% of patients with complete lung dehiscence
(large PSP by BSP guidelines) had a small PSP by BTS guidelines. 5% with
partial lung dehiscence (small PSP by BSP guidelines) had a large PSP by the
BTS classification.
Conclusion: Most patients with PSP in this study present with a large pneu-
mothorax according to all three guidelines. There remain marked discrepancies in
suggested treatment strategies, with at best moderate agreement between BTS and
BSP guidelines. International consensus is needed to unify treatment strategies in
PSP management.

P461
Does surgical treatment of spontaneous pneumothorax stop progression of
COPD or not?
Alexey Pichurov1, Alexey Petrunkin1, Oleg Orzheshkovsky1,2,
Evgeny Sokolovich1,2 , Piotr Yablonski1,2 . 1Thoracic Surgery, City Hospital 2,
Saint-Petersburg, Russian Federation; 2Hospital Surgery, Saint-Petersburg State
University, Saint-Petersburg, Russian Federation

Introduction: Spontaneous pneumothorax in COPD patients is a life threatening
situation. On the other hand, surgical treatment of these patients is characterized
by high risk of postoperative complications. There is no consensus on the influence
treatment of spontaneous pneumothorax on the lung function. Some studies confirm
positive long-term effect of pleurectomy and wedge resection on the lung function.
Aim: To study the influence of different surgical treatment of spontaneous pneu-
mothorax on the lung function in COPD patients.
Patients and methods: The changes in lung function after treatment of sponta-
neous pneumothorax in 22 COPD patients were analyzed. There were no patients
younger than 40 years old. They were divided in two groups. The first group – 11
patients underwent tube thoracostomy only. The second group – 11 patients were
operated by thoracotomy and wedge resection of the lung and pleurectomy. In both
groups more patients (64% and 55%) had severe and very severe COPD. In the
second group the 91% of patients had plural bullous lesions. The lung function was
examined before treatment of spontaneous pneumothorax and after 18 months.
Results: There were no statistically significant differences between indexes of
lung function in both groups.
Conclusion: Surgical treatment of spontaneous pneumothorax did not influence
the lung function in COPD patients. There was no effect of lung volume reduction
surgery in operated patients.

P462
Pulmonary emphysematous dysplasia in young adults
Stanislav Gorbunkov, Olga Lukina, Larisa Kirukhina, Andrey Akopov. Researsh
Institute of Pulmonology, State Medical Pavlov University, St. Petersburg,
Russian Federation

Objective: Therapeutic approach to the treatment of young patients with severe
pulmonary emphysema is not specified.
Method: From 2004 to 2010 eight patients of young age (24 to 33 years old)
with pulmonary emphysema and respiratory failure were observed. All patients
were heavy smokers with over a seven pack-years smoking history. All patients
were diagnosed with florid irreversible respiratory system changes (average FEV1
23% predicted) with significant hyperinflation (average RV 380% predicted), sharp
reduction of diffusing capacity (average DLCO 32% predicted) and blood gases
disorder. No alpha 1-antitrypsin deficiency revealed.
Results: Unilateral LVRS was performed via standard thoracotomy in five pa-
tients. Four of the patients had no postoperative complications. One patient suffered
postoperative respiratory failure caused by bronchitis exacerbation which required
extended use of artificial respiration in postoperative period. A year after the
surgery all patients noticed surgical treatment’s positive effect on exercise toler-
ance and clinical disease progression. None of the patients who undergone surgery
had any bacterial exacerbation of the disease, was hospitalized and underwent
antibacterial therapy. Dyspnea evaluation tests revealed significant improvements
among all operated patients persisting during three years follow-up.
Conclusion: LVRS performed in young adults has same functional effect as in
COPD patients but clinical progression in early postoperative period is more favor-
able. Because of patients’ young age, in case of impossibility of lung transplantation
LVRS is medically justified.

P463
Change in perfusion patterns and its correlation to clinical outcomes
following lung volume reduction surgery (LVRS) in COPD as assessed by
single photon emission computer tomography (SPECT)
Henry Hoffmann1, Didier Lardinois1, Anke Mols1, Anna-Maria Balestra2,
Flavio Forrer3, Michael Tamm2, Daiana Stolz2. 1Clinic for Thoracic Surgery,
University Hospital Basel, Basel, Switzerland; 2Clinic for Pulmonary Medicine
and Respiratory Cell Research, University Hospital Basel, Basel, Switzerland;
3Clinic for Nuclear Medicine, University Hospital Basel, Basel, Switzerland

Background: It is unknown whether SPECT adds to the assessment in LVRS. We

evaluated the change in perfusion patterns and it’s correlation to clinical outcome
in COPD patients undergoing LVRS.
Methods: 26 COPD patients (GOLD III-IV) meeting criteria for LVRS were
evaluated by lung function, 6 MWD test, and SPECT preoperatively and 6 months
after LVRS. CT scans with 8mm sections were performed with following 3D
picture fusion. We calculated the perfusion pattern (low, intermediate, high) in%
and the heterogeneity index, which was defined as the number of areas of high or
intermediate perfusion in each of the 20 cuts added to 20 and divided by 20.
Results: Mean age was 63.6±8.5 years, 19 male. FEV1% pred was 32.3±16.3,
DLCO 31% ± 11, and the mean 6 MWD 328 m ± 120. As compared
to the pre-operative values, post-operative, bilateral perfusion patterns im-
proved (low 86.6%±7.6 vs. 78.6±11.9, p<0.0001; intermediate 12.7%±7.2 vs.
20.1±22.0,p<0.0001; high 0.8%±0.6 vs. 1.4±1.1, p=0.005) as did the bilateral
heterogeneity index (2.1±0.3 vs. 2.3±0.4, p<0.0001). There was a significant
correlation between the bilateral preoperative heterogeneity index and the post-
operative 6 MWD (rho 0.440, p=0.028). Patients showing an improvement in
6 MWD (n=13) had significantly higher post-operative heterogeneity index as
the ones failing to shown functional improvement in 6 MWD (2.33±0.28 vs.
2.25±0.55, p=0.025).
Conclusion: Lung SPECT perfusions pattern correlates with the clinical improve-
ment and warrants evaluation as a pre-operative assessment tool in patients with
COPD undergoing LVRS.

P464
Does lung volume reduction surgery improve chronotropic incompetence in
chronic obstructive pulmonary disease (COPD) patients?
Hilary Armstrong1, Matthew Bartels1, Byron Thomashow2. 1Rehabilitation &
Regenerative Medicine, Columbia University Medical Center, New York, NY,
United States; 2Pulmonary, Allergy & Critical Care, Columbia University
Medical Center, New York, NY, United States

Introduction: Chronotropic Incompetence (CI), or an attenuated heart rate (HR)
response to exercise, has been widely established as a predictor of mortality. CI
is reduced in patients with Chronic Obstructive Pulmonary Disease (COPD), and
Lung Volume Reduction Surgery (LVRS) is known to improve morbidity and
mortality in patients with COPD.
Objectives: We aimed to see if LVRS improves CI in patients with COPD by
evaluating CI in maximal exercise testing before and after LVRS.
Methods: A retrospective chart review was performed on 82 patients who had un-
dergone LVRS at Columbia University Medical Center (CUMC) between January
1998 to October 2009. Patients had CPET within 2 months before LVRS after
completion of rehabilitation and repeat testing 6 months after LVRS. PFTs and
other analyses were concurrent with CPET. Comparisons were made with paired
samples t-test.
Results: The mean PFT and CPET variables for the 84 patients analyzed improved
following LVRS. CI was markedly reduced in patients before LVRS, and showed
improvement following LVRS. After LVRS, the resting HR decreased by 4±12
beats per minute (bpm) (p=0.007), the HR at peak exercise increased 5±14bpm
(p=0.003), and the heart rate reserve increased 9±13bpm (p<.001).
Conclusions: CI is very abnormal in patients with severe COPD before LVRS and
is improved after surgery. This improvement is in agreement with the observed
increase in exercise capacity and improvement in PFT. The mechanism of the im-
provement in CI is not clear, but may be related to the improvement in pulmonary
mechanics seen after successful LVRS. Further investigation into the implications
of this change in CI is needed.

P465
Ultrasound guided pleural aspiration and chest drain insertion –
A prospective study
W.Y. Lee, S. Faruqi, J. Kastelik, R. Teoh. Respiratory Department, Castlehill
Hospital, Cottingham, United Kingdom

Pleural aspiration and chest drain insertion are important procedures required in
the management of pleural disease. Small bore chest drain insertion using the
Seldinger technique is assumed to be safer and better tolerated. However, there is
no data to support this and incidents of serious complications have been reported.
As a result, the British Thoracic Society recommend thoracic ultrasound (TUS)
for pleural procedures. Currently, TUS is commonly being used by respiratory
physicians to identify a safe site for various interventional procedures. The aim of
this study was to review the complications of ultrasound guided pleural aspiration
and chest drain insertion.
Method: Data from TUS guided pleural aspirations and chest drains was collected
prospectively. Complications and pain perceived by the patient was recorded on a
100mm Visual Analogue Scale (VAS, 0=no pain, 100=worst pain ever).
Results: 58 pleural procedures were performed-34 (59%) pleural aspirations, 20
(34%) chest drains. 3 (5%) showed a small pleural effusion on TUS and were not
suitable for a pleural procedure. Other than 1 patient having a vasovagal episode
during the ultrasound procedure, there were no immediate and direct complications
associated with the pleural aspirations and chest drain insertion. All chest drains
inserted were 12F and all required one attempt. Mean VAS for pain during chest
drain insertion was 20 (range 0–80).
Conclusion: Complications from pleural aspiration and chest drain insertion which
may result in serious harm and even death is reduced by TUS guidance. TUS is
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a relatively simple procedure to perform. It is able to identify a safe and suitable
site and also improves the ease and tolerability of pleural procedures.

P466
Health-related quality of life and pulmonary function in patients after
segmentectomy and lobectomy for tuberculosis
Mikhail Chushkin1, Oleg Ots2, Batarbek Maliev1, Dmitriy Zhutikov3,
Sergey Smerdin1. 1Pulmonary Physiology, Research Institute of
Phthisiopulmonology, Moscow, Russian Federation; 2Thoracic Surgery, Research
Institute of Phthisiopulmonology, Moscow, Russian Federation; 3Rehabilitation,
Medical Center, Central Bank of Russian Federation, Moscow, Russian
Federation

In 2008 in Russia 12275 patients were submitted to thoracic surgery for pulmonary
tuberculosis. The aim of this study was long-term results of lung resection for
pulmonary tuberculosis.
Methods: We investigated quality of life (QoL) and pulmonary function in 67
patients after lung resection. Of these 67 patients, 33 underwent single lobectomy
(group L) and 34 underwent segmentectomy (group S). All postoperative exami-
nations were performed more than one year after surgery. QoL was studied with
St. George’s Respiratory Questionnaire (SGRQ). Pulmonary function was studied
with spirometry and plethysmography.
Results: Symptoms SGRQ scores were 16,5 and 34% (group S and group L,
respectively, p<0,05). Activity SGRQ score was also better in patients after
segmentectomy then after lobectomy (16,2 and 31,8%, respectively, p<0,001).
Impact SGRQ scores were 8,6 and 18,2% (group S and group L, respectively,
p<0,05). Total SGRQ score was also better in group S then in group L (12 and
24,8%, respectively, p<0,05). In patients in group S and group L, respectively,
FVC were 103,5±13,0 and 104,4±15,5%; FEV1 - 91,0±17,0 and 84,8±17,4%;
TLC - 99,7±10,5 and 99,1±13,2%; FRC - 111,5±27,3 and 110,5±29,2%; IC -
88,7±18,2 and 91,0±19,5% (p>0,05 for all cases). In group S airway obstruction
(FEV1/FVC <70%) was 26,5% and in group L airway obstruction was 45,5%
(p>0,05).
Conclusions: QoL in patients after lobectomy was significantly worse than in
patients after segmentectomy, although the results of pulmonary function were
the same. So the patients after lobectomy need more active treatment including
pulmonary rehabilitation.

74. Biomarkers of allergic inflammation

P467
Atopy is a risk factor for COPD symptoms: Results from the EUROSCOP
study
Fatemeh Fattahi1,2, Nick H.T. ten Hacken1, Claes-Göran Löfdahl3, Machteld
N. Hylkema2, Wim Timens2, Dirkje S. Postma1, Judith M. Vonk4. 1Department
of Pulmonology, University Medical Center Groningen, University of Groningen,
Groningen, Netherlands; 2Department of Pathology and Medical Biology,
University Medical Center Groningen, University of Groningen, Groningen,
Netherlands; 3Department of Respiratory Medicine and Allergology, University
Hospital, Lund, Sweden; 4Department of Epidemiology and Statistics, University
of Groningen, Groningen, Netherlands

Background: Pathogenesis of COPD is complex and remains poorly understood.
EUROSCOP (European Respiratory Society Study on Chronic Obstructive Pul-
monary Disease) showed that 18% of their COPD participants were atopic (Watson,
L. et al. ERJ 2006; 28:311-8).
We investigated whether atopy affects symptoms and lung function in these COPD
patients.
Methods: We included 843 male and 320 female smokers with mild to moderate
COPD from EUROSCOP. Risk factors associated with the presence of atopy (pos-
itive phadiatop) as well as the association between atopy and symptoms, and atopy
and lung function (FEV1 and FEV1/FVC) were analysed using multiple regression
models adjusted for confounders. Interactions between atopy and gender, age, and
smoking were also investigated.
Results: Prevalence of atopy was higher in males than females (21% vs 10%,
p<0.001). Male gender (OR: 2.20; 95% CI: 1.47-3.36), BMI (1.04; 1.00-1.08)
and age (0.97; 0.95-0.99) were associated with atopy. Additionally atopy was
associated with a higher prevalence of cough (1.71; 1.26-2.34) and phlegm pro-
duction (1.50; 1.10-2.03) in the total population, and with waking up with chest
tightness in females (female: 2.69; 1.11-6.55, male: 0.84; 0.47-1.49, female vs
male: 3.21; 1.12-9.25). There were no significant interactions between atopy and
age or smoking with respect to symptoms. Atopy was not associated with lung
function.
Conclusions: The present study for the first time shows that atopic COPD patients
more likely report respiratory symptoms than non-atopic COPD patients. However,
atopy is not associated with lung function. Of interest, male gender, higher BMI
and younger age are risk factors for atopy in COPD patients.
Study was supported by AstraZeneca.

P468
Granzyme B expression in lung of fatal asthmatics
Yvonne Nussbaumer-Ochsner1, Luiz Silva2, Annemarie van Schadewijk1,
Marisa Dolhnikoff2, Thais Mauad2, Klaus Rabe1, Pieter Hiemstra1.
1Pulmonology, Leiden University Medical Center, Leiden, Netherlands;
2Pathology, University of Sao Paulo School of Medicine, Sao Paulo, Brazil

Introduction: Granzymes are serine proteases mainly produced by CD8 and
NK cells, and are involved in the pathogenesis of many inflammatory disorders.
Granzyme B (GzmB) is released towards target cells, but can also be released
nonspecifically and is capable of cleaving extracellular matrix (ECM) components
contributing to ECM degradation and remodeling in chronic inflammation. Recent
studies have also shown participation of GzmB in allergic inflammation, but there
are no descriptions of the its expression in fatal asthmatics.
Methods: We studied large and small airways and lung parenchyma of 12 patients
that died of fatal asthma (FA) and 8 controls (CTR). Using image analysis we
measured the number of GzmB positive cells in the inner layer (IL), smooth muscle
(SM) and outer layer (OL) of both large (LA) and small airways (SA) and in
peribronchiolar (PS) and distal (DS) alveolar septa. Values [median (IQR)] were
expressed as GmzB+ cells/BM length (cells/mm) in OL and IL, GmzB+ cells/SM
area (cells/mm2) in SM, and as GmzB+ cells/septal length (cells/μm) in PS and
DS.
Results: In LA we found a higher number of GmzB+ cells in IL [FA=12.9 (5.1),
CTR=5.8 (3.1), p=0.02)] and OL ([FA=27.2 (9.3), CTR=7.5 (2.4), p=0.001)] in
FA, but no differences were observed in SM. In SA, the number of GmzB+ cells
was also higher in IL [FA=8.3 (4.4), CTR=2.8 (1.8), (p=0.03)] and OL [FA=15.9
(5.3), CTR=5.2 (4.1), (p=0.002)] in FA, but no differences were observed in SM.
In the parenchyma, there was a higher number of GmzB+ cells in PS of FA
comparing to CTR (p=0.02), but no differences were observed in DS.
Conclusion: The results show that GzmB expression is increased in FA and
may contribute to the previously described process of airway remodeling in these
patients.

P469
Differences in responsiveness of blood neutrophils for fMLF indentify two
distinct groups of COPD patients
Vera Kamp1, Adèle Lo Tam Loi1, Nick ten Hacken2, Susan Hoornhorst2 , Jan
Willem Lammers1, Leo Koenderman1. 1Respiratory Medicine, University
Medical Center Utrecht, Utrecht, Netherlands; 2Respiratory Medicine, University
Medical Center Groningen, Groningen, Netherlands

In COPD severity of disease is generally diagnosed by the GOLD guidelines. The
GOLD stages, however, poorly correlate with disease progression. The extend of
systemic inflammation in COPD patients plays a role in the progression of the
disease Therefore, the severity of the systemic inflammatory response of COPD
patients was characterized by phenotyping of blood neutrophils.
51 COPD patients (GOLD I – IV), and 14 healthy smokers were included in the
study. The expression of activation epitopes on neutrophils was analyzed by flow
cytometry. Responsiveness for fMLF was measured by analysis of cells in the
presence or absence fMLF.
Responsiveness of neutrophils for fMLF, expressed as the ratio of CD11b in the
presence and absence of fMLF, identified two distinct COPD patient populations.
Phenotype 1 (55%) was comparable to the healthy smokers and phenotype II
(45%), showed a significantly higher mean ratio of 17.24. ± 0.78 vs. 5.6±0.53,
respectively: These two groups did not differ in FEV1, but a higher expression of
CD181 was found in group II compared to group I: 207.5.± 10.24 vs. 154.5±8.9,
respectively (p<0.001). Similar data were found for CD66b, CD33, CD64 and
active FcγRII on neutrophils.
Two distinct groups of COPD patients were identified by determining the respon-
siveness of their neutrophils for fMLF. This was associated with differences in
expression of several neutrophil activation markers. These findings demonstrate
a higher systemic inflammation in patients with phenotype II. It is tempting to
speculate that these patients will have a faster disease progression.

P470
A decreased integrin Mac-1 (CD11b/CD18) induced respiratory burst in
neutrophils of COPD patients
Adèle Lo Tam Loi, Corneli van Aalst, Deon Kanters, Laurien Ulfman,
Jan-Willem Lammers, Leo Koenderman. Respiratory Medicine, University
Medical Center Utrecht, Utrecht, Netherlands

Introduction: Neutrophils of COPD patients are characterized by changes in
activation of the respiratory burst. The aim of this study was to investigate the
control of the respiratory burst in neutrophils of COPD patients upon engagement
of the integrin Mac-1 (αM/β2; CD11b/CD18).
Methods: A cohort of 34 stable COPD patients (GOLD I-IV) was included in
this study. Peripheral blood neutrophils were stimulated with formyl peptides
(like fMLF) or anti-Mac-1 antibody (VIM12) and reactive oxygen species (ROS)
production was measured by flow cytometry using Dihydrorhodamine 123 (DHR).
Results: The fMLF and anti-Mac-1 antibody (VIM12) induced ROS production
in neutrophils from normal controls. Both fMLF and VIM12 were sensitive for
priming by platelet-activating factor. The ROS production in neutrophils of COPD
patients exhibited a primed phenotype in the context of fMLF. To our surprise
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the ROS production upon engagement of Mac-1 was markedly reduced in COPD
patients compared to normal controls (332.8±64.7 vs. 876.8±275.7 respectively;
p < 0.05). This was not associated with a lower expression of Mac-1 on the cell
surface measured by flow cytometry.
Conclusion: Our data demonstrated the complex priming phenotype of neutrophils
in COPD patients. The unresponsiveness of Mac-1 induced respiratory burst of
neutrophils might indicate a shift towards a phenotype more sensitive for bacterial
derived molecular patterns.

P471
IL-18 in infectious exacerbations of COPD
Nikoletta Rovina1, Efrossini Dima1, Georgia Papadaki1,
Theocharis Anagnostakos1, Charis Roussos2, Manos Alchanatis1,
Nikolaos Koulouris1. 11st Department of Pulmonary Medicine, “Sotiria”
Hospital, Athens Medical School, Athens, Greece; 2Pulmonary and Critical Care
Department, Evangelismos Hospital, University of Athens, Athens, Greece

The nnate immune system is critical in recognizing bacterial and viral infections
to evoke a proper immune response. IL-18, a pro-inflammatory and pro-apoptotic
cytokine with crucial role in host defense against bacterial invasion is increased in
lungs, serum and sputum of COPD patients, suggesting that IL-18 may be involved
in chronic inflammation of COPD. We aimed to investigate the effect of infectious
acute exacerbations of COPD (AECOPD) on IL-18 levels.
We examined 40 patients with COPD hospitalized for infectious AECOPD ac-
cording to Anthonisen’s criteria and 20 patients with stable COPD. We examined
sputum for inflammation and for bacterial infection using PCR. IL-18 was measured
in induced sputum and serum at baseline and after treatment of the exacerbation.
Immunocytochemistry of IL-18 expression in sputum cells was performed using a
mouse monoclonal IL-18 antibody.
All patients had no previous hospitalization the preceding 3 months and none was
diagnosed with pneumonia.
IL-18 levels in sputum were found significantly lower in AECOPD compared
to stable state (p=0.05), while right after treatment IL-18 levels were increased
compared to the stable state levels (p>0.05). Positive staining of IL-18 was ob-
served in macrophages in immunocytochemistry. An inverse correlation was found
between IL-18 levels and sputum macrophages in AECOPD (r=-630, p=0.028).
Serum IL-18 levels were elevated in exacerbations (p>0.05) compared to stable
state, and decreased after treatment to stable disease levels (p>0.05).
Our data show that although IL-18 is involved in host defence against bacte-
rial pathogens in infectious AECOPD there may be a dysregulated activation of
airways’ macrophages and perhaps inflammasome mediated pathways.

P472
Serum and nasal lavage fluid Clara cell protein in children with allergic
rhinitis
Tharwat E. Draz1, Terez B. Kamel1, Mahira I. El-Mogy2, Essam H. Moustafa1.
1Pediatrics, Faculty of Medicine, 2Clinical Pathology, Faculty of Medicine, Ain
Shams University, Cairo, Abbassia, Egypt

Background: Allergic rhinitis is among the most common chronic disorders of
childhood with prevalence of up to 40% in children. Clara cell secretory pro-
tein (CCSP) is secreted by Clara cells in the lining fluid of airways. It has an
immune-modulatory and anti-inflammatory activity.
Aim of work: Study aimed at evaluating Clara cell secretory protein as a pneu-
moprotein biomarker in serum and nasal lavage fluid of children with allergic
rhinitis.
Methods: A cross sectional case-control study was conducted on sera and nasal
lavage fluid samples from 15 children with allergic rhinitis, recruited from Chil-
dren’s hospital, Ain Shams University, and 15 healthy children as a control group.
Results: Children with allergic rhinitis had a male to female ratio 2 to 1, with a
mean age of 9.47±2.75 years, while among the healthy group, six were males and
nine were females, with a mean age of 8.63±2.28 years. Rhinorrhea and nasal
obstruction were the most frequent symptoms (100%) followed by itching (93.3%)
then sneezing (73.3%). Serum CCSP mean±SD was 2.03±0.59μgł; it was reliable
to predict allergic rhinitis (P<0.0001); while nasal lavage CCSP mean±SD was
12.73±8.25μgłand it was not reliable to predict allergic rhinitis. The best cut-off
value was 3.75 μgłwith a sensitivity of 100%, specificity 80%, with a diagnostic
accuracy of 90%.
Conclusion: In conclusion, Clara cell secretory protein is a new peripheral sensi-
tive marker of airway injury allowing researchers to evaluate the integrity of the
air blood barrier. Furthermore, serum CCSP level is a non-invasive predictor of
allergic rhinitis but not nasal lavage fluid CCSP.

P473
Elevated CEA levels in sera in patients with allergic bronchopulmonary
aspergillosis (ABPA)
Hirotaka Matsuzaki1, Wakae Tanaka1, Yasuhiro Kojima1, Masaki Kawakami1,
Masaru Suzuki1, Yoshio Sakamoto1, Tadashi Horiuchi2. 1Respiratory Medicine,
Kanto Central Hospital, Tokyo, Japan; 2Internal Medicine, Okutama Hospital,
Tokyo, Japan

Background: ABPA is an allergic disease associated with peripheral blood

eosinophilia and elevated total IgE in serum. It sometimes accompanies with
bronchiectasis filled with mucus plug detected by chest X-ray- or CT films or
fiberotic bronchoscopy. Mucus plug is not infrequently misdiagnosed as lung tumor.
Carcinoembryonic antigen (CEA) is one of tumor markers and measured as a diag-
nostic as well as surrogate marker of bronchogenic carcinoma. It has been reported
that some patients with ABPA demonstrated elevated CEA levels in their sera.
Aim: To evaluate clinical significance of serum CEA level in patients with ABPA.
Methods: Ten patients (6 women), aged from 39 to 78 (median; 67) with ABPA
were evaluated. All patients were never smokers or ex-smokers. Serum CEA level,
eosinophil number, total IgE, Aspergillus fumigatus (Af )-specific IgE- and precip-
itating antibodies were measured. Chest roentgenogram and or CT were examined
when blood test was performed. For comparison, serum CEA levels were also
evaluated in patients with bronchiectasis (n = 20).
Results: Among 10 patients with ABPA, five demonstrated elevated serum CEA
levels (6.2 – 140.0 ng/ml; normal range ≤ 5 ng/ml). Massive mucus plugs were
demonstrated in four out of five patients on chest CT or X-ray films. Two out of five
patients were treated with systemic glycocorticosteroids resulting in the decrease
in CEA levels. Another patient showed the decrease in CEA spontaneously in
parallel with the decrease in eosinophil number.
Conclusion: Massive mucus plug may induce CEA synthesis from airway epithe-
lial cells lining on the ectasic bronchi.

P474
Clinical implication of interleukin-33 in acute eosinophilic pneumonia
compared with chronic eosinophilic pneumonia
Naoko Mato, Hideaki Yamasawa, Masayuki Nakayama, Masashi Bando,
Yukihiko Sugiyama. Respiratory Medicine, Jichi Medical University, Shimotsuke,
Tochigi, Japan

Background: Both acute eosinophilic pneumonia (AEP) and chronic eosinophilic
pneumonia (CEP) show prominent eosinophilia in lung tissue; however, they dif-
fer in clinical course and pathological findings. Thus far, there have been some
reports discussing the clinicopathological differences of AEP and CEP, however,
biological approaches defining their differences were few.
Objective: Interleukin-33 (IL-33) is a new cytokine known as inducer of Th2
cytokine and it potently enhances increase of eosinophils. We focused on IL-33
and compared its levels as well as Th2 cytokines in AEP and CEP.
Methods: IL-33, Th2 cytokines (IL-4, IL-5) and IgE were measured in serum from
healthy controls (n=8), and patients with AEP (n=3) and CEP (n=12) at admission.
IL-33, IL-4, and IL-5 in bronchoalveolar lavage fluid (BALF) were also measured
from patients with AEP (n=3), and CEP (n=8).
Results: Serum IL-33 was dramatically elevated in patients with AEP
(1684.1±1025.8 pg/ml), but not in controls (64.7±112.8 pg/ml) and CEP
(143.9±200.4 pg/ml). In BALF analysis, IL-33 was under detectable levels in
controls and CEP; by contrast, it was prominently elevated in AEP (394.7±318.8
pg/ml). Further, IL-4 and IL-5 were also significantly elevated in AEP, and levels
of serum IL-33 was positively correlated with serum IL-4 and IL-5, and BALF
IL-33 was also positively correlated with BALF IL-5.
Conclusion: Our results suggested that IL-33 is a key molecule triggering the
eosinophilia in AEP. This is the first report to establish the impact of IL-33 in
eosinophilic pneumonia and to demonstrate the biological differences between
AEP and CEP through IL-33 level.

P475
Possible role of IL-33 in the pathophysiology of asthma: A cross-sectional
study
Hideki Inoue, Isao Ito, Akio Niimi, Hisako Matsumoto, Tsuyoshi Oguma,
Hitoshi Nakaji, Tomoko Tajiri, Toshiyuki Iwata, Tadao Nagasaki,
Michiaki Mishima. Respiratory Medicine, Graduate School of Medicine, Kyoto
University, Kyoto, Japan

Background: IL-33 and its receptor ST2 have been recognized as key molecules
in Th2 inflammation. Clinical roles of serum levels of IL-33/ST2 have not been
well evaluated in asthmatic patients.
Aims: To investigate relationships between serum IL-33/ST2 levels and clinical
measurements in patients with stable asthma.
Methods: Seventy-two patients with stable, mild-to-severe asthma aged 55.0±18.4
(mean ± SD) years were analyzed cross-sectionally. Serum levels of IL-33 and ST2
were measured by ELISA. Relationships between serum levels of IL-33/ST2 and
clinical measurements were evaluated. Clinical measurements include spirometric
values, exhaled nitric oxide (FeNO) levels, induced sputum cell differentials, blood
eosinophil count and serum total and specific IgE results.
Results: Forty-nine patients were positive for at least one IgE CAP RAST. Serum
levels of IL-33 were positively correlated with disease duration (r = 0.34, p < 0.01),
and negatively correlated with FEV1/FVC (r = -0.25, p = 0.04). IL-33 levels were
also positively correlated with FeNO levels (r = 0.26, p = 0.04), blood eosinophil
counts (r = 0.35, p < 0.01) and serum IgE levels (r = 0.29, p = 0.01). There was
no difference in median values of serum IL-33 between CAP RAST-positive and
CAP RAST-negative subgroups. Serum levels of ST2 had no correlation with any
of the clinical indices.
Conclusions: Serum levels of IL-33 may reflect atopic status as represented by
serum total IgE levels as well as degree of airway inflammation as assessed by
peripheral blood eosinophilia and FeNO levels.
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P476
Is analysis of exhaled breath condensate equivalent to that of bronchoalveolar
lavage fluid?
Kunihiko Nakamura1, Megumi Mikuniya1, Shingo Takanashi2,
Akihito Hayashi1, Takeshi Morimoto1, Kageaki Taima1, Ken Okumura1.
1Department of Cardiology, Respiratory Medicine and Nephrology, Hirosaki
University Graduate School of Medicine, Hirosaki, Japan; 2Health
Administration Center, Hirosaki University, Hirosaki, Japan

Background: Although the analysis of bronchoalveolar lavage fluid (BALF) is the
most useful examination for the assessment of airway inflammatory markers, it is
an invasive technique with limitations and risks for side effects.
Aims: The aim of this study was to examine the molecules included in exhaled
breath condensate (EBC) in comparison with BALF, and to clarify the clinical
usability of EBC.
Methods: EBC was collected from sixteen subjects suspected to have sarcoidosis
just before BAL. The 40 different inflammatory molecules in EBC and BALF
were analyzed with a protein array method.
Results: BALF levels of 6 inflammatory molecules including soluble tumor necro-
sis factor receptor type II (sTNF-RII) and regulated upon activation, normal T cell
expressed and secreted (RANTES) were significantly correlated with the percent-
age of lymphocyte in BALF (%Lym). EBC levels of 13 inflammatory molecules
including sTNF-RII and RANTES were significantly correlated with%Lym. We
found significant correlations between the levels of EBC and BALF in 16 out of
40 inflammatory molecules. Levels of macrophage colony-stimulating factor (M-
CSF), RANTES, TNF-α and sTNF-RII in EBC were significantly correlated with
those in BALF. Their levels in EBC and BALF also were correlated with%Lym.
Conclusion: Highly sensitive approach to protein array in EBC allowed us to de-
tect inflammatory molecules. Comprehensive analysis of EBC might be equivalent
to that of BALF.

P477
Expresion of galectins in asthma patients
Silvia Sánchez-Cuéllar1, Hortensia de La Fuente2, Amalia Lamana2,
Danay Cibrián2, Arantxa Cruz-Adalia2, Rosa Mº Girón1,
Francisco Sánchez-Madrid2, Julio Ancochea1. 1Pneumology Department,
Hospital Universitario de la Princesa, Instituto de Investigación Sanitaria
Princesa. Universidad Autónoma de Madrid, Madrid, Spain; 2Immunology
Department, Hospital Universitario de la Princesa, Instituto de Investigación
Sanitaria Princesa. Universidad Autónoma de Madrid, Madrid, Spain

Objetive: The galectins has been described in a variety of inflammation and
allergic pathologies.This study have investigated the presence of galectin-1,3 and
9 in induced sputum samples.
Methods: Levels of Th2 cytokines and galectins in 24 patients with stable asthma
and 18 healthy controls were determined in airway cells isolated from induced
sputum samples using RT-PCR.

Clinical characteristics

Subjects (N: w/m) Asmtha (24: 19/5) Controls (18: 8/9)

Age (range) 50.34 (24–75) 33.88 (26–53)
ICS BDP dose <500/500–1000/>1000 mg/day (n) 8/9/7 0/0/0
Lung Function:

FEV1% pred (ml) 94.5% (2623) 108.5% (3937)
FVC% pred (ml) 100.4% (3220) 108.2% (4789)
FEV1/FVC ratio 76 83.2

Diferencial cell count in induced sputum:
Total cells (105) 4.7 (1–20) 4.6 (1–20)
Macrophages (%) 31.82 (27.90–35.75) 58 (52.06–63.3)
Neutrophils (%) 62 (54.23–69.13) 37.9 (34.66–41.14)
Eosinophils (%) 1.75 (0.5–2.7) 0.26 (0–0.52)
Lymphocytes (%) 0.9 (0.5–1.72) 3.85 (2–5.7)

ACQ 22 (16–25) 25
Current smokers (%) – (Y/N) 8.3% – (2/22) 44% – (8/10)

Results: Gal-1 and gal-3 mRNA levels in asthma patients (mean±SEM= 2.6±0.4,

and 4.4±1.4, respectively) were lower than in healthy subjects (4.7±1.2, and
20.0±8.7). Gal-9 mRNA expression did not vary significantly between the two
groups (3.2±1.3 vs 3.3±1.1). Asthma patients contained elevated mRNA levels of
IL-5 and IL-13 (p<0.05).
Conclusions: The low levels of the negative regulator of galectins in human asthma
may contribute to the inflammatory response present in this disease.

P478
Analysis of IgE and C-reactive protein as possible predictors of exacerbation
patients with asthma
Besim Prnjavorac1, Adlija Cauševic2, Sabina Semiz2, Tanja Dujic2,
Maja Malenica2, Ekrema Mujaric3, Tamer Bego2. 1Department of Lung Disease,
General Hospital Tešanj, Tešanj, Bosnia and Herzegowina; 2Clinical
Biochemistry, Faculty of Pharmacy, Sarajevo, Bosnia and Herzegowina; 3Internal
Medicine, Cantonal Hospital, Zenica, Bosnia and Herzegowina

Aim: To study correlation of IgE level and C-reactive protein (CRP) for exacerba-
tion of the disease in asthmatic patients.
Methods: Asthmatic subject were examined for achieving of asthma control ac-
cording to GINA recommendation. Numbers of exacerbation of asthma during one
month were analyzed. The patients were followed in six month period (since first
January to 30th of Jun. Average monthly days of exacerbations was calculated.
IgE level in the blood was measured using Enzyme-linked Immunoassay (ELISA),
and CRP was measured by immunotubidimetry. Assessment of asthma control was
considered using Asthma Quality of Life Questionnaire (AQLQ).
Results: The study includes 63 patients with asthma. Average level of IgE was 674
IU/mL (SD 167), range 56-3785 IU/mL, 1 IU=3,2 ng; average level of CRP was
16,4 mg/mL (SD 6,3), range 5-48; Average number of days in exacerbation during
one month was 3,6 (SD 2,4), and varied from zero, patients with no exacerbation, to
21. Using test of multiple correlation it was shown statistical significant correlation
(level p<0,05) between IgE and CRP from one side, and number of days with
exacerbation from the other. Patients with higher level of CRP were most likely to
have exacerbation, than those with higher level of IgE. AQLQ was worse in those
with higher level of CRP, than in those with higher level of IgE.
Conclusion: In this study CRP was shown as stronger predictor of asthma exac-
erbation and worse quality of life than total IgE level in asthmatic subjects.

P479
Structure-function relationship between extracellular matrix in airway
smooth muscle and dynamics of lung function in asthma
C.Y. Yick1, D.S. Ferreira2, R. Annoni2, P.W. Kunst1, E.H. Bel1, R. Lutter1,
T. Mauad2, P.J. Sterk1. 1Respiratory Medicine, Academic Medical Centre,
Amsterdam, Netherlands; 2Pathology, São Paulo University Medical School, São
Paulo, Brazil

Rationale: Asthma is characterized by an increased deposition of extracellular
matrix (ECM) within the airway smooth muscle (ASM) [Panettieri 2008, Araujo
2008]. We hypothesized that ECM composition within ASM is associated with the
dynamics of lung function.
Aim: To investigate the fractional areas of collagen I and III within ASM, and
their association with spirometry and respiratory resistance Rrs and reactance Xrs
in asthmatics and controls.
Methods: Atopic mild asthmatics (n=10, no ICS) and controls (n=17) were
included in this cross-sectional study. Spirometry, PC20, Rrs and Xrs (forced os-
cillation technique during tidal breathing and deep inspiration) were measured.
Paraffin sections from endobronchial biopsies were stained for collagen I and III
by immunohistochemistry, and fractional areas were obtained by image analysis.
Results: There was no difference in fractional areas collagen I and III within
ASM between asthmatics and controls (p>0.05). However, ASM collagen III was
correlated with the change in Rrs after deep inspiration in asthmatics (r=0.74,

Figure 1
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p=0.015, Fig.1). ASM collagen I and III were not associated with spirometry or
PC20.
Conclusion: These data show that collagen III composition within ASM is corre-
lated with the dynamics of Rrs after deep inspiration in asthmatics in vivo. This
suggests that ECM within ASM is positively associated with impaired airway
mechanics in asthma.

P480
Peanut sensitisation is independently associated with increased airways
inflammation in allergic asthma
Andrei Malinovschi1, Christer Janson2, Pia Kalm-Stephens3, Katarina Nisser2,
Lennart Nordvall3, Kjell Alving3. 1Dept. of Medical Sciences: Clinical
Physiology, Uppsala University, Uppsala, Sweden; 2Dept. of Medical Sciences:
Respiratory Medicine and Allergology, Uppsala University, Uppsala, Sweden;
3Dept. of Women’s and Children’s Health, Uppsala University, Uppsala, Sweden

Background: The fraction of nitric oxide in exhaled air (FeNO) is increased
in allergic asthma and the degree of IgE sensitisation to aeroallergens relates to
FeNO levels. An additional IgE sensitisation to food allergens is known to increase
asthma risk, but the relation between IgE sensitisation to food allergens and FeNO
has been little studied previously.
Aim: To investigate in an ongoing asthma study if the presence of food allergy in-
fluences the levels of exhaled NO and which food allergens appear to be important.
Methods: Within the frame of an industry-academy collaboration on minimally-
invasive diagnostics (MIDAS), measurements of FeNO and specific IgE (sIgE)
against the allergens included in ImmunoCAP Phadiatop and fx5 (Phadia AB,
Sweden) were done in 170 patients with physician-diagnosed asthma.
Results: Asthmatic subjects with IgE sensitisation to both aero- and food allergens
(n=77) had higher FeNO levels than subjects sensitised to only aeroallergens
(n=93) (21.2 ppb (18.4, 24.4) vs 15.6 ppb (13.2, 18.6), p=0.006). This difference
was confirmed (p=0.03) in a multiple linear regression model after adjustments for
sex, height, lung function and age. The sIgE levels to aeroallergens were higher in
subjects also sensitised to food allergens (p<0.001). Peanut sensitisation was most
common (63/77 subjects) and peanut IgE levels were independently associated
with increased FeNO, even after adjustment for the sum of sIgE to aeroallergens.
Conclusion: Peanut sensitisation was independently associated with increased
airways inflammation in allergic asthma. A possible mechanism might be a further
enhanced Th2 cytokine-driven inflammation related to peanut IgE sensitisation.

P481
ADRB2, ADAM33 and AAT gene polymorphisms and IgE-mediated asthma
in Russian patients
Elena Dmitrieva-Zdorova1, Marina Gabaeva1, Elena Latysheva2, Olga Voronko1.
1Laboratory of Chemical Genomics, Institute of Biomedical Chemistry, Moscow,
Russian Federation; 2Dep. of Allergology and Immunotherapy, Institute of
Immunology, Moscow, Russian Federation

Background: Asthma is complex disease which pathogenesis is a mix of environ-
mental and genetic factors. A predisposition of airways to bronchoconstriction is
one of main risk factors of asthma. Therefore genes which are directly or indirectly
involved in bronchoconstriction are of great interest in asthma genetics.
The aim of our study was to evaluate an effect of polymorphisms Arg16Gly and
Glu27Gln in beta-2-adrenergic receptor (ADRB2) gene, Glu264Val and Glu342Lys
in alpha1-antitrypsin (AAT) gene and ST+4 in a disintegrin and metalloprotease
domain 33 (ADAM33) gene in predisposition to IgE-mediated asthma in Russian
patients from Moscow.
Methods: 230 patients with IgE-mediated asthma and 214 healthy individuals were
examined. The genotyping was performed by MALDI-TOF mass spectrometry.
Results: Allele G of Arg16Gly and allele C of Glu27Gln (both markers in ADRB2
gene) showed strong association with atopic bronchial asthma (OR = 2.51 and 1.46,
respectively, p<0.05). Allele A of Arg16Gly and allele G of Glu27Gln of that gene
was found to have protective effect (OR = 0.76 and 0.69, respectively, p<0.05).
Additionally one of haplotypes of ADRB2 gene (A-G) also was associated with
protection from asthma development (OR = 0.43, p=0.008). No association was
detected between other studied SNPs and development of asthma.
Conclusion: Our results suggest that Arg16Gly and Glu27Gln polymorphisms in
ADRB2 gene strongly contribute to predisposition to IgE-mediated asthma. Proba-
bly ADAM33 and AAT genes are not directly involved in predisposition to asthma
and those genes possibly realize their effects when asthma is already developed.

P482
Gene polymorphism of epidermal growth factor receptor (EGFR) and airway
hyperresponsiveness (AHR) in young allergic subjects without respiratory
symptoms
Takahiro Yoshikawa1, Hiroshi Kanazawa2. 1Sports Medicine, Osaka City
University Graduate School of Medicine, Osaka, Japan; 2Respiratory Medicine,
Osaka City University Graduate School of Medicine, Osaka, Japan

Background: Airway hyperresponsiveness (AHR) in young asymptomatic adults
with atopy can be one of indicators of future symptomatic asthma. We aimed to
examine genetic association of epidermal growth factor receptor (EGFR) with the
asymptomatic AHR.

Methods: We recruited one-hundred and eighty-nine allergic volunteers (mean age
19.5±1.4 y.o.) without history of respiratory symptoms, measured bronchial re-
sponsiveness to methacholine (0.3 to 10.0 mg/ml) and classified them into subjects
with AHR and those without AHR according to a cutoff level of PC20 (8.0mg/ml).
Then, we genotyped 12 SNPs on EGFR gene, and estimate total imbalance of
haplotypes frequencies within haplotype block between two groups.
Results: Seventy-two (38.1%) in 189 subjects exhibited 20% decrease in FEV1

from the baseline values by inhalation of methacholine 8.0mg/ml or less. Sig-
nificant results were observed in the following haplotype block: rs 4947972 -
rs 12718945 - rs 2072454 (block-1), rs 4947972 - rs 12718945 - rs 2227983
(block-2), or rs 4947972 - rs 12718945 - rs 2293347 (block-3). In each haplotype
block, higher frequency of a haplotype, C-T-C (block-1), C-T-A (block-2) and
C-T-A (block-3), was observed in subjects with AHR than in those without AHR
(odds ratio and the corresponding P value; 3.289 and 0.00087 (block-1), 3.436 and
0.00055 (block-2), and 4.036 and 0.00181 (block-3), respectively). No significant
difference was observed in serological parameters and pulmonary function between
two subject groups.
Conclusion: Our results indicate that the EGFR gene polymorphism might be
associated with presence of asymptomatic AHR in young allergic adults.

75. The new clinical spectrum of lung diseases:
from bronchi to pleura

P483
Different treatment courses with inhaled corticosteroids for eosinophilic
bronchitis
Danyuan Xu, Kefang Lai, Jiaxing Xie, Wei Luo, Nanshan Zhong. State Key
Laboratory of Respiratory Disease, Guangzhou Institute of Respiratory Disease,
Guangzhou, Guangdong, China

Background: Eosinophilic bronchitis (EB) is a common cause of chronic cough.
Inhaled corticosteroids can improve sputum eosinophilia and cough severity.
However, the treatment course with inhaled corticosteroids for EB is unkown.
Objective: To observe the efficacy and recurrence in EB patients with different
treatment courses of inhaled corticosteroids.
Methods: 60 patients diagnosised as EB were randomly divided into three groups
with inhaled budesonide 200 μg twice daily via a turbohaler for 4 weeks, 8 weeks
and 16 weeks respectively. Cough severity was assessed by visual analogue scale
(VAS) and daytime cough symptom score at baseline and during the treatment
period. Airway inflamation was assessed by sputum eosinophil count (Eos%). All
the patients were followed up for 6 months after treatment.
Results: The daytime cough score after treatment decreased in all three group
(p<0.05), which was lower in 16 weeks group and 8 weeks group than 4 weeks
group (p<0.05). The rate that VAS decreased over 80% after treatment were 55%
in 4 weeks group, lower than 8 weeks, 16 weeks group (85%, 95%, p<0.05). The
sputum eosinophil count decreased in all three group after treatment. The rate that
sputum eosinophil count returned to normal level (Eos%<2.5%) in 8 weeks group
(75%), 16 weeks group (95%) were significantly higher than 4 weeks group (50%,
p<0.05). The rate of recurrence was 31.3%, 23.5%, 27.8% in 4, 8, 16 weeks group
respectively. There are no significant difference among three groups.
Conclusion: Our results suggest that eosinophilic brochitis should be treated with
low-dose inhaled budesonide for over 8 weeks. Recurrence appear not to be related
to treatment course.

P484
Impact on objective cough severity by continuous positive airway pressure
(CPAP) in subjects with chronic cough and obstructive sleep apnoea – A
randomized controlled trial
Kevin Chan1, Gavina Cossa2, Leon Laks2, Surinder Birring3, Alvin Ing2.
1Respiratory Medicine, Campbelltown Hospital, University of Western Sydney,
Campbelltown, New South Wales, Australia; 2Thoracic Medicine, Concord
Repatriation General Hospital, University of Sydney, Sydney, New South Wales,
Australia; 3Respiratory Medicine, King’s College Hospital, London, United
Kingdom

Recent studies have suggested chronic cough is prevalent in patients with sleep-
disordered breathing (SDB). We investigated the effect of continuous positive
airway pressure (CPAP) on cough in patients with obstructive sleep apnoea (OSA)
and chronic cough in a randomized controlled trial.
11 consecutive patients with OSA confirmed on polysomnography (respiratory
disturbance index (RDI) >15/hour) and chronic cough > 2months were recruited.
All patients underwent a CPAP titration study. 1 patient did not tolerate CPAP. 10
Patients were randomized to receive sham CPAP (4 cm H2O) or CPAP at pressures
determined by the titration study for 1 month. The primary outcome was objective
24-hour cough count via the Leicester Cough Monitor (LCM).
7 (5 males) patients received sham CPAP and 3 (2 males) received titrated CPAP.
There were no significant differences between groups [mean (SD)] in age [56.3
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(7.1) yrs vs 63.7 (5.1) yrs, p=0.15], body mass index [36.3 (9.3) vs 32.8 (5.2),
p=0.57], RDI [45.9 (30.0) vs 33.4 (17.4), p=0.53] and baseline 24-hour cough
count [307.6 (275.9) vs 208.0 (82), p=0.57]. After 1 month there were no signifi-
cant changes in 24-hour cough count in the sham CPAP group [307.6 (275.9) vs
122.0 (181.1), p=0.07] but there was significant improvement in the titrated CPAP
group [208.0 (82.0) vs 42.3 (53.1), p=0.01].
These preliminary results suggest that CPAP may reduce objective cough severity
in patients with cough associated with OSA and supports our previous study
showing improved cough related quality of life following CPAP therapy. Further
studies are needed to determine the mechanism of cough in OSA.

P485
Outcome of chronic cough referrals seen in general respiratory clinic
Kabali Nandakumar, Kesavaperumal Vijayasaratha. Respiratory Department,
Queens Hospital, Burton-on-Trent, Staffordshire, United Kingdom Respiratory
Medicine, New Cross Hospital, Wolverhampton, United Kingdom

Aim: Chronic cough is a common symptom for which patients seek medical con-
sultation. Identifying the cause and alleviating their symptoms is a real challenge.
In this study we aimed to find the outcome of such patients attending our centre.
Method: This is a retrospective study of patients who were referred with chronic
cough to the respiratory clinic between June 09 till June10. Clinical information
was obtained from electronic records.
Results: A total of 53 patients was identified. Average age was 59 years. 35
(66%) were females. 34 (64%) presented with dry cough. 34 (64%) of patients
were non-smokers. 95% of patients had a cause identified by investigations or by
a trial of therapy. 45 (85%) had a single aetiology whilst 15% had at least two.
12 (22%) patients had asthma, 9 (16%) reflux, 10 (18%) bronchiectasis, 7 (13%)
rhino sinusitis, and 5 (9%) fibrosis. For 5 patients aetiology was unestabilished.
Eight (15%) had their symptom completely cured. 17 (32%) had their symptoms
controlled of which 15 (88%) were discharged. 28 (52%) of patients were still
symptomatic.
Conclusion: The study showed asthma was still the commonest etiology however
this was not as high as seen in other studies. Instead a sizable number of patients
were diagnosed to have bronchiectasis and fibrotic lung disease. This could be due
to different patient population studied as most of the studies previouslyy reported
were done in tertiary centres. Guidelines for diagnostic work up for chronic cough
recommend use of HRCT late in the algorithm but our study suggest early use
would be more rewarding.Using appropriate clinical judgement, early request of
HRCT scans in the diagnostic workup of patients with chronic cough is thus
recommended.

P486
Accuracy of inhaler and nebulizer prescribing in hospitalized patients
Hilmi Lockman, Rahul Shrimanker, Nicholas Withers, Bip Patel. Respiratory
Medicine, Royal Devon and Exeter Hospital, Exeter, Devon, United Kingdom

Introduction: There are a considerable variety of inhaler devices available. It is
important that these are prescribed correctly when a patient is admitted to hospital
as incorrect prescribing may have an adverse effect on patient recovery and length
of stay. We have investigated the accuracy of inhaler prescribing on the respiratory
wards in our hospital.
Methods: All admissions into the respiratory wards (total no of beds =57) between
March to May 2010 were included (total 83). All case notes were retrieved and
only patients on inhalers or nebulizers were included.
Results: 83 patients were admitted of whom 44 (53% of total, age range 20-92,
68% female) were on inhalers or nebulizers prior to admission. COPD (57%) was
the main reason patients were on inhalers/nebulizers.

Table 1. Indications for inhaler/nebuliser prescribing

COPD 24 (54.5%)
Asthma 7 (15.9%)
Asthma/COPD 1 (2.3%)
Cystic fibrosis 5 (11.4%)
Bronchiectasis 3 (6.8%)
Asthma/Bronchiectasis 4 (9.1%)

Detailed accuracy of prescribing on admission during this period is detailed in
Table 2.
Conclusion: Our results show that inhaler prescribing in hospitalized patients is
poor and hospital doctors need to prescribe the correct medication for the patient
as a duty of care during their in-patient stay.

Abstract P486 – Table 2. Inhalers/nebulisers prescribed on drug chart

SABA inh SABA nebs Steroid inh LAMA inh SAMA inh SAMA nebs Combined LABA/Steroid

Home use 30 (68.1%) 14 (31.8%) 6 (13.6%) 17 (38.6%) 1 (2.3%) 2 (4.5%) 27(61%)
Prescribed in hospital 16 (53.3%) 25 (179%) 4 (66.7%) 11 (64.7%) 0 (0%) 16 (800%) 25(92.6%)[4 new prescriptions]
Correct dose prescribed 4 (13.3%) 12 (85.7%) 3 (50%) 10 (58.8%) 0 (0%) 2 (100%) 17(63.0%)
Correct device prescribed 2 (6.7%) NA 0 (0%) 2 (11.8%) 0 (0%) NA 5(18.5%)

P487
Long term efficacy of war related bronchiolitis obliterans treatment
Hamidreza Abtahi1, Soheil Peiman1, Maryamossadat Moeinzad Tehrani2.
1Pulmonary and Critical Care Department, Imamkhomeini Medical Center;
Tehran University of Medical Sciences, Tehran, Islamic Republic of Iran;
2Pulmonary and Critical Care Department, Loghman Hospital, Shahid Behshti
University of Medical Sciences, Tehran, Islamic Republic of Iran

Introduction: There is few data about war related bronchiolitis obliterans (BO)
treatment. We compared FVC and FEV1 changes during BO treatment in compar-
ison to non bronchiolitis obstructive pulmonary disease in a cohort of chemical
victims.
Materials and methods: Seventy two Iranian veterans, with chronic pulmonary
disease were followed from September 2005 to December 2010. All of them had
documented exposure to Sulfur Mustard gas from 1982 to 1988.
The bronchiolitis group (diagnosed based on HRCT and/or biopsy) was treated
with inhaled Seretide (500-1000 μg/day), Azithromycin (500 mg/3 times per
week) and N-acetylcysteine (1200-1800/day). The non bronchiolitis patients were
treated according to GINA and GOLD guidelines.
Results: 16 patients had BO and 56 had non bronchiolitis obstructive pulmonary
disease. The baseline FVC and FEV1 were not different between bronchioli-
tis and non bronchiolitis groups. Mean FVC and FEV1 has decreased signif-
icantly during the 5 years followup despite standard treatments in all patients
(baseline FVC=3.50±0.78 L, Final FVC=3.21±0.75 L; P<0.001) and (baseline
FEV1=2.77±0.80 L, Final FEV1=2.47±0.77 L; P<0.001). The FVC and FEV1
changes in bronchiolitis group were -0.30±0.18L and -0.15+/0.521 L respectively.
It was not significantly different from FVC and FEV1 changes in non bronchiolitis
group (-0.29±0.58L and-0.34±0.62 L respectively).
Discussion: The five year spirometric parametric changes were not different be-
tween bronchiolitis and non bronchiolitis group in mustard gas victims. This
finding suggests the long term efficacy of treatment with inhaled steroid, macrolide
and N-acetylcysteine in war related bronchiolitis obliterans.

P488
Lung function disturbances and BAL IL-6 in adult patients with sickle cell
disease in Bahrain
Adel Salah Bediwy1, Nashwa Noor2, Mohamed A. Hasanein3. 1Chest
Department, Faculty of Medicine, Tanta University, Tanta, Gharbia, Egypt;
2Internal Medicine Department, Faculty of Medicine, Tanta University, Tanta,
Gharbia, Egypt; 3Biochemistry Department, Faculty of Medicine, Tanta
University, Tanta, Gharbia, Egypt

Sickle cell disease (SCD) is a common genetic disorder of hemoglobin in Bahrain
with a lot of pulmonary complications either acute or chronic including its effect
on pulmonary function tests (PFT). IL-6 is an inflammatory cytokine that was
found to be high in serum of SCD patients.
Objective: To study PFT and evaluate BAL IL-6 level in adult Bahraini patients
with SCD and to correlate PFT values with BAL IL-6 and the recurrent occurrence
of acute chest syndrome (ACS).
Methods: Study was done on 120 subjects (2 groups): group 1 (20 healthy con-
trols) and group 2 (100 adult Bahraini SCD patients during steady state). PFT were
done to all subjects. BAL was done to 20 SCD patients and 5 control subjects to
evaluate the BAL IL-6.
Results: PFT was abnormal in 85% of SCD patients with restrictive pattern (60%),
isolated low DLCO (17%), obstructive pattern (5%) and mixed obstructive and
restrictive pattern (3%). BAL IL-6 was higher in SCD patients than in controls.
In SCD patients, BAL IL-6 level had significant negative correlations with both
FEV1, FVC, DLCO, and PaO2, with no significant correlation with TLC. There
were significant positive correlations between BAL IL-6 and both age and number
of ACS. There were significant negative correlations between ACS number and
both FEV1, DLCO, and PaO2 with no significant correlation between ACS number
and both TLC and RV. There were significant negative correlations between age
and both FEV1, TLC and DLCO.
Conclusion: Abnormal PFT in adult Bahraini SCD patients was correlated to
BAL IL-6 and number of ACS indicating that impaired lung functions in this
category of patients is caused by repeated vascular occlusion and increased airway
inflammation.

P489
Capsaicin sensitivity in patients with chronic refractory unexplained cough
Ewa Ternesten Hasséus, Eva Millqvist. Department of Internal
Medicine/Respiratory Medicine and Allergology, Institute of Medicine, The
Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden

Background: When known causes for cough are excluded there still remains
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a group of patients with persistent coughing. They can be described as having
chronic refractory unexplained cough. Sensory hyperreactivity (SHR) is one sug-
gested explanation to cough and other airway symptoms induced by chemicals and
scents. The patients can be identified using a capsaicin inhalation test.
The aim was to analyze capsaicin sensitivity in a group of patients with chronic
refractory unexplained cough. Further we wanted to evaluate a cough specific
questionnaire.
Method: From an earlier cross sectional study in patients with chronic cough, 41
patients without chemical sensitivity (non sensitive group) and 35 patients with
chemical sensitivity (sensitive group) were invited. The participants underwent
a capsaicin inhalation test, and answered the Swedish version of Hull Airway
Questionnaire (HARQ). A cut off limit of ≤ 13 score has been suggested as
normal.
Results: 15 patients in the non sensitive group and 30 in the sensitive group
participated. The reason for not participating was in the non sensitive group:
recovery (n=19), would not (n=7) and in the sensitive group: problems to be away
from work (n=5). Capsaicin induced significantly more cough and other airway
symptoms in the sensitive group compared to the non sensitive group (p < 0.05).
Mean total HARQ score was 18 in both groups.
Conclusions: Chemically induced airway symptoms in chronic refractory unex-
plained cough, seems to be a prognostic factor that can cause prolonged symptoms.
SHR is a possible explanation for this sub-group of cough patients. The HARQ
questionnaire has a good ability to identify patients who for various reasons have
chronic cough.

P490
Contribution of clinical pulmonary infection score in the diagnosis of hospital
acquired pneumonia
Burcu Basarik, Pelin Ozdemir, Mehmet Sezai Tasbakan, Ozen Kacmaz Basoglu,
Alev Gurgun, Feza Bacakoglu. Chest Diseases, Ege University School of
Medicine, Istanbul, Turkey

Introduction and aim: Clinical pulmonary infection score (CPIS) is a scoring
system calculated by symptoms and signs of pneumonia, that is used in the diag-
nosis and management of hospital acquired pneumonia (HAP). In this study, the
contribution of CPIS for diagnosis of HAP was investigated in intensive care unit
(ICU) patients.
Methods: The ICU patients followed-up between February 2008 and September
2010 were assessed retrospectively. Hospital acquired pneumonia was diagnosed
by quantitative endotracheal aspirate (ETA). CPIS was calculated on 3rd and 7th
days of ICU admission. The correlations of CPIS with concurrent ETA cultures
and laboratory markers of infection were assessed.
Results: Out of 240 patients (165 men, mean age 58.2±16.6 yrs) included in the
study, ETA cultures were positive in 61 patients (25.4%) on 3rd day, and in 59
patients (24.6%) on 7th day. CPIS was found higher in patients with ETA culture
positive (5.0±2.3 vs. 3.5±2.1 on 3rd day, p<0.0001; 5.2±2.6 vs. 3.6±2.9 on 7th
day, p<0.0001). Sensitivity and specificity ratios of CPIS with a threshold level of
6.5 in diagnosis of HAP were 26.2% and 92.3% for 3rd day; 30.5% and 91.9% for
7th day, respectively. On 3rd and 7th days, there were positive correlations between
CPIS and C-reactive protein (CRP) levels (p=0.002 and p=0.001, respectively);
and also between CPIS and procalcitonin (PCT) levels (p=0.012 and p<0.0001,
respectively).
Conclusion: Clinical pulmonary infection score can be used instead of infection
markers like CRP and PCT in the diagnosis of hospital acquired pneumonia.

P491
Implementing a community acquired pneumonia care bundle in the acute
hospital setting
Essam Ramhamadany, Sandra Wlson, Philip Eardley, Jasmin Cheema,
Joel Johnson, Kamel Dohkia, May Kay, Ron Grant, Majed Shamat,
Eamon Ramhamadany, Bobby Mann, Zul Mirza. A&E and Respiratory
Department, West Middlesex University Hospital, Isleworth, Middlesex, United
Kingdom

Objective: The aims are to reliably deliver clinically effective and timely treatment
in the management of CAP (community Acquired Pneumonia), to reduce overall
variances in care, and to improve the quality of patient care and outcomes.
Methods: Using Improvement Methodology techniques the project team:
Conducted a base line audit, mapped out current patient journey, arranged educa-
tion sessions for relevant staff members, used a locally customised CAP bundle
pack, and used the PDSA Cycle and the sustainability tools.
A multi professional group, including patient representative, used a bespoke re-
porting tool to record weekly measures of bundle compliance. Non compliance
was disseminated to the team for response and feedback. Project team meetings
were held weekly, this gave the opportunity for all to monitor progress.
Results: A base line audit of 50 patients was compared with 200 patients in the
CAP Care Bundle, over18 months. There was an improvement in providing written
information to patients from 0 to 88%, documenting the CURB-65 CAP severity
score 32% to 94%, oxygen correctly prescribed 78% to 88%, timely administration
of antibiotics within 4 hours of arrival to hospital from 54% to 88%, and antibiotic
following BTS guidelines from 48% to 87%.
Implications: Implementing a Care Bundle Pathway can improve patients care,
but a high degree of perseverance is required to implement changes and sustain

improvements. The success cannot be dependant on only a few champions but
needs to have support from the organisation at all levels.
The project was funded and supported by NW London CLAHRC.

P492
Evaluating the efficiency of complex treatment of influenza A (H1N1) in
hospital conditions
Olga Titova1, Dmitri Larin1, Vladimir Volchkov2. 1Therapeutic Pulmonology,
Institute of Pulmonology of I.P.Pavlov State Medical University, St. Petersburg,
Russian Federation; 2Therapeutic Pulmonology, Hospital No. 32, St. Petersburg,
Russian Federation

Aim: To study the efficiency of oseltamivir depending on the time of its adminis-
tration to patients with typed A (H1N1) and non-typed influenza.
Methods: The prospective evaluation of disease severity, frequency of compli-
cations and mortality in hospital patients with influenza has been executed. 720
patients with suspicion on a virus infection were surveyed. From them at 373
patients the influenza A (H1N1) was typed by RT-PCR test. Shortness of breath
was assessed by MRC scale, severity of patient state was estimated by scale
APACHE II. Patients underwent x-rays, laboratory tests, spirometry and diffusion
capacity of the lungs.
Results: At oseltamivir administration after 48 hours from the disease beginning
efficiency of therapy decreased and frequency of complications increased. The
severe course of influenza on APACHE II scale was accompanied by an increase in
mortality (p<0,05). The disease prognosis worsened with an increase of dyspnea
after normalization of temperature (p<0,019). The negative impact of obesity and
diabetes on the disease course (p<0,004) was revealed.
Conclusion: The administration of oseltamivir later than 48 hours from onset of
illness, severe state of patients on a scale of APACHE II, the increase of dyspnea
after decrease of temperature, obesity and diabetes mellitus are risk factors for
complications and adverse outcome of influenza A (H1N1).

P493
Prediction of complications development and lethal outcome in patients with
community-acquired pneumonia
Victor P. Kolosov1, Ekaterina Yu Kochegarova1, Svetlana V. Naryshkina2.
1Laboratory of Prophylaxis of Nonspecific Lung Diseases, Far Eastern Scientific
Center of Physiology and Pathology of Respiration SB RAMS, Blagoveschensk,
Russian Federation; 2Department of Therapy, Amur State Medical Academy,
Blagoveschensk, Russian Federation

Background: The prediction of community-acquired pneumonia (CAP) compli-
cations development may provide effective prophylaxis and prevent the lethal
outcome.
Aim: The improvement of prophylaxis of CAP complications development and
lethal outcome on the basis of prediction by inflammation markers.
Methods: 70 patients with CAP of different severity were examined. When the
patient got into hospital his blood serum was tested on the level of procalcitonin
(PCT) by immunochromatographic assay. Cytokines IL-2, IL-6 and TNF-α and
also C-reactive protein (CRP) were identified by immune-enzyme assay.
Results: The level of CRP grew alongside with the severity of CAP, the highest
one was 131,5±7,6 mg/l in severe form. CRP was 1,5 times higher in patients with
complicated clinical course, the highest one was 155,3±14,7 mg/l (p<0,01) at the
lethal outcome. The levels of cytokines in patients with developed complications
were 2 times higher than in the patients without complications. A higher level of
PCT was found in patients with complicated CAP (2,36±0,20 ng/ml, p<0,01) in
comparison with noncomplicated one. At the lethal outcome the level of PCT was
significantly higher (3,67±0,33 ng/ml). To predict the complications development
the discriminant equation was derived: D= +3,611 PCT–0,035 CRP+2,281 IL-
2+0,076 IL-6+2,335 TNF-α. If D is more than or equals 15,60, the development
of complications is predicted with the probability of 90,1%.
Conclusions: The level of PCT, IL-2, IL-6, TNF-α, CPR increases proportionally
to severity of CAP. With the help of the proposed equation it is possible to predict
the development of complications from the first day of patient getting into hospital.

P494
Findings in peripheral biopsy muscle in severe pneumonia due to H1N1
influenza
Maria Eugenia Dominguez Flores1, Monica Velazquez1, Rafael
J. Hernandez-Zenteno2, Francisca Fernandez Valverde3, Steven Vargas Cañas3,
Alejandra Ramirez-Venegas2, Jose Luis Tellez Becerra4, Luis E. Payro4,
Omar Baños1, Maria Eugenia Vazquez5, Patricia Ledezma4. 1Department of
Pulmonary Rehabilitation, National Institute of Respiratory Disease, Mexico, DF,
Mexico; 2Influenza Ward, National Institute of Respiratory Disease, Mexico, DF,
Mexico; 3Muscular Dystrophy Clinic, National Institute of Nuerology, Mexico,
DF, Mexico; 4Thoracic Surgery, National Institute of Respiratory Disease,
Mexico, DF, Mexico; 5Pathology, National Institute of Respiratory Disease,
Mexico, DF, Mexico

Rationale: Myalgia and weakness are complications in H1N1 Influenza severe
pneumonia (H1N1 ISP). Myopathy and polyneuropathy has been described only
in Influenza B. Muscle damage in H1N1 ISP, has not been studied yet.
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Objetive: To evaluate physiological, morphological and metabolic characteristics
in muscle biopsies from patients with severe muscular weakness after a H1N1 ISP
Case report: After signed consent form 14 subjects with H1N1 ISP and muscular
weakness were enrolled. Bilateral muscular strength (biceps and Quadriceps mea-
sured by electronic manometer) and electromyography and muscle biopsy (3-5
days after extubation) were performed.
Results:

General and Clinical characteristics

Age, Gender CK >360 UI/L APACHE II MV Muscular strengh, Biopsy
years %p alterations

37 M Yes 10 Yes 38 SMP M/N
25 M Yes 16 Yes 0 SMP M/N
28 F No 11 Yes 0 SMP M/N
51 F Yes 14 Yes 0 MMN M/N
52 F No 14 Yes 0 M/N
39 F Yes 22 Yes 0 M
39 M Yes 9 Yes 56 SMP
40 F No 11 Yes 0 SMP M/N
56 M No 17 Yes 0 SMP M/N
55 M Yes 20 Yes 0 SMP
54 F No 13 Yes 0 SMP M
30 F Yes 15 No 109 SMP M
72 F Yes 19 Yes 0 SMP M
34 M No 11 Yes M

M = male, F = female, CK = creatin kinase, APACHE = Acute Physiology and Chronic Health
Evaluation, MV = mechanical ventilation, %p = percentage predicted average of 4 muscles, EMG
= electromyography, SMP = sensoriomotor polyneuropathy, MMN = multiple mononeuropathy,
M/N = mixed pattern myopathy and neuropathy, M = myopathy (metabolic).

Conclusions: All patients with H1N1 ISP presented metabolic and physiological
muscular alterations compatible with myopathy or myopathy/neuropathy. This
findings explain the severe muscle symptoms and the low recovering even after
discharge. An early physical rehabilitation program must be recommended.

P495
Bacterial profile, antibiotic sensitivity and resistance of lower respiratory
tract infections in upper Egypt
Sherif Mohamed1, Gamal Agmy1, Yaser Gad1, Esam Farghally2,
Hamdy Mohammedin3, Hebba Rashed4. 1Chest Diseases, Faculty of Medicine,
Assiut University, Assiut, Egypt; 2Chest Disease, Faculty of Medicine, El-Minia
University, El-Minia, Egypt; 3Chest Diseases, Faculty of Medicine, Sohag
University, Sohag, Egypt; 4Clinical Pathology, Faculty of Medicine, Assiut
University, Assiut, Egypt

Purpose: To identify causative bacteria,antibiotic sensitivity/resistance of lower
respiratory tract infections (LRTIs) in Upper Egypt.
Methods: A multicentre prospective study was performed. Sampling was done
for all patients including,sputum and/or BAL for Gram stain and culture. Samples
were cultured on 3 media (Nutrient,Chocolate and MaConkey’s agars).Indirect
Fluorescent Antibody was used to detect atypical pathogens.
Results: Predominant isolates in patients with CAP were S.pneumoniae (36%),
C.pneumoniae(18%), M. pneumoniae(12%) and K. pneumoniae (10%). A higher
sensitivity was recorded for moxifloxacin, levofloxacin, macrolides, and cefepime.
A higher rate of resistance was recorded for tetracyclines, cephalosporins, lin-
comycin, and β-lactam-β-lactamase inhibitor. Predominant isolates in patients
with HAP were, MRSA (23%), K.pneumoniae (14%),E.coli(11%), P.aeruginosa
(9%). A higher sensitivity was recorded for vancomycin,amikacin,and respira-
tory quinolones.An absolute resistance was recorded for β-lactam-β-lactamase
inhibitor,high rates were recorded for cephalosporins.Predominant isolates in pa-
tients with AECOPD were H.influnzae (30%), S.pneumoniae (25%), M.catarrhalis
(18%), K.pneumoniae (12%) and C. pneumoniae (5%). A higher sensitivity was
recorded for quinolones,macrolides and cefepime. High resistance was recorded
for amikacin,clindamycin, and cephalosporins.
Conclusion: The most predominant bacteria for CAP in Upper Egypt are
S.pneumoniae and atypical organisms,while that for HAP are MRSA and
Gram negative bacteria. For AECOPD,H.influnzae is the commonest. Respiratory
quinolones,linezolides,and cefepime are the most efficient antibiotics in treatment
of LRTIs in our locality.

P496
Arterial hypoxemia and diminished immune response at admission predict
poor outcome in patients with viral-bacterial pneumonia during flu H1N1
pandemic period
Rustem Zulkarneev1, Shamil Zagidullin1, Marsel Sadritdinov2,
Usman Farhutdinov3, Veronika Leshkova2, Natalia Vlasova1, Venera Mustafina1.
1Internal Diseases (Propedeutics), Bashkortostan State Medical University, Ufa,
Bashkortostan, Russian Federation; 2Anesthesiology and Critical Care,
Bashkortostan State Medical University, Ufa, Bashkortostan, Russian Federation;
3Pulmonology, Clinical Hospital No. 21, Ufa, Bashkortostan, Russian Federation

Severe flu associated respiratory infections remain actual.
Aim: To evaluate the prognostic model of outcome of severe viral-bacterial

community acquired pneumonia (VBCAP) during flu H1N1 pandemia based on
hospital admission data.
Materials: 84 patients (43 survivors and 41 non-survivors) admitted with VBCAP
in hospitals of Bashkortostan region between November and December 2009 were
included in the retrospective study. The endpoint was defined as hospital mortality.
Methods and results: Initially 16 demography, history, functional and laboratory
variables were obtained from hospital admission records. In the univariate ROC
analysis, 5 variables were correlated with poor outcome of VBCAP.

Univariate ROC-analysis results

Cut-off point Sensitivity Specifity Area under ROC-curve (95% CI)

SpO2 <90% 72.7 93.9 0,89 (0,78-0,96)
Breathing rate >20/min 86,4 66.7 0,84 (0,71–0,92)
Serum glucose >5 mmol/l 77,3 63,6 0,69 (0,55–0,81)
Age <40 years 68,2 69,7 0,68 (0,54–0,70)
WBC <6,9×109/l 50,0 84,8 0,68 (0,54–0,80)

Cutoffs were used to transfer continuous variables to dichotomous ones. Multivari-
ate stepwise logistic regression analysis identified SpO2% and white blood cell
count as independent predictive factors at p<0.05.
Logistic regression equation:
logit P = 3,49×“SpO2<90%”+ 2,24×“WBC<6,9×109/l” – 1,76, where P- poor
outcome probability. Correct classification rate was 82,8%.
Conclusion: Acute respiratory failure and diminished immune response are the
most powerful independent prognostic factors of poor outcome of viral-bacterial
pneumonia during flu H1N1 pandemia.

P497
Comparison of telomerase activity in malignant and benign pleural effusions
Rasoul Bahari. Pulmonary Medicine, IUMS, Tehran, Islamic Republic of Iran

Background: Despite advances in diagnosis and treatment of lung cancer, patients
survival has just improved in those with early stages. Telomerase is a tumor marker
that has been focused recently as a novel tool for early diagnosis of lung cancer.
Objective: To compare telomerase activity in malignant and benign pleural effu-
sions in Rasoul-e-Akram Hospital of Tehran.
Methods & materials: Telomerase activity in 28 consecutive pleural effusions (19
malignant and 9 benign; histopathologic diagnosis) assessed with telomeric repeat
amplification protocol (TRAP) between Apr. 2006 and Sep. 2007. Data analysis
was performed by chi-squared test and t-test; results expressed as frequency,
percent, and mean ± SD.
Result: 20 cases (71.4%) from the total of 28 pleural effusions were positive for
telomerase activity. Telomerase activity was positive in all 19 malignant effusions,
while only one effusions from benign conditions (TB) had telomerase activity
(P<0.0001). Sensitivity, specificity and diagnostic accuracy of telomerase activity
for detecting malignant pleural effusions were 100%, 88.9% and 96.4% respec-
tively. Mean telomerase relative activity in malignant and benign effusions was
not significantly different (24.3±5.2% vs. 15.05%; P>0.05).
Conclusion: Telomerase activity is a highly sensitive and specific diagnostic
biomarker for malignancy and may be used as an adjunct to other diagnostic tools
such as cytological findings for malignant pleural effusions.

P498
Evaluation of the utility of using pleural fluid cholesterol as a new criterion
for the differential diagnosis between transudates and exudates
Kostas Kosmidis, Stefanos Patiakas. General Hospital of Kastoria,
Microbiological Laboratory and Respiratory Department of General Hospital of
Kastoriat, Kastoria, Greece

Objective: To study two alternative criteria to differentiate between exudates and
transudates:a) pleural fluid cholesterol and b)the ratio of pleural fluid cholesterol
to serum cholesterol in order to compare their diagnostic value with the widely
accepted and used Light’s criteria.
Method: 97 patients with pleural effusion were tested. According to Light’s cri-
teria there were 29 transudative and 68 exudative pleural effusions. Pleural fluid
and serum levels of lactate dehydrogenase, protein and cholesterol were measured
using colorimetric methods and a biochemical analyzer.
Results: Using as a cut-off value for the pleural fluid cholesterol the value of
65mg% (the upper limit to identify a pleural effusion as a transudate) this criterion
yielded a sensitivity of 87% and a specificity of 79%. Using the alternative criterion
of pleural fluid cholesterol to serum cholesterol ratio (and a cut-off level of 0,4 as
the upper limit to identify a transudate) the sensitivity was 87% and the specificity
was even greater at 81%.
Conclusions: This study showed that using pleural fluid cholesterol and pleural
fluid cholesterol/serum cholesterol ratio may be useful for the differential diagnosis
between transudates and exudates, and can provide assistance especially where
other criteria are marginal or ambiguous.
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P499
A clinical study on broncholithiasis
Hong Lyeol Lee, Hae Sung Nam, Jae Hwa Cho, Jeong Seon Ryu. Department of
Internal Medicine, Inha University Hospital, Incheon, Korea

Broncholithiasis is defined as the presence of a calcified fragment of tissue within
a bronchus. It almost invariably represents the end-stage of healing of granulo-
matous diseases such as histoplasmosis or tuberculosis. Broncholiths are found
with almost equal frequency in men and women, mostly in the fifth or sixth
decade. Common symptoms are chronic cough, hemoptysis and sputum. Lithopt-
ysis, which is pathognomic, is rare. The chest radiograph mostly shows calcified
masses around the bronchi. In most cases, because of no significant symptoms or
complications, observation may be the best course but bronchoscopic removal or
surgical interventions are indicated in some instances.
From June 1996 to December 2010, 24 patients with broncholithiasis had un-
dergone the analysis for clinical manifestation, bronchoscopic finding, treatment
modality and follow-up status.
Broncholithiasis was developed in association with tuberculosis in 45.8% and
locations corresponded in 54.5%. Lithoptysis occurred in 20.8%. Obstructive
pneumonitis was the most common radiographic finding, and calcification was
found in 50.0%. Various positive findings, noted in all patients undergoing flexible
bronchoscopy, included visible broncholith, granulation tissue or blood clots. In
follow-up patients, while all patients with conservative care only continued to have
symptoms, an excellent result was evident in 8 of 11 patients in whom broncholith
was removed after treatment or spontaneously.
A clinical awareness of the manifestations of broncholithiasis will result in early
diagnosis and treatment. If the broncholith can be removed, as indicated, before ir-
reversible distal bronchial and parenchymal damages occur, the long-term outlook
for symptomatic relief is excellent.

P500
Cough among hypertensive patients treated with angiotensin convertase
inhibitors. Reduction of its frequency by substitution of angiotensin
convertase inhibitor with angiotensin receptor blocker. Results of
non-interventional, observational postmarketing study
Tadeusz Lietz1, Michal Wronka2, Jerzy Kozielski3. 1Medical Department, Bayer
Schering Pharmaceuticals, Warsaw, Poland; 2Marketing Department, Bayer
Schering Pharmaceuticals, Warsaw, Poland; 3Clinics of Lung Disease and
Tuberculosis, Silesian Medical University, Zabrze, Poland

Background: A dry, nonproductive cough is a common phenomenon during
angiotensin convertase inhibitor (ACE-I) therapy and may result in treatment
discontinuation. Patient compliance during antihypertensive therapy is of crucial
importance since treatment discontinuation increases risk of cardiovascular events.
Aims and objectives: The aim of this study was to assess tolerability and safety
of angiotensin receptor blocker, telmisartan, in hypertensive patients who did not
tolerate their previous ACE-I treatment due to cough.
Methods: This was a multi-center, non-controlled, observational study.
Results: A total of 2498 patients were enrolled. At initial visit majority of study
subjects reported cough which was ascribed by a physician to previous ACE-I use.
Cough intensity was significantly correlated with ACE-I dose.
Substitution of ACE-I with telmisartan resulted in marked reduction of the fre-
quency of cough after approx. 3 months of observation. Mean cough frequency at
the initial and at the follow-up visit was 74,2% and 2,92%, respectively (p<0,001).
The efficacy of telmisartan in cough elimination was slightly but significantly lower
in patients with asthma, bronchitis and with gastric reflux. Gender and smoking
(neither present or in history) did not influence the effect of study drug on cough
intensity.
Conclusions: In this non-interventional study, telmisartan proved to be generally
well tolerated and highly effective in alleviation of dry cough resulting from
previous ACE-I therapy.

76. Innate and exogenous factors in childhood
respiratory infection

P501
Bacterial colonisation/infection and airway inflammation in preschool
children with recurrent wheeze
Kim D.G. van de Kant1, Ester M.M. Klaassen1, Koen van Aerde1,
Cathrien Bruggeman2, Foekje Stelma2, Ellen Stobberingh2, Ger T. Rijkers3,4 ,
Jean W.M. Muris5, Quirijn Jobsis1, Onno C.P. van Schayck5,
Edward Dompeling1. 1Paediatric Pulmonology, School for Public Health and
Primary Care (CAPHRI), Maastricht University Medical Centre, Maastricht,
Netherlands; 2Medical Microbiology, School for Public Health and Primary Care
(CAPHRI), Maastricht University Medical Centre, Maastricht, Netherlands;
3Surgery, University Medical Centre Utrecht, Utrecht, Netherlands; 4Medical
Microbiology and Immunology, Sint Antonius Hospital, Nieuwegein, Netherlands;

5General Practice, School for Public Health and Primary Care (CAPHRI),
Maastricht University Medical Centre, Maastricht, Netherlands

Background: Wheeze is a common symptom in preschool children. The role of
bacteria in preschool wheeze and their possible association with airway inflamma-
tion is largely unknown.
Aims:
– To study whether preschool children with recurrent wheeze differ in bacte-

rial infection/colonisation in the upper respiratory tract compared with healthy
controls.

– To study whether recurrent wheezers with bacterial infection/colonisation differ
in pro-inflammatory markers in exhaled breath condensate (EBC) compared
with infected/colonised children without recurrent wheeze.

Methods: We recruited 252 children (aged 2-4 years) with (n=202) and without
(n=50) recurrent wheeze. Nasal and throat swabs were analysed for the presence
of Streptococcus (S.) pneumoniae and Haemophilus (H.) influenzae. Serology for
Chlamydia (C.) and Mycoplasma (M.) pneumoniae was assessed. EBC was col-
lected using a closed-glass condenser. Inflammatory markers ((Interleukin (IL)-4,
IL-8, IL-13) in EBC were measured using multiplex immunoassay.
Results: Only positive serology for M. pneumonia was slightly higher in children
with recurrent wheeze compared with healthy controls (11% vs. 2%, p=0.09).
Wheezing children colonised with H. influenzae (N=61) had higher levels of all
interleukins compared with colonised children without recurrent wheeze (N=15)
(p<0.05).
Conclusion: We found no convincing evidence for an association between bacterial
colonisation/infection and preschool recurrent wheeze. Airway colonisation with
H. influenzae leads to elevated pro-inflammatory markers in recurrent wheezers,
indicating augmented airway inflammation in these children.

P502
Small airway function in prematurely born infants following viral infection
Simon Drysdale1, Mireia Alcazar1, Therese Wilson1, Melvyn Smith2,
Mark Zuckerman2, Simon Broughton1, Gerrard F. Rafferty1,
Sebastian Johnston3, Anne Greenough1. 1Division of Asthma, Allergy and Lung
Biology, King’s College London, London, United Kingdom; 2South London
Specialist Virology Centre & Health Protection Agency London Regional
Laboratory, King’s College Hospital, London, United Kingdom; 3Department of
Respiratory Medicine, Imperial College London, London, United Kingdom

Aim: Respiratory syncytial virus (RSV) lower respiratory tract infections (LR-
TIs) in prematurely born infants have been associated with abnormalities of lung
function at follow up, there is some preliminary evidence to suggest other viral
infections may have a similar adverse effect. The aim of this study was to deter-
mine whether lung clearance index (LCI), an assessment of small airway function,
differed between infants who had had an RSV LRTI, another viral LRTI or no
LRTI.
Methods: 78 infants born at less than 36 weeks of gestational age were prospec-
tively followed. A nasopharyngeal aspirate (NPA) was obtained every time the
infants had a LRTI regardless of whether this was in hospital or in the commu-
nity. NPAs were tested for RSV A and B, Rhinovirus, human Metapneumovirus,
Parainfluenza 1-3, Influenza A and B and Adenovirus. LCI was measured by the
multiple breath wash-out technique at one year corrected age. Recruitment of at
least 12 infants into each group allowed us to detect a difference in the LCI results
of 0.7 between the groups (80% power, 5% level).
Results: Seventy two infants had acceptable measurements: 13 infants developed
RSV LRTIs (RSV group), 17 infants other viral LRTIs (other viral group) and 34
infants no LRTI (no LRTI group). There were no significant differences in the LCI
results of the three groups (RSV group mean [SD] 7.24 [0.44]; other viral group
7.0 [0.64]; no LRTI group 7.25 [0.63] (p=0.69).
Conclusion: These results suggest viral infections are not associated with in-
creased small airway abnormalities at follow up during infancy of prematurely
born infants.

P503
IL-877 isoform in lungs of preterm infants and its processing by neutrophil
serine proteases
Mallinath Chakraborty1, Eamon McGreal1, Philip Davies1, Wendy Powell1,
Svetlana Akalovich2, Nikolai Voitenok3, Sailesh Kotecha1. 1Department of Child
Health, Cardiff University, Cardiff, United Kingdom; 2Laboratory of Cellular and
Molecular Immunology, Research Centre for Haematology and Transfusiology,
Minsk, Belarus; 3Fund for Molecular Hematology and Immunology, Fund for
Molecular Hematology and Immunology, Moscow, Russian Federation

Introduction: Persistent neutrophilic (PMN) lung inflammation is strongly im-
plicated in the development of Chronic Lung Disease (CLD) of Prematurity. The
72 amino acid (a.a.) chemokine, IL-872, is a key molecule involved in attracting
PMNs to sites of inflammation. The longer 77 a.a. isoform (IL-877) is less potent
than IL-872 in vitro. We studied expression of IL-877 in the preterm ventilated lung
and its processing by neutrophil serine proteases.
Methods: IL-877 was measured by ELISA in bronchoalveolar lavage fluid (BALF)
from ventilated preterm infants born at ≤32 weeks gestational age and after
conversion by purified PMN serine proteases. Results were compared between the
CLD (persistent inflammation) and non-CLD groups (resolved).
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Results: The majority of IL-8 consisted of the shorter isoforms in the preterm
lung (96.3% non-CLD vs 97.1% CLD, p=ns). IL-877 expression correlated well
with total IL-8 (p<0.0001) but not with gestation (p=ns).Stimulated adult airway-
cells and neonatal PMNs and monocytes expressed IL-877 as the major isoform,
suggesting possible expression in the lung. Preterm BALF significantly converted
rhIL-877 to shorter isoforms at 18 hours (p<0.05), which was inhibited by α-1
antitrypsin (AAT). Purified neutrophil serine proteases converted IL-877 to shorter
isoforms dose-dependently and over time.
Conclusions: Majority of IL-8 in the ventilated preterm lung are the potent shorter
isoforms. Although potentially expressed in the lung, IL-877 is probably converted
to the shorter isoforms by neutrophil serine proteases. Inhibition of conversion by
AAT suggests a potential therapeutic role for it in modulating inflammation in the
preterm lung.

P504
Expression and functional activity of IL-6, sIL-6R & sgp130 in the preterm
infant lung
Mallinath Chakraborty1, Eamon McGreal1, Philip Davies1, Simon Jones2,
Sailesh Kotecha1. 1Department of Child Health, Cardiff University, Cardiff,
United Kingdom; 2Department of Medical Biochemistry and Immunology, Cardiff
University, Cardiff, United Kingdom

Introduction: Persistent neutrophil-dominated lung inflammation is strongly im-
plicated in the development of Chronic Lung Disease of Prematurity (CLD). The
complex of interleukin-6 (IL-6) and its soluble receptor, sIL-6R, can activate
trans-signalling in cells lacking the cell-surface receptor IL-6R; a soluble form
of the signal-transducer gp130 can inhibit trans-signalling by specifically binding
to the sIL-6R/IL-6 complex. As anti-inflammatory effects of IL-6 trans-signalling
can shape resolution of inflammatory responses, we studied the expression, inter-
relationships and functional activity of IL-6, sIL-6R and sgp130 in the preterm
lung.
Methods: Cytokines were measured by ELISA in bronchoalveolar lavage fluid
(BALF) from ventilated preterm infants born at ≤32 weeks gestational age. Func-
tional activity was determined in a sensitive, IL-6 specific bioassay using mouse
B9 cells. Results were compared between the CLD group (persistent inflammation)
and non-CLD group (resolved).
Results: Inflammatory cells and chemokines, CXCL8 and CCL2, were higher in
the CLD group (p<0.05). IL-6 and sIL-6R were comparable between the two
groups; however, peak sgp130 was higher in the CLD group (CLD 65.3 ng/ml vs
non CLD 20.8 ng/ml p=0.01), as was the anti trans-signalling ratio of sgp130/sIL-
6R (p=0.02). Functional activity of IL-6 in the bioassay was similar between the
two groups. Trans-signalling activity was not noted in any of the samples in the
bioassay.
Conclusions: Increased sgp130 in the lungs of preterm infants may be responsible
for impaired trans-signalling by the sIL-6R/IL-6 complex. Better understanding of
this pathway may lead to therapies to resolve lung inflammation in preterm infants.

P505
Cytokine response in pediatric patients with pandemic H1N1 influenza virus
infection and pneumonia: Comparison with pediatric pneumonia without
H1N1 infection
Myung Chul Hyun, Dong Won Lee, Yeo Hyang Kim. Pediatrics, Kyungpook
National University School of Medicine, Daegu, Republic of Korea Pediatrics,
Inje University College of Medicine, Pusan, Republic of Korea Pediatrics,
Keimyung University School of Medicine, Daegu, Republic of Korea

Objectives: We investigated serum cytokine levels in pediatric patients with pan-
demic H1N1 virus infection-pneumonia and in pediatric patients with pneumonia
but without H1N1 infection, and examined correlations between cytokine levels
and clinical/laboratory findings.
Methods: Fifty-seven cases of infection by H1N1 virus were confirmed by RT-
PCR and enrolled. Of these 57 cases, 26 had a severe H1N1 infection (group 1),
and 31 had a mild H1N1 infection (group 2). Sera from 18 cases with pneumonia
without H1N1 infection (group 3) were used as controls. The serum levels of 10
cytokines were determined by multiplex assay.
Results: The serum levels of IFN-a, IL-6, and IP-10 were significantly higher in
H1N1 infected cases than in group 3, and levels of IL-6 and IP-10 were signif-
icantly higher in group 1 than in group 2. The level of IL-10 was significantly
higher in groups 1 and 3 than in group 2. However, levels of IFN-a, TNF-a, and
IL-17 were not significantly different between the three groups. IL-1β, IL-4, and
MIP-1a were not detectable in most patients. IP-10 and IL-6 levels were found to
show negative correlations with lymphocyte count and oxygen saturation.
Conclusions: We found higher levels of cytokines (IFN-a, IL-6, IP-10) of innate
immunity than those of acquired immunity in pediatric H1N1 infection. Of the
cytokines found to be increased in cases with a H1N1 infection, IP-10 and IL-6
were found to be correlated with disease severity (lymphopenia and hypoxia).
IP-10 and IL-6 may be important markers in pediatric H1N1 infection.

P506
Respiratory symptoms correlate with pulmonary inflammation at a time of
presumed stability in children with non-ambulant neurodisability
Ruth Trinick1,2 , Anthony M. Dalzell3, Paul S. McNamara1,2. 1Department of

Women’s and Children’s Health, University of Liverpool, Liverpool, United
Kingdom; 2Department of Respiratory Medicine, Alder Hey Children’s NHS
Foundation Trust, Liverpool, United Kingdom; 3Department of Gastroenterology,
Alder Hey Children’s NHS Foundation Trust, Liverpool, United Kingdom

Background: Children with non-ambulant neurodisability (ND) often have chronic
respiratory symptoms which impact on quality of life and can result in multiple
hospital admissions. Respiratory complications are a leading cause of death in this
group.
Aims: Assess respiratory symptoms and broncho-alveolar lavage (BAL) inflam-
matory markers at a time of presumed stability.
Methods: Children with ND and healthy controls were recruited during elective
surgical admission. A respiratory symptom score (LRSQ) was completed. BAL
was taken at anaesthetic induction. Neutrophil count was recorded (% total cells).
IL8 and TGFβ-1 were measured by ELISA. Data are expressed as median [IQR].
Results: 16 children with ND had higher LRSQ scores than 10 controls (21 [5-46]
vs. 5 [0-7], p< 0.02). Children with ND had greater BAL neutrophilia (52%
[31-71] vs. 4% [3-12], p<0.01) and higher IL8 (516 [0-2465] vs. 0 [0-232] pg/ml,
p<0.05). Median TGFβ-1 did not differ (0 vs.0) but the range was markedly
different (0-271 vs. 0-73 pg/ml). LRSQ score correlated with BAL neutrophilia (r
+0.54, p<0.01), IL8 (r +0.409, p<0.01 and TGFβ-1 (r +0.43, p<0.01). No ND
patients had seen a respiratory specialist, 8/16 had undergone video-fluoroscopy
(7/8 +ve) and 2/16 took antibiotic prophylaxis.
Conclusions: Children with ND have a high burden of respiratory symptoms which
correlate with chronic airway neutrophilia and raised inflammatory cytokines at
times of presumed stability. A screening tool to identify those children who would
benefit from a specialist respiratory review would be useful. Further research into
the potential benefits of prophylactic therapy in this group is needed.

P507
Subclinical vitamin D deficiency and acute respiratory tract infections in
children: A systematic review
Anjay M.A. Pillai1 , Vijay Palanivel2. 1Paediatric Respiratory Medicine, Great
Ormond Street Hospital for Children, London, United Kingdom; 2Paediatric
Neurodisability, Chelsea & Westminster Hospital, London, United Kingdom

Rickets has historically been considered as a risk factor for development of pneu-
monia, primarily due to mechanical factors such as rib cage abnormalities and
hypotonia. However, the association between vitamin D levels and acute respiratory
tract infections (RTI) in children without rickets has not been thoroughly explored
so far.
Aims: We aim to systematically review the available literature regarding:
• Association of low Vitamin D levels with RTI in children without clinical rickets
• Role of Vitamin D supplementation in prevention and treatment of RTI.
Methods: Structured systematic literature search
Results: Seven papers on association of low Vitamin D levels and RTI were
obtained. See Table 1.

Two papers, both double blinded randomised controlled trials (RCT), were identi-
fied on Vitamin D supplementation in RTI. See Table 2.
Conclusions: Our literature review has revealed that subclinical vitamin D levels
are strongly associated with risk of acquiring RTI as well as increased RTI-

70s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



SUNDAY, SEPTEMBER 25TH 2011

related morbidity. There is some evidence from interventional studies regarding
the potential role of vitamin D in prevention and treatment of RTI.

P508
Risk factors for wheezing and allergy in preschool children (PSC) after
admission for acute bronchiolitis
Ana Saianda1, Sandra Lobo2, Sara Aguilar1, Raquel Gouveia1, Ana Silva1,
Tiago Silva3, Filipa Negreiro3, Teresa Bandeira1. 1Lung Function, Sleep and
Ventilation Unit, Clínica Universitária de Pediatria, University Hospital de Santa
Maria, Lisbon, Portugal; 2Paediatric Service, Hospital Distrital de Cascais,
Cascais, Portugal; 3Eurotrials – Scientific Consultants, Eurotrials, Lisboa,
Portugal

Introduction: Acute bronchiolitis (AB) is associated to later development of
wheezing (W) and allergic sensitisation, but risk factors remain controversial. This
study aimed to test the hypothesis that clinical background and features of the
acute episode influences outcomes.
Methods: A cross-sectional study was performed in 71 out of 340 infants< 2 year-
old admitted for AB (Oct/02-Apr/04) in a terciary teaching hospital. We conducted
structured interviews, spirometry and skin-prick tests (SPT) to common inhalant
allergens to 4-6 year-old and looked for demographic and clinical risk factors
(male gender, born season, prematurity, exposure to smoke, nursery,older siblings,
pets, family history of allergy, no breast feeding) and for the acute episode [RSV,
age <6 weeks, severity] (length of hospital stay ≥6 days and time on oxygen ≥4
days)] and use of steroids. Main outcomes were any episode of W and persistent
wheezing (PW).
Results: W occurred in 50 (70%) of children, but only 19 (39%) referred PW.
We found no differences between groups, except for steroid treatment at acute
episode [W 6 (12%)/not W 8 (38%)] that was associated with a 4,5 risk reduction
of wheezing (adjusted OR [IC] 0,22 [0,065–0,76]),but not for PW. PW was asso-
ciated with positive SPT [PW 7 (39%); no PW 3 (10%)], adjusted OR [IC] 3,7
[1,4–10,2].
Conclusion: This study shows a high prevalence of wheezing in PSC after AB
in infancy associated with atopy. The use of steroids seemed protective.We found
no influence from family history of allergy, RSV infection or severity at the acute
episode. These data suggests caution on using established risk factors for prognosis
after an episode of BA.

P509
Effect of salbutamol on the growth, virulence and biofilm formation of
pseudomonas aeruginosa
Priti Kenia, Primrose Freestone, Christopher O’Callaghan. Department of
Infection, Inflammation and Immunity, University of Leicester, Leicester, United
Kingdom

Background: Beta-2-agonists, like salbutamol are commonly used in patients with
lung disease such as cystic fibrosis where chronic infection is common. Recently
salbutamol was shown to have an effect on host defence in a murine model,
impairing clearance of Haemophilus influenzae from the respiratory tract [1]. To
determine if salbutamol affected bacterial virulence, we investigated the effect
salbutamol had on the growth and virulence of Pseudomonas aeruginosa(PA).
Aim: To determine if salbutamol affects the growth, virulence and biofilm produc-
tion of PA.
Methods: Clinical isolates of PA were used for experiments with and without
addition of salbutamol at a range of concentrations between 0.375-100 micro-
gram/millilitre [2]. Viable colony counts and growth curve were performed to
determine bacterial growth. Biofilm formation was studied using attachment crys-
tal violet assay, light and advanced microscopy and electron microscopy using 1
cm2 endotracheal tube pieces.
Results: There was no difference in the growth of PA in the presence of salbu-
tamol. However, even at low concentrations of salbutamol (1 mcg/ml) there was
a significant increase in bacterial clumping on light microscopy and increased
biofilm formation on endotracheal tube sections on electron microscopy.
Conclusions: Salbutamol appears to increase biofilm formation of Pseudomonas
aeruginosa. This data does not imply that the use of beta-2-agonist be discouraged,
but suggests that a potential role in the virulence of PA must be investigated.

References:
[1] Maris et al. Respiratory Research 2006, 7:57
[2] Atabai et al. Intensive Care Medicine 2002, 28:705–11

P510
RANTES gene promoter polymorphisms -28C/G and -403G/A in children
hospitalized with community acquired pneumonia
Katerina Haidopoulou1, Theonymfi Doudouliaki1, Styliani Pappa2,
Afroditi Sakellaropoulou2, Pavlos Tsakiridis2, Maria Emporiadou2,
Maria Xatzistylianou2. 14th Department of Paediatrics, School of Medicine,
Aristotle University of Thessaloniki, Thessaloniki, Greece; 22nd Department of
Paediatrics, School of Medicine, Aristotle University of Thessaloniki,
Thessaloniki, Greece

The course of community acquired pneumonia in children varies between patients
and it is common belief that the innate immune system of the host plays an impor-
tant role to the outcome of the infection. The chemokine RANTES is an important
chemoattractant which attracts monocytes, T cells, NK cells and eosinophils into
sites of inflammation.
Aim of the study was to investigate the frequency of -28C/G and -403G/A RANTES
polymorphisms in children hospitalized with community-acquired pneumonia.
The study involved two groups of children. The first (group A) consisted of 60
children hospitalised with pneumonia, 37 boys, aged 5±0,44 years and the second
(group B) consisted of 135 healthy children, 60 boys, aged 9,6±0,2 years with no
history of respiratory infections.
The genotypes of all subjects were determined with PCR-RFLP assay.

Frequency of genotypes and alleles of RANTES –28 C/G and –403 G/A promoter polymorphisms

Genotypes Group A Group B Alleles Group A Group B

R_28 C/G C/C (%) 44 (74,58) 130 (97,01) C 97 (0,82) 263 (0,98)
C/G (%) 6 (10,17) 1 (0,75) G 21 (0,18) 5 (0,02)
G/G(%) 9 (15,25) 3 (2,24) Total 118 (1) 268 (1)

Total (%) 59 (100) 134 (100)
p=0,0000 p=0,0000

R_403 G/A G/G (%) 38 (63,33) 97 (71,85) G 96 (0,80) 231 (0,86)
G/A (%) 2 (3,33) 1 (0,74) A 24 (0,20) 39 (0,14)
A/A (%) 20 (33,33) 37 (27,41) Total 120 (1) 270 (1)
Total (%) 60 (100) 135 (100)

p=0,17596 p=0,17977

According to the results, only the -28C/G RANTES promoter polymorphism is
associated with community-acquired pneumonia in children. No association was
found for the -403G/A polymorphism.

P511
Diagnosis of primary ciliary dyskinesia in a Dutch cohort of 63 pediatric
patients: An overview
Femke Nauta1, Gerard Pals2, Hans Daniels3, Ad Nagelkerke1, Eric Haarman1.
1Pediatric Pulmonology, VU University Medical Center, Amsterdam, Netherlands;
2Clinical Genetics, VU University Medical Center, Amsterdam, Netherlands;
3Pulmonology, VU University Medical Center, Amsterdam, Netherlands

The diagnosis of primary ciliary dyskinesia (PCD) is difficult, as a single gold
standard is lacking. The diagnosis is usually based on a combination of clinical
symptoms, abnormal movement of cilia on microscopic evaluation of respiratory
epithelial biopsies (LM) and/or epithelial cell cultures (CLM), or identification of
an ultra structural defect in the cilia by electron microscopy (EM). In order to
get more insights into the diagnostic value of each of these tests, we performed a
retrospective analysis in a cohort of 63 pediatric PCD patients treated within our
center. Patient characteristics were as follows: mean age at diagnosis 3.8 years
(range 0-18 years), males 44%, females 56% and situs inversus 39.7%.
PCD was diagnosed based on a combination of clinical symptoms and LM in 7,9%,
EM 4,8%, CLM 1,6%, LM and CLM 36.5%, LM and EM 20.6%, or LM, EM and
CLM in 28,6% of the patients respectively. Abnormal beat frequency, amplitude
and coordination observed in epithelial cell cultures from PCD patients, correlated
with dyskinetic movement observed in the original biopsies (p< 0.01). However,
secondary dyskinesia is often encountered in nasal biopsies, as is illustrated by the
fact that in 67 out of 136 biopsies with dyskinetic cilia obtained during the last 2
years, cell culture results were normal. In 28,6% of the PCD patients, EM findings
were normal. In summary, the diagnosis of PCD cannot rely on a single technique,
as both false negative and false positive results frequently occur. Epithelial cell
cultures should be an integral part of the diagnostic work-up. Future studies into
the genetic background may further improve diagnostic accuracy.

P512
What is the gold standard in the diagnosis of primary ciliary dyskinesia
syndrome?
Maria Teresa Romero Rubio1, Miguel Armengot Carceller2, Carmen Carda
Batalla3, Amparo Escribano Montaner4, Javier Milara Paya5. 1Paediatric
Pneumology. Department of Pediatrics, Hospital de Denia, Denia, Alicante,
Spain;2Department of Otolaryngology, Hospital General Universitario, Valencia,
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Spain; 3Department of Pathology, Hospital Clinico Universitario, Valencia,
Spain; 4Paediatric Pneumology. Department of Pediatrics, Hospital Clinico
Universitario. Universidad de Valencia, Valencia, Spain; 5Fundation of
Investigation, University General Hospital, Valencia, Spain

Introduction: The diagnosis of primary ciliary dyskinesia (PCD) is based on
the study of ciliary motility (frequency and beat pattern) using high resolution
digital video and high speed, combined with ciliary ultrastructure by electron
microscopy (EM.) However, this can provide false positives and negatives, so the
final diagnosis is defined by the ciliary function.
Objectives: 1. To study the real prevalence of PCD after the introduction of the
technique of ciliary motility in our center (2007). 2. To set the number of cases
previously classified PCD who have a normal ciliary motility.
Material and methods: Study of frequency and ciliary beat pattern: a) in pa-
tients who had been diagnosed from PCD until 2007 by screening of mucociliary
clearance with 99mTc-labeled albumin and abnormal ciliary ultrastructure. b) in
patients with clinical suspicion of PCD, from February 2007 to December 2010.
Results: a) Prior to the introduction of the technique the diagnosis of PCD was
made in 17 cases. With the study of movility, we obtain a normal frequency/beating
pattern in 8 of them (47%), dyskinetic in 6 cases (35%), not being possible to
do in 3 of them. Therefore, the diagnosis of PCD is reduced 42.8%. 37.5% of
confirmed cases associated with situs inversus (S. Kartagener). b) Since 2007 we
have studied 79 patients with clinical suspicion of PCD obtaining a dyskinetic
pattern in 4 cases (5%), of which only 1 (25%) had anormal ciliary ultrastructure.
Conclusions: The diagnosis of PCD based on the study of ciliary ultrastructure
has a large percentage of false positives, so the study of ciliary motility should be
considered the gold standard for diagnosis.

P513
Is spirometry less accurate than chest computed tomography in primary
ciliary dyskinesia with pulmonary deterioration?
Marco Maglione1, Andrew Bush2, Silvia Montella1, Carmine Mollica3,
Angelo Manna1, Antonietta Esposito1, Virginia Mirra1, Francesca Santamaria1.
1Department of Pediatrics, Federico II University, Naples, Italy; 2Department of
Pediatric Respiratory Medicine, Royal Brompton Hospital, London, United
Kingdom; 3Biostructure and Bioimaging Institute, National Research Council,
Naples, Italy

Background: Aggressive treatment of primary ciliary dyskinesia (PCD) often sta-
bilizes spirometry over time. We hypothesized that spirometry may overestimate
the degree of stability.
Methods: Twenty PCD patients (median age, 11.6 yrs; range, 6.5-27.5 yrs) un-
derwent spirometry and HRCT at median 2.3 yrs interval. The first evaluation
was made in stable state and the second because of deterioration unresponsive to
standard therapy. CT scans were scored blind by two experienced raters.
Results: At the second evaluation, spirometry did not change while CT scores
significantly worsened (p<0.01).

Spirometry and HRCT results and change between the two evaluations

1st evaluation 2nd evaluation Change between the P
1st and the 2nd evaluation

Spirometry (Z score)
FVC –0.125 –0.420 –0.380 0.64
FEV1 –1.005 –1.380 0 0.87
FEV1/FVC –1.570 –1.44 –0.065 0.97
FEF25–75 –2.150 –2.090 0 0.51

HRCT scores (%)
Bronchiectasis 8.3 17 9.5 0.001
Mucus plugging 5.6 25 16.6 0.004
Peribronchial thickening 9.3 15 2.7 <0.001
Parenchyma 5.6 7.4 1.8 0.003
Mosaic perfusion pattern 0 10 0 0.009

Total 7.7 17.4 7.2 0.001

Data presented as median values.

Age was significantly related to CT total score (r=0.5; p=0.02). At both evaluations
CT total score was related with FEV1 Z score (r= –0.5; p=0.015 and r= –0.7; p=
0.001, respectively) and FVC Z score (r= –0.6; p= 0.006 and r= -0.7; p=0.001,
respectively). No relationship was found between the change in CT scores and the
change in spirometry.
Conclusions: In PCD patients with pulmonary deterioration, spirometry may fail
to detect worsening CT findings. Structural changes may progress with stable
spirometry, calling into question the usefulness of serial spirometries to monitor
PCD lung disease.

P514
Changing characteristics of childhood non-cystic fibrosis bronchiectasis
Ela Erdem1, Yasemin Gokdemir2, Refika Ersu2, Fazilet Karakoc2,
Bulent Karadag2. 1Department of Pediatics, Sisli Etfal Education and Research
Hospital, Istanbul, Turkey; 2Department of Pediatric Pulmonology, Marmara
University School of Medicine, Istanbul, Turkey

In developing countries,characteristics of the chronic diseases may change in time

because of changes in socioeconomic and health conditions. Our study aim was
to evaluate the changing characteristics of non-CF bronchiectasis compared to our
previous study (Karadag B. et al., Respiration 2005;72:233-8).
Patients with non-CF bronchiectasis diagnosed and followed after 2001 were
recruited into the study.Long-term follow up records and lung function tests were
used to evaluate the course of the disease. Collected data were compared with our
previous data.
Of 100 patients included to the study,54% were male. There was an increase in
the mean age of the patients compared to our previous data (12.7±4.3 vs. 7.4±3.7
years; p<0.005). Duration of symptomatic period before diagnosis was longer
(6±3.7 vs. 4.9±3.7 years, p<0.005). As similar to the previous data, in 41% of
the patients no underlying etiology could be detected. There was a change in
the percentages of the detected etiology (2011 vs. 2001); postinfectious (21% vs.
29.7%, p=0.15), asthma (12% vs. 4.5%, p=0.07), immune deficiencies (12% vs.
15.3%, p=0.55), primary ciliary dyskinesia (11% vs. 6.3%, p=0.32) and foreign
body aspiration (1% vs. 3.6%, p=0.37). During the follow-up period, in 25%
of the patients the severity of the bronchiectasis improved. The rate of surgical
management decreased from 23.4% to 9% compared to previous data (p=0.005).
Clinical characteristics of childhood bronchiectasis seems to be changing in a
10-year interval. There is a tendency for a decrease in the prevalence of postinfec-
tious bronchiectasis however uncontrolled asthma and primary ciliary dyskinesia
seems to be increasing. Surgical management is used only for a small group of
patients.

P515
Viral epidemiology and severity of respiratory infections in infants in
2009-2010 winter: A prospective study in Basse-Normandie
Carmen Laurent1, Audrey Dugué2, Jacques Brouard1, Julia Dina3,
Astrid Vabret3. 1Department of Pediatrics, Caen University Hospital, Caen,
France; 2Department of Clinical Research and Statistics, Caen University
Hospital, Caen, France; 3Department of Virology, Caen University Hospital,
Caen, France

Background: Symptoms are not specific of the causal virus. The new pandemic
influenza virus A H1N1v2009 was feared to cause particularly severe outcomes,
especially in infants.
Aims and objectives: The objective was to evaluate the impact of H1N1v2009
on the viral epidemiology, the clinical presentation and the severity of respiratory
infections in infants.
Methods: This prospective epidemiological study included all infants aged less
than 2 years presenting with respiratory symptoms, from November 2009 to April
2010, at the pediatric emergency department of the University Hospital of Caen,
Basse-Normandie, France, whether they were inpatients or outpatients. A nasal
swab was taken for viral detection and analyzed by immunofluorescence and, if
negative or influenzaA, polymerase chain reaction. Severe respiratory infection
was defined by a score of respiratory severity.
Results: 1021 infectious episodes with a respiratory sample met inclusion criteria.
834 samples (81.7%) were positive. The four viruses with the highest incidence
were the Respiratory Syncytial virus (RSV) (34.28%), the rhinoviruses (23.90%),
the coronaviruses (9.30%) and H1N1v2009 (7.74%). 28.61% of infections were
severe, and more frequent in infants with risk factors. H1N1v2009 infections had
a low risk of severe respiratory disease (OR = 0.15) and hospitalization (OR =
0.40) compared to the other viruses. RSV infections had a high risk of respira-
tory severity (OR = 7.85) and were responsible for 71.43% of admissions to the
intensive care unit.
Conclusions: Despite the modest impact of H1N1v2009 observed in this study,
further surveillance is needed to detect virological factors increasing severity.

P516
Healthcare utilisation and related cost of care in the first two years related to
RSV hospitalisation in infants born at 32 to 35 weeks gestation
Deena Shefali-Patel1 , Mireia Alcazar1, Esther Bowden1, Fran Wilson1,
Janet Peacock1, Morag Campbell2, Anne Greenough1. 1Division of Asthma,
Allergy and Lung Biology, King’s College London, London, United Kingdom;
2Child Health, Guy’s & St Thomas’ Hospital, London, United Kingdom

Aim: Respiratory syncytial virus (RSV) lower respiratory tract infections (LRTIs)
are associated with increased chronic respiratory morbidity in infants born prior
to 32 weeks of gestation. Our aim was to determine if healthcare utilisation and
related costs of care were increased in infants born between 32 and 35 weeks of
gestation who had had an RSV LRTI hospitalisation.
Methods: Healthcare utilisation in the first two years was assessed by examining
the hospital and general practitioner records. The cost of care was calculated using
the National Scheme of Reference costs and the British National Formulary prices.
Three groups were compared: infants with at least one hospitalisation for an RSV
LRTI (RSV), infants admitted for another respiratory problem (other respiratory)
and infants admitted for a non respiratory problem/never been admitted (non
respiratory). A principal components analysis was undertaken to account for any
differences in the demographics between groups and a further generalised linear
model was used to obtain adjusted estimates.
Results: The mean total cost of care (minus the NICU admission) in the RSV
group (£12,505) was greater than both that of the non respiratory (£1,178) and the
other respiratory (£3,356) groups (p<0.0001). The adjusted mean differences in the
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cost of care was £11,116 between the RSV and non respiratory groups (p=0.001)
and £9,076 between the RSV and the other respiratory groups (p=0.007).
Conclusion: In infants born between 32-35 weeks of gestation, hospitalisation for
an RSV LRTI was associated with significantly increased health related cost of
care in the first two years after birth.

P517
Rhinovirus-C infection in children presenting with acute respiratory
infection to hospital in Brazil
David Fawkner-Corbett1 , Katie Rose1, Angela Fonceca1, Jailson Correia2,
Mark Hopkins3, Siew-Kim Khoo4, Peter N. Le Souef4, Paul
Stephen McNamara1. 1Institute of Child Health, Alder Hey Childrens Hospital,
Liverpool, United Kingdom; 2Child Health, Instituto de Medicina Integral
Professor Fernando Figueira (IMIP) Children’s Hospital, Recife, Brazil;
3Liverpool Specialist Virology Centre, Royal Liverpool University Hospital,
Liverpool, United Kingdom; 4School of Paediatrics and Child Health, University
of Western Australia, Perth, WA, Australia

Introduction: Human Rhinovirus (HRV) is a common cause of acute respiratory
infection (ARI) in children. A new group of Rhinoviruses (Rhinovirus C (HRV-C))
have recently been reported. We aimed to assess the frequency of HRV groups,
including HRV-C, in preschool children presenting to a paediatric emergency
department with different clinical manifestations and severities of ARI.
Methods: Children <5years presenting to IMIP children’s hospital, North-Eastern
Brazil with ARI between March 2008 and March 2010 were recruited. They had
nasopharyngeal aspirate samples collected. Clinical diagnosis and disease severity
were recorded. Samples were analysed by Multiplex PCR for 18 viral and atypical
bacterial pathogens. All HRV positive samples were subsequently analysed for
subtype and group.
Results: 630 children were recruited, of whom 54% were hospitalised. Bronchi-
olitis, pneumonia, viral induced wheeze and upper respiratory tract infection were
the commonest clinical diagnoses. HRV was detected in 118 samples (19%), the
4th most common infection after Respiratory Syncytial virus (32%), Adenovirus
(29%) and Bocavirus (24%). Preliminary data shows 35% of HRV samples are
HRV-C positive. Relationships between clinical manifestation/severity scorings
will be examined once sub-typing analysis is complete.
Conclusions: This study underlines the importance of Rhinovirus infection in
preschool children presenting to hospital with ARI. Preliminary data indicates
HRV-C subtype is highly prevalent, further analysis will show whether this sub-
type is associated with particular clinical manifestations and severities of disease.

P518
The prevalence of human rhinovirus C is low in children from the community
without respiratory symptoms
Desmond Cox1,2, Siew-Kim Khoo2, Joelene Bizzintino2,3, Jack Goldblatt2 ,
Ingrid Laing2,3, Peter Le Souef1,2 . 1Respiratory, Princess Margaret Hospital,
Perth, Western Australia, Australia; 2School of Paediatrics and Child Health,
University of Western Australia, Perth, Western Australia, Australia; 3Telethon
Institute for Child Health Research, Centre for Child Health Research, University
of Western Australia, Perth, Western Australia, Australia

Background: We have shown that human rhinovirus strains from group C (HRVC)
are associated with more frequent and severe asthma exacerbations in children.
The occurrence in HRVC in well children, with or without asthma and no current
respiratory symptoms is unknown. Previous studies of patients with asthma without
current symptoms have shown 12-44% had HRV detected.
Aim: To document the prevalence of HRVC in a population of well children from
the community.
Methods: We prospectively recruited children from the community or from the
hospital with no signs of an upper respiratory infection and with no respiratory
condition other than asthma. Either a nasal flocked swab or nasal wash specimen
were collected from all children and tested for HRV. Viral RNA was extracted and
reverse transcribed. A two-step PCR of the HRV 5’ NCR was used for detection,
followed by sequencing for typing.
Results: We collected nasal specimens from 34 children. The age range was 8
months to 18 years (mean 11.8 years). Male to female ratio was 1:1. Twenty
five (73.5%) children were recruited directly from the community. Ten (29.4%)
children were recruited in spring and 13 (38.2%) in autumn, the peak seasons for
HRV. Seventeen (50%) children had a nasal swab and 17 (50%) children had a
nasal wash specimen. Thirteen (38.3%) had doctor-diagnosed asthma. Ten (29.4%)
had atopy. We found HRV in only 6 (17.6%) of the 34 children studied. HRVA
was present in 2 of the samples and HRVB in 4. All of these were detected in
spring or autumn. However, no HRVC was detected.
Conclusion: In our community, HRVC has a low prevalence in children who are
well and without respiratory symptoms.

78. Asthma: a heterogeneous disease

P519
Rasch analysis for evaluating abbreviated World Health Organization quality
of life questionnaire (WHOQOL-Bref) in north Indian patients with
bronchial asthma
Ashutosh Aggarwal, Ritesh Agarwal, Dheeraj Gupta. Department of Pulmonary
Medicine, Postgraduate Institute of Medical Education and Research,
Chandigarh, India

Introduction: A disease-specific instrument to describe health-related quality of
life (HRQoL) in Indian asthmatics is not available. A generic Hindi HRQoL
measure - abbreviated World Health Organization Quality of Life questionnaire
(WHOQOL-Bref) - has however been developed and validated in India. We
evaluated the WHOQOL-Bref in adult patients of asthma, and tested possible
modifications to the instrument to improve its psychometric adequacy.
Methods: 67 asthmatics completed the WHOQOL-Bref. Rasch analysis was used
to explore the psychometric performance of the four domains (physical, psycho-
logical, social relationships, and environment) of the scale. Overall fit of data to
model expectations, appropriate category ordering, presence of differential item
functioning (DIF), individual item fit, and targeting of item difficulty to patient
ability were explored for each domain. Item deletion and rescoring were applied
to misfitting items to improve overall performance.
Results: Overall fit of the WHOQOL-Bref data was adequate. Item 3 had a large
positive fit residual value resulting in poor construct validity for physical domain.
No item exhibited DIF. Ten items had disordered thresholds. The WHOQOL-Bref
was modified by dropping item 3, and rescoring category structures of 16 items.
The modified scale had good construct validity for all domains, ordered thresholds
for all items, and good targeting of items to persons.
Conclusion: WHOQOL-Bref proved a psychometrically inadequate scale in our
study group. However, the scale, when modified through Rasch analysis, proved
better at describing HRQoL in the asthmatics studied.

P520
Lung sound monitoring in real time operation mode in diagnosis of
exercise-induced asthma
Elena Kolganova, Sergey Glotov. Department of Postgraduate Education in
Internal Medicine, Ryazan Medical University, Ryazan, Russian Federation

Introduction: Exercise-induced asthma is an actual problem of pulmonology and
sports medicine. It is important to watch lung sounds evolution on physical activ-
ity.
Objective: Assessment lung sounds evolution and detection wheezes on physical
activity.
Materials and methods: Clinical trial was conducted on 13 patients with diagnosis
of bronchial asthma. The sensor of the electronic stethoscope was connected with
the radio transmitter and placed at the patient’s neck over the trachea. Lung sounds
were monitored at the field testing. The investigators got a lung sounds by radio
receiver and analyzed it by computer program in real time operation mode.
Results: Wheezes were registered in 6 patients on physical activity. Wheezes
appeared again on the 12-th minute after the end of the field testing in 2 patients.
The following changes in the form of an acoustic pattern were observed in all
patients: amplitude of an acoustic signal and frequency of respiratory cycles were
increased, a respiratory cycle was shortened.
Conclusions: The use of lung sound monitoring in real time operation mode
makes it possible to assess lung sound evolution and to detect wheezes during the
field testing.

P521
Relationship between bronchial asthma and pelvic organ prolapse
Ismail Ozdemir1, Ayse Efe Arican2, Mustafa Albayrak1, Ismet Bulut3, Ege
Gulec Balbay4. 1Gynecology, Duzce University, Duzce, Turkey; 2Gynecology,
Nevsehir State Hospital, Nevsehir, Turkey; 3Chest Diseases, Uludag University,
Duzce, Turkey; 4Chest Diseases, Duzce Ataturk State Hospital, Duzce, Turkey

Objective: Genital organ prolapse is frequently observed in clinical practice.
Vaginal birth, multiparity, menopause, history of genital prolapse, obesity, consti-
pation and bronchial asthma are the most common determinants of risk of genital
prolapse. The aim of the study was to evaluate the relationship between bronchial
asthma and pelvic organ prolapse.
Materials and methods: A total of 200 patients, 100 bronchial astma, 100 control
group were included in this study. Women, who were pregnants, in the period of
6 months after birth, having connective tissue diseases, had surgery for genital
prolapse before and operative births in the past were excluded from the study.
There was no limit in the age. Pelvic examinations were performed by using
POP-Q system.
Results: There was a decrease in the measurements of the points Aa, Ba and C
in the group of asthma bronchiale. There was no significant difference between
the measurements of other points. Compared with control group, the stage using
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POP-Q were higher in the patients with bronchial asthma (Mann-Whitney U=4255
p= 0.04). We determined that stress urinary incontinence was much more in the
group of bronchial asthma while urge urinary incontinence was not.
Conclusion: The stage using POP-Q were higher in the group of bronchial asthma.
This showed the importance of the bronchial asthma in the etiology of genital
prolapse. To inform the patients about the risk of genital prolapse will effect the
patients’ adaptation on the therapy of bronchial asthma. This will arise the quality
of life and decrease the cost of therapy of genital prolapse.

P522
Clinical characteristics of acute asthma presentation to the emergency
department
Rodolfo Ferrari, Fabrizio Giostra, Mario Cavazza. U.O. di Medicina d’Urgenza e
Pronto Soccorso. Dipartimento Emergenza/Urgenza, Chirurgia Generale e dei
Trapianti, Policlinico Sant’Orsola – Malpighi. Azienda Ospedaliero Universitaria
di Bologna, Bologna, Emilia Romagna, Ital

Background: The incidence and complexity of asthma acute exacerbations (AA)
are widely increasing. The emergency physician (EP) plays a key role in AA:
emergency management; medical treatment; diagnosis; prevention; maintenance;
follow up; education about self-management.
Aims: To define the epidemiological and clinical impact of AA at presentation to
the emergency department (ED) and the role of the EP.
Methods: Six months observational prospective clinical study including every
consecutive AA patient who presented to the ED of a university teaching hospital
Results: Patients: 209 (1.15/day).
Rates%: females 63.5; Italian 70.2; practitioner’s request 6.0; current therapy for
asthma 83.1; known risk factors 63.5; previous physician’s visit 15.9; ED therapy
79.5; ED mechanical ventilation 2.9; hospitalization 18.2; discharge therapy 77.9;
discharge follow up 65.9; ED rebounds 4.3.
Media: age 41 years; ED waiting time 48 minutes; ED time for evaluation and
treatment 104 minutes; ED total time 153 minutes; systolic blood pressure 127
mmHg; diastolic 78 mmHg; pulse rate 94 bpm; pulsoxymetry 97%; body temper-
ature 36.9°C; symptoms debut before ED 7 days; time between second and first
ED visit 50 days.
Conclusions: The majority of asthma exacerbations has a window of opportunity
in which deterioration can be recognized and reverted; severe asthma attacks can
be prevented by currently available strategies. Of concern was the dependence
of most patients on ED for initial care, and the small number of cases in which
patients visited a physician before presenting to the hospital. Nowadays the EP
must be involved in approaching all typical most frequent and relevant causes of
inadequate asthma control.

P523
Is it possible to decrease asthma severity by use of antidepressants?
Maria N. Akulova, Svetlana I. Ovcharenko, Emma N. Ishchenko. Faculty
Therapy No. 1, I.M. Sechenov 1st Moscow State Medical University, Moscow,
Russian Federation

Aim: To evaluate influence of asthma control including antidepressant fluvoxamine
on asthma severity.
Methods: 42 patients with uncontrolled asthma were included into the study
(23 men, age 25-71 years). 16 patients had hysterical depression, 12 patients -
anxious-hysterical disorders and 14 - neurosis. Fluvoxamine 100-300 mg/daily
(mean dose 200 mg/daily) was added for 6 weeks to complex asthma therapy
(ICS and LABA in therapeutical doses) according to severity of asthma. Asthma
control was evaluated twice in accordance with GINA criteria at baseline and
after 6 weeks of treatment. Tolerability and safety was evaluated by side effects
registration, change in initial asthma symptoms and laboratory data. Severity of
depression and level of anxiety was evaluated by means of Hospital Anxiety and
Depression Scale (HASD).
Results: We observed significant improvement of spirometry parameters and
asthma control after adding of fluvoxamine to complex asthma therapy. In most
of the patients asthma was evaluated as controlled (19,1% - 8 patients) and partly
controlled (47,6% - 20 patients). In 14 patients (33,3%) asthma was not controlled.
These patients had combination of mental disorders. Significantly decreased score
of depression (from 13,4 to 2,1) and anxiety (from 13,9 to 2,8) by HASD was also
observed.
Conclusions: Complex asthma therapy including antidepressant (fluvoxamine)
improves asthma control and has an evidence of high efficacy.

P524
Relationship between the quality of life and control achieving in asthmatics
with cold airway hyperresponsiveness
Natalia L. Perelman1, Juliy M. Perelman2, Victor P. Kolosov1. 1Laboratory of
Prophylaxis of Nonspecific Lung Diseases, Far Eastern Scientific Center of
Physiology and Pathology of Respiration SB RAMS, Blagoveschensk, Russian
Federation; 2Laboratory of Functional Research of Respiratory System, Far
Eastern Scientific Center of Physiology and Pathology of Respiration SB RAMS,
Blagoveschensk, Russian Federation

Background: The possibility to predict bronchial asthma (BA) control depending

on the life quality (LQ) and cold airway hyperresponsiveness (CAHR) have not
been revealed up until now.
Aim: To study the correlation of LQ and asthma control and define the predictors
of uncontrolled BA clinical course.
Methods: 116 BA patients were examined twice (in winter and in summer). The
questionnaires SF-36 and AQLQ were used. The asthma control was assessed by
ACT test. The degree of cold bronchoconstriction was measured according to the
fall of FEV1 (�FEV1) after 3-minute hyperventilation by cold (-20°C) air.
Results: The first full examination was done in winter and asthma control was
assessed in summer. To estimate the correlation between asthma control and LQ,
two groups were formed. The 1st group consisted of 51 patients with controlled
and partially controlled BA, the 2nd group included 65 patients with uncontrolled
BA. LQ by SF-36 was better in the 1st group except the domain “mental health”.
All scales of AQLQ were also significantly higher in this group. Correlation
analysis demonstrated the dependence of ACT score on the intensity of cold bron-
choconstriction (r=-0.72, p<0.01) as well as on the degree of environment negative
influence on specific LQ (r=0.69; p<0.001). Discriminant analysis showed that
uncontrolled BA during summer can be predicted on the basis of CAHR intensity
(�FEV1) in winter, levels of role physical (RP) and emotional (RE) scales SF-36
and “environment” and “activity limitation” scales AQLQ.
Conclusion: It has been found out that parameters of general and specific LQ
questionnaires are informative predictors of future asthma control.

P525
Emotional and psychological peculiarities of compliance of patients with
bronchial asthma
Larisa V. Bogovin, Victor P. Kolosov. Laboratory of Prophylaxis of Nonspecific
Lung Diseases, Far Eastern Scientific Center of Physiology and Pathology of
Respiration SB RAMS, Blagoveschensk, Russian Federation

Background: Compliance is one of the major factors of achieving asthma control.
Emotional and psychological peculiarities of compliance in patients with bronchial
asthma (BA) have not been studied enough.
Aim: To study clinical-functional and psycho-emotional peculiarities of patients
with BA depending on compliance.
Methods: 91 patients with mild to moderate BA at the age of 36±1.1 years were
examined. Women comprised 65%. Minnesota Multiphasic Personality Inventory
(MMPI), Hospital Anxiety and Depression Scale (HADS), Self-estimation scale
developed by Spilberger-Hanin, and TAS for alexitimia were used.
Results: The patients were divided into groups considering compliance: the 1st
group consisted of patients with positive compliance (PC), they followed all doc-
tor’s recommendations during the year; the 2nd group included the patients with
negative compliance (NC), they either absolutely or partially did not follow the
recommendations. The patients with NC had a more intense degree of BA severity
(69%) and were of an older age (p<0,002). Higher values were revealed in the 2nd
group by TAS, scales of depression, personal and reactive anxiety. The average
profile of a personality by MMPI scales in BA patients with NC was higher
than the standard one. A high risk of psychopathologic reactions was revealed
in the patients of this group (impulsiveness, nonconformity, nonstereotipeness).
The patients of this group had inner tension, nervousness, aloofness, which can
intensify psychosomatic disorders.
Conclusion: For BA patients with NC it is necessary to create a psychotherapeutic
environment in the hospital as well as an individual approach to recommendations
and their explanation.

P526
Glucocorticosteroid receptor (GCR) gene isoforms expression in bronchial
asthma (BA) patients
Zhanna Mironova1, Vasiliy Trofimov1, Vasiliy Belash1, Elena Iantchina2,
Anna Ulitina2, Michael Dubina2. 1Hospital Therapy, I.P. Pavlov Medical State
University, St. Petersburg, Russian Federation; 2Molecule and Gene Technologies,
I.P. Pavlov Medical State University, St. Petersburg, Russian Federation

Peculiarities of GCR function is one of mechanisms of steroid dependent asthma
(SDBA). Most important isoforms are CRα and CRβ, formed due to alternative
splicing of NR3C1 gene. Alternatively to CRα, CRβ is not linked to glucocorti-
costeroids (GCS), acting as inhibitor, which concurs with CRα for linking with
hormone-responding element or coactivator. This mechanism may lead to steroid
resistance (SR).
The aim of study was to evaluate the role of GCR isoforms in SDBA development.
Methods: 9 SDBA patients, 15 ones – with mild asthma (MBA), 7 – moderate
BA and 7 healthy controls were included. In 10 MBA ones, inhaled GCS were
primary administered. In this group blood samples were taken before and 2 weeks
after start of treatment. In SDBA patients, having long history of inhaled and oral
GCS, blood was taken once. Total RNA from peripheral blood cells was isolated
using RIBO-zol-B nucleic acid extraction kit (CRIE, Russia). Level of CRα and
CRβ expression was evaluated by RT-qPCR method.
Results: No statistic difference between expression levels in BA and controls was
found. CRα expression was higher in SDBA than in other asthmatics (243,0 vs
30,7; p=0,05). In MBA during the GCS treatment trend to CRα expression increase
(from 9,3 to 94,5) and CRβ expression decrease (from 820,9 to 33,3) was revealed.
Significantly increased CRα/CRβ ratio in MBA after treatment (from 0,5 to 17,7;
p=0,022) was same as in SDBA (19,9).
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Conclusions: Level of CRβ expression, which didn’t change in SDBA, can be
discussed as a marker of absence of SR. Sensitivity to GCS can be evaluated basing
on initial domination of CRα expression in SDBA and increase of this indicator in
MBA during the course of GCS treatment.

P527
Gastroesophagial reflux disease and asthma in pregnant women
Katayoon Bidad1, Nasrin Zendehdel2, Hassan Heidarnazhad3, Zahra Pourpak1,
Mostafa Moin1. 1Department of Asthma, Immunology, Asthma and Allergy
Research Institute, Tehran University of Medical Sciences, Tehran, Islamic
Republic of Iran; 2Department of Gastroenterology, Internal Medicine Ward,
Mahdieh Hospital, Shaheed Beheshti University, M.C., Tehran, Islamic Republic
of Iran; 3Department of Pulmonary Diseases, National Research Institute of
Tuberculosis and Lung Disease, Shaheed Beheshti University of Medical
Sciences, Tehran, Islamic Republic of Iran

Introduction: Asthma, as a public health problem world-wide, seems to be signif-
icantly associated with GERD. GERD and its symptoms are also more prevalent in
pregnant women, worsening by the increase in gestational age. This study aimed
to evaluate GERD and its relation to asthma in pregnant women.
Methods: One-hundred and seventy three pregnant women (mean age, 28.8±5.3
years and mean gestational age, 24.8±9.2 weeks) were included. The diagnosis of
asthma was made on the basis of the Guidelines of the National Asthma Educa-
tion and Prevention Program (NAEPP). As challenge tests are not recommended
in pregnancy, a group of patients were classified as probable-asthmatics. They
were the cases in whom symptoms and signs were suggestive of asthma but the
spirometry was normal.
Results: Asthma was diagnosed in 37% of the included women and 26.6% were
probable to have asthma, while 36.4% were non-asthmatics. GERD was present
in 80.9% of the pregnant women. GERD was not significantly higher in asthmatic
or probable asthmatic women compared to non-asthmatic ones, but in pregnant
women who had asthma, GERD was significantly more severe compared to women
who did not have asthma (p=0.02).
Conclusion: In this study, we observed a high prevalence of GERD in preg-
nant women. Although GERD was not higher in asthmatic or probable asthmatic
pregnant women, it tended to be more severe in asthmatic cases. This points to
the importance of early diagnosis and treatment of GERD in asthmatic pregnant
women.

P528
The relation of body mass index to astma severity, control level of disease and
quality of life
Engin Aynaci, Baris Anil, Pinar Yildiz. Pulmonology, Yedikule Chest Disease and
Surgery Training and Research Hospital, Istanbul, Turkey

Objectives: Epidemiologic studies have suggested a relationship between body
mass index (BMI) and asthma. The effects of obesity on asthma control as well
as asthma related quality of life are not well known. We investigated the effect
of BMI on asthma control level (ACQ), severity of the disease, lung function,
symptoms and asthma related quality of life (AQLQ).
Methods: In a cross-sectional study, 204 patients (162 female, 42 male; mean
age 36±13 years) were enrolled with mild and moderate asthma according to
Global Initiative for Asthma (GINA) guidelines. Patients were stratified by BMI
of ≥30 kg/m2 (obese), 25-29.9 kg/m2 (overweight), ≤24.9 kg/m2 (normal and
underweight). Outcomes included the recent control of asthma (ACQ), Asthma
Quality of Life Questionnaire (AQLQ), forced expiratory volume in 1 second
(FEV1) and daily symptom scores.
Results: Fourty nine of the patients (24%) were considered as an obese and 119
(58.3%) were overweight and obese. No relationship has been observed between
sex and obesity (p>0.05). BMI was strongly correlated with age (r=0.533, p=0.01).
There was no association between BMI and outcomes as asthma control, asthma
related symptom score, FEV1, quality of life.
Conclusions: Our findings suggested that obesity is not associted with worse
asthma outcomes in our population. Weight loss may not improve asthma control
and quality of life in this population.

P529
Validity and reliability of “asthma quality of life questionnaire” in a sample
of Turkish adult asthmatic patients
Aylin Ozgen Alpaydin1, Arzu Yorgancioglu1, Ozge Yilmaz2, Mine Bora1,
Tugba Goktalay1, Pinar Celik1, Hasan Yüksel2. 1Department of Pulmonary
Diseases, Celal Bayar University Medical Faculty, Manisa, Turkey; 2Department
of Pediatric Allergy and Pulmonology, Celal Bayar University Medical Faculty,
Manisa, Turkey

Aim: We aimed to investigate the validity and reliability and of “Asthma Quality
of Life Questionnaire” (AQLQ) in Turkish adult asthmatic patients.
Method: New or previously diagnosed (according to GINA 2008) symptomatic
118 consecutive stable asthmatic patients between 18 and 55 years old were
included. Asthma severity was determined and Turkish adaptation of the AQLQ
was administered. Lara asthma symptom scales (LASS), pulmonary function tests,
Turkish adaptation of Medical Outcomes Survey Short Form-36 (SF-36) were

evaluated. All assessments were done twice at recruitment and after 10 weeks.
During this period patients were allowed to make modifications on their medication
when necessary.
Results: Among the recruited 118 patients 95 were female and 14 were lost in
the follow-up. Sixty-two percentages of the patients had mild and 38% moderate
asthma. The internal consistency of AQLQ was high (Cronbach’s alpha 0.81-0.87)
and item-total score correlations were ranging from 0.75-0.89. The cross-sectional
and longitudinal correlations between AQLQ total and domain scores and SF36
domain scores were in a range of little or fair degree (r=0.241-0.626 p<0.005).
Total AQLQ scores were observed significantly different according to disease
severity and LASS both in the first (p<0.001, both) and 10 weeks follow-up visits
(p=0.006, p<0.001 respectively). A statistical significant change was observed in
AQLQ symptom score as in total LASS changed (p<0.001, both) in the follow-up.
Conclusion: Our results demonstrated that Turkish version of AQLQ is feasible,
reliable, valid and sensitive to changes in adult asthmatics.

P530
The relationship between placenta histological features and asthma severity
and prescribed therapy
Olga Lavrova1, Maria Petrova1, Maria Vakharlovskaya1, Elena Shapovalova2.
1Bronchial Asthma Laboratory, Pavlovs State Medical University,
Saint-Petersburg, Russian Federation; 2Pregnant Pathology, Obstetric and
Gynecology Institute by D.O.Ott, Saint-Petersburg, Russian Federation

Background: Asthma (A) is a most frequent pulmonary disease in pregnants
(12%). Nevertheless the data on influence of its severity and treatment to the
placenta structure are insufficient.
The goal: to compare placenta histological features in pregnants with different
asthma severity and treatment with the same of healthy females.
Materials and methods: Histological study was carried out in 118 females with
A and 100 healthy females. 75 of A females were administered ICS, but 24 of
them rejected ICS intake.
Results: Histological study appeared the decrease of amount of patients with co-
existence of placenta structure and terms of gestation in A pregnants with mild and
moderate persistent A in comparison with healthy females, but without statistical
significance.

Table 1

n Coexist Coexist Not coexist Not coexist
n % n %

A Onset 11 8 72,7 3 27,3
Mild A (int) 32 24 75,0 8 25,0
Mild A (pers) 42 24 57,1 18 42,9
Moderate A 28 16 57,1 12 42,9
Severe A 5 3 66,6 2 33,4
No A 100 74 74 26 26

Placenta development coexisted terms of gestation in 72% of pregnants, admin-
istered ICS and in only 45,8% of A pregnants, rejected ICS intake (p<0,01).
Significant differences of chronic placental insufficiency were seen between preg-
nants with the mild intermittent A and mild persistent BA, as well as with moderate
A (35,38%, 51,22% and 71, 43% resp. (p<0,05)). Within pregnants, administered
ICS 70% appeared compensated, 25,93% - sub compensated and 7,07% decom-
pensated placental insufficiency. Within patients, rejected ICS values were 47,14%,
45,71% and 7,15% respectively.
Conclusions: Treatment with ICS while pregnancy has greater influence to placenta
condition in comparison with A severity.

P531
Impact of smoking in patients with and without history of asthma
Ileana Palma, Pablo Fescina, Raquel Aguirre, Maria Rolando, Daniel Antuni,
Ricardo Gene. Pulmonary Division, Hospital de Clinicas Jose de San Martin;
Universidad de Buenos Aires, Buenos Aires, Caba, Argentina

Patients with a history of asthma who smoke develop an accelerated decline in lung
function and greater mortality. More complex studies are needed to distinguish
asthma from COPD in this population.
Objectives: Evaluate the characteristics of a COPD population with and without
history of asthma.
Methods: We invited people ≥ 40 y/o. who smoked at least 10 years (current
or ex-smokers), during one week on Nov 2005, 2007and 2009. A questionnaire
on respiratory symptoms, demographics and spirometry were done. COPD was
defined by a FEV1/FVC <70, the presence of symptoms and smoking history.
Population was divided into 2 groups: COPD with history of previous asthma (AS)
and COPD (NAS).
Results: 1626 patients were surveyed; 61 were excluded (< 40 y/o or non-
obstructive lung disease). Mean age was 58.4±10.4 y/o, 54% were men. 89
patients had previous diagnosis of asthma. 329 of 1565 (21%) patients were
diagnosed with COPD, 42% of AS vs 19% of NAS (p=0,001). The pack/years
index in AS was 19±10 vs. 34±23 in NAS (p = 0.001). FEV1% and FEV1/FVC
were comparable in both groups (67% and 57 vs 59). No differences in symptoms
was found.(p= NS) AS had more emergency visits (39.5% vs 24.4%, p = 0.047),
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higher previous spirometric tests (73.7% vs 54.6%, p = 0.026) on the last year,
and higher use of bronchodilators and ICS.

Table 1

AS (n=38) NAS (n=291) p

Salbutamol 12 (31%) 40 (13,7%) 0.039
Ipatropium 3 (7,8%) 15 (5,1%) 0.78
LABA 8 (21%) 27 (9,2%) 0.10
ICS 14 (36,8%) 45 (15,5%) 0. 02
Oral Steroids 2 (5,2%) 1 (0.3%) 0.046

Conclusions: Patients with history of asthma develop COPD more often, with
lower smoking load, and have higher use of medical resources in spite of more use
of effective treatment.

P532
The association between the asthma control test and the asthma quality of life
questionnaire in adult asthmatics
Aylin Ozgen Alpaydin, Mine Bora, Arzu Yorgancioglu, Aysin Sakar Coskun,
Pinar Celik. Department of Pulmonary Diseases, Celal Bayar University Medical
Faculty, Manisa, Turkey

Aim: Asthma control and quality of life are expected to be correlated. We aimed
to evaluate the association of asthma control test (ACT) with asthma quality of
life questionnaire (AQLQ) and guideline based control assessment. We also aimed
to investigate the impact of therapy adjustment according to ACT score on AQLQ
levels.
Methods: A total of 101 consecutive, stable asthmatic patients between 18 and
55 years were included in the study. ACT and AQLQ were administered, GINA
based control assessment was performed. Based on ACT control status, treatment
was adjusted by stepping down in controlled, stepping up in uncontrolled and
some well controlled patients. In some controlled and well controlled patients no
therapy adjustment was done. After 3-months ACT and AQLQ were repeated.
Results: Mean age of the patients (82 female) was 42±11. According to GINA
22% were controlled, 20% were partly controlled and 59% were uncontrolled. Me-
dian and range for ACT score was 20 (16-23), while mean AQLQ total score was
4.59±0.94. We determined a significant association between ACT and AQLQ ac-
tivity, symptom and environmental stimuli domain scores and total score (r=0.651,
0.697, 0.348, respectively, p<0.001). ACT scores increased in the step-up group
(p<0.001), however AQLQ total scores were not affected. We found ACT con-
cordant with GINA recommended control classification in the first (kappa=0.511,
7.718) and third months (kappa=0.599, 7.912) (p<0.001 for both).
Conclusion: We determined an association between ACT and AQLQ. ACT was
also found fairly concordant with GINA. However, treatment adjustment according
to ACT was not found satisfactory in terms of quality of life.

P533
Asthma, chlamydia trachomathis infection and women reproductive health
Vladimir Tsarev, N. Rudenya, Svetlana Tsareva, Zhanna Antanovich. Department
of Propedeutics of Inner Diseases, Belarusian State Medical University, Minsk,
Belarus Department of Propedeutics of Inner Diseases, Belarusian State Medical
University, Minsk, Belarus Department of Obstetrics and Gynecology, Belarusian
State Medical University, Minsk, Belarus Department of Propedeutics of Inner
Diseases, Belarusian State Medical University, Minsk, Belarus

Background: As a result of decrease in functional activity of T helper type 1
lymphocytes patients with asthma are predisposed to Chlamydia trachomathis
(ChT) infection.
Objective: The aim of this study was to reveal the prevalence of ChT infection
among asthma sick women and its influence on women reproductive health.
Methods: 44 asthmatic women aged from 17 to 45 years and 20 matched healthy
women participated in the study. All were submitted to detailed clinical history,
gynecologic examination and ultrasound of reproductive organs. Specific IgG,
IgA and IgM antibodies were defined in serum by enzyme-linked immunosorbent
assay. Research of antigenes to ChT in cervical smears was spent by polymerase
chain reaction.
Results: A diagnostic titer of IgG antibodies to ChT was defined in 29,5% (13)
asthmatic women and in 10,0% (2) healthy women. 53,8% (7) from 13 positive
to ChT infection patients had the raised titers of IgG and IgA antibodies simul-
taneously. Antigenes to ChT have been revealed in cervical smears in 18,2% (8)
asthmatic women and in 5,0% (1) healthy women. In ChT infected asthmatic
women, in comparison with the patients without ChT infection and with the
control, the increase in prevalence of chronic inflammatory diseases of uterus and
ovaries (46,2±13,8% vs 12,9±6,0% and 20,0±8,9%), colpitis (53,8±13,2% vs
22,6±7,5% and 20,0±8,9%) and dysfunctional uterine bleedings (53,8±13,2% vs
6,45±4,4% and 10,0±6,7%) was marked.
Conclusion: Reproductive aged asthma sick women should be examined for an
exception of ChT infection.

P534
Self-reported dental health and related factors in patients with asthma and
chronic obstructive pulmonary disease
Asli Bingol1, Emel Atayik2, Kursat Epozturk2, Oznur Abadoglu2. 1Department
of Chest Diseases, Cumhuriyet University, Faculty of Medicine, Sivas, Turkey;
2Department of Chest Diseases, Subdepartment of Allergic Diseases, Cumhuriyet
University, Faculty of Medicine, Sivas, Turkey

Background: There are some studies about dental problems of asthmatic patients.
However, studies comparing dental diseases in patients with asthma and with
COPD are not sufficient.
Aim: Our aim is to compare the frequency of self-reported dental problems, their
treatments and to determine affecting factors.
Method: A face-to-face questionnaire including the history of their diseases, dental
problems and treatments, tooth brushing habits and comorbidity questions was
applied by a doctor to the patients who admitted to Chest Diseases Dept. and
Immunology and Allergy Diseases Subdept.
Results: 292 patients (63.4% asthmatic, 36.6% with COPD) and 286 controls
were included to the study. Mean dental disease durations were 14.04±0.80 and
15.18±1.01 years in patients with asthma and COPD, respectively (p>0.05). There
were dental problems in 91.6% of asthmatics and in 97.8% of COPD patients
(p=0.01). The frequency of the subjects with dental caries was 89.7% in asthmatics,
95.3% in COPD patients, and 86.4% in the control group (p=0.04). As for tooth
brushing habit, 47.0% of asthmatic patients, 21.5% of patients with COPD, and
58.0% of the control group stated to perform regularly once or twice per day
(p<0.001). Only 41.6% of asthmatic patients, 9.3% of COPD patients, and 52.1%
of the control group (p<0.001) had elementary or higher education.
Conclusions: Dental caries is the most frequent dental problem. The frequency
of tooth brushing is related to the educational status and the patients should be
instructed to perform this act regularly as recommended.
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P535
Inhibiting effects of tiotropium bromide on neocollagenesis during 6 month
treatment
Mykola Ostrovskyy, Oleksandr Varunkiv, Mariana Kulynych-Miskiv,
Iryna Savelikhina. Internal Medicine#3, Ivano-Frankivsk National Medical
University, Ivano-Frankivsk, Ukraine

Background: Chronic obstructive pulmonary disease (COPD) is one of the most
important causes of morbidity and mortality worldwide, which are the third most
common cause of death (8%) in the 25 member states of the European Union.
Purpose of the study: Is the evaluation of type IV collagen dynamic in bron-
choalveolar lavage (BAL) during the treatment with tiotropium bromide.
Materials and methods: The content of type IV collagen was investigated in BAL
of 43 patients with stage 2 COPD before and after 1, 3 and 6 months of treatment
with tiotropium bromide using ELISA.
Results of the study: The content of type IV collagen in BAL on a moment of
hospitalization in patients with COPD exacerbation was (61,14±1,28) ng/ml that is
in 6.19 times (p<0,05) higher than in healthy. In patients with COPD exacerbation
treated within 1 month with integrated treatment including tiotropium bromide as
a basic therapy we identified the reduction of type IV collagen levels in 1.41 times
in BAL compared with data before treatment. We found further positive trends -
reduction of type IV collagen on 79.4% with using tiotropium bromide within 2
months. The level of type IV collagen in bronchoalveolar fluid dropped in 2.23
times (p<0.05) compared with the level before treatment. We identified practically
complete normalization of type IV collagen levels in BAL only during 6-month
of tiotropium bromide admission in patients with stage 2 COPD. This rate was
higher only at 29.8% (p <0,05) comparing with healthy.
Conclusions: The reduction of type IV collagen content in BAL under tiotropium
bromide treatment during 6 month is a clear evidence of inhibiting effects of
tiotropium bromide on neocollagenesis

P536
Effect of erdosteine on airflow obstruction and symptom recovery in severe
COPD exacerbations
Maurizio Moretti1, Maria Ballabio2. 1Respiratory Medicine, ASL1 Massa e
Carrara, Carrara, Italy; 2Medical Department, Edmond Pharma, Milano, Italy

Introduction: Acute COPD exacerbations (AECOPD) represent an important
cause of morbidity and mortality. Early and effective interventions may improve
their outcome and patients’ health status.
Objective: This study evaluated the effect of erdosteine, an anti-oxidant mucolytic
agent, on airflow limitation and symptom recovery at AECOPD
Methods: 15 COPD patients hospitalized for an acute exacerbation randomly
received erdosteine 900 mg daily (E) or placebo (P) for 10 days in combination
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with standard steroid, antibiotic and bronchodilator treatment. Pulmonary function
test including spirometry (FVC, FEV1, FEF25–75) and breathlessness, cough, and
sputum scale (BCSS) were measured at hospital admission, and at 10 and 30 days
post-exacerbation.
Results:

Time FEV1 FEV1 FVC FVC FEF25-75% Symptoms score
ml % pred ml % pred ml/sec

Erdosteine
Baseline 1201 48.0 2067 58,7 457 8.1
10 days 1500** 67.0** 2668 70.9* 619** 4.4**
30 days 1574* 67.4** 2849* 83.7* 811* 2.7*

Placebo
Baseline 1142 44.8 2058 61.3 335 7.6
10 days 1218 45.6 2315 64.9 375 5.6
30 days 1288 50.2 2470 71.6 472 3.8

*p<0,05 and **p<0.01 vs. P.

The improvement of lung function parameters and symptom scores from baseline
was significantly greater in patients receiving erdosteine. Symptom score recovery
significantly correlated to improvement of airway obstruction at time 10 and 30 in
the erdosteine group.
Conclusions: Treatment with erdosteine plus standard therapy in AECOPD proved
to be effective in improving both clinical symptoms, and large and small airway
impairment. Mucolytic agents with relevant antioxidant activity may allow a more
rapid and complete recovery of exacerbated patients by reducing the burst of
airway inflammation.

P537
Analysis of therapy of community-acquired pneumonia (CAP) at the COPD
patients
Hanna Demchuk, Yuriy Mostovoy. Propedeutic Department to Internal Medicine,
Vinnytsia National Medical University, Vinnytsia, Ukraine

To assess extent, accuracy and efficiency of therapy of CAP at patients (PT) with
COPD case histories of 252 inpatients (54,4% males, mean age 59,03±13,75)
admitted due to CAP and COPD exacerbation were analyzed. PT with non-
severe CAP were 94,8%. Moderate COPD had 54,4% PT, severe COPD –
34,1%, very severe COPD - 4%. Cardiovascular diseases were more than 60%
PT. Analysis of therapy revealed average amount of prescribed medicines was
11,72±3,24. The most frequently used antibiotics was cephalosporines of third
generation (61,9%), macrolides (21,4%), ciprofloxacin (20,6%) and inhibitor-
protected aminopenicillins (14,3%). Correct combination of beta-lactam+macrolide
was prescribed 40,2%. Combinations of fluoroquinolone with beta-lactam re-
ceived 12,1% or fluoroquinolone+amicacin - 7,5%. These combinations are
alternative treatment for investigated PT. Non-recommended antibacterial ther-
apy received 18,6%. Amoxicillin/clavulanate±macrolide, cefriaxon±macrolide
and ciprofloxacin±beta-lactam or amicacin was the most effective treatment
(in 99,6%, 95,0% and 95,2% PT, relatively). For COPD exacerbation’s therapy
systemic theophylline and corticosteroids were prescribed 59,5% and 52,4%, rel-
atively, nebulization of inhaled corticosteroids and beta2-agonists - 11,5% and
27,8%. Mucolytics received 90,5%. Medications with non-established efficacy for
CAP and COPD exacerbation received 76,2% PT. Non-recommended medicines
for cardiovascular diseases were used for 53,3%. Thus the most of CAP PT
with COPD received recommended, effective antibacterial therapy. The additional
studies are needed for creation of reasonable guidelines for management of CAP
patient with multiple concomitant diseases.

P538
Perioperative pulmonary complications and management of patients with
COPD and esophageal malignancy
Yordanka Yamakova1, Rosen Petkov2, Georgi Yankov2, Emil Astrukov2,
Danail Petrov2. 1Anesthesiology and Intensive Care, University Hospital of
Pulmonary Diseases, Sofia, Bulgaria; 2Toracic Surgery, University Hospital of
Pulmonary Diseases, Sofia, Bulgaria

The aim of this study was to determine the current incidence of pulmonary com-
plications (PC) and to assess the optimal perioperative management in patients
with COPD and esophageal malignancy.
Methods: From 2006 to 2010 87 patients with esophageal cancer were investigated
(mean age 62.2±1.5). According to FEV1 and FEV1/FVC ratio, we classified pa-
tients into three groups: COPD1 n= 37 with mild and moderate COPD, COPD2 n
= 24 with severe COPD and WCOPD without COPD group n=26. We started the
antibiotic treatment 24h before surgery in COPD groups. We conducted deep pre-
medication, anesthesia with sevoflurane, fentanyl and pipecuronium. All patients
were ventilated with PCV. Perioperatively arterial blood gases were tested. All
patients were undergone overnight mechanical ventilation, postoperative analgesia,
physiotherapy and early enteral therapeutic diet.
Results: We didn’t detect any differences in hemodynamic parameters and intra-
operative blood gases analysis. The major PC (21/87=24.1%) included: pneumonia
(n=6), atelectasis (n=3), pleural effusions requiring drainage (n=4) and the exacer-
bation of COPD (n=6). Patients with COPD had more PC (31.1%) than WCOPD

(7.7%) p<0.025. Severe COPD2 group had more PC (54.2%) than COPD1 group
(16.2%) p<0.01. Mean hospital length of stay was average 11 days for WCOPD
and 16 days for COPD groups. The mortality in our study was 9.2% (8 patients)
and was associated with the presence of severe COPD p<0.025.
Conclusions: Severity of COPD affects the incidence rate of PC and mortality.
Patients with COPD need to be under vigilant postoperative monitoring, com-
plex therapy, managed by team of anesthesiologist, pulmonologist, surgeon and
physiotherapist.

P539
Index of myocardial injury CIIS and mortality of patients with chronic
obstructive pulmonary disease
Nina Karoli, Andrey Rebrov. Hospital Therapy Department, Saratov State
Medical University, Saratov, Russian Federation

Aim of the study was to assess informative power of the Cardiac Infarction Injury
Score (CIIS) in patients with chronic obstructive pulmonary disease (COPD) to
determine the role of CIIS in prognosis of death of patients with COPD.
We examined 124 patients with COPD (mean age 54,93±0,63 yrs) and followed
76 of them for 4 years. During follow up 16 patients (21.1%) died. COPD was
diagnosed according GOLD criteria.The Cardiac Infarction Injury Score (CIIS) is
an electrocardiographic classification system that was developed as a diagnostic
tool to assess the extent of cardiac injury in myocardial infarction.
12.1% patients had CIIS>20 compared of only 5.6% patients whom had a recog-
nised history of MI. In patients with COPD III-IV stage CIIS > 20 was detected
1.8 times more often than in patients with COPD I-II stage. Difference in CIIS
between survivors and those who died was significant (p<0.001)

CIIS in patients with COPD

CIIS, score Alive (n=60) Died (n=16)

<10 24 (40,0%) 0 **
10–20 34 (56,7%) 9 (56,3%)
>20 2 (3,3%) 7 (43,8%)***

**p<0.01, ***p<0.001

Unrecognised MI is common in patients with COPD. We demonstrated that CIIS
can be used for stratification of risk of death in patients with COPD. CIIS above 20
is defined as prognostically unfavorable factor or as risk factor of death in patients
with COPD while CIIS < 10 is associated with lower probability of unfavorable
outcome.

P540
Polypharmacy in patients with acute exacerbation of COPD
Jesús Díez-Manglano1, José Barquero-Romero1, Pedro Almagro-Mena1, Joan
B. Soriano2, Jesús Recio-Iglesias1, F. Javier Cabrera-Aguilar1, ECCO Study
Investigators1. 1COPD Working Group, Spanish Society of Internal Medicine,
Zaragoza, Badajoz, Tarrasa, Barcelona, Madrid, Spain; 2Fundación
Caubet-Cimera, Fundación Caubet-Cimera, Bunyola, Mallorca, Spain

Introduction: Polypharmacy (PP) is frequent in patients with COPD who often
have comorbid chronic diseases, and PP increases the risk to experience adverse
drug events.
Objective: To determine the prevalence of PP in patients hospitalized for an acute
exacerbation of COPD, and the factors associated with PP in this population.
Subjects and methods: ECCO is an observational, prospective, multicentre study.
It included those patients admitted with a COPD exacerbation to any of the par-
ticipating Internal Medicine departments consecutively between January 1, 2007,
and December 31, 2008. They were all spirometry-confirmed COPD GOLD II
or higher in stable condition. PP was defined as chronic concurrent use of ≥ 5
medications and excessive PP (EPP) as ≥ 10.
Results: 398 patients, 353 men and 45 women, with a mean (SD) age of 73.7
(8.9) years were surveyed. The average use of drugs was 5.0 (2.6). On admission
224 (56.3%) had PP and 22 (5.5%) EPP. Patients with PP had more comorbidity
[Charlson index 2.8 (2.8) vs 2.3 (1.6); p=0.004] and more severe mMRC dyspnea
(p=0.009) but there were no differences according to GOLD stage. On discharge
the average chronic use of drugs was 6.6 (2.4) with an increase in 272 (68.3%)
patients. At discharge, 296 patients (78.7%) had PP and 44 (15.9%) EPP. Patients
with PP at discharge had more comorbidity and lower FEV1 (p=0.01). In a mul-
tivariate logistic regression model PP was associated with lower predicted FEV1,
heart failure, hypertension, diabetes, home oxygen therapy and PP on admission.
Conclusion: Polypharmacy is frequently observed in COPD patients, and is
associated with more severity of COPD and more comorbidity.

P541
Comparison of two models of factors associated to hospital admission for
COPD
Bernardino Alcázar Navarrete1, Alberto Herrejón Silvestre2, Cayo García Polo3,
Luis Alberto Ruiz4, Patricia García Sidro5, Gema Tirado Conde6, Jose Antonio
Ros Lucas7, Carlos Martínez Rivera8, Joaquín Costán9, Sagrario Mayoralas10,
Marc Miravitlles11, InEPOC Group11. 1Respiratory Department, Complejo
Hospitalario de Jaen, Jaen, Spain;2Respiratory Department, Hospital
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Universitario Dr Pesset, Valencia, Spain; 3Respiratory Department, Hospital
Universitario Puerta del Mar, Cadiz, Spain; 4Respiratory Department, Hospital
de Cruces, Baracaldo, Vizcaya, Spain; 5Respiratory Department, Hospital de la
Plana, Castellon de la Plana, Spain; 6Respiratory Department, Hospital Sant
Joan de Deu, Manresa, Barcelona, Spain; 7Respiratory Department, Hospital Los
Arcos, Murcia, Spain; 8Respiratory Department, Hospital Universitario Germans
Trias i Pujol, Barcelona, Spain; 9Respiratory Department, Hospital Clínico
Universitario Lozano Blesa, Zaragoza, Spain; 10Respiratory Department,
Hospital de la Moncloa, Madrid, Spain; 11Respiratory Department, Hospital
Clinic, Barcelona, Spain

Introduction: COPD is a leading cause of hospital admissions.
Objectives: We aimed to identify factors significantly associated with hospital
admission for COPD exacerbation in a population of patients with COPD.
Method: A multi-center, cross-sectional, observational, study was conducted with
the aim to identify factors associated with hospital admission in patients with
COPD. Demographic and clinical data, treatment and socioeconomic status were
collected. Evaluation of comorbidities (Charlson index), psychological profile
(HAD questionnaire), health-related quality of life (EuroQOL-5D, LCADL), pul-
monary and cardiac function testing, 6MWT and BODE index were measured and
compared between patients with and without hospital admission the last year.
Results: 127 patients were included, of which 50 (39.3%) were hospitalized the
previous year. Patients hospitalized for COPD exacerbations showed more use of
Emergency Room, LTOT, NIMV, worse SpO2 and FVC, and worse BODE and
EuroQoL scores. The findings from the multivariate analysis made possible to
establish two models: the one with SpO2, BODE index, and previous visits to
ER had a sensitivity of 61.5% and a specifity of 87.2%, and the model that did
not consider 6MWT or BODE index but included SpO2, MRC dyspnea score and
visits to ER had a sensitivity of 62.4% and a specifity of 86%.
Conclusions: Hospital admissions for exacerbated COPD are associated with
worse SpO2, BODE index, baseline MRC and previous visits to ER department.
If 6MWT is not available, the other variables provide a similar discrimination
capacity between admitted and non admitted patients.
InEPOC group has been funded by an unrestricted grant from GSK

P542
More than two years of a monographic consultation on control of chronic
home oxygen therapy
Teresa Bilbao Goyoaga, Natividad Quilez, Lorena Comeche, Dolores Alvaro,
Juan Manuel Diez, Raquel Perez. Pulmonology Department, Mostoles Hospital,
Mostoles, Madrid, Spain

Objectives: To know the characteristics of our patients on chronic home oxygen
therapy. We assess the prescription criterion, the prescriber department, time since
chronic home oxygen therapy started and the main diagnosis that causes the home
oxygen therapy.
Materials and methods: Retrospective descriptive analysis of the patients that
attend to our monographic consultation since it started on October of 2008.
Results: The number of patients is 598 with 1181 number of consultations, this
means 1,9 consultations per patient. The main diagnoses frequency is COPD
558 (47,2%), Heart Disease 65 (55%), prescription criteria was adequate in most
patients, the prescriber was Pulmonology in a 31,8%. From the 598 patients eval-
uated were prescribed to105 cease prescription, representing a 17.5% after a mean
of 469 days (15.4 months). The most common diagnoses in such patients were:
COPD 43 (40%), Heart disease20 (19%),. The diagnostic groups that less time
in oxygen therapy required were Respiratory Infection 67 days. The diagnostic
groups to which therapy were withdrawn most frequently were: Pneumonia 28%,
Heart Disease 23%,
Conclusions: Most patients who come to the consultation have a diagnosis of
COPD and are referred primarily from the Pulmonology department with a correct
prescription criteria. The withdrawal of OCD is made after an average time in ther-
apy of 15 months. This cease of prescription is made in 8,9% of the consultations
representing 17,5% of the total number or patients. The most frequent diagnoses
on these patients not differ from those pursuing therapy but oxygen therapy was
withdrawn more frequently in pathologies potentially reversible and those also
needed less time.

P543
How we can modify the steroid insensitivity in patients with chronic
obstructive pulmonary disease? The new pharmacological approach to old
problem
Alizaman Sadigov1, Jabrail Mammadov2, Gulzar Alieva3. 1Internal Medicine,
Azerbaijan Medical University, Baku, Azerbaijan; 2Internal Medicine, Azerbaijan
Medical University, Baku, Azerbaijan; 3Pulmonology, Azerbaijan Lun Receachers
Institute, Baku, Azerbaijan

How we can modify the steroid insensitivity in patients with chronic obstructive
pulmonary disease? The new pharmacological approach to old problem.
The aims of our study was the follow-up of efficacy of low-dose theophylline
in patients with chronic obstructive pulmonary disease (COPD) 3 stage. We
have examed 43 patients with severe COPD (GOLD, 3 stage) and all patients
were divided two groups: 1) 23 patients have recieved teophylline 200mg/day
and Seretide-Discus 1000/100/mcg/day + Tiotropium-bromide 18mcg/day; 2) 20

patients have recieved Seretide-Discus 1000/100 mcg/day + Tiotropium-bromide
18mcg/day without theophylline. All of patients with severe COPD were ob-
served during 6 months. In all patients were investigated lung function, cell and
sytokine (IL-8, IL-6, TNF-a) contents of induced sputum before and after treat-
ment regime. Our investigation shown that low doses of phosphoinositide-3-kinase
(PI3K) inhibitors (theophyllines) might be a useful addendum to steroid therapy in
patients with severe COPD. Our study reported that twice daily dose (200mg) of
teophylline significantly improved FEV1 (58,7±8,9% vs 51,6±7,5% in patients
control, p<0,05),redeuced the number of neutrophiles (24,8±5,9% vs 32,1±5,7%
in patients control, p<0,05) and significantly reduced the level of pro inflamma-
tory sytokines,especially the level of IL-8 (23,4±6,5 pg/ml vs 38,9±7,8 pg/ml in
patients control, p<0,05). Considred significantly efficacy on lung function, on
cell and sytokine contents of induced sputum,we can conclude that, low doses
of teophylline as the PI3K inhiubitor may improve steroid sensitivity and to be
apporovewd for the managment in patients with evere COPD.

P544
The influence of high doses of N-acetylcysteine alone or in combination with
inhaled corticosteroids on quality of life in patients with COPD
Valentina Kapustina, Svetlana Ovcharenko. Faculty Therapy No.1, I.M. Sechenov
First Moscow State Medical University, Moscow, Russian Federation

Background: The aim of our study was to evaluate the effects of 6-month oral
N-acetylcysteine (NAC) treatment 1200 mg/day alone or in combination with
inhaled corticosteroids (ICS) on health-related quality of life (QOL) in outpatients
with COPD.
Methods: A total of 62 patients with stable COPD (36 males, mean age 66.8 years,
GOLD stage I-IV) were included and divided into two treatment groups. Group
1 received bronchodilators and NAC. Group 2 received NAC and ICS in addition
to bronchodilators. Clinical examination, pulmonary function tests and QOL were
measured at baseline and repeated after 6 months of treatment with the Short Form
36 Questionnaire (SF-36) and St. George’s Respiratory Questionnaire (SGRQ).
Results: SGRQ symptoms, total score and SF-36 social function score at baseline
were higher in group 2 (p<0.05). SGRQ symptoms, impact, activity and total
scores recorded significant improvements (p<0.0001) after NAC treatment with
greater changes in group 2. All improvements recorded by SGRQ scores were
higher than the 4 units’ threshold for the minimum clinically important difference
for both groups. The SF-36 scores indicated significant improvement in QOL in
both groups, especially in physical functioning, role-physical functioning, bodily
pain, general health, role-emotional and mental health domains scores. Reduction
of respiratory symptoms was registered even after 1 month of NAC treatment.
Nevertheless lung function parameters did not change over 6 months.
Conclusion: Long-term treatment of stable COPD patients with NAC 1200 mg/day
improves QOL measured both SF-36 and SGRQ with greater changes in combi-
nation of NAC with ICS.

P545
Gender differences of predictors of health status in patients with COPD
Mihaela Coliba1, Alexandru Corlateanu1,2, Victor Botnaru1,2 . 1Department of
Internal Medicine, State Medical and Pharmaceutical University “Nicolae
Testemitanu”, Chisinau, Republic of Moldova; 2Respiratory Diseases, The
Institute of Phthisiopneumology “Chiril Draganiuc”, Chisinau, Republic of
Moldova

Background: In recent years there has been an increase in the incidence, preva-
lence and mortality of COPD in women. The influence of gender on the health
status of COPD patients is studied rather superficially.
The aim of the study was to to evaluate the health status of COPD patients and
to identify the main predictors of quality of life in these patients according to the
gender.
Methods: 80 consecutive COPD patients were enrolled into the study. Spirometric
data were analyzed (FEV1, FVC, FEV1/FVC) and BODE index (BMI, FEV1,
MRC, 6 MWD). Health-related quality of life was assessed by the Clinical COPD
Questionnaire (CCQ) and the St. George Respiratory Questionnaire (SGRQ).
Results: The cohort consisted of 40 women with mean age 65±8.3 years and 40
men with mean age 64±8 years. Patients in both groups had the similar severity
of COPD by GOLD/ATS/ERS: FEV1,% was 46.27±15% versus 44.9±9.5% (p=
0.62). Patients in both groups had similar scores of all domains of the SGRQ: total
62.23 vs 65.01, p= 0.29; symptoms 76.46 vs 80.63, p=0.29; activity 57.49 vs 59.35,
p=0.58; impact 60.49 vs 63.35, p=0.29. There were no significant differences in
CCQ total score 2.96 vs 2.8, p=0.38. The forward stepwise regression analysis
shows that the BODE index, severity of obstruction and comorbidities are the
important predictors of health related quality of life in men, which explain 55%
of the total score of SGRQ (p<0.01). In women, 6MWD, age and oxygenation
explain 54.6% of SGRQ total score.
Conclusion: BODE index, degree of obstruction and comorbidities were found
to be the major determinats of quality of life in men, meanwhile age, exercise
capacity and level of arterial oxygenation in women.
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P546
The subclinical atherosclerosis and its association to clinical features of stable
COPD
Ozlem Salman Sever1, Isik Conkbayir2, Melike Yuce Ege1, Serap Akcali1,
Hikmet Firat1 , Tugba Kaplan1, Sadik Ardic1. 1Pulmonary Disease Clinic,
Ministery of Health Diskapi Y.B.Training and Research Hospital, Ankara, Turkey;
2Radiology Department, Ministery of Health Diskapi Y.B.Training and Research
Hospital, Ankara, Turkey

The link between COPD and atheroscleros (AS) has been speculated but such
information at clinical features of COPD and its relation to AS is limited. To eval-
uate subclinic AS in patients with COPD 33 male COPD patients and 15 healthy
male control subjects included the study. Subjects with exacerbation, DM, chronic
renal failure, cardiac diseases excluded. All the subject underwent spirometry,
blood sampling, carotid artery USG,24 hour oxygen saturation recording via a
holteroxymeter. We determined carotid artery intima-media thickness (CAIMT) as
indicator of subclinical AS.
Mean CAIMT was greater in COPD group (p=0.005)

Table 1. Subject characteristics

COPD group (n=33) Control group (n=15) p value
Mean ± SD Mean ± SD

Age 56.8±7.6 51.8±4.2 0.03
BMI, kg/m2 24.5±4.9 26.5±3 0.009
Pack-year history 42.4±29.3 24.8±23.8 0.03
Duration of illness, yr 8.9±6 0 <0.001
Systolic BP, mmHg 130.1±19.9 118±16.1 0.03
Diastolic BP, mmHg 79.7±11.9 72.3±8.6 0.009
CRP, mg/dl 6.04±4.5 3.4±1.1 0.03
% FEV1 44.4±17.5 119.1±18.3 <0.001
% FVC 57.2±16 104±15.3 <0.001
Avarage saturation in 24 hours 90.8±3.7 94.9±1.2 <0.001
T%90 32.3±33.18 3.42±10.1 <0.001
Mean CAIMT 0.802±0.19 0.65±0.07 0.005

HsCRP: High sensitive CRP, T%90: Time below 90% saturation.

Table 2. Pearson’s corralation of all subjects forCAIMT and other variables

Coefficient number p value

Age 0.39 0.008
Duration of COPD 0.304 0.02
Systolic BP 0.448 0.006
Diastolic BP 0.355 0.008
T%90 0.320 0.04
CRP 0.32 0.03
% FEV1 –0.343 0.03

Multivariate stepwise analysis showed significant associations between CAIMT
and decreased % FEV1 (p=0.018) and between systolic BP (p=0.004) independent
of age, BMI, duration of illness, diastolic BP, % FVC, CRP, T90%. Although
the duration of COPD, T90% and CRP correlated with CAIMT, impaired lung
function and severity of systolic blood pressure the predict CAIMT.

P547
Prevalence of heart disease in patients hospitalized for an acute exacerbation
of COPD: Impact on clinical outcome. A 6 month follow-up study
Silvia Fernandez Serrano1, Dan Sanchez Berenguer1, Jaume Oriol1, Ludmila
San Vicente2, Nuria Galofre3, Gemma Beltran1, Montse Altimira2,
Lidia Ortega1. 1Servei de Pneumologia, Hospital Municipal de Badalona,
Badalona, Barcelona, Spain; 2Servei de Cardiologia, Hospital Municipal de
Badalona, Badalona, Barcelona, Spain; 3Servei de Medicina Interna, Hospital
Municipal de Badalona, Badalona, Barcelona, Spain

Aim: In order to analyze the prevalence of heart disease “HD” (known or not)
in patients hospitalized due to an acute exacerbation of COPD, we carried out a
prospective study.
Material and methods: A total of 103 patients were prospectively included.
Clinical course and outcome were analyzed during a 6-month follow-up.
Assessment of mean length of stay, mortality and hospital readmission was made.
ECG, Echocardiography and NTproBNP value were used for the cardiac evaluation.
Results: 103 patients (71.83±9.3 years) were recruited, 81% of them with GOLD
stage ≥ 3.
Thirty-seven patients had a HD (a “newly” disease in 14): group FI. The COPD
was alone in 63: group FII.
The mean length of stay was 5.74±3.4 days and the in-hospital mortality rate was
2.9%. At 6-month follow-up: the mortality rate was 4.9% and the readmission
rate 46.6% (35.5% of early readmission). Between readmitted cases, 56% were in
GOLD stage 4.
With regard to the cardiac evaluation, the phisical examination (yugular venous
distention: 21.1% vs 4.6%, p=0.017; peripheral edema:31.6% vs 12.3%, p=0.022,
pulmonary rales: 18.4% vs 2%, p=0.04), the ECG (28.9% vs 10.8%, p=0.030), the
ecocardiography (LVEF < 50%: 23.7% vs 6.2%, p=0.014) and NT-proBNP (>
1200 pg/ml: 44.4% vs 13.3%, p=0.003) were more freqüent abnormal in the group
FI than in the group FII.

Conclusions: 1. The global prevalence of HD in our cohort of patients with an
acute exacerbation of COPD was 37%.
2. In this setting, physical examination, an abnormal ECG, an EF<50% and a
NTproBNP value > 1200pg/mL, could help to identify patients with a probable
HD.
3. Fifty-six% of readmissions were patients in GOLD stage IV.

P548
The relation between the inflamatory mediators, quality of life, and
classification of the Gold guidelines of COPD patients
Emad Ibrahim, Mohamed Zidan. Chest Department, Alexandria University
Faculty of Medicine, Alexandria, Egypt

Study objective: To assess the health-related quality of life (HRQL) of COPD and
both the degree of severity and inflammation.
Design: Cross-sectional study.
Setting: Large, tertiary care, Alexandria university teaching hospital.
Patients: Thirty patients with COPD (mean age, 60.7 years; mean FEV1, 70.8%
of predicted; mean FEV1/FVC 59.1% of predicted;PaO2, 70.7 mm Hg).
Methods: Patients underwent pulmonary function testing to assess physiologic
function and the degree of respiratory impairment. A baseline dyspnea index (BDI)
was used to determine levels of dyspnea, and a 6-min walk test was performed to
evaluate physical and exercise capacity. The St. George Respiratory Questionnaire
(SGRQ) was used to assess quality of life. Inflammatory mediators including:
tumour necrosis factor, interlukin-6, and c-reactive proteins were measured.
Results: The score on the SGRQ mean was57.5. Inflammatory mediators mean:
tumour necrosis factor was 4.5, interlukin-6 was 5.9, and c-reactive proteins was
11.8. Mild COPD patients were 33.3%, Moderate were 23.3%, severe 26.7%,
and very severe were 16.7%. Mean 6-min walk test was 55.2 m. Mean BMI
was 25.1.Patients showed a trend toward worse scores on most dimensions of the
SGRQ as the severity of COPD increase (P<0.001). Differences between groups
severity and HRQL and inflammatory mediators were only We found statistically
significant relations for level of severity of COPD and: SGRQ (P=0.03), six minute
walking test (P=0.04), and TNF (P=0.001).
Conclusions: The HRQL of patients with COPD was markedly impaired, with
more pronounced impairment of functions. The severity of COPD was a significant
predictor of increased TNF.

P549
COPD circle of care: Patient centred education and counselling tool for
COPD self-management
Charles Chan. Medicine, University of Toronto, Toronto, ON, Canada

Background: Current gaps exist between heathcare professionals and COPD
patients in effective communication & counselling on patient self management.
Aim and objective: To develop a patient centred counselling tool, based on Cana-
dian Clinical Practice Guidelines, for COPD self management that will meet the
needs of family physicians, nurses, respiratory therapists, COPD educators &
pharmacists responsible for COPD patient education.
Methods: 7 national stakeholder organizations and 14 healthcare professionals
from across Canada collaborated in the development of a patient centred COPD
education/counselling tool. A core development board (3 COPD nurse educators, 1
pharmacist, 1 family physicians and 1 respirologist) developed the core materials.
Input and direction was then provided by 3 regional committees (each comprised
of 2-3 healthcare practitioners) to ensure regional nuances and national application
of the tool. The national stakeholder organizations ensured that the tool meet
the requirements of the respective organizations. The tool was tested with COPD
patients to ensure usability and validity.
Results: A tool with universal graphics and language in a paper format will be
presented at the ERS. The tool contains self management strategies for preventing
acute exacerbations, breathlessness, signs of worsening COPD and action plan.
Conclusion: An effective patient education/counselling tool is required for suc-
cessful communication between healthcare professionals and patients on COPD
patient self-management. The utility and clinical impact of the tool will require
HCP education and training.

P550
Influence of tiotropium bromide (TB) on the severity of clinical, functional
symptoms and health-related quality of life (HRQL) in COPD patients (pts)
Lyudmyla Konopkina, Tetyana Pertseva, Vitalii Berezovskyi, Bogdana Basina.
Faculty Therapy and Endocrinology, State Medical Academy, Dnipropetrovsk,
Ukraine

Aim: To study influence of TB on the severity of clinical, functional symptoms
and HRQL in COPD pts.
Materials and methods: We studied 24 pts in stable phase of COPD (age –
64,3±2,3 yrs), who used fenoterol/ipratropium bromide (Berodual-H), before and
after 2-month’s course of treatment with TB (Spiriva® HandyHaler). Measure-
ments included clinical status (severity of cough score (1 – mild, 2 – moderate,
3 – severe), quality of mucus score (1 – low, 2 – moderate, 3 – high), sever-
ity of breathlessness MRC-score), spirometry, St.George’s Hospital Respiratory
Questionnaire (SGRQ).

79s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



SUNDAY, SEPTEMBER 25TH 2011

Results: Results are presented in the Table.

Parameters Before treatment After treatment p

Cough 1.27±0.14 0.64±0.15 0.004
Mucus 0.91±0.21 0.36±0.15 0.038
Breathlessness 1.91±0.16 1.00±0.19 0.001
FVC (% pred.) 84.8±5.86 92.3±5.64 0.361
FEV1 (% pred.) 53.4±4.52 61.8±4.89 0.214
FEV1/FVC 0.53±0.04 0.56±0.05 0.651
PEF (% pred.) 50.4±4.21 61.0±5.14 0.117
SGRQ: symptoms score 61.7±3.10 41.6±4.05 0.000
SGRQ: activity score 53.6±8.33 47.7±8.03 0.613
SGRQ: impacts score 42.4±6.97 40.2±6.19 0.814
SGRQ: total score 48.7±6.13 42.8±5.67 0.483

Conclusion: 1) 2-month’s course of treatment of COPD pts with TB leads to more
rapidly improvement of clinical status than of functional one; 2) symptoms score
of SGRQ reflects clinical changes of COPD pts and may be use as an objective
parameter during introductions of new treatment programs.

P551
The comparative characteristic of respiratory muscles function in patients
with bronchial obstruction
Tetyana Pertseva, Olena Myronenko. Internal Medicine Department,
Dnipropetrovsk State Medical Academy, Dnipropetrovsk, Ukraine

Almost all patients with bronchial obstruction have respiratory muscles (RM)
dysfunction of various severity levels.
The aim of our investigation was to evaluate the change of RM function in
bronchial asthma (BA) and chronic obstructive pulmonary disease (COPD) pa-
tients on different stage of diseases.
Study population: 48 COPD and 12 BA patients were included. Subjects were
divide depending on a stage of disease. The mean age of COPD pts. is 52,33±0,70
years, 8 females (22,3%) and 28 (77,7%) males. In gr. with BA the mean age is
49,78±5,64 years, 5 females (41,7%) and 7 (58,3%) males.
Methods: Spirometry and pneumotonometry were performed by means Master-
Screen Body/Diff (“Jaeger”, German). FEV1 and PImax were evaluated.
Results: Results are performed in table 1.

BA I st. BA II st. BA III st. COPD I st. COPD II st. COPD III st.

FEV1, % 83.44±3.5 66.45±2.6 44.33±8.2 91.25±3.23 66.09±5.33 36.78±5.82
PImax, % 74.05±2.1 55.75±3.7 49.99±5.3 47.22±3.12 51.77±3.27 65.93±4.41

p<0,05.

Conclusion: We estimate the dysfunction of RM in all groups pts with BA and
COPD. Correlation interrelation between FEV1 and PImax in pts with BA was
positive (r=0,78), in COPD pts – negative (r=-0,94). We assume, that obtained
data should be considered at drawing up of individual programs of treatment and
rehabilitation of COPD and BA pts.

P552
Comparative characteristics of protein metabolism disorders in patients with
occupational and non-occupational COPD
Svitlana Panina, Nataliya Sanina, Nataliia Gondulenko, Tetyana Igumnova.
Therapy Department, Ukrainian State Institute of Medical and Social Problems
of Disability, Dnipropetrovsk, Ukraine

Respiratory diseases, particularly COPD, set a significant place in the disability of
Ukrainian population. In the industrial regions of the country considerable place in
disability structure sets occupational COPD. Occupational and non-occupational
COPD have their peculiarities of the course, particularly at the biochemical level.
In order to identify biochemical differences between patients with COPD and
occupational COPD we examined 32 patients with occupational COPD (group 1)
and 32 patients with non-occupational COPD (group 2). These groups of patients
were comparable in all major characteristics. The control group consisted of 30
healthy individuals.
Study of biochemical homeostasis of patients showed a significant decrease of
albumin and a significant reduction of α1-globulin level in patients of 2nd group
compared with the 1st and the control groups, that shows the prevalence of
catabolism due to the long course of chronic inflammation in broncho-pulmonary
system and failure of α1-antitrypsin synthesis in these patients. Also it was shown
increasing levels of α2-globulin and β-globulins in patients of the 2nd group
compared with the groups 1st and control, indicating expressed activity of sys-
temic inflammation; increased γ-globulins level demonstrates a greater intensity
of immune processes. All the correlations were significant with p <0.01.
The results suggest a more pronounced shift of protein metabolism in patients with
non-occupational COPD, the prevalence of catabolic processes, active systemic
inflammation and intensification of immune processes. This may indicate the need
of including anti-inflammatory drugs in the rehabilitation of such patients.

P553
Evaluation of incontinence and quality of life in patiens with chronic
obstructive pulmonary disease (COPD) and bronchiectasis
Claire Brockwell, Allan Clark, Alexandra Baker, Ben Hicken, Gabriela Pardo,
Helen Little, Andrew Wilson. School of Medicine, University of East Anglia,
Norwich, United Kingdom

Background: Incontinence is common and more prevalent in respiratory disease.
Despite this, the effect of incontinence on quality of life in respiratory patients is
unknown.
Methods: We conducted a case controlled questionnaire study. We sent the
International Consultation on Incontinence Modular Questionnaire (ICIQ), the
Leicester Cough Questionnaire (LCQ), the EuroQol 5D (utility) and the MRC
questionnaire to 150 patients with COPD, 150 patients with bronchiectasis and
150 controls (orthopaedic surgical patients). The groups were age and gender
matched. Mann-Whitney test was used to determine effects of gender and disease.
Results: 164 (81 male) patients and 53 (22 male) controls replied. Overall, females
(68%) had more incontinence than males (41%). Median (IQR) values for ICIQ
were significantly (p<0.05) higher for female patients (4 (0-7.5)) but not for male
patients (0 (0-4)) compared to controls (3 (0-5.5), 0 (0-3.7) respectively). However,
male, but not female, patients with incontinence had a significantly (p=0.01) lower
utility score, despite no difference in MRC (table).

Effect of incontinence on quality of life

Number Age, yrs ICIQ* Utility* LCQ* MRC*
mean (sd)

Female
Continent 23 72.7 (10.4) 0 (0.0–7.0) 0.8 (0.7–0.8) 17.4 (15.0–18.4) 2.0 (2.0–3.0)
Incontinent 58 67.6 (11.3) 7 (5.0–10.5) 0.7 (0.6–0.9) 14.8 (11.9–17.2) 3.0 (2.0–3.8)

Male
Continent 48 71.7 (8.6) 0 (0–0) 0.8 (0.6–0.9) 16.6 (13.7–19.8) 3.0 (2.0–4.0)
Incontinent 31 72.4 (9.3) 5 (3.75–6.0) 0.6 (0.5–0.8) 13.8 (11.6–17.5) 3.0 (2.0–3.0)

*Values as median (IQR).

Conclusion: Incontinence is more common in females but males with incontinence
had more impaired overall health related quality of life.

P554
Initial clinical phenotype of COPD: Correlation with the natuaral history of
the disease
Luca Fasano1, A.M. Grazia Pacilli1, Paolo Carbonara1, Valerio Di Scioscio2,
Ilaria Valentini1, Giacomo Mistè1, Angela Montanari3, Mario Fabbri1 ,
Maurizio Zompatori2, Stefano Nava1. 1Respiratory and Critical Care Unit,
S.Orsola Malpighi University Hospital, Bologna, Italy; 2Cardiothoracic
Radiology, S.Orsola Malpighi University Hospital, Bologna, Italy; 3Statistics,
University, Bologna, Italy

The chronic airflow limitation characteristic of COPD is caused by a mixture
of small airway disease (obstructive bronchiolitis) and parenchymal destruction
(emphysema), the relative contributions of which vary from person to person.
Aim of this study was to evaluate, at the time of the first specialist evaluation,
the differences in lung and cardiac function and HRCT extent of emphysema
in patients with a spirometric diagnosis of COPD but different initial clinical
presentation (chronic bronchitis [CB] versus dyspnea [Dy]). 45 consecutive pa-
tients referred to our outpatients service by their GP were divided according to
their main first symptom (chronic bronchitis or dyspnea).Patients with Dy had
an obviously higher dyspnea score vs those with CB (MRC 2.9±0.9 vs 2.3±0.6,
p=0.02) and produced much less sputum (p<0.001). The severity of obstruction
was similar in the two groups (FEV1 31±11% predicted in both groups, p=0.89;
FEV1/VC 26±6% vs 27±7%, respectively for Dy and CB, p= 0.62). The CB
had worse arterial blood gases (PaO2 62±12 vs 69±10 mmHg, p=003; PaCO2
50±7 ±vs 45±7 mmHg, p=0.02) and showed a higher proportion of pulmonary
artery diameter >29 mm (a surrogate sign of pulmonary hypertension) 18/24 vs
8/21 pts, p=0.02). Dy group had larger CT emphysema extension score (35±16 vs
27±13%, even if this difference did not reach statistical significance, p=0.06). In
conclusion we have shown differences between the two COPD phenothypes with
similar airflow limitation, with CB patients showing worst ABGS and indirect
signs of pulmonary hypertension, while Dy group was characterized by a higher
degree of emphysema.
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P555
Relationships between elevated cardiac troponin levels in COPD
exacerbations and subsequent cardiac investigation and management
Padman R. Vamadevan, Andrew W. Hitchings, Dana Ahnood, Tejwant S. Grewal,
Emma H. Baker. Clinical Pharmacology Unit, Division of Biomedical Sciences,
St George’s, University of London, London, United Kingdom

Background: Admission cardiac troponins (cTn) are elevated in 18-27% patients
with COPD exacerbations (BMC Pulm Med 2009;9:35). Clinicians often attribute
this rise to co-existing inflammation, anaemia or renal impairment. However,
elevated cTn is associated with a significantly increased 30-day post-admission
mortality independently of these factors, and its presence indicates underlying
myocardial injury. We determined proportions of patients undergoing cardiac
investigation and receiving cardioprotective treatment following an exacerbation-
related cardiac troponin I (cTnI) rise.
Methods: 237 COPD patients (127 male, 73±11yrs) admitted with exacerbations
between July 2008-9, and with a measured cTnI within 24h of admission were
retrospectively identified. Clinical information was retrieved using the electronic
patient record.
Results: Admission cTnI was “undetectable” (U, <0.02μg/L) in 15%, “mea-
surable” (M, 0.02-0.05μg/L) in 59% and “elevated” (E, >0.05μg/L) in 26% of
patients.

U M E P

Investigations within 3 months of admission
Echocardiography 11% 18% 30% 0.074
Cardiac Catheterisation 0% 1% 7% 0.019

Discharge medication (n=205)
Aspirin 40% 40% 42% 0.943
ß-blocker 7% 5% 10% 0.660
Statin 33% 42% 40% 0.442
ACE inhibitor 27% 26% 24% 0.961

Conclusions: cTnI elevation is not specific for coronary thrombosis, and rises in
exacerbations may reflect demand ischaemia, direct cardiac damage, or myocardial
strain. No guidelines exist regarding the optimal management of such patients.
However, given their increased risk of early mortality, further cardiac investiga-
tion to reveal underlying mechanisms of cTnI release may enable appropriate
therapeutic targeting and improve outcomes.

P556
Comparison of multidimensional assessment systems with regard to risk
prediction for exacerbations of COPD
Takashi Motegi1, Takeo Ishii1, Kumiko Hattori1, Koichiro Kamio2,
Kouichi Yamada1, Misuzu Kurahara1, Akihiko Gemma2, Kozui Kida1.
1Respiratory Care Clinic, Nippon Medical School, Tokyo, Japan; 2Department of
Internal Medicine, Divisions of Pulmonary Medicine, Infectious Disease and
Oncology, Nippon Medical School, Tokyo, Japan

Aim: Acute Exacerbations of COPD (AECOPD) are major concerns with regard
to morbidity, mortality and economic burden. In this study, we compared the
efficacy of 3 assessment systems for predicting AECOPD: BODE index (Body
mass index, airway Obstruction, Dyspnea, Exercise capacity); DOSE index (Dys-
pnea, airway Obstruction, Smoking status, Exacerbations); and ADO index (Age,
Dyspea, airway Obstruction).
Participants and methods: The frequency of exacerbations (FE) for a 1-year
period was retrospectively studied for 183 consecutive patients with COPD. Fol-
lowing parameters were used to compare the results: pulmonary function tests,
6-minute walking test, MMRC dyspnea scale, low-attenuation area (LAA%) on
HRCT and FE.
Results: The study included 183 patients (M/F 170/13). The mean age and
FEV1%predicted were 71.4 years and 55.7%, respectively. The mean annual ex-
acerbation rate was 0.57 per patient-year. FE was significantly correlated with
the following parameters: lower FEV1%predicted (p<0.001), lower% DLco/VA
(p=0.021), shorter 6MWD (p=0.016), higher MMRC (p=0.001), higher DOSE
index (p<0.001), higher BODE index (p=0.001), higher ADO index (p=0.001),
and larger LAA% (p=0.002). FE was significantly associated with prescribed
long-term oxygen therapy (Odds ratio [OR] 4.17, p < 0.001) and exacerbation rate
for the previous year (OR 2.79, p < 0.001). The area under the receiver-operator
curve for predicting exacerbation during the 1-year follow-up was 0.65 for the
BODE index, 0.64 for the ADO index, and 0.75 for the DOSE index.
Conclusions: The DOSE index appears to be superior to the BODE and ADO
indices interms of predicting exacerbations of COPD.

P557
Relation of red blood cell distribution width with long-term survival in acute
exacerbation of chronic obstructive pulmonary disease
Sedat Altin1, Ekrem C. Seyhan1, Sinem Sökücü1, Seda Tural1, Imran Tural2,
Gülsah Günlüoglu1. 1Chest Diseases, Yedikule Teaching Hospital for Chest
Diseases and Thoracic Surgery, Istanbul, Turkey; 2Cardiology, Bagcilar
Education and Research Hospital, Istanbul, Istanbul, Turkey

Background: Cardiovascular risk factors and cardiac comorbidities are frequent in
COPD patients. Red blood cell distribution width (RDW), an automated measure
of red blood cell size heterogeneity (eg, anisocytosis) that is largely overlooked,
is a newly recognized risk marker in patients with established cardiovascular
disease (CVD). RDW may reflect nutritional deficiencies, bone marrow dysfunc-
tion, or systemic inflammation. To study the long-term prognostic value of red
blood cell distribution width (RDW) in patients hospitalized with acute exacerba-
tion of chronic obstructive pulmonary disease and to compare the value of this
measurement with haemoglobin levels and anaemia status.
Methods: During a 4-year period, we studied 149 consecutive patients (aged 61
years, 128 male) hospitalized with COPD. Demographic, clinical, echocardio-
graphical, and laboratory characteristics were registered at discharge and patients
were closely followed-up for 40 months (25–49).
Results: Median RDW was 14.6% (13.5– 16.5) and was higher among decedents
(P <0.001). RDW levels above the median were associated with a significantly
lower survival rate on long-term follow-up. These levels were predictive of death
in anaemic patients and especially in non-anaemic patients even after adjustment
in the multivariable model.
Conclusion: In the acute exacerbation of COPD higher RDW levels at discharge
were associated with a worse long-term outcome, regardless of haemoglobin levels
and anaemia status.

P558
Mathematical arterialisation for monitoring during exacerbation
Ulla Møller Weinreich1, Beata Rychwicka-Kielek1, Bjarne Andersen1,
Rana Bibi1, Lene Birket-Smith1 , Søren Risom Kristensen2, Stephen
Edward Rees3. 1Pulmonary Medicine, Aalborg Hospital, Aalborg, Denmark;
2Clinical Biochemistry, Aalborg Hospital, Aalborg, Denmark; 3Health Science
and Technology, Aalborg University, Aalborg, Denmark

Repeated arterial puncture for acid-base and oxygenation status is painful, but
quite common in COPD patients admitted for periods of exacerbation. Recently,
a method has been presented (Rees, S.E. et. al. Comput. Methods Programs
Biomed. 2006;81:18-25) for mathematically transforming values in peripheral ve-
nous blood to arterial, potentially eliminating the need for painful arterial puncture.
This method has been evaluated at a single time point in COPD patients (Rees,
S.E. et. al. Eur J Appl Physiol. 2010;108:483-94).
The aim of this study was to evaluate the method in patients during the whole
period of admission to the hospital for exacerbation.
Twenty patients were studied over an admission of on average 5 days, with an
average of 3 arterial blood samples taken during this period. For each arterial
sample a paired peripheral venous sample was taken and used to calculate arterial
values.
Values of pH and arterial PCO2 calculated by the method compared well with those
measured with a mean and standard deviation of the difference (measured minus
calculated) of 0.000±0.010 pH and -0.03±0.26 kPa PCO2. Figure 1 illustrates the
ability of the calculated values (squares, dashed) of arterial pH, PCO2 and PO2 to
mirror measured clinical changes (open circles, solid) in a single patient studied
on six consecutive days.

Conclusions: The method may be a useful tool to evaluate COPD patients during
admission without the need for repeated arterial punctures.
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Do exacerbation outcomes in the POET-COPD™ trial differ between
regions?
Maureen P.M.H. Rutten-van Mölken1, Leonardo M. Fabbri2, Klaus F. Rabe3,
Harald Kögler4, Thomas Glaab4, Hendrik Schmidt4, Kai M. Beeh5,
Claus Vogelmeier6. 1Department of Health Economics, Institute for Medical
Technology Assessment (IMTA), Erasmus University, Rotterdam, Netherlands;
2Department of Medical and Surgical Specialties, University of Modena &
Reggio Emilia, Modena, Italy; 3Department of Pneumologie, Grosshansdorf
Hospital, Grosshansdorf, Germany; 4Medical Affairs, Boehringer Ingelheim
Pharma GmbH & Co KG, Ingelheim, Germany; 5Department of Internal and
Pulmonary Medicine, Insaf Respiratory Research Institute, Wiesbaden, Germany;
6Division for Pulmonary Diseases, Hospital of the Universities of Giessen and
Marburg, Marburg, Germany

Background: Exacerbation outcomes in chronic obstructive pulmonary disease
(COPD) trials may vary between geographical regions due to differences in aspects
such as health systems, local treatment paradigms or climate. The randomized,
double-blind, double-dummy, 1-year POET-COPD™ trial (n=7376) showed fewer
moderate or severe exacerbations in the tiotropium (18 μg qd) versus salmeterol
(50 μg bid) group.
Aims and objectives: A post-hoc analysis to examine if geographical region
influenced exacerbation outcomes.
Methods: Important inclusion criteria were age ≥40 years, postbronchodilator
forced expiratory volume in 1 s (FEV1) ≤70% predicted and ≥1 exacerbation
in prior year. Countries (n=25) were grouped into four regions: Eastern Eu-
rope, Western Europe, Nordic and Mediterranean. Interaction analyses were per-
formed for time to first exacerbation (primary endpoint) and annual exacerbation
rate.
Results: 7376 patients were randomized and treated. Results are shown in the
table.

Region N Tiotropium / Tiotropium vs salmeterol
salmeterol

Time to first exacerbation Number of exacerbations
Hazard ratio [HR] (95% CI)* Rate ratio [RR] (95% CI)†

Eastern Europe 2449 / 2412 0.87 (0.70–0.95) 0.88 (0.80–0.96)
Western Europe 925 / 926 0.83 (0.72–0.97) 0.90 (0.79–1.03)
Nordic 70 / 75 0.81 (0.51–1.29) 0.97 (0.67–1.41)
Mediterranean 263 / 256 0.81 (0.62–1.04) 0.91 (0.74–1.13)

*Cox regression (interaction p-value: 0.92); †Poisson regression correcting for overdispersion
(interaction P-value: 0.95).

Conclusion: Post-hoc subgroup analysis of the POET-COPD™ trial by geograph-
ical region suggests that the exacerbation benefits of tiotropium over salmeterol
are independent of region.
Funded by Boehringer Ingelheim/Pfizer

P560
Effect of acute exacerbations on circulating thrombotic and fibrinolytic
markers in COPD patients
Riccardo Polosa1, Mario Malerba2, Alessandro Radaeli3, Jaymin Morjaria4,
Raimondo Gullo1, Giuseppe Di Maria1. 1Medicina Interna e Specialistica,
Università di Catania, Catania, Italy; 2Medicina Interna, Università di Brescia,
Brescia, Italy; 3Emergenza, Spedali Civili di Brescia, Brescia, Italy; 4Asthma
Allergy Inflammation and Repair, Southampton General Hospital, Southampton,
United Kingdom

Introduction: Patients with COPD are prone to clinical exacerbations which are
associated with increased airway inflammation, a potent pro-thrombotic stimulus.
Aim: To investigate whether activation of the endothelial-coagulative system
occurs in association with COPD exacerbation.
Methods: Surrogate markers of inflammation were collected: interleukin-6 (IL-6);
endothelium damage: von Willebrand’s factor (vWF); clotting activation: D-dimer
(D-D), and prothrombin fragment 1+2 (F1+2); fibrinolytic response: plasminogen
activator inhibitor 1 (PAI-1), in COPD subjects during exacerbation.
Results: In 30 COPD subjects, IL-6, vWF, D-D and F1+2 levels were elevated
during exacerbation and decreased significantly at clinical stability (IL-6, p=0.005;
vWF, p<0.001; D-D, p<0.001; F1+2, p<0.001). PAI-1 levels did not change at
exacerbation compared to clinically stable situations.

Changes in circulating endothelial, clotting and fibrinolytic markers in COPD patients

At Acute Exacerbation At Clinical Stability % Median Change P value
(Visit 1) (Visit 2)

IL-6 (pg/mL) 4.95 (2.98, 9.75) 3.2 (2.38, 4.78) –35.4% 0.005
vWF (pg/mL) 169.6 (121.6, 231.4) 122 (91.1, 160.2) –28.1% <0.001
D-D (ng/mL) 157.5 (141.75, 233) 127 (111.25, 151.5) –19.4% <0.001
F1+2 (nmol/L) 1.19 (0.95, 1.66) 0.73 (0.53, 0.91) –38.7% <0.001
PAI-1 (ng/mL) 11.35 (9.38, 14.28) 10.7 (8.48, 13.35) –5.7% 0.765

All values are medians (IQR).

Conclusions: COPD exacerbations are associated with endothelial activation and
clotting initiation. This was not associated with a change in PAI-1, implying a

defect in the fibrinolytic response to inflammation. The pro-thrombotic nature of
COPD exacerbations appears to be mitigated by excessive fibrinolysis

P561
Predictors of mortality after hospitalisation for acute exacerbation of chronic
obstructive pulmonary disease
Ying Wang1,2, Sjur Humerfelt3 , Knut Stavem2, Fredrik Dahl1,
Torbjørn Haugen1,4. 1HØKH, Research Centre, Akershus University Hospital,
Lørenskog, Norway; 2Dep.Internal Medicine, Faculty Division, Akershus
University Hospital, Lørenskog, Norway; 3Thoracic Medicine Department, Oslo
University Hospital, Aker, Oslo, Norway; 4Dep. Airway Disease, Clinic for
Allergy and Airway Disease, Oslo, Norway

Introduction: In this study we wanted to identify predictors of mortality among
patients hospitalised for acute exacerbation of chronic obstructive pulmonary
disease (AECOPD).
Materials and methods: 596 patients hospitalised for AECOPD were retrospec-
tively studied after discharge from Oslo University Hospital, Aker between 2006
and 2008 with median follow-up time 30 months (range 0 to 56)). The patients’
characteristics and potential predictors of death at the index admission were
abstracted from medical records. Hazard ratios for death were estimated using
multivariate Cox regression among those with valid spirometry.
Results: Mean age was 73 years (SD 11), 54% were women. In total 112 patients
received non-invasive ventilation (NIV) during the index admission. Mean forced
expiratory volume in one second (FEV1) was 43% of predicted (SD 17), mean
body mass index (BMI) was 24 kg/m2 (SD 6). In total, 303 patients (51%) died.
Hazard ratios for death of each predictor are listed in [Table 1].

Table 1. Predictors of mortality following hospitalisation for AECOPD (N=426)

Hazard ratio 95,0% CI P-value

Upper Lower

Age, increase of 1 year 1,06 1,04 1,08 <0,001
Sex, female vs. male 0,74 0,55 1,00 0,048
No comorbidity (referent)

1 of 12 comorbidities 1.16 0.77 1.75 0.484
2 of 12 comorbidities 1.27 0.81 1.98 0.301
≥3 of 12 comorbidities 1,80 1,15 2,82 0,01

NIV 1,73 1,19 2,52 0,004
FEV1(% pred), increase of 10% 0,88 0,79 0,97 0,014
BMI, increase of 1 kg/m2 0,95 0,92 0,98 0,003

Conclusion: High age, male sex, more than two comorbidities, need for non-
invasive ventilation, low FEV1 and low BMI were associated with increased
mortality after hospitalisation for AECOPD.

P562
Development of an automated questionnaire for the early detection of COPD
exacerbations (AQCE)
Antonio León1, Sonia Astorga1, Mario Crespo2, Daniel Sánchez2,
Inmaculada Failde3, Felipe Crespo2. 1Pneumology and Allergy Unit, Puerta del
Mar University Hospital, Cadiz, Spain; 2Biomedical Engineering and
Telemedicine Researching Group, University of Cadiz, Cadiz, Spain; 3Preventive
Medicine and Public Health Area, University of Cadiz, Cadiz, Spain

Background and aim: This work’s goal is developing a COPD exacerbation symp-
toms and prodromes-based questionnaire for the early detection of exacerbations
at home by a device for telemonitoring.
Methods: AQCE was linguistically and medically checked for inconsistencies,
resulting in 15 items: general health status (1), cough (1), phlegm (2), dyspnea (3),
sleep conditions (2), cold-like symptoms (4), lung sounds (1) and coordination test
(1). A group of 52 stable patients reported having had at least one severe exac-
erbation event was selected. Questionnaire understanding degree was determined
by two experts by semi-structured interviews and 5-point Likert scale questions.
Reliability was conducted by test-retest over spirometry, clinical evaluation, the
AQCE and the validated questionnaire Clinical COPD Questionnaire (CCQ) in a
range of 15-30 days. Concordance was established by using the intraclass correla-
tion coefficient (ICC), stability by the Wilcoxon signed-rank test and reliability by
Cronbach’s alpha.
Results: Items showed a high degree of comprehension for 97.1% of sample.
Comprehension concordance between patients and expert 1 was 0.71 and between
patients and expert 2 0.53. Mean FEV1 in the first session was 42.63% (SD
16.69) and in the second one 41.18% (SD 17.5). CCQ did not vary significantly
in test-retest. Total score for AQCE and each item independently was confirmed
to return similar values and these results did not show statistically significant
differences in test-retests. Internal consistency was 0.7.
Conclusions: AQCE is comprehensible, reliable, stable and consistent for COPD
patients.
AMICA project AAL Joint Programme AAL-2008-1-176
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P563
Procalcitonin use in acute exacerbations of COPD
Thomas Medveczky, Mark Jackson. Department of Respiratory Medicine, The
Princess Royal Hospital, Brighton and Sussex University Hospitals NHS Trust,
Haywards Heath, Sussex, United Kingdom

Background: Acute exacerbations of chronic obstructive pulmonary disease (AE-
COPD) contribute to a rising number of hospital admissions in United Kingdom
[1]. This study investigates the role of procalcitonin (PCT) essay in antibiotic
prescribing in AECOPD.
Methods: A prospective study of 30 patients admitted with acute exacerbation of
COPD in Winter 2010. All patients were assessed with routine Xray,bloods, CRP
and Procalcitonin essay. Decisions to treat with antibiotics were made using clin-
ical impression and a standard PCT protocol [2]. Antibiotic use was discouraged
if initial PCT level <0.25 mcg or 80-90% fall of peak PCT value after 72 hours.
Primary outcomes measured in antibiotic use, length of stay, readmission rate.
Results: From 30 cases in our study 7/30 (23%) had antibiotics stopped on ad-
mission with PCT <0.25 mcg. 3/30 (10%) had antibiotics stopped after 72 h PCT
level fall. 13/30 (44%) had antibiotics irrespective PCT value and 7/30 (23%) did
not need antibiotics clinically disregarding PCT use. Length of stay using PCT
was 20% shorter vs no PCT use. No significant difference in re-admission rates
(1/10 in PCT vs 2/20 no PCT use).The economical savings (stay,antibiotics) using
PCT was 900 £ p/P.
Discussion: Procalcitonin significantly reduced the use of antibiotics in acute ex-
acerbation of COPD. This means reduction in stay, antibiotic side effects,savings
without increased rate in readmissions.Our data suggests the use of the PCT essay
may improve clinical care in exacerbations of COPD.Further studies on a larger
number of patients are needed.
References:
[1] Hospital admission rates AECOPD 2004-2008 National Library for Health,

UK.
[2] Schuetz et al. Procalcitonin guided antibiotic therapy (...) BMC HS Research

2007.

P564
Characteristics of patients with chronic obstructive pulmonary disease
(COPD) discharged from the emergency department – Improving the care
pathway for acute exacerbations of COPD
Santino Capocci, David Turner, Robert Pinate, Myra Stern, Louise Restrick.
Respiratory Medicine, Whittington Hospital NHS Trust, London, United Kingdom

Introduction: This study characterized COPD-patients attending an Emergency
Department (ED) who are discharged.
Methods: Retrospective records-review of COPD-patients discharged from ED
(04/2009-03/2010) included demographics, symptoms, spirometry, treatment (pre-
ED and discharge), ED attendances/hospital admissions & deaths in the subsequent
90 days.
Results: 49/53 episodes coded COPD-ED-discharges in 45 patients were compat-
ible with AECOPD (11% of total 387 AECOPD presentations). 30/49 presented
outside 9-5, Monday–Friday. Obstructive spirometry was recorded for 28/45:
mean (SD) FEV1 1.21 (0.55)litres. Patients on GP-COPD registers included 2 with
restrictive spirometry; 2 had no spirometry; 11 a new COPD diagnosis. Symp-
toms were increased breathlessness (42/47), cough (38/48) & changing sputum
(15/48). Mean (range) symptom duration was 4 (0-28)days (n=40), but <1 day in
21/40. 8/46 started corticosteroids and 10/46 antibiotics before attending ED. At
discharge, 34/49 received/continued corticosteroids; 16/49 antibiotics. 2 patients
died. 15/49 episodes resulted in hospital admission within 90 days, 6/15 within 2
weeks.
Conclusions: Patients discharged from ED with AECOPD account for 11% of
COPD hospital presentations (<1/week). >50% presented within 24h of symp-
toms, 60% outside working-hours. In >20%, diagnosis was not confirmed by
spirometry. Only 20% started exacerbation treatment before attending; 30% not
given corticosteroids on discharge. Readmission rates were high despite moder-
ately severe COPD. Optimal management of ED-COPD discharges should include
corticosteroids, followed by GP-review within 7 days.

P565
Impact of pneumonia on mortality and length of stay in patients hospitalized
with acute COPD exacerbations
Siw Lillevik Andreassen1, Erik Dyb Liaaen2, Nikolai Stenfors3,4 , Anne
Hildur Henriksen5,6. 1The Medical Faculty, Norwegian University of Science and
Technology, Trondheim, Norway; 2Departement of Internal Medicine, Aalesund
Hospital, Aalesund, Norway; 3Department of Respiratory Medicine and Allergy,
Østersund Hospital, Østersund, Sweden; 4Pulmonary Medicine, Department of
Public Health and Clinical Medicine, Umeå University, Umeå, Sweden;
5Department of Pulmonary Medicine, Trondheim University Hospital, Trondheim,
Norway; 6Department of Circulation and Medical Imaging, Norwegian
University of Science and Technology, Trondheim, Norway

Background and aims: Community acquired pneumonia (CAP) is common among
patients hospitalized with acute exacerbations of chronic obstructive pulmonary
disease (COPD).
The aims were to study the impact of (CAP) on the length of hospital stay (LOS),

the in-hospital mortality, and the use of non-invasive ventilation (NIV) regardless
of COPD severity in patients hospitalized because of COPD exacerbations.
Methods: Retrospectively all COPD hospitalizations in the Departments of Inter-
nal and Respiratory Medicine in one Swedish and two Norwegian hospitals were
registered. A total of 1144 admissions (731 patients) were identified from patient
administrative systems. CAP was defined as pneumonic infiltrates on x-ray and
CRP values over or equal to 40 mg/L, and 237 admissions followed these criteria.
Non-CAP was defined as no pneumonic infiltrates on x-ray and CRP lower than
40.
Results: Patients with CAP had higher usage of NIV (18.1% versus 12.5%,
p=0.04) and increased LOS (median 9 days versus 5 days, p<0.001). A higher
percentage of those with mild to moderate COPD had CAP compared to those with
severe disease (40.0% versus 27.6%, p=0.007). The mortality was not increased in
the CAP group.
Conclusions: In conclusion, the in-hospital mortality was not increased among
COPD patients with CAP compared to the non-CAP group. This may in part be
explained by the more frequent treatment with antibiotics and NIV among the
COPD patients with CAP and partly because a higher proportion of those with
CAP had mild to moderate COPD compared to the non-CAP group.

P566
Infectional factors influences on cytomorphological picture of bronchial
biopsies at COPD exacerbation
Ekaterina Bukreeva1, Gulnara Seitova2, Raisa Pleshko3. 1Therapy, Siberian
Medical University, Tomsk, Russian Federation; 2Medical Genetics, Siberian
Medical University, Tomsk, Russian Federation; 3Morphology, Siberian Medical
University, Tomsk, Russian Federation

Purpose: To match and analyze bronchial biopsies in dependence on infectional
factor at COPD exacerbation.
Material: 46 COPD patients were examined, infectional nature of ex-
acerbation was confirmed at 30 patients. In common group patients in-
traepithelial lymphocytes count in brush-biopsy was 29.5±3.4/mm2, intraep-
ithelial eosinophiles–2.3±0.7/mm2, intraepithelial neutrophiles–0.0/mm2, stro-
mal neutrophiles 5.4±1.4/mm2, stromal eosinophiles 9.6±2.6/mm2, squa-
mous cell methaplasia expressiveness–0.5±0.3/point, reserved cell hyperplasia
0.6±0.2/point, goblet cell hyperplasia–0.3±0.1/point.
Endobronchail biopsies and morphometrical estimation of biopsy were made.
Intraepithelial lymphocytes count–28.2±4.6/mm2 and 31.2±5.3/ mm2, intraep-
ithelial eosinophiles count–2.4±0.7/mm2 and 2.2±0.6/mm2, stromal neutrophiles
count–5.2±0.8/mm2 and 5.6±0.9/mm2 were the same in dependent on exacerba-
tion etiology and the same expressiveness of goblet cell hyperplasia.
At noninfectional COPD exacerbation stromal eosinophiles cell count was
12.3±1.5/mm2 vs 7.6±1.5/mm2 (p<0.05) at infectional COPD exacerbation,
although at second group the expressiveness of reserve cell hyperplasia was high
than at first group–0.8±0.2/point and 0.4±0.1/point accordingly (p<0.05), and
the expressiveness of squamous cell methaplasia was the same–0.7±0.2/point and
0.3±0.1/point (p<0.05) accordingly.Etiology of COPD exacerbation influences on
pathomorphological process in bronchial mucosa. This results in more expressive-
ness of squamous cell methaplasia and reserve cell hyperplasia in presence of
infectional factor at COPD exacerbation patients.

P567
Cognitive decline in stable and exacerbating COPD vs. controls
James W. Dodd1, Rebecca A. Charlton1, Martin van den Broek2, Paul W. Jones1.
1Clinical Sciences, St George’s University of London, London, United Kingdom;
2Department of Neuropsychology, St George’s NHS Healthcare Trust, London,
United Kingdom

Background: Poor cognitive function does not mean that decline has occurred.
This is the first study in COPD to test for the presence of cognitive decline using
formal neuropsychological assessment.
Methods: Neuropsychological tests were performed in stable COPD patients
(COPD_S n=50), patients hospitalised with an acute exacerbation (COPD_E
n=20) and controls (CTRL_S n=20). Pre-morbid cognition was estimated from
adult reading ability, which is resistant to cognitive decline. Performances signifi-
cantly below predicted ability (p<0.05) are judged to have declined.
Results: The two COPD groups were similar in age, gender and pack yrs, but
COPD_E had lower FEV1pp and PaO2. Frequency of decline in working memory
was not significantly different between the three groups (Table 1). More exacer-

Table 1

COPD_E COPD_S CTRL_C p value

Age 71±11 69±8 64±9 NS
Gender 11F 27F 11F NS
Pack Yrs 61±40 57±24 7±12 0.001
FEV%pred 40±15 52±22 0.03
PaO2 8.8±1.6 10.2±1.8 0.05
PaCO2 5.5±0.9 5.03±0.5 NS
Decline in Processing Speed 55% 24% 5% E<S=C*
Decline in Working Memory 10% 20% 25% NS

*Group difference (χ2) p<0.05; between groups: p>0.05 (=); p≤0.05 (≤).
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bating patients showed decline in processing speed than stable patients or controls
(p=0.01) (figure).
Conclusion: Over half of patients prior to discharge with exacerbation and a
quarter of stable patients with COPD exhibited significant cognitive decline in
processing speed. It is unclear if the decline was acute, chronic or reversible.

P568
Post discharge mortality in North Indian patients with exacerbation of COPD
Hilal Dar, Umar Khan, Parvaiz Koul. Internal & Pulmonary Medicine,
SheriKashmir Institute of Medical Sciences, Srinagar, J&K, India

Background: Mortality rates at 2 years following discharge among patients with
exacerbation of COPD have ranged from 22% to 49%. No mortality data is available
for such patients from India, especially Kashmir, where COPD is common.
Objective: To determine the post discharge mortality rate and its determinants
among patients with COPD hospitalized for acute exacerbation, in a 650-bedded
tertiary care facility in Srinagar, Kashmir (India).
Methods: One hundred and fifty-one patients admitted with a diagnosis of acute
exacerbation of COPD from October 2008 to October 2010 & discharged after
treatment were followed prospectively for a period of 2 years for any deaths
and recurrences of exacerbations. The relationship of mortality with potential
patient factors was analysed statistically by employing multiple logistic regression
analysis, Kaplan- Meier survival analysis and Cox regression.
Results: During a followup of two years following discharge, 39.7% patients died
with the majority (34.4%) of deaths occurring during the first year. Risk factors as-
sociated with increased mortality included lower health status at discharge (SGRQ
score > 60, p value < 0.001), GOLD stage 4 (p < 0.001), BMI < 18 kgs/m2 (p
value < 0.001), SaO2 ≤ 90% at discharge (p < 0.001) and 6MWT distance of
< 150 metres (p < 0.001). Frequency of exacerbations increased with increasing
GOLD stage (p < 0.001).
Conclusion: Mortality after discharge is high among north Indian patients admitted
with acute exacerbation. Poor functional status at discharge and advanced lung
disease are predictive of excessive mortality. Advanced stage of lung disease is
associated with frequent exacerbations.

P569
CURB-65 and mortality in pneumonic and non-pneumonic exacerbations of
COPD
John Steer1, G. John Gibson2, Stephen C. Bourke1. 1Department of Respiratory
Medicine, North Tyneside General Hospital, North Shields, Tyne and Wear,
United Kingdom; 2Institue of Cellular Medicine, Newcastle University,
Newcastle-upon-Tyne, Tyne and Wear, United Kingdom

Background: Acute exacerbations of chronic obstructive pulmonary disease (AE-
COPD) requiring hospitalisation are often complicated by consolidation. In patients
with pneumonia and AECOPD (pAECOPD) the CURB-65 prediction tool is widely
used yet its utility in this population is uncertain.
Objective: To assess the effect of pneumonia on outcome, and the utility of
CURB-65, in AECOPD.
Method: Patients hospitalised with AECOPD were recruited prospectively, with
clinical data and CURB-65 collected on admission. Pneumonia was defined as the
presence of new consolidation visible radiographically.
Results: Of 920 patients recruited, 299 (32.5%) had complicating pneumonia.
Patients with pAECOPD were significantly older (mean age 75.7 v. 71.8 years);
more often male (50.8% v. 43.8%); and had slightly better preserved ventilatory
function (FEV1 45.5 v. 42.9% predicted).
In-hospital mortality was higher in pAECOPD than npAECOPD (20.1% versus
6%; p<0.001) and mortality for each CURB-65 group is shown in table 1:

Mortality for CURB-65 groups

CURB-65 score Predicted mortality pAECOPD npAECOPD
in CAP, %*

n In-hospital mortality, % n In-hospital mortality, %

0–1 1.5 91 12.1 322 2.2
2 9.2 100 15 197 6.6
3–5 22.4 108 31.5 102 16.7

*From Lim et al.

Area under the ROC curve for CURB-65 against in-hospital mortality was 0.66
(95% CI 0.58–0.74) for pAECOPD and 0.72 (95% CI 0.63–0.81) for npAECOPD.

Conclusion: In pAECOPD, risk of death is significantly greater than npAECOPD,
and is higher than predicted by CURB-65. CURB-65 is a less good predictor of
in-hospital mortality in pAECOPD than previously reported in CAP, and other
prediction tools may be required for this population.

P570
Anemia in COPD patients with an exacerbation
MºCarmen Juarez Morales, Javier De Miguel Díez, Teresa Gómez Garcia,
Jorge García Angulo, Jorge Chancafe Morgan, Gema Sánchez Muñoz,
Luis Puente Maestu. Respiratory Medicine, Hospital General Gregorio Marañon,
Madrid, Spain

COPD typically shows poliglobulia secondary to hypoxemia. But, the opposite
situation is also observed.
Aims: Quantify and classify the anemia in COPD patients with an exacerba-
tion, describe clinical characteristics, factors which determine the anemia and the
influence of the anemia in survival.
Methods: Observational prospective study of COPD patientes with exacerbation.
Demographic and anthropometric information as well as co morbidities and lung
functional test is recorded. We measured survival after discharge and mortality
risk factors.
Results: 106 were included (93 men). Average age was 71±9, BMI 25.7±5.6
kg/m2, FEV1 39±13%. 88.9% used to smoke or were smoking at present. Anemia
prevalence was 37.7%. dyslipidemia (73.6%), high blood pressure (59.4%), heart
failure (59.4%) and pulmonary hypertension (44.3%). Average Charlson index was
5.9±1.4 (87.9% ≥ 5), and the META index measured by bioelectric impedian-
ciometry was 22.3±7.8. 48.1% were taking more than 5 treatments. In logistic
regression test factors that determined anemia were age, iron and creatinin levels
(p<0.05) and the META index (p<0.01). Survival in patients with anemia was
39±4 months compared to 53±3 months in patients without anemia (p<0.001).

Mortality risk factors were FEV1, BMI and creatinin levels.
Conclusion: Anemia is frequent in COPD patients with exacerbation. Survival is
clearly influenced by anemia. Age, iron levels, creatinin levels and META index
influence the most.

P571
Our experience of procalcitonin assay in identifying bacterial COPD
exacerbations
Christopher Gough1, Parthipan Pillai1 , Rohinton Mulla2. 1Department of
Respiratory Medicine, Luton and Dunstable Hospital NHS Foundation Trust,
Luton, United Kingdom; 2Department of Microbiology, Luton and Dunstable
Hospital NHS Foundation Trust, Luton, United Kingdom

Background: Procalcitonin (PCT) is a pre-hormone which is raised in bacterial
infection.
Aim of study: To evaluate the benefit of measuring PCT level in recognising
bacterial from non bacterial COPD exacerbations.
Method: We prospectively evaluated 24 COPD patients who were admitted with
an exacerbation. They had PCT, C-reactive protein (CRP), white blood cell (WBC)
measurements and a chest radiograph (CXR). Use of antibiotics were recorded.
Results: 6 patients had CXR findings of consolidation and 5 of them had high
PCT indicating bacterial infection. 1 patient had a moderately elevated PCT which
could be due to early sampling.
In 18 patients who had normal CXR findings, 3 had positive PCT and of these, 1
had high CRP and WBC indicating true bacterial infection. 1 had high CRP with
normal WBC which could be due to atypical bacterial infection. 1 had normal
CRP with high WBC which could be due to spuriously low CRP result.
In 15 patients who had negative PCT, 7 had normal CRP and WBC indicating no
bacterial infection. 2 of them had normal CRP but slightly raised WBC and we
feel the raised WBC were due to preceding steroid treatment. 3 of them had raised
CRP and normal WBC and 3 had both raised CRP and WBC. These may be due to
bacterial infection, and the negative PCT represented early sampling. All patients
had antibiotics on admission.
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Conclusion: Many patients with COPD exacerbation are treated with antibiotics
without bacterial infection. High PCT level indicates bacterial infection in these
patients. The converse is also true but this should be used in conjunction with CRP
and WBC levels. When normal PCT level is associated with either raised CRP or
WBC, a second late PCT level should be measured.

P572
Profile of patients hospitalized with COPD acute exacerbation in respiratory
department in Tunisia
Hela Kamoun, Ines Zendah, Ibtihel Khouaja, Samar Sakka, Amel Khattab,
Leila Bayahi, Habib Ghedira. Respiratory Department I, Abderrahmen Mami
Hospital, Ariana, Tunisia

In developing countries, Respiratory departments are facing new challenges with
the huge increase in the number of patients hospitalized with COPD acute exac-
erbations with limits in ICU beds availability and delay in the management. The
aim of this study is to outline the profile of patients with COPD exacerbation
hospitalized in a respiratory department in Tunisia.
Methods: One hundred and one files of male patients, randomly selected among
whom hospitalized in a Respiratory male department in Tunis (Tunisia) during the
last 20 years for acute COPD exacerbation, are analyzed.
Results: The patients, aged 65 years-old [IC95%: 63-67], are heavy smokers
with cigarette consumption of 57 PxA [IC95%: 51-64] and 50% have comobidi-
ties and 15% have a history of myocardial ischemia. Two periods of increased
hospitalization are observed: December-January and March-April.
Acute respiratory failure with a PaO2<60mmHg is observed in 90% of these
patients and Hypercarbia in 15%. Pneumonia is diagnosed in 30% of these
patients and bacteria is revealed in 12% mainly Haemophilus Influenzae (9%).
Oxygenotherapy is required in 75% of patients and Non Invasive Ventilation (NIV)
in 25%, used during the last 5 years. Two patients died during hospitalization and
the duration of hospital stay is 17 days [IC95%: 14-19].
Conclusion: High prevalence of acute respiratory failure and Hypercarbia is
observed in patients hospitalized with COPD acute exacerbations in respiratory
departments in Tunisia with a long duration of hospital stay.

P573
Anemia in COPD patients in Spain: A systematic review
Jesus Diez-Manglano1, Jose Barquero-Romero2. 1Internal Medicine, Hospital
Royo Villanova, Zaragoza, Spain; 2Internal Medicine, Hospital Tierra de Barros,
Almendralejo, Badajoz, Spain

Objective: To determine the prevalence of anemia in COPD patients in Spain and
the consequences of it.
Material and methods: We have conducted an electronic search in PubMed and
Embase, a hand-made search of the main Spanish journals of COPD (Archivos
de Bronconeumología, Revista Clínica Española and Medicina Clínica) and its
references and a hand-made search from 2005 to 2010 of proceedings of an-
nual congresses of European Respiratory Society, Spanish Society of Respiratory
Pathology (SEPAR) and Spanish Society of Internal Medicine.
Results: We have obtained 11 studies, 2 journal papers and 9 congress abstracts.
7 studies were conducted in Internal Medicine departments, 3 in Pneumology
departments and one in both. All studies used spirometric criteria for COPD
diagnose. Six studies defined anemia with WHO criteria and there was significant
heterogeneity in exclusion criteria. The studies included 1669 patients, with a
mean age of 74.4 years and 537 (32.2%) had anemia. Patients of Internal medicine
departments were older (75.8 vs 70.7 years) There was no difference in prevalence
by study department (Pneumology 30.2%, Internal Medicine 32.8%; p=0.32) but
prevalence was lower with different of WHO diagnose criteria (24.5% vs 34.9%,
p=0.001). Anemia was not associated with readmission or mortality after three
months in one study but there was association with readmission in the next year
in one study and with one year-mortality in two studies. In one study anemia was
associated with mortality during a median follow up of 531 days.
Conclusion: A third of Spanish patients with COPD had anemia. Anemia is
associated with more long-term readmissions and mortality.

P574
Interleukin-6, but not pentraxin 3, predicts adverse clinical outcomes on
short-term prognosis of patients with incipient heart failure
Piera Boschetto1, Barbara Bottazzi2, Alessandro Fucili1 , Alfredo Potena3,
Licia Ballerin3, Mariarita Stendardo1, Simonetta Piva1, Alessia Verduri4,
Bianca Beghé4, Alberto Mantovani2,5, Leonardo Fabbri4 , Roberto Ferrari1 ,
Claudio Ceconi1. 1Department of Clinical and Experimental Medicine, University
of Ferrara, Ferrara, Italy; 2Research Laboratory Immunology & Inflammation,
Istituto Clinico Humanitas, IRCCS, Milano, Italy; 3Respiratory Physio-Pathology
Unit, Hospital-University of Ferrara, Ferrara, Italy; 4Department of Respiratory
Diseases, University of Modena & Reggio Emilia, Modena, Italy; 5Department of
Translational Medicine, University of Milan, Milano, Italy

We investigated the clinical significance of plasma interleukin (IL)-6, IL-1, IL-1 de-
coy receptor and pentraxin 3 (PTX3) levels in chronic heart failure (CHF) patients
with or without chronic obstructive pulmonary disease (COPD). Plasma levels of
these inflammatory markers were measured by using a sandwich enzyme-linked

immunosorbent assay in 118 patients. Subjects were ≥65 years, ≥10 pack-years,
with a new diagnosis of CHF. The prevalence of COPD was 30% (36/118). Only
2/118 patients had previously diagnosed COPD. The percent of patients given
β-blockers (80% vs 89%, P = 0.1), and the optimized to CHF target dose of
β-blockers (46.3% vs 59.7%, P = 0.1) were no different in patients with or without
COPD. Subjects were prospectively followed for 357 (336-364) days with the end
point of death or all-cause hospitalization (adverse event). Baseline plasma levels
of IL-6, IL-1, IL-1 decoy receptor and PTX3 were comparable between CHF
patients with and without COPD. None of the inflammatory markers correlated
with CHF severity. Death or hospitalization occurred in 70 (59.3%) patients. High
IL-6 levels was a significant independent predictor for adverse event (WALD
CHI-SQUARE P=0.0083), whereas IL-1, IL-1 decoy receptor and PTX3 were not.
IL-6 levels correlated positively with high-sensitive C-reactive protein (hs-CRP)
levels (r = 0.67, p < 0.0001), although hs-CRP was not associated with death or
hospitalization.
These results suggest that plasma levels of IL-6 might serve as a prognostic
markers in short-term prognosis of elderly CHF patients either with or without
COPD.

81. Vascular and parenchymal imaging

P575
Late-breaking abstract: Point-of-care chest sonography: A prospective
observational study on 88 patients. Preliminary data
Giuseppe Francesco Sferrazza Papa1, Francesca Reali1, Paolo Carlucci1,
Fabiano Di Marco1, Livio Colombo1, Paola Fracasso2, Stefano Centanni1.
1Clinica di Malattie dell’Apparato Respiratorio, A.O. San Paolo, Università degli
Studi di Milano, Milan, Italy; 2Unità Operativa Medicina III, A.O. San Paolo,
Università degli Studi di Milano, Milan, Italy

Background: Bedside lung ultrasonography (BLU) is a technique performed and
interpreted by the clinician who is in charge of the patient treatment. Even if
recent studies show that BLU is theoretically useful in several diseases, the impact
of this technique in clinical practice is still unknown. The primary aim of the
present study was to analyze BLU indications in a respiratory medicine setting.
The secondary aim was to describe the actual methodological application of BLU
in the clinical practice.
Methods: Prospective observational analysis of consecutive BLU performed by
pulmonologists at a University Hospital from April to May 2011. After each
examination indication, methods and clinical consequences were recorded on a
web-database.
Results: To date 88 exams on 88 patients (aged 42±34 years, mean±sd, 32
females, 32 pediatrics, 16 outpatients) were performed by 7 experienced operators.
The quality of the examination was judged adequate in all patients. The most
frequent indications were: lung consolidation (40%, of exams), pleural effusion
(27%), guidance for thoracentesis (17%), acute respiratory failure (8%), and pneu-
mothorax (3%). The mean duration of the exam was 10±4 minutes. As a result of
BLU, in only 8% of the cases chest x-ray or CT were needed. Bedside clinician
reported that in 73% of the cases BLU had a significant clinical impact on patient
management.
Conclusions: Our preliminary results suggest that lung ultrasonography performed
by pulmonologist is a feasible procedure, widely used in clinical practice for many
indications. Further studies are needed to evaluate the impact of BLU on patients
management.

P576
Incidental abnormalities found on CT pulmonary angiograms performed for
suspected acute pulmonary embolism
Manish Pagaria1, Stephen Crooks1, Michael Hughes2. 1Respiratory Medicine,
Warwick General Hospital, Warwick, United Kingdom; 2Department of
Radiology, Warwick General Hospital, Warwick, United Kingdom

A CT pulmonary angiogram (CTPA) is performed commonly in the investiga-
tion of suspected pulmonary embolism (PE). Other lung, mediastinal and pleural
pathologies of clinical importance may be found incidentally, not suspected from
the chest X-ray (CXR). We studied 500 sequential CTPA scans done for suspected
PE in a community hospital to assess the nature and frequency of any pulmonary
pathology first suggested by the CTPA, with particular reference to pneumonia not
diagnosed on the CXR. All CXR and scans were reviewed by a radiologist as well
as the treating clinicians.

Retrospective observational study of CTPA for incidental pulmonary pathology

CTPA Pneumonia Others

PE +ve 123 (24.6%) 27 (5.4%) 23 (4.6%)
PE –ve 377 (75.4%) 83 (16.6%) 122 (24.4%)
Total 500 110 (22%) 145 (29%)

85s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



SUNDAY, SEPTEMBER 25TH 2011

PE was found in 123 of 500 (24.6%) scans. 110 of 500 (22%) scans showed
evidence of pneumonia. Out of these 110 scans, 55 had no evidence of pneumonia
on the CXR (of which 63% had been taken within 48 hours of the CTPA). Other
pathologies were seen on 145 of 500 scans (29%).

Other pathologies seen on CTPA (n=145)

Pleural Effusion 63 (43.45%)
Lymphadenopathy 15 (10.34%)
Pulmonary nodules 14 (9.65%)
Metastatic lesions 12 (8.27%)
Others 41 (28.27%)

Conclusion: This study is suggestive of a high incidence of pneumonia in patients
scanned for suspected PE, half of whom had no consolidation in the initial CXR.
This raises questions concerning the reliability of clinical decisions that rule out
pneumonia when there is no consolidation on a CXR.

P577
Management of incidental lung parenchymal lesions found on CT pulmonary
angiograms
Sharlina Sallehuddin, Said Isse, Peter Russell, Supriya Sundaram. General and
Respiratory Medicine, Princess Alexander Hospital, Harlow, Essex, United
Kingdom

Introduction: Incidental findings of lung parenchymal lesions are common. Many
studies have described what these alternative diagnoses are, but few have looked at
their management. We aim to investigate how these are managed in a UK district
general hospital.
Methods: We retrospectively analysed all CTPAs undertaken in 2008. We used
Picture Archiving and Communication System (PACS) for CTPA reports, Pathweb
for biopsy results and multidisciplinary team (MDT) database and patient case
notes for the final clinical outcome.
Results:

As a result 15 had a PET scan of which 9 were FDG-avid and 7 proceeded
to a tissue biopsy. Ten patients (11.6%) had positive histology. 5 had locally
advanced or metastatic non-small cell lung cancer, 3 had squamous cell carci-
noma, two had other metastatic carcinomas. Time from CTPA to histological
diagnosis was more than 21 days for 7 patients. Three patients were referred for
curative surgery (lobectomy/VATS), four patients to oncology (palliative radiother-
apy/chemotherapy), three patients referred for palliative care.
Conclusion: Incidental findings on CTPAs have generated additional work for
the respiratory department and lung multidisciplinary team. Patients with positive
histology had advanced carcinoma and the incidental finding of lung cancer was
associated with a poor prognosis. Incidental findings of these lesions require
standardised follow-up and management plans in order to avoid delays.

P578
Diffuse pulmonary ossification (DPO) in the absence of interstitial fibrosis:
CT findings and clinical correlates
James Gruden, Prasad Panse, Amy Trahan. Radiology, Mayo Clinic Arizona,
Phoenix, AZ, United States

Introduction: Diffuse pulmonary ossification (DPO), or “dendriform” ossifica-
tion, occurs in the setting of chronic lung disases, particularly usual interstitial
pneumonitis (UIP). It also can occur in assocation with severe emphysema or
chronic lung infections. We have observed DPO on chest CT in the absence of
chronic lung disease.
Objectives: We attempt to identify a cohort of individuals with CT findings of
DPO in isolation in order to a) characterize the imaging appearance and b) assess
potential clinical factors that may be associated with the development of DPO.
Methods: We performed an elctronic search of chest CT reports between 2000-
2011 at our institution for the word “dendriform” The CT studies were then
reviewed by 3 thoracic imaging subspecialists who characterized the findings.
Electronic medical records were reviewed for demographic and clinical informa-
tion and follow-up data.

Results: 25 patients with CT findings of DPO in isolation were identified. DPO
showed dense and soft tissue nodularity involving the peripheral interstitium (in-
terlobular septae and subpleural space) especially in the posterior and lateral lower
lungs with a costophrenic angle predominance. Patients were male, over age 70,
and had few if any pulmonary symptoms. Smoking history was variable. Many
had a history of or risk factors for aspiration. Serial scans, when available, showed
progression of DPO over many years with minimal clinical change.
Conclusions: DPO can occur in isolation with a characteristic CT appearance,
particularly in elderly men. It may indicate recurrent chronic aspiration in some
cases. The findings progress over time with minimal clinical symptoms.

P579
Ventilation – Perfusion scan outcome when the chest radiograph is abnormal
Zahra Raisi Estabragh, Arun Lakhanpal, Adeel Ashraf, Robert Hewson,
Hassan Burhan. Respiratory Medicine, Royal Liverpool University Hospital,
Liverpool, United Kingdom

Introduction: Guidelines recommend isotope lung scanning (V/Q) may be con-
sidered as first line investigation for suspected pulmonary embolism (PE) provided
there are facilities on site and a chest radiograph (CXR) is normal. Occasionally,
V/Q scans are performed in the presence of an abnormal CXR.
Aim: To study the diagnostic yield of V/Q scans in patients with suspected PE
and an abnormal CXR.
Method: All patients who had a V/Q scan for suspected PE over a period of 12
months from February 2008 were included in the study. The CXR and V/Q scan
reports were recorded.
Results: 1041 V/Q scans were performed at our institution with a preceding CXR.
Of these, 345 CXRs were reported as abnormal.

Effusion 72 Plaques 6
Consolidation 71 Scarring 6
COPD 68 Cardiomegaly 5
Atelectasis 48 Post Op 5
Pulmonary Oedema 37 Pleural Thickening 4
Nodules 8 Scoliosis 1
Fibrosis 8 Other 5

Of the 345 patients with an abnormal CXR that had a V/Q scan, 275 (80%) were
reported as Low, 25 (7%) Moderate and 40 (12%) as High probability of PE. 5
patients scans were not formally reported.
Of those in the Low Probability group, 9 had a subsequent CTPA with 1 (0.004%)
being positive for PE, in the Moderate Probability group 20 had a subsequent
CTPA with 5 (20%) being positive for PE and in the High Probability group 6 had
a subsequent CTPA with 2 (5%) being positive for PE.
Discussion: One third of the patients that had a V/Q scan to investigate suspected
PE had an abnormal CXR. Despite this, 275 (80%) of these patients had a low
probability scan, 9 of these patients went on to have a CTPA and only 1 was
positive for PE.
A low probability V/Q scan may prevent unnecessary radiation exposure and
adequately exclude PE, even in the presence of an abnormal CXR.

P580
Ex vivo lung sonography: Morphological-ultrasound relationships
Andrea Smargiassi1, Riccardo Inchingolo1, Gino Soldati2 , Cosimo
Damiano Inchingolo3, Salvatore Valente1. 1Pulmonary Medicine, Università
Cattolica del Sacro Cuore, Roma, Italy; 2Emergency, Ospedale “Valle del
Serchio”, Lucca, Italy; 3Surgical Pathology, Ospedale “Valle del Serchio”,
Andria, Italy

The nature of lung ultrasound “artifacts” (B-lines, White Lung) has not yet been
determined. We need to know what pathological structure and what physical
mechanism create artifacts. We believe that lung ultrasonographic imaging is the
acoustic behavior of ultrasounds crossing substrates of variable porosity or density.
Each of 5 New Zeeland white rabbit right lungs was sequentially inserted in
cylindrical, rigid, hermetically sealed containers, with different volumes of 50
mL, 30 mL, 20 mL and 15 mL. Both lung and internal space of each container
communicated with external air through a cork cap: the former through a cannula
connected to trachea lumen and the latter through a tube connected to an aspiration
system. Each system underwent negative pressure to get different known degrees
of lung inflation. Densities were obtained for each lung at each level of inflation.
Every lung was studied through ultrasonography and then sectioned and analyzed
to correlate images with histological appearance.
In normal lung the variation of the pleural plane from specular reflector to generator
of acoustic interference recognizes a mechanism which is related to values of tissue
density. Artifacts described in lung ultrasonography as B-lines and White Lung
appear in the normal lung through air dependent or weight dependent increases in
density.
Conclusion: Ultrasound lung artifacts are density or porosity related. B-Lines and
white lung (as in pathological conditions) can be reproduced in normal lungs that
are deflated (ie denser or less porous) to levels of density which are not realizable
under in vivo physiological conditions (< 0,45 g/mL). This mechanism is at the
base of the genesis of artifacts also in the pathologic lung.

86s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



SUNDAY, SEPTEMBER 25TH 2011

P581
Agreement between clinical and HRCT diagnoses in the evaluation of
patients with respiratory diseases
Kabali Nandakumar1, Kesavaperumal Vijayasaratha2. 1Respiratory Medicine,
Queens Hospital, Burton-on-Trent, Staffordshire, United Kingdom; 2Respiratory
Medicine, New Cross, Wolverhampton, United Kingdom

Aim: HRCT scans have been widely used in the diagnostic algorithm of respiratory
diseases. In this study we aim to find out the agreement between clinical and HRCT
diagnosis in such workup.
Methods: A retrospective study analysing 100 consequetive patients who had
HRCT scans between July and September2008. Data of scans and clinical infor-
mation were obtained from electronic patients records.
Results: Total number of patients who had HRCT was 100. The average age pa-
tients was 65.3. Males constituted 61%. 76% of referrals were made by respiratory
physician (RP), the rest from other specialities. The commonest presenting symp-
tom was SOB (61%). Overall 54% of HRCT diagnosis correlated with clinical
diagnosis. 76 request were made by RP of which 29 (38%) correlated with clinical
diagnosis. A total of 38 patients had clinical sign on examination, 37 (97%) of
these had HRCT findings consistent with clinical diagnosis but only 40 of the
62 patients (64%) with no clinical signs had clinicoradiological correlation. 52
of the 56 patients (92%) who had prior chest X-ray abnormality which was later
confirmed on a HRCT. The remaining 42 patients who had normal X-ray, only
20 (47%) had HRCT abnormality. The correlation increased to 96% when it was
referred by a RP who had identified clinical signs and this further improved to a
100% when there was an associated CXR findings.
Conclusion: In this study only 54% of the patients had clinicoradiological correla-
tion. This correlation improved significantly to 100% when requested by RP who
had identified prior clinical signs and chest X-ray abnormalities. Routine request
for an HRCT scans are unyielding and should not be encouraged.

P582
Can D-dimer assay, together with clinical probability predict computed
tomography pulmonary angiogram (CTPA) outcomes for pulmonary
embolism (PE)?
Diana Lees, Paul Griffiths, Carol Paxton, Zaroug Wahbi. Respiratory Medicine,
Wirral University Teaching Hospital, Wirral, United Kingdom

Introduction: Annual incidence of PE is estimated at 60-70/100 000. Current
National Guidelines recommend patients presenting with suspected PE should be
risk-assessed according to presenting symptoms, risk factors, clinical findings, and
investigation results. Fear of missing potentially life-threatening PE likely results
in over-investigation.
Aims: To assess if we are identifying patients correctly based upon pre-imaging
risk scores and whether there is a D-dimer level most consistent with the diagnosis.
Method: A retrospective review of patients attending for CTPA in a one month
period. Clinical indicators were documented and patients were divided into risk
groups.
Results: 38 patients had a CTPA. 20 (52%) male. Age range 20-99years (median
62). 6 (15%) did not have a D-dimer. 22 (58%) had a major risk factor for PE, and
16 had a minor risk factor. 32 (84%) patients had a positive D-dimer (>200 ng/mL).
In the high risk group 8/22 had a positive CTPA with median D-dimer of
1552ng/mL. 14/22 were negative for PE with median D-dimer of 345ng/mL. The
remaining 16 patients who were low risk were all negative for PE on CTPA,
median D-dimer 570ng/mL.
Conclusion: The results show that improvements can be made in investigating
patients with suspected PE. A D-dimer level higher than that classed as positive
in our hospital trust may be more appropriate from this small sample size. Further
review with a larger number of patients is required.
This may reduce the financial costs but more importantly will provide patients
with appropriate directed care and reduced risk from radiological exposure.

P583
Early signs of hemoptysis, the advance CT approach
Tamara Milosavljevic1, Aleksandar Ivkovic2. 1Radiology, ZC Vranje, Vranje,
Serbia; 2Center of Radiology, KC Nis, Nis, Serbia

Hemoptysis, the act of coughing up blood, is an important symptom since it
frequently reflects serious underlying lung disease. If the hemoptysis is substan-
tial, persistent, or recurrent then further evaluation is indicated, particularly since
patients with chronic bronchitis related to smoking are at high risk for lung cancer.
The aim of the study is to incorporate advance CT procedures in determining the
right cause of hemoptysis and finding the right area of bleeding.
Material and methods: All patients were examined of 16 or 64 MDCT. We
use standard lung procedure and all advanced MDCT methods, like 3D virtual
bronchoscopy, nodule check, MDCT pulmonary angiography, very slow infusion
injection of contrast agent, very fast bolus injection of contrast agent and wide
specter of filters.
Results: We examined 1536 patients with coughing up blood and compared results
on the most common causes with standard methods. Male patients were 917 and
female 619, middle age of patients were 56.4 years. Our first aim was to find
lung cancers in patients with recurrent hemoptysis where standard methods were
insufficient. We found 18.76% more lung carcinomas in compare with standard

procedures. Our second aim was to find right place of bleeding. In compare with
standard methods we found the right place of bleeding in 21.54% more patients
that with standard methods.
Conclusion: Improvements with advanced technics are significant. Important is to
notice that advanced technics are not invasive and in any case danger to patients
health.

P584
Abnormal chest radiographs preceding VQ scans: Does the type of
abnormality matter?
Arun Lakhanpal, Zahra Raisi Estabragh, Adeel Ashraf, Joseph Abbott,
Robert Hewson, Hassan Burhan. Respiratory Medicine, Royal Liverpool
University Hospital, Liverpool, Merseyside, United Kingdom

Introduction: Abnormal chest radiographs (CXR) have been considered to affect
the interpretation of Ventilation/Perfusion scans (V/Q) for the investigation of
suspected Pulmonary Embolism (PE). Recommendations suggest a V/Q scan only
if a contemporaneous CXR is normal. Impact of individual CXR abnormalities on
the outcome of V/Q scan has not been fully explored.
Aim: To study the impact of individual CXR abnormalities suggestive of a range
of cardiopulmonary diseases on V/Q scan results for the investigation of suspected
PE.
Method: All V/Q scan and preceding CXR reports from February ’08-January ’09
at our 960 bed teaching hospital were included in the study.
Results: Data for a total of 1041 subjects who had a CXR prior to V/Q was
collected. Total number of V/Q done on those with abnormal CXR findings was
345. The CXR abnormalities were classified as per the underlying cardiopulmonary
pathology suggested by the report.

Low Intermediate High Total
probability probability probability

V/Q V/Q V/Q

Normal CXR-Number (%) 590 (85%) 41 (6%) 65 (9%) 696
COPD-Number (%) 55 (81%) 2 (3%) 11 (16%) 68
Atelectasis-Number (%) 34 (71%) 5 (10%) 9 (19%) 48
Effusion-Number (%) 57 (79%) 9 (13%) 6 (8%) 72
Pulmonary Oedema-Number (%) 35 (95%) 2 (5%) 0 (0%) 37
Infection-Number (%) 57 (80%) 7 (10%) 7 (10%) 71

Discussion: Regardless of whether the CXR report preceding the VQ scan was
suggestive of infection, effusion, congestion or “COPD”, the proportion of low
probability VQ scans was high (71-95%). This proportion was particularly high
at 95% (and with no high probability scans) in those with CXRs suggestive of
pulmonary oedema/congestion.
When used in the correct clinical context a V/Q scan can be used with a high
degree of accuracy despite certain CXR abnormalities.

P585
Limits of normality of quantitative thoracic CT analysis
Massimo Cressoni1, Davide Chiumello2, Eleonora Carlesso1,
Elisabetta Gallazzi1, Antonella Marino1, Matteo Brioni1, Chiara Chiurazzi1,
Federica Ylenia Romano1, Daniela Febres1, Luciano Gattinoni1,2 . 1Dipartimento
di Anestesiologia, Terapia Intensiva e Scienze Dermatologiche, Università degli
Studi di Milano, Milano, Italy; 2Dipartimento di Anestesia, Rianimazione e
Terapia del Dolore, Fondazione IRCCS Ca’ Granda - Ospedale Maggiore
Policlinico, Milano, Italy

Introduction: Quantitative CT scan analysis has been widely studied in ARDS
patients, while, data on healthy population are scanty. Reference values, however,
would be of clinical relevance when assessing, i.e., the excess lung weight or
edema, or whatever change in CT anatomy/physiology induced by disease.
Methods: We retrospectively included patients who underwent a spiral CT scan
for clinical reasons and whose images were considered normal by radiologists.
Lungs were outlined on each CT image with a dedicated software; lung weight,
volume and tissue fraction were computed with a dedicated software.
Results: We enrolled 52 patients (25 males), age 65±12 years, height 1.67±0.09
m, BMI 26±4 kg/m2. The table summarizes the main CT scan characteristics of
patients, with CT taken at near total lung capacity.
While the gas values are dependent on inflation, the lung weight is not. There-
fore, of particular note the significant correlation between height and total lung

Lung CT scan characteristics

Whole population Females Males p

Total lung weight (g) 921±174 833±157 1016±140 <0.001
Total lung volume (mL) 4790±1413 4030±1037 5611±1314 <0.001
Gas volume (mL) 3869±1312 3197±1006 4595±1225 <0.001
Mean CT number (HU) –792±61 –775±73 –811±38 0.03
Not inflated tissue (%) 9±7 10±9 8±5 NS
Poorly inflated tissue (%) 19±3 18±3 19±3 NS
Well inflated tissue (%) 61±9 62±10 60±9 NS
Over inflated tissue (%) 11±8 9±9 13±7 NS
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weight (p<0.001, r2=0.40) according to the equation: total lung weight = -1268 +
height∗1311. The correlation between height and total lung volume is statistically
significant (p<0.001, r2=0.51) according to the equation: total lung volume =
-15250 + height∗12001.
Conclusions: Lung weight and volume are related to height in a healthy population.

82. From outside to inside: access to the pleura

P586
A randomised controlled study to compare the efficacy of closed pleural
biopsy and medical thoracoscopic pleural biopsy in undiagnosed exudative
pleural effusion
Ravindran Chetambath, Nithya Haridas, K.P. Suraj, James
Ponneduthamkuzhy Thomas. Department of Pulmonary Medicine, Medical
College Calicut, Calicut, Kerala, India

This study was to compare the efficacy of closed pleural biopsy with Abram’s
needle and medical thoracoscopic biopsy in the diagnosis of undiagnosed exudative
pleural effusion in a tertiary care setting. It was a randomised controlled study
during the period Nov.2008- Oct.2010.
All patients admitted with pleural effusion, underwent a clinical workup for pleural
effusion. Light’s criterion is used to differentiate between exudative and transuda-
tive pleural effusion. Those patient’s with exudative pleural effusion without the
establishment of a specific diagnosis were included in the study. The enrolled
patients were then randomised into 2 groups. One group was subjected to medical
thoracoscopic pleural biopsy and the other to closed pleural biopsy with Abrahm’s
needle. Demographic, clinical & biochemical charecteristics, diagnostic yield and
the complications were of the two groups were compared.
58 patients were included in the study and they were divided into two groups of
29 patients each. The diagnostic yield was 86.2% in the medical thoracoscopy
group as compared to 62.1% in closed pleural biopsy group. Complication rate was
10.3% in medical thoracoscopy group compared to 17.2% in closed pleural biopsy
group. Hence the study concluded that medical thoracoscopic pleural biopsy had
a better diagnostic yield with a lower complication rate as compared to closed
pleural biopsy with Abrahm’s needle.

P587
US guided transthoracic true cut biopsy of peripheral pulmonary and
mediastinal lesions
Rosen Petkov1, Yamakova Yordanka2, Danail Petrov1, Emilia Petkova1.
1Thoracic Surgery, 2Anesthesiology and Intensive Care, University Hospital of
Pulmonary Diseases, Sofia, Bulgaria

Aim: The aim of the study is to evaluate the diagnostic value and the risk from US
guided transthoracic true cut needle biopsy (USG-TTNB) for diagnosing peripheral
thoracic lesions.
Materials and methods: In a prospective study (from 1999 to 2007) we ob-
served 753 patients with peripheral pulmonary and 273 patients with mediastinal
lesions above 10 mm in diameter (-62; x = 48 mm ± SD 22mm). 2D US, Color
Doppler and by some patients SonoVue contrast imaging extend the diagnostic
value of US, allowing the hemodynamics and neovascularization of lesions to be
assessed noninvasively. By all patients we performed USG-TTNB (12-18G) under
local anesthesia. The biopsy specimens were examined with light microscopy.
Immunohistological analysis was carried out when needed.
Results: USG-TTNB gave an adequate material to the morphological diagnosis
in 698 (92.7%) of patients with peripheral thoracic lesions, PPV 98% and NPV
93.5%. We observed a few complications: 6 cases of pneumothorax (0.8%), by
2 patients it was necessary to set percutaneus tube drainage. USG-TTNB of pa-
tients with mediastinal tumor masses yielded positive histopathological diagnosis
in 250 (91.6%) of TCNB cases, PPV 96.1% and NPV 94.3%. There were no
complications such as pneumothorax or serious bleeding.
Conclusion: US-guided transthoracic cutting biopsy appears to be affective and a
safe method in the patients with the US accessible thoracic lesions. This technique
has a good accessibility, low cost, safety and high diagnostic accuracy compare to
CT guided needle biopsy.

P588
Ultrasound guided transthoracic coaxial needle biopsy in chest lesions
Monika Marcincinova1, Robert Slivka1, Peter Kukol1, Peter Janik2.
1Pulmonology Department, National Institute for Tuberculosis, Lung Diseases
and Chest Surgery, Vysne Hagy, Slovakia (Slovak Republic); 2Pathology
Department, National Institute for Tuberculosis, Lung Diseases and Chest
Surgery, Vysne Hagy, Slovakia (Slovak Republic)

Aim: We examined diagnostic yield of ultrasound guided transthoracic coaxial
needle biopsy in chest lesions.

Material and methods: The 344 patients with ultrasonographically visible lesions
of lung, mediastinum, pleura and chest wall were included in the study between
August 2002 to January 2011. We performed TTNB with 18 gauge coaxial biopsy
set. Five and more biopsies were performed for histologic examination. Imme-
diately thereafter the lesion was aspirated with guide sheath connected to 20 ml
syringe. Material retrieved by aspiration was proceeded to cytocentrifugation and
cell block was analyzed.
Results: A total of 344 patients were included from August 2002 to January 2011.
Median age was 63.7 years (range 25-84 years), 20.7% were male. The majority
of cases were lung lesions extending to the pleura (n=311, 90.4%), followed
by pleural lesions (n=21, 6.1%), mediastinal lesions (n=8, 2.3%) and chest wall
lesions (n=4, 1.2%). At the time of biopsy, a chest radiograph was available in all
patients. Minimum lesion size was 3 cm.
Final diagnosis was established in 284 patients (82.56%), 60 patients (17.44%)
were diagnosed by other means or were undiagnosed. 221 (77.82%) lesions were
malignant, 63 (22.18%) were benign. The diagnostic yield TTNB was 82.56.%.
Adverse events were pneumothorax in 22 patients (6.4%) and in 8 of these, a chest
drain was reguired (36.36%). Mild hemoptysis (n=18, 5.2%), post procedural pain
requiring medication (n=8, 2.3%), vagovasal reaction (n=6, 1.7%) were minor
events.
Conclusions: Coaxial needle biopsy set technique is safe method with excellent
diagnostic accuracy. This technique has advantage that several samples may be
taken without having to repeatedly penetrate the pleura.

P589
Diagnostic value and complications of transthoracic fine needle aspiration in
lung lesions
Cigdem Baskara, Murat Kiyik, Huseyin Cem Tigin, Mehmet Tunc Karadeli,
Tulay Sonmez, Aysin Durmaz, Hayati Ozyurt, Sadettin Cikrikcioglu. Chest
Diseases, Yedikule Chest Diseases Hospital, Istanbul, Turkey Chest Diseases,
Yedikule Chest Diseases Hospital, Istanbul, Turkey

Objective: Our aim was to determine the diagnostic value and complications of
transthoracic fine needle aspiration (TFNA) -generally used especially in peripheral
lung lesions- prospectively.
Material and method: We performed TFNA under computed tomography with
18- 20 gauge spinal needles to 281 patients in Yedikule Chest Diseases Hospital
between 11st March 2009 and 21st July 2010. All patients had chest X rays on 1st
and 3rd hours to rule out pneumothorax.
Results: Mean age of patients was 59±12.5. 49 of patienst were female and 232
males. We obtained COPD in 51 patients of 188 that pulmonary function tests
applied. We performed total 367 TFNA in all 281 patients. Any of complications
arised in 64 (22.7%) patients; pneumothorax in 37 (13.1%) and hemoptysis in
11 (3.9%). We found COPD is not a significant factor that increases the risk of
pneumothorax or any other complications. Also, we didn’t find any differences
between 18 and 20 gauge needles in complication rate. We established increased
risk of pneumothorax and other complications as the lesion gets larger. We per-
formed chest x ray on 3rd hour in patients with normal chest x ray on 1st hour
and pneumothorax wasn’t seen. We obtained results as malign in 182 and benign
in 84 patients. We couldn’t obtain any diagnosis in 15 patients. Acid-fast staining
of TFNA was positive in 5 of 19 tuberculosis patients. The sensitivity of TFNA
was 90.6% in malignancies and 51.9% in pulmonary infections.
Conclusion: TFNA is a common method with high sensitivity in diagnosing
peripheral lung lesions.The most important complications of process are pneu-
mothorax and hemoptysis. Only chest x ray on 1st hour after process is enough to
rule out pneumothorax.

P590
Costophrenic cannulation: A safe approach to ultrasound guided
thoracentesis
Riccardo Inchingolo1, Andrea Smargiassi1, Gino Soldati2 , Salvatore Valente1.
1Pulmonary Medicine, Università Cattolica del Sacro Cuore, Roma, Italy;
2Emergency, Ospedale “Valle del Serchio”, Lucca, Italy

Background: The use of ultrasonography allows to increase the sensitivity of the
detection of pleural effusions, to perform procedures under real time visualization
and, finally, to avoid ionizing energies. The aim of the study was to evaluate feasi-
bility, safety and efficacy of a new technique to insert the needle under ultrasonic
guidance along the costophrenic sinus, avoiding every accidental complication.
Methods: 56 patients with pleural effusion, referred to thoracentesis, were placed
supine or opposite lateral recumbent position. After the identification of the pleural
fluid in the costophrenic sinus by ultrasound evaluation, we used Veress needle
assembly to cannulate the sinus under constant ultrasound guidance in order to
permit the fluid to drain.
Results: 81 separate thoracenteses were performed on 56 patients. 78 thoracen-
teses were successfully completed (96,3%). Three were stopped because of the
appearance of considered complications such as cough (2,4%) and vasovagal event
(1,2%). During 24 hours patient monitoring, we encountered only one chest pain
(1,3% of completed thoracenteses) and one pneumothorax (1,3% of completed
thoracenteses). The mean acquisition time of the pleural space was 76 seconds
(SD: ± 9).
Conclusion: This work highlights safety and efficacy of real time echo guided
thoracentesis, in terms of more comfortable patient position, easier approach for
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the operator, very low rate of complications and short acquisition time of the
pleural space. Our new technique, real time echo guided costophrenic cannulation
with Veress needle, allows to broaden the field of applications of thoracentesis and
might be used in patients who cannot maintain orthostatic position.

P591
Medical thoracoscopic lung biopsy obtained by stapler device: A new trick in
old ground?
Georgia Hardavella1, Gerasimos Papavasileiou2, Dimitrios Zacheilas2,
Nikolaos Koulouris1, Manos Alchanatis1, Nikolaos Anastasiou2. 11st
Department of Respiratory Medicine, Medical School, Athens University, Athens
Chest Diseases Hospital “Sotiria”, Athens, Greece; 2Department of Thoracic
Surgery, 1st IKA Hospital, Athens, Greece

Introduction: Recent advances in minimal invasive techniques and instrumen-
tation have expanded the role of medical thoracoscopy.The introduction of an
endoscopic stapling device has encouraged thoracoscopic lung biopsy.
Aims and objectives: Evaluation of the quality of biopsy,the diagnostic efficacy
and yield in high risk patients (pts) who underwent medical thoracoscopic lung
biopsy (MTLB) for the evaluation of peripheral mass or diffuse interstitial lung
disease using a stapler device under regional anaesthesia and neuroleptic analgesia.
Materials and methods: During 2002–2011, 30 high risk pts (75% severe res-
piratory failure,40% renal failure,33% ischemic stroke)underwent MTLB. Biopsy
samples were obtained by a stapler device. Midazolam and fentanyl were used for
anaesthesia and intercostal block was performed in all patients with ropivacain
Results: Pts were 18 males and 12 females (mean age 68.9 years,range 28-75
years). Mean duration of the procedure was 30 min (15–35 min). No intra-
/post- operative deaths nor major complications were recorded.Successful anal-
gesia was achieved in all pts.Biopsy specimens from the stapler device had
mean dimensions:3.2x1.7x0.9cm (mean volume: 3.61ccm).All lung biopsies were
conclusive and diagnostic.Malignancy was diagnosed in 17/30 pts and nonmalig-
nant conditions in 13/30 (43% interstitial lung diseases,50% interstitial pneumo-
nia,7%infarct).No complications were recorded.
Conclusions: Stapler tissue specimens received by MTLB have a high diagnostic
accuracy in pts with peripheral tumours and diffuse interstitial lung disease.MTLB
by stapler device is a pioneer method assuring superior quality of biopsy and can
be applied in high risk pts without complications.

P592
Alternate drain of thoracic cavity by Seldinger technique in a tertiary
healthcare setting
Georgia Hardavella1, Gerasimos Papavasileiou2, Dimitrios Zacheilas2,
Manos Alchanatis1, Nikolaos Anastasiou2. 11st Department of Respiratory
Medicine, Medical School, Athens University, Athens Chest Diseases Hospital
“Sotiria”, Athens, Greece; 2Department of Thoracic Surgery, 1st IKA Hospital,
Athens, Greece

Introduction: Chest drain insertion is often required in the clinical practice. Large
bore catheters are difficult to insert and may be associated with adverse compli-
cations. Seldinger drainage kit has been introduced to minimize the complications
associated with conventional tube drainage.
Aims and objectives: To share our experience in 850 patients who were inserted
a portex Seldinger drainage kit (SDK) 12 F during the period 01/2001-02/2011.
Materials and methods: Details of all SDK insertions were retrospectively col-
lected by the respiratory team. This observational study looked at the indications,
success, complications and patient outcome.
Results: Eight hundred and fifty pts (mean age:65.7 years, range:18-92) were
inserted an SDK due to pleural effusion (500 patients), pneumothorax (250 pa-
tients), traumatic hemothorax (100 patients). Successful drainage was obtained in
all patient without any complications at insertion except for 1 case of hemothorax
in a patient receiving anticoagulant therapy. Thirty patients had a malignant pleural
effusion and underwent pleurodesis with bleomycin or novadron. In pneumothorax
the mean stay of drain was 3 days (range 2-15 days).
Conclusions: SDK is a minimal invasive and effective alternate method for pleural
space drainage with minor complications. SDK training should be regularly applied
in young doctors to ensure the quality and efficacy of performance.

P593
Thoracoscopic findings of undeterminate eosinophilic pleural effusion
Kostas Archontogeorgis, Stavros Anevlavis, Pavlos Zarogoulidis, Kailash
Nath Gupta, Demosthenes Bouros, Marios Froudarakis. Department of
Pneumonology, Medical School Democritus University of Thrace,
Alexandroupolis, Thrace, Greece

Background: An etiologic diagnosis cannot be established in 14% of eosinophilic
pleural effusions, and these cases are referred as idiopathic. Yet, thoracoscopic
diagnostic approach in this entity has never been studied. The aim of our study is to
assess thoracoscopic findings in patients with undeterminate eosinophilic pleural
effusion.
Methods: We studied all patients with undeterminate eosinophilic pleural effusion
during the last 4 years among 168 patients who underwent medical thoracoscopy
for diagnosis. Pleural effusion was considered eosinophilic when contained more

than 10% of eosinophils. Effusion was classified as idiopathic if no aetiology could
be assigned during evaluation. All patients were followed at 1, 3, 6, 12 months.
Results: Patients with undiagnosed eosinophilic effusion were 8 (4.5%). Pleural
eosinophilic count ranged from 10% to 59%. Macroscopical examination of the
pleura during medical thoracoscopy demonstrated diffuse thickening, associating
to inflammation in six patients and scattered nodules in two. Microscopical exam-
ination of pleural biopsies evidenced non-specific inflammation with eosinophilic
predominance in all of our patients. Specific diagnosis was not identified in all
cases. None of the patients received any specific treatment during the follow-up
period. No relapse of pleural effusion was recorded.
Conclusion: Idiopathic eosinophilic pleural effusions are associated with nonspe-
cific eosinophilic inflammation of the pleura. They usually follow a benign course
with a resolution within a year without the administration of any specific therapy
and a conservative approach with observational follow up is recommended.

P594
Evaluation of medical thoracoscopy in high risk surgical patients at Basildon
Hospital
N. Banerjee, A. Elsheikh, D.K. Mukherjee. Department of Respiratory Medicine,
Basildon University Hospital, Basildon, Essex, United Kingdom

Background: Medical thoracoscopy can reliably achieve a diagnosis in pleural ef-
fusions of unknown origin outside the operating theatre with less morbidity. Yields
are comparable to the gold standard of VATS pleural (video assisted thoracoscopic
surgery)biopsy.
Aims: This study aims to evaluate the diagnostic accuracy and safety of medical
thoracoscopy in high risk surgical patients at our centre.
Method: Records of patients undergoing medical thoracoscopy between Jul ’07–
Jan ’11 (n=53) were analysed retrospectively for surgical risk by ASA (American
Society of Anaesthesiologists) physical status classification, diagnosis and com-
plications.
Results: Surgical risk. 46 (86%) were identified as high risk surgical candidates by
ASA criteria. 39 (84%) patients had severe systemic disease that limited function
(ASA 3) and 7 (15%) had severe systemic disease that was a constant threat to life
(ASA 4).
Diagnosis. Histological diagnosis (sensitivity) was achieved in 51 (96%) and di-
agnostic accuracy (specificity) in 45 (88%). The results were – non small cell lung
cancer 6 (11%), malignant mesothelioma 14 (27%), chronic pleuritis 26 (50%),
metastatic cancer 3 (5%), small cell lung cancer and pulmonary TB - 1 each (2%).
7 (13%) cases with chronic pleuritis had further investigations. 5 had VATS biopsy
(mesothelioma -3, sarcoidosis -1, benign pleuritis -1), 1 CT biopsy (non small cell
lung cancer) and 1 bone biopsy (metastatic cancer).
Complication. Persistant air leak and surgical emphysema in 2 (3%) cases were
managed conservatively. No life threatening complication was recorded.
Conclusion: Our experience with this procedure, highlights the safety and efficacy
of medical thoracoscopy even in in high risk surgical patients.

P595
Is medical thoracoscopy indicated in the management of multiloculated and
organized thoracic empyema?
Claudia Ravaglia, Carlo Gurioli, Sara Tomassetti, GianLuca Casoni,
Micaela Romagnoli, Christian Gurioli, Venerino Poletti. Department of Diseases
of the Thorax, Interventional Pulmonology Unit, Forlì, Forlì-Cesena, Italy

Background: Pleural empyema can be subdivided into 3 stages: exudative, fibro-
purulent or multiloculated and organizing. In the absence of clear septation, simple
chest tube drainage could be the standard treatment, whereas patients with clear
septation would require a form of thoracoscopy.
Aims and objectives: The aim of this study was to report our experience and ana-
lyze the efficacy and safety of medical thoracoscopy in patients with multiloculated
and organizing empyema.
Methods: We performed a retrospective study reviewing all files patients referred
for empyema and treated by medical thoracoscopy at our department from July
2005 to February 2011.
Results: A total of 48 patients with effusion were treated by medical thoracoscopy,
of whom 41 (85.4%) had empyema. Empyema was multiloculated in 24 patients
(58.5%) and organizing in 8 patients (19.5%). Medical thoracoscopy was consid-
ered successful without further intervention in 35 of 41 patients (85.4%) but this
response was different in the different stages of empyema. All the 9 patients with
free flowing fluid were treated successfully with medical thoracoscopy, 22 of the
24 patients with multiloculated empyema (91.7%) were treated successfully and
only 4 of 8 patients with organizing effusion (50%).
Conclusions: Our study confirms that multiloculated pleural empyema could safely
and successfully be treated with medical thoracoscopy while organizing empyema
can be resistant to drainage with medical thoracoscopy, requiring a video-assisted
thoracic surgery or open surgical decortication.
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P596
Medical thoracoscopy – A district general hospital experience
Nanu Acharya, Richard Budd, Muhammad Malik. Respiratory Medicine,
Barnsley Hospital NHS Foundation Trust, Barnsley, South Yorkshire, United
Kingdom

The 2010 British Thoracic Society (BTS) guideline recommends the use of Medical
Thoracoscopy (MT) in the management algorithm for malignant pleural effusion
[1]. Despite this MT is not readily available outside of tertiary centres in the United
Kingdom [1]. An internal audit in 2010 showed the burden of pleural effusion at
Barnsley Hospital (BH) over an 18 month period led to 1195 medical admissions;
226 (18.9%) were malignant effusions.
The diagnostic process for exudative pleural effusions has altered recently in BH
to include semi-rigid MT.
Method: A retrospective analysis of computed tomography (CT) reports, histology
and length of stay (LOS) for all individuals who underwent diagnostic MT (dMT)
was performed.
Results: 44 MTs have been done to date. 32 were diagnostic and 12 therapeutic.
Diagnostic MT results are as follows:
Adenocarcinoma of Lung 10, Mesothelioma 2, Breast Carcinoma 3, Ovarian
Carcinoma 1, Tuberculosis (TB) 2, Inflammatory Tissue 14.
CT reports prior to dMT revealed a low suspicion of malignancy in 18 and a high
suspicion of malignancy in 14.
dMT histology confirmed malignancy in 14 patients within the high suspicion
group. Within the low suspicion group dMT histology confirmed 2 cases of lung
cancer, 2 cases of TB and no evidence of malignancy in 14.
Average LOS after all MT was 3.7 days (range 1-11). The average LOS prior to
the introduction of MT was 7.3 days (range 1-59).
Conclusion: MT is cost-effective through reducing LOS and referral rates to ter-
tiary centres. Additionally this study has highlighted a potential missed or delayed
diagnosis in 12.5% of cases. Patient experience is improved by facilitating a timely
patient journey within their local hospital.
Reference:
[1] BTS Pleural Disease Guidelines 2010

P597
Pigtail catheter drainage – When to use it
Jan Plutinsky, Karol Bitter, Zuzana Taligova, Ingrid Libakova, Dalibor Petras,
Renata Sabova. 2nd Pneumology, Specialized Hospital of St. Zoerardus Zobor,
Nitra, Slovakia (Slovak Republic)

Chest drainage for patients (pts) with pneumothorax or various etiology pleural
effusions is a method of choice. In some circumstances specialists use a tip with a
curled drain-pigtail catheter (PC).
Aim: To share our experience with pigtail catheter drainage.
Method: 106 pts were drained in 2010. A pigtail catheter was used on 17 pts
(16%). PCs 14 or 16 CH were preferred. The site of insertion was determined using
a sonography examination. PC with a trocar was inserted into the skin incision.
After insertion of the drain the end of the catheter was twisted by pulling back the
synthetic fibres and then fixed. The Luer end of drain was connected to a Heimlich
valve and then to a urine bag. When production of PE was < 100 ml/24 hours, the
drain was removed.
Results: Out of 17 pts, 13 were M, mean age 60 (22-85 yrs), 4 were F, mean
age 53.5 (42-69 yrs). The most frequent reason was encapsulated empyema in 8
pts, malignant effusion in 6 pts and TB, haemothorax and non- specific pleuritis
in the last 3 pts. In 15 pts (88.2%) chest drainage was successful. 2 pts died
during drainage (both from malignant effusion). The median duration of the chest
drainage was 9 days (4-21 days).
Conclusions: The main advantage of using a PC was that the small space in
encapsulated empyema is too small for using a conventional drain or when there
is a suspicion of septated PE. The disadvantage of pigtail drainage: 1.twisted end
impedes the re-expansion of the drained cavity, 2. the system with a trocar is sharp
and so careful consideration should be given to the indications (avoid drainage of
lung abscess), 3. removing the drains is more painful, 4. is more expensive than a
normal catheter.

P598
Prognostic factors in patients with malignant pleural effusion undergoing
thoracoscopy
Stavros Anevlavis1, Kailash Nath Gupta1, Ioannis Sotiriou1 , George Kouliatsis1,
Argyris Tzouvelekis1, Mihalis Koukourakis2, Demosthenes Bouros1,
Marios Froudarakis1. 1Pneumonology, Medical School, Democritus University of
Thrace, Alexandroupolis, Greece; 2Radiation Therapy, Medical School,
Democritus University of Thrace, Alexandroupolis, Greece

Background: Survival of patients with malignant pleural effusion is considered
generally poor. These patients are likely to undergo thoracoscopy for diagnosis
and treatment of their disease. Factors affecting survival are important to define,
to decide whether patients should undergo interventional procedures. The aim of
our study was to evaluate prognostic factors of patients with malignant pleural
effusion undergoing thoracoscopy.
Methods: Patients with malignant origin proven by thoracoscopy, have been stud-
ied prospectively to determine prognostic factors. Survival time was defined as the

time interval from thoracoscopy to death or last follow-up. A regression model
was used to assess significant prognostic factors.
Results: 90 patients with histological diagnosis of malignant pleural effusion
after thoracoscopy, were included. Diagnosis was: lung carcinoma 43%, breast
carcinoma 23.6%, mesothelioma 12.9%, genito-urinary carcinoma 7.1%, GI 4.8%,
other 5.1%, unknown primary 3.5%. The median overall survival time was 11
months ranging from 1 to 55. The Cox analysis showed that histology of the
primary tumor (p=0.019), ps (p<0.001), gender (p=0.01), WBC (p=0.01) and neu-
trophils/lymphocytes ratio (p=0.018) were prognostic factors for survival. In the
multivariate analysis, prognostic factors were histology (p=0.002), performance
status (p<0.001) and WBC (p=0.01).
Conclusion: Performance status, histology of the primary tumor, and WBC are
factors of survival in patients undergoing thoracoscopy for malignant pleural ef-
fusion. The prospective identification of patients meeting these criteria may help
physicians select patients for interventional procedures.

P599
Clinical utility of thoracoscopy under local anaesthesia in undiagnosed
pleural effusion
Debajyoti Bhattacharyya1, M.S. Barthwal1, C.D.S. Katoch1, S. Bhattacharyya2,
S. Rohatgi3. 1Respiratory Medicine, Miltary Hospital (Cardio Thoracic Centre),
Pune, Maharastra, India; 2Pathology, Army Hospital Research & Referral, New
Delhi, Delhi, India; 3Medicine, Miltary Hospital (Cardio Thoracic Centre), Pune,
Maharastra, India

Introduction: More than twenty percent of pleural effusions remain without an es-
tablished aetiology after evaluation with pleurocentesis and closed pleural biopsy.
Thoracoscopy under local anaesthesia greatly increases the diagnostic yield for
pleural effusion because the biopsy specimen is taken under direct vision.
Aims and objectives: To assess the utility and safety of thoracoscopy under local
anaesthesia in the evaluation of undiagnosed pleural effusion.
Methods: This is a retrospective study of all patients with undiagnosed pleural
effusion who underwent thoracoscopy under local anaesthesia between January
2008 and December 2010 in a tertiary care hospital.
Results: 52 patients (33 males and 19 females) underwent the above procedure
during the period of study. Mean age of patients was 41.2 years (range: 19-78
years). Histopathologic examination of thoracoscopic pleural biopsy revealed:
malignancy in 34 (65.4%) cases, benign tumour (fibroma) in one (1.9%), tuber-
culosis in 14 (26.9%), empyema in two (3.8%), and nonspecific inflammation
in one (1.9%) case. Diagnostic efficacy of medical thoracoscopy was found to
be 98.1% (51/52). Amongst the malignancy cases, adenocarcinoma was found
to be the commonest – 16 (47.1%), followed by squamous cell carcinoma – 10
(29.4%), small cell carcinoma – 4 (11.8%), poorly differentiated carcinoma – 2
(5.9%), and non-Hodgkin’s lymphoma and malignant mesothelioma in one case
each (2.9%). Complications encountered during the perioperative period were
self-limiting subcutaneous emphysema in two (3.8%) and postoperative fever in
one (1.9%) case.
Conclusions: Medical thoracoscopy is a safe, well tolerated and effective proce-
dure.

P600
Low dose vs high dose talc pleurodesis for malignant pleural effusion
Ravi Shekhar Jha. Respiratory, Critical Care and Sleep Medicine, Indraprastha
Apollo Hospital, Sarita Vihar, New Delhi, India

Introduction: Role of talc in pleurodesis for recurrent pleural effusion is very well
defined. In developing countries like India, talc is still the cheaper and commonly
used pleurodesis agent. However, it has been known to be associated with a lot of
morbidity including ARDS. Common morbidities include fever, chest pain, nausea
and vomiting.The aim of this study was to see the effectiveness of low dose talc
pleurodesis, and to evaluate if low dose talc is associated with lesser complications.
Method: 24 adult patients of malignant pleural effusion were included in the study.
Patients were divided in two groups. In group A (n=10), 5 gm of talc was used
while in group B (n=14), pleurodesis was done with 10 gm of talc. Equal amount
of xylocaine and normal saline was used in both the groups. Standard method for
pleurodesis was followed. Close observation was done for next 48 hours, and after
that patients were followed every week till 6 weeks.
Results: Immediate complication in terms of fever, chest pain and nausea was
seen in 40% (n=4) patients of group A where 5 gm of talc was used. When
these patients were followed up for next 6 weeks, 30% (n=3) of patients showed
recurrence of effusion, and required repeated thoracocentesis. In group B, 64%
(n=9) patients developed immediate complications in terms of high grade fever,
and vomiting. However, in group B also, 36% (n=5) patients showed recurrence
of pleural effusion and required repeated thoracocentesis. ARDS was not seen in
either group.
Conclusion: Talc pleurodesis with lower dose of 5 gm is associated with lesser
number of complications and is equally effective as with 10 gm of talc.
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P601
Feasibility and complications of nelaton catheter insertion after pleural
biopsy as a novel method for pleural effusion drainage
Enayat Safavi, Soroush Seifirad, Firoozbakhsh Shahram, Sadegh Tavakkolizadeh,
Hamidreza Abtahi. Pulmonary and Critical Care Research Center, Tehran
University of Medical Sciences, Tehran, Islamic Republic of Iran

Backgrounds: Respiratory failure due to massive pleural effusion is usually treated
with drainage via a chest tube.
Objectives: To investigate feasibility and complications of Nelaton catheter inser-
tion after pleural biopsy as a novel method for pleural effusion drainage.
Methods: After pleural biopsy, a Nelaton catheter No.18 was inserted in the pleural
space guided by Abram biopsy needle, after drainage control chest radiology was
performed. Complications and daily examination results were recorded.
Results: 46 catheter insertions were performed on 41 patients (22 men, 19 women).
Among these patients, pleural biopsy was indicated in 40 (78%) of them. Four
patients underwent pleurodesis because of malignant pleural effusion due to breast
cancer. Successfull fluid drainage after catheter insertion was observed in all
46 cases. Dyspnea was significantly decreased after catheter insertion in all pa-
tients.Mean drainage duration was 5.3 days. In 42 (91.3%) patients complete lung
expansion was observed. Incomplete lung expansion was observed in 4 patients
(2 patients due to trapped lung, and 2 patients due to loculated pleural effusion).
Catheter obstruction was occurred in 12 patients which was resolved after Salin
wash out in 11cases.
Conclusion: Nelaton catheter insertion after pleural biopsy is a novel, cost ef-
fective, simple and tolerable methods with low morbidity for drainage of pleural
effusion in symptomatic patients undergo pleural biopsy. Common complication
of this method is catheter obstruction which could easily be resolved with Salin
wash out.

P602
Pleuroscopy with an autoclavable semi rigid thoracoscope
Julia Tarrega1, Yolanda Galea1, Pere Poch2, Montserrat Nieto3, Enric Barbeta1.
1Respiratory, Hospital General de Granollers, Granollers, Barcelona, Spain;
2Anestesia, Hospital General de Granollers, Granollers, Barcelona, Spain; 3Area
de Tecniques Especials, Hospital General de Granollers, Granollers, Barcelona,
Spain

Aim: Describe our experience with a endoscope similar in design to commonly
used bronchoscope. This pleuroscope interfaces with processors and light sources
employed for flexible bronchoscopy and, therefore, are available in most endoscopy
units.
Method: Pleuroscopies were performed under local anaesthesia with conscious
sedation. by a Respiratory Physician in a endoscopic suit. A single puncture
technique and pleuroscope Olympus LTF-160.was used
Results: 31 pleuroscopies undertaken over a 14-month period. From the 31 pa-
tients, 22 were men, and 9 women, mean age of 68,6. Four patients have bilateral
pleural effusion. 17 procedures were performed on the right pleural space, and
14 on the left. The indication in 22 procedures was for diagnostic of a pleural
effusion, in the other 9 procedures, the indication was pleurodesis in patients with
previous diagnostic of malignancy. Pleural biopsy were obtained in the 22 patients
and a histologic diagnosis of malignancy was made in 10 (3 mesothelioma and
7 metastasis of carcinoma) six patients has non specific pleuritis and 2 patient
has necrotizing granulomes. In 3 patients with previous diagnostic of malignancy
(esophagus and 2 bronchial carcinoma), metastatic pleurisy were ruled out. In
18 patients, pleurodesis with talc poudrage was performed. There were minor
complications in 3 patients (1 subcutaneous emphysema, 1 infection of point of
suture and 1 thoracic pain in the 6 hours after the procedure)
Conclusion: The Pleuroscopy with autoclavable semi rigid thoracoscope is a safe
and useful technique in the diagnosis and management of pleural diseases.
The semirigid pleuroscope must increase the performance of pulmonologists in
the diagnosis and management of pleural disease.

P603
Retrospective evaluation of effectiveness and safety of local anaesthetic
thoracoscopy compared with blind chest drain pleurodesis
Claire Malcolm, Alex West, Liju Ahmed. Department of Respiratory Medicine,
Medway NHS Foundation Trust, Kent, United Kingdom

Aim: To retrospectively evaluate effectiveness and safety of local anaesthetic
medical thoracoscopy and talc poudrage (TP) compared with chest drain and talc
slurry pleurodesis (TS) in a district general hospital (DGH) without onsite thoracic
surgery backup.
Methods: Data was collected between July 2007 and February 2010 using mul-
tidisciplinary team minutes and pharmacy records. All patients with malignant
effusions who had treatment and had follow up were included. Patients with no
diagnosis or follow up and those who did not have TS/TP were excluded.
Results: 104 patients were identified, 42 patients met inclusion and exclusion
criteria. Mean age in TS vs. TP was 71.5/71.4 years. Pleurodesis success rate in
TS vs. TP was 22.2/87.5%. In the TS group, 75% of patients with a successful
pleurodesis were receiving chemotherapy. The average time from pleurodesis to
death, TS vs. TP was 201.6/359.6 days. Of the 14 failures in the TS group 64.2%
(9/14) died within 6 months and 28.6% (4/14) had mesothelioma. In the TP

group 79.1% (19/24) were alive at 6 months and 66.6% (2/3) of the failures had
mesothelioma. Two of the 3 patients with failed TP were recruited in an ongoing
trial involving a drug therapy and pleurodesis success rates. Mean follow up, TS
vs. TP was 67.7/200.3 days. No serious complications were documented in either
group.
Conclusion: To the best of our knowledge this is the first local anaesthetic thora-
coscopy data comparing with TS in a DGH setting. The TP group has a success
rate on par with published data. Based on this data we may conclude that local
anaesthetic TP is effective and safe in patients with reasonable performance status.

P604
Safer intercostal drain (ICD) insertions
Phong Teck Lee, Thomas Hartung. Respiratory Medicine, Victoria Hospital,
Kirkcaldy, United Kingdom

Introduction: Intercostal chest drain (ICD) insertion carries a small but significant
risk to patients when not performed properly. We re-audited the practice of ICD
insertion in our hospital following several implementations since a previous audit
in 2007-08. These implementations include drain insertion in specialised areas
i.e. respiratory unit treatment room, strict sterility, ultrasound guidance, insertion
sticker check list and nursing care plan.
Results: There were a total of 31 patients (15 males) in the bi-monthly audit from
March ’09 to January ’10. Majority of the ICD insertions (87%) were performed in
the respiratory unit and ultrasound guidance was documented in only 41.9%. ICD
stickers were used in 83.9% and nursing care plan in 77.4%. Excluding the adverse
event “pain”, complications rates in our hospital decreased from 39% to 12.9%
in 2009-10 (Table 1). This is comparable with the complication rates of other
centres (11-37%) [1]. Adverse events were significantly higher when drains were
inserted outside a respiratory unit (p=0.007). Surprisingly, we found no statistical
differences between complication rates and the use of ultrasound guidance; sticker
check list; or nursing care plan.

Table 1. Complication rates excluding pain

Complications Frequency (n=31)

Blocked drain 2
Pneumothorax 1
Surgical emphysema 1
No complications 27

Conclusion: ICD insertion is advised to be performed in a specialised unit by staff
with relevant competencies under adequate supervision.
References:
[1] Horsley A, Jones L, White J et al. Efficacy and Complications of Small-Bore,

Wire-Guided Chest Drains. Chest. 2006;130:1857-1863.

P605
A new electronic device for intrapelural pressure measurment –
A presentation of use in a patient prepared for thoracoscopy
Rafal Krenke1, Elzbieta Magdalena Grabczak1, Marcin Michnikowski2,
Jakub Palko2, Maciej Guc2, Ryszarda Chazan1. 1Department of Internal
Medicine, Pneumonology and Allergology, Medical University of Warsaw,
Warsaw, Poland; 2Institute of Biocybernetics and Biomedical Engineering
Warsaw, Polish Academy of Sciences, Warsaw, Poland

Background: Measurement of intrapleural pressure is useful during various pleural
procedures. However, the availability of electronic pleural manometers is limited.
Objectives: We aimed to 1) construct an electronic pleural manometer, 2) assess
the accuracy of the measurements done with a new device, 3) perform an initial
evaluation of the device during thoracenthesis.
Methods: A vascular pressure transducer was used to transform hydrostatic pres-
sure into an electronic signal. Reliability of the measurements was evaluated in
a laboratory setting by comparing the results with those measured by a water
manometer. Functionality of the device was assessed during thoracentesis and
artificial pneumothorax creation before medical thoracoscopy.
Results: We built a small device, which can precisely measure intrapleural pres-
sure. The measurement results showed a very high agreement with those registered
with a water manometer (r=0.999; p<0.001). The initial evaluation of the elec-
tronic manometer during pleural fluid removal and pneumothorax creation showed
the mean initial intrapleural pressure 3.85 cmH2O which decreased steadily to
-8.98 cmH2O after the removal of 1600 ml of pleural fluid and increased up to
-1.29 cmH2O after insertion of 1000 ml of air. The procedure was safe, the only
symptom recorded was cough which appeared after the withdrawal of 900 ml of
pleural fluid (intrapleural pressure -1.96 cmH2O).
Conclusion: Our electronic pleural manometer can precisely measure intrapleural
pressure during pleural fluid removal and pneumothorax creation. The procedure
of pleural pressure monitoring during thorcentesis is easy to perform and safe.
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P606
Interventional management versus standard treatment for inoperable
malignant central airway obstruction
Gregoris Stratakos1, Vicky Gerovasili2, Charis Dimitropoulos1,
Dimitris Chiotis2, Giannis Giozos3, Filippos Filippidis, Philippos Emmanouil1,
Sofianna Gennimata1, Andrianni Charpidou3, Manos Alchanatis1,
Spyros Zakynthinos2. 11st Pulmonary Medicine Department of the University of
Athens, “Sotiria” Hospital, Athens, Greece; 2Critical Care and Pulmonary
Medicine Department of the University of Athens, “Sotiria” Hospital, Athens,
Greece; 3Oncology Unit of the 3rd Internal Medicine Department of the
University of Athens, “Sotiria” Hospital, Athens, Greece

Although endoscopic management of malignant central airway obstruction
(mCAO) is well established, not enough survival and quality of life (QoL)
data exist comparing it with sole chemo-radiotherapy.
We prospectively studied patients referred to our unit for mCAO using the EORTC
QoL questionnaire, at one day before, 1 week after and every following month.
40 patients (31 males) aged 66.2±12.3 (mean ± st.dev) with either non-small cell
lung cancer (n:35) or metastatic malignancies, were included.
31 patients (intervention group) underwent extensive interventional bronchoscopic
management as indicated, whereas 9 declined endoscopic treatment (control group).
Patients of the two groups did not statistically differ in age, comorbidities, type
of malignancy and level of obstruction. Overall follow up time was 6±6.2 (range
1-26) months. 13 patients are still alive followed for 6.6±7.6 months (range 1-26).
QoL and dyspnea significantly improved in all patients of the intervention group
up to 1 month after the procedure (p<0.05). Improvement was greater in those
initially presenting with atelectasis and tracheal obstruction. Dyspnea remained
significantly improved in treated patients up to the 6th month. For those surviving
over the 9th month (n:11) and those surviving over the 12th month (n:6), QoL
and dyspnea, did not significantly deteriorate. In all time points, control patients
had worse QoL and dyspnea (p<0.05). Mean survival time for intervention and
control group were 20.47±23.57 and 6.33±7.03 months respectively.
Interventional bronchoscopy, may achieve prolonged survival, significant and
sustained QoL and dyspnea improvement, in patients with airway obstructing
malignancies.

P607
Bronchoscopic assessment of airway invasion by esophageal cancer: A
retrospective study
Rui Rolo, Cecilia Pacheco, Daniela Alves, Joao Cruz, Lurdes Ferreira,
Joao Cunha. Serviço de Pneumologia, Hospital de Braga, Braga, Portugal

Background: Fiberoptic bronchoscopy (FOB) is frequently used to evaluate pos-
sible invasion of the tracheobronchial tree by esophageal cancer.
Objective: To evaluate the diagnostic utility of FOB for the assessment of airway
involvement by esophageal carcinoma and its resectability.
Material and Methods: Retrospective study of bronchoscopies in patients with
potentially operable esophageal carcinoma, correlating its findings with other
staging modalities, in the last 6 years.
Results: We included 40 patients, 87.5% male, mean age 63±13.2 years. Res-
piratory symptoms appeared in 15% of cases, all of them with endoscopic
abnormalities.
In 16 (40%) patients, FOB revealed: extrinsic compression in 12 (30%) and
infiltration of the bronchial mucosa in 4 (10%) cases. These features were more
frequent at the left main bronchus (n=5) and middle third of the trachea (n=4).
Comparing CT with FOB, we found that observed or suspected invasion of the tra-
chea on CT (21 patients), was only confirmed by FOB in 4 cases (19%). In 3 patients
with endoscopic abnormalities, CT revealed no invasion of the bronchial tree.
In cases of suspected airway involvement (n=8) by endoscopic ultrasound (EUS),
3 had wall protusion without evidence of mucosa’s infiltration.
The overall accuracy of FOB with multiple brush cytology and bronchial biopsy in
confirming or excluding airway invasion was 95%. Normal endoscopic appearance
had a negative predictive value of 100%.
In 3 patients FOB was the decisive staging procedure, excluding surgical treatment.
Conclusion: Bronchoscopy with biopsy and brush cytology is a very accurate
procedure in assessing potential airway invasion by esophageal cancer. CT and
EUS findings alone are not reliable.

P608
Postintubation tracheal stenosis – A 15 year experience
Filipa Soares Pires, Manuel Vaz, Adelina Amorim, Maria Sucena,
António Morais, Gabriela Fernandes, Adriana Magalhães. Department of
Pulmonology, Hospital de São João, Porto, Portugal

Background: Postintubation injury, with or without tracheostomy, is the most
common cause of benign tracheal stenosis (TS).

Aim: To analyse characteristics, management and follow-up of postintubation TS.
Methods: Retrospective analysis of patients with postintubation TS evaluated at
department of Broncology in Hospital de São João between 1st January 1996 and
31st December 2010.
Results: 84 patients were analyzed, with a mean age of 43.5 years. Median
duration of intubation was 23 days and 38% of patients had a tracheostomy.
Among tracheostomized patients, median time of orotracheal intubation before
tracheostomy was 29 days. Symptoms occurred in a median of 30 days after extu-
bation. Occurrence of stridor was associated to an earlier diagnosis. TS occurred
at a high location (subglottis or upper tracheal third) in 82.9% of patients and
was mostly complex (55.1%), followed by exophitic and web-like (14.5%). In
children, web-like stenosis was predominant. Occurrence of ventilator-associated
pneumonia was associated to complex TS and higher levels of severity. Endoscopic
treatment was the first therapeutic measure in most patients (84.8%). Dilation was
the main therapeutic option, either isolated (39%), either as a bridge to more
definitive therapies (54.2%), and even after failure of other therapies (16.9%).
Patients treated only with dilation performed a mean of 2 dilations/patient and
median free time between dilations was 47 days. Surgical treatment was performed
in 42.1%, with 38.7% of relapse. 13.2% of patients had stent placement and 11.8%
had laser therapy. Most patients are now assymptomatic and mean residual stenosis
is 28%.
Conclusion: TS is a challenging condition and several therapeutic modalities are
usually needed.

P609
Endoscopic management of idiopathic tracheal stenosis
Jeanne-Marie Perotin1, Thierry Jeanfaivre2, Yoann Thibout3, Stéphane Jouneau4,
Hervé Lena4, Hervé Dutau5, Philippe Ramon6, Christine Lorut7, Marc Noppen8,
Jean-Michel Vergnon3, Hervé Vallerand1, Jean-Claude Merol9,
Charles-Hugo Marquette10, François Lebargy1, Gaëtan Deslee1. 1Department of
Respiratory Medicine, INSERM UMRS 903, University Hospital, Reims, France;
2Department of Respiratory Medicine, University Hospital, Angers, France;
3Department of Respiratory Medicine, University Hospital, Saint-Etienne,
France; 4Department of Respiratory Medicine, IRSET UPRES EA 4427 SeRAIC,
University Hospital, Rennes, France; 5Department of Respiratory Medicine,
University Hospital, Marseille, France; 6Department of Respiratory Medicine,
University Hospital, Lille, France; 7Department of Respiratory Medicine, AP-HP,
Paris, France; 8Department of Respiratory Medicine, University Hospital,
Brussels, Belgium; 9ENT Department, University Hospital, Reims, France;
10Department of Respiratory Medicine, University Hospital, Nice, France

Background: Idiopathic tracheal stenosis (ITS) is a rare condition. A therapeutic
option is endoscopic management, but long term results are not established. The
aim of this retrospective multicenter study was to analyze long-term outcome after
endoscopic management of ITS.
Methods: Patients endoscopically treated for ITS were included in 9 institutions in-
volved in interventional bronchoscopy. A standard form was used to report patients
and stenosis characteristics and long term outcome after endoscopic management.
Results: Twenty-three patients, 96% women, age: 45±16 years, were endoscop-
ically treated for ITS. Time between first symptoms and diagnosis was 19±18
months. Bronchoscopy showed a web-like (61%) or complex (39%) stenosis, lo-
cated in the upper part of trachea mainly in the cricoid area. Endoscopic treatment
included mechanical dilation only (52%) or associated with laser or electrocoag-
ulation (30%) and stent placement (18%). All procedures were efficient with no
morbidity or mortality reported. The follow-up after endoscopic management was
41±34 months. ITS recurrence occurred in 30% at 6 months, 59% at 2 years and
87% at 5 years with a delay of 14±16 months. The treatment of recurrence (n=13)
included endoscopic management in 12 cases.
Conclusion: Endoscopic management of ITS provides a safe and efficient thera-
peutic option but late recurrences are frequent and requires long term follow-up.

P610
Airway measurements in tracheobronchial stenosis using endobronchial
ultrasonography during stenting
Seiichi Nobuyama1, Naoki Furuya1, Hiroshi Handa1, Hiroki Nishine1,
Noriaki Kurimoto2, Teruomi Miyazawa1. 1Division of Respiratory and Infectious
Disease, Department of Internal Medicine, St.Marianna University School of
Medicine, Kawasaki, Kanagawa, Japan; 2Department of Chest Surgery,
St.Marianna University School of Medicine, Kawasaki, Kanagawa, Japan

Purpose: To assess airway measurements, endobronchial ultrasonography (EBUS)
and multi-detector low computed tomography (MDCT) images are compared in
patients with tracheal stenosis.
Methods: Airway stenting was performed on 31 patients, 25 malignant and 6
benign. EBUS and MDCT images were compared before intervention to assess the
narrowing airway at 212 sites. Of these, 130 sites were considered normal and 82
abnormal. For malignant stenosis, airway measurements were taken at 160 sites
including 112 normal and 48 abnormal. For benign stenosis, airway measurements
were taken at 52 sites including 18 normal and 34 abnormal. This technique
enables the EBUS probe to measure the distal end to proximal end of the stenosis
whereby the inflated balloon size changes according to the degree of stenosis.
Results: The diameter and length of stenotic sites measured by EBUS and MDCT
were near equal in all patients. Significant correlation was seen at all 212 sites
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(r=0.805, p<0.0001), and for 130 normal (r=0.758, p<0.0001) and 82 abnormal
sites (r=0.654, p<0.0001). For malignant cases, there was significant correlation
in the total 160 sites (r=0.810, p<0.0001), 112 normal (r=0.782, p<0.0001) and
48 abnormal (r=0.564, p<0.0001). Benign cases showed significant correlations
in the total 52 sites (r=0.780, p<0.0001), 18 normal (r=0.778, p<0.0001) and 34
abnormal sites (r=0.731, p<0.0001).
Conclusions: This EBUS technique was successful in establishing accurate air-
way measurements for suitable airway stent sizes in interventional procedures,
especially in cases with tracheobrochial malacia.

P611
Bronchoscopic application of mitomycin-C as adjuvant treatment of
postintubation tracheal stenosis
Filipa Viveiros, Joana Gomes, Ana Oliveira, Sofia Neves, José Almeida,
João Moura e Sá. Pulmonology Service, Centro Hospitalar de Gaia/Espinho, Vila
Nova de Gaia, Portugal

Introduction: Postintubation tracheal stenosis (PITS) continues to be a chal-
lenge in the diagnosis, management, and prevention.Mitomycin-C (MMC) is an
antineoplastic antibiotic that inhibits fibroblast proliferation, modulating wound
healing and scarring.Its topical application, as adjuvant treatment in endoscopic
management of stenosis, has showed good results.
Aim: Evaluate the results of MMC application by Rigid Bronchoscopy (RB) in
PITS.
Methods: Selected patients with PITS, in whom MMC was applied.It was used
in a concentration of 0,4 mg/ml, applied with a cotton stiletto around granulation
tissue, for 2-3 minutes, after RB dilatation or laser. Re-evaluation and MMC
application was done according to evolution. Patients were evaluated for kind,
location and stenosis size (%), treatment procedures and results with adjuvant
MMC application.
Results: 7 patients, 71,4% women, mean age 55,4y. Mean initial stenosis diameter
50% of airway lumen, mostly located 1-3cm below vocal cords, with 1-2 tracheal
rings involvement. Stenosis RB dilatation, laser and MMC were made in all
patients. Mean MMC sessions 2.7, with good and lasting decrease in granulation
tissue in 43%, moderate in 29% and relapsing in 29%. At this moment, after MMC
use, the mean time since granulation and symptoms improvement is 17,3 m, and
mean final airway diameter 70% of the lumen.
Conclusions: Our experience revealed that topical application of MMC can be
beneficial in the modulation of wound healing and in the decreasing scar formation
in the treatment of airway stenosis. Further research and randomized prospective
clinical trials are needed to determine the most effective concentration, time and
frequency of exposure to MMC.

P612
The management of post-intubation/tracheostomy stenosis with silicone stent
Ji-Hyun Kim, Jeong-Eun Kim, Kyung Woo Kang. Division of Respiratory and
Critical Care, Department of Internal Medicine, Changwon Samsung Hospital,
Sungkyunkwan University, School of Medicine, Changwon, Korea

Benign tracheal stenosis in adult patients may occur as a complication of intuba-
tion, tracheostomy or surgical procedure. Silicone airway stenting has opened up a
new way to treat patients with post-intubation stenosis.We investigated the clinical
efficacy through a review of patients with post-intubation stenosis who underwent
consecutive Natural silicone stent.
Between January 2005 and December 2009, 19 patients underwent ballooning, ab-
lation using electro-surgical unit, or bougienation by rigid bronchoscopy, followed
by placement of the Natural stent. All patients reported subjective symptomatic
relief immediately after stent placement. Spirometry data was collected at baseline,
3 month, and 24 month. The baseline and follow-up spirometry data was available
in 11 patient. The baseline median FEV1% predicted was 40% (range, 22% to
62%). Follow-up spirometry data showed 37% improvement (range, 19% to 74%)
at 3 month later, and 41% improvement (range, 21% to 77%) at 24 month later:

The Natural stent were removed successfully in 10 patients (52.6%) after median
of 16months. Other 5 patients (26.3%) were required re-stenting, and 4 patients
died due to acute pulmonary edema with ESRD, myocardial infarction, intracra-
nial hemorrhage.The Natural silicone stent proved to be effective and feasible
therapeutic modality in improving quality of life with relief of dyspnea.

P613
Long term outcomes of patients with benign tracheal stenosis after
multidisciplinary management
Gregoris Sratakos1, Dimitris Chiotis2, Charalampos Zisis3, Magda Stratiki2 ,
Niki Gianniou2, Philippos Emmanouil1, Nikos Koufos1, Sofianna Gennimata1,
Manos Alchanatis1, Spyros Zakynthinos2. 11st Pulmonary Medicine Department
of Athens University, “Sotiria” Hospital, Athens, Greece; 2Pulmonary and
Critical Care Department of Athens University, “Sotiria” Hospital, Athens,
Greece; 3Thoracic Surgery Department, “Sotiria” Hospital, Athens, Greece

Treatment for benign tracheal stenosis remains controversial. Endoscopic manage-
ment is often considered conflicting to surgery. We aimed to evaluate the long
term results of multidisciplinary management in our patients cohort during the last
5 years.
24 patients (17 males), aged 48,5±20,2 (mean ± st.dev) with symptomatic tracheal
stenosis were referred to our center. Patients were stratified in 5 groups as A:
short/web stenoses (n=5), B: long/complex stenoses (n=11), C: Post-surgery re-
lapse (n=4), D: Complications/Relapse after stent placement (n=2) and E: External
compression (n=2).
Therapeutic decisions were made on the principle that operable complex stenoses
should be operated whereas short stenoses should first undergo interventional
endoscopy reserving surgery for recurrence. If surgery was declined, patients were
interventionally treated.
7 patients (groups A:1, B:5, C:1), underwent surgical tracheal resection and
anastomosis. 3 patients (group A) underwent simple bronchoscopic resection and
dilatation and never relapsed since. 15 patients (Groups A:1, B:7, C:3, D:2, E:2)
received stent placement. 1 of them (group B) finally underwent surgery due to
relapse. All patients were successfully treated and reported well after 34,9±23,8
months of follow up. No deaths occurred. Major complications included 1 case of
bilateral pneumothorax during bronchoscopic intervention and a severe relapse of
stenosis over a tracheal stent, both successfully undertaken by surgeons.
Interventional bronchoscopy and tracheal surgery are both valuable options. Mul-
tidisciplinary counseling on each case using a simple therapeutic algorithm, may
lead to successful long term results in practically all patients.

P614
Evolution and therapeutical features in post-intubation tracheal stenosis in
COPD patients
Emilia Crisan1, Alina Croitoru1, Ruxandra Ulmeanu1, Mihai Alexe1,
Ion Cordos2, Nicolae Galie2, Cristian Paleru2, Codin Saon2, Genoveva Cadar3,
Iolanda Ion3. 1Bronchology Department, National Institute of Pneumology,
Bucharest, Romania; 2Thoracic Surgery Department, National Institute of
Pneumology, Bucharest, Romania; 3ICU Department, National Institute of
Pneumology, Bucharest, Romania

Post-intubation tracheal stenosis represents a severe complication in patients with
hypercapnic respiratory failure due to COPD. We present a series of iatrogenic
tracheal stenoses in COPD patients addressed to the Bronchology Department
during 5 years. There were 13 patients (10 males, 46% over 60 years-old), COPD
stage III-IV GOLD, who suffered a severe exacerbation that required oro-tracheal
intubation; 8 needed tracheotomy.Tracheal stenoses developed after a mean period
of 24 days (7-42) and were clinically significant. Bronchoscopy revealed tracheal
stenosis with diameter less than 5 mm. 8 were located in proximal trachea and
5 in medial trachea, with length more than 2 cm in 7 cases and less than 2 cm
in other 6. Initially, all were treated with interventional bronchoscopy (dilatation,
granuloma resection) but the results were instable in time, requiring other methods:
prosthetics (8 cases) or surgery (5 cases). In the patients treated by prosthesis, the
stent was removed in 3 cases after 1,5-2 years, the rest remained chronic carriers
of prostheses. The patients treated by surgery had significant complications: 1
death by mediastinis, 3 stenosis relapse on the anastomosis line (finally resolved
with interventional bronchoscopy). Only one case was successfully solved af-
ter surgery. In conclusion, interventional bronchoscopy had a higher success rate
(37%) than surgical therapy (20%), also solving the cases complicated post-surgery
with reoccurrence of stenosis. While for different etiologies of tracheal stenosis,
surgical resection is the first choice of treatment, in patients suffering from COPD,
interventional bronchoscopy remains the only way to solve it.

P615
RespiStent – A new concept for a viable stent for the treatment of
endobronchial stenosis
Christian Cornelissen1, Stefan Krüger1, Jan Spillner2, Stefan Weinandy3,
Stefan Jockenhoevel3. 1Medizinische Klinik I - Sektion Pneumologie, RWTH,
Aachen, Germany; 2Klinik für Herz- und Thoraxchirurgie, RWTH, Aachen,
Germany; 3Applied Medical Engineering, RWTH, Aachen, Germany

Endobronchial stent therapy is an accepted method for the treatment of endo-
bronchial stenosis. It is limited by a loss of physiologic surface and, thus, mucus
retention. We developed a novel concept for a vitalized endobronchial stent (fig. 1
A). The concept is based on the combination of stent technologies with the prin-
ciples of tissue engineering. The RespiStent provides (1) a functional respiratory
epithelium on the luminal side, which allows the maintenance of the mucociliary
function in the stented area and hereby will help to reduce complications of mucus
retention, (2) embedded micro- or nanosphere formulations, enabling the sus-
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tained release of tissue-specific therapeutics in combination with (3) a mechanical
separating layer on the external side, avoiding restenosis by a tissue ingrowth.

In addition (4) an adequate anchorage resulting from the specific stent design
and the biological coating of the stent struts guarantees an adequate fixation and
embedding of the construct into the surrounding tissue, thereby avoiding stent
displacement during breathing and coughing. As seen in fig. 1 B and C, the stent
structure embeds readily in a fibrin-gel based tissue-engineered construct.
The novel RespiStent with active mucociliary clearance will improve quality of
life and increase the life expectancy of patients undergoing endobronchial stent
therapy.

P616
Incidence of bacterial colonization in patients with tracheobronchial stents
Raquel Pascual Cascón, Rosa López Lisbona, Noelia Cubero de Frutos, Pablo
Díaz Jimenez, Jordi Dorca Sargatall, Antoni Rosell Gratacós. Pneumology, Centre
Sanitari Universitari de Bellvitge, Hospitalet de Llobregat, Barcelona, Spain

Objective: To describe the prevalence and incidence of potentially pathogenic
microorganisms (PPM) colonizating the airways of patients with tracheobronchial
stents
Methods: We collected bronchial washings from patients treated endoscopically
for neoplastic or benign tracheobronchial stenosis
Results: We retrospectively studied39patients during a median of 128 days (12-
448), 12 (31%) COPD with FEV1% of 58%, benign disease 5 (13%) and malignant
in 34 (87%). Silicone stent were implanted in 74%, metallic autoexpandible in 20%
and a combination of both in 6%. See table for microbiological results. Wilcoxon
test shows that there are significant statistical differences in the prevalence of PPM
colonization (25.6% vs 71.8%, p<0.05) and the type of germ (p<0.05) in the
first control (34 days of median)Subsequent analysis between consecutive controls
doesn’t find any statistical difference. The incidence density is 42 cases per 100
person-month (25 new cases during follow-up 59.4 months).

Prevalence of PPM colonization/Type of germ

0 Quarter (%)

1st 2nd 3rd 4th 5th

N 39 39 25 11 7 8
BAS + for PPM 10 (25,6) 28 (71,8) 20 (80) 9 (81,8) 6 (85,7) 7 (87,5)
PA 4 (10,3) 9 (23,1) 8 (33,3) 3 (27,3) 1 (14,3) 3 (37,5)
SA 3 (7,7) 9 (23,1) 6 (25) 2 (18,2) 2 (28,6) 1 (12,5)
MARSA – 1 (2,6) 1 (4,2) – – –
HI 2 (5,1) 3 (7,7) – – 1 (14,3) 1 (12,5)
SP – – – – – –
Others 1 (2,6) 6 (15,4) 3 (12,5) 4 (36,4) 2 (28,6) 1 (12,5)

PA, P. aeruginosa; SA, S. aureus; HI, H. influenzae; SP, S. pneumoniae; PPM, potentially
pathogenic microorganisms.

Conclusions: Tracheobronchial stents are associated with a high, increasing and
irreversible colonization of PPM, with a prevalence of 87.5% after 12 months. In-
cidence density is high. The main colonizing PPM are P. aeruginosa and S. aureus.

P617
Double esophagus and airways stents: Retrospective analysis in 33 patients
Maxime Patout1, Samy Lachkar1, Mathieu Salaun1, Stephane Lecleire2,
Luc Thiberville1. 1Clinique Pneumologique, Rouen University Hospital, Rouen,
France; 2Hépatologie et Gastro-Entérologie, Rouen University Hospital, Rouen,
France

Introduction: Double stenting of esophagus and airways can be used for the
palliative treatment of advanced tracheo-esophageal tumors.

Aim: Evaluate complications and quality of life of patients treated with esophageal
stent (OS) and tracheobronchial stent (TS).
Methods: Retrospective analysis of patients treated with OS and TS at the Rouen
University Hospital between 1997 and 2010.
Results: Among 326 patients treated with OS, 33 received TS. Primary tumor was
esophageal for 26 patients, pulmonary for 6 and both esophageal and pulmonary
for one. 17 TS were placed for oeso-bronchial fistula, 5 for bronchial obstruction
and 4 for both.
Median Olgivie’s dysphagia score was 4/4 before OS and 1 after. TS reduced
dyspnea and eating cough in all cases except 3 (2 persistant fistula – 1 persistant
dyspnea). Median survival after second stent insertion was 84 days. Hospitalization
free median survival after second stent insertion was 42,5 days corresponding to
51% of survival. Lung cancer patients had shorter median survival than esophageal
cancer patients 75 vs. 57 days.
Early severe complications were 2 massive hemoptysis, 2 septic chock and 1
vocal chord paralysis. Complications occurring after 10 days of stenting were 3
hematemesis, 2 massive hemoptysis, 3 oeso-respiratory fistula, 1 septic chock and
1 tracheal compression.
Mild early complications occurred for 11 patients including thoracic pain in 3
patients and 2 minor hemoptysis. Mild late complications occurred for 32 patients
including 14 TS infections, 7 pneumonias and 6 alimentary obstructions of OS.
Conclusion: OS and TS for advanced tracheo-esophageal tumors are associated
with frequent infectious complications but improves patients’ quality of life.

P618
Tracheo-esophageal phistula: The role of bronchology
Vitezslav Kolek, Stanislav Losse, Petr Jakubec, Helena Bartosova. Dept. of
Respiratory Medicine, University Hospital, Olomouc, Moravia, Czech Republic

Tracheo-esophageal phistula (TEP) is a complex condition with different etiology
and prognosis. Present study evaluates a series of patients (pts) with TEP accord-
ing to etiology, complications, survival and endobronchial treatment. Among 50
pts there were 41 (82%) men and 9 (18%) women, mean age was 62.2 years.
Tracheobronchoscopy was the diagnostic method of choice, other methods were
anamnesis, chest X ray, 3Dimensional CT and esophagoscopy. Malignant disease
was the cause of TEP in 33 (66%) pts, benign disease in 17 (34%) pts. There were
17 pts with esophageal carcinoma, 8 pts with bronchial/tracheal cancer, 8 pts with
other tumours, 9 cases with tracheostomy or tracheal intubation, 8 traumatic cases
and 7 consequences with endoscopic therapy (laser, esophageal stent, brachyther-
apy). Phistula was covered by tracheal or Y tracheobronchial stent in 19 (38%)
pts, esophageal stent in 8 (16%) pts and doublestenting in 4 (8%) pts. Median of
overall survival (MOS) was 14.3 m. It was 8.8 m in men and 29.3 m in women
(p 0.0441). MOS in malignant diseases was 5.6 m, in benign disease 34.8 m
(p 0.04). Pts with endotracheal/bronchial stents survived non significantly longer
than those without stents: MOS 13.7 m vs 11.3 m (p 0.949). The difference was
not significant in benign processes (39.6 m vs 22.1 m, p 0.523) and in malignant
diseases as well (5.0 m vs 5.6 m, p 0.484). Endobronchial/endotracheal treatment
brings substantial symptomatic relief, but sometimes can be a cause of TEP as
well. Other survival determinants could not be analyzed in present study due to
small number of patients.

P619
Long-term outcome of bronchial artery embolisation (BAE) for massive
haemoptysis
Amit Adlakha1, Rishi Gupta1, Arun Sebastian2, Paul Tait2, James Jackson2,
Philip Ind1. 1Department of Thoracic Medicine, Hammersmith Hospital, London,
United Kingdom; 2Department of Radiology, Hammersmith Hospital, London,
United Kingdom

Background: BAE for massive haemoptysis is potentially life-saving with low
short-to-medium term failure rates in previous studies. We aimed to characterise
patients referred for BAE, to examine long-term treatment success and identify
risk factors for requiring repeat BAE.
Methods: We retrospectively identified all patients undergoing BAE from 1994-
2007. We collated data from hospital databases and primary care on demographics,
respiratory diagnoses and procedure with follow-up of up to 16 years. Outcomes
were all-cause mortality and recurrence of haemoptysis requiring repeat BAE.
Results: 158 patients were embolised on 208 occasions. 85 (54%) patients were
male and median age was 54 (IQR: 41-67)y. The most common underlying di-
agnoses were aspergilloma (n=38; 24% of patients), bronchiectasis (n=24; 15%),
unidentified cause (n=17; 11%) chronic tuberculosis (n=14; 9%), active tubercu-
losis (n=12; 8%) and cystic fibrosis (n=11; 7%). All-cause mortality at 1 month
and 3 years was 5.3% and 29.7%, and need for repeat BAE was 4.7% and 30.7%
respectively. Repeat BAE at 3 years was most common with aspergilloma (50%)
and least common with active TB (0%). 3-year mortality was highest in cystic
fibrosis (40%) and least with unknown cause (7.7%) Neither number nor loca-
tion of vessels embolised predicted mortality or need for repeat BAE. No major
procedural complications were noted.
Conclusions: BAE by experienced operators is a safe, minimally invasive proce-
dure for massive haemoptysis with excellent short-term success. It does not prevent
late recurrence of haemoptysis nor obviate the need for repeat BAE, the risk of
which is related to the underlying disease rather than to technical aspects of the
procedure.
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P620
Bronchial artery embolisation in the management of haemoptysis in
pulmonary tuberculosis
Debajyoti Bhattacharyya1, K. Pathak2, M.S. Barthwal1, C.D.S. Katoch1,
S. Rohatgi3. 1Respiratory Medicine, Military Hospital (Cardio Thoracic Centre),
Pune, Maharastra, India; 2Radiology, Military Hospital (Cardio Thoracic
Centre), Pune, Maharastra, India; 3Medicine, Military Hospital (Cardio Thoracic
Centre), Pune, Maharastra, India

Introduction: Bronchial artery embolisation (BAE) is the procedure of selective
bronchial angiography with embolisation of abnormal vessels.
Aims and objectives: To assess the efficacy and safety of BAE in patients with
haemoptysis in pulmonary tuberculosis (PTB).
Methods: This is a retrospective study of all patients of haemoptysis in PTB
who underwent BAE between January 2004 and December 2010 in a tertiary care
hospital in India. Bronchial arteriography and embolisation was performed using
5 French pigtail catheter and polyvinyl alcohol (PVA) particles ranging from 150
to 1000 micrometers.
Results: 34 patients (21 males and 13 females) of haemoptysis in PTB, underwent
37 BAE procedures during the period of study. 11 (32.3%) of these patients had
multidrug resistant tuberculosis. Mean age of patients was 29.4 years (range:
13-69 years). Indication of BAE was: acute major haemoptysis in 11 (32.3%) and
chronic recurrent bleeding in 23 (67.7%) patients. Haemoptysis was successfully
controlled after the embolisation procedure in 32 (94.1%) patients. Procedure was
repeated in three (8.8%) patients within a period of six months because of recurrent
haemoptysis. Following arteries were embolised: right bronchial artery (11), left
bronchial artery (7), common bronchial trunk (7), intercostal artery (14), right
internal mammary artery (1), thyrocervical trunk (1), right intercostobronchial (2),
and left intercostobronchial (1). No abnormal vessel was detected in one patient.
The only complication encountered was local haematoma in one (2.94%) patient.
Conclusions: Bronchial artery embolisation is an effective and safe procedure for
haemoptysis in pulmonary tuberculosis.

P621
Brochial artery embolization in 110 patients with massive hemoptysis in
Punjab, India
Jagdeep Whig, Bishav Mohan, Rajesh Mahajan, Harpreet Thind. Pulmonary
Medicine & Critical Care, Dayanand Medical College & Hospital, Ludhiana,
Punjab, India Cardiology, Dayanand Medical College & Hospital, Ludhiana,
Punjab, India Internal Medicine, Dayanand Medical College & Hospital,
Ludhiana, Punjab, India Pulmonary Medicine & Critical Care, Dayanand
Medical College & Hospital, Ludhiana, Punjab, India

Aims and objective: BAE role has been established as an effective technique in
the emergency treatment of life threatening hemoptysis. We report our experience
with 110 cases that underwent BAE.
Material and methods: Records of 110 consecutive patients (89 males and 21
females) from march 2005 to march 2010 with massive hemoptysis and who
underwent BAE were retrospectively studied and analyzed.
Results: The mean age of patients who underwent BAE was 46 years (range 19-80
years). 50% of patients presented with acute hemoptysis. The aetiology of hemopt-
ysis included post tubercular bronchiectasis in 53 patients (48%), active pulmonary
tuberculosis in 40 patients (36%), mycetoma in 11 patients (10%), pneumonia in
4 patients (6%), pulmonary embolism in 1 patient and unknown in 1 patient. Em-
bolization was done with Polyvinyl alcohol Cook’s particles (size 300-750 micron)
in 90 patients, coils in 6 patients and gel foam in 14 patients. Overall, 112 sessions
of embolization were performed and average number of arteries embolized per
patient was 3.5 Massive hemoptysis was successfully controlled in 102 patients but
10 patients had recurrence and were treated by re-embolization. 1 patient expired
despite re-embolization. 3 patients were sent for lobectomy. The complication of
BAE seen included perforation of bronchial artery (in two patients), transient chest
pain (in 10 patients) and secondary infection in one patient.
Conclusion: BAE is a safe and effective procedure for controlling massive hemop-
tysis and should be regarded as the first line treatment for patients presenting with
massive hemoptysis. Multiple sites of non-bronchial collaterals causing hemoptysis
are not unusual.

P622
Endobronchial photodynamic therapy with chlorine E6 in III-IV stage
central lung cancer
Valentina Molodtsova1, Nikita Kazakov2, Anatoly Rusanov2, Ivan Chistiakov1,
Margarita Urtenova1, Yulia Kulakova1, Andrey Akopov1. 1Laboratory of
Bronchology and Endoscopic Surgery, Department of Surgical Pulmonology, St.
Petersburg State Medical University n.a. I.P. Pavlov under the Federal Agency for
Healthcare and Social Development, Pulmonology Research Institute, St;
2Endoscopy, St. Petersburg State Medical University n.a. I.P. Pavlov under the
Federal Agency for Healthcare and Social Development, St. Petersburg, Russian
Federation

Aim: To evaluate short- and long- term results of photodynamic therapy (PDT)
with chlorine e6 in palliative treatment of lung cancer.
Methods: 52 patients with IIIb (21) and IV (31) stage of lung cancer with major
airway obstruction were prospectively included in endobronchial PDT protocol.

Histological types were: NSCLC – 46 patients, SCLC – 6 patients. Water-soluble
chlorine e6 complex was used as a photosensitizer in dose of 2 mg/kg. The
interval between the injection and illumination was 2 hours. Red light at 662+1
nm wavelength was used to achieve a total illumination dose of 250 j/cm2 of the
tumor during flexible bronchoscopy under topical anaesthesia. All patients except
four received chemotherapy concomitantly. PDT was done twice in 13, three and
more times – in 39 patients. Results of treatment were evaluated by percentage
of bronchial lumen desobliteration in every four weeks after the first procedure.
Survival was calculated using Kaplan-Meier method.
Results: Bronchial desobliteration after the first PDT was recorded as complete
endobronchial remission – in 17 cases (33%), partial (>50% of tumor volume) – in
21 cases (42%). No effect was seen in 25% of patients. After the next procedures
number of patients with complete remission decreased to 24%, patients with partial
remission - increased up to 53%. Median survival time was 11,6 months, it was
higher in patients with complete remission than with partial remission (13,5 vs
10,3 months, p<0,05). One year survival was 48%, two years survival - 24%.
Conclusion: Repeated PDT with chlorine e6 is a safe and effective for lung cancer
patients. Survival depends on degree of endobronchial remission.

P623
Active smoking, COPD and arterial hypertension are independent prognostic
factors for complications following Nd:YAG laser resection of central lung
cancer
Bojan Zaric, Branislav Perin, Svetlana Jovanovic, Evica Budisin, Nensi Lalic,
Goran Stojanovic. Clinic for Pulmonary Oncology, Institute for Pulmonary
Diseases of Vojvodina, Faculty of Medicine, University of Novi Sad, Sremska
Kamenica, Vojvodina, Serbia

Introduction: Major aim of this study was to investigate complication rate and
identify clinical risk factors for complications following Nd:YAG laser resection
in patients with advanced lung cancer.
Patients and methods: We evaluated medical and bronchoscopy charts of 512
patient who underwent Nd:YAG laser resection as a part of multimodality treat-
ment of lung cancer. Complications after laser resection were defined as: severe
hypoxemia, global respiratory failure, arrhythmia requiring treatment, haemopt-
ysis, pneumothorax, pneumomediastinum, pulmonary edema, trachea-esophageal
fistulae and death. Risk factors were defined as: acute myocardial infarction within
6 months before treatment, hypertension, chronic arrhythmia, chronic obstructive
pulmonary disease (COPD), stabilized cardiomyopathy, previous external beam
radiotherapy, previous chemotherapy and previous interventional pulmonology
treatment.
Results: Overall complication rate was 8.4%. Statistically significant risk fac-
tors were: age (p=0.001), current smoking status (p=0.012), arterial hypertension
(p<0.000), chronic arrhythmia (p=0.034), COPD (p<0.000), and stabilized car-
diomyopathy (p<0.000). Independent clinical risk factors were age over 60 years
(p=0.026), arterial hypertension (p<0.000), COPD (p<0.000) and smoking over
60 pack years (p=0.012).
Conclusion: Closer monitoring of patients with identified risk factors is advisable
prior and immediately after laser resection. In order to avoid or minimize com-
plications special attention should be directed towards patients who are current
smokers (over 60 pack years), over 60 years of age, with arterial hypertension or
COPD.

P624
A multimodality treatment approach to post transplant airway stenosis
Lonny Yarmus, John McDyer, Ashish Shah, David Feller-Kopman. Interventional
Pulmonology and Transplant Surgery, The Johns Hopkins Hospital, Baltimore,
MD, United States

Purpose: Anastomotic airway complications are a significant cause for morbidity
and mortality after lung transplantation (LT). The aim of this study was to investi-
gate post LT anastomotic airway complications to evaluate both the need for and
modalities used for treatment.
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Methods and materials: All patients undergoing LT performed between August
2005 and May 2010 by a single surgeon at our institution were reviewed retrospec-
tively. All airway complications were managed by the Interventional Pulmonary
team. Airway stenoses were managed with rigid bronchoscopy, balloon dilation,
observation and or stent placement.
Results: A total of 98 patients underwent LT (86 bilateral, 7 left, 5 right). 46 female
and 53 male, with a mean age 49.7. 28 patients (28.6%) developed pneumonia
within three months of transplantation, 8 of which were identified as a result of
pseudomonas (28.6%). 28 (28.6%) patients also reported having evidence of acute
cellular rejection within three months after transplantation. The median length of
mechanical ventilation after transplant was 3 days (range 1 to 183). Of the 98
patients, 35 (35.7%) developed airway stenosis at a median of 16 weeks (range 1
to 164 weeks following surgery). Of these patients, 23 (65.7%) patients received
at least one airway intervention.
Conclusions: Airway stenosis after LT can be successfully managed with a variety
of airway interventions. Further studies are needed to determine the best modalities.

P625
SHFJV (super imposed high frequency jet ventilation), ETCO2 correlation to
PaCO2 in diagnostic and therapeutic rigid bronchosscopy
Gabriela Koller-Halmer1, Ingrid Schindler1, Hubert Koller2. 1Anesthesiology,
Otto Wagner Spital, Vienna, Austria; 2Respiratory Medicine and Critical Care
Medicine, Otto Wagner Spital, Vienna, Austria

We report the findings on 42 patients who underwent diagnostic and therapeutic
interventional rigid bronchoscopy under SHFJV.
Monitoring of the patients included ECG, blood pressure, SaO2, EtCO2, arterial
blood gas analysis, FIO2 jet, FIO2 aw.
SHFJV is defined as weight-based innovative mechanical ventilation combined
with superposition of two jet-streams in an open system.
The high-frequency jet-stream is responsible for the oxygenation; the normo-
frequency jet-stream regulates the CO2.
Basic patient characteristics (mean±SD):
– Age 59.7±13.8
– FEV1 (liter) 2.79±0.58
– PaCO2 (mmHg) 35.52±6
Findings after 10 minutes SHFJV:
– PaCO2 (mmHg) 35.13±11.78*
– ETCO2 (mmHg) 27.48±4.81
– FIO2 (%) 64.76±12.95
*p=0,001
General characteristics of SHFJV:
– No CO2 increase
– No risk of barotrauma (open system conditions)
– No air trapping (open system conditions)
– Best ventilation in open system
– Integrated gas analysis
– Electronically controlled
– Laser application without fire risk (laser safe mode)
Summary: SHFJV in diagnostic and therapeutic rigid bronchoscopy is a safe
and effective method of ventilation to achieve sufficient oxygenation without any
increase of PaCO2.

84. Rare diffuse lung diseases

P626
Interstitial lung diseases in children: The French national cohort study
Nadia Nathan1,2,3, Jacques de Blic4,5, Rola Abou Taam4,5,
Christophe Delacourt4,5 , Ralph Epaud6, Antoine Deschildre7, Philippe Reix8,
Raphaël Chiron9, Ulrika de Pontbriand10, Jean-Christophe Dubus11,
Lisa Giovannini-Chami12, François Brémont13, Jacques Brouard14,
Cyril Schweitzer15, Christophe Marguet16, Marie-Laure Dalphin17,
Véronique Houdouin18, Françoise Troussier19, Anne Sardet20, Eglantine Hullo21,
Michaël Fayon22, Isabelle Gibertini23, Katia Bessaci24, Malika Mahloul25,
Delphine Michon1, Jean-François Vibert25, Guillaume Thouvenin1,2,3,
Brigitte Fauroux1,2,3 , Harriet Corvol1,2,3 , Annick Clement1,2,3, for the French
RespiRare Group. 1Pediatric Pulmonary Department, AP-HP, Hôpital Trousseau,
Paris, France; 2Paris-6, Université Pierre et Marie Curie, Paris, France;
3UMR-S U938, INSERM, Paris, France; 4Pediatric Pulmonary Department,
AP-HP, Hôpital Necker Enfants Malades, Paris, France; 5Paris-5, Université
Paris Descartes, Paris, France; 6Pediatric Department, Centre Hospitalier
Intercommunal de Créteil, Créteil, France; 7Pediatric Department, Centre
Hospitalier Universitaire de Lille, Lille, France; 8Pediatric Pulmonary
Department, Centre Hospitalier Universitaire de Lyon, Lyon, France; 9Pediatric
Pulmonary Department, Centre Hospitalier Universitaire de Montpellier,
Montpellier, France; 10Pediatric Pulmonary Department, Centre Hospitalier
Universitaire de Nantes, Nantes, France; 11Pediatric Pulmonary Department,
Centre Hospitalier Universitaire de Marseille, Marseille, France;12Pediatric

Department, Centre Hospitalier Universitaire de Nice, Nice, France; 13Pediatric
Pulmonary Department, Centre Hospitalier Universitaire de Toulouse, Toulouse,
France; 14Pediatric Department, Centre Hospitalier Universitaire de Caen, Caen,
France; 15Pediatric Department, Centre Hospitalier Universitaire de Nancy,
Nancy, France; 16Pediatric Department, Centre Hospitalier Universitaire de
Rouen, Rouen, France; 17Pediatric Department, Centre Hospitalier Universitaire
de Besançon, Besançon, France; 18Pediatric Pulmonary Department, AP-HP
Hôpital Robert Debré, Paris, France; 19Pediatric Department, Centre Hospitalier
Universitaire d’Angers, Angers, France; 20Pediatric Department, Centre
Hospitalier de Lens, Lens, France; 21Pediatric Department, Centre Hospitalier
Universitaire de Grenoble, Grenoble, France; 22Centre d’Investigation Clinique
(CIC 0005), Centre Hospitalier Universitaire de Bordeaux, Bordeaux, France;
23Pediatric Department, Centre Hospitalier Universitaire de Tours, Tours,
France; 24Pediatric Department, Centre Hospitalier Universitaire de Reims,
Reims, France; 25UMR S-707, INSERM, Paris, France

Introduction: In France rare orphan diseases as pediatric interstitial lung dis-
eases (ILDs) have been identified as a public health priority. A national pediatric
reference center for rare lung diseases, RespiRare, was created several years ago.
Objective: To investigate the prevalence and the expression of pediatric ILDs
within a national cohort in France.
Methods: Children presenting with ILD from 1995 to 2010 were identified through
the RespiRare network. Clinical, radiological, functional, pathological, biological
and genetical longitudinal data were collected by the physicians in charge of ILDs
patients using a unique national biomedical database.
Results: Data were available for 197 children presenting with ILD. The mean
incidence was 26/year. Median age at diagnosis was 20 months [0-16 years],
and the sex ratio was 0.87 male/female. Investigations including thoracic high
resolution computed tomography scan (n=197), broncho-alveolar lavages (n=97),
lung biopsies (n=30) and analysis of surfactant genes (n=67) led to a diagnosis
for 142 out of the 197 children (63.4%): surfactant mutation associated disorders
(n=29, 14.7%), haemosiderosis (n=24, 12.2%), sarcoidosis (n=20, 10.2%) and
alveolar protéinosis (n=17, 8.6%) were the most common diagnoses. Pulmonary
hypertension was observed in 16% cases at diagnosis.
Conclusion: A national database is now used in France for pediatric ILDs and fa-
cilitates clinical studies. Based on this experience, recommendations for diagnosis
and therapeutic strategies are being established. As a European ILDs consortium
is emerging, a European ILDs registry would be the next step to improve the
knowledge of pediatric ILDs pathophysiology and their management.

P627
Diagnostic value of serum VEGF-D in consecutive patients with
lymphangioleiomyomatosis
Vincent Cottin1, Jacques Lacronique2, Laure Denis3, Patrick Jaffray4,
Chahera Khouatra1, Raphaele Guelminger1, Dominique Valeyre5,
Hilario Nunes5, Jacques Bienvenu3, Bruno Crestani6, Camille Taillé6,
Jean-François Cordier1. 1Respiratory Medicine, Louis Pradel Hospital, Lyon,
France; 2Respiratory Medicine, Cochin Hospital, Paris, France; 3Biochemistry
Department, Lyon Sud Hospital, Lyon, France; 4Biochemistry Department,
Cochin Hospital, Paris, France; 5Respiratory Medicine, Avicenne Hospital,
Bobigny, France; 6Respiratory Medicine, Bichat Hospital, Paris, France

Background: Serum levels of vascular endothelial growth factor-D (VEGF-D) are
increased in patients with lymphangioleiomyomatosis (LAM).
Objective: To explore the value of measurement of serum level of VEGF-D for
the diagnosis of LAM.
Methods: Serum levels of VEGF-D were measured prospectively in 45 patients
with LAM (mean age, 48±13 years), 13 healthy controls, and 23 patients with
multiple cystic lung diseases other than LAM.
Results: Serum VEGF-D levels were significantly higher in patients with LAM
(mean, 1856±1742 pg/mL) than in patients with other lung diseases (410±173
pg/mL, p<0.01) or healthy individuals (230±69 pg/mL, p<0.0001). VEGF-D was
elevated (860 pg/mL) in only one patient with Birt-Hogg-Dubé disease with the
mutation PQ385X in the FLCN gene, with LAM ruled out by lung biopsy. Using
800 pg/mL as a threshold, the specificity of VEGF-D was 98% but sensitivity was
only 76%. VEGF-D in LAM was >800 pg/mL in 5/7 transplanted patients, in 6/6
patients receiving sirolimus, and in 4/4 patients treated with doxycycline. VEGF-D
levels did not correlate with any pulmonary function parameter.
Conclusion: Serum VEGF-D levels greater than 800 pg/mL contributes to the
diagnosis of LAM with false positive only rarely encountered (as in Birt Hogg
Dubé disease). Serum VEGF-D level may remain elevated in transplanted patients
and those receiving medical therapy.
Financial support: CNMR and FP7 of the European Commission.
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P628
Extracellular concentration and enzyme activity of proteasome in BAL of
patients with alveolar proteinosis
Francesco Bonella1, Timur Anlasik2, Jan-Christoph Thomassen2, Miaotian Cai1,
Shinichiro Ohshimo3, Josune Guzman4, Ulrich Costabel1. 1Department of
Pneumology/Allergy, Ruhrlandklinik, University of Duisburg-Essen, Essen,
Germany; 2Department of Anesthesiology, University Hospital, Düsseldorf,
Germany; 3Department of Molecular and Internal Medicine, Hiroshima
University, Hiroshima, Japan; 4General and Experimental Pathology,
Ruhr-University, Bochum, Germany

Introduction: Pulmonary alveolar proteinosis (PAP) is a rare disorder char-
acterized by alveolar accumulation of surfactant lipoproteins. Proteasomes are
responsible for nonlysosomal protein degradation. They are involved in apoptosis,
stress response and inflammation. ARDS and sarcoidosis show elevated levels
of extracellular proteasome. The aim of this study was to detect proteasome
concentration and enzyme activity in BALF in PAP.
Patients and methods: 22 PAP patients (20 with primary, 2 with secondary form)
and 18 healthy controls were studied. 20S proteasome subunit (murine monoclonal
antibody by Biomol Int. L.P., Exeter, UK) was measured by ELISA in BALF.
The cleavage of 3 fluorogenic substrates (Suc-LLVY-AMC, BZ-VGR-AMC and
Suc-LLE-AMC) was used to describe the specific enzyme activity (chymotrypsin-,
trypsin- and caspase-like) of extracellular proteasome.
Results: Proteasome concentration in BALF of PAP patients was 10-fold higher
than in healthy subjects (699±422 vs 60±36 ng/mL, p<0.0001). Trypsin- and
caspase-like activity of proteasome was significantly increased in PAP compared to
healthy subjects (BZ-VGR-AMC 1.5±0.9 vs 0.26±0.27; Suc-LLE-AMC 0.62±0.7
vs 0.07±0.06 pkat/mL; p<0.01). Enzyme activity for all 3 substrates correlated
directly with the total protein concentration in BALF (r=0.7, p= 0.002; r=-0.56,
p=0.02; r=0.85, p<0.001) and inversely with TLCO (r=-0.72, p= 0.008; r=-0.7,
p=0.014; r=-0.73, p=0.006).
Conclusions: Proteasome alveolar concentration is higher in PAP than in healthy
controls. This is associated with an increased trypsin- and caspase-like enzyme
activity. Proteasome seems to be significantly involved in the alveolar protein
degradation in PAP.

P629
Chronic eosinophilic pneumonia after radiation therapy for breast cancer
Marco Pons1, Alessia Riglietti1 , Igor Marsteller1, Venerino Poletti2,
Romain Lazor3, Andrea Azzola1. 1Department of Respiratory Medicine,
Ospedale Regionale di Lugano, Sede Civico, Lugano, Switzerland; 2Department
of Disease of the Thorax, Interventional Pulmonology Unit, Ospedale G.B.
Morgagni, Forli’, Italy; 3Department of Respiratory Medicine, University
Hospital Center, Lausanne, Switzerland

Background: Several reports have documented the possible appearance of organ-
ising pneumonia (OP) as complication of radiation therapy (RT) for breast cancer,
but only one has described the occurrence of chronic eosinophilic pneumonia
(CEP) in this setting (Cottin V. et al. Eur Respir J 2004; 23:9-13).
Methods and results: We describe 3 new cases of CEP developed after RT for
breast cancer. The median time interval between the end of RT and onset of CEP was
4.3 months. All patients were symptomatic for fever or dry cough. None had history
of asthma, one was an active smoker. Chest CT showed multiple areas of alveolar
consolidation in regions not limited to the irradiated lung. None of the patients
had blood eosinophilia >1 G/L. In all cases, the bronchoalveolar lavage (BAL)
differential cell count revealed eosinophilia ≥25% (25, 45 and 90% respectively).
The respiratory function tests showed normal lung volumes and reduced carbon
monoxide transfer factor to 60% predicted in 2 patients. All patients had rapid res-
olution of symptoms with corticosteroid therapy. 2 patients experienced 2 relapses
each after treatment withdrawal. In all patients, therapy could be stopped after a
median time of 16 months. All are disease-free after a median time of 85 months.
Conclusions: We confirm the possible onset of CEP as expression of lung injury
induced by RT for breast cancer. In contrast to previous observations, CEP after
RT may occur in the absence of blood eosinophilia and history of asthma. Since
CEP and OP after RT have similar clinical pictures, CEP may be misdiagnosed as
OP if BAL is not performed.

P630
Baseline characteristics of an Italian cohort of pulmonary alveolar
proteinosis (PAP) patients
Ilaria Campo1, Zamir Kadija1, Francesca Mariani1, Giuseppe Rodi1,
Elena Paracchini1, Claudia Chalk2, Bruce C. Trapnell2, Maurizio Luisetti1.
1Respiratory Disease, IRCCS Policlinico San Matteo Foundation-Pavia
University, Pavia, PV, Italy; 2Cincinnati Children’s, Hospital Medical Center,
Cincinnati, OH, United States

PAP is a rare disorder, characterized by accumulation of lipoproteinaceous mate-
rial within alveolar spaces.The clinical course of PAP ranges from spontaneous
remission to respiratory failure and whole lung lavage (WLL) currently remains
the therapeutic standard.
Methods: Clinical assessment was performed by HRCT scan, BAL, lung biopsy,
pulmonary function tests, serum markers (LDH,CYFRA,CEA,NSE) and GM-CSF
autoantibodies.

Results: We enrolled 76 PAP patients from 1989 to 2011, divided as follows:
Idiopathic PAP (n=70) of which the autoimmune nature was confirmed in 76%,
Secondary PAP (n=3, 4%), Congenital PAP (n=1, 1.3%) and PAP-like disorders
(n=2, 2.7%). The idiopathic PAP patients showed a prevalence of males (72.8%)
over females, with a mean age at diagnosis of 40.7±13. A smoking history (current
or former smokers) occurred in 68.5%, with a mean of 27pack/years. The most
common presenting symptom was dyspnea, alone (27 patients) or in combination
with cough (16 patients). 4 patients were completely asymptomatic. Intercurrent
infections were present in 14 cases. Mean GMAbs level was 261±240 μg/mL
(n.v. <3 μg/mL). From our whole series, 43 patients were submitted to WLL: 30
(43%) received 1 WLL, whereas 13 (30%) received 2 or more WLLs. Comparison
of pulmonary function testing data between not lavaged and lavaged PAP patients
showed a significant difference for the TLCO% pred (mean value 60.3±18.4
vs 46±13.7, p=0.011) and for the A-aO2 gradient (35±17vs 45±15.8 mmHg,
p=0.043).
Conclusion: The establishment of a reference center for PAP in Italy has allowed
to gather and well characterize one of the largest series of PAP patients worldwide.
Funding: AIFA (FARM7MCPK4), eRARE (EuPAPNet).

P631
Lymphocytes populations in bloods and lungs in patients with auto-immune
pulmonary alveolar proteinosis
Yoshikazu Inoue, Toru Arai, Junji Otsuka, Chikatoshi Sugimoto, Masaki Hirose,
Akiko Natsumuro, Yoko Iwaki, Mikiko Nakagawa, Seiji Hayashi, Masaji Okada.
Diffuse Lung Diseases and Respiratory Failure, National Hospital Organization
Kinki-Chuo Chest Medical Center, Osaka, Japan

Background and aim: Pulmonary alveolar proteinosis (PAP) is a rare lung disease
which is characterized by pulmonary surfactant accumulation in the lungs, and a
subset of PAP which occurs in association with granulocyte/macrophage colony-
stimulating factor (GM-CSF) autoantibodies is recommended to call autoimmune
pulmonary alveolar proteinosis (APAP) (Inoue Y et al. Am J Respir Crit Care Med.
2008 177:752). We hypothesize that cellular immunity contributed to pathogenesis
of APAP. The aim of this study is to know the lymphocytes populations and to
clarify the role of lymphocytes in APAP.
Subjects and methods: Peripheral bloods (PBMC) and bronchoalveolar lavage
fluids (BAL) from 30 patients with APAP, 20 healthy volunteers (HV), and 15
patients with other control diseases (CDs: IIPs, sarcoidosis, etc.) were analyzed.
CD3, CD4, CD8, CD19, CD20, CD69, CD3/19, CD3/16, CD3/56, CD16/56,
CD4/25, CD14/16, and CD19/69 were measured by flow cytometry.
Results: CD3+T cells in PBMC were lower in APAP than HV. CD3+/CD16-
in PBMC were significantly lower in APAP than HV. CD4 in PBMC positively
correlated with%VC, and negatively correlated with A-aDO2. CD3+T cells in
BAL were significantly lower than CDs.
Conclusion: We found abnormal T cell populations in APAP, which suggests
possible association of T cell immunity on the pathogenesis of APAP.
This study was partially supported by the grant-in-aid for scientific research, the
grant from Japanese Ministry of Health, Labour, and Welfare, and the grant from
National Hospital Organization.

P632
Old and novel surfactant protein C (SP-C) mutations in children
Ann-Christin Grimmelt1, Michael Barker2, Frank Brasch3, Monika Gappa4,
Matthias Kappler1, Richard Kitz5, Carolin Kroener1, Susanne Lau6,
Elke Lorenz1, Claus Pfannenstiel7 , Marijke Preosmans8, Jan Ripper1,
Claudius Werner9, Stefan Zielen10, Matthias Griese1. 1Department of Pediatrics,
Dr. von Hauner Childrens Hospital, Munich, Germany; 2Department of
Pediatrics, Helios Children’s Hospital, Berlin, Germany; 3Institute for Pathology,
Clinic Bielefeld Mitte, Bielefeld, Germany; 4Department of Pediatrics,
Marien-Hospital GmbH Wesel, Wesel, Germany; 5Department of Pediatrics,
Clementinen Children’s Hospital, Frankfurt am Main, Germany; 6Department of
Pediatrics, Charite - Campus Virchow Clinic, Berlin, Germany; 7Department of
Pediatrics, University Clinic, Johann Wolfgang Goethe University, Frankfurt,
Germany; 8Pediatrics, Praxis Laurensberg, Aachen, Germany; 9Department of
Pediatrics, University Clinic Leuven, Leuven, Germany; 10Department of
Pediatrics, University Clinic Münster, Münster, Germany

Genetic variations of SP-C gene are known to cause interstitial lung disease.
In previous studies 55 patients have been described focussing on the genetic
abnormalities and clinical course.
Here we report the data of children with SP-C mutations collected between 1998
and 2010. Lung biopsy findings and previous radiological imaging studies were
re-examined using up to date classifications.
All 11 children identified had heterozygous mutations in the SP-C gene, six of
which carried I73T and five other mutations (H59R, G74V, C121F, E191X, A112T).
Age at onset of symptoms ranged from birth to 11 years; however most presented
with postnatal respiratory distress syndrome or later with tachypnea, cough and
failure to thrive. Chest computer tomography showed a variety of different patterns
including ground glass attenuation, mosaic pattern, lung fibrosis and cysts. Initial
diagnosis was made by genetic testing alone in 6 of 11 cases and by lung biopsy
in 5 patients. Histology pattern included non specific interstitial pneumonia and
desquamative interstitial pneumonia, chronic pneumonitis of infancy, pulmonary
alveolar proteinosis and end stage fibrosis. Average follow-up was 7.1 years (0.8-
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18.8), disease progression ameliorated in 6 and remained unchanged in 5 children.
During infancy treatments given included corticosteroids and hydroxychloroquine
with mixed results. Currently 2 children do not require medical treatment.
The manifestation of interstitial lung disease due to SP-C mutations is variable,
however many children present during neonatal period and infancy. Intermediate
term course seems favourable. Efficacy of empirical treatments urgently needs to
be assessed in randomized trial.

P633
Serum VEGF-D and VEGFR-3 are biomarkers in lymphangioleiomyomatosis
for its diagnosis and impaired pulmonary function
Hiroko Okabayashi, Aiko Masunaga, Hidenori Ichiyasu, Shinsuke Tsumura,
Keisuke Kojima, Kazuhiko Fujii, Naoki Saita, Hirotsugu Kohrogi. Respiratory
Medicine, Kumamoto University Hospital, Kumamoto, Japan

Background: Lymphangioleiomyomatosis (LAM) is a disease characterized by
proliferating LAM cells and LAM-associated lymphangiogenesis. Recently, it has
been reported that the serum VEGF-D levels are increased in patients with LAM.
Therefore, we hypothesized that VEGF-D and its receptor VEGFR-3 should be
biomarkers for LAM.
Objectives: To evaluate clinical significance of serum levels of VEGF-C, VEGF-D
and VEGFR-3 in patients with LAM.
Methods: We measured VEGF-C, VEGF-D and VEGFR-3 in serum of 7 patients
with LAM, 4 patients with chronic obstructive pulmonary disease (COPD), and
6 normal subjects by enzyme-linked immunosorbent assays, and compared them
with pulmonary function.
Results: In patients with LAM, serum VEGF-D levels were significantly in-
creased (2995.1±909.2 pg/ml) compared with patients with COPD and normal
subjects (264.7±37.6 pg/ml, 444.9±153.7 pg/ml, respectively). Serum VEGFR-3
levels were also significantly increased in LAM (4511.3±746.7 pg/ml) com-
pared with normal subjects (2633.8±304.1 pg/ml). In patients with LAM, serum
VEGF-D levels were negatively correlated with FEV1/FVC (rs=-0.8630; p=0.0269)
and%DLCO (rs=-0.9796; p=0.0035), and serum VEGFR-3 levels were negatively
correlated with FEV1/FVC (rs=-0.8119; p=0.0498).
Conclusion: These results indicate that, in LAM, serum VEGF-D and VEGFR-3
are candidate for biomarkers for the diagnosis and impaired pulmonary function.

P634
Lymphangioleiomyomatosis – Clinical characteristics and longitudinal
follow-up of 36 cases
Malgorzata Sobiecka1, Jan Kus1, Stefan Wesolowski2, Elzbieta Radzikowska3,
Maria Korzeniewska-Kosela4. 1First Department of Lung Diseases, 2Lung
Function Lab, 3Third Department of Lung Diseases, 4Epidemiology of TB
Department, National TB&Lung Diseases Research Institute, Warsaw, Poland

Background: Lymphangioleiomyomatosis (LAM) characterized by LAM cells
proliferation and cystic lung destruction can occur sporadically (S-LAM) or in
association with tuberous sclerosis complex (TSC-LAM).
Aim: To describe the clinical characteristics of subjects with S-LAM and TSC-
LAM and to assess changes in pulmonary function test (PFT) during observation.
Methods: Retrospective analysis of 36 women with LAM diagnosed between
1990 – 2010.
Results: There were 25 patients with S-LAM (69%) and 11 cases with TSC-LAM
(31%). The mean age of onset of symptoms was 37.4±10.5yr and at diagnosis
40.2±10.1yr. Recurrent pneumothoraces occurred in 22 cases (61%), chylothorax
in 4 (11%). Sixteen women (44%) were treated with progesterone. There were 7
deaths, including 4 from respiratory failure (after 6, 7, 11, and 11 yrs). Women with
TSC-LAM were younger (32.6±10.2yr vs 43.5±8.3yr; p=0.0018) and more often
had renal angiomyolipomas (100% vs 32%; p=0.00003) compared with those with
S-LAM. TSC-LAM and S-LAM cases did not differ significantly regarding PFT at
presentation. An obstructive pattern was observed in 56% of cases, whereas 35%
had normal spirometric results. DLCO was reduced in 83% of patients. The serial
biannual measurement of lung function revealed significant reduction in DLCO
after 4 yrs (n=13; 49.5±18% pred. vs. 60.8±15.6% pred.; p=0.0038) and it was
the earliest significant change in PFTs.
Conclusion: LAM is slowly progressing disease with the first significant deterio-
ration in PFTs after 4 years of follow-up.

P635
Relationships between respiratory impedance and prognosis in patients with
end-stage pulmonary lymphangioleiomyomatosis: A concept based on the
Helmholtz resonator
Hiroshi Hamakawa1,2, Hiroaki Sakai2, Toru Bando2,3, Izumi Matsumoto2,
Takuya Terashi1, Ei Miyamoto1, Ryo Tachikawa4, Keisuke Tomii4,
Yutaka Takahashi1, Hiroshi Date2. 1Thoracic Surgery, Kobe City Medical Center
General Hospital, Kobe, Hyogo, Japan; 2Thoracic Surgery, Kyoto University
Hospital, Kyoto, Japan; 3Organ Preservation Technology, Kyoto University,
Kyoto, Japan; 4Respiratory Medicine, Kobe City Medical Center General
Hospital, Kobe, Hyogo, Japan

Background: Patients with lymphangioleiomyomatosis (LAM) are evaluated with
multi-directional assessments in the same manner as those with COPD, but the

pulmonary physiological features in patients with end-stage pulmonary LAM are
complicated because the severe condition of patients caused by disease progression
prohibits extensive testing. To complement this, we applied a forced oscillation
technique (FOT) for the assessment of patients with LAM, and evaluated the
relationship between respiratory impedance and disease severity.
Methods: 9 subjects with LAM were studied cross-sectionally. Lung function
tests and respiratory impedance were measured. A concept based on the Helmholts
Resonator was used to interpret those respiratory mechanics. A simple 3-element
series (RIC) model was used to estimate airway resistance (Raw), airway iner-
tance (Iaw), respiratory capacitance (Crs) and resonant frequency (fres). For the
estimation of disease severity, a multifunctional index (BODE index) was used.
Results: The respiratory impedance spectra were fitted to the RIC model, and
each value of goodness of fit from the 9 subjects was over 0.9. Raw, Iaw and fres
correlated with%FEV1, RV/TLC,%DLCO/VA & the BODE index. Crs correlated
with RV/TLC.
Conclusions: The RIC model corresponding with the Helmholtz Resonator pro-
vided a reasonable physiological interpretation in which the mechanical param-
eters reflected airway obstruction and a decrease in capacitive behavior. Thus,
non-invasive FOT are useful and represent a potential monitoring tool to evaluate
disease severity and prognosis in a cohort of patients with LAM.

P636
The efficiency of Langerhans’ cell hystioctosis treatment (3 years follow-up)
Olga Baranova1, Alexandra Speranskaja2, Ivetta Dvorakovskaya1,
Elena Dembo-Smeathon1, Dali Dzadzua1. 1Interstitial Lung Diseases
Department, Saint-Petersburg Pavlov State Medical University, Saint-Petersburg,
Russian Federation; 2Radiology Department, Saint-Petersburg Pavlov State
Medical University, Saint-Petersburg, Russian Federation

Aim: To evaluate the efficiency of Langerhans’ cell hystiocytosis (LCH) treatment
for 3years follow-up.
Methods: 38 patients (pts) with LCH confirmed by immunohistochemistry (IHC)
research with monoclonal antibodies CD1a, S-100, LCA, CD68, Ki67, p53, Bax,
Bcl-2, cpp32. The basic group (30 pts) was treated with systemic corticosteroids
and cytostatics, control group (8 pts) did not receive treatment. All pts were
subjected to clinical and radiological examinations and pulmonary function tests
(PFTs).
Results: After 3 yrs clinical improvement was noted only in 4 pts (0,17) of basic
group, in 16 pts (0,53) clinical picture was stable, in 10 pts clinical deterioration
was observed. From them 6 pts complained of increased dyspnea, in 2 cases in-
volvement of other organs was found, 1 pt lost weight, 1 pt complained of increased
cough. On CT improvement was found in 11 pts (0,37). In 13 pts CT picture was
stable. Deterioration of CT picture was noted in 6 pts (0,2). PFTs improved in
comparison with pre-treatment period only in 2 pts. PFTs were stable in 12 pts
(0,4), in 15 pts PFTs were deteriorated. After 3 yrs of natural course LCH PFTs
worsened in all pts of control group. Clinical deterioration was observed in 50% of
pts, and radiological (CT) deterioration – in 1 pt. The radiological symptoms were
most stable: in 6 pts (0,74) no changes were noted. This is probably the evidence
of inadequate sensitivity of CT for the follow-up of pts with LCH.
Conclusions: 1. After 3 yrs treatment improvement or stabilisation of clinical
and radiological data and PFTs was observed in 50% of pts. 2. These data show
sensitivity of PFTs for assessment of disease course and treatment efficiency.

P637
Pulmonary Langerhans-cell histiocytosis – Analysis of 57 cases
Elzbieta Radzikowska1, Elzbieta Wiatr1, Agnieszka Jarzemska2, Iwona Bestry1,
Renata Langfort1, Piotr Rudzinski1, Kazimierz Roszkowski-Sliz1. 1Lung
Diseases, Ntional Tuberculosis nad Lung Diseases Research Institute, Warsaw,
Poland; 2Department of Respiratory Medicine and Tuberculosis, Collegium
Medicum, Nicolaus Copernicus University, Bydgoszcz, Poland

Pulmonary Langerhans’-cell histiocytosis (PLCH) is a rare disease in adults. The
clinical spectrum of the disease vary widely and course of it is unpredictable.
Regression or stabilisation of the disease after smoking cessation is shown but in
other cases progression in spite of treatment is observed. We have reviewed the
records of 57 adults (28 women and 29 men in age 15 to 69 year) with histologicaly
confirmed PLCH, diagnosed and treated in our Department in a period of 13 years
to ascertain their vital status and outcome.
The median follow-up period was 72 months (range 6 to 216 months).All patients
were smokers. One woman had disseminated disease, 3 multifocal bone disease,
5 patients had mandible involvement, and in 3 patients skin lesions were revealed.
Diabetes insipidus was diagnosed in 8 patients. Clinical and radiological features,
pulmonary function tests, will be discussed.
During the time of observation 36 patients were not treated (only stopped smoking)
and regression or stabilization of pulmonary lesions were observed. Chemotherapy
was administered to 11 patients and steroids to 10 patients, local steroid treatment
was applied to 3 patients, radiotherapy in one and in one woman surgical excisions
of bone lesions were performed.
One man underwent unilateral lung transplantation at the time of follow-up. Two
deaths attributable to respiratory failure were noticed. No case of cancer was
observed.
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P638
Long term follow-up in patients with pulmonary alveolar proteinosis
Yulia Ilkovich, Lubov Novikova, Olga Baranova, Ivetta Dvorakovskaya,
Andrey Bazhanov. Research Institute of Pulmonology, Pavlov State Medical
University, St. Petersburg, Russian Federation

Pulmonary alveolar proteinosis (PAP) is a rare lung disease characterized by
respiratory failure due to surfactant accumulation within the lung. PAP is currently
treated by whole lung lavage (WLL).
Since 1977, our cohort is 52 (35 male, 17 female) idiopathic PAP patients. Median
age - 37±9 y.o. Most patients are current or former smokers (64%) and have
occupational history (55%). Most patients have moderate impairments in func-
tional parameters (mean DLCO - 65±15% pred., mean pulmonary artery systolic
pressure - 30±6 mm Hg).
The majority of patients (88.4%) received WLL therapy. 3 patients (5.8%) had
segmental lavage, 3 patients (5.8%) - N-acetylcysteine (NAC) as monotherapy.
The average number of WLL procedures was 2 (1-7). 34.6% received only one
WLL and demonstrated long-term improvement after the procedure.
5-years survival rate is 100%. Spontaneous resolution was observed in 2 patients
(3.8%) on NAC treatment. In most cases the course of PAP was slowly progressive.
8 patients (15.4%) had rapid progressive deterioration with respiratory failure de-
spite repeated WLL. Predictors of fast progression were estimated. No associations
with gender, age, smoking status were found. Long antibiotics and corticosteroids
(CS) intake due to incorrect diagnoses before PAP diagnostic (p<0.05) and more
than 3 years since first symptoms occurred till PAP diagnostic (p<0.05) correlated
with progressive deterioration despite repeated WLL treatments. Besides, long CS
intake increased the risk of secondary infections: pneumonia in 3 patients (5.8%),
tuberculosis in 3 patients (5.8%), aspergillosis – 1 patient (1.9%).
Avoiding of delayed diagnosis/incorrect treatment increases the probability of long
symptom-free period after WLL.

P639
Lymphocytic interstitial pneumonia – Two cases of unusual presentation
Jorge Vale, Eloísa Silva, Vítor Melo, Jessica Jones, Rui Nunes, António
Simões Torres. Pulmonology, Hospital São Teotónio, Viseu, Portugal

Background: The diagnosis of Lymphocytic Interstitial Pneumonia (LIP) is estab-
lished by the demonstration of an exuberant lymphoid infiltration. The ATS/ERS
statement includes it in the group of idiopathic interstitial pneumonias on the basis
that rare cases of histopathological LIP pattern are truly idiopathic.
Case 1: 56-year old male admitted with hemoptysis. Thoracic imaging showed
a 1,8 cm solitary nodule in the right upper lobe. Bronchoscopy was negative
for malignancy. PET-CT Scan revealed increased uptake. Thoracic surgery and
histology revealed dense lymphocytic infiltrate in alveolar septa. Further testing
ruled out subjacent causes of LIP.
Case 2: 71-year old female admitted for progressive dyspnoea. Chest CT re-
vealed lung fibrosis and honeycombing mainly in the upper lobes. There was
decreased diffusing capacity. Bronchoalveolar lavage revealed lymphocitosis. The
histological pattern obtained by surgical biopsy was consistent with LIP with areas
of interstitial fibrosis. Secondary causes of LIP were excluded. Treatment with
prednisolone was started with clinical and functional improvement.
Comment: LIP represents a benign polyclonal proliferation that can diffusely
involve the lung or be a focal process. The combined presence of nodules, cysts
and ground glass are suggestive of LIP. Presentation as a solitary pulmonary nodule
is rare; it may represent focal involvement of the lymph proliferative disorder.
Demonstration of the polyclonality of the usual B cell infiltrates distinguishes
LIP from pulmonary lymphoma. Fibrosis is unusual in idiopathic LIP and could
be due to long standing disease.The authors emphasize the unusual radiologic
presentation of these two cases of idiopathic LIP.

P640
Abnormalities between down regulation of cyclooxygenase-2 and
up-regulation of grow factors in patients with systemic sclerosis
Edwin Roger Parra, Flávia Lin, Vera Capelozzi. Pathology, Faculdade de
Medicina da Universidade de São Paulo, São Paulo, Brazil

The main of this study was observed the relationship between COX1, COX2,
bFGF, TGFb and apoptosis by TUNEL in 24 surgical lung biopsies from patients
with systemic sclerosis.
Methods: Fourteen patients all females (64±8.9yrs) were characterized with SSc.
Immunohistochemistry and histomorphometry were used to evaluate the amount
of COX1, COX2, bFGF, TGFb, and TUNEL expression. The expression of these
markers was tested with their pulmonary function tests.
Results: Higher amount of bFGF and TGFb was observed in these patients
contrasting with lower amounts of COX-1, COX-2, and TUNEL, principally in
terminal bronchiolar arteries (p=0.05).
An important negative correlation was observed between vascular apoptosis
and FVC (r=0.655, p=-0.001), FEV1 (r=-0.707, p<0.001) and DCO (r=-0.685,
p=0.005) and a positive correlation between total lung COX-2 expression and
DCO/VA (r=0.794, p=0.001).
Conclusions: bFGF and TGFb were increase in lung and in vascular structures
of these patients contrasting with lower lung and vascular expression of COX1,
COX2 and apoptosis. The vascular apoptosis expression had important impact

with pulmonary function tests, suggesting and important participation of this via
in the pathway of SSc. The vascular expression of bFGF and TGFb probably are
not increasing via COX activation suggesting an insufficient angiogenesis.
Financial support: FAPESP, CNPq.

P641
Features of pulmonary involvement in patients with diffuse connective tissue
diseases
Dina Petrova1, Yakov Shoikhet2, Sergei Berestov1, Andrei Dorokhov1.
1Pulmonology, The Altai Region Clinical Hospital, Barnaul, Altai Region,
Russian Federation; 2Pulmonology, The Altai State Medical University, Barnaul,
Altai Region, Russian Federation

The objective is to study features of pulmonary involvement in patients with diffuse
connective tissue diseases
Materials and methods: Retrospective cohort study of 1363 patients. Inclusion cri-
teria: patients at the age of 17-70 with diffuse connective tissue diseases. Exclusion
criteria: malignant neoplasms of any localization, concomitant bronchopulmonary
pathology. Standard clinical examination, electrocardiography, echocardiogram,
spirometry, X-ray study, high resolution computed tomography, ultrasonic scan-
ning of pleura were made.
Results: The involvement of respiratory system was found in 56 (4,11%) of 1363
examined patients. The patients with systemic lupus erythematosus - 25 (44,6%)
and rheumatoid arthritis– 19 (33,9%) prevailed. Fewer cases of pulmonary involve-
ment were met in patients with system scleroderma - 9 (16,1%), overlapsyndromes–
2 (3,6%) and idiopathic dermatomyositis- 1 (1,8%). The most common manifes-
tations of pulmonary involvement are bronchoobstructive syndrome - 39,3%,
pulmonary fibrosis – 23,2%, pleuritis – 16,1% and pneumonitis – 12,5%. In 3,6%
cases vasculitis and in 1,8% - combinations of pleuritis-pneumonitis, pleuritis-
bronchoobstructive syndrome and pneumonitis- pleuritis- pulmonary fibrosis were
diagnosed.
Conclusion: In 4,11% cases, diffuse connective tissue disorders are accompa-
nied with the involvement of respiratory system that is commonly manifested by
bronchoobstructive syndrome, pulmonary fibrosis and pleuritis.

P642
Arterial stiffness in systemic scleroderma patients with restrictive lung
disease
Nina Karoli, Andrey Rebrov. Hospital Therapy Department, Saratov State
Medical University, Saratov, Russian Federation

Systemic sclerosis (SSc) is a chronic disease of unknown etiology, characterized
by enhanced fibrosis, and microvascular abnormalities.
To study the stiffness of large arteries in relation to the restrictive lung disease
(RLD) aortic stiffness was examined in patients with systemic sclerosis (SSc).
27 non-smoking patients (52,48±7,18 yrs) with diagnosis of SS were included.
17 patient was with RLD (FVC<70%) and 10 patient with normal lung function.
Control group consisted of 28 healthy persons, aged 49,82±8,33 years. Arterial
stiffness parameters were measured by means of pulse wave analysis using Ten-
sioMed Arteriograph (TensioMed, Hungary). Following parameters were detected:
aortic augmentation index (AIxAo), aortic pulse wave velocity (PWV), brachial
artery augmentation index (AIxB), central blood pressure (SBPao).

Arterial stiffness in patients with scleroderma

SS with RLD (n=17) SS without RLD (n=10) Controls (n=28)

AIxB, % –3.43±32.56* –10.13±29.06 –24,76±30.15
AIxAo, % 31.11±13.80* 28.28±12.32 19,41±13.52
PWV, m/s 10.08±2.94* 9.25±2.03 8,44±2.44
Index AIxAo/AIxB 1.97±3.14*** 1.40±2.56** –1.53±2.47
Index PWV/AIxB 0.48±0.83*** 0.35±0.77*** –0.55±0.64
Systolic BP –0.24±8.26* –2.51±7.98 –7.53±7.25
Index CP 99.30±6.61* 97.96±5.95 93.96±5.33

*p<0.05, **p<0.01, *** p<0.001 with controls. Index CP = (SBPao/brachial systolic BP) ×
100.
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We noted significantly differences of arterial stiffness parameters between pts with
RLD and healthy subjects.
Arterial stiffness infringement in patient without RLD was less experience. We
noted decreased differentiation between central and peripheral blood pressure (BP)
and increased differentiation between central and peripheral arterial stiffness (index
AIxAo/AixB).

P643
Lung function testing (LFT), diffusing capacity (DC) in patients with
rheumatologic disorders: Is spirometry exclusionary?
Ghiulten Apti1, Hayat Memis2, Anamaria Trailescu3. 1Pneumology, Hospital of
Pneumology, Constanta, Romania; 2Internal Medicine, University of Medicine C.
Davilla, Bucharest, Romania; 3Pneumology, Hospital of Infectious Diseases
V.Babes, Bucharest, Romania

Aim: To evaluate ventilatory and lung diffusing capacity (DC) dysfunctions in
patients with prior rheumatologic disease diagnosis, correlation with type of
rheumatologic disorder, smoking status and establishing if prior normal spirometry
is exclusionary.
Method: We performed LFT and DC in 81 patients with rheumatologic disease di-
agnosis, without prior diagnosis of lung involvement; we assessed lung parameters,
status of smoking, Rheumatoid factor (RF) presence and we analysed frequencies
and correlations.
Results: 7,4% had lupus eritematosus (LE),67,9% rheumatoid arthritis (RA); scle-
roderma (SD) 19,7%; spondilitis (Sp) in 4,9%; mean age 56,1±13,7years; smokers
were 16%, exsmokers 13,6%, nonsmokers 70,4%; spirometry was abnormal in
61,7%, and DLco in 45,6% (decreased in 91,9%); ventilatory dysfunctions found
were: restrictive dysfunction (RD) in RA 20%, in SD 50%, correlation factor
(Cf)=0,37, p=0,004; obstructive dysfunction (OD) in RA 9%, in LE 16,6%, no
correlation with smoker status; DLco was low in 26% of those with normal spirom-
etry: the lowest values was found in SD and RA with RF+;DLco was decreased in
38,2% in RA; (76,1% in RF+), Cf=0,28; SD 62,5% with Cf=0,319, p=0,003; 25%
in Sp; DLco increased in 8,1%.
Conclusions: Prevalence of ventilatory and difussing capacity dysfunctions was
high in rheumatologic disorders; DLco was decreased in 1

4 of patients despite
normal spirometry-so,spirometry is not exclusionary for Dlco testing;existed a
high correlation between RD and low DLco, RA with RF+ prevalence and low
DLco,and SD and low DLco; we cannot found a correlation between smoker
status and ventilatory or DLco disorders- (possible because of low prevalence of
smoking).

P644
Features of pulmonary involvement in patients with diffuse connective tissue
diseases depending on a nosological form
Dina Petrova1, Yakov Shoikhet2, Andrei Dorokhov1, Sergei Berestov1.
1Pulmonology, The Altai Region Clinical Hospital, Barnaul, Altai Region,
Russian Federation; 2Pulmonology, The Altai State Medical University, Barnaul,
Altai Region, Russian Federation

The objective is to study features of pulmonary involvement in patients with diffuse
connective tissue diseases (DCTD) depending on a nosological form.
Materials and methods: Retrospective cohort study of 1363 patients with
DCTD. Exclusion criteria: concomitant bronchopulmonary pathology, malignant
neoplasms. Standard clinical examination, electrocardiography, echocardiogram,
spirometry, X-ray study, high resolution computed tomography, ultrasonic scanning
of pleura were made.
Results: The involvement of respiratory system was found in 56 (4,11%) of 1363
examined patients. The patients with systemic lupus erythematosus (SLE) - 25
(44,6%), rheumatoid arthritis (RA) – 19 (33,9%) and systemic scleroderma (SS)-
9 (16,1%) prevailed.
In SLE patients pulmonary involvement was commonly manifested by lupus
pleuritis (36,0%), pneumonitis (28,0%), bronchoobstructive syndrome (12,0%),
pulmonary hypertension (8,0%) and diffuse interstitial pulmonary fibrosis (4,0%).
In three patients (12,0%) various combinations of pleuritis, pneumonitis, bron-
choobstructive syndrome and signs of interstitial diffuse pulmonary fibrosis were
diagnosed. In RA patients, in 100,0% of cases the involvement of respiratory sys-
tem included bronchoobstructive syndrome manifestations, while in SS patients–
fibrosing avleolitis.
Conclusion: In 100,0% cases the involvement of respiratory system with bron-
choobstructive syndrome manifestations was more characteristic for RA patients,
while for SS patients– fibrosing avleolitis. Pulmonary involvement in SLE patients
is more heterogeneous, presented by pleuritis, pneumonitis, bronchoobstructive
syndrome and their combinations.

P645
Pulmonary manifestations of systemic sclerosis, a report from Iran
Atefeh Fakharian1, Nahal Mansouri1, Marjaneh Karimi2, Azar Zamani1,
Davood Mansouri3. 1Pulmonalogy, 2Rhumatology, 3Infectious Disease, Choronic
Respiratory Research Center, National Research Institute Tuberculosis and Lung
Disease, Massih Daneshvari Hospital, Tehran, Islamic Republic of Iran

Background: Systemic sclerosis is a connective tissue disorder, manifesting as

skin thickening and multi organ involvement. Scleroderma lung disease is the
leading cause of death in this entity. The most common pulmonary presentations
are interstitial lung disease and pulmonary hypertension,
Objectives: We investigated different presentations of lung disease in scleroderma
patients in Masih Daneshvari hospital between October 2000 and September 2009
in a retrospective study and clinical and paraclinical results were reported.
Results: 42 patients were identified with scleroderma lung disease. The majority of
the patients (84%) were female and 23% were male with mean age of 47.26±14.30.
The most common complain was dyspnea followed by cough and orthopnea in
93%, 69% and 19% of the patients respectively. Echocardiography demonstrated
elevated pulmonary artery pressure (≥30 mmhg) in 17 patients (40.4%). Associ-
ation of pneumothorax and adenocarcinoma was noted in 3 and 1 of the patients
respectively. Finally, 6 patients were deceased and 3 patients are expecting lung
transplantation due to advanced lung fibrosis.

HRCT findings

Advanced lung fibrosis 28 66.6%
Reticular pattern 12 54.7%
Ground glass opacity 17 40.4%
Honeycombing 10 23.8%
Alveolar infiltration 12 23.5%
Pleural thickening 7 16.6%
Septal thickening 15 35.7%
Bronchiectasis 10 23.8%
Pleural effusion 6 14.2%
Pericardial effusion 5 11.9%
Mediastinal LAP 9 21.4%
Cardiomegaly 11 26.1%
Pneumothorax 3 7.1%

Conclusion: This study from a tertiary referral hospital in Iran illustrates similar
results of pulmonary involvements in systemic sclerosis patients in comparison
with previous reports.

85. What is new in the approach to pulmonary
fibrosis?

P646
Preliminary results of the French national prospective cohort on IPF
Hilario Nunes1, Zohra Carton1, Vincent Cottin2, Dominique Israel-Biet3,
Michel Brauner4, Marianne Kambouchner5, Bruno Crestani6, Jacques Cadranel7,
Bruno Wallaert8, Grégoire Prévot9, Karine Juvin3, Raphael Borie6,
Marie Wislez7, Juliette Chabrol8, Anne Gaudouin10, Severine Feuillet11,
Frederic Gagnadoux12, Sylvain Marchand-Adam13, Bernard Maître14,
Philippe Bonniaud15, Philippe Delaval26, Jean-François Cordier2,
Dominique Valeyre1. 1Pneumology, University Hospital Avicenne, Bobigny,
France; 2Pneumology, University Hospital, Lyon, France; 3Pneumology,
University Hospital HEGP, Paris, France; 4Radiology, University Hospital
Avicenne, Bobigny, France; 5Pathology, University Hospital Avicenne, Bobigny,
France; 6Pneumology, University Hospital Bichat, Paris, France; 7Pneumology,
University Hospital Tenon, Paris, France; 8Pneumology, University Hospital,
Lille, France; 9Pneumology, University Hospital, Toulouse, France;
10Pneumology, University Hospital, Besançon, France; 11Pneumology, University
Hospital Saint Louis, Paris, France; 12Pneumology, University Hospital, Angers,
France; 13Pneumology, University Hospital, Tours, France; 14Pneumology,
Intercommunal Hospital, Creteil, France; 15Pneumology, University Hospital,
Dijon, France; 16Radiology, University Hospital, Bobigny, France;
17Pneumology, University Hospital, Rennes, France

Introduction: Owing the absence of published prospective cohorts, the epidemi-
ology and natural history of IPF remains unclear.
Aims: To determine the factors associated with the occurrence of pre-defined
evolutive events: slow progression of IPF, acute exacerbation (AE), subacute
exacerbation (subAE), pulmonary hypertension (PH) and death.
Methods: Prospective cohort involving all the 24 French University Hospitals.
The diagnosis of IPF was based on 2000 ATS/ERS criteria and centrally reviewed.
Results: From 12/2007 to 12/2010, 240 incident cases of IPF (diagnosis <9
months) were included. Data are available for 210 patients (men: 80%; age: 69±10
years; non-smokers: 29%). At inclusion, a history of neoplasia was reported in
13% and at least one cardiovascular disease in 29% (coronaropathy: 18%). BMI
was 27.5±4.3 and it was >25 in 68%. A familial form of IPF was noted in 8%.
A combined pulmonary fibrosis and emphysema syndrome was seen in 18% and
asymetrical IPF in 7%. Baseline FVC was 76±21% and DLCO was 47±17%. On
BAL, lymphocytes were ≥30% in 4.1% and eosinophils ≥20% in 2.1%. Surgical
lung biopsy was performed in 31%. After a follow-up of 14±9 months (range:
1-36 months) following events were observed: 34 slow progressions, 19 AE, 10
subAE, 9 PH and 46 deaths. Eight patients were transplanted. The incidence of
AE was 12% at 1 year. Survival was 80% and 63% at 1 and 2 years. Mortality
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was related to respiratory causes in 78% (AE: 37% and end-stage respiratory
insufficiency: 26%).
Conclusion: Our results confirm the high frequency of overweight and severe co-
morbidities in IPF. Despite a relatively low incidence of evolutive events, mortality
is already high, with AE being the major cause of death.

P647
Arterial stiffness and endothelial dysfunction in idiopathic pulmonary
fibrosis (IPF)
Sergey Avdeev, Marina Makarova, Alexander Chuchalin. Clinical Department,
Pulmonology Research Institute, Moscow, Russian Federation

Background: Fibrotic lung diseases are associated with an increased prevalence
of coronary artery disease and cardiovascular complications [Kizer et al., 2004].
Arterial stiffness and endothelial dysfunction are widely accepted as markers of
cardiovascular risk.
Objectives: The aim of the present study was to assess aortic stiffness and en-
dothelial dysfunction in patients with IPF and to determine the association of these
markers with other clinical and functional parameters.
Methods: We enrolled 25 IPF patients (age 57±8 yrs; FVC 80±18%; DLCO

38±15%) and 30 normal control subjects (age 52±5 yrs). Assessment of arterial
stiffness was performed by use of digital photoplethysmography (Pulse Trace PCA
2, Micro Medical). Change in reflection index of the digital volume pulse in
response to salbutamol (�RISALB) was used to assess endothelial function.
Results: In IPF patients stiffness index (SI) was significantly higher than in
normal control subjects: 9.8±3.1 vs 6.9±1.0 m/s (p<0.001). The correlations
between SI and sleep time spent with SpO2 < 88% (r=-0.67, p<0.05) and total
serum cholesterol level (r=-0.77, p<0.05) were highly significant in IPF patients.
�RISALB was significantly lower in IPF patients than in control subjects: 2.2±1.2%
vs 15.8±9.3% (p=0.01). �RISALB was significantly associated with FEV1 (r=-
0.57, p<0.05), mean nocturnal SpO2 (r=-0.83, p<0.05) and total cholesterol level
(r=-0.71, p<0.05).
Conclusions: Arterial stiffness and endothelial dysfunction are significantly im-
paired in IPF patients. Decreased FEV1 was associated with endothelial dysfunc-
tion. Nocturnal hypoxemia and total cholesterol level have an association with
both arterial stiffness and endothelial function.

P648
Clinical course of idiopathic pulmonary fibrosis (IPF): Prediction and
outcome
Corina Probst1, Elena Bargagli2, Paola Rottoli2 , Florian Kollert3 ,
Kerstin Höhne1, Gernot Zissel1, Joachim Müller-Quernheim1, Antje Prasse1.
1Pneumology, University Medical Centre Freiburg, Freiburg, Germany;
2Rheumatology, University Medical Centre Freiburg, Freiburg, Germany;
3Department of Clinical Medicine and Immunological Sciences, Siena University,
Siena, Italy

Background: IPF is a progressive disease for which a median survival time of
2.8 years was reported. However the clinical course of IPF is variable. Acute
exacerbation (AE) is a major cause of death in IPF, but only a minority of patients
develop AE.
Objectives: The aim of this study was to examine different clinical courses of IPF
and to evaluate associated risk factors and predictors.
Methods: We retrospectively studied 85 consecutive patients diagnosed with IPF
based on the criteria of the ATS/ERS consensus statement. Clinical data and serial
pulmonary function tests were obtained. In accordance to King et al. (King, TE et
al. AJRCCM 2011; 183:431-40) patients were grouped to four clinical phenotypes:
stable disease, slowly progressive, rapid progressive to death or mixed course. Fur-
thermore, AEs as defined by the criteria of Collard et al. (Collard, HD et al.
AJRCCM 2007; 176:636-643) were reported. Serial serum CCL18 concentrations
were measured by ELISA.
Results: AE occurred in 34 (40%) patients, with multiple episodes in 6 (7%)
patients. The 5-yr survival rate of IPF patients with and without AE was 15%
and 41%. Baseline CCL18 serum concentrations differed significantly between
the four clinical phenotypes (p<0.0001). IPF patients with a rapid progressive
or mixed course showed higher CCL18 serum concentrations (p<0.0001), lower
FVC predicted (FVC<60%; p=0.0156) and lower TLC predicted (p=0.002). Step-
wise multivariate regression analysis of all patients revealed that CCL18 serum
concentration (p=0.016) was independently associated with AE.
Conclusions: We demonstrate that baseline serum CCL18 levels are elevated in
IPF patients prone to AE and predict a rapid progressive or mixed course of IPF.

P649
Risk factors of acute exacerbation of idiopathic pulmonary fibrosis-extended
analysis of the pirfenidone trial in Japan
Hiroyuki Taniguchi1, Yasuhiro Kondoh1, Masahito Ebina2, Arata Azuma3,
Takashi Ogura4, Moritaka Suga5, Yoshio Taguchi6, Hiroki Takahashi7,
Koichiro Nakata8, Atuhiko Sato9, Yukihiko Sugiyama10, Shoji Kudoh3,
Toshihiro Nukiwa2. 1Dept. of Respiratory Medicine and Allergy, Tosei General
Hospital, Seto, Aichi, Japan; 2Dept. of Respiratory Medicine, Tohoku University
Graduate School of Medicine, Sendai, Japan; 3Dept. of Internal Medicine,
Nippon Medical School, Tokyo, Japan;4Dept. of Respiratory Medicine,

Kanagawa Cardiovascular and Respiratory Center, Yokohama, Japan; 5Dept. of
Respiratory Medicine, Saiseikai Kumamoto Hospital, Kumamoto, Japan; 6Dept.
of Respiratory Medicine, Tenri Hospital, Tenri, Japan; 7Third Dept. of Internal
Medicine, Sapporo Medical University of Medicine, Sapporo, Japan; 8Dept. of
Respiratory Medicine, Nakata Clinic, Tokyo, Japan; 9Dept. of Respiratory
Medicine, Medicine Kyoto Preventive, Kyoto, Japan; 10Division of Pulmonary
Medicine, Dept. of Medicine, Jichi Medical University, Tochigi, Japan

Background:Although acute exacerbation (AE) of idiopathic pulmonary fibrosis
(IPF) is a well known clinical condition, predicting risk factors remain unknown.
Recent studies reported that various baseline factors, and at least 10% decline in
FVC at six months were reported as risk factor for AE (Sarcoidosis Vasc Diffuse
Lung Dis 2010;27:103-110). We sought to evaluate the risk factors of AE by
analyzing our phase III clinical trial of pirfenidone for patients with IPF (n=275)
(Eur Respir J 2010; 35: 821-9).
Methods: Baseline characteristics including age, sex, smoking, BMI, dyspnoea
grade (Hugh-Jones classification), AaDO2, PaO2,%VC,%DLco, KL-6, SP-A, SP-
D were evaluated as possible risk factors for AE. Decline of VC≥10% within
6 months was also evaluated. In addition, effect of pirfenidone therapy was also
evaluated.
Results: During 52 weeks, 14 patients experienced AE-IPF. Univariate analysis
by Cox proportion hazards model were as follows: age (HR, 0.982, p=0.642), sex
(HR, 1.505, p=0.489) smoking (HR, 0.464, p=0.168), BMI (HR, 0.935, p=0.460),
dyspnea grade (HR, 1.763, p=0.168), AaDO2 (HR, 1.047, p=0.069), PaO2 (HR,
0.955, p=0.110),%VC (HR, 0.971, p=0.078),%DLco (HR, 0.994, p=0.714), KL-6
(HR, 1.000, p=0.698), SP-A (HR, 0.998, p=0.776), SP-D (HR, 1.000, p=0.875),
pirfenidone treatment (HR, 1.211, p=0.732). Decline of VC was a significant risk
factor for AE-IPF (HR, 3.780, p=0.014). Stepwised multivariate analysis revealed
that initial AaDO2 (HR, 1.055, p=0.045) and decline in VC within 6 months (HR,
3.951, p=0.012) were significant risk factors for AE-IPF.
Conclusions: Baseline higher AaDO2 and decline of VC≥10% within 6 months
are significant risk factors of AE-IPF.

P650
Clinical profile of idiopathic pulmonary fibrosis with lung cancer
Christian Gurioli1 , Sara Tomassetti1, Claudia Ravaglia1, Micaela Romagnoli1,
Gianluca Casoni1, Nicola Sverzellati2, Maurizio Zompatori3 , Marco Chilosi4,
Venerino Poletti1 . 1Pulmonology Unit, Morgagni-Pierantoni Hospital, Forli’,
Italy; 2Department of Clinical Sciences, Division of Radiology, University of
Parma, Parma, Italy; 3Department of Radiology, S.Orsola Hospital of Bologna,
University of Bologna, Bologna, Italy; 4Department of Pathology, University of
Verona, Policlinico G. B. Rossi, Verona, Italy

Background: The association of lung cancer (LC) and idiopathic pulmonary fi-
brosis (IPF) is well recognized. The poor prognosis of both conditions and the risk
of serious complications related to LC treatment make the clinical management
particularly difficult.
Aims: To describe the clinical profile and survival of IPF associated or not with
LC
Methods: Retrospective cohort study from data collected in a prospective manner
and retrieved from the IPF registry of Pulmonology Unit (Morgagni Hospital,
Forlì, Italy). Study period from January 2000 to December 2010.
Results: 208 patients diagnosed with IPF according to ATS/ERS criteria and
followed in our IPF Clinic. Nineteen (9.1%) patients developed LC (cancer group,
CG). Compared to patients without LC (non-cancer group, NCG), CG were older
(68.5±7.9 vs 63.9±8.9 years), more frequently smokers (79.5% vs 67.8%) and
heavier smokers (pky 44.3±32.1 vs 30.6±21.9), they had better baseline func-
tional respiratory tests and similar number of familial IPF cases. There was not a
statistically significant difference in median survival in the two groups (32 months
in CG and 46 months in NCG, p=0.179).

Conclusions: Cigarette smoke was the only clinical variable associated with in-
creased risk of developing LC in IPF patients. We did not observe any difference
in incidence of LC when comparing familial and sporadic forms of IPF. Survival
did not differ despite better functional tests at baseline in the CG.
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P651
Effects of nitric oxide synthase up-regulation in early remodeling of usual
interstitial pneumonia has impact on long term outcome of patients
Edwin Roger Parra, Armando Aguiar Junior, Sandra Fernezlian, Vera Capelozzi.
Pathology, Faculdade de Medicina da Universidade de São Paulo, São Paulo,
Brazil

Recently, impaired endothelial-dependent vascular tone suggest that NOS enzy-
matic activity, as well as vascular NO synthesis and release, may decrease or
increase dependent on early or late pulmonary remodeling process. In this study,
we validated the importance of the expression of NOS isoforms (neuronal [nNOS],
inducible [iNOS], and endothelial [eNOS]) protein and studied the relationships
between NOS isoforms in early and late remodeling of usual interstitial pneumonia
(UIP).
Material and methods: We determined density of endothelial, muscular, myofi-
broblasts and alveolar cells expressing NOS in surgical lung biopsies from 25
patients with UIP. We used immunohistochemistry and histomorphometry to eval-
uate the amount of endothelial, muscular, myofibroblasts and alveolar cell staining
for NOS.
Results: Unaffected areas of UIP had increased eNOS and iNOS expression,
whereas a significant increase of nNos expression was found in unaffected and
vascular areas. Kaplan–Meier analysis for nNOS and eNOS dichotomized per-
centages revealed respectively a statistically significant prolonged disease specific
survival for patients in the low risk group (estimated median survival 51.73 vs.
33.36 and 55.56 vs. 9.87 months for the high risk group, log rank p<0.01).
Conclussions: We conclude that these differences in the frequency and distribution
of lung cells expressing NOS isoforms in early remodeling may represent adaptive
changes that contribute both to the vasodilation of distal segments as new muscle
develops in the UIP lung and consequence of alveolar surface stress from the
effects of oxidant injury.
Financial support: FAPESP, CNPq

P652
Imbalance between circulating endothelial cells and endothelial progenitors
in idiopathic pulmonary fibrosis
David Smadja1, Laetitia Mauge1, Hilario Nunes2, Clement d’Audigier1,
Karine Juvin3, Raphael Borie4, Zohra Carton2, Olivier Sanchez3,
Bruno Crestani4, Dominique Valeyre2, Pascale Gaussem1,
Dominique Israel-Biet3. 1Hematology Department, Paris-Descartes University,
Paris, France; 2Pneumology Department, Hopital Avicenne, Bobigny, France;
3Pneumology Department, Paris-Descartes University, Paris, France;
4Pneumology Department, Hopital Bichat, Paris, France

Background: Fibrogenesis during idiopathic pulmonary fibrosis (IPF) is asso-
ciated with abnormal vascular remodeling. Respective abundance of circulating
endothelial cells (CEC) and endothelial progenitor cells (EPC) might reflect the
balance between vascular injury and repair and potentially serve as a biomarker of
the disease.
Objectives: We postulated that CEC and all EPC subtypes might be differently
modulated in IPF. We aimed at 1) assessing them in early stages of IPF and 2)
searching for correlations with disease severity.
Methods: 64 consecutive patients with newly diagnosed IPF and 10 healthy age-
matched volunteers were studied. CEC were isolated with CD146-coated beads.
CD34, CD133 and KDR antigens, characterizing EPC, were assessed through
flow cytometry. EPC (early CFU-Hill and late endothelial cells forming colonies
(ECFC)) were also counted using cell culture.
Results: CEC numbers were significantly increased in IPF (p=0.004) whereas EPC
assessed using both flow cytometry (CD34+KDR+) and cell culture were decreased
vs controls (p<0.05). CEC did not differ according to disease severity (DLCO >

or < 40%) nor did CD34+KDR+ cells. In contrast, progenitors obtained in culture
were markedly increased in the most severe vs the least severe IPF subgroup
(p=0.04 and p=0.01 for CFU-Hill and ECFC, respectively, for DLCO<40% vs
>40%). ECFC was the only cell type found to be correlated to DLCO (Spearman
correlation test, p=0.04).
Conclusion: IPF is associated with markers of vascular injury and with a global
decrease in EPC. Disease severity is associated with an EPC mobilization whose
mechanisms and clinical impact need to be explored.

P653
Leptin and adiponectin levels in idiopathic pulmonary fibrosis
Foteini Malli1, Panagiotis Georgoulias2, Valotassiou Varvara2, Irene Tsilioni1,
Konstantinos Gourgoulianis1, Zoe Daniil1. 1Respiratory Medicine Department,
University of Thessaly School of Medicine, Larisaa, Greece; 2Nuclear Medicine
Department, University of Thessaly, Larissa, Greece

Background: Studies in the literature suggest a regulatory role of adipokines
in the development of fibrosis in various organs. Leptin is a critical factor for
the development of fibrosis in the liver. In contrast, adiponectin inhibits liver
fibrogenesis both in vivo and in vitro. However, their role in pulmonary fibrosis
has not been examined in the past.
Objectives: We hypothesized that leptin and adiponectin may be involved in the
development of pulmonary fibrosis and therefore we measured levels of leptin
and adiponectin (RIA) in the serum of 37 Idiopathic Pulmonary Fibrosis (IPF)

patients (mean±SD: 68.8±8.8 years) and 22 controls (65±7.5 years). Clinical
and radiological data were collected from all subjects. Pulmonary function tests,
arterial blood gas analysis and transthoracic echocardiography were performed.
Results: The levels of leptin and adiponectin did not differ between patients
and controls. However, leptin levels when divided by BMI in male patients
with PaO2<65 were significantly reduced as compared to male patients with
PaO2 ≥65mmHg (0.21 vs 0.38, p=0.031, respectively). Additionally, leptin to
adiponectin ratio in male IPF patients with <65 mmHg was significantly reduced
versus male patients with PaO2 ≥65 mmHg (1.07 vs 1.45, p=0.045, respectively).
Conclusions: Leptin levels when adjusted for BMI and leptin to adiponectin ratio
are reduced in male IPF patients with hypoxia. Our findings suggest a possible role
of leptin in the severity and/or pathogenesis of IPF. Further studies are required in
order to clarify the association of leptin and adiponectin with the disease.

P654
HRCT score to control and evaluate the prognosis in idiopathic pulmonary
fibrosis
Ricardo Peris1, Estrella Fernandez-Fabrellas1, Ignacio Inchaurraga1, M. Luisa
Domingo2, Julio Palop1, Rafael Blanquer1. 1Respiratory Medicine, Hospital
Doctor Peset, Valencia, Spain; 2Radiology, Hospital Doctor Peset, Valencia, Spain

Introduction: HRCT is not commonly used to assess the severity of idiopathic
pulmonary fibrosis (IPF).
To assess: We sought to evaluate the usefulness of a semiquantitative HRCT score
and its relation with respiratory function tests normally used to ascertain IPF
severity and to monitor the evolution and progression of the fibrotic process.
Patients and methods: A prospective 4 years study including 36 consecutive
IPF patients. A semiquantitative score was used to score every predefined IPF 4
patterns on HRCT. As a result of summing up all of them we had the Total Score
of Fibrosis for each patient.

We studied its relation with functional respiratory tests, bronchoalveolar lavage
(BAL) cellularity and analyzed the differences found among the death patients.
Results: We found a significant correlation between the honeycomb score and%
DLCO (r= -0.48, p=0.004), total score of fibrosis with% FEV1 (r= -0.41, p=0.01),%
DLCO (r= -0.41, p=0.01) and% TLC (r= -0.36, p=0.03). The 6-minutes walking
test (6MWT): the final SaO2 correlated with the total score (r= -0.48, p=0.04).
A-aO2grad also correlated with the honeycomb score (r=0.43, p= 0.01) and the
total score (r=0.48, p=0,005). Dead patients had a higher total score and a tendency
of higher neutrophilia in BAL (p=0.059).
Conclusions: A semiquantitative score of HRCT is useful in assessing the initial
severity of IPF and should be able to predict its development.

P655
Daily hand-held spirometry for the monitoring of patients with idiopathic
pulmonary fibrosis
Anne-Marie Russell1, Pauline Lukey3, Una Fraser1, Elizabeth Renzoni1,2,
Athol Wells1,2, Toby Maher1,2. 1NIHR Biological Research Unit, Royal
Brompton Hospital, London, United Kingdom; 2National Heart and Lung
Institute, Imperial College, London, United Kingdom; 3Fibrosis DPU, GSK,
Stevenage, United Kingdom

Introduction: Idiopathic pulmonary fibrosis (IPF) is an invariably fatal condition
characterised by a variable course; prolonged periods of apparent disease stability
are often interspersed by dramatic and often cryptogenic acute deteriorations.
These acute exacerbation are a significant cause of morbidity and mortality in IPF.
For lung transplant recipients, daily hand held spirometery has been shown to be
an effective means of detecting acute rejection episodes. This exploratory study
aims to determine the utility of daily hand held spirometry in IPF.
Methods: Patients with IPF were recruited from amongst new referrals to our unit.
Baseline severity was assessed by FVC, DLco and 6 minute walk. Patients were
given a hand held spirometer (Carefusion, UK) and provided with instruction on
how to self-administer spirometry. Patients were asked to record daily FEV1 and
FVC values.
Results: To date, 19 subjects have been recruited; 17 male, age 66.5±7.6 years
(mean ± SD). Overall the subjects have moderate to severe disease with FVC
74.2±21.8% predicted, DLco 40.6±13.5% predicted and 6 minute walk distance
325±120m. For subjects thus far completing over 4 weeks of diary monitoring
(n=9), mean hand held FVC correlates well with formal clinic spirometry (r2
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0.902). Reproducibility of daily FVC has been good with mean variance 6.9%
(range 3.0-12.1%).
Discussion: This pilot study suggests that daily spirometery can be reliably and re-
producibly performed by patients with IPF. By recording daily FVC it is to be hoped
that it will be possible to gain a clearer insight in to the true natural history of IPF
and detect, and thus treat, acute exacerbations at an early stage in their evolution.

P656
Slow versus rapid progressors in idiopathic pulmonary fibrosis
Filipa Soares Pires1, Carla Damas1, Patrícia Mota1, Natália Melo1,
Diogo Costa2,3, José Miguel Jesus4, Conceição Souto-Moura5,6 ,
António Morais1. 1Department of Pulmonology, Hospital de São João, Porto,
Portugal; 2Department of Hygiene and Epidemiology, Faculty of Medicine of
University of Porto, Porto, Portugal; 3Health Public Institute, University of Porto,
Porto, Portugal; 4Department of Radiology, Hospital de São João, Porto,
Portugal; 5Department of Pathology, Hospital de São João, Porto, Portugal;
6Faculty of Medicine, University of Porto, Porto, Portugal

Background: Idiopathic pulmonary fibrosis (IPF) is usually characterized by the
insidious onset of dyspnea or cough, but there is a subgroup of patients who
display a rapid progression to an end-stage disease. These two phenotypes, slow
progressors (SP) and rapid progressors (RP) have not yet been fully characterized.
Aim: To characterize SP and RP and identify baseline factors predicting each
progression.
Methods: A retrospective study with 81 IPF patients was performed. They were
classified as SP and RP. Patients with acute exacerbations were excluded. Baseline
differences in progression covariates or factors were assessed through U Mann-
Whitney, Chi square or Fisher exact test. Median survival was estimated using
Kaplan-Meier survival curves.
Results: Patients were classified as SP in 55 (67.9%) and as RP in 10 (12.3%).
Median survival time was 41 months in SP and 9 months in RP (Log Rank
test p<0.001). The comparison between two groups showed lower median values
of FVC (60 versus 73) and TLC (57.8 versus 72) and a higher percentage of
non-smokers in RP group at time of diagnosis.
Conclusion: The analysis of this group of IPF patients confirms two clearly
separated phenotypes, SP and RP, that must be discriminated, since they seem to
have different presentations and a remarkably different evolution. These results
could mean distinct physiopathological pathways, which could implicate different
therapeutic approaches.

P657
Clinical picture analysis of idiopathic pulmonary fibrosis (IPF) and lung
cancer (LC) concomitance in the population of patients hospitalized in Ist
Clinic of Lung Diseases Institute for Tuberculosis and Lung Diseases in
Warsaw, Poland in the years 1994-2009
Agnieszka Buraczewska, Wojciech Skorupa, Jan Kus, Anna Kempisty,
Iwona Bartoszuk. Ist Clinic of Lung Diseases, Institute of TB and Lung Diseases,
Warsaw, Poland

It is commonly considered that idiopathic pulmonary fibrosis (IPF) predisposes to
the occurrence of lung cancer (LC). The frequency of IPF and LC coexistence
is assessed at 4,8% to 48,2% depending on the country of origin and type of
the report. Based on the medical records in years 1994 – 2009 in the 1st Clinic
of Lung Diseases were hospitalized 1701 patients with pulmonary fibrosis of
different aetiology including 668 patients with IPF. Between them 21 patients
(15 men and 6 women, median age 66 years) with concomitant lung tumor were
found (3,1437%). In 62% of these patients histopathological diagnosis of LC was
obtained. It constituted 1,946% of deadly coincidence.
We have characterized the group in terms of demographic data, histopathologi-
cal diagnosis, moment of recognizing LC in relation to duration and treatment
of IPF, clinical symptoms, images of computed tomography, clinical status and
treatment of LC. Low percentage of LC and IPF coexistence is probably caused
by underdiagnosis and genetic differences of populations.
Unlike most studies, tumors in study population were often localized in the upper
lobes (60%). Predilection to lower lobes is explained by more severe fibrosis in
this location.
Other data characterizing the group are consistent with literature. In the group
of interest is men domination (71,4%), cigarette smokers (76%), the median
exposure to tobacco smoke 31,5 pack-years, the most frequently asked histopatho-
logical diagnosis is squamous cell carcinoma (38%), the predominant location is
peripheral.

P658
Prognostic evaluation in idiopathic pulmonary fibrosis (IPF)
Oxana Munteanu, Victor Botnaru, Dumitru Chesov. Department of Internal
Medicine, State Medical and Pharmaceutical University “Nicolae Testemitanu”,
Chisinau, Republic of Moldova

The clinical course of patients with IPF is variable and can display long periods
of stability, a steady gradual decline or periods of acute deterioration.
The aim of the study was to identifying factors that can help refine the prognosis
for patients at the time of initial diagnosis.

Methods: Thirty-five patients with IPF according to the ATS/ERS criteria un-
derwent spirometry, O2 saturation, 6-min walking distance (6-MWD) and radio-
graphic evaluation of fibrosis (HRCT score). The independent contributors of
dependend variables were selected by using stepwise multiple regression analysis.
The Kaplan-Meier method was used to produce estimates and plots for the patient
cohort. Survival time was calculated as the number of months from the patients’
initial visits until their death or time of censoring. Patients were censored if they:
were still alive at the last contact.
Results: From 35 consecutive patients with IPF (18 men and 17 women, mean
age 53.5±13.2 yrs) 12 patients (34.3%) died during the study despite standard
treatment. The mean survival was 11.7±12.6 months. The subgroup of patients
with IPF with resting O2 saturation ≤88%, FVC ≤50%, 6-MWD ≤350 m, fibrosis
score ≥10 has a bad prognosis and high death rate.
Conclusions: IPF prognostic markers allow identifying subgroups with different
clinical evolution, providing prognostic information to patients and to improve the
selection of the most appropriate patients for novel therapeutic interventions.

P659
The prognostic significance of cardiopulmonary exercise in IPF
Christina Triantafillidou, Panagiotis Lyberopoulos, Likourgos Kolilekas,
Konstantinos Kagouridis, Sotirios Gyftopoulos, Christina Sotiropoulou,
Anastasia Kotanidou, Anna Karakatsani, Spyros Papiris. 2nd Pulmonary
Department, “Attikon” University Hospital, Athens Medical School, National and
Kapodistrian University of Athens, Athens, Greece; Applied Biochemical
Research and Training Laboratory “Marianthi Simou”, Thorax Foundation,
Athens, Greece; Department of Critical Care and Pulmonary Services, National
and Kapodistrian University of Athens, “Evangelismos” Hospital, Athens, Greece

Background: In Idiopathic Pulmonary Fibrosis parenchymal lung damage leads
to defects in mechanics and gas exchange, manifesting with progressive dyspnea
and exercise limitation. Since IPF carries a poor prognosis, early and reliable
prediction of survival is of significant value to the clinician. The role of maximal
exercise data in prognostic evaluation of IPF patients is uncertain.
Aims and objectives: The aim of the present study was to evaluate the prognostic
significance of cardiopulmonary exercise test (CPET) in this group of patients.
Methods: Twenty five IPF patients were prospectively recruited and underwent
functional evaluation through maximal (CPET) and submaximal exercise testing
(6 minute walk test- 6MWT) at diagnosis. Patients were followed up regularly;
epidemiologic and survival data were gathered. Correlations between survival and
parameters of maximal and submaximal exercise were calculated.
Results: Mean survival was 44.4 months.

Statistically significant correlations were found between survival and CPET pa-
rameters such as VO2peak (p=0.02, RR=0.99), VO2peak/kg (p=0.01, R=0.78),
AT (p=0.01, RR=0.72), SpO2peak (p=0.01, RR=0.8), VE/VCO2slope (p=0.005,
RR=1.09), VE/VCO2AT (p=0.008, RR=1.14) and the 6MWT parameters: distance
walked (p=0.008, RR=0.99) and desaturation (p=0.01, RR=1.42).
Conclusions: Physiological parameters obtained during maximal and submaximal
exercise testing reflect survival in IPF population.

P660
Proposal for revised clasification of disease severity of idiopathic pulmonary
fibrosis in Japan
Hiroyuki Taniguchi1, Kensuke Kataoka1, Yasuhiro Kondoh1, Sakae Homma2,
Michiaki Mishima3, Yoshikazu Inoue4, Takashi Ogura5, Masashi Bando6,
Koichi Hagiwara7, Hiroki Takahashi8, Kingo Chida9, Kazuma Kishi10,
Yukihiko Sugiyama6. 1Dept. of Respiratory Medicine and Allergy, Tosei General
Hospital, Seto, Aichi, Japan; 2Dept. of Respiratory Medicine, Toho University
Omori Medical Center, Tokyo, Japan; 3Dept. of Respiratory Medicine, Kyoto
University Hospital, Kyoto, Japan; 4Clinical Research Center, National Hospital
Organization Kinki-Chuo Chest Medical Center, Osaka, Japan; 5Dept. of
Respiratory Medicine, Kanagawa Cardiovascular and Respiratory Center,
Kanagawa Cardiovascular and Respiratory Center, Yokohama, Japan; 6Division
of Pulmonary Medicine, Dept. of Medicine, Jichi Medical University, Tochigi,
Japan; 7Dept. of Respiratory Medicine, Saitama Medical University, Saitama,
Japan; 83rd Dept. of Internal Medicine, Sapporo Medical University School of
Medicine, Sapporo, Japan; 92nd Dept. of Internal Medicine, Hamamatsu
University School of Medicine, Hamamatsu, Japan; 10Dept. of Respiratory
Medicine, Respiratory Center, Toranomon Hospital, Tokyo, Japan

Background: PaO2 at rest and presence of desaturation during a 6-minute walk
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test (6MWT) were shown to be prognostic factor in idiopathic pulmonary fibrosis
(IPF). In Japan, classification of disease severity of IPF (stage I-IV) has been used
for the decision of medical care subsidies. Stages of severity of IPF are as follows.
stage I (PaO2 ≥ 80 torr at rest), stage II (70-80 torr), stage III (60-70 torr), stage
IV (< 60 torr). For patients with stage II or III, if the SpO2 during a 6MWT is less
than 90%, then the severity should be increased by one stage. We hypothesized
that patients whose PaO2 is ≥ 80 torr with desaturation (classified as stage I in
present) might have poor prognosis.
Methods: Two hunred fifteen patients with IPF in 10 centers performing 6MWT
routinely were studied by using a questionnaire survey.
Results: The proportion of present stage I was 47.9%, and among them, 51.5%
patients showed desaturation during 6MWT. The median survival time (MST) of
stage I with and without desaturation were 50.5±1.9 mo. and 99.3±35.0 mo. re-
spectively.(p=0.0033). In revised severity stages of patients with IPF, MST of stage
I (n=44), stage II (n=77), stage III (n=50), and stage IV (n=44) were 99.3±35.0
mo., 52.0±2.7 mo., 38.6±8.7 mo., and 22.9±4.3 mo. respectively. New survival
curves between the each stage have been adequately separated.
Conclusion: The patients whose PaO2 is ≥ 80 torr at rest with desaturation during
6MWT should be classified as stage II in revised classification of disease severity
in patients with IPF.
This work was supporteted in part by a grant-in-aid for interstitial lung diseases
from the Japanese Ministry of Health, Labor and Welfare.

P661
Therapeutic effect of combination of salvia and ligustrazine on
bleomycin-induced pulmonary fibrosis
Xianming Fan, Wenjun Wang, Yuanyuan Chen. The Department of Respiratory
Medicine, Affiliated Hospital of Luzhou Medical College, Luzhou, Sichuan, China

This work was supported by Sichuan Youth Science and Technology Foundation
(No. 2009-04-395 to Xianming Fan)
Background: Current agents for the treatment of idiopathic pulmonary fibrosis
(IPF) have not been found to improve the prognosis, thus requiring the development
of new types of drugs to treat IPF.
Aims: This study was designed to investigate the effect of combination of Salvia
(one kind of traditional Chinese medicine) and Ligustrazine (one kind of tradi-
tional Chinese medicine) on the expression of inflammatory mediators, the mRNA
expression of type I and III collagen, and hydroxyproline content in lung tissues
in bleomycin (BLM)-induced rat pulmonary fibrosis.
Methods: Adult Wistar rats were intratracheally instilled with BLM or normal
saline (NS). After intratracheal administration, the animals were intraperitoneally
injected with combination of Salvia and Ligustrazine or NS every day. Then they
were sacrificed. HE and Masson staining were used to observe alveolitis and
fibrosis. Immunohistochemistry analysis was used to examine the expressions of
inflammatory mediators in lung tissues, and the mRNA expression of type I and
III collagen and hydroxyproline content in lung tissues was also measured.
Results: Combination of Salvia and Ligustrazine could alleviate alveolitis and
fibrosis; could attenuate the expression of inflammatory mediators in lung tissues;
and could also decrease the mRNA expression of type I and III collagen and
hydroxyproline content in lung tissue in rat pulmonary fibrosis.
Conclusions: Combination of Salvia and Ligustrazine had an anti-fibrosis effect,
and it might be considered as a clinically viable option to treat pulmonary fibrosis.

P662
Promising effect of PMX-DHP absorption therapy for acute exacerbation of
IPF
Arata Azuma1, Shinji Abe1, Takashi Ogura2, Hiroshi Mukae3,
Hiroyuki Taniguchi4, Masashi Bando5, Yukihiko Sugiyama5. 1Division of
Respiratory Medicine, Infection and Oncology, Nippon Medical School, Tokyo,
Japan; 2Respiratory Medicine, Kanagawa Cardiovascuiar and Respiratory
Center, Yokohama, Kanagawa, Japan; 3Department of Respiratory Medicine,
University of Occupational and Environmental Health, Kitakyushu, Fukuoka,
Japan; 4Division of Respiratory Medicine, Allergic Internal Medicine, Tosei
General Hospital, Seto, Aichi, Japan; 5Department of Pulmonary Medicine, Jichi
Medical University, Shimotsuke, Tochigi, Japan

Background: Idiopathic pulmonary fibrosis (IPF)- acute exacerbation (AE) is
poorly prognostic and devastating disorder in the IPF management. PMX-DHP
(Toraymyxin) is indicated SIRS for endotoxin absorption therapy in Japan, which
is widely used with extra cooperative hemo-perfusion and nafamostat mesilate.
We tried to use of PMX-DHP for IPF-AE.
Methods: The example of enforcing IPF-AE by PMX-DHP in multicenter experi-
ences (n=73 for IPF in 160, all cases) was retrospectively analyzed. All cases that
have P/F data before and after PMX-DHP, and are able to pursue the prognosis
until the 90 days, indicated analytical objects.
Results: In comparison of baseline and after PMX-DHP, P/F ratio significantly
improved in case of P/F<100 than 100<=P/F<200 at baseline, which was ben-
eficial for survival rate (death rate). P/F ratio actually rose in the survival cases.
WBC has decreased in all cases. As for CRP, a significant change was not seen.
Survival rate indicates 66.2% (30d), 30.1% (90d) in all cases, and 70.1% (30d),
34.5% (90d) in IPF. These results suggested to improve survival of IPF-AE in
comparison with those reported in the past.
Conclusion: PMX-DHP is possibly beneficial for the prognosis of IPF-AE.

Abstract P662 – Figure 1

P663
Effect of bosentan on MMP-7 levels as add-on therapy in idiopathic
pulmonary fibrosis. A prospective study
Katerina Samara1,2, Evi Vassalou2, Ioannis Giannarakis1,2, Ismini Lasithiotaki2,
Nikolaos Tzanakis1, Nikolaos Siafakas1,2, Katerina Antoniou1,2 . 1Department of
Thoracic Medicine, 2Laboratory of Molecular and Cellular Pulmonary Medicine,
University of Crete Medical School, Heraklion, Crete, Greece

Idiopathic pulmonary fibrosis (IPF) is a progressive, fatal lung disease lacking
effective treatment. Endothelin receptor antagonists were shown to have possible
beneficial effects in early stages of IPF. Recent evidence suggests that increased
MMP7 levels may be indicative of disease progression.
Objectives: To determine the effects of bosentan on MMP-7 serum levels in
patients with IPF.
Methods: We prospectively studied eleven IPF patients, nine males and two fe-
males, aged 68.9±8.8 years. Five were current or ex-smokers (43±23.5 pack/years),
the remaining non-smokers. All patients received oral bosentan 62.5 mg twice
daily for 4 weeks, increased to 125 mg twice daily thereafter, for 6 months or
longer, as add-on therapy to 10mgr prednisolone, acetylcysteine (600 mg tid) and
Azathioprine (150 mg/day). Serum MMP-7 levels were measured using commer-
cial ELISA kits. All the patients had routine laboratories, PFTs and radiological
(HRCT) tests, 6-minute walking distance (6MWD) and alveolar-arterial gradient of
oxygen tension (PA-aO2) measured at baseline, three and six months of treatment.
Results: Serum MMP-7 levels did not show any significant change from baseline
(6.4±3.22 pg/ml) to three (7.39±4.77 pg/ml) and 6 months (7.61±4.76 pg/ml).
There were no significant alterations in FVC, DLCO, 6MWD and PA-aO2, pre- and
post-treatment. No cases of clinically significant infection, leucopenia, elevated
liver enzymes or other unexpected adverse events were reported.
Conclusions: The above data suggest that bosentan as an add-on agent to standard
therapy is a safe therapeutic modality which results in disease stabilization as
assessed by serum MMP-7 and functional status.

P664
Tolerance of pirfenidone in Indian patients with idiopathic pulmonary
fibrosis – Usual interstial pneumonitis: An initial experience
Parag Chaudhari1,2, Arvind Kate1,2, Joerg Leuppi1, Prashant Chhajed1,2. 1Lung
Care & Sleep Centre, Institute of Pulmonology, Medical Research and
Development, Mumbai, Maharashtra, India; 2Lung Care and Sleep Centre,
Fortis-Hiranandani Hospital, NaviMumbai, Maharashtra, India

Aim: Pirfenidone has been recently approved for idiopathic pulmonary fibrosis-
usual interstitial pneumonitis (IPF-UIP) in Japan & India. To the best of our
knowledge, Indian data is not available. Reported side effects include photosen-
sitivity, skin rash & gastrointestinal upset. We present our initial experience with
tolerability of Pirfenidone in IPF-UIP.
Methods: 15 patients (mean age 62 yrs, Male: 11) with clinical-radiological
diagnosis of IPF-UIP were included. Baseline liver function, Spo2 & 2-D Echo
were performed. Lung function tests & six minute walk tests were possible in 10
patients. Follow up oximetry & liver function tests were performed in all patients.
Pirfenidone was started at 200 mg three times a day. Dose was increased to 400
mg three times a day after 2 to 4 weeks. Patients also received prednisolone 10
mg/day, n-acetyl cysteine 600 mg three times a day & & PPI.
Results: At baseline mean Spo2 was 92.5%, mean FVC 1.42 Liters. Liver enzyme
& bilirubin were normal. 8 patients had pulmonary hypertension on 2-D Echo.
There was no significant increase in the liver enzymes at four weeks follow up. 4
patients were initiated on pirfenidone at diagnosis. Rest of patients were diagnosed
with IPF-UIP at mean 27.6 months prior to initiating pirfenidone. Mean duration
of follow up since starting pirfenidone was 52 days. 2 patients complained of
nausea & 1 patient had loose motion. 2 patients skin itching, however, there was no
discoloration. These patients were counseled about the adverse event, but preferred
to continue the medication.
Conclusion: At short term follow up, pirfenidone appears to be well tolerated in
Indian patients with IPF-UIP.
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P665
Correlations of quantitative HRCT score in idiopathic pulmonary fibrosis
(IPF)
Oxana Munteanu, Victor Botnaru, Diana Calaras. Department of Internal
Medicine, State Medical and Pharmaceutical University “Nicolae Testemitanu”,
Chisinau, Republic of Moldova

The aim of the study was to evaluate the usefulness of visual HRCT-score (fibrosis
score, ground-glass score) in the assessment of the disease extent.
Methods: Thin-section (10 mm) images were obtained and scored prospectively
in 35 consecutive patients (18 men and 17 women, mean age 53.5±13.2 yrs)
with newly diagnosed IPF. Each patient’s lobe was scored on a scale of 0-5
for both ground-glass attenuation and fibrosis. The correlations among FVC (%
pred.), FEV1 (% pred.), MRC dyspnea score, modified Borg dyspnea score, O2
saturation, 6-MWD and HRCT scores (fibrosis and ground-glass) were studied
(Pearson correlation coefficient).
Results: The mean value of the fibrosis score was 11.9±5.2 and of the ground-
glass score was 13.8±5.6. Fibrosis score significantly correlated to FVC (r =
-0.33, p = 0.04), MRC (r = 0.39, p = 0.02), 6-MWD (r = -0.53, p = 0.001), Borg
dyspnea score after 6-MWT (r = 0.4, p = 0.01), O2 saturation (r = -0.33, p = 0.04).
Ground-glass score didn’t corelate to any of analised variables.
Conclusions: In IPF there is a good correlation of functional tests, dyspnea scores,
exercise capacity to the HRCT fibrosis score, the best correlation was found with
6-MWD. The correlations of HRCT fibrosis score emphasize the importance of
radiographic evaluation in the diagnosis and follow-up of IPF.

86. Experimental models and research in diffuse
parenchymal lung diseases

P666
Late-breaking abstract: Serum and blood cell culture Th17 cytokines in
pigeon fanciers’ hypersensitivity pneumonitis (HP)
Kenneth Anderson1, Iona Donnelly2, Lisa Jolly2, S. Todryk3, P. Pushparaj2,
M. Lum1, G. Short1 , M. Adamson1, Steven Bourke3, Charles McSharry2.
1Respiratory Medicine and Pathology, Crosshouse Hospital, Kilmarnock,
Ayrshire, United Kingdom; 2Immunology, School of Medicine, University of
Glasgow, Glasgow, United Kingdom; 3Respiratory Medicine, Royal Victoria
Infirmary, Newcastle, United Kingdom

While HP affects a proportion of subjects, the factors that determine susceptibility
are poorly understood. In HP experimental models IL-17 has pro-inflammatory
function coordinating the inflammatory cytokines however little is known about
this system in humans in HP among pigeon fanciers.
Aims: To quantify IL-1, IL-2, IL-4, IL-6, IL-10, IL-17, IL-22, TNFα, IFNγ,
GM-CSF in serum and culture supernatant of immune blood cells of 45 pigeon
fanciers and investigate their association with symptoms of HP.
Methods: Cytokines in antigen-stimulated lymphocyte and monocyte culture assay
and serum antibody were measured by enzyme immunoassay.
Results: 11 subjects were categorised as HP probable, 6 were HP possible and 28
HP unlikely. The serum IgG antibody titre correlated with the number of symp-
toms, (r=0.288, p=0.048), and increased with the disease category of HP (r=0.397,
p=0.007). There were no significant differences between clinical categories and
plasma cytokine concentration or between the concentrations of serum IgG anti-
body and any of the cytokines, but there were trends for a negative correlation
between the antibody with IL-10 (r= -0.309, p=0.053) and with IL-4 (r= -0.297,
p=0.066). The serum antibody levels correlated with antigen-specific prolifera-
tion stimulation index (r=0.537, p=0.007), and with IL-2, IL-4 and IL-5 (p<0.05
for each). There was no disease specific serum or antigen-driven lymphocyte or
monocyte culture production of IL-17 or IL-22.
Conclusions: In this study of serum and peripheral blood cell cytokines, the
evidence suggested a potential role for Th2 cytokines associated with HP. There
was no evidence of Th17 lymphocyte subset involvement.

P667
Reduction of lung injury and fibrosis by human embrionic stem cells in a
mouse model of silica-induced lung fibrosis
Paola Spitalieri1 , Maria Chiara Quitadamo2, Augusto Orlandi1,
Lorenzo Guerra3, Emiliano Giardina1, Valeria Casavola3, Cesare Saltini4,
Giuseppe Novelli1 , Federica Sangiuolo1. 1Department of Biopathology, Tor
Vergata University of Rome, Rome, RM, Italy; 2Department of Genetics, IRCCS
Centro Neurolesi Bonino Pulejo, Messina, ME, Italy; 3Department of General
Environmental Physiology, Bari University, Bari, BA, Italy; 4Internal Medicine,
University of Roma 2Tor Vergata", Roma, RM, Italy

We assessed the ability of human embryonic stem cells (HUES-3) to differentiate
into functioning alveolar type II cells (ATIICs), engraft into damaged lungs and
ameliorate pulmonary fibrosis, thereby reducing mortality, in a mouse model of
silica-induced pulmonary inflammation and fibrosis.

Nude mice (Charles River, Italy) were intranasally administered either silica oxide
powder (99.9% Alfa Aesar) intranasally (5mg/mL, 50 μl/mice/day) or saline for 15
days followed by intratracheal 2.5×106 HUES-3-ATIICs (n=50, HUES-3-ATIICs
treated) or saline (n=50, Sham treated). Ten silica treated mice were instilled
mature fibroblasts.
In vitro differentiated HUES-3-ATIICs displayed an alveolar phenotype (multi-
lamellar body, SP-B, SP-C and ZO-1 expression and CFTR-mediated chloride
ion transport). After transplantation into silica-damaged mice, HUES-3-ATIICs
were capable of engraftment as they showed persistence of human SP-C and of
human DNA and effectively reduced inflammation and fibrosis. HUES-3-ATIICs
treated mice showed reduced expression of IL-6, TNF-α, MIP-2 and TGF-β and
of collagen marker Col1-α1 (p<0.05) and reduced histological scores (Ashcroft
score p<0.01). Also showing preserved oxyhemoglobin saturation and reduced
mortality at 20 days (Sham treated, 100%; HUES-3-ATIICs treated, no mortality
with 95% weight recovery; p<0.05).
In conclusion, the data show that HUES-3-ATIICs intratracheal instillation can
reduce silica-induced lung injury and fibrosis in the mouse model of silica-induced
lung fibrosis, indicating stem cell therapy as a viable approach for pulmonary
fibrosis treatment.

P668
Rapid reversal of radiation-induced murine pneumonitis by treatment with
the anti-CTGF monoclonal antibody FG-3019
Kenneth Lipson1, Ute Wirkner2, Mark Sternlicht1, Todd Seeley1,
Sebastian Bickelhaupt2, Peter Peschke2, Peter Huber2. 1Research, FibroGen,
Inc., San Francisco, CA, United States; 2Radiation Oncology, Deutsches
Krebsforschungszentrum (DKFZ), Heidelberg, Germany

Rationale: Connective tissue growth factor (CTGF) is a matricellular protein
that is a central mediator of tissue remodeling characteristic of fibrosis. CTGF
expression is elevated in patients with IPF. CTGF is essential for sustained fibrosis,
and can mediate multiple steps in the process of fibrosis. Therefore, inhibition of
CTGF may be therapeutically beneficial to fibrosis patients.
Methods: Lung injury was initiated with a single, full thorax irradiation and
administration of FG-3019 began 16 weeks after irradiation, when a significant
increase in lung density was detectable by computed tomography (CT). Gene
expression and histological analysis was performed at 18 weeks after irradiation.
Results: Lung density in placebo-treated mice increased between 12 weeks and
30 weeks after irradiation. Treatment with FG-3019 reversed the radiation-induced
lung density increase, which progressively decreased during the 8 weeks of admin-
istration and remained constant for another 6 months. Gene expression analysis
and histological examination showed considerable infiltration of mast cells and
macrophages at 18 weeks after irradiation in placebo-treated animals, while two
weeks of FG-3019 restored levels to that of unirradiated mice.
Conclusions: FG-3019 reversed radiation-induced pneumonitis and lung remod-
eling very quickly after administration was initiated and produced a durable effect
on lung density. Because these are key events in the process of fibrosis, the data
suggest that inhibition of CTGF can disrupt fibrotic processes after they have begun
and support continued clinical evaluation of FG-3019 for treatment of pulmonary
fibrosis.

P669
Glycosphingolipids modulate TGF-β fibrotic signaling in human lung
fibroblasts
Miguel Arias-Guillen1, Eva Maria Carmona2, T.J. Kottom3, Andrew Limper3.
1Pulmonary Service, Hospital Universitario Central de Asturias-INS, Oviedo,
Asturias, Spain; 2Pulmonary and Critical Care Service, Mayo Clinic, Rochester,
MN, United States; 3Mayo Clinic College of Medicine, Mayo Clinic, Oviedo,
Asturias, United States

Background: In Idiopathic pulmonary fibrosis (IPF), fibroblasts are recruited
to the wounded area and exhibit a fibroproliferative phenotype. Tumor growth
factor-beta-1 (TGF-beta) could play a role in mediating this process. TGFbeta1
receptors may cooperate with integrins and lipid rafts from cellular membrane
micro-domains. We have investigated the role of PDMP (D-threo-1-Phenyl-2-
decanoylamino-3- morpholino-1-propanol-HCl.), a glycosphingo-lipid inhibitor,
as a potential modulator of TGF-beta signaling in human lung fibroblasts.
Methods: MRC-5 cultures (human lung fibroblast cell line) were stimulated with
TGF-beta1 (5ng/ml) in the presence or absence of PDMP. Generation of fibronectin
and collagen I was measured by real time PCR. We also studied the role of PDMP
in abrogating the conversion from epithelial cell to mesenchymal cells in TGF-
beta-stimulated rat lung epithelial cells (RLE) measuring alpha smooth muscle
actin by rt-PCR.
Results: Our results indicate that PDMP treated cells exhibit decreased collagen
and fibronectin formation in a human lung fibroblast cell line. We also found that
PDMP reduced the expression of alpha smooth muscle in RLE cells as indicative
of reduced myofibroblast transformation.
Conclusions: We have identified glycosphingolipids as important immuno-
mediators in TGF-beta signaling. Disruption of glycosphingolipids with PDMP
results in the decrease of extracellular matrix proteins and epithelial mesenchymal
transformation, both important processes in IPF.
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P670
The stimulator of soluble guanylate cyclase riociguat protects against
bleomycin-induced pulmonary fibrosis in mice
Oleg V. Evgenov1, Johannes-Peter Stasch2, Mari Mino-Kenudson3, Eugene
J. Mark3, Emmanuel S. Buys1, Lin Zou1, Ming Zhang1, Michael J. Raher1,
Yan Li1, Yan Feng1, Rosemary C. Jones1, Wei Chao1. 1Department of
Anesthesia, Critical Care and Pain Medicine, Massachusetts General Hospital,
Harvard Medical School, Boston, MA, United States; 2Institute of Pharmacy,
Martin Luther University, Halle, Germany; 3Department of Pathology,
Massachusetts General Hospital, Harvard Medical School, Boston, MA, United
States

Background: Effective therapies for pulmonary fibrosis (PF) are currently lacking.
Patients with PF develop pulmonary hypertension (PH), in part due to impaired
production of endogenous nitric oxide (NO) that activates soluble guanylate cy-
clase (sGC). We hypothesized that the NO-independent stimulation of sGC might
attenuate PF.
Methods: Male C57/BL6 mice (10-12 wks) were subjected to intratracheal
bleomycin (0.5 U/kg) and gavage-feeding with the sGC stimulator riociguat
(1, 3 or 10 mg/kg/day), the phosphodiesterase 5 (PDE5) inhibitor sildenafil
(100 mg/kg/day), a combination of riociguat (1 mg/kg/day) and sildenafil (100
mg/kg/day), or vehicle alone for two weeks.
Results: Bleomycin-induced PH (an increase in the right ventricle systolic pres-
sure and a decrease in the pulmonary acceleration time/ejection time ratio) and
the right ventricular hypertrophy were attenuated by riociguat and the combi-
nation of riociguat and sildenafil to a greater extent than by sildenafil alone.
In the vehicle-treated mice, fibrosis and inflammation diffusely involved lung
parenchyma. Riociguat and its combination with sildenafil but not sildenafil alone
markedly ameliorated PF and inflammation that was mainly confined to subpleural
areas and/or peripheral lung in a patchy distribution. Riociguat increased plasma
cGMP levels and also reduced mortality.
Conclusions: Pharmacological stimulation of sGC with riociguat attenuates PF,
PH, right ventricular hypertrophy and mortality in the bleomycin-exposed mice.
This therapeutic approach appears to be superior to treatment with sildenafil.
Stimulation of sGC might represent a new modality for treating PF and related
conditions.

P671
Experimental model resembling the histological pattern of usual interstitial
pneumonia and reinforcing the epithelial injury as pathway
Marcella Soares Pincelli, João Barbas-Filho, Walcy Teodoro, Vera Capelozzi,
Edwin Roger Parra. Pathology, Faculdade de Medicina da Universidade de São
Paulo, São Paulo, Brazil

The present experimental model in mice was developed to confront the histopatho-
logical features with that of the idiopathic pulmonary fibrosis (IPF)/usual interstitial
pneumonia (UIP), as we suppose both are caused by the injury of type II pneumo-
cyte (TIIp) and by the increase of collagen system.
Material and methods: Twenty male Balb/c mice are injected ip with 400mg/kg
of butylated hydroxitolueno (BHT) and kept breathing for six days at a 70%
oxygen atmosphere. The mice were killed after one month. The lungs were fixed
and stained by Hematoxylin & Eosin and imunofluorescence for collagen I and
III. Also, TUNEL and electron microscopy were used to evaluate the epithelial
apoptosis index. We used 5 balb/c mice as controls.
Results: Pulmonary specimens of this model confirmed UIP pattern, such as
progressive increase of interstitial deposition. They showed significant increase of
collagen I and III deposition and significant increase of epithelial apoptosis when
compared to control group (p<0.05).The apoptosis was more prominent in the
TIIp observed by electron microscopy.

Conclusion: This experimental model showed the same histopathological patterns
of UIP, and also reinforced the increase of apoptosis TIIp after injury or apoptosis
of these cells and collagen deposition as an early feature in the pathogenesis of IPF.
Financial support: FAPESP CNPq.

P672
Can flaxseed oil reduce experimental lung fibrosis in rats?
Anouar Abidi1, Raja Srairi2 , Nadia Kourda3, Fatma Tritar4, Sonia Maalej4,
Leila Douik5, Moncef Fekih1, Saloua Ben Khamsa1. 1Physiology, University of
Medicine, Tunis, Tunisia; 2Physiology, Superior Institute of Science and Technic
Health, Tunis, Tunisia; 3Anatomopathology, Charles Nicole Hospital, Tunis,
Tunisia; 4Pneumology, Abderahmen Mami Hospitl, Ariana, Tunis, Tunisia;
5Pneumolgy, Charles Nicole Hospital, Tunis, Tunisia

Background: The anti-inflammatory effects of poylunsaturated fatty acids (PUFA)
is actually demonstrated. In this study we evaluated protective and therapeutic
effects of Flaxeeed Oil (FO) on Bleomycin (BLM) lung fibrosis in rats.
Methods: 30 males wistar rats were randomly divided into 3 equal groups: un-
treated group (G1) and 2 treated groups (FO, 1g/kg bw/day). G2 received FO
during two months before inducing lung fibrosis than G3 received FO 2 days
after inducing lung fibrosis during 10 days. Pulmonary fibrosis was induced by
BLM (4 mg/kg, intratracheally single dose). Inflammatory index, fibrosis score
(Ashcroft) and TGF-β density was evaluated in different areas of damaged lung
by anatomo-histological and immuno-histological analysis.
Results: Independent-samplesTtest revealed that comparatively to control group
(G1). FO reduced significantly fibrosis score in G2 and TGF-β density in fibrocytes
in G3 (p<0,05).

Figure 1. Distribution of TGF-β in fibrocytes of treated groups (G2, G3) and control group (G1).

Figure 2. Score of fibrosis of treated groups (G2, G3) and control group (G1).

Conclusion: These data demonstrated a protective activity of FO against
bleomycin-induced lung fibrosis model in rats.
More investigations will be realized in human to prove relationship between diet
and interstitial lung diseases.

P673
Inhibition of PAI-1 in the cigarette smoke induced epithelial-mesenchymal
transition
Jeong-Sup Song1, Chun-Mi Kang1, Ki-Hoon Park1, Hyung-Kyu Yoon1,
Hwa-Sik Moon1, Sung-Hak Park2. 1Internal Medicine, St Mary’s Hospital,
Catholic University Medical College, Seoul, Korea; 2Internal Medicine, Seoul St
Mary’s Hospital, Catholic University Medical College, Seoul, Korea

Introduction: Plasminogen activator inhibitor-1 (PAI-1) has been known to play
an essential role in pulmonary fibrosis by inhibiting plasminogen activator (PA).
Recently, it is assumed that epithelial-mesenchymal transition (EMT) play a role
in the pathogenesis of IPF. We tried to find out whether PAI-1 is involved in
the bleomycin-induced pulmonary fibrosis in the rat and in smoking-induced rat
alveolar EMT in vitro.
Methods: First, rats were received intratracheal bleomycin (4U/kg) and then ad-
ministered tiplaxtinin (1mg/kg) at day 1, 3, 5, 7, 10 orally. Rats were sacrificed
at day 14. Next, the type II alveolar epithelial cells were isolated from normal
rats by percoll gradient methods. Type II epithelial cells were transfected with
PAI-1-siRNA and were stimulated with cigarette smoking extract (CSE, 5%).
Results: In bleomycin-induced pulmonary fibrosis model, tiplaxitinin decreased
the bleomycin-induced pulmonary fibrosis by Ashcroft score and also decreased the
PAI-1 and TGF-β concentrations in the BAL fluids. In epithelial cell experiment,
exposure to CSE increased the α-SMA and PAI-1 mRNA expression in real-time
PCR. However, they were attenuated either after transfection with siRNA-targeted
PAI-1 or treatment with tiplaxitinin (50 μM). TGF-β concentrations in the CSE
exposed cell culture supernatants were also decreased either by PAI-1-siRNA
transfection or treatment with tiplaxitinin. The up-regulation of Snail and pSMAD
by smoking exposure in epithelial cells were decreased either by transfection with
PAI-1-siRNA or treatment with tiplaxitinin.
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Conclusions: PAI-1 is involved in the EMT by directly activating the Snail and
SMAD2 in the CSE exposed rat type II alveolar epithelial cells.

P674
Bleomycin-induced remodeling – Inflammation and fibrosis are developing in
parallel during initiation
Kristina Rydell-Törmänen1, Gunilla Westergren-Thorsson2. 1Rheumatology,
Dept. Clinical Sciences, Lund University, Lund, Sweden; 2LungBiology, Dept.
Experimental Medical Science, Lund University, Lund, Sweden

Background: Pulmonary fibrosis is a facet of Diffuse Parenchymal Lung Disease
and has been considered a sequel to chronic inflammation. Yet the relation between
connective tissue and immune system during the initiation phase has not been
thoroughly investigated. Our aim was to investigate the initiation phase and the
interplay between immune system and connective tissue.
Methods: C57/Bl6 mice were given subcutaneous bleomycin injections (controls
received saline) 3 times/week for 1, 2, 3 and 4 weeks. Following sacrifice, lungs
were embedded in paraffin and 4 μm thick sections were used for analysis of
lung parenchyma; Masson Trichrome (total collagen) and immunohistochemistry
to detect neutrophils, macrophages and B-cells.
Results: Total collagen was significantly increased at 1, 2 and 4 weeks. A transient
neutrophilia was found at 1w (2779±820 cells/mm2), but no difference compared
to controls was found at 2, 3 and 4w. Macrophages were significantly increased
at 2w (135±29 cells/mm2), whereas B-cells were significantly decreased at 3 and
4w, compared to controls.
Conclusions: Subcutaneous administration of bleomycin induced rapid pulmonary
remodeling, exemplified by increased total collagen. The immune response was
markedly different from the one following intratracheal administration, illustrated
by the moderate and transient neutrophilia. Increase of macrophages at 2w in
combination with decreased neutrophils suggests ongoing clearance. Decrease of
B-cells may suggest migration to lymphoid organs, thus initiation of an adaptive
immune response. In summary, we found fibrosis and inflammation occurring in
parallel, both present early in the development of pulmonary fibrosis.

P675
Enhanced lung inflammatory response to intratracheal CpG-ODN in mice
with bleomycin-induced lung fibrosis
Hideaki Yamasawa, Masayuki Nakayama, Masashi Bando, Yukihiko Sugiyama.
Division of Pulmonary Medicine, Department of Medicine, Jichi Medical
University, Tochigi, Japan

Introduction: Although the etiology of an acute exacerbation of idiopathic pul-
monary fibrosis (IPF) is unknown, it may be represented by a clinically occult
but biologically distinct condition that often remains undiagnosed, such as viral
infections. Unmethylated CpG motifs present in both bacterial and viral DNA
initiate an innate immune response mediated by Toll-like receptor 9 (TLR9).
We examined the inflammatory response to the intratracheal injection of CpG
dinucleotides (CpG-ODN) in bleomycin (BLM)-induced lung fibrosis in mice.
Methods: Lung fibrosis was induced in female C57BL/6 mice by the intraperi-
toneal injection of BLM. Twenty-eight days after the injection of either BLM or
saline, the mice received intratracheal injections of either saline or CpG-ODN. A
total number of 4 groups (saline; BLM; saline/CpG; BLM/CpG) were investigated.
After 24 h, the mice were killed, and the neutrophil counts and cytokine levels
were determined in the bronchoalveolar lavage fluid (BALF).
Results: There were no differences in the neutrophil counts between the saline
and BLM groups. The neutrophil counts in the BLM/CpG group were significantly
higher than those in the saline/CpG group. The levels of macrophage inflammatory
protein (MIP)-2 and interleukin (IL)-6 in the BALF were found to be significantly
higher in the BLM/CpG group than in the saline/CpG group. Real-time reverse
transcriptase-polymerase chain reaction (RT-PCR) and immunohistochemical anal-
ysis of the lung tissue revealed an upregulation of TLR9 expression induced by
BLM administration.
Conclusion: These results suggest that the TLR9-mediated lung inflammatory
responses are enhanced in BLM-induced lung fibrosis in mice.

P676
Anti-oxidative and anti-inflammatory effects of trigonella foenum graecum
(fenugreek) seed extract in experimental pulmonary fibrosis
Lamia Yacoubi1, Raja Serairi2 , Lotfi Rabaoui3, Mohamed Hedi Hamdaoui2,
Nadia Kourda4, Fatma Tritar5, Sonia Maalej5, Leila Douik6, Saloua
Ben Khamsa1. 1Physiology, University of Medicine, Tunis, Tunisia; 2Physiology,
Superior Institute of Science and Technic Health, Tunis, Tunisia; 3Biology,
University of Sciences, Tunis, Tunisia; 4Anatomopathology, Charles Nicole
Hospital, Tunis, Tunisia; 5Pneumology, Abderrahmen Mami Hospital, Tunis,
Tunisia; 6Pneumology, Charles Nicole Hospital, Tunis, Tunisia

Background: Oxidative stress participated in the pathogenesis of interstitial lung
diseases. This prospective study is the first experimental work that evaluated the
effect of Fenugreek (FG) and its phenolylic extract on oxidative stress and lung
fibrosis in experimental model.
Methods: A single dose of Bleomycine was injected intratracheally in forty male
wistar rats (4mg/kg). Two days after inducing lung injuries, animals were ran-

domly divided in four groups of 10 rats: G1, G2, G3 and G4. G1received FG
Seed Polyphenol Extract at a dose of 200 mg kg by daily gavage.G2 received
FG seeds powder mixed with food at levels of up to 20%. G3 received an equal
volume of water (6.5 ml kg/, daily gavage). G4 did not receive any treatment. Two
weeks after inducing lung fibrosis, rats were sacrificed and we evaluated stress
biomarkers (TAS:Total Antioxdant Status, Malon DiAldehyde:MDA) in serum and
inflammatory index, fibrosis score and TGF beta density in injured lung.
Results: Comparatively to control groups G3 and G4, ANOVA statiscal study,
demonstrated that FG Seed Polyphenols Extracts ameliorated TAS and reduced
inflammtory index and TGFβ density in G1 and seeds powder of FG reduced MDA
a marker of oxidant stress and inflammatory score in G2 (p <0,05).
However, Ashcroft semi-quantitative assessing of fibrosis score has not revealed
significant differences between the four groups (p>0,05).
Conclusion: This study demonstrated that FG ’ has potent antioxidant and anti-
inflammatory activities but has not an anti-fibrotic effect confirming that besides
inflammation, other factors probably interfere in the pathogenesis of pulmonary
fibrosis.

P677
Effect of experimental pulmonary fibrosis induced by bleomycin on the lung
fatty acid composition in Wistar rats
Anouar Abidi, Moncef Feki, Sloua Ben Khamsa. Departement of Physilogy,
Faculty of Medicine of Tunis, Tunis, Tunisia; Laboratory of Biochimestry,
Hospital la Rabta, Tunis, Tunisia

Background: Many recent studies are directed towards the use of natural sub-
stances for the treatment of pulmonary fibrosis and of these fatty acids.
The main our study was first to verify the normal composition of fatty acids in the
lungs and collect the effect of experimental fibrosis induced by bleomycin in rats
on the latter.
Methods: A total of twenty males wistar rats which received water and food ad
libitum, were divided randomly into two groups: untreated group (G1, n=10) and
treated group; (G2, n=10).
Pulmonary fibrosis was induced in all treated rats (G2) by bleomycin (4 mg/kg,
single dose) administered intratracheally.
Three day later, all rats were sacrificed, lungs were extracted and blood was
collected for analysis of fatty acid composition in the lungs and red cells of rats
studied, and this by using the technique of gas chromatography (GC).
Results: The statistical of independent-samples T test revealed that bleomycin
alters significantly the composition means of various fatty acids in treated group
(G2) compared to untreated group (G1) as shown in the figures below.

Figure 1. Fatty acids compostion in lungs of treated group (G2) and control group (G1).

Figure 2. Fatty acids compostion in red cells of treated group (G2) and control group (G1).

Conclusion: These results confirm that bleomycin affects the fatty acid composi-
tion of lung giving the opportunity to test the effects of substances rich in fatty
acids on pulmonary fibrosis models in rats.

P678
Bleomycin and paraquat-mediated pulmonary fibrosis is IL-17 independent
Alexandre Todorovic Fabro1, Maristela Peres Rangel1, Edwin Roger Parra
Cuentas1, Walci Rosolia Teodoro1, Helmut Popper2, Vera Luiza Capelozzi1.
1Pathology, Faculdade de Medicina da Universidade de São Paulo, São Paulo,
SP, Brazil; 2Pathology, University of Graz, Graz, Austria

Introduction: Pulmonary fibrosis is a destructive process that in many cases are
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of unknown cause such as idiopathic pulmonary fibrosis. The aim of the current
study was to characterize the mechanisms of pulmonary fibrosis and to determine
whether IL-17A plays an important regulatory role.
Methods: Balb-Bleomycin (BLM), Balb-Paraquat, C57-BLM and C57-KO-IL17-
BLM induced pulmonary fibrosis animal models were used to evaluate the fi-
brosis and the IL-17 role. We used the picrosirius-polarization method, weigert’s
resorcin-fuchsin histochemistry, immunohistochemistry, and morphometric anal-
ysis to evaluate the amounts of collagen and elastic fibers and the transforming
grow factor-β (TGF-β) expression.
Results: We report here that BLM-mediated fibrosis is IL-17 independent, as
IL17-/- mice developed similar amount of fibrosis when compared to control
mice. In marked contrast, BLM-induced pulmonary fibrosis revealed increase
of collagen fibers in all four groups (Fig 1). We found that only Balb-BLM and
Balb-Paraquat presented increase of elastic fibers. A positive correlation was found
between elastic and collagen fibers in Balb-BLM animals, as well as in Balb-BLM
and Balb-Paraquat. In addition, we found a direct correlation between TGF and
collagen in C57-KO-IL17-BLM.

Conclusions: Bleomycin and paraquat-mediated fibrosis is IL-17 independent.
However, more studies are necessary to validate the regulatory role of IL-17 on
pulmonary fibrosis process.

P679
The effect of Nigella sativa oil on inflammation, fibrosis and antioxidant
enzymes in the bleomycin-induced lung fibrosis model in rats
Sule Kaya1, Munire Cakir1, Sema Bircan2, Metin Ciris2, Duygu
Kumbul Doguc3, Mustafa Naziroglu4, Omer Celik4, Ercan Sozbir4, Birsen
Harun Dagdeviren3. 1Pulmonary Diseases, Suleyman Demirel University,
Isparta, Turkey; 2Pathology, Suleyman Demirel University, Isparta, Turkey;
3Clinical Biochemistry, Suleyman Demirel University, Isparta, Turkey;
4Biophysics, Suleyman Demirel University, Isparta, Turkey

The aim of the study was to investigate the effect of N. sativa on bleomycin-induced
fibrosis.
All study groups included 8 rats. Intratracheal (IT) saline or N. sativa were given
to two control groups. A single dose of IT bleomycin was administered to the
bleomycin group (BG) as well as the treatment groups on day 0. N. sativa oil
was given by oral gavage between days 0-16 in one treatment group and between
days 8-16 in the other. At the end of the study, the lung tissues of all rats were
investigated histopathologically; GSH, GSH-Px, SOD enzyme activities as well as
TGF-β and MDA levels were measured in lung tissues and BAL fluids.
On histologic examination, the ratio of inflammation was observed as 45.6%,
19.3% and 14.1% in the BG, long and short treatment arms, respectively; the
difference between treatment arms and BG being statistically significant (p=0.019;
p=0.003, respectively). The fibrosis score of the BG, long and short treatment
arms were calculated as 1.6, 0.78 and 0.35, the difference being also statistically
significant (p=0.004; p=0.0001, respectively).
The IT administration of bleomycin resulted in a statistically significant decrease
in the GSH-Px and GSH activities and increase in MDA levels of the lung tissue
and BAL fluid in comparison with the control group. The enzyme activities in
both tissue and BAL samples of both treatment arms were high with respect to the
BG, the difference being statistically significant for GSH-Px enzyme activity of
the BAL fluid (p<0.01).
Oral administration of N. sativa oil resulted in both a decrease in inflammation-
fibrosis and an increase in the antioxidant enzyme activities in the rat model.

P680
Modulation of fibroblast phenotype in idiopathic pulmonary fibrosis: Role of
Nrf2
Elise Artaud-Macari, Delphine Goven, Stéphanie Brayer, Joelle Marchal-Sommé,
Bruno Crestani, Anne Boutten, Marcel Bonay. U700, INSERM, Paris, France

Rationale: Oxidative stress has been implicated in Idiopathic Pulmonary Fibrosis
(IPF) pathophysiology especially in myofibroblastic differentiation. Nrf2 signaling
pathway, the main regulator of endogenous antioxidant enzymes, could be involved

in fibrogenesis. The aim of our study was to analyse human pulmonary fibroblast
expression of Nrf2, and, to assess the effects of Nrf2 modulation on fibroblast
phenotype in vitro.
Methods: We assessed oxidant/antioxidant balance, Nrf2 expression and pheno-
type of IPF and control fibroblasts in basal conditions, after stimulation by TGF-β,
and Nrf2 siRNA transfection.
Results: We showed a decrease of nuclear Nrf2 expression in IPF fibroblasts
concomitant with myofibroblast phenotype in basal conditions. TGF-β induced
an inhibition of nuclear Nrf2 expression and a myofibroblastic differentiation
of control fibroblasts. Nrf2 inhibition in control fibroblast led to an increase of
oxidative stress in association with a myofibroblastic differentiation. Conversely,
Nrf2 activation by Keap1 siRNA, resulted in antioxidant defences restoration and
myofibroblastic dedifferentation in IPF fibroblasts.
Discussion: Our results suggest an association between decreased nuclear Nrf2
expression and myofibroblastic phenotype of IPF fibroblasts. Nrf2 modulation in
human lung fibroblasts confirmed the increased susceptibility of Nrf2 knockout
mice to bleomycin induced pulmonary fibrosis.
Conclusion: Our study identified Nrf2 as a novel therapeutic target in IPF fi-
broblasts and suggested a potential antifibrosing effects of Nrf2 pharmacological
activators.

P681
Serum SP-A and SP-D: Different cutoff values for German and Japanese
patients to diagnose idiopathic interstitial pneumonia
Yasushi Horimasu1, Noboru Hattori1, Nobuhisa Ishikawa1, Sonosuke Tanaka1,
Koji Yoshioka1, Shinichiro Ohshimo1, Francesco Bonella2, Josune Guzman3,
Ulrich Costabel2, Nobuoki Kohno1. 1Department of Molecular and Internal
Medicine, Graduate School of Biomedical Science, Hiroshima University,
Hiroshima, Japan; 2Department of Pneumology/Allergy, Ruhrlandklinik,
University Hospital, Essen, Germany; 3General and Experimental Pathology,
Ruhr-University, Bochum, Germany

Introduction: Surfactant protein (SP)-A and SP-D are members of the C-type
lectin superfamily. Serum levels of SP-A and SP-D are known to be elevated in
patients with various interstitial lung diseases; however, the majority of these data
have been obtained in Japanese.
Objectives: This study was conducted to compare serum levels of SP-A and SP-D
between the German and Japanese population and to investigate whether SP-A and
SP-D could be used as diagnostic biomarkers in German patients with idiopathic
interstitial pneumonias (IIPs).
Methods: Serum samples were obtained from Germans (110 patients with IIPs and
57 healthy controls) and Japanese (68 patients with IIPs and 100 healthy controls).
Serum SP-A and SP-D levels were measured and cutoff values to discriminate IIP
patients from healthy subjects were assessed by receiver operating characteristic
(ROC) analysis.
Results: In healthy subjects, serum levels of SP-D were significantly higher in
Germans than those in Japanese (63.9±30.4 ng/ml and 40.2±24.4 ng/ml, p<0.001)
whereas serum levels of SP-A were not significantly different (32.1±16.9 ng/ml
and 27.3±13.3 ng/ml, p=0.100). ROC analysis revealed that the optimal cutoff
values to discriminate IIP patients from healthy subjects in Germans and Japanese
were 133.5 ng/ml and 103.0 ng/ml for SP-D, and were 38.9 ng/ml and 32.4 ng/ml
for SP-A, respectively.
Conclusions: Our data suggest the possibility of SP-A and SP-D to be used
as diagnostic biomarkers for IIPs in Germans. Cutoff values to discriminate IIP
patients from healthy subjects seem to be different between in Germans and in
Japanese, however, further investigations will be required.

P682
LSC 2011 Abstract: Role of mast cells and chymase in idiopathic pulmonary
fibrosis
Djuro Kosanovic, Bhola Kumar Dahal, Josef Messinger, Yvan Fischer,
Katrin Hoffmann, Jochen Antel, Bettina Husen, Nina Hanke, Stephanie Mayet,
Hossein Ardeschir Ghofrani, Norbert Weissmann, Friedrich Grimminger,
Werner Seeger, Ralph Theo Schermuly. Medical Clinic II, University of Giessen
Lung Centre, Giessen, DE Abbott Products GmbH, Hannover, DE
Max-Planck-Institute for Heart and Lung Research, Bad Nauheim, DE

Rationale: Mast cell (MC) activation has been implicated in the pathogenesis of
inflammatory lung diseases. Among the MC-derived mediators, MC chymase is
involved in the processes such as activation of TGF-β and formation of collagen
fibrils. The literature suggests that chymase may contribute to the pathogenesis
of pulmonary interstitial remodeling; however, a systematic investigation is still
missing.
Methods: Lung tissues obtained from donors and patients with idiopathic pul-
monary fibrosis (IPF) were formalin-fixed and paraffin-embedded, followed by
toluidine blue staining for MCs and by immunostaining for chymase. The total,
perivascular and interstitial MC and chymase-positive MC (CMC) number in each
section was evaluated by using a light microscopy and computerized morphometric
system. Also, MCs were separated as granulated and degranulated (activated) and
index of granulation (IOG) (number of granulated/number of degranulated MCs)
was determined.
Results: The quantification of pulmonary MCs and CMCs revealed that their
population was about 6 and 8 folds higher in IPF patients, as compared with
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donors. There was a preponderance of perivascular MCs and CMCs in IPF lungs
(p<0.05 versus donor lungs). Furthermore, we found that there was about 8 fold
decrease of IOG in IPF patients as compared with donors. Finally, there was a
strong accumulation of both MCs and CMCs in interstitial regions of the tissues
(∼65%) in comparison with other regions of the lungs.
Conclusion: The findings suggest that chymase released from activated MCs may
be involved in the pathogenesis of IPF. Further investigations will unravel the
underlying pathomechanism and substantiate chymase as a potential target for
future therapeutic strategies.

P683
LSC 2011 Abstract: Histological markers of epithelial-mesenchymal
transition in idiopathic pulmonary fibrosis provide evidence of an alternative
repair process
Nicola Lomas, Nicholas Forsyth, Monica Spiteri. Institute of Science and
Technology in Medicine, Keele University, Stoke-on-Trent, Staffordshire, GB
Histology, University Hospital of North Staffordshire, Stoke-on-Trent,
Staffordshire, GB Department of Respiratory Medicine, University Hospital of
North Staffordshire, Stoke-on-Trent, Staffordshire, GB

Introduction: Wound remodelling in the pathogenesis of idiopathic pulmonary
fibrosis (IPF) has produced conflicting results from previous cell culture and animal
model studies.
Aim: The aim of this study was to examine wound remodelling mechanisms
in usual interstitial pneumonia (UIP), with emphasis on the role of epithelial
mesenchymal transition (EMT).
Methods: Immunohistochemistry was used to assess cellular expressions of mark-
ers of EMT in paraffin embedded lung tissue samples from 21 patients with IPF,
with comparisons made to histologicaly-defined normal lung sections from 19
control subjects.
Results: Hyperplastic type II pneumocytes in all UIP cases expressed the adhesion
molecule E-cadherin with no expression of N-cadherin or TWIST. Expression
of TWIST was restricted to the fibroblasts/myofibroblasts. TGF-β protein was
consistently expressed by type II pneumocytes of UIP samples, but to varying
degrees within the fibroblastic foci. Collagen I and smooth muscle actin were
expressed in the fibroblastic foci.
Conclusions: Myofibroblasts may form a contractile repair response to a micro-
injury via secretion of extracellular matrix proteins, providing scaffolding for type
II pneumocytes which then divide at the edge of the insult and migrate over the
fibroblastic foci surface. TGF-β signalling pathways may lead to the continued
accumulation of type I collagen in the foci. Alternatively, abnormal collagen I is
produced which is resistant to matrix metalloproteinases inhibiting wound repair.
We conclude that tissue remodelling in IPF is a complex processes warranting
further investigations to fully elucidate the role of EMT in the pathogenesis of IPF.

87. Quality of life and respiratory symptom
management in primary care

P684
The relationship between socioeconomic status, quality of life and healthcare
access in COPD: A systematic review
Sofia Georgopoulou1, Alison J. Wright1, John Weinman2, Helen Booth1,
Hannah Thornton1, Patrick White1. 1Primary Care and Public Health Sciences,
King’s College London, London, United Kingdom; 2Institute of Psychiatry (IoP),
Health Psychology Section, King’s College London, London, United Kingdom

Introduction: Socioeconomic deprivation is a significant health determinant in
COPD. To examine the relationship between socio-economic status (SES), Quality
of Life (QoL) and healthcare access in COPD, we conducted a systematic review.
Methods: Medline,Embase,WebofScience,PsychInfo,IBSS,IngentaConnect and
CINAHL were searched for quantitative studies published in English (1947-
2011). Articles reporting association between SES and any aspect of QoL and
healthcare access were included.
Results: After screening 6889 papers and assessment of 1088 abstracts 76 studies
were reviewed. Studies were categorised depending on outcome measures into
either quality of life (n=45) or healthcare access (n=31). Quality of life included:
disease severity, exacerbations, psychological status, physical functioning/activity,
pulmonary function/respiratory symptoms and mobility. 66.7% (n=30) of the stud-
ies yielded a negative effect of low SES on QoL, 28.9% (n=13) showed no effect
and 4.4% (n=2) found a positive influence. Healthcare access involved: hospi-
talisation rates, prescription patterns, medication adherence/use and diagnostic
procedures. 61.3% (n=19) provided data for the negative influence of socioeco-
nomic deprivation on healthcare access, 29% (n=9) showed no effect while 9.7%
(n=3) found a favourable influence.
Conclusion: A consistent association between low SES and unfavourable out-
comes in various domains of both QoL and healthcare access was found. Findings
suggest a need to investigate the reasons for this negative association between SES

and outcome in COPD. The possible explanatory role of factors such as patients
beliefs and behaviour are being explored in an ongoing cohort study.

P685
The measurement of the impact of breathlessness in advanced COPD
Patrick White1, Cathy Shipman2, Sara Booth3, Claudia Bausewein2,
Morag Farquhar4, Irene Higginson2, Helen Booth1. 1Primary Care and Public
Health Sciences, King’s College London, London, United Kingdom; 2Department
of Palliative Care Policy and Rehabilitation, King’s College London, London,
United Kingdom; 3Addenbrooke’s Hospital, Cambridge University Hospitals
NHS Foundation Trust, Camridge, United Kingdom; 4Department of Public
Health & Primary Care, Cambridge University, Cambridge, United Kingdom

Introduction: Breathlessness is the main symptom of COPD and should be a key
outcome measure in studies of advanced disease. Measures of breathlessness have
been poorly researched. There is no gold standard for the assessment of breathless-
ness in advanced disease. In this study we aimed to identify using existing tools
a valid and reliable self-report measure of breathlessness for clinical research in
advanced COPD.
Methods: 260 eligible patients with advanced COPD were identified from the
disease registers of 72 general practices. Spirometry, MRC dyspnoea scale, mBorg,
NRS, CRQ-SAS, Dyspnoea 12, and Hospital Anxiety and Depression Scale, were
administered at interview. Distribution of responses, associations and correlations
were examined.
Results: 146 (56%) patients were interviewed. Association between the different
measures of breathlessness was variable with least correlation between the numer-
ical measures mBorg and NRS and the other measures, and greatest correlation
between CRQ-SAS and Dyspnoea 12. Usefulness of tools was limited by ceiling
effects (limited room for more severe breathlessness) in MRC Dyspnoea scale
and by floor effects (limited room for less severe breathlessness) in mBorg and
NRS. Factor analysis of the five measures confirmed that the CRQ-SAS dyspnoea
questionnaire (loading -0.74) and Dyspnoea 12 questionnaire (loading 0.73) were
closest to the hypothesized latent true value of breathlessness (eigenvalue 2.33,
difference 2.21).
Conclusions: Combination of CRQ-SAS dyspnoea and Dyspnoea 12 is the most
suitable approach to valid, repeatable, measurement of breathlessness in clinical
research in advanced COPD that is sensitive to change. MBorg retains a particular
role in standardised exercise testing.

P686
Validity of the pediatric electronic quality of life instrument for childhood
asthma in the Netherlands
Lisette van den Bemt1, Stephanie van Bragt1, Bart Thoonen1, Peter Merkus2,
Tjard Schermer1. 1Department of Primary and Community Care, Centre for
Family Medicine, Geriatric Care and Public Health (Route 117), Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands; 2Department of
Paediatrics, Radboud University Nijmegen Medical Centre, Nijmegen,
Netherlands

Introduction: Assessment of health-related quality of life (HRQL) for children
with asthma in daily care may facilitate shared decision-making and contribute to
patient-centred care. Pediatric HRQL is unique to children and it is essential that
an instrument used in daily care has an individualised part to prioritise issues that
are especially important for the particular child. We have developed a pediatric
HRQL instrument that is designed as a web based game and has an individualised
part (Pelican instrument).
Aim: The aim of this study was to determine the clinometric properties of the
Pelican instrument.
Methods: 68 children with asthma aged 6 – 12 years were recruited. Children
completed the Pelican instrument on 3 occasions within a 2-month period. Ad-
ditional information was collected on various aspects, including asthma control
(ACQ, C-ACT) and HRQL (Feeling Thermometer and PAQLQ).
Results: The instrument had good test-retest reliability (ICC 0.83) and internal
consistency (Cronbach’s α: 0.90). Moreover, the instrument was able to discrimi-
nate between children with controlled and uncontrolled asthma and we observed
good correlations with the PAQLQ and Feeling Thermometer (r ≥ 0.6). Finally,
the items selected by the children as “worst things about my asthma” (i.e., individ-
ualised part) were scored higher by the child than items they did not select (mean
difference 0.97; scale 1-5).
Conclusions: The results indicate that the Pelican instrument is a valid and reliable
instrument. The responsiveness of the instrument needs to be established. Further
studies are needed to assess whether implementation of the Pelican instrument can
facilitate patient-centred care.
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P687
Intractable breathlessness in COPD – A suitable case for palliation?
Patrick White1, Sara Booth2, Sofia Georgopoulou1, Wai Yee James1,
Scott Murray3, John Moxham4, Hilary Pinnock5, Paul Seed1, Cathy Shipman6,
Irene Higginson6, Hannah Thornton1, Helen Booth1. 1Primary Care and Public
Health Sciences, King’s College London, London, United Kingdom; 2Palliative
Care, Addenbrookes Hospital, Cambridge, United Kingdom; 3Primary Palliative
Care Research Group, University of Edinburgh, Edinburgh, United Kingdom;
4Division of Asthma and Allergy, King’s College London, London, United
Kingdom; 5Allergy and Respiratory Research Group, University of Edinburgh,
Edinburgh, United Kingdom; 6Palliative Care, Policy and Rehabilitation, King’s
College London, London, United Kingdom

Introduction: Breathlessness is the major symptom of concern for people with
advanced COPD. Intractable breathlessness may be described as “sustained severe
breathlessness in patients who have not obtained relief from conventional treat-
ment”. This study set out to define the prevalence of intractable breathlessness in
COPD and potential for its palliation.
Method: COPD patient records in south London practices were searched for
≥2 of: FEV1 ≤30% predicted, hospital admissions/exacerbations needing oral
steroids, long term O2, and cor pulmonale. Participants were interviewed at home.
Breathlessness was assessed using MRC Dyspnoea, mBorg, NRS, Dypsnoea-12
and Chronic Respiratory Questionnaire. Intractable breathlessness was defined
using a combination of FEV1% predicted, CRQ-Dyspnoea, Dyspnoea-12 and the
desire for more help. Treatment optimisation was offered where appropriate before
reassessment of breathlessness.
Results: 5102 patients were identified in 72 practices, 2163 had spirometry-
confirmed COPD. 260 (5%) were eligible and 146 (56%) took part. 65% reported
breathlessness as their most important problem, 69% reported breathlessness ev-
eryday and 59% reported needing more help for breathlessness. 69% scored 4-5
on MRC Dyspnoea Scale. 63 (43%) were on sub-optimal treatment, 97% of
whom received optimisation. Improvements in breathlessness weren’t observed at
re-assessment. 29 (20%) participants had intractable breathlessness; an estimated
2% of patients with confirmed COPD in the study population.
Conclusion: Intractable breathlessness affects around 1 in 50 COPD patients on
practice registers. Increased recognition of this problem and provision of specialist
palliative services for these patients is a priority.

P688
Relationship of respiratory symptoms and climatic seasonality at an
out-patient primary health unit in Brazil
José Laerte Rodrigues Silva Júnior1, Thiago Fintelman Padilha2, Jordana
Eduardo Rezende2, Eliane Consuelo Alves Rabelo2, Anna Carolina Galvão
Ferreira1, Marcelo Fouad Rabahi1. 1Instituto de Patologia Tropical e Saúde
Pública, Federal University of Goias, Goiânia, Goiás, Brazil; 2Faculty of
Medicine, Federal University of Goias, Goiânia, Goiás, Brazil

Brazilian studies have documented an association of humidity with an increase in
the proportion of respiratory symptoms. However, they were based on secondary
data, raising concerns of validity and reliability.
The goal of this study was to evaluate the relationship between the climatic
seasonality and the proportion of respiratory symptoms on subjects attending an
out-patient primary health unit during each season at a Brazilian city with tropical
weather.
It was a cross-sectional study on subjects attending an primary health unit in
relation to meteorological data daily collected. During one year, 48 observations
divided by season were made.
Among 3409 subjects, 15% presented with respiratory symptoms. This paper
identifies the association of low levels of humidity and precipitation coinciding
with an increase in the number of subjects with respiratory symptoms on winter.

ANOVA test shows a significant difference between winter and spring

(p=0.02).There was significant negative correlation between the number of patients
with respiratory symptoms and the mean of previous three days minimum relative
humidity (p=0.002). An ARMAX model shows a statistically significant coefficient
(p>0.0001).
These findings suggest that at a Brazilian city with tropical weather, the proportion
of respiratory symptoms on subjects attending a primary health unit is increased
with the reduction of relative air humidity.

P689
A study of the words used by patients and physicians to express asthma
symptoms and daily activities limitations in primary care – The “Asthma
Languague” study
Mina Gaga1, Eleftherios Zervas1, Konstantinos Kostikas2, Stelios Loukides2,
Petros Bakakos3, Elena Panitti4 , Nikos Nikas4. 17th Respiratory Medicine Dept
and Asthma Centre, Sotiria Hospital, Athens, Greece; 22nd Respiratory Medicine
Dept University of Athens Medical School, Attiko Hospital, Athens, Greece; 33rd
University Dept of Respiratory Medicine, Sotiria Hospital, Athens, Greece;
4Medical Dept, AstraZeneca SA, Athens, Greece

Intoduction: Expression of symptoms and daily activities limitations is a core
element in physician-patient dialogue in asthma management.
Aim: To identify the words most frequently used by physicians and patients to
express asthma symptoms and limitations of daily activities, and to assess the
patient-physician concordance regarding these words.
Methods: The “Asthma Language” study (NCT00986219) (descriptive, cross-
sectional survey) enrolled patients with asthma receiving ICS-based treatment
for ≥ 6 months. Investigators and patients chose up to 4 words from 2 lists (a
symptoms and a daily activities limitations list) identical for patients/physicians.
Furthermore, patients completed the ACQ-5.
Results: 695 patients (F: 57%, age 46.8±14.8 years) were enrolled. Time since
diagnosis was 12.9±9.4 years. Treatment with ICS/LABA±LTRA was reported
by 82% of patients. ACQ-5 score was 1.5±1.1. The words most frequently used
to express asthma symptoms were “cough”, “dyspnoea” and “wheezing” (35%-
56%), while those used to express activities limitations were “stairs climbing”
“fast walking” and “uphill walking” (40.5%-53%). In terms of word concordance
regarding expression of asthma symptoms and activities limitations, full concor-
dance was observed in 4.3% and 19.1% and partial concordance in 75.4% and
74.9%, respectively. By grouping the words expressing the same symptom, full
concordance was observed in 21.7% and partial concordance in 72%.
Conclusions: This study showed that there is a discordance regarding physician-
patient communication in terms of the words used to express symptoms and daily
activities limitations caused by asthma.

P690
Facilitation of optimal asthma management to radically influence health
policy in primary care in Ireland
Jean Holohan1, Louis Coyne1, Francis Guiney1, Pat Manning2, Basil Elnazir3,
Eamonn Shanahan4, Terry O’Connor5, Muireann Ni Chroinin6, Netta Williams7,
Rhonda Forsythe7, Pamela Logan8. 1Research and Education, Asthma Society of
Ireland, Dublin 1, Ireland; 2Respiratory, HSE Regional Hospital Mullingar,
Mullingar, Co. Westmeath, Ireland; 3Paediatric Respiratory/General Medicine,
Adelaide and Meath National Children’s Hospital, Tallaght, Dublin 24, Ireland;
4General Practice, Farranfore Medical Centre, Farranfore, Killarney, Co. Kerry,
Ireland; 5Respiratory, Mercy University Hospital, Grenville Place, Cork, Ireland;
6Paediatric Respiratory, Cork University Hospital, Wilton, Cork, Ireland;
7Professional Development Coordinator for Practice Nursing, Health Service
Executive Dublin North East, Swords, Co. Dublin, Ireland; 8Director of
Pharmacy Services, Irish Pharmacy Union, Dublin 14, Ireland

Prior to the initiation of this program guideline based care was not prioritised by
health policy. Asthma control is sub-optimal in Ireland; recent primary care data
shows 14% of asthma patients attended A&E, 8% hospitalised in the previous 12
months.
The Asthma Society of Ireland (ASI) developed a framework for the Dept. of
Health and Health Service Executive (HSE) in collaboration with Healthcare Pro-
fessional (HCP) bodies based on nationally modified guidelines (GINA) and a core
program to assess the feasibility of implementing a National Asthma Program.
The ASI funded and developed an asthma management program in primary care
to identify barriers and facilitators to implementation of guideline based care. 25
primary care teams completed a guideline based educational program and practical
training session. Each team was given a tool-kit with spirometer, peak flow meters
and diaries, patient education materials, placebo inhalers and spacers. Adherence to
guidelines was facilitated with a specifically developed Electronic Patient Record.
778 patients were included in the program for 6 months.
A guideline based asthma program can be implemented successfully if practices
are provided with necessary resources for diagnosis, management and patient
education. HCP agreed guidelines improved patient care (92.7%), facilitated cost
effective care (70.7%). Arising from this study HSE has prioritised the development
of a National Asthma Program with asthma specific key performance indicators in
its service plans.
Active collaboration between patient organisations, HCP and health service
providers has lead to a fundamental change in asthma health policy in primary
care.
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P691
Does oxygen prescription on discharge lead to a decrease in re-admission
rates in chronic obstructive pulmonary disease (COPD)?
Rifat Rashid1, Cathryn Steeley2, Biman Chakraborty3, Yasmin Khan1,
Shiva Bikmalla1, Rahul Mukherjee1. 1Department of Respiratory Medicine &
Physiology, Birmingham Heartlands Hospital, Birmingham, United Kingdom;
2Lung Improvement Board, Birmingham East & North Primary Care Trust,
Birmingham, United Kingdom; 3School of Mathematics, University of
Birmingham, Birmingham, United Kingdom

Introduction: A previous survey highlighted a very high degree of physiologi-
cally unnecessary home oxygen use in COPD patients (Bhattacharya M, Potter A,
Mukherjee R. Assessing for Long Term Oxygen Therapy (LTOT) in an English
town. Am J Resp Crit Care Med 2008;177:A665). A common reason for the
unnecessary use is that hospital physicians discharge COPD patients with home
oxygen pending physiological assessment in the hope of preventing future hospital
admissions, which we set out to examine.
Methods: A retrospective review of COPD admissions and re-admissions of Birm-
ingham East and North Primary Care Trust patients from April 2007- November
2010 based on International Classification of Diseases coding (J44); Welch’s
2-sample t-test was applied to assess the significance of the difference in the
admission rates of the 2 groups of COPD patients who receive and did not receive
LTOT on discharge.
Results: A total of 1942 patients were eligible of which 295 received LTOT on
discharge. The mean annual admission rate in the LTOT group was 3.18 and 1.67
in the other (p<0.00000000001).

LTOT prescription on discharge

LTOT prescribed No LTOT prescribed

No of patients 295 1647
No of episodes 937 2745
Mean number of episodes per patients 3.18 1.67

Statistics: two-sample Welch’s t-test: p value = 1.8×10–12 .

Conclusion: LTOT prescription on discharge is actually associated with a sig-
nificant increase in re-admission to hospital of COPD patients. Further studies
including controlling the admission rate for disease severity are necessary. Con-
tinuing to widen the provision of integrated multidisciplinary oxygen assessment
services also seems to be reasonable.

P692
Possible cut-off values for stable or instable COPD as measured by the
clinical COPD questionnaire (CCQ)
Maarten Prinsen1, Ellen Van Heijst2, Siebrig Schokker1, Corina de Jong1,
Roland Riemersma1, Jan Willem Kocks1, Thys van der Molen1. 1Department of
General Practice, University Medical Center Groningen, Groningen,
Netherlands; 2Asthma and COPD Service, LabNoord, Groningen, Netherlands;
3Groningen Research Institute for Asthma and COPD, University Medical Center
Groningen, Groningen, Netherlands

Background: Based on GINA the cut-off values for the Asthma Control Question-
naire (ACQ) have been established for “well-controlled” and “not well-controlled”
asthma. Cut-off values for health status questionnaires like the Clinical COPD
Questionnaire (CCQ) for use in COPD, however, are lacking.
Objective: To give insight into possible cut-off values of the CCQ by comparing
it with the ACQ.
Method: In 7599 patients with respiratory disease, referred by the general prac-
titioner to a diagnostic center, data on both the ACQ and CCQ were collected.
Scores on both questionnaires were compared and possible cut-off values for the
CCQ were determined by using the ACQ as gold standard.
Results: After consultation with the diagnostic center, a diagnosis of COPD,

Mean ACQ and CCQ scores per diagnosis selected by ACQ cut-off values

ACQ Cut-off Diagnosis ACQ average CCQ average

<0.75 COPD Mean 0.31 0.69
n 450 444

Asthma Mean 0.32 0.63
n 1158 1148

Asthma/COPD Mean 0.35 0.66
n 167 166

0.75–1.50 COPD Mean 1.07 1.39
n 358 353

Asthma Mean 1.08 1.31
n 909 902

Asthma/COPD Mean 1.07 1.28
n 164 163

>1.50 COPD Mean 2.17 2.34
n 462 455

Asthma Mean 2.23 2.25
n 1441 1428

Asthma/COPD Mean 2.26 2.30
n 229 226

asthma or a asthma/COPD was established in respectively 16,8%, 46,3% and
7,4% of the patients. The correlation between the ACQ and CCQ was 0.81. The
mean ACQ and CCQ scores in these patients according to the level of control are
presented in table 1.
Discussion: The average CCQ per ACQ-score has been calculated and using the
ACQ as gold standard this study estimated the cut-off points for the CCQ to be <1
for COPD with stable disease and >1.7 for COPD with instable or uncontrolled
disease.

P693
Experiences of establishing a new community based oxygen service
Denise Williams, Nicola Stevenson, John Corless. Dept of Respiratory Medicine,
Wirral University Teaching Hospital, Wirral, Merseyside, United Kingdom

The Wirral has a population of 350 000. We have high rates of lung disease.
The prevelence of COPD is 2.3% and we diagnose approximately 300 new lung
cancers each year. Many individuals are in receipt of home oxygen therapy. Prior
to 2009 there was no no local provision for structured assessment or follow up of
patients in receipt of oxygen within our area.
In October 2009 we opened a new community based oxygen service for the
provision of oxygen. All new community and secondary care initiated oxygen
prescriptions are supervised by our service. Primary care precribing data in
September 2009 indicated that there were 1079 active oxygen prescriptions. These
data contained numerous inaccuracies. We later confirmed that there were 800
adult patients receiving oxygen in our area. The mean age was 74 (range 17-100),
52 were female. Approximately 50% are in receipt of formal long term oxygen
therapy and 50% have “short burst” oxygen.
445 scripts were issued by respiratory specialists, 285 by general practitioners, 70
unknown.
To date we have reviewed over 650 of the original 800 patients and see >20 new
referrals each month. Our experience is that many historical oxygen prescriptions
were not clinically indicated (based on UK guidelines). We have reduced spending
on Oxygen from £51 000 per month in Sept 09 to £44 000 per month currently.
We have ongoing concerns about how best to risk assess patient in terms of poten-
tial of fire and falls. We are participating in the UK National Lung Improvement
Program and are investigating how best to engage with primary care colleague
and patients. We are also studying how to deal with patients who refuse to have
oxygen withdrawn even when it is clinically indicated.

P694
Body mass index and quality of life in patients with asthma
Galina Sergeeva, Alexander Emelyanov. Department of Allergy and Lung
Diseases, Medical Academy for Postgraduate Studies, Saint-Petersburg, Russian
Federation

Background: We examined the effect of overweight and obesity on quality of life
in patients with asthma.
Methods: Two hundred out-patients with asthma (aged 18 - 80 yrs, mean age
55 yrs, 33% males) were divided into 3 groups: with normal body mass index
(BMI<25), overweight (25≤BMI<30) and obese (BMI≥30). Quality of life was
measured by using Russian version of St.George’s Respiratory Questionnaire
(SGRQ).
Results: Fifty eight percent of males and in 69% of females with asthma had
BMI≥25: 35% of males and females were overweight and 23% males and 34% fe-
males were obese. BMI in males was 26.8±0.62, in females – 28.9±0.55 (p<0.05).
Correlation of age and BMI was significant only in males (r=0.35, p<0.05). The
relationship between BMI and Symptom score was not determined. BMI in pa-
tients with asthma was mainly associated with Activity score (r=0,22, p<0.05),
both in males (r=0,27, p<0.05) and in females (r=0,22, p<0.05), with Impact
(r=0.17, p<0.05) and Total score (r=0.19, p<0.05). In patients with BMI<25
and in those with BMI≥25 the differences of Activity (39.7±3.38 vs 49.3±2.05,
p<0.01) and Impact scores (29.9±2.64 vs 36.9±1.82, p<0.05) were significant.
We did not reveal any relationship between normal BMI and SGRQ scores in pa-
tients with asthma. Overweight and obesity were associated with Activity (r=0,20,
p<0,05) and Total score (r=0,17, p<0.05). In asthmatic males the relationship be-
tween BMI≥25 and SGRQ Activity score (r=0,41, p<0.05), Impact score (r=0,33,
p<0.05) and Total score (r=0,37, p<0.05) were determined.
Conclusion: Obesity and overweight are frequently associated with asthma. There
was a significant correlation between BMI≥25 and Activity, Impact and Total
items of SGRQ.

P695
Relation between quality of life and morbidity and mortality in COPD
patients: 7-year follow-up study
Yavuz Havlucu1, Arzu Yorgancioglu1, Aysin Sakar Coskun1, Gonul
Dinc Horasan2, Tugba Goktalay1, Pinar Celik1. 1Chest Disease, Celal Bayar
University Medical Faculty, Manisa, Turkey; 2Public Health, Celal Bayar
University Medical Faculty, Manisa, Turkey

In this study, relationship between pulmonary function test (PFT) and quality of life
(QoL) and effect of QoL on prognosis, mortality,and morbidity were investigated
in patients with COPD.
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In this prospective study, 251 patients with COPD as defined by ATS criteria
were included. 218 patients (86.85%) were male and mean age was 65,55. PFT
and QoL questionnaire, St. George Respiratory Questionnaire (SGRQ), were per-
formed at the begining. During 7 year follow-up, first exacerbation day, number
of exacerbation, number and duration of hospitalization, number and duration of
hospitalization in intensive care unit, number of entubation, and exitus day were
recorded. 195 patients (77,6%) were died during follow-up. 112 patients (57%)
were died due to respiratory reasons. When the begining parameters of dead
patients and survived patients were compared, there was a statistically difference
according to comorbidity especially cardiac disease, disease duration, PFT param-
eters, and SGRQ score (p<0.05). Also number of exacerbation before study and
first exacerbation day during study were related with mortality (p<0.05). When the
correlation between FEV1 values, SGRQ scores and parameters mentioned above
were investigated, there was significant correlation between these parameters and
this correlation was more significant in SGRQ scores than FEV1 values.
As a result, not only PFT but also quality of life questionnaires are useful in
determining the prognosis of COPD, for this reason health questionnaires provide
a valid and standardised estimate of the overall impact of COPD and should be
used to complement spirometric measurements of baseline assessment of patients
in routine practice.

P696
The impact of “specialized COPD outpatient clinic” in patient outcomes – A
prospective cohort study in a Hong Kong government hospital
Hoi Nam Tse1, King Ying Wong2, Kwok Sang Yee1, Ka Yan Wai1. 1Medical
Department, Kwong Wah Hospital, Hong Kong, Hong Kong; 2TB and Chest Unit,
Wong Tai Sin Hospital, Hong Kong, Hong Kong

Introduction: A highly specialized COPD outpatient clinic, run by respiratory
specialists, can provide comprehensive and updated service to COPD patients and
may reduce their exacerbation/hospitalization rate.
Aim: To evaluate the impact of “specialized COPD clinic” on various patient
outcomes
Methods: Patients with spirometry-confirmed COPD and history of at least one
episode of exacerbation in past one year were referred to the new specialized
clinic. GOLD guideline was strictly adhered. Education was provided by respira-
tory nurses with provision of written action plan for exacerbation of symptoms.
Outreach physiotherapy was provided for selected patients. Outcome measure-
ments including lung function test, St George respiratory questionnaire (SGRQ),
were done at baseline and 6-month follow up. The exacerbation and admission
rate were also recorded.
Results: Totally, 117 patients had been followed up. They had a mean age of
70.3±8.5;%FEV1 54.3±21.4; SGRQ total score 35.6±18.9 and a baseline exac-
erbation and admission rate 3.3±3.2 and 1.4±1.7 per year respectively in past one
year.
At 6-month follow up, patients’ quality of life improved significantly with SGRQ
total score reduced from 35.6±18.9 to 28.4±16.6 (RMANOVA test, p=0.018).
There was also a 66% reduction in both exacerbation and admission rate. The
exacerbation rate reduced from 3.3 to 1.1episode/year (0.79 episode per 9 months)
while the admission rate decrease from 1.4 to 0.47episodes/year. (0.35 episode per
9 months)
Conclusion: The specialized COPD clinic significantly reduces exacerbation and
admission rate in COPD patients as well as improves their quality of life.

P697
The percentage of influenza vaccination in urban and suburban high risk
population in western Greece during the year 2010
Dimitra Sereti, Theodosios Theodosiou, Konstantina Sereti, Maria Petta,
Maria Petta. General Practice, Vardas Health Center, Varda, Ilias, Greece
General Practice, Chalandritsas Health Center, Patras, Achaias, Greece General
Practice, Chalandritsas Health Center, Patras, Achaias, Greece General Practice,
Chalandritsas Health Center, Patras, Achaias, Greece

Aim: To estimate the percentage of immunization against influenza.
Method: 1156 high risk patients were asked for having or not having done the
influenza vaccine. They were also, asked for the reasons which made them not to
be vaccinated.
Results: 227 patients (35,1%) from the rural and suburban were vaccinated and
133 (26,1%) from the urban.

The reasons for no vaccination were fear, ignorance, personal beliefs, neglect,
contraindications and lack of vaccine or difficulty in access.
The vaccination was carried out by family physicians in 65,6% of the rural and
suburban population and in a 53,4% of the urban.

Conclusion: People from rural and suburban areas are more immunizated against
influenza compared with those from urban. Apart from the contra-indications, there
are other reasons that influence the influenza vaccination of the population. The
participation of the family physicians in rural population’s vaccination indicates
the quality of the direct relationship between doctor and patients and probably is
the main cause for the low percentages of fear, ignorance or neglect about the
vaccine against influenza.

P698
Influenza vaccination programme – Are the UK government incentives
working?
Mohammad Paracha1, Rizwan Ahmed2, Mohammad Salahuddin3. 1Student in
the Faculty of Medical Sciences, Newcastle University, Newcastle-upon-Tyne,
United Kingdom; 2Respiratory Medicine, Leeds Teaching Hospitals NHS Trust,
Leeds, United Kingdom; 3General Practice, Gladstone Medical Centre,
Birkenhead, United Kingdom

Background: Influenza A (H1N1) virus has spread globally in recent years. The
UK government recommends all people in high-risk groups (all >65 yrs old,
people with chronic diseases, the immunocompromised, carers, healthcare workers
& pregnant women) be vaccinated against H1N1. Pregnant women are four times
more likely to be hospitalised due to the virus as compared with non-pregnant
women [1]. The rate of H1N1 hospitalisation among children is also significantly
higher compared to those over 65 years old [2]. General practices in the UK are
given financial incentive to achieve >70% uptake in high-risk groups.
Methods: We retrospectively reviewed vaccination uptake amongst the high-risk
population in two practices in different regions of the UK for winter 2010/11. Both
practices use the computer input software (EMIS). The programme Population
Manger was used to retrieve the uptake data.
Results: Both surgeries are achieving the required national target, practice A: 75%
(1502/1998) & practice B: 73% (917/1250), hence received full financial incentive.
However, both practices have a very low uptake in under 16 year olds, practice A:
35% (27/78) & practice B: 40% (21/52) and among pregnant women, practice A:
40% (12/30) & practice B: 14% (4/28).
Conclusion: Incentives for the vaccination programme should be revisited so that
all the sub groups of high-risk population, including those most at risk of compli-
cations and hospital admissions, achieve the same high level of immunisation.
References:
[1] Toal M. et. al. Swine flu and pregnancy. J Obstet Gynaecol, Feb 2010;

30(2):97-100.
[2] Jain S. et. al. Hospitalized Patients with 2009 H1N1 Influenza in the United

States, April–June 2009. N Engl J Med. Nov 2009; 361(20):1935–1944.

P699
Asthma control and quality of life: 6-month follow-up of PRISMA study
(PRospectIve Study on asthMA control)
Luigi Allegra, Giovanni Cremonesi, Giuseppe Girbino, Eleonora Ingrassia,
Serafino Marsico, Gabriele Nicolini, Claudio Terzano. Thoracopulmonary
Department, University of Milan, Fondazione IRCCS Ospedale Maggiore
Policlinico-Mangiagalli-Regina Elena, Milan, Italy Medical Affairs, Chiesi
Farmaceutici, Parma, Italy Institute of Respiratory Medicine, University of
Messina, Messina, Italy Medical Affairs, Chiesi Farmaceutici, Parma, Italy
Department of Respiratory Medicine, Azienda Ospedaliera Monaldi, Second
University of Naples, Naples, Italy Medical Affairs, Chiesi Farmaceutici, Parma,
Italy Respiratory Diseases Unit, Department of Cardiovascular and Respiratory
Sciences, “Sapienza” University of Rome, Rome, Italy

Rationale: According to GINA guidelines, asthma control is the goal of the
treatment.
Objectives: To estimate the percentage of controlled asthmatic patients and their
quality of life.
Methods: Adult asthmatics with not-well controlled asthma (Asthma Control Test
score≤19) were involved in a prospective observational study. Asthma control and
quality of life were assessed with ACT and EuroQoL-5D, respectively.
Results: 735 patients were evaluated. Figure 1 shows the distribution of asthma
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control at enrolment visit and after 6 months. As compared to the first visit, 70.1%
of uncontrolled and 80.0% of partly controlled reached asthma control.
The mean (SD) of EuroQoL score was 0.72 (0.2) at first visit and 0.84 (0.2) at
6-month follow-up visit. The mean (SD) of VAS was 65.0 (16.1) at first visit and
77.1 (13.6) after 6 months. Figure 2 shows the EuroQoL score and VAS stratified
for control level.

Conclusions: Improvements in asthma control and quality of life can be detected in
the majority of non-controlled patients after 6-month follow-up in a real life setting.

P700
Impact of therapy reviews in real-world asthma
David Price1,2 , John Haughney1, Dermot Ryan3,4, Iain Small5,
Kevin Gruffydd-Jones6,7, Alison Chisholm2, Stanley Musgrave2,
Naheem Munir2, Federico Lavorini8, Alberto Papi9. 1Centre of Academic
Primary Care, University of Aberdeen, Aberdeen, United Kingdom;
2Observational Research, Research in Real Life, Norwich, United Kingdom;
3General Practice with Specialist Interest in Respiratory Medicine, Woodbrook
Medical Centre, Loughbourgh, United Kingdom; 4Honorary Clinical Fellow,
University of Edinburgh, Edinburgh, United Kingdom; 5General Practice with
Specialist Interest in Respiratory Medicine, Peterhead Health Centre Forrest
Road, Peterhead, United Kingdom; 6General Practice with Specialist Interest in
Respiratory Medicine, Box Surgery, Box, United Kingdom; 7Department for
Health, University of Bath, Bath, United Kingdom; 8Department Internal
Medicine, Section Respiratory Medicine, University of Florence, Florence, Italy;
9Research Centre on Asthma and COPD, University of Ferrara, Ferrara, Italy

Rationale: Asthma therapy reviews aim to regain or improve asthma control,
reduce side-effects and/or contain costs. Little work has been done using clinical
data to evaluate their effect on asthma control.
Objective: Identify therapy reviews in fixed-dose combination inhaled
corticosteroid/long-acting beta2agonist (FDC ICS/LABA) asthma patients and
evaluate subsequent changes in asthma control.
Method: Utilised the UK’s Optimum Patient Care Research Database to identify
primary care patients (18–80yrs) with asthma (diagnostic code and/or ≥2 asthma
prescriptions in the last yr) treated with FDC ICS/LABA who, following a therapy
review, were prescribed beclomethasone dipropionate/formoterol (BDP/FOR; Fos-
tair 100/6μg) at same or lower BDP-equivalent ICS daily dose as their previous
ICS/LABA. Proxy asthma control measures were evaluated before (over 1yr) and
after (≥90 days follow-up) initiating BDP/FOR, i.e.: asthma control: no hospital
attendance, admissions, out of hours consultation, outpatient department attendance
or admission for asthma; no acute oral steroid prescriptions; no primary care con-
sultations for lower respiratory tract infection, short-acting beta2agonist (SABA)
use, and exacerbations: asthma hospital attendance or Accident & Emergency
admission and/or acute oral steroid courses.
Results: 65 eligible patients.

Before, n (%) After*, n (%)

Achieved control 45(69) 48(74)
Mean SABA μg/d

0 42(65) 43(66)
1–199 9(14) 5(8)
≥200 14(22) 17(26)

Exacerbations
0 49(75) 53(82)
1 9(14) 6(9)
1–2 7(11) 6(9)

*Annualised for <1yr outcome; †p>0.05 for all measures.

Conclusion: These preliminary data suggest initiating BDP/FOR in real-world
FDC ICS/LABA patients following a therapy review does not result in a deterio-
ration in asthma control measures.

P701
Evaluation of COPD treatment success by office-based pneumologists in
Germany using the example of tiotropium
Thomas Glaab1, Axel Kroker2, Harald Mitfessel3, Hendrik Schmidt,
Heike Rau-Berger1. 1Medical Affairs, Boehringer Ingelheim Pharma GmbH & Co
KG, Ingelheim, Germany; 2Dept of Pneumology, Pneumology Practice, Koblenz,
Germany; 3Dept of Pneumology, Pneumology Practice, Krefeld, Germany

Background: In chronic obstructive pulmonary disease (COPD) patients, treat-
ment with the long-acting anticholinergic tiotropium has been associated with
clinical benefits in patients.
Aims and objectives: To assess the treatment effect of tiotropium and evaluate
the two most important therapeutic outcome parameters from the perspective of
office-based pneumologists in Germany.
Methods: Patients received tiotropium (SPIRIVA® HandiHaler® 18 μg or
SPIRIVA® Respimat® 5 μg qd) for 6 to 12 weeks in an open-label observa-
tional study in 277 pneumology practices. At Visit 2 (Week 6 to 12) pneumologists
assessed the success of treatment with tiotropium and determined the two most
important outcome parameters for their judgement of therapeutic success. Other
endpoints were the concurrent proportion of positive efficacy and tolerability
assessments by both physicians and patients.
Results: Of 1264 patients enrolled, 1264 (100%) were evaluable for the primary
efficacy endpoint (mean age, 65.3 years; 63.1% men). Rate of therapeutic success
was 96.4% (95% confidence interval [CI]: 95.3-97.4%). The most frequently used
specific outcome parameters were pulmonary function (49.1%) and exercise ca-
pacity (48.9%). Concurrent proportions of positive assessments by both physicians
and patients were 88.4% (95% CI: 86.5-90.1%) and 93.4% (95% CI: 91.9-94.7%)
with regards to efficacy and tolerability, respectively.
Conclusion: A high proportion of office-based pneumologists rated the treat-
ment with tiotropium as successful based mainly on improvements of pulmonary
function and exercise capacity.
Funded by Boehringer Ingelheim/Pfizer.

88. New mechanisms in airway disease

P702
microRNA regulation of the Alpha-1 antitrypsin gene
Tidi Hassan, Irene Oglesby, Shane O’Neill, Catherine Greene,
Gerard McElvaney. Respiratory Research Division, Department of Medicine,
ERC Smurfit Building, Beaumont Hospital, Dublin, Ireland

Introduction: Alpha-1 antitrypsin (AAT) deficiency is a conformational disorder
characterised by chronic inflammatory lung disease and liver disease. microR-
NAs (miRNA) represent drug targets that function as post-transcriptional negative
regulatory molecules of target gene expression.
Aims and Methods: To identify miRNAs that target AAT gene expression using
in silico analysis, to quantify AAT gene and protein expression in monocytic
THP-1, 16HBE14o- bronchial epithelial and HepG2 liver cells using qRT-PCR
and ELISA, to quantify specific miRNAs expression in these cells, to modulate
AAT expression using premiRs and to validate miRNAs targeting AAT using a
AAT-3’UTR luciferase reporter plasmid in HEK293 cells.
Results: In silico analysis predicts multiple miRNAs that target the AAT gene such
as miR- 940 (with multiple binding sites in the 3’UTR), miR-132 and -212. Dif-
ferent cells expressed different levels of AAT and miRNAs. AAT and miR-940 are
reciprocally expressed in the three cell lines, with miR-940:AAT ratio decreasing
with increased AAT expression. Over-expression with premiR-940, but not premiR
132 and 212, led to a decrease in AAT mRNA and protein levels. All three miRNAs
could inhibit expression of an AAT 3’UTR luciferase reported plasmid in HEK293
cells. A combination of pre-miRs over-expressed in HepG2 only resulted in a
decrease of AAT mRNA and protein expression involving premiR-940, however,
not significantly more than cells transfected with premiR 940 alone.
Conclusion: AAT mRNA is a true target for miR 940, 132 and 212. miR 940
is a more effective inhibitor than miR-132 or miR-212 due to attractive inherent
properties compared to the other miRNAs tested.
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P703
Inflammatory mediators in COPD patients with and without
alpha-1-antitrypsin deficiency
Timm Greulich1, Julia Klein1, Christian Herr2, Angelique Holland1,
Silke Mronga1, Claus Vogelmeier1, Rembert Koczulla1, Robert Bals2.
1Respiratory Medicine, University Hospital of Marburg, Marburg, Germany;
2Department of Pulmonology, Hospital of the University of the Saarland,
Homburg/Saar, Germany

Introduction: Systemic inflammation is present in a large proportion of COPD
patients and is discussed to be the missing link between COPD and its extrapul-
monary manifestations. Little is known about differences in systemic inflammation
in COPD patients with and without alpha-1 antitrypsin deficiency (AATD).
Aims: We tested the hypothesis that systemic inflammation in COPD would differ
in patients with and without AATD and that markers of inflammation would be
associated with quality of life (QoL).
Methods: In this cross-sectional study we included 102 participants. We measured
lung function, quality of life (QoL) using the St. Georges Respiratory Question-
naire (SGRQ), and inflammatory mediators in peripheral blood. We compared
concentrations of inflammatory mediators in four groups: AATD patients with-
out augmentation therapy (AATDunsub; n=20), AATD patients with augmentation
therapy (AATDsub; n=20), patients with COPD (n=46) and healthy controls (HC;
n=16).
Results: Geometric mean high sensitivity C-reactive protein (hsCRP) was signif-
icantly elevated in COPD (3.72 mg/l) and AATDunsub (4.19 mg/l) compared to
AATDsub (0.96 mg/l) and HC (0.82 mg/l). Significant differences could also be
detected for alpha-1 antitrypsin (p<0.001). Interleukin-6 (IL-6), IL-8, and tumor
necrosis factor-alpha did not differ significantly.
HsCRP levels were positively correlated with SGRQ in COPD patients without
AATD (Spearman’s r=0.46; p<0.005).
Conclusion: Low grade systemic inflammation is present in COPD with and with-
out AATD. Despite different causes of these diseases, a common inflammatory
pathway may exist. In patients with COPD, but not in AATD patients, systemic
inflammation is associated with QoL.

P704
Polymorphism of collagen I gene and glutation-S-transferases T1 and M1 in
chronic obstructive pulmonary disease associated with cardiovascular disease
Tatyana Tilik, Vera Nevzorova, Svetlana Vakhrusheva, Evgeny Gilifanov,
Marina Issaeva, Elena Openchuk, Olga Atamas. Department of Medical and
Social Development, Vladivostok State Medical University, Vladivostok,
Primorsky Region, Russian Federation

The aim of the research was to establish association between presence of mutant
genotype COL1A1 (locus G1546T), null-genotypes of glutation-S-transferases
(GSTs) GSTM1 and GSTT1 and stage of chronic obstructive pulmonary disease
(COPD). The group of patients with COPD (II and III stage of COPD, n=30)
associated with I-II functional groups of stable stenocardia (I and II subgroup,
n=30) was examined.
In the research of gene COL1A polymorphism pathological allele T was found in
15% of healthy persons. Genotype GT was revealed at 1/3 of control group while
pathological homozygous genotype TT in the same group hadn’t been registered.
In both groups frequency of genotype GT was higher than in the control group (χ
2 =6.5, ρ =0.01). Genotype TT was found in II group only (χ 2 =12, ρ =0.01).
The OR of severe COPD in the presence of pathological allele T COL1A1 was
authentically higher in II group, than in I (OR=1.74, OR=1.65, accordingly; p
<0.05). Patients with pathological genotype of COL1A1 had been screened for the
presence of combined null-genotype of GSTs. The homozygous deletion of both
genes was found at four patients (all patients from II group). Respectively these
patients had pathological genotype GT of COL1A1 demonstrated by functional
inadequacy of collagen 1A1. Presence of combined null-genotype GSTM1 and
GSTT1 at these patients, in turn, can lead to the total absence of enzymes GSTs,
contributing accumulation of toxic intermediate metabolites of xenobiotics in the
cell without their further neutralization and development of oxidative stress and
destruction of connective tissue.

P705
Sputum biomarkers in stable COPD
Imre Barta, Balazs Antus. Dept. of Pathophysiology, National Koranyi Institute
for TB and Pulmonology, Budapest, Hungary

Characterization of the COPD proteome could help early diagnosis of the disease
and aid the development of specific treatment options. The aim of this study was
to detect sputum biomarkers characteristic for COPD.
Induced sputum was collected from 19 stable COPD patients (GOLD I-III, ex-
smokers, mean age 62 years, pack year 52, FEV1 64% predicted, FEV1/FVC 50%)
and 19 healthy controls (mean age 62 years, pack year 29, FEV1 110% predicted,
FEV1/FVC 77%). CRP level (9.8mg/L vs. 5.1mg/L) and total sputum cell number
(3.5×106 vs. 1.3×106) were significantly different between the two groups.
Sputum supernatants were subjected to cytokine antibody microarray analysis.
Of the 120 cytokines investigated 96 was detectable above background level in
the majority of samples. A greater subset of factors was down regulated while a
smaller subset was up regulated in COPD. 14 cytokines exhibited a difference of

at least 50% in relative expression level. IL-6, IL-1α, GRO and GROα expression
was significantly different (p<0.05) in COPD patients vs. healthy controls. These
results suggest that a CODP specific cytokine pattern might exist.

P706
Polymorphism of glutation-S-transferases T1 and M1 in chronic obstructive
pulmonary disease
Svetlana Vakhrusheva, Vera Nevzorova, Tatyana Tilik, Evgeny Gilifanov,
Marina Issaeva, Elena Samoilenko. Department of Medical and Social
Development, Vladivostok State Medical University, Vladivostok, Primorsky
Region, Russian Federation

Chronic obstructive pulmonary disease (COPD) is the result of genetic factors and
environmental conditions influence on a human organism. Glutation-S-transferases
(GST) play significant role in cell resistance to oxidative stress, and in prevention
of DNA damage from products of tobacco smoke.
80 patients have been examined. They were divided into two groups: 1 group -
smoking persons without COPD; 2 group – smoking patients with I or II stages
of COPD (2 subgroups). The control group consisted of healthy non-smoking
persons.
In control group homozygous deletion of GSTT1 was found in 5% of patients.
GSTT1 null-genotype has been revealed in 14.3% in first group and in 17.6% of
cases in second group. Reliability of distinctions between groups was not received.
However in comparison of the control group with subgroups of COPD patients
statistically significant difference between frequency of GSTT1 null-genotype in
control group and in II stage COPD patients had been received (χ2 =10, p=0.02).
For smoking persons without COPD and patients with I stage of COPD OR
equaled 1, and for smoking persons and II stage COPD patients OR was 1.5 that
indicated on increased risk of illness with severe stage of COPD at presence of
GSTT1 null-genotype. Also OR, identical to smokers without COPD and patients
with COPD stage I, means equal risk of disease that was especially significant for
smokers without COPD.
Frequency of GSTM1 null-genotype in all groups was equal (46.6, 46.4, 47%
accordingly).
The results of our research demonstrate that null-genotype of GSTT1 could be rec-
ommended as a marker of chronic obstructive pulmonary disease fast progressing
in smokers.

P707
Gene regulation of apoptosis and telomere length in COPD and lung cancer
Dimitry Bazyka1, Iryna Ilyenko1, Lyudmila Shvajko2, Kostyantyn Bazyka2,
Oleg Belyaev1. 1Dept. of Clinical Immunology, Research Center for Radiation
Medicine, Kyiv, Ukraine; 2Dept. of Pulmonology, Research Center for Radiation
Medicine, Kyiv, Ukraine

The aim of this study was to investigate the role of gene regulaton of apoptosis
(TP53, TP53 I3, FASLG, BAX, CCND1) and telomere function (TRF1, TRF2) in
peripheral blood lymphocytes in COPD and lung cancer.
Methods: Groups included 16 COPD patients (FEV1 41-64), 5 lung cancer and
12 controls. Relative telomere length and apoptosis in peripheral blood cells were
analyzed by flow cytometry. Relative quantification (RQ) of gene expression was
investigated by the RT-PCR using 7900 HT System and TaqMan technology.
Results: In COPD a decreased RQ was shown for FASLG, TP53 and TP53 I3
genes with overexpression of BAX (p<0,001) and CCND1 genes and increased
presentation of BAX-protein and MAPK14 (p38) on CD16+56+ cells by flow
cytometry.
A significant decrease was demonstrated TERF1 and especially TERF2 expression
(Fig. 1). In lung cancer high Ki-67+ and HER2+ cell counts were combined with a
decrease of BIRC5 and FASLG expression and MADD, MAPK14 and CDKN1B
over-expression. The RTL was higher in lung cancer as comparing with COPD
and control but no correlation was seen with TERT or TERF2 gene expression.

Conclusion: In COPD the association is demonstrated between the cytotoxic cells
activation, MAPK and CCND1 genes and decreased apoptosis. Some independence
is shown between TERT and T-loop genes expression and the telomere length in
lung cancer and COPD, supposing the influence of different regulation pathways.
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P708
Peripheral insulin resistance accounts for impaired glucose tolerance and is
associated with systemic inflammation in COPD
John Archer, Emma Baker. Centre for Clincal Pharmacology, St George’s
University, University of London, London, United Kingdom

Introduction: Impaired glucose tolerance is common in COPD [Archer & Baker,
Resp Med: COPD Update 2009;5:67-74]. We assessed pancreatic function, hepatic
and peripheral insulin resistance and determined the relationship of these with
systemic inflammation.
Methods: Participants were 8 stable COPD patients (C) (4 male, 66±8yrs, FEV1
44±16%predicted, body mass index (BMI) 23±6kg/m2) and 8 healthy volunteers
(V) (8m, 24±5yrs, FEV1 89±12%, BMI 22±2kg/m2) without diabetes mellitus
and with fasting glucose <7mM. Participants underwent 120min oral glucose
tolerance testing (OGTT). Hepatic insulin resistance (HOMA2-IR) and pancreatic
beta-cell function (HOMA2-%B) were derived from fasting values and the Matsuda
Index (composite hepatic and muscle insulin sensitivity) from OGTT values.
Results: Fasting glucose (p=0.038), HbA1C (p=0.013) and C peptide (p=0.028)
were higher in COPD than in volunteers, but insulin was not different (p=0.234).
HOMA2-%B was: C 126 [81-182], V 91 [86-113], p=0.279, HOMA2-IR was:
C 1.3 [0.8-1.8], V 1.0 [0.7-1.2], p=0.161, Matsuda Index was: C 3 [3-5], V (8
[6-10], p=0.002. In COPD, but not volunteers, ln(CRP) was inversely correlated
with ln(Matsuda) (R=-0.760, p=0.047) but not with other homeostatic measures
after controlling for BMI.
Conclusion: Non-obese COPD patients without diabetes had increased composite,
but not hepatic, insulin resistance compared to volunteers, indicating skeletal mus-
cle insulin resistance. Possible mechanisms underlying the correlation between
peripheral insulin resistance and inflammation include inhibition of insulin recep-
tor signalling by inflammatory mediators or pro-inflammatory effects of elevated
glucose.

P709
MKK3 is expressed in cells from patients with allergic asthma
Tatjana Holand1, Yanira Riffo-Vasquez1, Domenico Spina1, Brian O’Connor1,
Francis Woisin1, Mike Barber2, Kevin Bacon3,4, Christian Rohlff5,6 ,
Clive Page1. 1Sackler Institute of Pulmonary Pharmacology, King’s College
London, London, United Kingdom; 2Cardiovascular Research Division, King’s
College London, London, United Kingdom; 3Bayer HealthCare AG, Bayer,
Wuppertal, Germany; 4Axikin Pharmaceuticals Inc., Axikin Pharmaceuticals Inc.,
San Diego, CA, United States; 5Oxford Glycoscience, Oxford Glycoscience,
Slough, Berkshire, United Kingdom; 6Oxford BioTherapeutics, Oxford
BioTherapeutics, Oxon, Abingdon, United Kingdom

MKK3 is a member of the p38 MAPK signalling pathway. Studies have shown that
MKK3 is an important factor in non allergic inflammatory and Th1 responses. Less
is known about the role of MKK3 in allergic inflammation and allergic diseases.
Proteomic analysis was performed on peripheral blood cells obtained from 22
healthy and 18 allergic asthmatic patients. Lysates from purified lymphocytes were
separated by SDS-PAGE and the protein inventories of each sample were identified
using mass spectrometry. A 3.65 fold increase in the expression of MKK3 was
observed in CD8+ T lymphocytes from asthmatic in relation to healthy volunteers,
(% vol protein abundance). Western blot (WB) analysis showed MKK3 expression
in human CD4+ lymphocytes, human endothelial cells (HUVECs) and human
epithelial cells (HBECs) but not in neutrophils or eosinophils. However, using
densitometric analysis we found no differences between healthy and asthmatic
subjects (n=10) in any of the cell types analysed. Real time PCR studies showed no
expression of MKK3 isoform C in any tissue or cell type. However, large quantities
of isoform B gene expression were found in neutrophils and lung tissue from pa-
tients with COPD (isoform A: 450 vs Isoform B: 1500 relative expression (ACT)).
MKK3 expression was also measured in lung samples from mice treated with
lipopolysacharide (LPS) or saline. Densitometric analysis of WB data showed that
LPS treated mice developed an increased total MKK3 protein expression compared
to saline-treated mice (sham: 49 vs LPS: 60 A.U. p≥0.05). No significant increase
in expression in these tissues was observed in mice allergic to ovalbumin. In conclu-
sion, MKK3 is differentially expressed under non-allergic and allergic conditions.

P710
Airway inflammation and airway pathophysiology in older asthmatics
Celeste Porsbjerg1, Peter Gibson1, Jeffrey Pretto1, Cheryl Salome2,
Nathan Brown2, Greg King2. 1Department of Respiratory and Sleep Medicine,
John Hunter Hospital, Newcastle, Australia; 2Woolcock Institute of Medical
Research, Woolcock Institute of Medical Research, Glebe, Australia

Background: Asthma morbidity increases with ageing, which may partially result
from alterations in airway pathophysiology. We aimed to describe determinants
of ventilatory function and airway responses in older asthmatics to further our
understanding of pathophysiological mechanisms.
Methods: Bronchoconstriction was induced with hypertonic saline (HTS) in
30 asthmatics aged over 54 years (75% female). The response dose ratio
(RDR,%change/mg saline) was used to quantify challenge response: RDR-
FEV1/FVC reflecting airway narrowing, and RDRFVC reflecting airway closure.
These measures were regressed against markers of airway inflammation (Induced
sputum (s-) neutrophils and eosinophils and exhaled NO).

Results: Average (SD) FEV1 was 78%pred (16), FVC 91% (12) with 13% (9)
fall in FEV1 during HTS challenge. Baseline ventilatory function was inversely
correlated with s-neutrophils (r=-0.61, -0.53 and -0.56 for FEV1%, FVC% and
FEV1/FVC respectively, all p<0.05), as well as sputum markers of neutrophils
(neutrophil elastase, IL-8 and MMP), but not s-eosinophils (p>0.05 for all).
In contrast, the challenge response was predicted by eNO (RDRFEV1/FVC: r=
0,42, p=0,05), indicating airway narrowing associated with airway inflammation.
Age predicted an increased RDRFVC (r=0,47 p=0.02), suggesting an increasing
tendency to airway closure with ageing.
Conclusions: In older asthmatics, the pattern of inflammation bears important
relationships to airway physiology. Neutrophilic inflammation is an important
determinant of baseline ventilatory function, whereas airway reactivity relates to
eosinophilic inflammation. Age is also determinant of airway closure, consistent
with an age-related reduction in parenchymal airway support.

P711
Investigation for candidate genes of glucocorticoid resistance by genome-wide
gene expression profiling in animal model of asthma
Zsolt István Komlosi1, Ildikó Ungvári2, Éva Hadadi2, Viktor Virág2,
Katalin Éder2, Gergely Tölgyesi2, András Falus2, György Losonczy1.
1Department of Pulmonology, Semmelweis University, Budapest, Hungary;
2Department of Genetics, Cell- and Immunobiology, Semmelweis University,
Budapest, Hungary

The prevalence of impaired glucocorticoid (GC) responsiveness or GC resistance
(GR) is 5-10% among asthma patients, even so 50% of asthma-related health care
costs are spent on these cases. We have developed a murine model of asthma
with GR (Clin.Exp.Allergy 2006;36:951). Ovalbumin (Ova) challenge, preceded
by intranasal lipopolysaccharide priming, resulted in more severe eosinophil in-
flammation in Ova sensitized BALB/c mice (LPS/OVA) than Ova provocation
alone (OVA). Moreover, the airway inflammation was resistant to dexamethasone
(Dex) treatment in LPS/OVA mice. To further investigate the mechanisms of GR
in this model, we have performed 20 whole mouse gene expression microarrays
(44K; Agilent, St.Clara, USA). Total lung tissue mRNA expression of GC sensitive
(OVA) and resistant (LPS/OVA) mice, as well as their Dex-treated counterparts
(OVA+Dex and LPS/OVA+Dex) were compared with the gene expression profile
of control (C) animals using two sample t test (n=4/group). The obtained gene
lists were further dissected by GeneSpring GX (Agilent), considering only the
significantly altered genes (p<0.01 vs. C) that show at least 2-fold up or down
regulation. From these genes 23 were identified to be GR-related, i.e. were found
in the common cluster of uniquely changed genes of LPS/OVA (but not OVA) and
LPS/OVA+Dex (but not OVA+Dex) mice. Members of known asthma-related (eg.
Serpine1) and GR pathways (eg. transforming growth factor β-2) were found to be
involved in our model supporting relevance of this model to human disease. We
have also nominated new candidate genes as potential therapeutic targets for GR
in asthma. Funded by Hungarian Respiratory Society.

P712
Protective effect of transcription factor PAX-5 (BSAP) on asthma severity
Lada Sorokina, Valery Mineev, Michael Nyoma, Vasily Ivanov, Vasily Trofimov.
Department of Hospital Therapy, Saint-Petersburg State Pavlov’s Medical
University, Saint-Petersburg, Russian Federation

The aim is to evaluate the association of B-cell specific transcription factor PAX-5
amount in patients with different bronchial asthma (BA) courses.
Materials and methods: Peripheral blood lymphocytes derived from 12 BA
patients and healthy were examined before and after 30-minutes IL-4 action.
To estimate the mRNA quantity of PAX-5, reverse transcription PCR followed
by electrophoresis on agarose gel was performed. PhosphoSTAT6 analyzed by
Western blot. Western blotting was performed through standard procedure using
antyphosphoSTAT6-antibody (Cell Signaling, USA).
Results: PAX-5 mRNA levels have trend to increase in patients with mild BA, in
comparison with those with moderate and severe BA (data not shown). We revealed
important positive correlations of PAX-5 with some characteristics of PFT probably
defining severity of BA (%FEV1/FVC after bronchodilator: R=0,755; p=0,031;
n=8; PEF%pred. before bronchodilator: R=0,623; p=0,041; n=11; MMEF50%
exp. after bronchodilator: R=0,69; p=0,02; n=11) and the level of phosphoSTAT6
that is crucial for Th2-activity (R=0,724; p=0,027; n=9; after IL-4 action: R=0,87;
p=0,025; n=6). PAX-5 mRNA levels correlate negatively with serum IgE at the end
of exacerbation (r=-1,0; p=0,042; n=4) and with IFN-γmRNA levels (r=-0,511;
p=0,004; n=10).
Conclusion: We revealed the association of PAX-5 and asthma severity. It prob-
ably may be explained by the fact of PAX-5 inhibiting B-cell differentiation to
IgE-secreting plasmacells that may lead to decreased serum IgE level. IFNγhaving
Th2-supressing activity may cause decreasing of PAX-5 amount through additional
inhibiting of B-cell activation.
The work was supported by Saint-Petersburg government grant 28-04/17 (Certif.
PSP080591).
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P713
GATA-3 or T-bet: Who is the crucial marker of allergic bronchial asthma
Lada Sorokina, Valery Mineev, Michael Nyoma, Vasily Ivanov, Vasily Trofimov.
Department of Hospital Therapy, Saint-Petersburg State Pavlov’s Medical
University, Saint-Petersburg, Russian Federation

The aim: to establish features of expression of GATA-3 and T-bet in bronchial
asthma (BA).
Material and methods: 20 healthy, 44 patients with allergic and 42 with non-
allergic BA were examined.
Transcription factors GATA-3 and T-bet expressed in peripheral lymphocytes were
analyzed by Western blot after cells were lysed. Preparation of lysates, and the
Western blotting were performed through standard procedure. Antibodies against
GATA-3 (Abcam, UK), T-bet (Santa Cruz Biotechnology) were used. Level of
protein analyzed according to β-actin using anti-actin antibody (Sigma Aldrich,
USA).
Results: Expression of GATA-3 was significantly increased and expression of T-bet
was significantly decreased in lymphocytes of patients with allergic BA compared
to healthy (p<0,04) and non-allergic BA groups (p<0,005). The level of GATA-3
in allergic BA negatively correlated with the degree of airflow obstruction (r =-0,4;
p =0,011; n=41) and positively correlated with intensity of steroid therapy (r =0,33;
p =0,033; n=42). The level of T-bet in non-allergic BA positively correlated with
the prevalence of asthmatic triad (r =0,4; p =0,01; n=42) and drug intolerance (r
=0,43; p =0,005; n=42).
Conclusion: GATA-3 and T-bet may play a key role in the pathophysiology of
BA. The expression of GATA-3 and T-bet may serve as markers of allergic BA to
provide necessary dose of steroids in patients with BA. This study suggests that
atopic BA underlie the high level of Th2-cytokines production in allergic disease.
The work was supported by St.-Petersburg government grant 28-04/17 (Certif.
PSP080591) and by St.-Petersburg State Medical University named after Pavlov
“Research grant of the year” for the best scientific work.

P714
Expression of CD38 and its participation in formation of endothelial
dysfunction in patients with bronchial asthma
Ludmila Kaptyuk, Irina Demko, Angelina Kraposhina, Natalya Ryazanova,
Olga Ischenko, Elena Sobko, Alla Salmina. Inner Diseases No. 2, Krasnoyarsk
State Medical University named after Prof. V.F. Vojno-Jasenetskiy of
Minzdravsocrazvitya of Russia, Krasnoyarsk, Russian Federation

In the article we studied the role of CD38/ADP-ribosilcyclase in formation of
endothelial dysfunction in patients with bronchial asthma.
In the research we have been included patients with mild (1st group) and severe
(2nd group) bronchial asthma. We found the increased expression of CD38 in
peripheral blood lymphocytes in patients of both groups (in the 1st group 4 out
of 300 cells, in the 2nd 6 out of 300 cells) in an exacerbation in comparison with
the control group (2 out of 300 cells). Increase of level of expression CD38 pro-
motes the realisation of the mechanism of interaction of the activated lymphocytes
with the cells of endothelium expressing of non-substrated ligand CD38 – CD
31/sPECAM-1.
We note increase of sPECAM-1 in plasma of peripheral blood in the 2nd group to
7,19 ng/ml [6,8; 7,7] in comparison with results of the patients of the 1st group:
6,78 ng/ml [6,09; 8,35] (p=0,022525). We found the positive interrelation between
the level of CD31 and the expression of CD38 (r=0,3; p <0,05), and also direct cor-
relation relationship between the level of CD31 and the concentration of C-reactive
protein in blood plasma (r=0,39, p <0,01). The result of such relationship is the
damage of cells of endothelium and formation of endothelial dysfunction which,
in its turn, determines the disturbance of mechanisms of endothelial regulation of
vascular wall elasticity and increase of its rigidity.

P715
The role of genetic polymorphism of NO-synthase in the implementation of
the “atopic march”
Konstantin Rukin. Health and Social Development, Siberian State Medical
University, Tomsk, Tomsk Region, Russian Federation

NO-synthase genes are candidate for development bronchial asthma (BA) and
atopic dermatitis (AD), because nitric oxide and its metabolites are involved in the
formation of oxidative stress and nitrolizing. We planned and conducted study of
the following polymorphisms: 276 C/T, -186 A/C gene nNOS; -954 G/C, (CCTTT)
n, (TAAA) n gene iNOS; 894 C/G and VNTR gene eNOS.
The aim of the study. Set polymorphisms NO-synthase gene associated with clini-
cal and functional manifestations of bronchial asthma and atopic dermatitis for the
formation of molecular predictors of implementation of the “atopic march”.
Materials and methods: Material study were DNA samples of patients with
asthma (n = 929), BA (n = 847), AD + BA (n = 460). As a control, the DNA of
healthy subjects (n = 720).
Results: Established genotypes increase the risk of formation of “atopic march”:
TT genotype polymorphism 276 C/T, AC polymorphism 186 A/C gene nNOS (RR
= 4,56, p = 0,003); 220/220 polymorphism (TAAA) n, GC and CC polymorphism
- 954G/C, x/x on the number of repeats (CCTTT) n gene iNOS (RR = 1,60, p =
0,002); aa polymorphism VNTR, CG polymorphism 894C/G gene of eNOS (RR
= 3,75, p = 0,001).

Found haplotypes of genes involved in the implementation of the “atopic
march”atopic march”: (nNOS, iNOS, eNOS): T276 (276C/T, nNOS) + C186
(-186A/C, nNOS) + X (CCTTT) n, NOS + G954 (- 954G/C, iNOS) +220 (TAAA)
n, iNOS, + G894 (894C/G, eNOS) + a (VNTR), eNOs.

P716
The influence of cigarette smoke on the polymorphism of matrix
metalloprotease (MMP2) in asthmatic patients
Manel Hadiji1, Nedia Mehiri1, Hela Hadded1, Kamel Hamzaoui2,
Ahmed Mesadi1, Jouda Cherif1 , Hafedh Zakhama1, Ines Saada1, Mouna
Ben Raies1, Farouk Jaouadi1, Bechir Louzir1, Jalloul Daghfous1, Majed Beji1.
1Pulmonary, LaRabta Hospital, Tunis, Tunisia; 2Biology, Medecin University,
Tunis, Tunisia

Introduction: Matrix metalloproteinases (MMPs) are a large family of proteolytic
enzymes that degrade the components of extracellular matrix. The MMP2 is
involved in the pathogenesis of both chronic lung disease: asthma and COPD.
However, its role is not clear.
The aim of this study: Determine whether cigarette smoke plays a role in induction
of polymorphism of MMP-2 in tunisian patients.
Patients and methods: A total of 150 asthmatic patients (36 smokers and 114
non-smokers) were included prospectively. MMP-2 (C-735T) genotypes of both
groups were determined by the restriction fragment length polymorphism method.
Results: The mean age of asthmatic patients was 48 years. The sex ratioM/W was
0,44. The frequency of patients with severe asthma is 28,6%, moderate asthma is
42,6% and mild asthma is 20,6%. There was no difference in polymorphism of
MMP-2 (C-735T) between smokers and non-smokers asthmatic patients.
Conclusion: The present study demonstrates that exposure to cigarette smoke has
no influence on the polymorphism in the promoter region of MMP2. However,
these results may be confirmed by further prospective studies.

P717
Genetic typing of bronchial asthma afflicted people according to
polymorphous genes for the purpose of disease progress risk factors detection
Natalia Dudareva. Allergology and Profpathology, 10 Minsk Municipal Clinical
Hospital, Minsk, Belarus

The article presents the data concerning frequency allocation.of gaplotypes
and alleles of genes belonging to family glutathione-S-transferase (GSTM and
GSTT), genes of cytokines (IL-6 and TNF-A), cytotoxic receptor of T-lymphocyte
gene (CTLA-4) and gene of vitamin D receptor in case of afflicted people with
uncontrolled bronchial asthma clinical course. The data are compared to the
frequency allocation of gaplotypes and alleles of the foregoing genes in the
citizens’ population in different areas of Belarus. The received data concerning the
frequency allocation of gaplotypes and alleles of genes CTLA-4, TNF-A, GSTM
and GSTT didn’t authentically differ from the frequency of Belarusian population.
No authentic frequency allocation differences were detected. However there were
authentically proved differences in frequency allocation of gaplotypes and alleles
of genes between four polymorphous locuses of VDR-gene in case of bronchial
asthma afflicted people from the one detected in the population. The VDR gene’s
frequency of homozygotes FF at FokI locus (36,0%) is higher than the population’s
one (29,1%). The VRD gaplotype TtAaBbFF appeared to be the bronchial asthma
afflicted people’s most spread one (17,4%) (in Belarusians’ population selection
the most spread gaplotype is TtAaBbFf). The received data indicate the connection
of VDR- polymorphism with uncontrolled bronchial asthma and the utility of
conducting the further research concerning the influence of vitamin D on treatment.

P718
The role of the epithelial barrier in allergic airway inflammation
Mikhail Guschin1, Tatyana Barkhina1, Sergey Polner2, Valentina Golovanova1.
1Cell Communication, Institute of Human Morphlogy, Moscow, Russian
Federation; 2Bronchial Asthma, Institute of Immunology, Moscow, Russian
Federation

Aim: Identify the correlation of clinical and morphological data damage the
mucous membranes of the nose and bronchi in patients with asthma.
Materials and methods: We studied scrapings of the mucous membrane of the
nasal cavity, lavage and bronhobioptaty patients with allergic rhinitis (AR) and
brochial asthma (BA). A comparative analysis between a group of teenagers and
adults. Scanning (SEM) and transmission electron microscopy (TEM), semi-thin
sections.
Results: We have shown that the surface of the epithelial cells of the upper and
lower respiratory tract in AR and BA tend to have the same changes that, along with
clinical data on hyperreactivity of these departments, as determined by provocative
tests, and indicates a common mechanism of damage to the epithelium. By SEM we
found the greatest damage to the exposed cilliated cells (CC) and by TEM detected
and intracellular destructive processes. Significant changes in goblet cells (GC) is
to enhance the secretory function. This reaction is more pronounced in the nasal
mucosa. Clinical effect of allergen specific immunotherapy (ASIT) in adolescents
was morphologically confirmed. After carrying out ASIT with middle-heavy and
heavy forms BA at TEM and SEM are shown endocellular regeneration processes
in CC and GC.

116s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



SUNDAY, SEPTEMBER 25TH 2011

Conclusion: The intensity of changes is directly related to the severity of the
disease, its early onset, dynamics and duration of disease. This whole complex of
changes suggests major modifications in the morphology of the airway in allergic
response to aggression. Timely basic therapy and ASIT contribute to a better
clinical effect, helps to prevent potential complications, and also helps to restore a
damaged nose and bronchial mucosa.

P719
Concomitant exposure to nicotine and endotoxin in vitro induces murine
airway hyperreactivity possibly via nicotine-induced upregulation of toll-like
receptors
Yuan Xu, Yaping Zhang, Lars-Olaf Cardell. Division of Ear, Nose and Throat
Diseases, Department for CLINTEC, Karolinska Institutet, Karolinska University
Hospital, Huddinge, Stockholm, Sweden

Introduction: Nicotine and endotoxin are important components of cigarette
smoke, known to cause asthma and trigger exacerbations. The present study
examined whether concomitant exposure to nicotine and endotoxin in vitro can
cause airway hyperreactivity (AHR) in murine tracheal segments, and explored
the involvement of Toll-like receptors (TLR) and MAPK signalling pathways in
this process.
Methods: Isolated murine tracheal segments were exposed to nicotine (10 μM)
and/or endotoxin (10 μg/ml) in organ culture for 4 days. Contractile responses to
carbachol were recorded by myograph. In parallel, mRNA and protein expressions
of the cell surface TLRs and several inflammatory mediators were semi-quantified
by real-time PCR and confocal microscopy-based immunohistochemistry after
exposure to only nicotine with/without specific inhibitors for MAPK pathways
JNK, ERK1/2 or p38.
Results: Nicotine or endotoxin alone failed to affect contractile responses to carba-
chol, whereas AHR appeared after concomitant exposure. Incubation with nicotine
increased expression of TLR2, 4 and 6, decreased TLR5, while TLR1 and 11
expressions remained unchanged. In parallel, MCP-1 and COX-2 expressions also
increased. Inhibition of JNK, but not ERK1/2 or p38, attenuated nicotine’s effects.
Conclusion: Long-term nicotine exposure induces local inflammation and der-
rangement of the airway cell surface TLR expression pattern via the MAPK
JNK signaling dependent pathways. It is therefore tempting to suggest that the
nicotine-induced up-regulation of TLR is responsible for the AHR observed after
concomitant incubation with nicotine and endotoxin.

P720
Increased cough responsiveness in guinea pigs with respiratory syncytial
virus infection and its neurogenic mechanism
XinMin Ye, Chunli Liu, Nanshan Zhong, Jing Zhao, Ruchong Chen. Respiratory,
Nanjing Children’s Hospital Affiliated to Nanjing Medical University, Nanjing,
China Respiratory, Guangzhou Institute of Respiratory Disease, The First
Affiliated Hospital of Guangzhou Medical College, Guangzhou, China
Respiratory, Guangzhou Institute of Respiratory Disease, The First Affiliated
Hospital of Guangzhou Medical College, Guangzhou, China Respiratory,
Guangzhou Institute of Respiratory Disease, The First Affiliated Hospital of
Guangzhou Medical College, Guangzhou, China Respiratory, Guangzhou
Institute of Respiratory Disease, The First Affiliated Hospital of Guangzhou
Medical College, Guangzhou, China

Objective: To investigate the role of neurogenic inflammation in increasing cough
responsiveness in respiratory syncytial virus (RSV) -infected guinea pigs
Methods: Fifty guinea pigs were randomly divided into a control group and
four RSV-inoculated groups: post-infection day (PID) 6, 12, 28 and 42. cough
responsiveness, airway inflammation, RSV antigen and nucleic acid, substance
P (SP) protein content and expression, and neurokinin receptor 1 (NK1) mRNA
expression were evaluated and the correlation between cough responsiveness and
SP and NK1 mRNA levels determined.
Results: Cough responsiveness of infected groups was significantly higher than
control and reached a peak at PID 12. Inflammatory cells and lymphocytes in-
creased in bronchoalveolar lavage fluid, and lung tissue pathology showed airway
inflammation without pneumonia. RSV RNA content was highest at PID 6 and
then gradually decreased. SP peaked at PID 28 and remained high at PID 42,
SP protein staining could be seen in lung tissue. NK1 mRNA levels were also
significantly increased at PID 12, 28 and 42. cough responsiveness was positively
correlated with and SP and NK1 mRNA levels.
Conclusion: The increase in cough responsiveness was consistent with the clinical
features of cough caused by RSV. The accompanying increase in SP and its receptor
with the positive correlation between these parameters and cough responsiveness
suggests that neurogenic inflammation may play a decisive role in the increase in
cough responsiveness and cough induced by RSV.

P721
Immunomodulation capacity of alpha-1 antitrypsin in regulation of CD14
molecules expression and secretion in human monocytes in vitro
Danielius Serapinas, Raimundas Sakalauskas. Department of Pulmonology and
Immunology, Lithuanian University of Health Sciences, Kaunas, Lithuania

Introduction: The recognition of bacterial lipopolysaccharide (LPS) is principally

mediated by CD14 molecules. Recent findings suggest that AAT can also exhibit
biological activity independent of inhibition of serine proteases.
Aims: To investigate influence of AAT on monocytes activity in vitro through
regulation of CD14 secretion and expression.
Methods: Human monocytes CD14 expression was analysed by flow cytometry
and RNR expression, soluble CD14 levels were analysed using ELISA kit.
Results: Short-term (up to 2h) monocyte exposure to AAT induces expression of
CD14 and secretion of soluble CD14.

It helps monocytes in neutralization of LPS. Longer term (18h) monocytes incuba-
tion with AAT decreases expression of CD14 and enhances soluble CD14 secretion,
thus monocytes are protected from hyperstimulation of bacterial endotoxyn.

Conclusions: These findings provide evidence that AAT is an important regulator
of CD14 expression and release in monocytes and suggest that AAT may be
involved in prevention of over-activation of monocytes/macrophages in vivo, that
is important in development of chronic lung diseases.

89. COPD: human studies

P722
Various phenotypes of COPD are closely related to regulatory T cells
Elena Kremer1, Natalya Kirillova2, Ivan Deev3, Georgij Chernogoruk2,
Ludmila Ogorodova3. 1Central Research Laboratory, Siberian State Medical
University, Tomsk, Russian Federation; 2Department of Hospital Therapy with a
Course of Physical Rehabilitation and Sports Medicine, 3Department of
Pediatrics Faculty with a Course of Childhood Illnesses Medical Faculty,
Siberian State Medical University, Tomsk, Russian Federation

Background: Regulatory T-cells (T-reg) play an important role in physiology and
pathology of immune system and take essential place in pathogenesis of various
autoimmune, tumoral and allergies diseases. However, T-reg subpopulations in
separate phenotypes of COPD remain insufficiently studied.
Aim and objectives: To investigate different subpopulations of T-reg in patients
with various phenotypes of COPD.
Methods: Levels of natural CD4+CD25high and inducible CD4+FoxP3+ T-reg
were analyzed in 60 subjects with COPD (including 13 subjects diagnosed with
emphysematous phenotype, 28 patients with bronhitich phenotype,19 subjects with
mixed phenotype of COPD) and 17 healthy subjects (HS) using the flow cytometry
analysis.
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Results: CD4+CD25high in COPD were significantly increased compared to
HS (2,82±0,24%, p = 0,005; 1,56±0,24%, p = 0,005, respectively). Increased
level of CD4+CD25high was shown for persons with emphysematous pheno-
type (3,45±0,40%, p = 0,021) compared to persons diagnosed with bronhitich
(2,83±0,22%, p = 0,021) and mixed (2,38±0,22%, p = 0,014) phenotypes of
COPD. As for CD4+FoxP3+ T-reg no difference between different phenotypes of
COPD and HS was observed.
Conclusions: Different subpopulations of T-reg may determine various pheno-
types of COPD and this study indicates that increased level of CD4+CD25high is
associated with emphysematous phenotype of COPD to support this hypothesis.

P723
IL-33 has a nuclear distribution and is not increased in peripheral lung of
COPD patients
Gaetano Caramori1, Paolo Casolari1, Anna Padovani1, Elvira Garofano1,
Marco Contoli1 , Kian Fan Chung2, Ian M. Adcock2, Alberto Papi1. 1Centro di
Ricerca su Asma e BPCO, University of Ferrara, Ferrara, Italy; 2Airways
Disease Section, NHLI, Imperial College London, London, United Kingdom

Interleukin-33 (IL-33), a member of the IL-1 cytokine family, is crucial for in-
duction of Th2-type immune responses but is also involved in the induction of
non-Th2-type inflammation as a pro-inflammatory cytokine, similar to IL-1 and
IL-18. The aim of our study was to investigate by immunohistochemistry (IHC),
RT-qPCR, ELISA and Western blotting (WB) the expression and the amount of
IL-33 in peripheral lung, and bronchoalveolar lavage (BAL) from 15 age- and
smoking history-matched smokers with normal lung function and 15 smokers with
mild to moderate stable COPD not treated with ICS and/or theophylline. The IHC
staining was mainly confined to the nuclei of endothelial cells and small airway
epithelial cells. The number of IL-33 positive cells and the level of mRNA expres-
sion was not significantly different in patients with COPD compared to controls.
IL-33 was under detection limits using ELISA (BAL) and WB (peripheral lung).
These data suggest that an IL-33-mediated immune response, may not be critical
in COPD and its nuclear role is uncertain.

P724
Decrease of soluble adhesion molecules levels and bacterial mixt-infection in
patients with COPD
Ekaterina Makarova1, Natalia Lubavina1, Nikolay Menkov1, Galina Varvarina1,
Elena Beljaeva2, Victor Novikov3. 1Propedeutics of Internal Medicine, Medical
State Academy, Nizhny Novgorod, Russian Federation; 2Microbiology, Blokhina
Research Institute of Epidemiology and Microbiology, Nizhny Novgorod, Russian
Federation; 3Cell and Molecular Biology, Lobachevsky State University, Nizhny
Novgorod, Russian Federation

The soluble forms of intracellular adhesion molecules (sICAM) such as membrane
forms are involved in modulating the cell interaction. In order to investigate adhe-
sion disturbances the serum levels of sICAM-1 (sCD54) and sICAM-3 (sCD50)
were analyzed in 48 patients with exacerbation of COPD and 86 healthy donors
using ELISA- method. Quantitative culture of sputum or bronchoalveoalar lavage
fluid were performed.
The median levels of sCD50 and sCD54 were significantly lower in COPD pa-
tients than in donors. The sCD50 and sCD54 values below the normal range were
registrated in 60% of the patients. The decrease of sICAM levels was associated
with longer smoking history compared with patients having normal/elevated val-
ues, purulent sputum and leucocytosis. The patients with low sICAM values had
significantly more exacerbations pro year than other patients (2,3±0,7 vs 1,3±0,5).
Respiratory mixt-infection was observed more often in patients with decreased
sICAM levels. The associations of 5-6 kinds of pathogenes were isolated in 20%
of patients with reduced sCD50 and sCD54 levels and in none of patients having
normal/elevated sICAM values. It led to longer course of antibacterial therapy
and increase of hospitalization days in patients with low sICAM concentration
compared with other patients.
Thus, the reduced serum levels of sCD50 and sCD54 were found in 2/3 of patients
with exacerbation of COPD, correlating with longer smocking history, purulent
bronchitis, bacterial mixt-infections, and prolonged therapy duration. The low
serum levels of the soluble adhesion molecules reflecting the impaired expression
of the membrane forms can be considered as unfavorable factor.

P725
Value of serum and induced sputum surfactant protein-D in chronic
obstructive pulmonary disease
Berna Akinci Ozyurek1, Serife Savas Bozbas1, Sevinc Sarinc Ulasli1,
Nilufer Bayraktar2, Sule Akcay1. 1Pulmonary Medicine, Baskent University,
Faculty of Medicine, Ankara, Turkey; 2Biochemistry, Baskent University, Faculty
of Medicine, Ankara, Turkey

Aim: In the present study, we aimed to investigate the correlation between SP-D
in serum and induced sputum and severity of COPD.
Methods: 20 healthy subjects older than 40 years of age with at least 10 pack- year
smoking history (group 1), 20 stage I-II COPD patients (group 2) and 20 stage
III-IV COPD patients (group 3) were enrolled to the study. All subjects performed
pulmonary function tests and C-reactive protein (CRP) and blood SP-D levels

measured. Induced sputum samples were obtained to determine induced sputum
SP-D level. COPD patients were followed up for exacerbation for 6 months.
Results: Serum SP-D levels of group 3 were highest and and induced sputum SP-D
levels of group 2 were lowest among three groups. However, there were no statisti-
cally significant differences among three groups (p>0.05). SP-D levels of induced
sputum decreased in patients with high number of cigarette pack-year, whereas
serum SP-D levels increased in these patients (p<0.05). Induced sputum SP-D
levels of COPD patients receiving inhaler corticosteroid treatment were higher
than patients who were not receiving inhaler corticosteroid treatment (p<0.05).
An inverse correlation between serum SP-D levels and FEV1 (L,%) was found
and there was a positive significant correlation between the serum SP-D levels and
exacerbation frequency in 6-month follow up period in our study (p<0.05).
Conclusion: Our study demonstrates adverse effects of smoking on local SP-D
levels. Low levels of local SP-D in the group of current smokers, who were
not receiving inhaler corticosteroid treatment indicate the importance of airway
inflammation in COPD pathogenesis.

P726
Proinflammatory cytokines in induced sputum and COPD phenotype
Joanna Domagala-Kulawik1, Julita Stepien1, Grazyna Hoser2,
Ryszarda Chazan1. 1Pneumonology, Medical University, Warsaw, Poland;
2Clinical Cytology, Center of Postraduate Education, Warsaw, Poland

Chronic obstructive lung disease (COPD) does not have a uniform clinical and
morphological nature. Airflow limitation is caused by inflammation and parenchy-
mal destruction, there are patients with predominance of emphysema and those
with predominance of chronic bronchitis. The aim of the study was to characterize
the inflammatory process in two distinct forms of COPD.
35 COPD patients were investigated. They were divided into two groups: emphy-
sema (E, n=25) and chronic bronchitis pts (CB, n=10); the presence of emphysema
in HRCT and hyperinflation in pletysmography were the distinguishing criteria.
The concentration of cytokines (IL-8, IL-1β, IL-6, IL-10, TNFα and IL-12) in
induced sputum (IS) was measured using flow cytometry with Cytometric Bead
Array method.
The median concentration of proinflammatory cytokines (IL-8, IL-6, IL1β and
TNFα) did not differ between two groups. The concentration of IL-10 and IL-12
was slightly, but not significantly, higher in the E when compared with CB group
(median: 57 vs 41 pg/mL, 1553 vs 1122 pg/mL, respectively). There was a signif-
icant correlation between the concentrations of IL-8, IL-6, IL1β and TNFα in the
CB group.
When we analysed the relation of cytokine concentration with the clinical pa-
rameters, we observed a difference between the E and CB group. There was a
significant correlation of IL-10, TNFα and IL-12 concentration with the degree
of emphysema (RV, TLC, Raw) and FEV1 only in the E group. A significant
correlation of IL-6 concentration with pack/years, TLC and with the inflammatory
cell total count was observed only in the CB group.
The differences in cytokine profile and correlations indicate a possible different
character of inflammation in two COPD phenotypes.

P727
Relationship between % neutrophils in induced sputum and IL-6 and TNF-α
in COPD
Elena Payá Peñalver, Carmen Soto Fernández, Rubén Andújar Espinosa,
Consuelo Alcalde Rumayor, Julia Guardiola Martínez, Juan Orlando López
Ojeda, Carlos Federico Álvarez Miranda, Francisco José Ruiz López, Manuel
Lorenzo Cruz. Pulmonology, Hospital Universitario Virgen de la Arrixaca, El
Palmar, Murcia, Spain

Introduction: The percentage of sputum neutrophils are increased in patients by
Chronic Obstructive Pulmonary Disease (COPD), and is a biomarker of airway in-
flammation. The aim of this study is the relationship between sputum% neutrophils
and levels of IL-6 and TNFα in induced sputum in COPD with moderate-severe
airflow obstruction.
Method: Sputum samples were obtained using 3% saline, according to inter-
national guidelines., from a total of 60 subjects 40 COPD patients (criteria for
diagnostic and classification of disease severity based on the Global Initiative for
Chronic Obstructive lung disease (GOLD) and 20 healthy men (control group) who
had no story of lung disease and normal spirometry. All the patients were smokers
of >20 pack/year, and were free from acute exacerbations in three months prior
to the study. In each subject BMI (kg/m2), dyspnoea according to the modified
Medical Research Council scale (MRC), oxygen saturation (SatO2), spirometry
before and after 400μg inhaled salbutamol, lung volumes and carbon monoxide
transfer factor coefficient (KCO) measurements were measured. TNF-α and IL6
were meassured by RIA.
Results: The sputum neutrophil% was statistic significative higher in COPD
patients than group control p<0,05. We find a negative correlation between the per-
centage of the non-scamous cell count and% neutrophil whit the FEV1% and the%
FEV1/FVC p< 0,05, but not with the grade of dyspnea (MRC), KCO, and SatO2.
There was a weak association between sputum neutrophils and Il-6 r= 0,385,
p<0,003, and TNF r= 0,468 p= 0,001
Conclusion: Neutrophils in sputum in COPD patients are associated with the
airflow limitation and whit the levels of IL-6 and TNF-α.
Proyect FFIS/EMER09/18
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P728
Expression of the phosphorylated myristoylated alanine-rich C kinase
substrate (MARCKS) in COPD bronchial glands
Gaetano Caramori1, Paolo Casolari1, Elvira Garofano1, Marco Contoli1,
Giulia Gnesini1, Anna Padovani1, Kian Fan Chung2, Peter J. Barnes2, Ian
M. Adcock2, Alberto Papi1. 1Sezione di Malattie dell’Apparato Respiratorio,
University of Ferrara, Ferrara, Italy; 2Airways Disease Section, NHLI, Imperial
College London, London, United Kingdom

Myristoylated alanine-rich C kinase substrate (MARCKS) is a central regulatory
molecule involved in mucin granule release by normal human bronchial epithe-
lial cells in vitro. Upon stimulation, activated PKC phosphorylates MARCKS
(p-MARCKs), causing translocation of p-MARCKS from the plasma membrane
to the cytoplasm, where it is then dephosphorylated, thus interacting with mucin
granule membranes and mediating their subsequent exocytosis. The aim of our
study was to investigate by immunohistochemistry (IHC) the expression of pro-
tein p-MARCKS in the bronchial rings, obtained during lung resection surgery,
of smokers (current and ex) with or without COPD compared with non-smoker
subjects. We examined formalin-fixed paraffin-embedded bronchial rings by IHC
for identification of total p-MARCKS+ cells. The number of p-MARCKS+ve
cells was determined among the mucous cells in the bronchial submucosal glands.
Samples from 10 age-matched non-smokers subjects, 29 smokers with normal lung
function and 29 smokers with COPD were obtained. We were unable to detect any
significant differences in p-MARCKS in the bronchial mucous glands between
the 3 groups of subjects. This data suggests that the p-MARCKS pathway is not
critical for mucin secretion in the bronchial glands of COPD patients.

P729
The effects of morphological remodeling of the bronchi on the neocollagenesis
processes in patients with COPD stage 2 during exacerbation
Mykola Ostrovskyy, Oleksandr Varunkiv, Mariana Kulynych-Miskiv,
Iryna Savelikhina. Internal Medicine#3, Ivano-Frankivsk National Medical
University, Ivano-Frankivsk, Ukraine

Background: Chronic obstructive pulmonary disease (COPD) is the third most
common cause of death (8%) in the 25 member states of the European Union.
Purpose of the study: To study the effects of morphological remodeling of the
bronchi on the neocollagenesis processes in patients with COPD stage 2 during
exacerbation.
Materials and methods: To study the morphological processes of bronchial re-
modelling there was conducted an electron microscopy of bronchial mucosa bioptic
materials that had been conducted at the bifurcation of the proximal bronchi during
fiber-optic bronchoscopy in 9 patients with COPD stage 2 at the moment of hos-
pitalization. The content of type IV collagen was investigated in bronchoalveolar
fluid of 43 patients with stage 2 COPD before and after 1, 3 and 6 months of
treatment with tiotropium bromide using ELISA.
Results of the study: The results of our research showed that in patients with
COPD on early stages (2nd stage) there were damage of bronchial mucosa with
a significant growth of connective tissue in lamina propria and was accompanied
by increased content of collagen type IV in bronchoalveolar fluid in 6.19 times
compared with healthy. This is an evidence of increased activity of fibroblasts as a
result of microcirculation disturbances, activation of lipid peroxidation and effects
of hypoxia.
Conclusions: Due to the morphological remodeling there is great activity of neo-
collagenesis during exacerbation of COPD, evidenced by significantly increased
production type IV of collagen in bronchoalveolar fluid.

P730
Differences in biomarkers of systemic inflammation in two phenotypes of
COPD patients
Carmen Soto Fernández, Elena Payá Peñalver, Rubén Andújar Espinosa,
Consuelo Alcalde Rumayor, Juan Orlando López Ojeda, Carlos Federico Álvarez
Miranda, Julia Guardiola Martínez, Francisco José Ruiz López, Juan
Latour Pérez, Isabel Parra Parra, Manuel Lorenzo Cruz. Pulmonology, Hospital
Universitario Virgen de la Arrixaca, Murcia, Spain

Introduction: Classification of chronic obstructive pulmonary diseasse (COPD) is
usually based on the severity of airflow limitation, whit no reflect the heterogeneity
of this disease. The aim of this study was to establish differences in biomarkers of
systemic inflammation in two phenotypes of COPD patients, through determination
protein-C reactive (PCR), fibrinogen, IL-6 and TNF-α in plasma, in stable COPD.
Method: A total of 60 subjects, 40 stable COPD (diagnostic and severity based on
the Global Initiative for Chronic Obstructive Lung Disease) and 20 controls.We es-
tablished two groups of patients based in the carbon monoxide gas transfer/alveolar
volume (KCO) and visual detection of emphysema in computed tomography (CT).
A: Phenotype emphysema (n=19), KC0<70% an CT compatible; B: phenotype
chronic bronchitis (n=21), KC0<70% and CT without emphysema. Plasmatic
determination of fibrinogen, PCR,% neutrophils,IL-6, and TNF (RIA).
Results: The values of fibrinógeno/PCR did not show significant differences be-
tween both phenotypes of COPD (B 432,200±0,470 mg/dl / 0,542±0,14 mg/l),
(A 452,368±70,503 mg/dl / 0,842±0,935 mg/l), but compared with controls (C
346,000±48,098 mg/dl / 0,206±0,175 mg/l) we have found significant differ-
ences (p<0,05). IL-6/TNF-α in pg/ml (B 29,985±4,123 / 39,814±17,354) (A

30,694±3,612 / 33,784±13,871) were significant higher in the COPD than con-
trols (21,277±6,004 / 18,900±6,617) p<0,05, but non differences were show
between the two phenotypes. Leukocytes, %neutrophils, PCR and fibrinogen in
blood showed a negative correlation with the %FEV1 (p<0,05).
Conclusion: No differences in the two phenotypes of COPD stable was show in
the biomarkers of inflammation studied.

P731
LSC 2011 Abstract: The relationship of CD4+/CD8+ ratios and toll like
receptor-2 expression with COPD and smoking
Gurol Sahin Ulutas, Aylin Ozgen Alpaydin, Fatma Taneli, Cemile Cetinkaya,
Cevval Ulman, Gonul Dinc, Aysin Sakar Coskun. Department of Biochemistry,
Department of Pulmonary Diseases, Department of Public Health, Celal Bayar
University Medical Faculty, Manisa, TR

Aim: Native immune system activates acquired immunity by Toll Like Receptors
(TLR). There may be some alterations in T cell profile and TLR expression in
peripheral blood monocytes of COPD patients. We aimed to evaluate the utilization
of the ratio of CD4+, CD8+ T cells and TLR-2 expression as a marker of lung
pathology as well as their relationship between pulmonary function tests in COPD
patients and smokers.
Method: Forty stable COPD patients admitted to our university’s outpatient clinic
and 40 volunteers were included in the study. The study population was evaluated
in 4 groups according to their smoking status. CD4+, CD8+ T cells and monocyte
TLR-2 expression was measured by flow cytometry in patients and control groups.
Spirometry was performed in the whole study population except for nonsmoker
control group.
Results: TLR-2 expressions investigated in CD14+ cells were found%56±25 in
Group 1 (nonsmoker COPD),%65±23 in Group 2 (smoker COPD),%64±24 in
Group 3 (healthy smoker) and%52±25 in Group 4 (healthy nonsmoker), any differ-
ence was not observed between the groups. CD4+, CD8+ T cells and CD4+/CD8+
ratios were not found to be different between the groups. CD4+ T cells and
FEV1, FEV1/FVC had a positive correlation (r=0,311, p=0,01; r=0,293, p=0,023,
respectively). CD4+/CD8+ ratios and FEV1/FVC also showed positive correla-
tion (r=0,295, p=0,022). Smoking amount and CD4+/CD8+ ratios had a negative
correlation (r= -0,274, p=0,034).
Conclusion: The results of our study demonstrated that CD4+/CD8+ ratio may be
used as a biomarker to evaluate the pathogenesis of COPD, however TLR-2 is not
convenient for this purpose.

P732
Peripheral neutrophil stiffness in severe COPD exacerbations
Ebymar Arismendi Núñez1, Tomas Luque2, Yolanda Torralba García1,
Alvar Agustí1, Daniel Navajas2, Roberto Rodríguez-Roisin1. 1Pneumology/
Laboratory of Pulmonary Function, Hospital Clínic of Barcelona, 2Medical
Physics, Faculty of Medicine of University of Barcelona, Barcelona, Spain

Rationale: Exacerbations of COPD (EXCOPD) are characterized by activated
pulmonary neutrophils (NEUT) with potentially increased cellular stiffness.
Objective: The aim of this study was to assess NEUT stiffness in patients with
COPD during and after exacerbations.
Methods: 12 COPD patients (age, 70±9 yrs; 83% male; all smokers, 71±36
pack-yrs) hospitalized for EXCOPD were included. Stiffness of peripheral NEUT
was assessed using the atomic force microscopy technique within the first 72 h of
admission and 12 weeks after discharge (Study Group [SG]). If patients suffered a
new episode within this period of follow-up, measurements were repeated at this
time in point (mean, 7±4 weeks) (Re-exacerbation Group [RG]). The COPD As-
sessment Test (CAT), the ADO Index and dyspnoea (MMRC) were also assessed.
Results: There were no differences on admission between the two subsets of
patients. Increased NEUT stiffness in SG patients (n, 6) decreased from admission
(890±293 Pa) to discharge (616±226 Pa) (p<0.05) compared to that measured
in the RG subset (n, 6) (from 999±424 to 842±343 Pa). The ADO Index was
associated with NEUT stiffness on admission in the two subsets of patients (r=0.60,
p<0.05).
Conclusions: Changes in peripheral NEUT stiffness during COPD exacerba-
tions and convalescence indicate that the activation of NEUT underlies enhanced
pulmonary inflammation.
Supported by SEPAR-2010 and CIBERES

P733
Increase of extracellular IL-17A and anti-microbial peptides in the
peripheral airways of smokers
Pernilla Glader1, Barbro Dahlén2, Bo Billing2, Lena Palmberg3,
Ann-Sofie Lantz2, Kjell Larsson3, Anders Lindén1. 1Lung Immunology Group,
Department of Internal Medicine/Respiratory Medicine & Allergology, Institute
of Medicine, Sahlgrenska Academy, University of Gothenburg, Gothenburg,
Sweden; 2Division of Respiratory Medicine & Allergy at the Department of
Medicine, Karolinska University Hospital, Stockholm, Sweden; 3Unit of Lung and
Allergy Research, National Institute of Environmental Medicine, Karolinska
Institutet, Stockholm, Sweden

Among several known cytokine-signalling pathways influencing innate effector
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cells, T helper (Th) 17 cytokines have emerged as particularly interesting for the
understanding of chronic inflammatory conditions. Cigarette smokers suffer from
frequent infections, are often colonised with bacteria in their lower airways and
display signs of chronic inflammation including increased tissue expression of the
Th17 cytokine IL-17A. We evaluated whether long-term current cigarette smokers
display increased extracellular concentrations of Th17 cytokines and how this
relates to anti-microbial peptides in the peripheral airways.
Concentrations of IL-17A, -17F and -22 plus the downstream effector molecules
human beta-defensin 2 (HBD2) and LL-37 (cathelicidin) were measured in bron-
choalveolar lavage (BAL) fluid from non-smokers and from smokers with and
without COPD (n=17-20/group). All study subjects were free from airway infec-
tions during the last 4 weeks prior to the study.
The extracellular IL-17A concentrations (median [range]) were higher in smokers
without COPD (1.2 [0.3-3.5], pg/ml) than in non-smokers (0.4 [0.1-4.4, pg/ml];
p<0.05). Smokers with COPD displayed intermediate concentrations of IL-17A
(0.7 [0.1-7.1], pg/ml) Compared to non-smokers (22 [4-384], pg/ml), HBD2
was higher in smokers without COPD (70 [6-500], pg/ml; p<0.05), but not in
smokers with COPD (24 [4-364], pg/ml). Interleukin-17F, IL-22 and LL37 were
undetectable in most of the samples.
In conclusion, long-term cigarette smokers without COPD display increased
extracellular concentrations of IL-17A, and this may be linked to increased con-
centrations of the anti-microbial peptide HBD2.

P734
Comparison of airway cellular and mediator profiles between tobacco
smoke-induced COPD and biomass fuel exposure-induced COPD in an
Indian population
Bill Brashier1, Nitin Vanjare1, Jyoti Londhe1, Sapna Madas1, Sanjay Juvekar2,
Sundeep Salvi1, Peter Barnes3. 1Respiratory and Clinical Research, Chest
Research Foundation, Pune, Maharashtra, India; 2Vadu Rural Health Center,
King Edward Memorial (KEM) Hospital, Pune, Maharashtra, India; 3Airway
Disease Section, National Heart & Lung Institute (NHLI), Imperial College,
London, United Kingdom

Exposure to biomass fuel smoke is as an important risk factor for COPD (BS-
COPD), but it is not known whether this phenotype is different from tobacco-smoke
induced TS-COPD with reference to airway cellular and mediator profiles.
Aim: To compare cellular and mediator inflammatory profiles in induced sputum
between BS-COPD, TS-COPD and healthy controls.
Methods: 15 subjects with BS-COPD (mean exposure 43 yrs), 30 subjects with
TS-COPD (mean 43 pack yrs) and 13 healthy subjects underwent sputum induction
with 3% saline. Sputum was processed with 0.1% DTT. Cytospin slides were pre-
pared and stained with diff-quick satins, and inflammatory cells were identified and
counted under light-microscope. IL8, IL6, MMP-9, 8-isoprostane and LTB4 in the
induced sputum were measured using ELISA. Mann-Whitney and Kruskal-Wallis
tests were used for inter-group comparisons of medians (inter-quartile range).
Results: Compared with healthy subjects, both BS-COPD and TS-COPD subjects
showed increased sputum neutrophil counts (p=0.05 & p=0.01 respectively) and
eosinophil counts (p<0.0001 and p<0.0001 respectively). Both BS-COPD and
TS-COPD showed increased levels of IL-8 (p<0.001 and p<0.0001 respectively),
MMP-9 (p=0.004 and p=0.001) and 8-isoprostane (p=0.002 and p=0.007) lev-
els compared to healthy subjects. There were no differences in the cellular and
mediator inflammatory profiles between BS-COPD and TS-COPD.
Conclusion: BS-COPD showed increased numbers of neutrophils and eosinophils
in the induced sputum, which was accompanied by increased levels of IL8,
8-isoprostane and MMP-9 levels, and these levels did not differ with TS-COPD.

P735
Vascular dysfunction and systemic inflammation in patients with COPD
Felipe Villar-Alvarez, Germán Peces-Barba, Julio Gómez-Seco, María
Jesús Rodríguez-Nieto, María Belén Gallegos-Carrera, Marcel
José Rodríguez-Guzmán, Alejandro Martín de San Pablo-Sánchez,
Itziar Fernández-Ormaechea. Pneumology, Fundación Jiménez Díaz. CIBERES,
Madrid, Spain

Introduction: We studied the differences between COPD patients and healthy con-
trols in order to establish an etiological association between systemic inflammation
and vascular endothelial dysfunction.
Materials and methods: Observational case-control study involving COPD pa-
tients and controls without COPD or cardiovascular history. All of them were
tested for serum and urinary markers. Peripheral arterial tonometry by oscillo-
metric sphygmomanometer (ENDO-PAT 2000) was used to measure endothelial
dysfunction and arterial stiffness values (Reactive Hyperemia Index-RHI and Aug-
mentation Index-AI). We also performed anthropometric and pulmonary function
measurements.
Results: This study involved 52 persons (33 COPD patients and 17 healthy con-
trols). Mean age: 59 in the COPD group and 52,5 in the controls (p =0, 07). Mean
BMI: 25, 4 and 26, 2 respectively (p= 0,55). Mean FEV1 value: 74, 3% and mean
CO diffusion test value: 74, 6%. The results for the serum and urinary markers
(Mann-Whitney test) comparison with median and quartiles were the following:
CRP (COPD 0,69, controls 0,60, p=0,06), leucocytes (COPD 8500, controls 6800,
p= 0,001), D-dimer (COPD 289, controls 242, p= 0,16), BNP (COPD 36,3, controls
119,6, p= 0,41), fibrinogen (COPD 416, controls 327, p= 0,01) and microalbumin-

uria (COPD 11,0, controls 3,0, p= 0,03). No statistically significant differences in
vascular endothelial dysfunction (RHI, COPD 2,2, control 1,8, p= 0,1) neither in
arterial stiffness (AI, COPD 22, controls 34, p= 0,4) were found.
Conclusions: Cardiovascular risk increase in COPD patients can be predicted by
measuring serum and urinary markers. Tonometrical measurements of endothelial
dysfunction and arterial stiffness were unpredictive.

P736
Influence of AECOPD to ROS production in neutrophils
Mindaugas Vaitkus1, Simona Lavinskiene2, Kristina Bieksiene1, Jolanta Jeroch3,
Raimundas Sakalauskas1. 1Department of Pulmonology and Immunology,
Hospital of Lithuanian University of Health Sciences Kaunas Clinics, Kaunas,
Lithuania; 2Institute for Biomedical Research, Medical Academy, Lithuanian
University of Health Science, Kaunas, Lithuania; 3Department of Laboratory
Medicine, Hospital of Lithuanian University of Health Sciences Kaunas Clinics,
Kaunas, Lithuania

Introduction and background: Chronic obstructive pulmonary disease (COPD)
is characterized by specific pattern of inflammation involving polymorphonuclear
neutrophils (PMN), macrophages and other cells. PMN are the major reactive oxy-
gen species (ROS) producing cells. Our previous data showed that ROS production
is decreased in stable COPD (SCOPD). It is still not known about ROS production
in acute exacerbation of COPD (AECOPD).
Aim: To investigate ROS production in PMN during AECOPD.
Methods: 10 patients with SCOPD, 5 with AECOPD and 10 non-smoking healthy
individuals (HI) were studied. PMN were isolated from peripheral blood using a
high-density gradient. ROS production was induced using phorbol-myriste-acetate
(PMA, 0.1-30 nM) and S. aureus bacteria (1-167 bacteria/neutrophil). ROS pro-
duction was measured flow cytometrycally by mean of fluorescence intensity in
PMN population.
Results: The production of spontaneous ROS in PMN was 29.7±4.1% higher in
AECOPD group than in SCOPD (p<0.05). PMA stimulated ROS production in all
groups. The most significant increase of ROS production was observed between 0.3
and 1 nM PMA (AECOPD 172.5-fold, SCOPD 90.1-fold, HI 46.2-fold (p<0.05)).
The higher ROS production in PMN after stimulation with different S. aureus
concentration was found in AECOPD group compared with SCOPD and HI
(p<0.05).
Conclusion: Our data shows that ROS production is increased in AECOPD. Chem-
ical (PMA) and biological (S. aureus bacteria) factors activates more intensive
ROS generation.

P737
Acute smoke exposure decreases bronchial extracellular proteasome
concentration
Stephan J. Schliessmann1, Sanja Cicko1, Jan Thomassen2, Timur Anlasik2,
Tobias Müller1, Marco Idzko1, Gernot Zissel1, Stephan U. Sixt2. 1Division of
Internal Medicine, Department of Pneumology, University Medical Centre,
Freiburg, Germany; 2Department of Anaesthesiology, University Hospital,
Düsseldorf, Germany

Existence of repair mechanisms resulting in bronchial and alveolar protein degra-
dation induced by smoke exposure are largely unknown.
In the alveolar space the presence of an extracellular, biologically active 20S
proteasome is recently reported [1,2]. The proteasome is involved in protein degra-
dation and is able to degrade proteins at a high rate, possibly to minimize oncotic
pressure [1].
We tested whether the 20S proteasome in the bronchoalveolar space of healthy
subjects is influenced by inhalation of tobacco smoke.
Twelve healthy adult subjects underwent bronchoalveolar lavage (BAL) before
and after cigarette smoking. To separate bronchiolar and alveolar proteasome
concentration, first and second portion of lavage fluid were evaluated separately.
Extracellular proteasome concentration was measured by an established in-house
ELISA [2] targeting the 20S proteasome subunit a6 (HC2) in cell-free BAL fluid.
For statistical evaluation the Wilcoxon signed rank test was applied.
Acute smoke induces a significant decrease in extracellular 20S proteasome con-
centration in the bronchiolar space (94±55 to 65±50 ng/mL; p<0.05), but no
change in the alveolar space (87±48 to 93±55 ng/mL).
Unchanged proteasome concentration in the alveolar fluid showed no artificial
elution of the proteasomes by the pre-smoking lavage.
Tobacco smoke inhalation reduces the concentration of extracellular proteasome in
the bronchial space and suggests less bronchiolar protein degradation in the acute
phase after smoke exposure.
References:
[1] Sixt, S.U. et al. Am J Physiol Lung Cell Mol Physiol 2007; 292:L1280-8.
[2] Sixt, S.U. et al. Am J Respir Crit Care Med 2009; 179:1098-106.
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P738
Neutrophil phagocytic activity in AECOPD
Simona Lavinskiene1, Mindaugas Vaitkus2, Kristina Bieksiene2, Jolanta Jeroch3,
Raimundas Sakalauskas2. 1Institute for Biomedical Research, Medical Academy,
Lithuanian University of Health Science, 2Department of Pulmonology and
Immunology, Hospital of Lithuanian University of Health Sciences Kaunas
Clinics, 3Department of Laboratory Medicine, Hospital of Lithuanian University
of Health Sciences Kaunas Clinics, Kaunas, Lithuania

Background: Neutrophils are the major inflammatory cells in pathogenesis of
chronic obstructive pulmonary disease (COPD). It is known that phagocytic ac-
tivity of these cells is decreased during stable COPD (SCOPD). Otherwise, it is
unknown how neutrophils act in acute exacerbation of COPD (AECOPD).
Aim: To investigate neutrophils phagocytic activity in AECOPD.
Methods: 10 patients with SCOPD, 7 with AECOPD and 10 healthy individuals
(HI) were studied. Neutrophils were isolated from peripheral blood by high-density
gradient Ficoll. Phagocytosis was investigated using different concentrations of
FITC labeled S. aureus bacteria (1-167 bacteria/neutrophil (b/n)). Phagocytic activ-
ity was analyzed using flow cytometer assessing the cellular immunofluorescence
intensity in neutrophil population.
Results: Neutrophil phagocytic activity was decreased in patients with AECOPD
in comparison with SCOPD and HI. The highest phagocytosis was obtained us-
ing 167 b/n concentration in AECOPD and SCOPD groups (6.52±2.5-fold and
8.84±1.8-fold), but phagocytic activity was lower compared with HI (13.5±2.2-
fold) (p<0.05).
Conclusion: Our results shows that neutrophils phagocytosis is decreased during
AECOPD.

P739
LSC 2011 Abstract: Suppression of antitumor immunity as a potential link
between inflammation and cancer in COPD
Sergio Scrimini, Jaume Pons de Ves, Angel Rios, Amanda Iglesias Coma,
Rocio Cordoba, Francesca Polverino, Jaume Sauleda Roig. Pulmonary Diseases
Division, Hospital Universitario Son Dureta, Palma de Mallorca, Islas Baleares,
ES; Fundación Caubet-Cimera, Palma de Mallorca, Islas Baleares, ES; Ciberes,
Palma de Mallorca, Islas Baleares, ES; University of Messina, Respiratory
Pathophysiology, Cava dei Tirreni, IT; Servicio de Immunología, Hospital
Universitario Son Dureta, Palma de Mallorca, Islas Baleares, ES

Background: COPD is an independent risk factor for lung cancer. Chronic
inflammation facilitates tumor development through non immune and immune
mechanisms including the perturbation of myelopoiesis resulting in deficiency in
Ag-presenting cells and dysfunctional cell-mediated antitumor immunity. We hy-
pothesize that chronic systemic inflammation characteristic of COPD is associated
with an expansion of cell populations that suppress antitumor immunity and that
these changes are even more evident in COPD with lung cancer (LC).
Methods: The percentage of myeloid derived suppressor cells (MDSC) and den-
dritic cells (DCs) from blood was quantified by flow cytometry in 18 patients
with COPD (mean±SD,FEV1=62±23%); 21 smokers with normal lung function
(SM) (FEV1= 106±15%pred);26 non-smokers (NSC) (FEV1= 111±14%pred);
19 COPD with LC (COPD LC) (FEV1=71±20%pred) and 8 smokers with LC
(SM LC) (FEV1=103±21%pred).
Results: COPD patients had an increased number of MDSC (median, range: 79.2,
817 cells x mm3) as compared to NSC (21.1, 338; p=0,02). In addition they showed
a reduced percentage of DCs with respect to NSC (0.4, 1%; 0.6; 8%; p=0,02,
respectively). To test whether the presence of LC influences these cell populations
we compared COPD patients with patients with LC but we did not find any sta-
tistically significant result. However, the ratio between MDSC/DC progressively
increased in patients with COPD and LC (NSC:0,6; SM:1,2; COPD:2; SM LC:
2,3;COPD LC:3,3).
Conclusions: In COPD patients there is an altered pattern of blood MDSC and
DCs suggesting a blunted antitumor immunity in this disease as a potential link
between inflammation and cancer. These findings are similar to those evident in
patients with LC.

P740
LSC 2011 Abstract: BAFF in the interaction between T regulatory and B
cells in COPD
Francesca Polverino, Jaime Pons, Amanda Iglesias, Angel Rios, Sergio Scrimini,
Catalina Crespi, Jaume Sauleda, Alvar Agusti, Borja Cosio. Unidad de
Investigacion, Hospital Son Dureta, Palma de Mallorca, Islas Baleares, ES
Fundacion Caubet-Cimera, Unidad de Investigacion HUSD, Palma de Mallorca,
Islas Baleares, ES Respiratory Diseases, Ciber, Palma de Mallorca, Islas
Baleares, ES Respiratory Medicine, Hospital Son Dureta, Palma de Mallorca,
Islas Baleares, ES Hospital Clinic, Instituto del Tórax, Barcelona, ES Respiratory
Patophysiology, University of Messina, Messina, IT

Background: COPD shares some features with autoimmune diseases, such as a
blunted regulatory T-cell (Tregs) activity allowing autoimmune reactions. B cell
Activating Factor (BAFF) is a key factor modulating B cell homeostasis, and is
overexpressed in B-cells lymphoid follicles of lungs from COPD patients. We
hypothesize that BAFF upregulation in B cells is due to a reduced activity of
TRegs translated as a lower production of BAFF in these cells.

Methods: BAFF expression in B-lymphocytes and Tregs from bronchoalveolar
lavage (BAL) and blood was quantified by Flow Cytometry in 38 patients with
COPD (mean±SD,FEV1=68±14%pred); 17 smokers with normal lung function
(SC) (FEV1=104±15%pred) and 20 non-smokers (NSC) (FEV1=101±20%pred).
Results: In BAL, Tregs from COPD patients showed lower BAFF expression
(Median, Range: 7, 0-32 Mean Fluorescence, MF) as compared to SC (17, 10-27;
p=2×10-4) and NSC (14, 10-22; p=0,005).
Conversely, BAFF was overexpressed in B lymphocytes from COPD patients (50,
23-121) when compared to SC (12, 0-28; p=6×10-5) and NSC (20, 6-95; p=0,001).
In blood, COPD had less Baff+ TRegs (10, 0-22,5) and more Baff+ B lymphocytes
(23, 5,6-102) compared to NSC(12, 10-5; 13, 10-53; p=0,01; p=0,006, respec-
tively). To test whether cigarette smoke (CS) influences BAFF expression, we
cultivated blood mononuclear cells from 4 NSC with 3% and 7%CS. At 24 hours,
BAFF was increased in B lymphocytes stimulated with CS 3% and even more
with CS 7% with respect to the control (p=0,03; p=0,02, respectively).
Conclusion: In COPD there is a blunted expression of BAFF in TRegs that leads,
partly due to cigarette smoke, to its excessive production by B lymphocytes,
showing an imbalance of its functioning that is a common feature of several
autoimmune diseases.

P741
Is centrilobular emphysema the link to the Dutch hypothesis?
Andrea Ballarin1, Erica Bazzan1, Rafael Hernandez-Zenteno2, Graziella Turato1,
Simonetta Baraldo1, Elisabetta Balestro1, Dora Zanovello1, Marina Saetta1,
Manuel Cosio3. 1Department of Cardiac, Thoracic and Vascular Sciences,
University of Padova, Padova, Italy; 2Departamento de Investigacion en
Tabaquismo, Istituto Nacional de Enfermedades Respiratorias, Ciudad de
Mexico, Mexico; 3Department of Medicine, Meakins-Christie Laboratories,
McGill University, Montreal, Canada

Asthma and COPD are chronic obstructive diseases with a certain degree of
physiologic and pathologic similarities and the Dutch Hypothesis proposes that
these diseases could be phenotypes of the same process. This hypothesis has
never been universally accepted due to the evident differences between the two
diseases. However COPD has two distinct pathological phenotypes, Panlobular
Emphysema (PLE) where airflow obstruction is secondary to loss of elasticity
and Centrilobular Emphysema (CLE) where airflow obstruction is secondary to
bronchiolar remodeling with increased muscle and smaller diameter. We hypoth-
esize that CLE could have features of Asthma different from PLE, especially
as far as mast cells (MC) inflammation and their relation to airway reactivity.
Therefore, we quantified tryptase stained MC in all layers (submucosa, smooth
muscle and adventitia) of small airways in 27 lungs with CLE, 24 with PLE,
8 smokers without emphysema (SNE) and 8 non smokers (NS). MC in smooth
muscle of small airways were significantly higher in CLE (206±41 cells/mm2)
than in PLE (104±21 cells/mm2; p=0.01), SNE (107±54 cells/mm2; p=0.05) and
NS (105±27 cells/mm2; p=0.05). Moreover, the degree of MC infiltration in the
smooth muscle was related with the degree of hyperresponsiveness, as it has been
shown in Asthma (PC20<3mg/ml: 396±116 cells/mm2, PC20 3-8mg/ml: 89±69
cells/mm2 and PC20>8mg/ml: 107±21 cells/mm2; p=0.02 for all). In conclusion,
MC infiltration of the muscle layer and its relation to airway reactivity, an impor-
tant mechanism in the pathogenesis of Asthma, is a prominent feature of COPD
patients with CLE, but not with PLE. These findings suggest that CLE could be
the COPD link to the Dutch Hypothesis.

90. Airway smooth muscle cells and fibroblasts:
cell biology

P742
TGFβ1-induced extracellular matrix production enhances airway smooth
muscle cell proliferation
T.A. Oenema1, L. Smedinga1, G. Mensink1, A.J. Halayko2, J. Zaagsma1,
H. Meurs1, R. Gosens1, B.G.J. Dekkers1. 1Molecular Pharmacology, University
of Groningen, Groningen, Netherlands; 2Physiology and Internal Medicine,
University of Manitoba, Winnipeg, Canada

The fibrogenic cytokine transforming growth factor-β1 (TGFβ1) is an important
mediator in airway remodelling. TGFβ1 overexpression in mice induces airway
smooth muscle (ASM) hyperplasia, one of the characteristics of airway remod-
elling in asthma. The mechanisms underlying this response are unclear. As studies
of ASM cell proliferation showed that TGFβ1 alone has very weak mitogenic
properties, combined effects with other factors such as Gq- or Gi-protein coupled
receptor agonists may be involved. Here, we hypothesized that the mitogenic effects
of TGFβ1 on ASM are indirect and require prolonged exposure to allow deposition
of extracellular matrix (ECM) proteins. To address this hypothesis, we investigated
the effects of acute and prolonged treatment with TGFβ1 (2 ng/mL), alone and in
combination with the muscarinic receptor agonist methacholine (MCh, 10μM) on
human ASM cell (hASMc) proliferation. TGFβ1 had no acute effect on hASMc
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proliferation. However, pretreatment with TGFβ1 for 7 days increased hASMc
proliferation, and potentiated the mitogenic response to PDGF. The presence of
MCh during TGFβ1 pretreatment considerably enhanced this effect of TGFβ1.
Interestingly, the TGFβ1-induced effects on cell proliferation as well as the po-
tentiating effects of MCh were inhibited by the integrin-blocking peptide RGDS
(Arg-Gly-Asp-Ser), whereas RGDS had no direct effect on hASMc proliferation.
Accordingly, pretreatment with TGFβ1 induced an increase in fibronectin protein
expression, which was enhanced by MCh stimulation. In conclusion, our results
indicate that pretreatment with TGFβ1 enhances hASMc proliferation, which is
mediated by ECM proteins and enhanced by muscarinic receptor agonists.

P743
Omalizumab inhibits IgE-induced extracellular matrix deposition by
asthmatic airway smooth muscle cells
Michael Roth, Michael Tamm. Pnuemology, University Hospital Basel, Basel,
Switzerland

Increased serum IgE levels in allergic asthma contribute to inflammation. Neu-
tralizing humanized anti-IgE antibodies, such as Omalizumab, effectively reduce
inflammation. In this study we determined the effect of human activated IgE
in the presence and absence of Omalizumab on extracellular matrix deposition
by human airway smooth muscle cells (8 asthma patients; 8 healthy controls).
Confluent cells were stimulated by 5% human pooled serum or IgE (0.1 – 10
ng/ml) in the presence or absence of Omalizumab (1 – 100 ng/ml) for 72 hours
in the presence of [3H]-proline (0.5 microCi) and extracellular matrix deposition
was monitored. Compared to non-stimulated cells, stimulation with 5% serum
increased matrix deposition by +42% and IgE dose-dependently increased matrix
deposition by max. +38%. Interestingly we observed the stimulatory effect of IgE
in airway smooth muscle cells of both healthy controls and asthma patients with
no significant difference. When the cells were pre-incubated with Omalizumab for
30 minutes the IgE-induced matrix deposition was dose-dependently reduced. The
reductive effect was 100% when ratio of Omalizumab:IgE was 10:1. Furthermore,
the inhibitory effect of Omalizumab was similar when applied together with IgE,
or even when added 15 minutes after IgE. When added at later time points after
IgE addition the inhibitory effect of Omalizumab was reduced but significant until
45 minutes. We observed no difference of either IgE induced matrix deposition
or the inhibitory effect of Omalizumab comparing healthy control to asthma pa-
tient’s cells. Our results indicate that IgE increases airway remodeling and that
Omalizumab significantly reduces this effect.

P744
Neo-vascularisation in asthma: Altered angiogenic potential of ASM cells
from asthmatic patients
Laura Keglowich, Michael Roth, Michael Tamm, Peter Borger. Pulmonary Cell
Research & Pneumology, University Hospital, Basel, Switzerland

Background: Airway remodeling is a key pathology in asthma with increasing
changes of the airway wall structure, including thickening of airway smooth mus-
cle (ASM) bundles and increased vascularisation. ASM cells require oxygen and
nutrition which are delivered via blood vessels. Understanding the mechanism
of neo-vascularisation and the necessary changes of the airway structure may
therefore lead to novel strategies to counteract remodeling.
Methods: The capacity of ASM cells of asthmatics and non-asthmatics to induce
sprouting was determined with a sprouting assay, the release of VEGFA was
measured and proliferation of HMEC-1 cells stimulated with conditioned muscle
cell medium (CM) of asthmatic or non-asthmatic donors was analyzed.
Results: CM of ASM cells from asthmatics showed an increased angiogenic
potential in the angiogenesis sprouting assay. HMEC-1 spheroids incubated with
CM of cell-lines obtained from asthma patients developed more and longer sprouts
compared to control CM. Proliferation of HMEC-1 cells stimulated with CM from
ASM cells of asthmatics was increased and thus confirmed the sprouting assay
results. Next, we analyzed VEGFA levels in CM of ASM cells from asthmatic and
non-asthmatic donors. Cells from asthmatics released more VEGFA compared to
controls.
Conclusion: Our results indicate that the angiogenic potential of ASM cells from
asthmatic patients is higher compared to that of control cells and thus may di-
rectly contribute to neo-vascularisation through the increased release of VEGFA.
Counteracting this process may lead to novel asthma therapies.
Supported by SNF grant (320030_124905/1)

P745
Carrier-mediated transport of tiotropium in bronchial smooth muscle cells:
The role of pH-dependent organic cation transporters
Gabor Horvath1,2, Gyorgy Losonczy2, Eliana Mendes1, Nathalie Schmid1,
Andreas Schmid1, Gregory Conner1, Nevis Fregien1, Matthias Salathe1,
Adam Wanner1. 1Division of Pulmonary, Critical Care and Sleep Medicine,
University of Miami Miller School of Medicine, Miami, United States;
2Department of Pulmonology, Semmelweis University School of Medicine,
Budapest, Hungary

Organic cation transporters (OCTs) play an important role in drug absorption,
tissue distribution and elimination. Cationic drug transport mechanisms in the

airway tissue, however, are poorly understood. To assess the role of OCTs in
airway drug transport, uptake of the inhaled bronchodilator tiotropium (a cationic,
quaternary ammonium compound) by human bronchial smooth muscle cells was
measured. Primary bronchial smooth muscle cells showed a carrier-mediated,
concentration-, time-, and temperature-dependent uptake of tritiated tiotropium.
Tiotropium uptake was reduced by various OCT inhibitors, including L-carnitine,
the pH-dependent organic cation/carnitine transporter 2 (OCTN2)-carried zwit-
terion. OCTN2 expression was confirmed by RT-PCR and immunofluorescence
analysis. Selective suppression of OCTN2 expression using lentivirus-mediated
production of shRNA reduced tiotropium uptake in smooth muscle cells. Al-
though bronchial smooth muscle cells also express corticosteroid-sensitive OCTs,
tiotropium uptake was insensitive to corticosteroids in these cells. In contrast,
tiotropium uptake was pH-dependent, with nearly 50% lower rates at acidic (pH
5.7) than at alkaline (pH 8.2) extracellular pH. These findings demonstrate the
existence and functional role of a pH-dependent uptake machinery for tiotropium
in human bronchial smooth muscle cells. We suggest that inflammation-associated
airway acidification, through OCTN2 inhibition, could interfere with the disposal
of tiotropium by smooth muscle in the airway and increase its concentration at
muscarinic receptor sites.

P746
Role of endosomal and cytosolic pattern recognition receptors in
dsRNA-induced cytokine expression in human airway smooth muscle cells
Jenny Calvén1, Yuliana Yudina1, Leif Bjermer2, Lena Uller1. 1Department of
Experimental Medical Science, Lund University, Lund, Sweden; 2Department of
Clinical Sciences, Lund University Hospital, Lund, Sweden

Background: Rhinovirus infections are major triggers of asthma exacerbations.
Double-stranded RNA (dsRNA), a viral replication intermediate, is sensed by
pattern recognition receptors (PRRs): endosomal TLR3 and cytosolic RIG-I-like
receptors (RLRs). dsRNA induces cytokine expression in airway smooth muscle
cells (ASMCs) via TLR3, but little is known about involvement of RLRs.
Objective: Investigate if both TLR3 and RLRs are involved in dsRNA-induced
cytokine expression in ASMCs.
Methods: Cultured primary human ASMCs (n=8) were stimulated with dsRNA
(10μg/ml) or dsRNA in complex with LyoVec (dsRNA/LV; 0,5μg/ml) that selec-
tively distributes to the cytosol and activates RLRs. mRNA expression (3 and 24h)
and protein production (24h) were analysed by RT-qPCR and ELISA respectively.
Results: At 3h, dsRNA induced significantly higher mRNA expression of IL-
8, TNFα and IFNβ (p<0.001) than dsRNA/LV (p<0.05). By 24h, TNFα and
IFNβ expression returned towards baseline in dsRNA-treated cells while IL-8
further increased, as did all cytokines in dsRNA/LV-treated cells, particularly
IFNβ (p<0.01). Chloroquine, an endosomal TLR3 inhibitor, reduced only dsRNA-
induced effects. dsRNA produced more IL-8, but equal IFNβ protein compared
to dsRNA/LV. dsRNA and dsRNA/LV also upregulated RLR (RIG-I and MDA5)
mRNA expression at 24h (p<0.01).
Conclusions: TLR3 largely mediated the prompt cytokine response to dsRNA in
ASMCs. RLRs also played a role, especially in 24h antiviral IFNβ production.
Upregulation of RIG-I and MDA5 further suggests involvement of cytosolic PRRs
in addition to endosomal TLR3 and supports the immunomodulatory function of
ASMCs in virus-infected airways.

P747
The YKL-40-increased bronchial smooth muscle cell proliferation and
migration is PAR-2 dependant
Imane Bara1,2, Annaig Ozier1,2,3, Pierre-Olivier Girodet1,2,3 , Jennifer Cattiaux1,2,
Roland Kolbeck4, Anthony Coyle4, Jose-Manuel Tunon de Lara1,2,3,
Roger Marthan1,2,3, Patrick Berger1,2,3 . 1Centre de Recherche Cardio-Thoracique
de Bordeaux, Université Bordeaux Segalen, Bordeaux, France; 2U1045, INSERM,
Bordeaux, France; 3Exploration Fonctionnelle Respiratoire, CHU Bordeaux,
Pessac, France; 4MedImmune, MedImmune, Gaithersubrg, United States

Background: In asthma, the decrease in lung function has been associated with an
increased mass of bronchial smooth muscle (BSM). However, the mechanism of
such remodelling remains largely unknown. We focused our attention on chitinase
3-like 1 protein YKL-40, since we previously reported that it altered the physio-
logical properties of BSM cells and is highly secreted by inflammatory cells and
epithelial cells from severe asthmatics.
Objectives: The objectives were to study the mechanisms underlying the effects
of YKL-40 on human BSM cell proliferation and migration.
Methods: YKL-40 was kindly provided by MedImmune. Human BSM cells were
cultured from controls (n=7) and asthmatics (n=6). BSM cell proliferation was
assessed using BrdU incorporation. Cell migration was evaluated using inserts.
Transduction mechanisms were assessed using several inhibitors of signal trans-
duction pathways (Pertussis toxin, Calphostin, PD98059, SB203580, LY294002).
The involvement of protease activated receptor-2 (PAR-2) was evaluated using an
anti-PAR-2 blocking antibody.
Results: YKL-40 significantly increased by more than two fold BSM cell BrdU
incorporation within 24h incubation and cell number within 48h. Following 24h
incubation, YKL-40 significantly increased BSM cell migration. These effects
were inhibited by blocking PAR-2 antibody in both asthmatic and control BSM
cells. Transduction mechanisms of cell proliferation and migration involved Gi
protein, protein kinase C, MAPK/ERK pathways.
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Conclusion: These results confirm that the chitinase YKL-40-induced BSM cell
hyperplasia was PAR-2-dependant.

P748
Airway smooth muscle cells from patients with COPD exhibit a higher degree
of cellular proliferation and steroid insensitivity than that from healthy
patients
Mark Perry, Josie Baker, Kian Fan Chung. National Heart & Lung Institute,
Imperial College London, London, United Kingdom

Rationale: Chronic obstructive pulmonary disease (COPD) refers to chronic bron-
chitis and emphysema, a pair of two commonly co-existing diseases of the lungs
in which the airways become narrowed. The potential contribution of airway
smooth muscle to airflow obstruction, airway inflammation and airway remodeling
in COPD isn’t fully understood. Indeed, although it is known that the cytokine
TGF-β induces the expression of such cytokines as IL-6 and IL-8, little is known
regarding its role upon ASM proliferation and steroid insensitivity in COPD. Ergo,
we have examined the role of both the growth factor FCS and TGF-β, upon ASM
proliferation and steroid response following treatment with dexamethasone.
Methods: Human ASM cells were pre-treated with dexamethasone for 2 h be-
fore being stimulated with FCS ± TGF-β for 8 days. For the determination of
chemokine release, supernatants were removed and IL-6 levels determined by
DuoSet ELISA (R&D Systems). The degree of cell proliferation was assessed
by Cell Proliferation ELISA, BrdU kit (Roche Applied Science) according to the
manufacturer’s instructions.
Results: Exposure to FCS and TGF-β induced a higher increase in cellular prolif-
eration and IL-6 release in ASM from patients with COPD compared to healthy
individuals. Furthermore, the inhibitory effect of dexamethasone in this system
was almost completely ablated in the ASM cells from the COPD patients.

P749
miR-221 and miR-222 target p21 and p27 in airway smooth muscle to elicit
hyper proliferation in severe asthmatics
Mark Perry, Josie Baker, Kian Fan Chung. National Heart & Lung Institute,
Imperial College London, London, United Kingdom

Rationale: Since microRNAs (miRNAs) were first discovered to be produced in
human tissues over 10 years ago, they have emerged as important mediators in
cellular physiology and pathology. Asthma is characterised by chronic airflow
obstruction, chronic airway inflammation and remodeling and the airway smooth
muscle (ASM) cells cultured from the biopsies of patients with asthma are of
a hyper proliferative phenotype and release greater amounts of the chemokine
IL-6. This ASM proliferation has been shown to be increased in response to
growth factors such as FCS, and inflammatory mediators such as TGF-β. Ergo, we
have examined the role of the miRNAs, miR-221 and miR-222, in both FCS and
TGF-β-induced ASM proliferation and IL-6 release.
Methods: Human ASM cells were stimulated with FCS ± TGF-β for 8 days. For
the determination of chemokine release, supernatants were removed and IL-6 levels
determined by DuoSet ELISA (R&D Systems). The degree of cell proliferation
was assessed by Cell Proliferation ELISA, BrdU kit (Roche Applied Science)
according to the manufacturer’s instructions. miRNA and mRNA expression was
examined by TaqMan RT-PCR. The function of miR-221 and miR-222 were
assessed through transfection with miRNA mimics and inhibitors.
Results: Exposure to FCS and TGF-β induced an increase in cellular proliferation,
IL-6 release and miRNA-221 and miR-222 expression. This increase was greater
in patients with severe asthma than those with non severe asthma. FCS and TGF-
β-induced proliferation and IL-6 release were inhibited following transfection with
miRNA-222 inhibitors and potentiated in the presence of miRNA-222 mimics, by
the targeting of p21 and p27.

P750
Sphingosine-1-phosphate receptor expression and signalling in human airway
smooth muscle cells
Elisabeth Stafflinger, Holly Foster, Katharina Mahn, Christopher Corrigan,
Tak Lee, Grzegorz Woszczek. MRC and Asthma UK Centre in Allergic
Mechanisms of Asthma, King’s College London, London, United Kingdom

Sphingosine-1-phosphate (S1P), a bioactive lipid and ligand for five G protein
coupled receptors (S1P1-S1P5), is a key regulator of cell trafficking, cell differ-
entiation and immune responses. Recently, increased concentrations of S1P have
been detected in airways of asthmatic subjects and S1P has been shown to be a
potent constrictor of human airway smooth muscle (HASM) cells. The aim of this
study was to investigate the expression and signalling pathways of S1P receptors
in HASM cells. HASMs have been grown from bronchial biopsies of healthy indi-
viduals. Real-time PCR has been used to determine gene expression. Intracellular
signalling in response to S1P was measured using MAP kinase phosphorylation,
intracellular calcium and cAMP assays. Three of the five known receptors are
expressed in HASM cells at mRNA level: S1P1, S1P2, and S1P3. S1P potently
activated intracellular calcium flux in a concentration-dependent manner, with
EC50=4×10-9M. Using a range of selective agonists and antagonists, S1P1 and
S1P3 were found to couple to Gi and inhibit forskolin induced cAMP generation,
whereas S1P2 and S1P3 signalled through intracellular calcium mobilisation. S1P

also induced phosphorylation of extracellular signal-regulated kinase (Erk) and
increased expression of several genes, including interleukin-6. This study demon-
strates that S1P receptors may signal effectively through multiple intracellular
pathways in response to S1P and activate HASM cells.

P751
Heme-oxygenase (HO)-1 inhibits TNF-α induced CXCL10 secretion by
airway smooth muscle cells
Petra Seidel1,2 , Katrin Hostettler1, Margaret Hughes2, Michael Tamm1,
Michael Roth1. 1Pulmonary Cell Research & Pneumology, University Hospital
Basel, Basel, Switzerland; 2Respiratory Research Group, University of Sydney,
Sydney, NSW, Australia

Background and purpose: CXCL10 induces mast cell migration towards air-
way smooth muscle bundles in asthma. In blood mononuclear cells, induction of
heme oxygenase (HO)-1 inhibited pro-inflammatory cytokine secretion. Dimethyl-
fumarate (DMF), which is clinically used as an anti-inflammatory medication,
induced HO-1 and thereby inhibited proliferation in airway smooth muscle cells
(ASMC).
Experimental approach: Here we assessed the anti-inflammatory effect of DMF
on TNF-α induced CXCL10 secretion in human primary ASMC and the in-
volvement of HO-1 and mitogen activated protein kinases (MAPK). ASMC were
pre-incubated with DMF and/or glutathione ethylester (GSH-OEt), SB203580,
or the HO-1 inducers hemin, or cobalt-protoporphyrin (CoPP) 1 hour before
stimulation with TNF-α (10 ng/ml).
Key results: TNF-α induced the secretion of CXCL10, which was inhibited by
DMF as well as by the HO-1 inducers hemin, or CoPP. Interestingly, DMF ampli-
fied the TNF-α induced phosphorylation of p38 MAPK and thereby induced the
expression of HO-1. Inhibition of p38 MAPK by SB203580 reduced DMF-induced
HO-1. Importantly, GSH-OEt supplementation: (i) abrogated the inhibitory effect
of DMF on TNF-α induced CXCL10 secretion, (ii) counteracted DMF-induced
HO-1 expression, and (iii) p38 MAPK activation.
Conclusion and implications: Our data indicate that DMF inhibits TNF-α induced
CXCL10 by altering intracellular GSH, leading to activation of p38 MAPK and
subsequent synthesis of HO-1 in ASMC. Thus, DMF might help to reduce airway
inflammation in asthma.

P752
Corticosteroid insensitivity and enhanced mitogen-activated protein kinase
activity in airway smooth muscle cells of severe asthma
Po-Jui Chang, Charalambos Michaeloudes, Pankaj Bhavsar, Kian Fan Chung.
Experimental Studies, Airway Disease Section, National Heart and Lung
Institute, Imperial College London, London, United Kingdom

Background: Patients with severe asthma are less sensitive to oral or inhaled
corticosteroids. Relative corticosteroid insensitivity has been shown in peripheral
blood mononuclear cells and alveolar macrophages in these patients.
Aims and objectives: Determine the response of corticosteroids in airway smooth
muscle cells (ASMCs) of severe asthma, in terms of suppression of cytokine-
induced chemokine release and mRNA expression, and investigate the underlying
mechanisms.
Methods: ASMCs of non-asthmatics (NA; 12), patients with non-severe (NSA; 10)
or severe asthma (SA; 10) were pretreated with dexamethasone (Dex; 10-10-10-6

M) followed by stimulation with TNF-α at 10 ng/mL. IL-8 and eotaxin release
determined by ELISA; mRNA quantified by RT-PCR. p65 NF-κB recruitment to
gene promoters measured by ChIP assay; p38, JNK, and ERK expression measured
by Western blot.
Results: Baseline and TNF-α induced eotaxin release and mRNA were higher in
NSA, but not SA, compared to NA, while no differences were observed for IL-8.
p65 recruitment to gene promoters did not differ. Dex (10-6 M) suppressed induced
eotaxin release by 36.7% vs 16.7% (p<0.05) in NSA and SA, respectively. Dex
(10-6 M) suppressed induced IL-8 release by 49.8% vs 25.7% (p<0.01) in NA and
SA, respectively. Induced IL-8 and eotaxin mRNA was significantly inhibited by
Dex (10-7 M) in NA and NSA (p<0.05) but not in SA. Induced phosphorylated p38
and JNK were significantly higher in SA compared to NA, respectively (p<0.05).
Conclusions: Corticosteroid insensitivity exists in ASMCs of severe asthma, which
may be associated with enhanced p38 and JNK activity.

P753
MAP kinases mediate FGF-induced expression and release of VEGF in
human airway smooth muscle cells: The role of azithromycin
Anna Willems-Widyastuti1, Bart Vanaudenaerde1, Robin Vos1, Stijn Verleden1,
Stephanie De Vleeschauwer1, Annemie Vaneylen1, Willem de Boer2, Hari
S. Sharma3, Geert Verleden1. 1Laboratory of Pneumology, Katholieke
Universiteit Leuven, Leuven, Belgium; 2Department of Pulmonology, LUMC,
Leiden, Netherlands; 3Department of Pathology, VU University Medical Center,
Amsterdam, Netherlands

Background: Fibroblast growth factors, FGF-1, FGF-2 and vascular endothelial
growth factor (VEGF) are elevated in chronic inflamed airways. Airway smooth
muscle (ASM) cells are known to synthesize VEGF. We investigated the con-
tribution of FGF-1/-2 on the VEGF production in ASM cells, the involvement
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of mitogen-activated protein kinases (MAPK) and the modulatory effects of
azithromycin and dexamethasone.
Methods: Human ASM cells were treated with 10ng/ml of FGF-1 or FGF-2. Spe-
cific blockers for ERK1/2MAPK (U0126), p38MAPK (SB239063), JNK (curcumin),
dexamethasone or azithromycin were added 30 minutes prior to stimulation. Ex-
pression of VEGF (VEGF-A, VEGF121 and VEGF165) was assessed by quantitative
PCR, VEGF release by ELISA and MAPK phosphorylation by Western blotting.
Results: FGF-1/-2 upregulated mRNA expression of VEGF (VEGF-A, VEGF121
and VEGF165) and its release by 1.8 fold (FGF-1) and 6.1 fold (FGF-2). Transient
increase in ERK1/2MAPK and p38MAPK phosphorylation and subsequent release
of VEGF from FGF-1/-2 treated human ASM cells was inhibited by respective
blockers. Furthermore, both dexamethasone and azithromycin reduced the VEGF
secretion mediated by the p38MAPK pathway.
Conclusion: Our Results demonstrate that FGF-1 and FGF-2 upregulate VEGF
production via ERK1/2MAPK and p38MAPK pathways. The anti-angiogeneic ef-
fect of dexamethasone and azithromycin may potentially contribute to tackle
VEGF-mediated vascular remodelling in chronic airway diseases.

P754
Effects of formoterol on TGF-β1 induced factors of extracellular matrix
composition
Christopher Lambers, Leopold Stiebellehner, Bernhard Burian, Petra Binder,
Ventzislav Petkov, Lutz-Henning Block. Medical University Vienna/Internal
Medicine II, Respiratory Medicine, Vienna, Austria

Introduction: COPD is characterised by chronic airway inflammation resulting in
extensive airway remodelling. The origin of the remodelling pathology in COPD is
unknown and may result from increased EMT (epithelial-mesenchymal transition).
EMT is a process which is mediated by hypoxia and several growths factors, such
as transforming growth factor-beta (TGF-β1). Formoterol is a long acting beta2
agonist which can exert antiinflammatory effects by the regulation of intracellular
cAMP levels. The aim of our study was to determine if formoterol can modulate
down-stream mediators of EMT by cAMP induction.
Methods: Human bronchial smooth muscle cell culture was performed us-
ing standard protocols.Cells were stimulated with Formoterol (10-10 to -6 M),
Dideoxyadenosin (DDA, 100μM), and/or TGF-β1 (5ng/ml); Forskolin was used
as a positive control. cAMP measurement was performed by ELISA (at 1, 3 and
6 hours).CTGF, Collagen 1A1 (Col1) and Collagen4 (Col4) mRNA transcription
was measured by quantitative real time PCR (18S mRNA served as reference
gene). All experiments were performed as triplicates.
Results: Formoterol significantly increased intracellular cAMP after 1, 3 and 6
hours compared to untreated cells, whereas the maximum effect was observed after
1 hour. The cAMP increase was effectively blocked by the addition of DDA at any
time point. After 24 hours, Formoterol significantly reduced TGF-β1 stimulated
Col1 and CTGF but not Col4 mRNA transcription. The addition of DDA reversed
this effect for Col1 but not for CTGF.
Conclusion: Treatment with formoterol resulted in a decrease of TGF-β1 in-
duced mediators of extracellular matrix composition. These new findings suggest
a potential role for formoterol in EMT.

P755
LSC 2011 Abstract: Potential anti-inflammatory role of the cAMP effectors
Epac and PKA in COPD
Anouk Oldenburger, Sara Roscioni, Esther Jansen, Mark Menzen,
Andrew Halayko, Wim Timens, Herman Meurs, Harm Maarsingh,
Martina Schmidt. Molecular Pharmacology, University of Groningen, Groningen,
NL Physiology and Internal Medicine, University of Manitoba, Winnipeg, MB,
CA Pathology and Medical Biology, University Medical Center Groningen,
Groningen, NL

Cigarette smoke-induced release of pro-inflammatory cytokines such as interleukin-
8 (IL-8) from airway smooth muscle (ASM) cells may contribute to the development
of chronic obstructive pulmonary disease (COPD). Here, we investigated the role
of the cAMP-effectors Epac and PKA on cigarette smoke extract (CSE)-induced
IL-8 release by human ASM cells as well as the potential signalling mechanisms
involved. Additionally, the impact of CSE on Epac and PKA expression was
evaluated.
CSE-induced IL-8 release from ASM was reduced by the β2-agonist fenoterol,
the Epac activator 8-pCPT-2’-O-Me-cAMP and the PKA activator 6-Bnz-cAMP.
CSE induced IκBα degradation and p65 nuclear translocation, processes that were
primarily reversed by the Epac activator 8-pCPT-2’-O-Me-cAMP. In addition, CSE
increased extracellular signal-regulated kinase (ERK) phosphorylation, which was
selectively reduced by the PKA activator 6-Bnz-cAMP. Furthermore, CSE de-
creased Epac1 expression, but had no effects on Epac2 and PKA expression.
Importantly, we observed reduced Epac1 expression in lung tissue from COPD
patients.
In conclusion, our data indicate that Epac and PKA differentially decrease CSE-
induced IL-8 release by ASM cells, via inhibition of NF-κB and ERK signalling,
respectively.
Our findings further indicate that cigarette smoke exposure may reduce anti-
inflammatory effects of cAMP in the airways via down-regulation of Epac1.

P756
Caveolin-1 expression in airway smooth muscle cells is related to airway
responsiveness magnitude in allergic asthma model
Fernando Gutierrez-Aguilar1 , Norma A. Bobadilla2, Maria G. Campos5,
Ricardo Lascurain3, Erasmo Martínez-Cordero4, Mayra D. Alvarez-Santos1,
Patricia Ramos-Ramírez1, Blanca Bazan-Perkins1. 1Airway Hyperresponsiveness
Department, Instituto Nacional de Enfermedades Respiratorias, Mexico, Mexico;
2Molecular Physiology Unit, Universidad Nacional Autónoma de México,
Mexico, Mexico; 3Biochemistry Department, Universidad Nacional Autónoma de
México, Mexico, Mexico; 4Laboratory of Research in Autoimmunity, Instituto
Nacional de Enfermedades Respiratorias, Mexico, Mexico; 5Pharmacology
Department, Instituto Mexicano del Seguro Social, Mexico, Mexico

Caveolin-1 (Cav-1) is an important signalling scaffold protein involved in smooth
muscle contraction; however, the role of Cav-1 in airway responsiveness has not
been elucidated so far. Our aim was to determine the relation of Cav-1 expres-
sion with airway hyperresponsiveness (AHR) in a guinea pig asthma model. To
evaluate this relation, three inhaled antigenic challenges were applied every 10
days to antigen (ovalbumin; OVA) sensitized guinea pigs (n=9). Antigen-induced
airway obstruction, AHR to histamine, and the expression of Cav-1 in lung and
airway smooth muscle cells (ASMC), was evaluated at the third OVA challenge.
The control group received saline solution instead of OVA (n=6). From the first
challenge on, OVA induced a transient airway obstruction and the development of
AHR at the third antigenic challenge. Cav-1 mRNA levels in lung (assessed by
RT-PCR) significantly decreased in our asthma model compared with the control
group (P<0.01). Nevertheless, in the ASMC from allergic asthma guinea pigs,
the expression of Cav1 mRNA, determined by PCR “in situ”, was increased. This
increment was confirmed by flow cytometry in ASMC and by immunohistochem-
istry in lung tissues. Airway obstruction and AHR was correlated with the extent
of Cav-1 increment in ASMC (P<0.05; r=0.69 and 0.52, respectively). Our data
suggest that Cav-1 expression in ASMC has a crucial role in airway obstruction
magnitude and in the process of AHR in this asthma model.

P757
Relaxant effect of crocus sativus (saffron) on guinea pig tracheal chains and
its possible mechanism(s)
E. Assadpour, M.H. Boskabady, M.R. Aslani. Physiology, MUMS, Mashhad,
Islamic Republic of Iran

The relaxant effects of 4 cumulative concentrations of aqueous-ethanolic extract
and safranal were examined by their relaxant effects on precontracted tracheal
chains of guinea pig by 10 μM methacholine (group 1) and 60 mM KCl in
two different conditions including: non-incubated tissues (group 2) and incubated
tissues with 1 μM propranolol 1 μM chlorpheniramine and 1 μM atropine (group
3), (n=6). In groups 1 and 2 all concentrations of theophilline, extract and safranal
showed significant relaxant effects compared to that of saline (p<0.05 to p<0.001).
However, in group 3 the extracts of Crocus sativus showed a weak relaxant effect
(p<0.05 only for highest concentration). The effects of last concentrations of
safranal in group 1, and its all concentrations in group 2 were significantly lower
than those those of theophylline (p<0.05 to p<0.001). In addition to the effects
of two last concentration of safranal in both groups 1 and 2 were significantly
lower than that of Crocus sativus extract. These results showed a potent relaxant
effect of Crocus sativus on tracheal chains of guinea pigs. The results also indi-
cated the safranal is atleast, in part, responsible for the relaxant effect of Crocus
sativus.

P758
Cigarette smoke alters hyaluronic acid homeostasis in primary human lung
fibroblasts
Eleni Papakonstantinou1, Ioannis Klagas1, Nicola Miglino2,
George Karakiulakis1, Michael Tamm2, Michael Roth2. 1Department of
Pharmacology, School of Medicine, Aristotle University of Thessaloniki,
Thessaloniki, Greece; 2Pulmonary Cell Research and Pneumology, Universtity
Hospital Basel, Basel, Switzerland

Background: Hyaluronic acid (HA) mediates lung tissue flexibility which is con-
siderably reduced in asthma and COPD. The pro- or anti-inflammatory effect of
HA on tissue physiology depends on the length of the HA molecules. Cigarette
smoke is a major risk factor for developing COPD and also is linked to asthma
severity. The aim of our study was to investigate the effect of cigarette smoke on
HA homeostasis by lung fibroblasts.
Methods: Primary lung fibroblasts were isolated from lung tissue biopsies ob-
tained from lung donors (controls) as well as from patients with asthma. Cells
were incubated in the presence of smoke conditioned medium for 48 h. Gene
expression of HA synthase 1 (HAS-1), hyaluronidase-1 (HYAL-1) and of the HA
receptors CD44 and RHAMM was assessed by real time PCR.
Results: Cigarette smoke significantly reduced mRNA transcription of HAS-1,
but induced the gene expression of HYAL-1. These results indicate an elevated
HA catabolism in response to cigarette smoke. Furthermore, the expression of
both HA receptors CD44 and RHAMM was significantly reduced in cells treated
with cigarette smoke conditioned medium. The above described effects were more
prominent in cells obtained from patients with asthma as compared to healthy
controls.
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Conclusion: Our results indicate that cigarette smoke induces HA catabolism
which may lead to increased inflammation in the lung through low molecular
weight HA molecules.

P759
Roflumilast N-oxide, a PDE4 inhibitor, curbs bleomycin-induced lung
fibroblast activation in vitro
Beatrice Arezzini1, Daniela Vecchio1, Piero A. Martorana1, Hermann Tenor2,
Concetta Gardi1. 1Department of Physiopathology and Experimental Medicine,
University of Siena, Siena, Italy; 2Biology, Nycomed GmbH, Konstanz, Germany

Objective: Activated lung fibroblasts may foster small airway thickening in COPD.
Roflumilast, an oral, selective PDE4 inhibitor approved in EU for severe COPD,
mitigates bleomycin (BLM)-induced lung fibrosis in vivo. This study addressed
whether roflumilast N-oxide (RNO), the active metabolite of roflumilast, modulates
effects of BLM on human lung fibroblasts (HLF) in vitro. RNO was used at 2nM,
corresponding to therapeutic plasma levels.
Methods: HLF pre-incubated with RNO (2nM) were exposed to BLM for 24 or
48h. Reactive oxygen species (ROS) were quantified by 2’,7’-dichlorofluorescein
(DCF) accumulation from dichlorodihydrofluorescein diacetate. Total glutathione
(GSH) was measured with the GSH reductase DTNB protocol. Proliferation and
collagen synthesis was assessed as [3H] thymidine and [3H] proline incorporation
(*p<0.05 vs control, #p<0.05 vs BLM).
Results: BLM (24h) at 50 and 100μg ml-1 enhanced DCF accumulation by
1.9* and 1.4*-fold of control. RNO (2nM) reduced this increment by 50%# and
85%#, respectively. In parallel, total GSH was reduced by BLM (100μg ml-1) yet
rescued by RNO (2nM) (nmol mg protein-1: Control 32.2±1.1, BLM 26.6±1.3*,
BLM+2nM RNO 30±1.7#). BLM (50μg ml-1) increased [3H] thymidine incor-
poration in HLF by 1.4*-fold that was abolished by RNO (2nM). Finally, RNO
(2nM) reduced [3H] proline incorporation that was increased to 179±35%* of
control (100%) with BLM (50μg ml-1) to 83±13%# of control. RNO (2nM) did
not affect basal ROS, total GSH, [3H] thymidine or [3H] proline incorporation.
Conclusions: BLM augmented ROS formation, reduced total GSH and increased
proliferation and collagen synthesis of HLF in vitro. RNO (2nM) prevented these
effects.

P760
Fibroblast cell behaviour growing into a stiffened three dimensional collagen
matrix
Vanesa Vicens1,2, Susanna Estany2, Adai Colom3, Jordi Alcaraz3,
Daniel Navajas3, A. Juliana Sanabria6, Roger Llatjos4, Ignacio Escobar5, Pablo
V. Romero1,2 , Federic Manresa1,2, Jordi Dorca1,2, Maria Molina1,2. 1Department
of Pneumology, Unit of Interstitial Lung Diseases, Hospital Universitari de
Bellvitge, L’Hospitalet de Llobregat, Barcelona, Spain; 2Pneumology Research
Group, IDIBELL, L’Hospitalet de Llobregat, Barcelona, Spain; 3Unit of
Biophysic and Bioenginiery, Universitat de Barcelona, Barcelona, Spain;
4Department of Pathology, Hospital Universitari de Bellvitge, L’Hospitalet de
Llobregat, Barcelona, Spain; 5Department of Thoracic Surgery, Hospital
Universitari de Bellvitge, L’Hospitalet de Llobregat, Barcelona, Spain;
6Department of Preventive Medicine, Hospital Universitari de Bellvitge,
L’Hospitalet de Llobregat, Barcelona, Spain

Introduction: Idiopathic Pulmonary Fibrosis is a process that involves abnormal
cell behaviour and increased tissue stiffness. The aim of this study was to elaborate
a stiffened three-dimensional (3D) collagen I matrix to study cultured human cells
inside.
Methods: 3D matrices were elaborated with native collagen I and it was non-
enzymathically glycated with ribose at different conditions. Matrix stiffness was
measured with Athomic Force Microscope and collagen deposition was evaluated
by confocal reflexion microscope. Primary fibroblasts were obtained from normal
human lungs. Cellular viability in 3D matrices was evaluated by AlamarBlue
fluorescence assay and LIVE/DEAD kit at different time points.
Results: It was observed that fluorescence AlamarBlue assay requires more time
incubation to detect viability in 3D collagen matrices than in 2D cell cultures.
An increased stiffness of 3D matrices was achieved with high concentration of
collagen and ribose glycation from the second week. Stiff-variability and morpho-
logical changes in collagen I fibers was dependent on the media used for the matrix
elaboration and the glycation condition. Cell death was detected in higher ribose
concentrations. Fibroblasts showed a better-defined morphology and viability in
matrices elaborated with lower ribose concentrations and DMEM media.
Conclusion: The development of this 3D collagen I matrix allows the fibroblast
growth inside a modified microenvironment. Cell viability depends on different
variables and it dramatically decreases with higher concentrations of ribose. This
innovated model could help in the study of cell behaviour and phenotype at
different conditions.
Supported by: SEPAR, SOCAP, FUCAP, PS09/01757

P761
Tiotropium reduced carbachol-induced axpressions of IL-6 and IL-8 by
primary human lung fibroblasts of asthma and non-asthma subjects
Luigi Costa1, Michael Roth1, Paola Casarosa2, Michael Tamm1, Pieter Borger1.
1Pulmonary Cell Research, Dept of Biomedicine, University Hospital Basel,
Basel, BS, Switzerland; 2Respiratory Diseases Research, Boehringer Ingelheim
Pharma, Biberach, Germany

Asthma is a reversible, obstructive airway disease of unknown etiology. Although
the molecular pathology of asthma is still obscure, muscarinic receptor antagonists
are currently in use to treat the disease. Human lung fibroblasts express muscarinic
receptors, which may regulate and fine-tune the expression of cytokine genes.
In the present study we analyzed the effect of the muscarinic receptor agonist,
carbachol, on the release of IL-8 and IL-6 by primary human lung fibroblasts
obtained from asthmatic and non-asthmatic subjects. Fibroblasts were grown in
RPMI-1640 (+10% FCS, 1% vitamins) in the presence of increasing carbachol
concentrations (10-8M to 10-6M). Carbachol dose-dependently and significantly
inhibited IL-6 release in IL-1β-stimulateded fibroblasts of non-asthmatics, but
not in fibroblasts of asthma patients. Furthermore, Carbachol dose-dependently
increased the IL-1β-induced IL-8 release, however, with no difference comparing
fibroblasts obtained from asthmatics to cells of controls. The muscarinic receptor
inhibitor tiotropium alone reduced the secretion of IL-6 and IL-8 by fibroblasts.
Tiotropium (10-8 M) almost completely blocked the IL1beta-induced IL-6 and
IL-8 secretion. Our data indicate that tiotropium reduces an inflammatory response
of lung fibroblasts elicited by muscarinic receptors. These data may provide a
rationale for the beneficial effects of tiotropium in the treatment of asthma.
Supported by: Boehringer-Ingelheim Pharma and the Swiss National Foundation.
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P762
Late-breaking abstract: Differential expression profiles of genes involved in
oxidative stress and inflammation in blood and sputum from healthy subjects
and COPD patients
Catherine Moermans, Donat Degroote, Pierre Dorfman, Etienne Capieaux,
Monique Henket, Jean-Louis Corhay, Renaud Louis. GIGA Pneumology,
Université de Liège, Liège, Belgium Pneumology, CHU, Sart Tilman, Liege,
Belgium Probiox SA, Probiox SA, Liège, Belgium Labo’Life, Labo’Life, Liège,
Belgium

Background: Environmental (mainly cigarette smoke) and genetic factors are
known to be involved in the development of chronic obstructive pulmonary dis-
ease (COPD); however, a better understanding of the COPD genes expression
dysregulation remains a major challenge.
Increased oxidative stress is thought to be central in COPD pathogenesis and
directly involved in local and systemic inflammation.
Methods: We have investigated, by RT-PCR array, the mRNA expression profile
of 95 genes involved both in inflammation and oxidative stress in sputum and
blood from COPD patients (n = 18) and healthy controls (n = 17). We have used
Ingenuity Pathway Analysis Software (IPA) to identify the networks of interac-
tions, the biological processes and pathways in which genes showing a significant
expression modification are involved.
Results: In the blood cells of COPD, around half of genes showed modifications
(26 up- and 19 down-regulated) compared to healthy controls and these were
essentially involved in inflammation. Using IPA, we found that the most important
cellular function altered was the cellular movement. In sputum cells, only 13
genes showed modifications (6 up- and 7 down-regulated, five were common with
blood), most of them being involved in free radical scavenging and cell death.
Conclusions: Compared to healthy subjects, there was a clear dysregulation in gene
expression at systemic level, and to a lesser extent, at airway level. Therefore, gene
expression profile shows differences between local and systemic compartments.

P763
Late-breaking abstract: Cycloxygenase- and lypoxigenase-dependent
generation of omega-3 electrophilic fatty acid-derivatives with
anti-inflammatory properties
Chiara Cipollina1, Sonia Salvatore2, Bruce A. Freeman2, Francisco J. Schopfer2.
1Institute of Biomedicine and Molecular Immunology “A. Monroy” (IBIM),
National Research Council (CNR), Palermo, Italy; 2Department of Pharmacology
and Chemical Biology, University of Pittsburgh, Pittsburgh, United States

Chronic obstructive pulmonary disease (COPD) is characterized by persistent in-
flammation of the airways and extensive oxidative damage. Activated macrophages
and neutrophils are elevated in the airways of COPD patients where they sustain
the inflammatory response and contribute to tissue damage. During inflammatory
reactions arachidonic acid (AA) is released from cell membranes and is con-
verted into the pro-inflammatory prostaglandins and leukotrienes by the action of
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cycloxygenase-2 (COX-2) and lypoxigenases (LO). It has been recently discovered
that COX-2 and LO are able to convert alternative substrates, such as the omega-3
docosahexaenoic acid (DHA) and docosapentaenoic acid (DPA), into mediators
that actively repress the inflammatory reactions and promote the resolution of
inflammation. Herein we report the formation of new omega-3 electrophilic fatty
acid oxo-derivatives by the action of COX-2 and LO in activated human mac-
rophages and stimulated neutrophils. These compounds displayed cytoprotective
and anti-inflammatory actions measured as repression of pro-inflammatory en-
zymes and cytokines and activation of the Nrf2-dependent anti-oxidant response.
Data presented herein strongly suggest that electrophilic derivatives of omega-3
fatty acids are generated in inflamed airways of COPD patients where they may
contribute to limit tissue damage and inflammatory processes.

P764
Late-breaking abstract: Surfactant protein D (SP-D) as a biomarker for
mortality: A study in elderly Danish twins
Helle Wulf Johansson1, Mikael Thinggaard2, Qihua Tan3, Kaare Christensen2,
Uffe Holmskov1, Grith Lykke Sørensen1. 1Cardiovascular and Renal Research,
Institute of Molecular Medicine, University of Southern Denmark, Odense,
Denmark; 2Danish Twin Registry and Danish Aging Research Center, Institute of
public Health, University of Southern Denmark, Odense, Denmark;
3Epidemiology, Institute of Public Health, University of Southern Denamrk,
Odense, Denmark

Background: SP-D is synthesized and secreted into the airspaces of the lung
by alveolar and bronchiolar epithelial cells. Systemic measurements of SP-D are
previously demonstrated to predict survival in patients with idiopatic pulmonary
fibrosis and ALI/ARDS. However, SP-D may be a general indicator of pulmonary
health status and associate to mortality in the general population.
Aim: To investigate the association between higher serum SP-D levels and mor-
tality in normal Danes.
Methods: A total of 689 twins (234 males and 455 females) provided blood
samples during a six month period in a survey (LSADT) performed in 1997.
During a 13-year follow-up period 181 (77%) men died and 292 (64%) women
died. SP-D serum levels were measured by ELISA technique.
Results: Survival analysis was performed and SP-D levels were adjusted to age,
smoking and BMI. SP-D levels were positively and significantly correlated to
mortality in females. At the end of January 2010, there were 84 male twin pairs
(39 MZ and 45 DZ) and 160 female twin pairs (73 MZ and 87 DZ) in which at least
one twin had died. There was no evidence of an association between increasing
intra-pair difference in log transformed SP-D and mortality in males. In contrast,
intrapair analyses in females showed that the twin with the highest SP-D level
had a higher risk of dying than the co-twin (OR=1.66, p=0.047). Adjusting this
analysis with intrapair difference in smoking (packyear) and BMI did not affect
this association (OR=1.75, p=0.040).
Conclusion: The study indicates that circulating SP-D levels may be a biomarker
to track the pulmonary health status and to forecast mortality in the elderly women.

P765
Late-breaking abstract: Lung regional differences in tissue adaptation to
chronic hypoxia (CH)
Alice Panariti1 , Alessandra Ferri1 , David Bishop2, Giuseppe Miserocchi1,
Ilaria Rivolta1. 1Department of Experimental Medicine, University of Milano
Bicocca, Monza, Italy; 2Institute of Sport, Exercise & Active Living (ISEAL),
Victoria University, Melbourne, Australia

Hypoxia (H) impacts to all body tissues which have to adapt to a decrease in
O2 delivery. In CH (10% O2 for 3 weeks) two lung regions from rats, the upper
and the lower lobe, showed differences in interstitial tissue structure (Rivolta, I
et al. ERJ 2011; 37:943-9). On these samples, where the metabolic needs are
related to a matrix remodeling, we evaluate how H effects mitochondrial activity.
We estimated: mRNA level of KGF, that controls tissue remodeling and matrix
components deposition; activity of mitochondrial citrate synthase (CS), index of
oxidative activity; expression of the PGC-1a, strong O2 sensor, and of HIF1a, key
transcription factor of the O2-response system. 50% decrease in KGF mRNA level
in lower lobe in normoxia, revealed a topographical difference in the two lobes
matrix reorganization; H exposure had a little effect on its expression (0.8±0.3
and 0.7±0.4 hypoxic upper and lower lobe, respectively, relative to normoxic
upper lobe). CS activity slightly but significantly decreased in upper lobe while it
increased in hypoxic lower lobe. In H, HIF1a doubled but did not show regional
differences, while PGC-1a increase was almost 66% greater in the lower compared
to the upper lobe. We conclude that variances in tissue structure organization of
the two lobes can be accounted for a topographic difference in the level of KGF
present in normoxia. On this background, differences in the adaptive response to
H might be mediated by differential expression of PGC-1a since HIF1a response
was equally affected in both lobes. These results represent a breakthrough in the
molecular mechanisms of H adaptation understanding, furthermore, this is the first
study considering PGC-1a in the hypoxic lung.

P766
Engineered nanoparticles induce apoptosis of human bronchial epithelial
cells
Hasan Bayram1,2, Bulent Gogebakan2, Recep Bayraktar2, Ahmet Arslan3.
1Respiratory Medicine, University of Gaziantep, Gaziantep, Turkey; 2Respiratory
Research Laboratory, University of Gaziantep, Gaziantep, Turkey; 3Medical
Biology, University of Gaziantep, Gaziantep, Turkey

Engineered nanoparticles are widely used by the industry, however, it is not clear
whether they posses a risk on respiratory health. The objectives of our study were to
investigate effects of Titanium dioxide (TiO2) and multi walled carbon nanotubes
(MWCNT) on bronchial epithelial cell (BEC) viability and death. BEAS-2B cells
and primary BEC obtained from both smokers and patients with COPD were
incubated with 0-300μg/ml TiO2 and MWCNT for 24-48hrs. Cell viability was
assessed by MTT, and apoptosis was analyzed by flow cytometry using Annexin
V-PE and 7AAD dyes. TiO2 significantly decreased the viability of BEAS-2B
cells at 100 (optical density [OD]=0.65; p<0.0001) and 300μg/ml (OD=0.45;
p<0.0001) concentrations after 24hrs as compared control cells (OD=0.85). Simi-
larly, 100 and 300μg/ml MWCNT decreased viability of these cells following 24
and 48hrs’ incubation. Although 30μg/ml TiO2 induced the viability of primary
BEC of smokers (OD=2.15 vs OD=1.52; p<0.0001), 300μg/ml suppressed cell
viability (OD=1.02; p<0.0001) after 24hrs. TiO2 did not change the viability
of BEC of COPD patients after 24hrs, whereas 300μg/ml decreased viability of
these cells (OD=0.40 vs 1.72; p<0.001) following 48hrs. Flow cytometry studies
of BEAS-2B cells demonstrated that TiO2 (300μg/ml) decreases percentage of
viable cells (90.66% vs 94.01%; p= 0.0009), while inducing the percentage of late
apoptotic (0.72% vs 0.42%; p=0.017) and necrotic (6.63% vs 4.03%; p=0.0009)
cells. MWCNT also showed similar effects on apoptosis of BEAS-2B cells. These
findings suggest that engineered nanoparticles may possess a risk on respiratory
health by modifying viability and apoptosis of bronchial epithelial cells.

P767
IL-17 enhances IL-8 production by attenuating both the ARE-mediated and
the microRNA-mediated degradation of IL-8 mRNA
Saheli Chowdhury, Annemiek Dijkhuis, Rene Lutter. Experimental Immunology
& Respiratory Medicine, Academic Medical Center, Amsterdam, Netherlands
Experimental Immunology & Respiratory Medicine, Academic Medical Center,
Amsterdam, Netherlands Experimental Immunology & Respiratory Medicine,
Academic Medical Center, Amsterdam, Netherlands

Background: Interleukin (IL)-17 is a cytokine implicated in chronic inflammation.
Enhanced amounts of IL-17 have been found in the airways of patients with asthma
and COPD. Previously we have reported that IL-17 potentiates TNF-α or IL-1β-
induced IL-8 and IL-6 production in human lung epithelial cells, predominantly
by stabilizing IL-6 and IL-8 mRNA.
Aim: IL-6 and IL-8 mRNA contain AU-rich elements (ARE) in the 3’UTR,
targeting these mRNAs for facilitated degradation. This decay pathway may be
mediated by AU-binding proteins (AU-bps) and possibly microRNAs (miRs). We
have assessed whether AUBps (TTP, KHSRP, AUF1) and/or miRs are involved in
IL-8 mRNA degradation. And, if so, whether IL-17 modulates these pathways.
Results: Inhibition of miR16, or knock-down of TTP or KHSRP resulted in a
marked increase of TNF-α-induced IL-8 production, which was paralleled by sta-
bilizing IL-8 mRNA. Conversely, knock-down of AUF-1 reduced IL-8 production
and promoted degradation of IL-8 mRNA. IL-17 halts IL-8 mRNA degradation
by enhancing the role of AUF1 which protects IL-8 mRNA from degradation.
Furthermore, IL-17 reverses the TNF-α-induced production of miR16.
Discussion: These findings strongly indicate that IL-17 enhances IL-8 production
by attenuating two pathways that degrade IL-8 mRNA. We have obtained similar
data for several other inflammatory mediators. Since airway epithelial cells from
patients with asthma display enhanced IL-8 production we are assessing whether
there is an intrinsic disturbance in these mRNA decay pathways.
This work is supported by the Netherlands Asthma Foundation (3.2.06.031)

P768
A quantitative method for the detection of spliced X-box binding protein-1
(XBP1) mRNA in primary bronchial epithelial cells (PBEC) as a measure of
endoplasmatic reticulum (ER) stress
Annemarie van Schadewijk, Emily F.A. van ’t Wout, Jan Stolk, Pieter S. Hiemstra.
Pulmonology, Leiden University Medical Center, Leiden, Netherlands

Accumulation of unfolded or misfolded proteins in the ER can cause ER stress,
which is increasingly seen in diseases such as cystic fibrosis, alpha-1 antitrypsin
deficiency and Alzheimer disease. ER stress leads to the activation of the unfolded
protein response (UPR). UPR signaling involves splicing of XBP1 mRNA and
leads to the induction of the chaperone protein BiP and the transcription factor
CHOP, which is a key-signaling component of ER-stress induced apoptosis. In
present studies, XBP1 splicing is frequently used as an important marker for ER-
stress and is visualized by gel electrophoresis which is laborious and difficult to
quantify. The aim of this study was to develop and validate a quantitative RT-PCR
(qPCR) which detects only the spliced form of XBP1 mRNA. We stimulated PBEC
with thapsigargin and tunicamycin, both known ER-stress inducers, and performed
a qPCR with primers that were designed to recognize only the spliced form of
XBP1. We also performed qPCR for CHOP and BiP and correlated this with
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the spliced XBP1 mRNA to validate the results. The spliced XBP1 PCR product
was also confirmed by DNA sequencing. The correlation of XBP1 splicing with
the induction of CHOP and BiP was r=0.962 (p<0.000) and r=0.884 (p<0.000),
respectively. We compared the new method with the visualization of the spliced
XBP1 mRNA by gel electrophoresis and we obtained similar results. In conclusion,
we have developed a simple and quantitative method for the detection of spliced
XBP1 mRNA.
This study was supported in part by a grant from the Netherlands Asthma Foun-
dation.

P769
Pulmonary apoptosis in fetal Down syndrome
Martijn Bruijn1, Jan von der Thüsen2, Chris van der Loos3, Ronald de Krijger4,
Rhiannon van Loenhout5, Albert Bos1, Job van Woensel1. 1Pediatric Intensive
Care Unit, Emma Children’s Hospital/Academic Medical Center, Amsterdam,
Netherlands; 2Department of Histopathology, Royal Brompton and Harefield
NHS Trust, London, United Kingdom; 3Department of Pathology, Academic
Medical Center/University of Amsterdam, Amsterdam, Netherlands; 4Department
of Pathology, Erasmus MC, University Medical Center Rotterdam, Rotterdam,
Netherlands; 5Department of Pediatric Surgery, Erasmus MC, University Medical
Center Rotterdam, Rotterdam, Netherlands

Background: Increased levels of apoptosis have been implied in various non-
pulmonary conditions frequently found in Down syndrome (DS). Children with
DS are at increased risk for acute lung injury and fetal lung development is
disrupted in DS. In both processes, apoptosis plays a key role. Nevertheless,
pulmonary apoptosis has not been studied in DS.
Aim: We hypothesized that the amount of apoptotic epithelial cells in fetal lungs
of DS is increased compared to controls.
Methods: We compared lung tissue sections from autopsies of 21 fetuses with
DS and 12 controls (16-24 weeks gestational age (GA)). Sections were double
stained with antibodies against pan-cytokeratin (CK) and activated caspase-3 (C3),
markers for epithelium and apoptosis. Per section, 7 random photographs were
taken at 200x magnification. Spectral imaging software was used to quantify the
mean number of pixels that showed colocalization of CK and C3. All sections were
H&E stained to determine the presence of canalicular or saccular morphology.
Results: The mean (SD) percentage of CK-positive pixels was equal between DS
and controls (27.2% (4.7) versus 27.1% (6.2), p=0.97). The median percentage
(IQR) of CK-positive pixels that showed colocalization of C3 was 0.16% (0.18)
in DS compared to 0.27% (0.24) in controls (p=0.45). This was independent of
GA. The mean (SD) number of CK-positive pixels increased from 22.5% (5.2) to
30.4% (4.6) with the appearance of saccular morphology in controls but not in DS
(p=0.01).
Conclusion: The number of apoptotic epithelial cells in lungs of DS fetuses does
not differ from controls. We did find a difference in the development of epithelial
structures between DS and controls. This might explain anomalies in alveolar
development found at birth in DS.

P770
Airway epithelial protocadherin-1 expression is regulated by house-dust mite
and cigarette smoke exposure in mice
Martijn Nawijn1, Henk Koning2, Uilke Brouwer1, Lisette den Boef1,
Machteld Hylkema3, Dirkje Postma4, Gerard Koppelman2, Antoon van
Oosterhout1. 1Laboratory of Allergology and Pulmonary Diseases, Pathology
and Medical Biology, GRIAC Research Institute, University Medical Center
Groningen (UMCG), University of Groningen, Groningen, Netherlands;
2Pediatric Pulmonology and Pediatric Allergology, Beatrix Children’s Hospital,
GRIAC Research Institute, University Medical Center Groningen (UMCG),
University of Groningen, Groningen, Netherlands; 3Pathology and Medical
Biology, GRIAC Research Institute, University Medical Center Groningen
(UMCG), University of Groningen, Groningen, Netherlands; 4Pulmonology,
GRIAC Research Institute, University Medical Center Groningen (UMCG),
University of Groningen, Groningen, Netherlands

Recently, we identified Protocadherin-1 (PCDH1) as a novel susceptibility gene for
Bronchial Hyperresponsiveness (BHR). PCDH1 is expressed in airway epithelial
cells and encodes two isoforms of a protocadherin transmembrane protein. We aim
to get insight into PCDH1 function in airway epithelial cells in relation to BHR.
Therefore, we analyzed in vivo regulation of Pcdh1 isoforms in lung under basal
conditions and in mouse models of short-term cigarette smoke (CS) exposure and
house-dust mite (HDM) driven experimental asthma. Pcdh1 gene-structure was
investigated by Rapid Amplification of cDNA Ends (RACE). Pcdh1 expression
was investigated by qRT-PCR, western blotting and immunohistochemistry using
isoform-specific antibodies.
We identified a novel isoform of Pcdh1 lacking the transmembrane domain but re-
taining the intracellular signalling motifs, indicating a novel function as signalling
adapter molecule. Bronchial epithelial cells expressed all isoforms of Pcdh1, while
airway smooth muscle only expressed the isoforms encoding the signal transduction
domains. Surprisingly, Pcdh1 expression was unaffected during HDM-exposures,
but increased after termination of the treatment, indicating a putative role in ep-
ithelial repair. In strong contrast, Pcdh1 mRNA expression was markedly reduced
by CS exposure, as soon as 6 hours after a single exposure. These latter data
are especially of interest given the initial identification of linkage to the PCDH1

region in CS-exposed families. We conclude that CS-induced changes in airway
epithelium directly affect Pcdh1 expression levels, and hypothesize that PCDH1
regulation contributes to the epithelial response to CS-induced injury.

P771
Fluticasone furoate restores leptin/leptin receptor pathway in nasal epithelial
cells
Andreina Bruno1, Maria Ferraro1, Stefania Gerbino1, Angela Bonura1,
Paolo Colombo1, Stefania La Grutta2, Mark Gjomarkaj1, Elisabetta Pace1.
1National Research Council, Institute of Biomedicine and Molecular
Immunology, Palermo, Italy; 2Environmental Health, ARPA, Environmental
Health, ARPA, Palermo, Italy

Leptin/leptin receptor pathway has been shown to be involved in the epithelial
homeostasis and in tissue repair. Allergic rhinitis (AR) is characterized by a
IgE-mediated inflammation induced by the allergen exposure, leading to a chronic
inflammation with consequential structural abnormalities in the nasal epithelium.
Topical corticosteroids are recommended as first-line therapy in AR. The role of
the leptin/leptin receptor pathway and the specific effect of fluticasone furoate
(FF), a new topical corticosteroid, in the homeostasis of nasal epithelial cells are
largely unknown. We aimed to determine whether a nasal epithelial dysfunction of
leptin/leptin receptor pathway contributes to AR pathogenesis and to investigate
the effect of FF on this pathway. The human nasal epithelial cell line RPMI 2650
was first examined for leptin/leptin receptor expression by immunocytochemistry
and by flow-cytometry. Then, the RPMI 2650 cells were cultured in the presence
or absence of the allergen extract parietaria judaica (PARJ1), of the fibrogenic
cytokine TGF-β1 and of FF and analyzed for leptin receptor by flow-citometry
and for cell proliferation by clonogenic assay. The RPMI 2650 cells express leptin
and leptin receptor. PARJ1 and TGF-β1 significantly decreases the leptin receptor
expression and cell proliferation and FF completely abolishes and reverts the
effects of both PARJ1 and TGF-β1. In conclusion, allergen exposure and TGF-β1
alter the homeostasis of nasal epithelium by down-regulating leptin/leptin receptor
pathway whereas FF is able to restore both this pathway and nasal epithelial
homeostasis.

P772
S-CMC-Lys reduces oxidative stress of respiratory cells and increases GSH
intracellular content
Claudia Bazzini1, Rossella Balsamo2, Luigi Lanata2, Michela Bagnasco2,
Francesca Sassone1, Maria Lisa Garavaglia1, Giuliano Meyer1. 1Biomolecular
Sciences and Biotechnology, University of Milan, Milan, Italy; 2Medical Affair,
Dompè SPA, Milan, Italy

The treatment of human respiratory cells with S-carbocysteine lysine salt mono-
hydrate (S-CMC-Lys) determines a significant increase in GSH secretion by
stimulating glutathione (GSH) efflux from cells.The aim of this study was to
evaluate the S-CMC-Lys effects on the GSH intracellular content and methabolism
after an oxidative stress or after exposure to Cigarette Smoke Extract (CSE).
Methods: GSH and Reactive Oxygen Species (ROS) content in response to
S-CMC-Lys,H2O2 and CSE treatments was evaluated with fluorimetric or lumi-
nescence based essays in respiratory cell lines.The expression of GSH system
enzymes was detected by real-time PCR and western blot experiments.
Results: S-CMC-Lys induces in respiratory cells lines a significant increase of
the GSH intracellular content and a significant increase in the expression of the
catalytic subunit of γ-GCS (γ-Glutamyl Cysteine Synthase), a key enzyme for
the synthesis of GSH. S-CMC-Lys pre-treatment of cells prior H2O2 exposure
was able to reduce ROS.The co-subministration of S-CMC-Lys with CSE for a
prolonged period (24 hours)resulted in an increase in the GSH content and a
significantly increased level of γ-GCS and GR (glutathione reductase) mRNA.
Conclusions: S-CMC-Lys increases the GSH intracellular content of respiratory
cell lines by enhancing the expression of γ-GCS catalytic subunit.The pre-treatment
of respiratory cells with S-CMC-Lys exert a protective function during oxidative
stress,reducing the ROS-mediated inflammatory response.The cosubministration of
S-CMC-Lys potentiates the cell adaptive response to a CSE exposure,counteracting
the CSE negative effects on the GSH system and ROS production.

P773
Mitochondrial dysfunction in airway epithelium increases pro-inflammatory
IL-8, impairs barrier function and reduces glucocorticoid responsiveness
Roland Hoffmann, Simone Brandenburg, Nick ten Hacken, Antoon van
Oosterhout, Irene Heijink. Allergology and Lung Diseases, University Medical
Center, Groningen, Netherlands

Introduction: Despite the broad anti-inflammatory effects of glucocorticoids
(GC), they provide little therapeutic benefit in COPD. Mitochondrial dysfunction
has been described in COPD patients and can be induced in airway epithelial
cells in vitro by cigarette smoke. We hypothesize that impaired mitochondrial
function induces a phenotypic shift in airway epithelial cells leading to increased
pro-inflammatory responses, impaired barrier function and reduced GC sensitivity.
Methods: We determined IL-8 secretion (ELISA) and epithelial barrier function
(ECIS) in the alveolar epithelial cell line A549 and the mitochondrial impaired
cell line A549.B2 and their sensitivity to the GC budesonide (10-8M).
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Results: Basal production of IL-8 by mitochondrially impaired A549.B2 cells is
increased compared to A549 control cells. Moreover, suppression of IL-8 by the
GC budesonide (10-8M) is significantly less (24%±9%, p<0.02) in A549.B2 cells
compared to A549 cells. Furthermore, while budesonide was able to efficiently
increase barrier function in control A549 cells (p<0.001), there was not significant
effect in A549.B2 cells. Finally, we observed that A549.B2 cells were less capable
to recover from wounding than control A549 cells.
Conclusion/Discussion: In conclusion, our data indicate that mitochondrial dys-
function leads to increased pro-inflammatory activity, inefficient wound healing
and reduced responsiveness to GCs. We speculate that mitochondrial dysfunc-
tion as observed in COPD may contribute to the GC-insensitive chronic airway
inflammation in this disease.

P774
Effect of phosphodiesterase IV inhibitors on eotaxin expression in bronchial
epithelial cells – Comparison between immortalized and primary line
Magdalena Paplinska, Ryszarda Chazan, Hanna Grubek-Jaworska. Internal
Diseases, Pneumonology and Allergology, Medical Universytet of Warsaw,
Warsaw, Poland

Eotaxins are an important agents of the patophysiology in the obstructive airway
diseases. They are responsible for eosinophil recrutation into respiratory tract.
Phosphodiesterases (PDEs) are a huge and diversified family of enzymes decom-
posing cAMP. PDE4 inhibitors as drugs, act through cAMP elevation and can
inhibit inflammation in many ways.
The aim of this work was to evaluate the effect of PDE4 inhibitors (rolipram
and RO-20-1724) on eotaxin (CCL11, CCL24 and CCL26) expression in human
bronchial epithelial cells: immortalized - BEAS-2B (ATCC) and primary (ATCC).
Cells were preincubated with PDE4 inhibitors for 1 h and stimulated with IL-
4+TNF-α or IL-13+TNF-α for 48h. Protein levels were measured using ELISA
kits, changes in genes expression were measured using real time PCR.
Results: The both of cell lines produced different eotaxins: BEAS-2B synthesized
CCL11 and CCL26, PBEC - CCL24 and CCL26. Distinct effects of PDE4 in-
hibitors in immortalized as compared to primary cell line were observed. PDE4
inhibitors decreased the mean level of eotaxin gene and protein expression in
BEAS-2B usually in statistically significant manner. PDE4 inhibitors stimulated
eotaxin gene expression; specially rolipram significantly increased the mean levels
of eotaxin gene expression, but did not change their protein synthesis.
Conclusions: Our results do not permit to predict the effects of PDE4 inhibitors
on bronchial epithelial cells because of the differences in the biology of the both
used cell lines. Unequivocal resolution of the problem needs more experimental
trials using more primary cell lines or experimental animal model.

P775
ciliaFA: A free research tool for accurate, automated, high-throughput
measurement of ciliary beat frequency (CBF)
Claire Smith1, Jana Djakow2, Petr Djakow3, Alexandra Patel1, Robert Hirst1,
Peter Andrew1, Christopher O’Callaghan1. 1Department of Infection, Immunity
and Inflammation, University of Leicester, Leicester, United Kingdom;
2Department of Paediatrics, 2nd Faculty of Medicine, University Hospital Motol,
Prague, Czech Republic; 3IT Solutions, Siemens IT Solutions, Prague, Czech
Republic

Aim: To develop a program that allows batch processing of multiple movie (.AVI)
files for measurement of CBF.
Introduction: A program was developed that converts average pixel intensities
within a region of interest to a waveform. The waveform is analysed by fast fourier
transformation (FFT) to extract the dominant frequency. The code runs on freeware
(ImageJ) coupled to Microsoft Excel. It can be used with.AVI from any source,
and has been developed for research use with cilia from the respiratory, fallopian
or brain epithelia.
Methods: Image files of 115 ciliated epithelial cell cultures were captured using
a digital high-speed video recorder. In order to capture a range of CBF mea-
surements, the bacterial toxin, pneumolysin, was used to inhibit CBF. Mean CBF
measurements made by conventional frame by frame counting of ciliary beat cycles
by slow motion playback were compared with those obtained using the automated
ciliaFA system.
Results: The mean (sd) difference between the ciliaFA and conventional meth-
ods was -0.4 (1.6) Hz, the correlation coefficient was shown to be 0.8 and the
Bland-Altman limits of agreement were -3.5 to 2.7 Hz.

Conclusion: The data showed that the ciliaFA software calculated consistent CBF
measurements. The advantages of this system include automated, high throughput
CBF analysis; whole field and individual region of interest measurements, and
elimination of selection bias.

P776
Interactions between epithelial cells and neutrophils during
pro-inflammatory conditions
Ida von Schéele, Kjell Larsson, Lena Palmberg. Institute of Environmental
Medicine, Lung- Allergy Research, Karolinska Institutet, Stockholm, Sweden

Inter-cellular communication is essential for defense and survival of the organism.
The aim of the study was to find out whether there is an active cross-talk between
cells constituting the first line of defense; alveolar epithelial cells (A549) and
neutrophils, following activation with pro-inflammatory stimuli in vitro. Further,
to explore whether this communication is altered in chronic obstructive pul-
monary disease (COPD), a condition characterized by chronic airway and lung
inflammation.
Blood neutrophils from healthy subjects and COPD-patients were co-cultured
with A549 cells in medium and in medium containing lipopolysaccharide (LPS),
peptidoglycan (PGN) or tumor necrosis factor (TNF). The expression of TLR2,
TLR4 and CD14 on the cell surface of neutrophils was assessed by flow cytometry
and CXCL8 (IL-8) and soluble CD14 (sCD14) in the supernatant were measured
with ELISA.
On neutrophils, the surface expression of TLR2 was diminished following activa-
tion with all three pro-inflammatory stimuli and membrane bound (mCD14) and
TLR4 expression were increased in co-cultures compared to single cell cultures,
irrespective of pro-inflammatory stimulation. A strong correlation between CXCL8
and sCD14 was observed in LPS-stimulated co-cultured cells.
These data showed a down regulation of TLR2 on neutrophils induced by pro-
inflammatory stimuli and is strongly suggesting an active cross-talk between A549
cells and blood neutrophils, both in unstimulated cells and following activation
with pro-inflammatory stimuli, in vitro.

P777
Effect of cigarette smoke extract or TGF-β1 on hyaluronan production and
hyaluronan modulating enzymes in primary murine lung fibroblasts
Ken Bracke1, Juanita Vernooy2, Tine Demoor1, Guy Joos1, Emiel Wouters2,
Guy Brusselle1, Mieke Dentener2. 1Respiratory Medicine, Ghent University
Hospital, Ghent, Belgium; 2Respiratory Medicine, Maastricht University Medical
Centre+, Maastricht, Netherlands

Hyaluronan (HA) is a component of the extracellular matrix and low molecular
weight (LMW) HA fragments have pro-inflammatory capacities. Exposing mice
to cigarette smoke (CS) for 1 or 6 months results in enhanced deposition of
LMW HA in lung parenchyma and airway walls and in altered expression of
HA synthases and hyaluronidases (Bracke et al., Am J Respir Cell Mol Biol.
2010;42(6):753-61). To pinpoint a source of HA, we studied HA-production and
expression of HA modulating enzymes in primary murine pulmonary fibroblasts
stimulated with cigarette smoke extract (CSE) or TGF-β1.
Fibroblasts were isolated from lungs of C57BL/6 mice and cultured in vitro. At
passage 6, cells were stimulated for 24h or 48h with control medium, 5% CSE
or 2ng/ml TGF-β1. mRNA expression of HA synthases (Has1, Has2, Has3) and
hyaluronidases (Hyal1, Hyal2) was evaluated by RT-PCR. HA production was
measured in supernatant by ELISA.
In vitro stimulation of pulmonary fibroblasts with CSE significantly decreased the
mRNA expression of Has1 (synthesizing high molecular weight (HMW) HA) and
significantly increased the expression of Hyal2 (degrading HMW HA to LMW HA
fragments). Stimulation with TGF-β1 resulted in significantly increased mRNA
expression of Has2 (synthesizing HMW HA). Accordingly, HA-levels in the fi-
broblast supernatant decreased significantly upon 48h stimulation with CSE, while
they were significantly increased upon 24h or 48h stimulation with TGF-β1.
Decreased Has1 and increased Hyal2 in CSE-stimulated fibroblasts suggests re-
duced synthesis and enhanced breakdown of HMW HA. This may contribute to
the accumulation of LMW HA fragments, observed in CS-exposed mice.

P778
Cigarette smoke down-regulates the expression of β-catenin in primary
human lung fibroblasts
Nicola Miglino1, Seidel Petra1, Michael Roth1, Charlotte Sadowski-Cron2,
Didier Lardinois2, Michael Tamm1, Pieter Borger1. 1Pulmonary Cell Research,
Department Biomedicine, University Hospital Basel, Basel, Switzerland;
2Thoracic Surgery, University Hospital Basel, Basel, Switzerland

Rationale: Cigarette smoke is the major cause of COPD/emphysema but the
etiology of these diseases is still unknown. β-catenin is a signaling molecule which
is regulated through degradation/stabilization mechanism, and which promotes cell
proliferation via the Wnt signaling pathway. Decreased β-catenin signaling may
be involved in the parenchymal tissue destruction leading to emphysema.
Objectives: Investigate the effect of cigarette smoke on the expression of β-catenin
and cell proliferation in primary human lung fibroblasts (n=6).
Methods: Fibroblasts were exposed to cigarette smoke conditioned medium (20%,
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24 hours). Expression of β-catenin was determined by immuno-blotting. Prolifer-
ation was determined by [3H]-thymidine incorporation.
Results: Cigarette smoke significantly down-regulated β-catenin expression and
reduced proliferation of primary lung fibroblasts.
Conclusions: Cigarette smoke down-regulates β -catenin and reduces cell prolif-
eration in lung fibroblasts which may underlie the impaired tissue repair leading
to parenchymal destruction in the lung of COPD/emphysema patients.

P779
Anti-inflammatory effect of beclomethasone dipropionate and formoterol on
TNF-α-induced human endothelial cell activation
Silvana Cianchetti, Cristina Cardini, Gabriele Nicolini, Alessandro Celi,
Pierluigi Paggiaro. Cardio-Thoracic and Vascular Department, University of
Pisa, Pisa, Italy Cardio-Thoracic and Vascular Department, University of Pisa,
Pisa, Italy Medical Affairs, Chiesi Farmaceutici S.p.A., Parma, Italy
Cardio-Thoracic and Vascular Department, University of Pisa, Pisa, Italy
Cardio-Thoracic and Vascular Department, University of Pisa, Pisa, Italy

Background: Among the structural cells, endothelial cells (EC) represent crit-
ical elements: they control leukocyte traffic through the adhesion molecule and
chemokine expression.
Aim: To investigate the effect of beclomethasone dipropionate (BDP) and for-
moterol (F), either alone or in combination, on TNF-α- induced ICAM-1 expression
and IL-8 release in human umbilical vein endothelial cells.
Methods: EC were incubated with BDP (10-11-10-5M), F (6/100 with respect to
BDP concentration) or drug diluent (control cells: CC) and then exposed to TNF-α
(200 U/ml; 4 hrs). For BDP/F combination (w/w: 100/6) EC were treated with low
doses of BDP (10-11and 10-9M) and/or FOR (6×10-13 and 6×10-11M). Surface
ICAM-1 expression and IL-8 release were measured by ELISA.
Results: BDP reduced TNF-α-induced IL-8 release (mean±SEM% decrement)
with maximal inhibition 23.7±4.2 at 10-7 M and 22.6±3.7 at 10-5 M (p<0.05 vs
CC); F did not significantly affect IL-8 release (9.2±2.8% at the maximal dose
tested). In a different experimental set, BDP/F inhibited IL-8 release with respect
to BDP alone (10-9M/6×10-11M: 27.6.2±4.7 vs 10-9M: 14.6±3.5%, p<0.05, n=8),
achieving an effect comparable to that observed with BDP 10-5M alone; BDP/F, al-
though to a less extent, tended to decrease ICAM-1 expression (10-9M/6×10-11M:
17.2±0.8 vs 10-9M: 9.3±2.1% and F:4.2±2.6, p=0.05, n=5).
Conclusions: BDP in combination with F is more effective in inhibiting EC
activation as compared with BDP alone, thus allowing to use lower BDP doses
to reach the maximum inhibitory effect. These results may explain some clinical
anti-inflammatory activities of BDP/F combination.

92. The ageing pulmonary interstitium

P780
Ambrisentan attenuates lung and heart injury in a rat model of
bronchopulmonary dysplasia
Gerry Wagenaar, Yvonne de Visser, El Houari Laghmani, Frans Walther.
Department of Pediatrics, Division of Neonatology, Leiden University Medical
Center, Leiden, Netherlands

The selective endothelin receptor type A antagonist ambrisentan may be a novel
therapeutic agent in neonatal chronic lung disease by blocking the adverse effects
of the potent vasoconstrictor endothelin-1, including pulmonary arterial hyperten-
sion (PAH)-induced right ventricular hypertrophy (RVH). The cardiopulmonary
effects of ambrisentan were studied in neonatal rats with hyperoxia-induced lung
injury. Ambrisentan treatment was investigated in 2 models of experimental BPD:
a prophylactic model, in which pups were continuously exposed to hyperoxia and
treated daily with either saline or ambrisentan (20 mg/kg body weight/day; injected
subcutaneously), and an injury-recovery model, in which pups were exposed to
hyperoxia for 9 days, followed by 9 days of recovery in room-air and treatment
with ambrisentan was started on day 6 of oxygen exposure and continued during
the recovery period. In the prophylactic model treatment with ambrisentan im-
proved survival (p <0.01) by reducing lung fibrin deposition (3-fold, p <0.001),
alveolar septum thickness (1.7-fold, p < 0.001) and medial wall thickness of small
arterioles as a marker for PAH (1.7-fold, p <0.001), and preventing associated
RVH (p <0.001). Treatment with ambrisentan did not have beneficial effects on
alveolar enlargement, vascularization, the pulmonary influx of macrophages and
neutrophils, and the mRNA expression of procoagulant and inflammatory markers.
In the injury-recovery model treatment with ambrisentan attenuated PAH and RVH
(p <0.001), demonstrating that established PAH-induced RVH is still reversible in
the neonatal period. Beneficial effects on reduced pulmonary vascularization and
alveolarization were absent.

P781
Serum HSP47 is a novel blood marker for rapidly progressive interstitial
pneumonia
Tomoyuki Kakugawa1, Shin-Ichi Yokota2, Yuji Ishimatsu1, Tomayoshi Hayashi3,
Shota Nakashima1, Shintaro Hara1, Noriho Sakamoto1, Hiroshi Kubota4,5 ,
Mariko Mine6, Yasuhiro Matsuoka4, Hiroshi Mukae7, Kazuhiro Nagata4,8,
Shigeru Kohno1. 1Second Department of Internal Medicine, Nagasaki University
School of Medicine, Nagasaki, Japan; 2Department of Microbiology, Sapporo
Medical University School of Medicine, Sapporo, Japan; 3Department of
Pathology, Nagasaki University Hospital, Nagasaki, Japan; 4Department of
Molecular and Cellular Biology, Institute for Frontier Medical Sciences, Kyoto
University, Kyoto, Japan; 5Department of Life Science, Faculty and Graduate
School of Engineering and Resource Science, Akita University, Akita, Japan;
6Biostatistics Section, Division of Scientific Data Registry, Atomic Bomb Disease
Institute, Nagasaki University Graduate School of Biomedical Sciences,
Nagasaki, Japan; 7Department of Respiratory Medicine, School of Medicine,
University of Occupational and Environmental Health, Kitakyushu, Japan;
8Laboratory of Molecular and Cellular Biology, Faculty of Life Sciences, Kyoto
Sangyo University, Kyoto, Japan

Heat shock protein (HSP) 47, a collagen-specific molecular chaperone, is involved
in the processing and/or secretion of procollagen. The aim of this study was
comparative analysis of the diagnostic values of serum HSP47, Krebs von den
Lungen-6 (KL-6), surfactant protein (SP)-A, SP-D and lactate dehydrogenase
(LDH) levels for rapidly progressive interstitial pneumonia.
Subjects comprised 27 patients with rapidly progressive interstitial pneumonia,
12 with cryptogenic organizing pneumonia (COP), 19 with idiopathic usual in-
terstitial pneumonia (UIP), 16 with idiopathic nonspecific interstitial pneumonia
(NSIP), 11 with collagen vascular disease-associated UIP, 11 with collagen vascular
disease-associated NSIP, and 18 healthy adult volunteers.
Serum levels of HSP47 in patients with rapidly progressive interstitial pneu-
monia were significantly higher than those in patients with COP, idiopathic
UIP, idiopathic NSIP, collagen vascular disease-associated UIP, collagen vascular
disease-associated NSIP and healthy volunteers. Receiver operating characteristic
curves revealed that HSP47 was superior to the other markers. The cut-off level
for HSP47 that resulted in the highest diagnostic accuracy was 896.9 pg/ml. The
sensitivity, specificity, and diagnostic accuracy were 92.6%, 100%, and 98.2%,
respectively.
These results suggest that of the markers studied, HSP47 is the best serum marker
for rapidly progressive interstitial pneumonia.

P782
Protease-activated receptor-2 triggers epithelial to mesenchymal transition:
Potential relevance in pulmonary fibrosis
Keren Borensztajn1, Jan von der Thüsen2, Maikel Peppelenbosch3,
Arnold Spek1. 1Center for Experimental and Molecular Medicine, Academic
Medical Center, Amsterdam, Netherlands; 2Histopathology, Royal Brompton
Hospital, London, United Kingdom; 3Gastroenterology and Hepatology, Erasmus
Medical Center, Rotterdam, Netherlands

Idiopathic pulmonary fibrosis (IPF) constitutes the most devastating form of fibrotic
lung disorders. The destructive fibroblast foci characteristic of IPF originate, at
least partly, via epithelial to mesenchymal transition (EMT). The extracellular sig-
nals and cellular receptors triggering EMT in IPF remain incompletely understood
however. Recently, we showed that protease-activated receptor-2 (PAR-2), a trans-
membrane G-protein-coupled receptor expressed ubiquitously in the lung, is an
essential player in fibrotic lung disorders by directly targeting fibroblasts. Here, we
explore the role of PAR-2 on epithelial cells by focussing on PAR-2-induced EMT
in pulmonary fibrosis. Immunostaining of lung biopsies of IPF patients showed
prominent PAR-2 expression by fibroblasts and epithelial cells overlying fibroblast
foci. Double stainings indicated that PAR-2 co-localized on cells expressing both
epithelial (cytokeratins) and mesenchymal (vimentin) markers, indeed suggesting a
role of PAR-2 in EMT in IPF. Subsequent in vitro experiments showed that PAR-2
stimulation induced a fibroblast-like morphology in type II lung epithelial cells, the
expression of the myofibroblast markers vimentin and α-SMA, and the secretion
of collagen. Interestingly, PAR-2 stimulation triggered β-catenin accumulation and
translocation to the nucleus. In conclusion, PAR-2 triggers EMT of epithelial
cells and PAR-2 dependent activation of the β-catenin/WNT signaling pathway is
probably the main driver of PAR-2-induced EMT. Overall our data thus suggest
that inhibition of the PAR-WNT axis may be a clinically relevant treatment option
in IPF but also in other disorders in which EMT is essential.

P783
Disruption of Nrf2 enhances susceptibility to pulmonary fibrosis induced by
bleomycin in mice
Ying-Ji Li1, Takako Shimizu1, Yukiyo Hirata1, Hirofumi Inagaki1,
Arata Azuma2, Hajime Takizawa3, Satoru Takahashi4, Masayuki Yamamoto5,
Tomoyuki Kawada1, Shoji Kudoh2,6 . 1Department of Hygiene and Public Health,
Nippon Medical School, Tokyo, Japan; 2Department of Pulmonary
Medicine/Infection and Oncology, Nippon Medical School, Tokyo, Japan; 3Fourth
Department of Internal Medicine, Teikyo University, School of Medicine,
Kawasaki, Japan; 4Department of Anatomy and Embryology,Biomolecular and
Integrated Medical Sciences, University of Tsukuba, Ibaragi, Japan;5Department
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of Biochemistry, Tohoku University Graduate School of Medicine, Sendai, Japan;
6Fukujuji Hospital, Anti-Tuberculosis Association, Kiyose, Japan

Introduction: Recently studies suggest that N-acetylcysteine improve the idio-
pathic pulmonary fibrosis. Oxidant/antioxidant balances may play an important
role in many of the processes of inflammation and fibrosis. Nrf2 is involved in the
transcriptional regulation of many antioxidant genes. We therefore investigated the
role of Nrf2 against the development of pulmonary fibrosis in mice.
Materials and methods: Both Nrf2–/– and Nrf2+/+ C57BL/6J mice were used.
Bleomycin was administered intravenously to the mice at a dosage of 0, 70, 80,
and 90 mg/kg body weight on day 0, and the fibroblastic foci were assessed histo-
logically by Ashcroft score determined in the lung tissues on day 28. Furthermore,
bleomycin was administered intravenously to the mice at a dosage of 80 mg/kg
body weight on day 0, and the bronchoalveolar lavage (BAL) fluid examined for
cell populations on days 0, 3, 7, 10, 14, 21, and 28.
Results: The fibroblastic foci were induced by bleomycin at a dosage of 90mg/kg
body weight in the lung tissues on day 28 in Nrf2+/+ mice. In contrast, the
fibroblastic foci were induced by bleomycin at a dosage of 70mg/kg body weight
in Nrf2–/– mice. The total number of cells and macrophages in the BAL fluid were
significantly increased from day7 after bleomycin administered in both Nrf2+/+

and Nrf2–/– mice. The increased cells number were significantly greater in Nrf2+/+

mice than in Nrf2–/– mice.
Conclusions: These findings suggest that Nrf2 might be an important genetic fac-
tor in the determination of susceptibility to bleomycin induced pulmonary fibrosis
by regulating the macrophages defense mechanisms.

P784
αB-crystallin is involved in the process of pulmonary fibrosis
Pierre-Simon Bellaye1, Guillaume Wettstein1, Carmen Garrido1, Jack Gauldie3,
Martin Kolb3, Philippe Camus1,2, Philippe Bonniaud1,2 . 1Stress Protein and
Cancer, INSERM U866, Dijon, Bourgogne, France; 2Service de Pneumologie et
Réanimation Respiratoire, CHU, Dijon, Bourgogne, France; 3Centre of Gene
Therapeutics, McMaster University, Hamilton, ON, Canada

Introduction: Idiopathic Pulmonary Fibrosis (IPF) is a devastating disease with
currently no treatment. In the presence of TGF-β, epithelial cells differentiate into
myofibroblats, key pro-fibrotic cells in a proccess called epithelial-to-mesemchymal
transition (EMT).
αB-crystallin belongs to the small heat shock protein family and is constitutively
expressed in many tissues including lungs. αB-crystallin is inducible by stress
and has a major role in cell cytoskeleton architecture homeostasis by interacting
with intermediate filament elements. The role of αB-crystallin in fibrogenesis is
unknown.
Methods: In vitro we induced EMT on A549 cells after rTGF-β treatment. In
vivo, Sprague Dawley rats received intra-tracheal administration of AdTGF-β or
AdDL control. SV129 mice wild type (WT) or knock out (KO) for αB-crystallin
received intra-tracheal bleomycin (0.07U/mouse).
Results: In vitro during TGF-β1-induced EMT: 1. αB-crystallin is early overex-
pressed, 12 hours before α-SMA overexpression; 2. αB-crystallin colocalize with
α-SMA; 3. αB-crystallin interacts with HSP27; 4. The modulation of αB-crystallin
plays a role on TGF/SMAD pathway.
In vivo: 1. αB-crystallin is overexpressed in fibrotic areas induced by TGF-β
overexpression in rats or bleomycin administration in mice; 2. By day 21, collagen
accumulation in the lung was significantly higher in WT mice (3 fold increase,
p<0.05) compared to KO mice; 3. The level of TGF-β1 was lower in KO mice
after bleomycin injection.
Conclusion: These results provide evidence that αB-crystallin is involved in
pulmonary fibrosis maybe through a role in EMT.
This work is supported by the EU, 7th FP, HEALTH-F2-2007-202224 eurIPFnet

P785
Systemic sclerosis patients’ sera recognize collagen V in experimental
scleroderma lung fibrosis
Natália Borsonello1, Ana Paula Velosa1, Patricia Martin1, Roberta Marangoni1,
Solange Carrasco1, Edwin Parra2, Vera Capelozzi2, Natalino Yoshinari1,
Walcy Teodoro1. 1Reumathology, Universidade de São Paulo, São Paulo, Brazil;
2Pathology, Universidade de São Paulo, São Paulo, Brazil

Background: Type V collagen (COLV) has been recognized as an auto antigen
involved in lung transplantation rejection and may be involved in systemic scle-
rosis pathogenesis (SSc), since immunization of healthy rabbits with this collagen
induced an experimental model with similar characteristic of SSc patients.
Objective: To investigate if SSc patient’s sera recognize COLV present in pul-
monary tissue from this model and collagen isolated from supernatant culture of
pulmonary fibroblasts from these patients.
Methods: Immunofluorescence using collagen type I, III and IV adsorved sera
from 8 SSc treatment naive patients and from 8 controls was performed to evaluate
COLV reactivity in lung tissue from experimental model. These sera were also
tested by immunoblotting to evaluate COLV reactivity in collagen isolated from
SSc patient’s lung fibroblasts supernatants.
Results: Positive immunofluorescence reaction was observed when the sera of
SSc patients recognized epitopes of COLV in the experimetal model vessels walls
and pulmonary interstitium contrasting with the negative reaction observed in

the control. Morphometric analysis confirmed these findings, demonstrating a
higher COLV reactivity to sera from SSc patients when compared to the control
(p=0.0028). Immunoblotting showed that SSc patients sera strongly reacted to
COLV standard and to the high molecular weight fragments of COLV isolated
from SSc lung fibroblasts culture supernatants, different from control sera reactivity
(p=0,02).
Conclusions: SSc patient’s sera recognize COLV epitopes in experimental model
lung tissue and SSc patient’s lung fibroblasts culture suggesting that this protein is
an antigen involved in SSc pathogenesis.

P786
Work of inflation is the best correlate to lung fibrosis induced by bleomycin in
mice
Jonathan E. Phillips, Ruoqi Peng, Gaurav Tyagi, Rosario Garrido, Lisa Burns,
Paul Harris, Jay S. Fine, Christopher S. Stevenson. Inflammation Discovery,
Hoffmann-La Roche, Nutley, NJ, United States

Introduction: Bleomycin (BLM) induces a transient lung fibrosis that has been
used to investigate mechanisms related to idiopathic pulmonary fibrosis. Our aim
was to determine the method for assessing lung function that provided the strongest
correlation to the lung fibrosis.
Methods: BLM (2U/kg) or saline was intratracheally microsprayed to male,
C57BL/6 mice under isofluorane. Lung function was assessed using the flexivent
system and after euthanasia, lungs were inflated in situ under a constant pressure
of 25 cm H2O starting 1–35d after BLM administration (n=8). Right and left lung
sections, stained with Masson’s trichrome, were graded for fibrosis (0-4, i.e. no
fibrosis to severe) and the scores were combined (0-8).
Results: Lung fibrosis scores were progressive 1-14d after BLM challenge. From
14-35d, the fibrosis scores did not significantly change. Lung function changes
were more subtle and no significant changes in resistance or elastance were ob-
served at 21d post-BLM. The only significant change occurred in work of inflation
(WoI).

Day 21 post-BLM Saline Bleomycin % Difference

Resistance (cmH2O)/mL) 0.72±0.03 0.86±0.07 20%
Elastance (cm H2O/mL) 34.4±1.2 41.0±4.2 19%
WoI (J/I)# 9.4±0.2 10.5±0.5 12%*
Fibrosis Score 0 3.3±0.6 N/A

#Data acquired at 3× tidal volume; *P<0.05 (n=7 control & n=8 BLM).

Compared to other indicators of lung function, WoI showed the most significant
correlation to fibrotic score with the highest Pearson correlation coefficient = 0.74
(P < 0.05).
Conclusion: Scores for lung fibrosis are the robust indicator of BLM-induced
changes to the lung. Although changes in lung function were less obvious, WoI
provided a greatest level of precision to detect significant changes.

P787
Levels of cytokines and chemokines in BAL fluid in patients with idiopathic
interstitial pneumonitis and collagen vascular disease associated interstitial
pneumonitis
Taichi Shiobara1, Hirokuni Hirata1, Yasutsugu Fukushima1,
Masamitsu Tatewaki1, Fumiya Fukushima1, Kazuyuki Chibana1,
Kumiya Sugiyama1, Masafumi Arima2, Kazuhiro Kurasawa1, Takeshi Fukuda1.
1Pulmonary Medicine and Clinical Immunology, Dokkyo University School of
Medicine, Mibu-machi, Shimotsuga-gun, Tochigi, Japan; 2Developmental
Genetics, Chiba University Graduate School of Medicine, Chiba, Japan

Inflammatory cytokines and chemokines have been reported to play important
roles in the pathogenesis of interstitial lung diseases. However, their individual
roles in idiopathic interstitial pneumonitis (IIP) and in the other types of inter-
stitial pneumonitis (IP), including collagen vascular disease associated interstitial
pneumonitis (CVD-IP), remain unknown. BAL fluid levels of IL-1β, -2, -4, -5,
-6, -7, -8, -10, -12, -13, -17, G-CSF, IFN-γ, MCP-1, MIP-1, and TNF-α were
measured using a bead suspension array in 8 patients (5 men, 3 women; mean
age, 60.0±9.9 years) with idiopathic nonspecific interstitial pneumonitis (NSIP),
6 patients (3 men, 3 women; mean age, 69.0±4.8 years) with idiopathic usual
interstitial pneumonitis (UIP), 3 patients (2 men, 1 woman; mean age, 66.3±5.5
years) with rheumatoid arthritis (RA), and 3 patients (1 man, 2 women; mean age,
52.3±14.5 years) with dermatomyositis (DM) in CVD-IP, as well as in 13 patients
(2 men, 11 women; mean age, 51.8±17.2 years) with sarcoidosis, as a disease
control. Levels of IL-7 were highest for DM (19.0±6.8 pg/ml), compared with
other IPs (9.6±7.8 pg/ml for UIP, 8.6±3.7 pg/ml for NSIP, 7.0±6.9 pg/ml for
RA) and sarcoidosis (4.2±2.5 pg/ml). On the other hand, levels of TNF-α were
highest for RA (27.8±37.0 pg/ml), compared with other IPs (2.3±1.1 pg/ml in
UIP, 1.3±0.8 pg/ml in NSIP, 10.7±9.3 pg/ml in DM) and sarcoidosis (5.9±6.1
pg/ml). Interestingly, levels of IL-17 were detectable only in RA (5.2±5.0 pg/ml).
Differences seen in the level of each cytokine and chemokine between patients
with IIPs and CVD-IP might reflect the pathogenesis of the IP.
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P788
Enhanced acute pulmonary inflammation and reduced fibrotic response in
quartz-exposed p47phox-deficient mice
Catrin Albrecht1, Damien van Berlo1, Agnes Boots1,2, Anton Wessels1,
Verena Wilhelmi1, Agnes Scherbart1 , Kirsten Gerloff1, Francois Huaux3,
Aalt Bast2, Roel Schins1. 1Particle Research, IUF - Leibniz Research Institute
for Environmental Medicine, Duesseldorf, Germany; 2Toxicology, Maastricht
University, Maastricht, Netherlands; 3Industrial Toxicology and Occupational
Medicine, Faculty of Medicine, UCL, Brussels, Belgium

Previous studies have shown that quartz (crystalline silica) provides a useful tool
to study experimental fibrosis in rodents. In the present study, we have inves-
tigated the involvement of phagocyte-derived reactive oxygen species (ROS) in
quartz-induced inflammatory and fibrotic responses.
NADPH oxidase p47phox subunit deficient mice and their wild type counterparts
were exposed to 100 mg/kg b.w. quartz via a single pharyngeal aspiration. After
24 hours markers of inflammation and oxidative stress were investigated in bron-
choalveolar lavage fluid (BALF) and lung tissue. Quartz elicited a strong acute
inflammatory response, characterised by a remarkably similar pulmonary influx of
neutrophils in both strains. Interestingly, however, luminex multiplex analysis of
BALF revealed stronger increases of interleukin (IL)-1β, IL-6, keratinocyte-derived
chemokine (KC), monocyte chemoattractant protein-1 (MCP-1) and granulocyte
colony stimulating factor (G-CSF) in the knockout mice compared to wild type
animals. Differences in IL-4, IL-10, IL-13 and tumour necrosis factor-alpha (TNF-
α) were not detectable. In contrast, pulmonary mRNA levels of the oxidative
stress markers γ-glutamyl cysteine synthetase (γ-GCS) and heme oxygenase-1
(HO-1) were significantly enhanced only in the wild type mice in response to
quartz-treatment. Three months after quartz treatment, significantly less fibrosis
occurred in the lungs of knockout mice, as indicated by hydroxyproline content
and Masson’s trichrome staining.
These data show that impairment of NADPH oxidase increases acute inflamma-
tory responses, whereas it reduces oxidative stress and fibrosis in the lungs of
quartz-exposed mice.

P789
Muscarinic receptor stimulation differentially regulates extracellular matrix
gene expression in lung fibroblasts
Bart Dekkers, Reinoud Gosens, Johan Zaagsma, Herman Meurs. Department of
Molecular Pharmacology, University of Groningen, Groningen, Netherlands

Airway fibrosis is a characteristic feature of both asthma and COPD, in which
fibroblasts are importantly involved. Increased activity of the cholinergic system
may contribute to airway fibrosis, as muscarinic receptor stimulation has been
shown to enhance collagen deposition by fibroblasts. The effects of muscarinic
receptor stimulation on the expression profile of other extracellular matrix (ECM)
proteins, however, remains to be established. To assess the effects of muscarinic re-
ceptor stimulation on ECM expression, MRC5 lung fibroblasts were stimulated for
24 h with increasing concentrations (10 nM – 100 μM) of the muscarinic receptor
agonist methacholine in the absence and presence of the fibrogenic growth factor
TGF-β1 (2 ng/ml), after which ECM gene expression was determined by quanti-
tative PCR. The results demonstrate that methacholine concentration-dependently
enhanced gene expression of the laminin α1 chain, whereas expression of the
decorin gene was decreased. No effects of methacholine were observed on the
gene expression of collagen I, collagen III, fibronectin, biglycan, versican or
laminin α2, β1 and γ1 chains. In the presence of TGF-β1, methacholine (10 μM)
enhanced the gene expression of fibronectin and collagen I. No additional effects
of methacholine were observed on the expression of the other ECM genes in-
vestigated. Collectively, these results indicate that muscarinic receptor stimulation
selectively changes the expression of specific ECM genes, which may contribute
to the airway remodelling as observed in asthma and COPD.

P790
Collagen V and decorin is involved in systemic sclerosis pulmonary fibrosis
Patricia Martin1, Ana Paula Velosa1, Adriana Santos1, Solange Carrasco1,
Angela Santos2, Edwin Parra2, Claudia Goldenstein-Schainberg1,
Natalino Yoshinari1, Vera Capelozzi2, Teodoro Walcy1. 1Rheumatology,
2Pathology, Universidade de São Paulo, São Paulo, Brazil

Background: Systemic sclerosis (SSc) is characterized by vasculopathy, inflam-
mation, autoimmunity and fibrosis. Collagen V (COLV) is involved in SSc since
immunization of health rabbits with this protein induces an experimental model
reproducing pathogenic manifestation of disease. We have demonstrated an in-
creased amount of unusual COLV in SSc lung patients indicating a role for this
protein in fibrosis. Fibrosis can be induced by cytokines and cell-matrix interac-
tions that involves signalization mechanism. COLV and decorin participate of this
mechanism interfering with fibrilogenesis.
Objectives: To evaluate COLV and decorin in tissue and to characterize COLV
lung fibroblasts culture biochemically.
Methods: We evaluated COLV and decorin expression and tridimensional recon-
struction by immunofluorescence in SSc patients without pulmonary hypertension
that underwent surgical lung biopsy (n=6) and health controls from trauma (n=6).
Biochemical characterization of COLV from lung fibroblasts culture used quanti-
tative imunoblotting.

Results: COLV fibers was distorted and thickened in SSc lung tissue compared
to thin fibers of controls. Decorin was distributed around COLV fibrils in the
bronchovascular interstitium and vascular walls. Histomorphometric analysis of
SSc demonstrated increased expression of COLV (p<0,01) and decorin (p=0,01)
when compared to control. Imunoblotting detected an increased high molecular
weight COLV fraction in SSc (p=0.02).
Conclusion: Over expression and unusual organization of COLV fibers with bio-
chemical changes associated to increased decorin indicates that matrix signalization
pathway is involved in COLV fibrillogenesis process in SSc pulmonary fibrosis.

P791
The effect of erythropoietin (EPO) on cyclooxygenase-2 (COX-2) and
cytochrome-c (CYT-c) in the bleomycin (BLM)-induced pulmonary fibrosis
(PF) in rats
Drosos Tsavlis, Anna Tzoumaka, Georgia Kokaraki, Kokkona Kouzi-Koliakos,
Ioannis Angomachalelis, Anastasia Tektonidou, Dimitrios Koutsonikolas,
Evangelia Spandou. Experimental Physiology, School of Medicine, Aristotle
University, Thessaloniki, Macedonia, Greece

Purpose: The enzymes COX-2 and CYT-c are known to be a part of the fibrotic
pathway.EPO is a multiple functional cytokine with anti-inflammatory and anti-
apoptotic properties. Aim of this study was to investigate the role of EPO on the
expression of both enzymes in BLM- induced PF in rats.
Methods: Fifty Wistar rats (300gr) were divided into five groups of 10 animals
each:1)control animals,2)intratracheal (i.t) and intraperitoneal (i.p) injection of
saline (0.5ml/kg),3)BLM hydrochloride (7.5mg/kg) i.t injection,4)BLM hydrochlo-
ride (7.5mg/kg) i.t injection followed by EPO i.p injection (2000 iu/kg),5)saline
(0.5ml/kg) i.t injection followed by EPO i.p injection (2000 iu/kg). All rats were
sacrified after 14 days.Immunohistochemical evaluation was performed for the
expression of COX-2 and Cyt-c.A scale of 4 grades was used for the evaluation of
the results: 0-25% (A),25-50% (B),50-75% (C),75-100% (D).
Results: In groups 1,2 and 5, both COX-2 and CYT-c were expressed in the grade
A (80%) and in the grade B (20%). In group 3,COX-2 was expressed in the high
grades B (20%),C (60%) and D (20%),and CYT-c only in the two higher grades
C (70%) and D (30%). In group 4,both enzymes were expressed only in the low
grades A (80% and 70% respectively) and B (20% and 30% respectively). The
expression of COX-2 and CYT-c took place in the high grades for BLM group and
in the lower grades for BLM+EPO group (p<0.001 and p<0.05 respectively).
Conclusions: BLM injection followed by EPO resulted in significant lower expres-
sion of COX-2 and CYT-c compared with BLM group. The protective mechanisms
of EPO on PF must be further clarified.

P792
Microparticles-associated tissue factor activity is increased in
bronchoalveolar lavage of patients with pulmonary fibrosis and correlates
with functional impairment
Federica Novelli, Tommaso Neri, Concettina Noce, Laura Tavanti, Stella Cini,
Federica Martino, Alessandro Celi, Pierluigi Paggiaro. Cardiac, Thoracic and
Vascular Department, University of Pisa, Pisa, PI, Italy

Background: The activation of the coagulation cascade plays a role in the
pathogenesis of fibrotic lung diseases. Furthermore, anticoagulants are effective
in experimental lung fibrosis and possibly in patients with idiopathic pulmonary
fibrosis. Microparticles (MP) are cell derived procoagulant and proinflammatory
vesicles that can express tissue factor (TF); MP represent a storage pool of bioactive
effectors and are emerging as a new family of physiologically relevant mediators.
Aim: To evaluate the presence of TF-bearing MP in the bronchoalveolar lavage fluid
(BALF) of patients with pulmonary fibrosis (PF) in comparison with control pa-
tients, and to correlate their concentration with the degree of functional impairment.
Methods: Seven patients with PF and 10 control patients with suspected lung
cancer or infectious diseases underwent bronchoscopy. The presence of MP was
evaluated through a prothrombinase assay that measures phosphatidylserine (PS)
concentration; TF activity was assessed by a one-stage clotting assay.
Results: The BALF of patients with PF had a higher concentration of micropar-
ticles (87.23 [67.21-108.8] vs 49.19 [29.50-77.22] nM PS, p=.05) and a greater
TF activity (27144 [17253-29998] vs 8596 [4019-21962] arbitrary U, p=.05) (data
expressed as median [interquartile range]). We found a significant negative cor-
relation between MP-associated TF activity and forced vital capacity% predicted
(r2=.95, p<.001) and DLCO% predicted (r2=.56, p=.05).
Conclusions: Our preliminary data are consistent with an involvement of TF-
bearing procoagulant MP in the pathogenesis of PF and in disease progression.

P793
Study of tetrahydrobiopterin in idiopathic pulmonary fibrosis and COPD
Patricia Almudéver Folch1,3 , Alfredo De Diego Damia2, Julio
Cortijo Gimeno1,3,4 , Montserrat León Fábregas2, M.J. Fandós2, Xavier Milara1,3.
1Research Unit, University General Hospital Consortium, Valencia, Spain;
2Service of Pneumology, University and Politècnic Hospital la Fe, Valencia,
Spain; 3CIBERES, Health Institute Carlos III, Valencia, Spain; 4Department of
Pharmacology, University of Valencia, Valencia, Spain

Introduction: Tetrahydrobiopterin (BH4) is an essential cofactor for the activity
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of nitric oxide synthase enzyme (eNOS). Deficiency of BH4 induced by oxidative
stress could produce eNOS uncoupling and contribute to pulmonary damage.
Objective: To study the role of endogenous BH4 in patients with stable idiopathic
pulmonary fibrosis (IPF) and chronic obstructive pulmonary disease (COPD).
Materials and methods: Twenty eight patients (15 IPF, 13 COPD; 61 (13) years)
and 9 healthy controls were studied. Lung function tests (spirometry, pletismogra-
phy and lung diffusion capacity), HRCT (High Resolution Computed Tomography)
lung scan and 6-min. walk test were performed in all patients. Blood neutrophils,
plasma BH4 (reverse-phase high-performance liquid chromatographic (RP-HPLC)
with fluorescence detection), hemoglobin, fibrinogen, and CRP were also mea-
sured. Differences in BH4 levels between groups and its relationship with clinical,
functional or biological parameters of disease severity were analized.
Results: BH4 was significantly reduced in IPF 1.32 (0.16)), and COPD (1.44
(0.27)) patients versus controls (2.42 (0.29)). There were no differences in BH4
levels between either IPF and COPD or bronchitis and emphysema phenotypes.
BH4 levels were not related with parameters of lung function, radiological ex-
tension, inflammatory markers or smoking severity. In patients with COPD, BH4
levels were related with the number of previous exacerbations.
Conclusions: Plasma BH4 levels are reduced in IPF and COPD, which may be of
potential value as a future biomarker of oxidative stress related diseases.
Supported by grant SVN 2010 and CIBERES (CB06/06/0027)

P794
Increase of nitrosative stress in patients with eosinophilic pneumonia
Kanako Furukawa, Hisatoshi Sugiura, Kazuto Matsunaga, Tomohiro Ichikawa,
Akira Koarai, Tsunahiko Hirano, Masakazu Ichinose. Third Department of
Internal Medicine, Wakayama Medical University School of Medicine,
Wakayama, Japan

Background: Exhaled nitric oxide (NO) production is increased in asthma and
reflects the degree of airway inflammation. The alveolar NO concentration (Calv)
in interstitial pneumonia is reported to be increased compared to that in asthma.
However, it remains unknown whether NO production is increased and nitrosative
stress occurs in eosinophilic pneumonia (EP).
Objective: We hypothesized that nitrosative stress markers including Calv, in-
ducible type of NO synthase (iNOS), and 3-nitrotyrosine (3-NT), are upregulated
in EP.
Methods: Exhaled NO was measured in healthy subjects and in patients with
interstitial pneumonia including idiopathic pulmonary fibrosis (IPF), cryptogenic
organizing pneumonia, hypersensitivity pneumonitis, sarcoidosis and EP. iNOS
expression and 3-NT formation were assessed by immunocytochemistory in BALf
cells. The exhaled NO, lung function, and systemic inflammatory markers of the
EP patients were investigated after corticosteroid treatment.
Results: The Calv levels in the EP group were significantly higher than those
in the healthy subjects and the other interstitial pneumonia groups as well as the
fractional exhaled NO (FENO) levels. More iNOS and 3-NT positive cells were
observed in the EP group compared to the healthy subject and IPF patient. The
Calv levels had significant correlations with both iNOS (p<0.05) and 3-NT posi-
tive cells (p<0.01). Corticosteroid treatment significantly reduced both the FENO

(p<0.05) and the Calv levels (p<0.01). The magnitude of reduction in the Calv
levels had a significant correlation with the peripheral blood eosinophil counts
(p<0.05).
Conclusion: These results suggested that nitrosative stress was augmented in EP
and may be involved in the pathogenesis.

P795
Molecular mechanism of lung aging in senescence-accelerated mouse (SAM)
Yiming Yuan1, Xiuying Hu1, Li Luo1, Ming Yang1, Zhiguang Su2,
Xiaoyan Zhang1. 1Department of Geriatrics, West China Hospital,Sichuan
Universtiy, Chengdu, China; 2Cardiovascular Research Section I, West China
Hospital,Sichuan Universtiy, Chengdu, China

The SAM strains are a collection of inbred mouse strains developed as models
of accelerated aging, and include nine short-lived, the senescence-prone strains
(SAMP) and three longer lived control strains designated the senescence-resistant
strains (SAMR). The SAMP was suggested as a new murine model of aging lung.
However, molecular mechanism of accelerated lung aging remains to be eluci-
dated. By using quantitative real time RT-PCR and western blot, here we show that
expression of FOXO, a forkhead transcription factor that acts downstream of the
PTEN/PI3K/Akt pathway and a key regulator of stress resistance, metabolism and
ageing, was significantly decreased in aged SAMP mice compared to normal aging
control SAMR mice. The decreased expression of FOXO gene was correlated
with elevation of reactive oxidative species (ROS) and thiobarbituric acid reactive
substances (TBARS), reduced mRNA expression levels of superoxide dismutase
(SOD2) and catalase, as well as greater mean linear intercept (MLI) in SAMP
mice lungs. Based on these findings we concluded that reduced FOXO activity
may contribute to accelerated lung aging in this animal model. Given that FOXO
proteins play a critical role in maintaining the quiescence and self-renewal capacity
in hematopoietic stem cells and neural stem cells, manipulation of FOXO in lung
progenitor cells may represent a novel approach to lung regenerative medicine and
chronic lung disease such as COPD.

P796
Ageing and smoking contribute to plasma surfactant proteins and protease
imbalance with correlations to airway obstruction
Helen Ilumets1, Witold Mazur1, Tuula Toljamo2, Noora Louhelainen1,
Pentti Nieminen3, Hideo Kobayashi4, Nobuhisa Ishikawa1,5 , Vuokko Kinnula1.
1Department of Medicine, University of Helsinki and Helsinki University Central
Hospital, Helsinki, Finland; 2Department of Medicine, Lapland Central Hospital,
Rovaniemi, Finland; 3Medical Informatics and Statistics Research Group,
University of Oulu, Oulu, Finland; 4Department of Medicine, National Defense
Medical College, Tokorozawa, Japan; 5Departments of Molecular and Internal
Medicine, Hiroshima University, Hiroshima, Japan

Background: A significant number of young people start smoking at an age of
13-15, which means that serious smoking-evoked changes may have been occurred
by their twenties. Surfactant proteins (SP) and matrix metalloproteinases (MMPs)
and their tissue inhibitors (TIMPs) have been linked to cigarette smoke induced
lung remodelling and COPD. However, the level of these proteins has not been
examined during ageing or in young individuals with short smoking histories.
Methods: Plasma levels of SP-A, SP-D, MMP-9, and TIMP-1 were measured
by EIA/ELISA from young (18-23 years) non-smoking controls (YNS) (n=36),
smokers (YS) (n=51), middle aged/elderly (37-77 years) non-smoking controls
(ONS) (n=40), smokers (OS) (n= 64) (FEV1/FVC >0.7 in all subjects) and patients
with COPD (n=44, 35-79 years).
Results: Plasma levels of SP-A increased with age and in the older group in
relation to smoking and COPD. Plasma SP-D and MMP-9 levels did not change
with age but were elevated in OS and COPD as compared to ONS. The TIMP-1
level declined with age but increased in chronic smokers when compared to ONS.
The clearest correlations could be detected between plasma SP-A vs age, pack
years and FEV1/FVC. The receiver operating characteristic (ROC) curve analysis
revealed SP-A to be the best marker for discriminating between patients with
COPD and the controls (area under ROC curve of 0.842; 95% confidence interval,
0.785-0.899; p<0.001).
Conclusions: Age has a significant contribution to potential markers related to
smoking and COPD; SP-A seems to be the best factor in differentiating COPD
from the controls.

P797
Endothelial dysfunction in preterm infants with respiratory disorders
Oleksandr Mazulov, Yulia Kyslova, Olga Yablon. Pulmonology, Vinnitsa Regional
Children’s Hospital, Vinnitsa, Ukraine

Actuality. Respiratory disorders accompanied by endothelial disorders, but the
clinical significance of changes in rates which characterize endothelial function
in neonatology is neglected, because the purpose of our study was to establish
clinical significance of endothelial dysfunction in preterm infants with respiratory
disorders by the value of serum vascular endothelial growth factor (VEGF).
Materials and methods: The main group 67 children, who at birth had diagnosed
respiratory distress syndrome. The average birth weight 1473,1±97,4 g, gestational
age - 29,9±0,6 weeks. In the controling group were included 20 premature infants
with birth weight 1529,5±82,8 g and gestational age 30,6±0,6 weeks without
respiratory disorders.
Results and discussion: The values of serum VEGF at 5-7 day of life in children of
all investigated groups did not differ significantly (by 124,9±31,9 and 135,8±32,2
pg/ml, p>0,05). In dynamics, 28 day life, we set the negative trend in the core
group of children (114,1±24,5 to 328,8±92,3 pg/ml in the comparison group,
p<0,05). Regression analysis established the relationship between values of serum
VEGF at 5-7 day of life and indicators of body weight (r=0,62, p<0,05), duration
of gestation at birth (r=0,64, p<0,05) and duration of mechanical ventilation
(r=0,89, p<0,05)
Conclusions: The low value of VEGF for 5-7 day of life in preterm infants with
respiratory failure and lack of growth in the dynamics indicate low ability to
restore damaged capillaries and the risk of chronic disease.

P798
Neutral sphingomyelinase 2 (nSMase2) has a protective role in emphysema
Christophe Poirier1, Natalia Bogatcheva1, Christiana Dimitropoulou1 ,
Paul Biddinger2, Alexander Verin1. 1Medicine, Georgia Health Sciences
University, Augusta, GA, United States; 2Pathology, Georgia Health Sciences
University, Augusta, GA, United States

Introduction & background: nSMase2 is an enzyme converting sphingomyelin
into ceramide. Others have proposed that nSMase2 activation and ceramide pro-
duction are linked to emphysema development. The goal of this study was to test
the effect of nSMase2 deficiency on lung phenotype in mice.
Animals: The mouse mutation fro carries a deletion within the nSMase2-encoding
gene, rendering this enzyme inactive. In this study, we analyzed lung histology
and lung function in adult fro mice.
Methods: Mean linear intercept (Lm) and alveolar destructive index (DI) were
used to assess morphological changes in lungs. Lung compliance was measured to
assess changes in lung function.
Results: We found that lungs of nSMase2-deficient mice exhibited emphysematous
changes.
Both Lm and DI were significantly increased in fro/fro mice.
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Consistent with emphysema, lung compliance was increased in fro/fro mice.

We found that heterozygous females were less affected than heterozygous males.
Conclusion: In contradiction with the current hypothesis, we have shown that
nSMase2-deficient mice develop emphysema. We conclude that at least some
levels of ceramide are necessary to ensure proper lung development.

P799
Late intervention with a myeloperoxidase inhibitor prevents emphysema and
small airway remodeling in the guinea pig
Andrew Churg1, Caroline Marshall2, Don Sin1, Elaine Cadogan2, Matt Soars2,
Sarah Bolton2, Justine Maltby2, Philip Mallinder2, Joanne Wright1. 1Pathology
and Medicine, University of British Columbia, Vancouver, BC, Canada; 2R&D,
AstraZeneca, Charnwood, Loughborough, United Kingdom

Considerable evidence links both inflammation and oxidative stress to the patho-
genesis of COPD. Myeloperoxidase (MPO), a neutrophil product, plays a major
role in bacterial killing via production of the powerful oxidant, HOCl. However,
oxidants generated by MPO can damage tissue and MPO exerts a variety of other
effects that drive inflammation. We examined the effects of an MPO inhibitor,
AZ11938920 on chronic (6 month) cigarette smoke-induced lesions in the guinea
pig. One group of animals received compound from smoking day 1 (prophylactic
arm), whereas another group was only treated after 3 months of smoke exposure
(therapeutic arm). Analysis of lavage fluid showed that both treatments abolished
smoke-induced increases in lavage inflammatory cells. Both treatments prevented
smoke-induced increases in airspace size (emphysema) and small airway remod-
eling. Physiologically, both treatments largely reversed smoke-induced shifts of
the pressure-volume and flow-volume curves and returned resistance to control
values. Both treatments prevented muscularization of the small intrapulmonary
arteries, but only partially ameliorated smoke-induced pulmonary hypertension.
Immunohistochemical staining for the oxidation product, dityrosine, was increased
in smoke-exposed animals and this effect was largely reversed by both treatments.
We conclude that a myeloperoxidase inhibitor is able to prevent the develop-
ment of emphysema and small airway remodeling and to partially protect against
pulmonary hypertension, even when treatment starts after 3 months of smoke
exposure. This protection appears to be related to prevention of oxidant damage
and suppression of inflammation.

93. Anti-inflammatory strategies in acute lung
injury

P800
Recurrent recruitment manoeuvres are required to maintain lung functions
during low tidal volume ventilation of healthy mice
Lucy Kathleen Reiss, Stefan Uhlig. Institute of Pharmacology and Toxicology,
Medical Faculty of RWTH Aachen University, Aachen, Germany

Mechanical ventilation (MV) of mice is widely used in experimental studies.
However, conditions for ventilation of mice producing stable lung mechanics,
blood pressure and heart rate over several hours are not well defined. In the present

study, for the first time, MV with and without recruitment manoeuvres (RM)
was compared in healthy mice. The effects of RM on a variety of physiological
parameters and pulmonary inflammation were studied over 6h.
C57BL/6 mice were ventilated for 6h at low-VT=8mL/kg, f=180min-1 or high-
VT=16mL/kg, f=90min-1 and 3% inspiratory CO2. FiO2 was 0.5 and PEEP
2cmH2O. RM were performed with 30cmH2O for 1s every 5min, 60min or
not at all. Lung mechanics were followed by the forced oscillation technique.
Blood pressure (BP), ECG, heart frequency (HF), oxygen saturation and body
temperature were monitored. Blood gases, histopathology, neutrophil recruitment,
microvascular permeability and pro-inflammatory cytokines were examined.
MV with recurrent RM resulted in stable respiratory mechanics. Ventilation with-
out RM worsened lung functions due to alveolar collapse, leading to impaired gas
exchange. HF and BP were not affected. Microvascular permeability was highest
in atelectatic lungs, whereas neutrophil recruitment and structural changes were
strongest in lungs ventilated with high VT. Although IL-6 and KC were markedly
elevated in all ventilated mice, levels were clearly reduced by recurrent RM. In
contrast, TNF-α and IP-10 remained at baseline, indicating that only moderate
lung injury was induced.
We conclude that recurrent RM are required to prevent atelectasis and resulting
lung injury during mechanical ventilation of healthy mice.

P801
Patterns of plasma membrane disruptions distribution in mechanically
ventilated lungs
Matteo Pecchiari1 , Ario Monaco1, Antonia Koutsoukou2, Edgardo D’Angelo1.
1Dipartimento di Fisiologia Umana, Università degli Studi di Milano, Milan,
Italy; 2Department of Respiratory Medicine, University of Athens Medical
School, Athens, Greece

Rationale: Abnormally high stresses applied to a cell can result in the loss of cell
membrane integrity and the formation of direct communications between intracel-
lular and extracellular spaces, called plasma membrane disruptions (PMD). These
lesions could be involved in the genesis of biotrauma as upregulators of proin-
flammatory mediators expression. Observations limited to the subpleural alveoli
only indicate that PMD take place during mechanical ventilation with large tidal
volumes (VT) and a normal end-expiratory lung volume (EELV). It is unknown if
PMD develop during low EELV ventilation with physiological VT.
Objectives: To see if a) mechanical ventilation with physiological VT at low
EELV causes PMD; and b) the parenchymal distribution of PMD differs between
ventilation with large VT at normal EELV and ventilation with physiological VT
at low EELV.
Methods: PMD have been detected as red spots in gelatin included slices of rat
lungs stained with ethidium homodimer-1 shortly after anesthesia, after prolonged
ventilation at low EELV followed or not by the restoration of physiological EELV,
and after prolonged ventilation with large VT and normal EELV.
Main results: PMD increased during ventilation at low EELV, mainly at bron-
chiolar level. Resealing of most PMD occurred on restoration of a normal EELV.
Ventilation with large VT caused the appearance of PMD both bronchiolar and
parenchymal, the latter to a much greater extent than with ventilation at low EELV.
The increase of PMD correlated with the concomitant increase of interrupter
resistance with both modes of mechanical ventilation.
Conclusions: Entity and distribution of PMD depends on the type of injurious
mechanical ventilation.

P802
Dexamethasone reduces lung inflammation induced by alveolar stretch in
mice
Jessica Hegeman1,2,3, Marije Hennus3, Pieter Cobelens2,4,
Annemieke Kavelaars2, Nicolaas Jansen3, Koen van der Sluijs1,
Marcus Schultz1,5, Adrianus van Vught3, Cobi Heijnen2. 1Lab. Experimental
Intensive Care and Anesthesiology, Academic Medical Center Amsterdam,
Amsterdam, Netherlands; 2Lab. Neuroimmunology and Developmental Origins of
Disease, University Medical Center Utrecht, Utrecht, Netherlands; 3Department
of Pediatric Intensive Care, University Medical Center Utrecht, Utrecht,
Netherlands; 4Department of Intensive Care Medicine, University Medical
Center Utrecht, Utrecht, Netherlands; 5Department of Intensive Care Medicine,
Academic Medical Center Amsterdam, Amsterdam, Netherlands

Background: Although mechanical ventilation is a lifesaving procedure, the as-
sociated alveolar stretch can provoke lung injury (ventilator-induced lung injury,
VILI). At present, it is thought that ventilator-induced lung inflammation may
precede lung injury. Activated granulocytes are known to induce oxidative stress
and protease activity in alveoli, causing alveolar-capillary barrier disruption and
lung dysfunction.
Aim: To study the anti-inflammatory action of dexamethasone, a widely used
glucocorticoid, in mice exposed to either low or high alveolar stretch.
Methods: C57Bl6 mice were mechanically ventilated for 5 hours with either an
inspiratory pressure of 10 cmH2O (“low” tidal volumes (VT) ∼7.5 ml/kg; LVT)
or 18 cmH2O (“high” VT ∼15 ml/kg; HVT). Dexamethasone was intravenously
administered at initiation of ventilation. Non-ventilated mice served as controls.
Inflammatory mediator expression and granulocyte influx were determined in lung
homogenates. Differential cell counts were done on BALf cytospin preparations.
Results: Both LVT and HVT-ventilation increased inflammatory mediator ex-

133s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



SUNDAY, SEPTEMBER 25TH 2011

pression in lung tissue which was accompanied by granulocyte influx (p<0.05).
BALf neutrophil numbers and inflammatory mediator expression (KC, IL-1β, IL-6,
E-selectin) were enhanced in HVT-ventilated mice compared to LVT-ventilated
mice (p<0.05). Dexamethasone inhibited lung inflammation caused by LVT or
HVT-ventilation (p<0.05).
Conclusion: Dexamethasone prevents inflammatory mediator expression and gran-
ulocyte influx in lungs of mice exposed to low or high alveolar stretch. Dexam-
ethasone treatment may be considered as a potential therapeutic strategy to inhibit
the inflammatory response during mechanical ventilation.

P803
Intermedin stabilized endothelial barrier function and attenuated
ventilator-induced lung injury in mice
Holger Christian Müller1, Wolfgang Kummer2, Uwe Pfeil2 , Katharina Hellwig1,
Daniel Will1, Andreas Christian Hocke1, Stefan Hippenstiel1, Norbert Suttorp1,
Witzenrath Martin1. 1Department of Infectious Diseases and Pulmonary
Medicine, Charité - Universitätsmedizin Berlin, Berlin, Germany; 2Anatomy and
Cell Biology - University of Giessen Lung Center, Justus Liebig Universität
Giessen, Giessen, Germany

Rationale: Even protective ventilation may aggravate or induce lung failure, partic-
ularly in preinjured lungs. Thus, new adjuvant pharmacologic strategies are needed
to attenuate ventilator induced lung injury (VILI). Intermedin/Adrenomedullin II
(IMD) stabilized pulmonary endothelial barrier function in vitro. We hypothesized
that IMD may attenuate VILI-associated lung permeability in vivo.
Methods: Human umbilical vein endothelial cell (HUVEC) monolayers were
incubated with IMD and transendothelial electrical resistance was measured to
quantify endothelial barrier function. Expression and localisation of endogenous
pulmonary IMD, and its receptor complexes composed of CRLR und RAMP1-3
were analyzed by qPCR and immunoflourescence in unventilated mouse lungs and
in lungs ventilated for 6h. In untreated and IMD treated mice, lung permeability
and pulmonary leukocyte recruitment was assessed after mechanical ventilation.
Results: IMD stabilized endothelial barrier function in HUVECs. Mechanical ven-
tilation reduced the expression of RAMP 3, but not of IMD, CRLR, and RAMP1
and 2. Mechanical ventilation induced lung permeability, which was ameliorated
by IMD treatment. IMD did not reduce VILI associated pulmonary leukocyte
recruitment.
Conclusion: We showed for the first time that IMD had endothelial barrier stabi-
lizing properties in vivo. IMD may possibly provide a new approach to attenuate
ventilator-induced lung injury.

P804
Plasma levels of LL37 in patients with and at risk of acute lung injury
Rachel Dancer1, Gavin Perkins2, Daniel Park1, David Thickett1. 1Department of
Respiratory Science, University of Birmingham, Birmingham, United Kingdom;
2Clinical Trials Unit, University of Warwick, Coventry, United Kingdom

Cathelicidins are a group of antimicrobial peptides with a wide range of functions
including immunomodulation, chemoattraction, angiogenesis and antimicrobial
effects. LL-37 is the active form of the only known human example of a cathe-
licidin, HCAP-18. It is induced by the local action of 1,25-OH vitamin D. LL37
is expressed by many different cells including lung epithelial cells, neutrophils
and other immune cells. We have shown that patients with severe vitamin D
deficiency have an increased risk of Acute Lung Injury post-oesophagectomy and
hypothesized that this may be related to the effects of vitamin D on LL37.
Methods: Plasma levels of LL37 were determined by ELISA in a cohort of patients
with Acute Lung Injury and in a cohort of patients at risk of Acute Lung Injury
due to undergo oesophagectomy.
Results: Average pre-operative plasma LL37 levels in the oesophagectomy cohort
were 117.2ng/ml and post operative levels are significantly lower (p=0.027, paired
t test). In our ALI cohort, median levels of LL37 on day 0 lower than normal levels
(p=0.017). LL37 levels correlate with vitamin D status, however, preoperative
LL37 levels did not predict Acute Lung Injury.
Conclusion: LL37 levels are lower than normal in patients with Acute Lung Injury
and fall perioperatively in patients undergoing oesophagectomy. The mechanism
underlying this is unclear and requires further evaluation, but may be related to
vitamin D deficiency in these patients.

P805
Preventive and therapeutic effects of phosphoinositide 3-kinase inhibitors on
acute lung injury
Xiaocong Fang1, Chengshui Chen2, Yaoli Wang3, Xuwen Chen4, Chunxue Bai1,
Xiangdong Wang1,5. 1Department of Pulmonary Medicine, Zhongshan Hospital,
Fudan University, Shanghai, China; 2Department of Respiratory Medicine,
Wenzhou Medical College and The First Hospital, Wenzhou, Zhejiang, China;
3Intensive Care Unit, Daping Hospital,The Third Military Medical University,
Chongqing, China; 4Shanghai Biomedical Ltd, Shanghai Biomedical Ltd,
Shanghai, China; 5Biomedical Research Center, Zhongshan Hospital, Fudan
University, Shanghai, China

Background: Phosphoinositide 3-kinases (PI3Ks) are involved in a number of
biological responses. Recent preclinical studies demonstrated that PI3K-dominent

signal pathway could play an important and critical role in the development of
acute lung injury, while the number of studies are limited and the mechanism
remains unclear.
Methods: CD-1 mice were intranasally or intragastrically administered with dif-
ferent PI3K inhibitors once a day for three days before intratracheal instillation
of LPS for 4 and 24 hours. Effects of SHBM1009 on LPS-induced capillary
permeability, leukocyte distribution and epithelial cells were measured. Besides,
the therapeutic effects of SHBM1009 on pancreatic elastase induced lung injury
was evaluated in wistar rats.
Results: Local delivery of PI3K inhibitors had more effective roles in the pre-
vention from LPS-induced ALI than systemic delivery. PI3K inhibitors prevented
both LPS- or elastase-induced lung injury in mice and rats probably through the
directly inhibitory effects on airway epithelial cells, activating neutrophils and
macrophages.

Conclusion: PI3K may be a therapeutic target for lung injury.

P806
Adenosine but not the A2A adenosine receptor agonist, CGS 21680 attenuates
the endothelial cell barrier disruption induced by lipopolysaccharide
Joyce Gonzales, Alexander Verin. Pulmonary, Georgia Health Sciences
University, Augusta, GA, United States

Rationale: Acute lung injury and acute respiratory distress syndrome (ALI/ARDS)
are severe disorders. Pulmonary injury is at the endothelial cell (EC) barrier with
increased permeability. Our in vitro studies demonstrate that adenosine protects
from the bacterial toxin lipopolysaccharide (LPS) induced barrier dysfunction.
Hypothesis: Based on the known activation of the A2A adenosine receptor
(A2AR) with adenosine it was hypothesized that the A2A agonist, CGS 21680
(CGS), would attenuate the LPS disrupted EC barrier in vivo.
Methods: Control and A2AR knock out (KO) mice were given normal saline (NS)
or LPS intratracheally. NS or CGS was instilled intravenously (IV) at the same
time or 3hrs later. At 22 hours Evans Blue Dye albumin (EBD) was instilled IV,
at 24hrs the samples were collected. Bronchoalveolar lavage (BAL) was done and
the lungs harvested. Cell counts, protein and EBD extravasation were analyzed.
Results: LPS caused an increased number of cells in the LPS/adenosine treated
mice and the KO mice treated with CGS at 3hrs consistently demonstrated a
decreased cell count. LPS challenge increased the protein in BAL and EBD from
lung, the protein and EBD were significantly attenuated in the LPS/adenosine
treated mice but not in the CGS treated mice.
Conclusions: Adenosine significantly attenuates the LPS induced EC barrier dys-
function in mice. The A2AR agonist, CGS, attenuates the cell count but not the
protein or EBD extravasation. Other adenosine receptors or mechanisms may be
involved in the significant improvement of protein and EBD barrier disruption that
occurs with adenosine treatment.
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P807
Use of lipids in a murine model of ALI and lymphocyte apoptosis – Harmful
or beneficial?
Juliane Ott, Britta Bausch, Matthias Rose, Andrea Mohr, Matthias Hecker,
Werner Seeger, Konstantin Mayer. Internal Medicine, University of Giessen Lung
Center, Giessen, Germany

Acute lung injury (ALI) and sepsis remain major challenges in critical care. While
a massive inflammation determines early sepsis, apoptosis of lymphocytes is a
hallmark of late sepsis. Lipid emulsions (LE) based on soybean oil (SO) are used
in critically ill to maintain caloric intake. Fish oil (FO) based LE are considered
as alternative with immunmodulatory impact. We investigated the effects of LE in
a murine model of ALI.
Mice were infused with SO, FO or NaCl. 24h after intratracheal instillation of
10μg lipopolysaccharid (LPS), a bronchoalveolar lavage (BAL) was performed
to determine numbers of leukocytes, protein and cytokines. Lymphocytes were
isolated from spleen and apoptosis was determined by FACS.
LPS induced a massive invasion of leukocytes into the airspace compared to
unstimulated controls. Infusion of SO amplified whereas FO attenuated the rise.
Both, protein and TNF exhibited a LPS-induced rise which was further increased
by SO. Infusion of FO reduced protein as well as TNF after LPS.
Before LPS, infusion of SO induced a significant rise in apoptosis of lymphocytes.
After LPS, a reduced number of lymphocytes accompanied with a rise in apopto-
sis were detected in all groups with FO infused mice showing significantly less
apoptosis compared to SO.
In a murine model of ALI the choice of lipid emulsions is able to influence inflam-
matory parameters. Induction of ALI is paralleled by reduced lymphocytes with
increased apoptosis in the spleen. SO leads to massive apoptosis in lymphocytes
even before ALI. Infusion of FO attenuated the rise in ALI-induced apoptosis.
Modulating the lipid emulsions used for nutrition may be relevant for critically ill
and may have impact on outcome.

P808
Eugenol dose-dependent improvement of pulmonary lesions in
lipopolysaccharide acute lung injury
Clarissa Magalhães1, Natália Casquilho1, Mariana Machado1, Douglas Riva1,
Rodrigo Fortunato1, José-Henrique Leal Cardoso2, Leonardo Travassos1,
Walter Zin1. 1Carlos Chagas Filho Institute of Biophysics, Federal University of
Rio de Janeiro, Rio de Janeiro, RJ, Brazil; 2Biomedical Sciences Institute, State
University of Ceará, Fortaleza, Ceará, Brazil

Background: Eugenol, a methoxyphenol component of clover oil, inhibits NF-κB
activation induced by TNF-α in LPS-stimulated macrophages.
Aim: To evaluate the effects of different doses of eugenol on lung mechanics,
histology and cytokines in LPS-injured lungs.
Methods: 59 female BALB/c mice were randomly divided in 9 groups (n=5-
8/group). Mice received intratracheally sterile saline solution (0.05 ml) or LPS (10
μg in 0.05 ml of saline); 6 h later they received sterile saline (0.2 ml) and Tween
1% (C, and L groups) or different doses of eugenol: 16, 65, 114, 160, 650 or 1140
mg/kg in saline (0.2 ml) and Tween 1% (LE1, LE2, LE3, LE4, LE5, LE6 and LE7
groups, respectively) by gavage. Mice were evaluated 24 h after receiving LPS.
In another 18 mice [C=6, L=6, E=3 (saline followed by eugenol) and LE=3]; in
these animals TNF-α and IL-1β were detected by ELISA in lung homogenates at
6 (C=3 and L=3) and 24 h (C=3, L=3, E=3 and LE=3) after LPS administration.
One-way ANOVA followed by Tukey test was used (α=5%).
Results: Static elastance, viscoelastic component of elastance and viscoelastic re-
sistive pressure were higher in L group (33.05, 5.01 cmH2O/ml, and 1.00 cmH2O,
respectively) than in C (22.13, 3.62 cmH2O/ml, and 0.71 cmH2O), accompanied
by alveolar collapse and collagen fiber deposition; eugenol reduced the parameters
in LE4 group (except alveolar collapse) and abolished them from LE5 (23.34,
3.62 cmH2O/ml, and 0.72 cmH2O) onwards. LE group showed smaller TNF-α
and IL-1β levels than L mice. LE behaved similarly to C and E groups.
Conclusion: Eugenol exhibits an in vivo anti-inflammatory dose-dependent action
in LPS-induced lung injury. Supported by: CNPq, FAPERJ, MCT.

P809
Increased uric acid levels in bronchoalveolar lavage fluid of mice infected
with H1N1 influenza
Maria Kuipers, Maria Hegeman, Hamid Aslami, Geartsje Jongsma,
Catharina Wieland, Marcus Schultz, Koenraad van der Sluijs. Laboratory of
Experimental Intensive Care and Anesthesiology, Academic Medical Center,
Amsterdam, Netherlands

Rationale: Lower respiratory tract infections with influenza are associated with

Abstract P811 – Table 1

Control (untreated) 3 hrs Day 1 Day 2 Day 3 Day 5 Day 10

PaO2:FiO2 555±62 119±28** 162±71** 206±130** 262±156** 413±189 521±90
BALF Protein Conc. (mg/ml) 0.15±0.02 – 4.86±0.47** 3.36±0.56** 1.72±0.89** 0.73±0.20 0.31±0.09
BALF TNF (pg/ml) Undetectable – 223±121* 338±202** 45±23 Undetectable Undetectable
AFC (%/30 mins) 10.95±0.97 8.11±2.4 7.19±2.3* 6.36±1.5** 9.67±2.3 13.0±1.6 12.9±2.7

One-Way ANOVA with Bonferroni test. Mean±SD. **P<0.01, *P<0.05 vs control. N = 3–6/each time point.

severe inflammatory responses, which may result in ALI/ARDS. Tissue injury
results in the release of damage-associated molecular patterns (DAMPs), such as
uric acid and ATP, leading to NLRP3/inflammasome activation and IL-1β release.
Hypothesis: We hypothesized that influenza-induced lung injury is associated with
the release of DAMPs into the airway lumen.
Methods: C57Bl/6 mice were inoculated with 10TCID50 influenza A/PR/8/34
(H1N1) and sacrificed 4, 8 and 14 days later to collect BALF to determine uric
acid, extracellular ATP and markers of inflammation and lung injury. Non-infected
mice were sacrificed on day 0 for control measurements.
Results: Influenza virus infection resulted in bodyweight loss between day 6 and
day 11 (p<0.05) and returned to normal values on day 14 after infection. Uric
acid levels in BALF were significantly increased on day 8 after viral infection
(52.7-115.9 μM vs 12.2-25.8 μM in control mice, 95% CI, p<0.01), while ATP
was undetectable. Uric acid in BALF was associated with increased levels of
inflammatory markers (IL-6, KC and IFN-γ) as well as markers of lung injury
(sRAGE and total protein in BALF). However, increased IL-1β levels, indicative
for inflammasome activation, were only observed on day 4 after influenza infection
(p<0.01).
Conclusion: Uric acid in BALF is increased during influenza infection and asso-
ciates with biomarkers of inflammation and lung injury, but not with markers of
inflammasome activation. Whether uric acid fails to activate NLRP3/inflammasome
or that IL-1β is scavenged by IL-1 receptor antagonist during influenza infection
remains to be determined.

P810
Effects of vitamin D on alveolar epithelial wound repair and cell survival
Rachel Dancer1, Shengxing Zheng1, Vijay D’Souza1, Fang Gao2,
David Thickett1. 1Department of Respiratory Science, University of Birmingham,
Birmingham, United Kingdom; 2Clinical Trials Unit, Warwick Medical School,
Coventry, United Kingdom

It is increasingly recognised that vitamin D is important in both adaptive and
innate immunity with significant immunomodulatory effects. Patients undergoing
oesophagectomy are at significant risk of post-operative Acute Lung Injury. They
are severely vitamin d deficient and those with the lowest levels of vitamin D have a
greater systemic inflammation with increased epithelial damage and extra-vascular
lung water. We hypothesised that vitamin d has a trophic role to protect against
alveolar epithelial damage.
Methods: A549 cells were mechanically wounded using a pipette tip and then
wound repair after 24 hours culture with or without 25 D3 was assessed by
videomicroscopy. Cell proliferation was measured by BRDU incorporation. Cells
were incubated with FasL alone or with 25 D3 for 24 hours. Cell viability was
measured using a Celltiter Aqueous solution (Promega).
Results: A549 and primary alveolar type II cells increased wound repair in re-
sponse to a physiological dose of vitamin 25D3. BRDU incorporation was similarly
increased supporting proliferative effect of vitamin D. sFasL induced cell death
was reduced by addition of 50nmol/L 25-OH vitamin D (p=0.001) when added
before or up to 1.5 hours after addition of sFasL suggesting that vitamin d reduced
apoptotic cell death. sFasl inhibited proliferation of ATII in actions that were
blocked by vitamin d.
Conclusions: Our data suggests that Vitamin D plays a role in the maintenance
of an intact alveolar epithelial barrier through effects on wound repair and is
protective against apoptotic cell death.

P811
Modeling resolution of direct acute lung injury
Brijesh Patel, Michael Wilson, Masao Takata. Section of Anaesthetics, Pain
Medicine and Intensive Care, Imperial College London, London, United Kingdom

Translational animal models allowing the study of both inflammatory and resolu-
tion phases of acute lung injury (ALI) are lacking. Widely used models including
intratracheal endotoxin or bleomycin are difficult to translate. Here we devel-
oped and optimized a reproducible model of resolving aspiration pneumonitis that
mimics human ALI.
C57Bl6 mice were instilled intratracheally with 75μl of 0.1M hydrochloric acid
by direct laryngoscopy under anesthesia. At specified timepoints up to 10 days
after instillation, respiratory mechanics, arterial blood gases, soluble mediators in
bronchoalveolar lavage fluid (BALF), and alveolar fluid clearance (AFC) using an
in situ preparation were measured. Acid instillation produced significant increases
in BALF protein levels and respiratory elastance. BALF levels of TNF and soluble
RAGE, a marker of epithelial damage, both increased, while AFC deteriorated. All
of these injury parameters peaked at days 1-3 post-acid, but resolved by days 5-10.
These results indicate that the model replicates major hallmarks of ALI, i.e.
changes in respiratory mechanics, gas exchange, lung permeability, inflammation
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and AFC, but shows full resolution. This model will allow future investigation of
novel resolving pathways.
Supported by the Wellcome Trust.

P812
Fas activation impairs the alveolar epithelial function in mice by mechanisms
involving apoptosis
Raquel Herrero1, Lincoln S. Smith1, Osamu Kajikawa1, Stephen Mongovin1,
Venus A. Wong1, Gustavo Matute-Bello2, Thomas R. Martin1. 1VA Puget Sound
Medical Center. Division of Pulmonary and Critical Care Medicine, University of
Washington, Seattle, WA, United States; 2Center for Lung Biology. Division of
Pulmonary and Critical Care Medicine, University of Washington, Seattle, WA,
United States

Background: Alveolar epithelial damage is a critical event that leads to protein-rich
edema in acute lung injury (ALI). Even though Fas activation induces apoptosis
of alveolar epithelial cells, its role in the formation of lung edema is unclear.
Aim: We investigated whether inhibition of caspase-dependent apoptosis protects
against Fas-mediated epithelial injury in mouse lungs.
Methods: We administered the pan-caspase inhibitor Z-VAD.fmk (10 mg/kg) or
vehicle subcutaneously to mice treated with one intratracheal dose of recombinant
human sFasL (rh-sFasL, 25 ng/g) or PBS, then studied the mice 16 h later. We mea-
sured alveolar fluid clearance (AFC) by intratracheal instillation of FITC-human
albumin, and protein permeability by measuring IgM in bronchoalveolar lavage
fluid. Caspase-3 activity and cytokines (IL-1β, IL-6, KC, TNF-α) were measured
in lung homogenates.
Results: Compared with PBS-treated mice, the intratracheal instillation of rh-
sFasL decreased AFC (PBS= 20.0±1.3% vs rh-sFasL= 1.9±2.4%, p<0.05), and
increased protein permeability (PBS= 34.7±18.3 vs rh-sFasL= 350±40.4 ng/mL,
p<0.05), caspase-3 activity and cytokine production. In contrast, mice treated with
rh-sFasL and Z-VAD.fmk had normal AFC (17.0±2.3%, p<0.05) and a smaller
increase in protein permeability (152.5±18.4 ng/mL, p<0.05), associated with a
reduction of caspase-3 activity and an increase in cytokine production. Z-VAD.fmk
was not harmful in PBS-treated mice.
Conclusion: Activation of the Fas pathway impairs the alveolar epithelial function
in mouse lungs by mechanisms involving caspase-dependent apoptosis, suggesting
that targeting apoptotic pathways could reduce the formation of lung edema in
ALI.

P813
Resolvin D1 attenuates lung inflammation in LPS induced-ALI partly
through PPARγ/NF-κB pathway
Zenglin Liao1, Jiajia Dong1, Tao Wang2, Fuqiang Wen1. 1Department of
Respiratory Medicine, West China Hospital of Sichuan University, Chengdu,
Sichuan, China; 2Division of Pulmonary Diseases, State Key Laboratory of
Biotherapy of China, Chengdu, Sichuan, China

Objective: Acute Lung Injury (ALI) is characterized by tissue damage and
respiratory failure with uncontrolled inflammation. Since docosahexaenoic acid
(DHA) and DHA-derived lipid mediators have recently been shown to possess
anti-inflammatory and pro-resolving properties, we sought to investigate the effect
of a novel DHA-derived mediator termed resolvin D1 (RvD1) on LPS-induced
ALI.
Methods: BALB/c mice were randomly divided into seven groups: saline group;
RvD1 (600ng) group; LPS group; LPS+RvD1 (300ng) group; LPS+RvD1 (600ng)
group; GW9662 (a PPARγ antagonist) group; LPS+RvD1 (600ng) + GW9662
group. LPS (50ug/mouse in 100ul saline) or saline was instilled intratracheally.
RvD1 was injected intravenously 24h and 30min before LPS instillation. GW9662
was injected intravenously 30min before RvD1 injection. Mice were killed at 6,
12, and 24h. BALF samples were collected for cell counts and cytokine analysis.
Lung tissues were collected for histological analysis and western blot analysis.
Results: RvD1 significantly decreased total leukocyte counts by 44±7%, and also
reduced TNF-α, IL-6 expression levels in BALF in comparison to the LPS group
(p<0.05, n=9). H&E staining of histological sections showed that RvD1 markedly
attenuated LPS-induced lung inflammation. Western blot analysis revealed that
RvD1 activated PPARγ and suppressed I-κBα degradation and p65 nuclear translo-
cation. PPARγ inhibition with GW9662 could partially reverse the effect of RvD1
in suppressing I-κBα degradation and p65 nuclear translocation.
Conclusions: These results suggest that RvD1 may attenuate lung inflammation of
LPS-induced ALI through suppressing NF-κB activation, which is partly dependent
on PPARγ activation.

P814
A CXCR2 antagonist inhibits polyI:C-induced airway neutrophil, but not
lymphocyte infiltrate
Paul Harris, Ruoqi Peng, Lisa Burns, Jonathan E. Phillips, Jay S. Fine,
Christopher S. Stevenson. Inflammation Discovery, Hoffmann-La Roche, Nutley,
NJ, United States

Introduction: PolyI:C is a synthetic dsRNA that triggers an innate immune re-
sponse through the activation of TLR3 and RNA helicases. Our aim was to dissect
the mechanism driving polyI:C-induced airway neutrophilia.

Methods: Male, BALB/c mice were intranasally administered polyI:C (30
mg/animal) or saline under isofluorane. Bronchoalveolar lavage fluid (BALF)
was collected 2-168h later (n=8). BALF cells were counted and inflammatory me-
diators were measured in BALF supernatants by ELISA. The efficacy of a CXCR2
antagonist, SCH563750 (3-30 mg/kg) or its vehicle (2% Klucel, 0.1% Tween 80 in
water), was assessed by administering p.o. 1h prior to polyI:C challenge. Airway
hyper-responsiveness (AHR) and BALF inflammation were assessed 24h later.
Results: Administration of polyI:C increased several mediators in the BALF.
Greatest amongst these was KC, peaking at 2h (2366±397 in polyI:C vs 8±1
control animals; P<0.01) and remaining elevated up to 72h. Neutrophil infiltration
followed the increased KC levels, increasing from 6h before resolving back to
baseline at 96h. Lymphocytes, predominantly CD49b+ NK cells, increased from
24h and were still elevated 168h post-challenge. SCH563750 attenuated the neu-
trophils in the BALF by 92% at a dose of 30 mg/kg (P<0.01). SCH563750 had
no effect on BALF lymphocytes or AHR, although there was a trend towards a
reversal of the latter.
Conclusion: Poly I:C administration to the airways increased chemokine levels,
including KC. The influx of neutrophils was abrogated by a CXCR2 inhibitor. The
lack of neutrophil infiltrate did not affect lymphocyte migration to the airways,
suggesting an independent mechanism drives this response.

P815
Temporal characterization of murine genomic response to poly I:C
stimulation reveals tri-phasic inflammatory response signatures
Sriram Sridhar, Paul Harris, John Allard, Ruoqi Peng, Palani Ravindran,
Hans Bitter, Michael E. Burczynski, Jay S. Fine, Christopher S. Stevenson.
Inflammation Discovery, Hoffmann-La Roche, Nutley, NJ, United States

Introduction: Poly I:C mimics a viral infection through the activation TLR3 and
RNA helicases. Our aim was to characterize molecular changes occurring in the
lung after polyI:C exposure in mice.
Methods: BALB/c mice were administered saline or poly I:C (30 μg/animal). At 7
timepoints after dosing (2-168h), poly I:C- and saline-treated mice were sacrificed,
bronchoalveolar lavage was performed and lungs were snap-frozen. RNA from
lung homogenates was isolated using the NuGen labeling method and assessed on
Affymetrix standard murine whole genome arrays (MOE430 2.0) (n=6 per group).
Differentially expressed genes were determined using an ANOVA, with pairwise
comparisons between poly I:C and saline treatment at each timepoint. Functional
ontologies were determined using GO annotations. Gene set enrichment analysis
(GSEA) was determined for cytokine and immune cell signatures compiled from
the literature.
Results: The peak response occurred 6-48h post-treatment. Hierarchical cluster-
ing across the study revealed 3 distinct temporal clusters (early, mid, and late
phase). Inflammatory processes were enriched in the early phase (2-6h), TLR/IL-1
signaling genes in the mid phase (6-48h), and cell cycle pathways in the late
phase (>72h). GSEA revealed activated NK and dendritic cell signatures up to
96h post-challenge, while several immune and myeloid related gene modules were
also up-regulated between 6-96h post-challenge.
Conclusions: Inflammatory signatures including TLR and IL1-related genes were
highly up-regulated in response to poly I:C challenge, indicating a strong inflam-
matory response potentially driven by NK and dendritic cells in the lungs of
mice.

P816
Molecular mechanisms are involved in ethanol mediated lung endothelial
barrier dysfunction
Umapathy Siddaramappa, Alexander Verin. Vascular Biology Center, Georgia
Health Sciences University, Augusta, GA, United States

Recent studies have uncovered a significant but previously unknown correlation
between alcohol (ethanol) abuse and the risk of acute respiratory distress syndrome
(ARDS) (1). Despite studies aimed at improving outcomes in patients with ARDS,
the mortality remains high at > 40%. For those who abuse alcohol, the mortality
is even higher, at 65% (2) and, therefore, alcohol abuse causes tens of thousands
of excess deaths annually. One of the important functions of lung endothelium is
to provide a barrier against the penetration of bacterial toxins in the circulation
and endothelial junctional proteins act as a structural barrier against the para-
cellular permeation (3). We hypothesized that excessive alcohol could negatively
regulate the integrity of the lung endothelial barrier and increases the risk during
bacterial infections. Our novel preliminary data using human lung microvascular
endothelial cells (HLMVEC) demonstrate that ethanol dose-dependently disrupts
the EC barrier properties as evidenced by Electric Cell-Substrate Impedance Sens-
ing (ECIS) based transendothelial electrical resistance measurement. Pretreatment
of the HLMVEC with LPS and subsequent challenge with ethanol disrupts the
tight junctional proteins and increased phosphorylation of Myosin light chain
compared to LPS or ethanol alone treatment suggesting an increased damage to
the endothelium when one takes alcohol during bacterial infection. We showed
that ethanol inhibit the endothelial wound healing process.
References:
[1] Prout, M et al, 2007. Expert Rev Respir Med 1:197-207.
[2] Boe, D.M et al, 2009. J Leukoc Biol 86:1097-1104.
[3] Vandenbroucke, E. et al, 2008. Ann N Y Acad Sci 1123:134-145.

136s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



SUNDAY, SEPTEMBER 25TH 2011

P817
Effect of proteinase inhibitor from crataeva tapia (cratabl) in distal lung
mechanical, inflammatory and remodeling alterations induced by elastase in
mice
Leandro V. Oliva1, Rafael Almeida-Reis1, Osmar Theodoro Jr.1, Bruno
Tadeu Martins-Oliveira1, Clarice R. Olivo1, Tales V. Lopes1, Alessandra
C. Toledo1, Rodrigo S. Ferreira2, Marlon V. Brito2, Milton A. Martins1, Maria
L.V. Oliva2, Iolanda F.L.C. Tiberio1. 1Clinical Medicine, School of Medicne
University of Sao Paulo, Sao Paulo, Brazil; 2Biochemistry, Federal University of
Sao Paulo, Sao Paulo, Brazil

Aims: The leading role of elastase in the emphysema physiopathology has been
recognized. The present study aimed to evaluate if a plant proteinase inhibitor
CratabL contributes to inactivation of elastase-induced mechanical, inflammatory
and extracellular matrix remodelling alterations.
Methods: C57Bl6 mice received elastase intranasally (50ml/animal E group).
Control group received saline (Ve group). Afterwards, mice were treated with
CratabL (2mg/kg) at days 1, 15, 21, 28, 35 after elastase instillation (I-E group).
At day 40, mice were anesthetized and mechanically ventilated and we analyzed
respiratory system resistance and elastance, tissue elastance, tissue damping and
airway resistance. Afterwards, BAL was performed and lungs were removed. By
morphometry, we quantified the mean linear intercept (Lm) and the collagen and
elastic fibers in distal lung parenchyma.
Results: We did not observe any differences in pulmonary mechanics compar-
ing all groups. In E group, there was an increase in BAL-total cells, BAL-
lymphocytes, BAL-neutrophils, collagen and elastic fibers and Lm compared
to Ve group (p<0.05). The CratabL treatment in elastase treated animals de-
creased Lm (105.9±10.0μm) compared to E group (p<0.05). BAL-neutrophils
(7.2±1.4×104cells/mL), and collagen content (0.59±0.02%) were decreased in
I-E group compared to E animals (p<0.05).
Conclusions: This plant proteinase inhibitor (CratabL) reduced elastase-induced
pulmonary inflammatory and remodeling alterations which may be considered as
a new and potential therapeutic strategy for COPD treatment.
Financial support: FAPESP, CNPq, LIM- HCFMUSP.

P818
Intravenous immunoglobulin in community acquired pneumonia
Usman Farkhutdinov, Albert Mirchaidarov, Shamil Farkhutdinov. Department of
Internal Diseases, City Hospital 21, Ufa, Russian Federation Department of
Internal Diseases, City Hospital 21, Ufa, Russian Federation Department of
Internal Diseases, City Hospital 21, Ufa, Russian Federation

Immunity disorders play an important role in the inflammatory formation in
patients with lung diseases.
The aim was to study the efficacy of i.v. immunoglobulin immunovenin (IMV) in
patients with community acquired pneumonia (CAP).
Methods: The study included 35 patients with CAP. The patients blood was tested
to estimate the level of CD3+, CD4+, CD8+, CD16+, CD20+ lymphocytes, the
content of A,G,M immunoglobulins (Ig), circulating immunocomplexes (CIC),
γ-interferon and TNFa. 17 patients with CAP were treated with standard therapy.
The other 18 patients received combined treatment with IMV.
Results: Compared to healthy subjects in patients with CAP the level of
CD3+,CD4+,CD8+, CD16+ lymphocytes was lower by 1,2-1,4 times, the content
of IgA, IgG and γ-interferon was lower by 1,3 times. Conversely, the level of
CD20+ lympocytes, IgM, CIC was higher by 1,3-1,8 times, and the level of
TNFa was higher by 1,9 times. Symptoms of inflammation and impairment of the
immune status have been found in patients who received standard therapy. The use
of IMV in patients with CAP eliminated immunity disorders, improved the results
of the treatment.
Conclusion: In patients with CAP immunovenin improved the immunity status
and increased the treatment efficacy.

P819
PTX3 as a component of innate immunity in the role of captopril in acute
lung injury induced by bacterial endotoxin
Xiaolin He, Shi Wang, Shuyue Xia, Xu Liu, Ning Song. Department of
Respiratory Medicine, Shenyang Feng-Tian Hospital Affiliated to Shenyang
Medical College, Shenyang, Liaoning, China

Objective: Innate immunity is an important mechanism for the development
of acute lung injury (ALI). Long pentraxin PTX3 is an inflammatory mediator
and a component of innate immunity. Recent evidence implies that angiotensin-
converting enzyme (ACE) plays an important role in the pathogenesis of ALI. We
speculated that inhibition of ACE play the protective effect on ALI through the
presence of PTX3, therefore, protect the lung from severe injury.
Methods: Lung injury was induced by intratracheal instillation of lipopolysaccha-
ride (LPS) in rats, followed by i.p. administration of captopril, an ACE inhibitor, or
saline control, and the PTX3 expression, fibrin deposition, tissue factor expression
and lung injury were determined. Local and systemic inflammatory responses were
assessed by measuring cytokines in the lung and plasma.
Results: Treatment with captopril dramatically attenuated LPS-induced lung in-
jury, alveolar fibrin deposition and inflammatory cell infiltration 6 h after LPS
challenge compared to that in the saline control rats. Local and systemic PTX3

expression were significantly decreased by the captopril therapy, accompanied by
decreased interleukin (IL)-6, IL-10 and monocyte chemoattractant protein-1 levels
in the plasma.
Conclusion: These results support that inhibition of ACE with its clinically used
inhibitor offers protective effects on ALI; PTX3, acting as both anti-inflammation
component and the component of innate immunity, may reflect severity of lung
injury and serve as the potential therapeutic “target” during ALI. Captopril treat-
ment through the presence of PTX3 could be a potential mechanism that mediates
lung injury.

94. Drug delivery and pharmacokinetics I

P820
The effect of ketoconazole on the pharmacokinetics (PK) and
pharmacodynamics (PD) of inhaled fluticasone furoate (FF) and vilanterol
(VI) administered in combination in healthy subjects
Rodger Kempsford1, Ann Allen2, Joanne Bal3, David Rubin4, Lee Tombs5.
1Respiratory Medicines Development Centre, GlaxoSmithKline R&D, Stevenage,
Hertfordshire, United Kingdom; 2Clinical Pharmacology Modelling &
Simulation, GlaxoSmithKline R&D, Stevenage, Hertfordshire, United Kingdom;
3Clinical Pharmacology Science & Study Operations, GlaxoSmithKline R&D,
Uxbridge, Middlesex, United Kingdom; 4Respiratory Medicines Development
Centre, GlaxoSmithKline R&D, Research Triangle Park, NC, United States;
5Statistics & Programming, Satellite, Slough, Berkshire, United Kingdom

Rationale: A combination of the novel corticosteroid FF and long acting beta2-
agonist VI administered via dry powder inhaler (FF/VI) is being developed as a
once-daily treatment for asthma and COPD. Both FF and VI are predominantly
metabolised via CYP3A4 and their PK and PD could be affected by CYP3A4
inhibition.
Objective: To investigate the effects of the strong CYP3A4 inhibitor ketoconazole
on the PK and PD of FF and VI.
Methods: Double-blind, randomised, placebo (P)-controlled, repeat dose, two-way
crossover study. Healthy male and female subjects [N=18] received once daily oral
ketoconazole (400mg) or P for 11 days with FF/VI (200/25mcg) for the final 7
days. PD and PK data were obtained up to 48h following the Day 11 dose.
Results: Co-administration of ketoconazole and FF/VI had no effect on 0-4h
maximum heart rate or minimum blood potassium (treatment difference [90%CI]
-0.6bpm [-5.8, 4.5] and 0.04mmol/L [-0.03, 0.11], respectively) whilst there was a
measurable but clinically insignificant decrease in 24h weighted mean serum corti-
sol (treatment ratio [90%CI] 0.73 [0.62, 0.86]). Co-administration of ketoconazole
increased (percent change [90%CI]) FF AUC(0-24) and Cmax by 36% [16, 59]
and 33% [12, 58] and VI AUC(0 t’) and Cmax by 65% [38, 97] and 22% [8,
38], respectively. Both treatments were well tolerated and there were no serious
adverse events or withdrawals.
Conclusion: Co-administration of FF/VI with ketoconazole resulted in a less than
two-fold increase in systemic exposure to FF and VI with no clinically significant
systemic effects.
Funded by GSK (HZA105548; NCT01165125)

P821
Vilanterol, a novel inhaled long-acting β2 adrenoceptor agonist (LABA),
demonstrates extensive first pass clearance to metabolites with negligible
pharmacological activity in man
Andy Harrell1, Sarah Siederer2, Jo Bal3, Rodger Kempsford4. 1Drug Metabolism
and Pharmacokinetics, GlaxoSmithKline R&D, Ware, Herts, United Kingdom;
2Drug Discovery - Quantitative Sciences, GlaxoSmithKline R&D, Stevenage,
Herts, United Kingdom; 3Clinical Pharmacology Science Support & Operations,
GlaxoSmithKline R&D, Stockley Park, Middlesex, United Kingdom; 4Medicines
Development, GlaxoSmithKline R&D, Stevenage, Herts, United Kingdom

Introduction: Vilanterol (VI) trifenatate is a novel LABA with demonstrated
24-hour clinical duration of action, currently in development in combination with
an inhaled corticosteroid for once-daily treatment of COPD & asthma.
Objectives: The excretion and metabolism of radio-labelled VI was investigated
following oral dosing to represent the swallowed portion of an inhaled dose.
Methods: Open label, single dose study. Healthy male subjects [N=6] received an
oral solution dose of 200 ug of [14C]VI (2 uCi). Plasma samples and all urine and
faeces were collected up to 168 h post dose and analysed for total radioactivity,
VI and VI metabolites (as appropriate).
Results: VI was well absorbed (>50% of the radioactive dose). VI represented
a very small percentage (<0.5%) of the total circulating drug-related material
in the plasma indicating extensive first-pass metabolism of VI. In total 70% of
the recovered radiolabel was collected in the urine with the remainder recovered
in the faeces. The primary route of clearance of VI was via O-dealkylation to
pharmacologically inactive metabolites which were predominantly excreted in the
urine. VI was well tolerated with no notable changes in heart rate, serum potassium
and glucose levels or ECG parameters.
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Conclusion: VI undergoes extensive first-pass metabolism in man. VI was well
tolerated after an oral dose (200 ug) considerably in excess of the likely clinical
inhaled dose (25 ug), indicating absent pharmacological activity of the metabolites
in man (in agreement with pre-clinical data).
Funded by GSK (B2C106181; NCT01286831)

P822
Safety, pharmacokinetics (PK) and pharmacodynamics (PD) of single doses
of GSK573719 inhalation powder, a new long-acting muscarinic antagonist
(LAMA), in patients with COPD
Rashmi Mehta1, Amy Newlands2, Dennis Kelleher3, Andrew Preece4,
Anthony Cahn5, Glenn Crater6. 1Clinical Pharmacology Modelling Simulation,
GlaxoSmithKline, Research Triangle Park, United States; 2Discovery Biometrics,
GlaxoSmithKline, Uxbridge, United Kingdom; 3Respiratory Medicines Discovery
and Development, GlaxoSmithKline, Research Triangle Park, United States;
4Clinical Pharmacology Science and Study Operations, GlaxoSmithKline,
Uxbridge, United Kingdom; 5Respiratory Medicine Discovery and Development,
GlaxoSmithKline, Stevenage, United Kingdom; 6Respiratory and
Immuno-Inflammation Medicine Development Center, GlaxoSmithKline, Research
Triangle Park, United States

Introduction: GSK573719 is a new LAMA offering sustained 24-hour bronchodi-
lation in development for the treatment of COPD.
Objectives: To investigate the safety, tolerability, PK and PD of GSK573719 in
ipratropium-responsive COPD patients.
Methods: In a randomised, double-blind, dose-ascending, 4-way crossover study,
24 patients enrolled received single doses of 4 of the following 5 treatments by
dry powder inhalation: GSK573719 (250/500/1000μg), placebo (PBO), tiotropium
bromide (TB; 18μg). Doses were separated by 14 days.
Results: 20 patients completed all dosing periods. Adverse events (AEs) were
reported with 31–41% GSK573719, 38% TB and 29% of PBO doses, most of
mild or moderate intensity. There were 5 severe AEs and 4 patients withdrew
due to AEs (none were drug related). No clinically meaningful differences in
clinical chemistry, vital signs or ECG parameters were seen for GSK573719 vs
PBO, although lower heart rates were observed for all active treatments (up to
7.7bpm lower with 1000μg vs PBO). GSK573719 was rapidly absorbed (median
tmax 5–15min), but 40–61% of plasma PK samples were nonquantifiable. Urine t 1

2was on average 11–12h. Specific airway conductance (sGaw) and FEV1 responses
were significantly higher for all active treatments vs PBO, and responses for all
GSK573719 doses were higher than TB. No correlation was observed between
GSK573719 systemic exposure and PD variables.
Conclusion: Single doses of GSK573719 250–1000μg were well tolerated and
associated with clinically relevant improvements in lung function in COPD patients.
Funded by GSK (AC4108123; NCT00515502)

P823
The pharmacodynamics of GSK961081 in patients with COPD
Virginia Norris1, Chang-Qing Zhu2, Claire Ambery. 1Drug Discovery,
GlaxoSmithKline, Stevenage, United Kingdom; 2Discovery Biometrics,
GlaxoSmithKline, Uxbridge, United Kingdom; 3Clinical Pharmacology
Modelling & Simulation, GlaxoSmithKline, Uxbridge, United Kingdom

Introduction: GSK961081 is a dual pharmacophore with both muscarinic antag-
onist and beta2 agonist (MABA) activity.
Objective: To assess the pharmacodynamics of GSK961081.
Methods: This was a randomised, double-blind, double-dummy, placebo-
controlled, incomplete block crossover study in 50 COPD patients. Patients were
randomised to 3 of 4 possible treatments: 400μg GSK961081 once daily (OD)
(n=29); 1200μg GSK961081 OD (n=32); salmeterol 50μg twice daily+tiotropium
18μg OD (SAL+TIO) (n=41); and placebo (n=43) by inhalation for 14 days.
Pharmacodynamics (lung and systemic), safety and tolerability were monitored.
Results: After 14 days’ dosing there were significant improvements in trough
FEV1 for all active treatments. For 400μg GSK961081, 1200μg GSK961081
and SAL+TIO mean (95% CI) differences vs placebo were 0.115L (0.024,0.205),
0.168L (0.080,0.255) and 0.103L (0.026,0.180), respectively (all p<0.05). There
was no significant difference in maximum change from baseline heart rate, glucose
or QTcF 0–4h after the final dose of any active treatment vs placebo. There was
a small decrease in potassium 0–4h after the final dose of all active treatments.
For 400μg GSK961081, 1200μg GSK961081 and SAL+TIO mean (95% CI)
minimum change from baseline potassium vs placebo was –0.11 (–0.22,–0.01),
–0.19 (–0.29,–0.09) and –0.10 (–0.19,–0.01) mmol/L, respectively. Adverse events
were similar across all groups with the exception of tremor (n=2, 1200μg dose),
dysguesia (n=2, 1200μg dose; n=2, 400μg dose) and dry mouth (n=1, 1200μg
dose) seen after GSK961081 only.
Conclusions: GSK961081 was well tolerated and showed significant bronchodi-
latation, meriting further evaluation as a potential therapy for COPD.
Funded by GSK (MAB104958; NCT00478738)

P824
The safety, tolerability, pharmacodynamics and pharmacokinetics of inhaled
fluticasone furoate (FF) and vilanterol (VI) are unaffected by administration
in combination
Rodger Kempsford1, Ann Allen2, Philippe Bareille3, Howard Bishop4,
Melanie Hamilton5, Anne Cheesbrough6. 1Respiratory Medicines Development
Centre, GlaxoSmithKline R&D, Stevenage, Hertfordshire, United Kingdom;
2Clinical Pharmacology Modelling & Simulation, GlaxoSmithKline R&D,
Stevenage, Herfordshire, United Kingdom; 3Respiratory Centre of Excellence for
Drug Discovery, GlaxoSmithKline R&D, Stevenage, Hertfordshire, United
Kingdom; 4Clinical Pharmacology Science & Study Operations, GlaxoSmithKline
R&D, Uxbridge, Middlesex, United Kingdom; 5Inhaled Product Development,
GlaxoSmithKline R&D, Ware, Hertfordshire, United Kingdom; 6Discovery
Biometrics, GlaxoSmithKline R&D, Uxbridge, Middlesex, United Kingdom

Introduction: A combination of the novel corticosteroid FF and long acting
beta2-agonist VI (FF/VI) is currently under development as a once-daily inhaled
treatment for asthma and COPD.
Objectives: To assess whether the pharmacodynamics (PD) and pharmacokinetics
(PK) of FF and VI are affected when delivered as the FF/VI combination in
comparison with FF and VI alone administered from the same novel dry powder
inhaler.
Methods: Single centre, randomised, double-blind, placebo-controlled, four-way
crossover study. Healthy male and female subjects [N=16; 21-57 years] received
single supra-therapeutic doses of FF (800mcg), VI (100mcg), FF/VI (800/100mcg)
and placebo. PD and PK were monitored post-dose.
Results: FF/VI decreased serum cortisol (0-24h weighted mean vs placebo) by
14.7% vs. 24.1% for FF alone; the difference of 12.3% (90% CI: 4.4, 20.9) was
considered non-inferior (defined as lower CI > -20%). FF/VI increased heart rate
(0-4h maximum vs placebo) by 5.7bpm vs 6.9bpm for VI alone; the difference of
-1.2bpm (90% CI: -4.6, 2.1) was considered non-inferior (defined as upper CI <

+10bpm). There were no differences in minimum blood potassium (0-4h). FF and
VI mean exposure (AUC0-t’) (90% CI) were 15% (5, 24) and 3% (-14, 18) lower,
respectively for the combination vs FF or VI alone. The adverse event profile for
all treatments was similar to placebo.
Conclusion: Administration of FF and VI in combination was not associated with
an increase in systemic exposure or systemic pharmacodynamic effects compared
with administration of either compound alone.
Funded by GSK (HZA105871; NCT00538057)

P825
Aspirin inhalation treatment for COPD patients: Preliminary studies on PK
and inflammatory biomarkers
Antonio Soleti1 , Giuseppe Zuccari2, Claudio Omini2. 1R&D Unit, Medestea
Research & Production SpA, Torino, TO, Italy; 2R&D Unit, BSD Pharma srl,
Paullo, Mi, Italy

We are currently investigating if the use of aspirin (ASA), administered via in-
halation, can exert a local anti-inflammatory effect, to propose it as a treatment for
COPD, an inflammation-related pathology.
As little is known on inhaled ASA’s PK, a 3-way crossover study was performed on
14 moderate COPD subjects, which were administered 250/500/750mg of ASA’s
lysine salt via nebulizer, with/without concomitant charcoal intake (all subjects
also assumed orally a 500mg dose). The inhalation resulted in a linear PK for
ASA and salicylic acid in plasma. Variability appeared important after inhalation,
while modest after oral intake. Only approximately 10% of the administered dose
was recovered in urine (70% after oral dose).
The efficacy of inhaled ASA was investigated in 4-week placebo-controlled clin-
ical trial performed on 59 moderate COPD subjects, who inhaled 250, 500 or
750mg of ASA BID. Functional respiratory parameters were measured together
with inflammatory markers in serum and induced sputum.
A statistically significant decrease was observed for serum IL6 and IL8 and sputum
TNFα (trend test: 0.0004, 0.0144 and 0.0275). The 250mg dose was observed to
statistically increase FEV1 and FEV/FVC from T0 to T4 (p=0.02 and 0.008). The
same dose also showed important effects, compared to placebo, both on inflam-
mation (reduction of sputum neutrophil elastase, p=0.031) and sputum production
(p=0.008). These results are not conclusive to prove the efficacy of the treatment
(large intra-patient variation, lack for specific biochemical marker for COPD).
However, also considering the good tolerability, they support the opportunity for a
larger clinical trial.

P826
Pharmacokinetic bioequivalence of inhaled CHF 1535 50/6 vs. the free
combination of beclomethasone and formoterol in asthmatic children
Bo L.K. Chawes1, Annalisa Piccinno2, Eskil Kreiner-Møller1, Nanna L. Skytt1 ,
Nasim Samandari1 , Francesco Sergio2, Giorgia Ciurlia2, Daniela Acerbi2,
Hans Bisgaard1. 1Danish Pediatric Asthma Center; Health Sciences, University
of Copenhagen, Copenhagen University Hospital, Gentofte, Gentofte, Denmark;
2Chiesi Farmaceutici, S.p.A, Parma, Italy

Rationale: To develop a new fixed formulation of Beclomethasone dipropionate
(BDP) 50μg and Formoterol fumarate 6μg (CHF 1535 50/6) delivered via a pMDI
for treatment of children with severe asthma.
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Objective: To investigate pharmacokinetic of B17MP (active BDP metabolite)
and Formoterol in children with asthma after inhalation of CHF 1535 50/6 vs. the
licensed free combination of BDP and Formoterol dispensed with AeroChamber
Plus™.
Methods: 22 children (5-11yrs) with mild asthma were included in this open-
label, randomised, 2-way cross-over study of inhaled BDP 200μg and Formoterol
24μg. Eight-hour pharmacokinetic profiles (Cmax and AUC0-t) for B17MP and
Formoterol after single inhalation were primary endpoints evaluated by analysis
of variance and 90% bioequivalence limits.
Secondary endpoints were pharmacodynamics: serum potassium, heart rate, and
cortisol excretion.
Results: B17MP and Formoterol pharmacokinetic parameters showed comparable
values and the upper limit of the 90% CI was well within the bioequivalence
limit. The pharmacodynamic parameters also showed similar values after both
treatments.
Conclusion: After CHF 1535 50/6 administration, the BDP and Formoterol
systemic exposure was similar to the systemic exposure of BDP and Formoterol
administered as free combination supporting a comparable safety profile in children
aged 5-11yrs.

P827
Contamination and carry-over in clinical pharmacokinetic trials with
aerosolized budesonide
Dominik Kappeler1, Daniela Zanker1, Barbara Daumann1, Oliver Eickelberg2,
Thomas Meyer1. 1Clinical Unit/In-Vitro Trials, Inamed GmbH, Gauting,
Germany; 2Experimental Pneumology/Institute of Lung Biology and Disease,
Comprehensive Pneumology Center, Ludwig-Maximilians-University, University
Hospital Grosshadern, and Helmholtz Zentrum München, Munich, Germany

Background: Contamination and carry-over by active drug components is a major
issue, especially in pharmacokinetic studies carried out with aerosolized sub-
stances. Measures to avoid contamination and carry-over in blood samples remain
poorly standardized and validated.
Objective: To investigate the space- and time-related distribution pattern of budes-
onide aerosolized via MDI.
Methods: A matrix of crystallization dishes was set up in a measurement chamber.
One puff of budesonide MDI (184 μg emitted dose, 200 μg nominal dose) was
aerosolized and aerosol was allowed to sediment for 0.25 to 6.5 hours. Recovery
of budesonide in the crystallization dishes was measured via HPLC and correlated
to time course and spatial matrix.
Results: In 1 m distance of actuating the MDI, a mean recovery of budesonide of
0.688 μg after 0.25 hours and 1.423 μg after 6.5 hours was observed. The surface
concentration in 1 m distance was 9.7 ng/cm2 after 0.25 hours and 20.1 ng/cm2

after 6.5 hours.
Conclusion: This study is a valid basis for risk assessment of carry-over effects
in clinical trials with aerosolized drugs. Regarding surface concentrations in the
nanogram range as shown in our study compared to serum drug concentrations in
the picogram range as determined in pharmacokinetic trials, carry-over effects via
aerosols seem probable. Further studies to determine the extent and origin of these
effects will therefore be performed.

P828
Fluticasone/salmeterol combined in the new Forspiro® inhaler is as effective
and safe as Seretide® Accuhaler® in adult and pediatric asthmatics
Piotr Kuna1, Ursula Thyroff-Friesinger2, Ingolf Gath2. 1Department of Internal
Medicine, Asthma and Allergy, Medical University of Lodz, Lodz, Poland; 2Hexal
AG, Hexal AG, Holzkirchen, Germany

Objective: To compare the clinical efficacy and safety of fluticasone/salmeterol
(Flu/Salm) combined in the new “Forspiro” DPI with Seretide Accuhaler (Glaxo
Wellcome).
Methods: We conducted two large clinical phase III studies with twice daily
treatment over 12 weeks including more than 770 children and adolescents/adults
suffering from moderate or moderate-to-severe asthma. Primary endpoints were
FEV1 change from baseline and the area under the FEV1 curve at study termi-
nation. Asthma symptom score, reliever use, morning PEF, adverse events (AEs)
were also assessed.
Results: Mean increase of FEV1 for the 100/50 mcg (low dose) was 276 mL
in adolescents/adults and 476 mL in children aged 6-11 years, and 344 ml for
500/50 mcg (high dose) in adults at endpoint. Morning PEF increased with the
low dose by 17.5 L/min in adolescents/adults and 31.5 L/min in children, and by
35 L/min with the high dose in adults. Asthma symptom scores and reliever use
had already decreased substantially after the first treatment week. The number of
drug-related AEs was comparable between treatments. Serum cortisol measured
during 12 hours at endpoint tended to lower levels with the reference product.
Patients’ assessment at study termination revealed an overall preference for the
“Forspiro” DPI due to its mouthpiece fit, device size and shape.
Conclusions: Flu/Salm in the “Forspiro” inhaler was shown to be as efficacious
and safe as Seretide Accuhaler.

P829
Effect of systemic and extra-fine particle inhaled corticosteroids on corrected
alveolar nitric oxide (CANO) in COPD
Peter Williamson, Philip Short, Brian Lipworth. Asthma and Allergy Research
Group, University of Dundee, Dundee, United Kingdom

Background and objectives: Alveolar nitric oxide or (CANO), has been used as
a surrogate marker of distal airway inflammation, which is important in COPD.
Coarse particle inhaled corticosteroids (ICS) do not suppress CANO. We evaluated
whether extra-fine particle size ICS or systemic oral corticosteroids could suppress
CANO in COPD.
Methods: COPD patients with a smoking pack history >15years, FEV1/FVC
ratio <0.7, FEV1<80% predicted with small airways inflammation characterized
by CANO >2ppb underwent a double-blind randomised controlled crossover trial
with an open label systemic steroid comparitor. Following a 2wk steroid washout
period, patients were randomised to 2wks, 100mcgHFA-BDP 1 puff b.i.d and
then 2 weeks 400mcgHFA-BDP or matched placebos with subsequent crossover.
All patients received 1wk open-label, 25mg/day prednisolone. Spirometry, body
plethysmography, impulse oscillometry and exhaled nitric oxide were recorded.
Results: 16 patients completed per protocol. Compared to respective placebo there
were no significant differences with extra-fine particle ICS. Oral prednisolone
caused a significant reduction in FENO and J’awNO but not CANO (see table1).

Conclusions: Whilst CANO remains a biomarker of interest in COPD, it is not
suppressed by systemic or extra-fine particle ICS. Hence CANO is unlikely to be
a useful marker for monitoring response of small airway disease to therapies in
COPD.

P830
Lung deposition of the extra fine dry powder fixed combination
beclomethasone dipropionate plus formoterol fumarate via the NEXT DPI®

in healthy subjects, asthmatic and COPD patients
Fabrizia Mariotti1 , Francesco Sergio1, Daniela Acerbi1, Thomas Meyer2,
Christiane Herpich2. 1Corporate Clinical Development, Chiesi Farmaceutici
S.p.A., Parma, Italy; 2Clinical Unit, Inamed GmbH, Gauting, Germany

Background: Chiesi has developed the new pocket size, medium air flow resistant,
breath actuated multidose-reservoir dry powder inhaler NEXT DPI®.
Objectives: The lung deposition and distribution pattern of the extrafine fixed
combination of beclomethasone dipropionate 100μg and formoterol fumarate 6μg
administered via the NEXT DPI® was assessed using a gamma-scintigraphic
technique after inhalation of a single dose of the 99mTc-radiolabelled combination
(total dose BDP/formoterol 400/24μg).
Methods: 10 healthy subjects, 9 asthmatic patients (30%≤FEV1<80%)
and 9 patients with stable chronic obstructive pulmonary disease (COPD)
(FEV1/FVC≤70%, 30%≤FEV1<50%) were treated according to an open, single
dose design.
Results: Similar lung and extra-thoracic deposition were observed between the
groups. The average lung deposition was 55% relative to the emitted dose in
healthy subjects, 56% in patients with asthma and 55% in COPD patients. The
extra-thoracic deposition was 43% in healthy subjects, 42% in asthmatic patients
and 42% in COPD patients. The amount exhaled ranged between 1.6 to 3.3%.
The distribution pattern, evaluated by measuring the central/peripheral (C/P) ratio
confirmed distribution throughout the airways, including periphery (C/P 1.23, 2.02
and 1.57 for healthy subjects, asthmatic and COPD patients, respectively).
Conclusions: These results demonstrated that a high amount of the extrafine dry
powder fixed combination BDP/formoterol administered via the NEXT DPI® was
deposited in the lungs regardless the pathophysiological condition.
Research funding source: Chiesi Farmaceutici S.p.A.
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P831
A novel NEXT DPI® dry powder inhaler and its use in asthmatic and COPD
population
F. Sergio1, A. Chetta2, G. Pisi3, M. Aiello2, D. Olivieri2 . 1Corporate Clinical
Development, Chiesi Farmaceutici SpA, Parma, Italy; 2Respiratory Disease Unit,
Cardiopulmonary Dept, University Hospital, Parma, Italy; 3Cystic Fibrotic Unit,
Paediatric Dept, University Hospital, Parma, Italy

Rationale: In asthma and COPD the dry powder inhalers (DPIs) facilitate patient’s
compliance to drug intake. Chiesi Farmaceutici developed a new inhaler, NEXT
DPI® which is pocket size medium-resistant breath-actuated mechanism (BAM)
multidose-reservoir to be used for drug delivery.
Objective: To verify that the peak inspiratory flow (PIF) required for the drug
delivery is not influenced by patient’s age and disease.
Methods: Children (n=27; age 5-11), adolescents (n=20; age 12-17) and adults
(n=21; age ≥ 18) with asthma and COPD patients (n=21; age ≥ 40) were included
in this multicenter open-label placebo study. After baseline pulmonary function
assessments (FEV1, FVC; PIF tested with spirometer and In-Check Dial™ device)
patients inhaled through the NEXT DPI® to test the BAM activation, checked by
the residual doses in the dose-counter. Usability evaluation questionnaire, adverse
events (AE) and vital signs were also recorded.
Results: In all patients, spirometry showed from moderate to severe airways
obstruction. All patients, irrespective of age and disease, were able to activate the
BAM. The mean PIF value (asthmatic patients: 104.4±20.6 L/min, range 40-120;
COPD patients: 97.9±18.8 L/min, range 51-120) measured with the In-Check was
greater than the threshold set for the BAM activation and not influenced by age
and disease severity. No patients had problem in using the NEXT DPI® correctly.
A total of 7 AEs were reported in 5 patients, no one related with the use of NEXT
DPI® or severe in intensity. No Severe Adverse Events were reported.
Conclusions: NEXT DPI® can be easily used and activated in a wide population
of asthmatics and COPD patients irrespective of age and disease severity.

P832
Efficiency of ipratropium bromide and salbutamol deposition in the lung
delivered via a soft-spray inhaler or chlorofluorocarbon metered-dose inhaler
Mo Ghafouri. Respiratory, Boehringer Ingelheim, Ridgefield, CT, United States

Purpose: The dose combination of ipratropium bromide (Ip) 42 mcg and albuterol
(Alb) 200 mcg, propelled by CFC, is currently marketed in a single canister dosage
form. A soft-spray, aqueous solution-based delivery system of this combination
was developed. This pharmacokinetic study compared the efficiency of a soft-spray
delivery of the combination to the lung compared to CFC delivery.
Methods: A steady state pharmacokinetic substudy comprised of 278 patients was
conducted from two trials differing only by doses evaluating Ip and Alb delivered
via the soft-spray inhaler or CFC-MDI in 2,578 patients. Ip alone delivered via
the soft-spray inhaler and placebos delivered via either delivery system were used
as controls. LC/MS/MS assays for analytes were developed for plasma and urine
biofluids.
Results: Comparing AUC, Cmax, and Cmin showed that systemic exposure to Alb
and Ip delivered via the soft-spray inhaler were proportional to the doses delivered.
Comparability was obtained when comparing the soft-spray inhaler-delivered Ip
at half the dose of the CFC-MDI. Since Ip is not significantly absorbed from the
gastrointestinal tract, the systemic exposure observed is a relevant marker for lung
deposition. Ip alone gave equivalent exposure as the combination demonstrating a
lack of interaction.
Conclusions: These systemic exposure analyses can be regarded as a marker of
lung deposition and therefore demonstrate that the soft-spray inhaler delivers drug
more efficiently to the lung than CFC-MDI.

P833
Maintenance of lung function and asthma control with extrafine
beclomethasone/formoterol
Neil Barnes1, Jan Arie Van Noord2, Caterina Brindicci3, Ludger Lindemann4,
Guido Varoli3, Miguel Perpina5, Daniele Guastalla3, Daniela Casula3,
Pascal Chanez6. 1Respiratory Medicine, London Chest Hospital, London, United
Kingdom; 2Atrium Medisch Centrum Heerlen, Dienst Longziekten, Heerlen,
Netherlands; 3Chiesi Farmaceutici SpA, Chiesi Farmaceutici SpA, Parma, Italy;
4Allergologie im Umkreis der Praxis Pneumologie, Allergologie im Umkreis der
Praxis Pneumologie, Gelsenkirchen, Germany; 5Servicio de Neumología,
Hospital Universitario la Fe, Valencia, Spain; 6Département des Maladies
Respiratoires, Hôpital Sainte Marguerite, Marseille, France

Introduction: Asthma management focuses on achieving and maintaining asthma
control. Very few studies have assessed whether complete and sustained asthma
control is maintained after switching ICS/LABA fixed combinations in clinical
practice.
Aim: To demonstrate equivalence between equipotent doses of extrafine BDP/F
pMDI and fluticasone/salmeterol (FP/S) (Diskus®) in maintaining lung function
and asthma control.
Methods: Prospective, double-blind, double-dummy, randomized, parallel group,
controlled trial. 416 asthma patients controlled on FP/S 500/100μg/day (Diskus®,
pMDI or separate inhalers) were randomized to 12-week treatment with extrafine
BDP/F 400/24μg/day pMDI or FP/S 500/100μg/day (Diskus®). Pre-dose FEV1

was the primary outcome, secondary outcomes included asthma control (ACQ-
7).
Results: At the study end, pre-dose FEV1 was equivalent between treatments
(difference between means 0.01 L; 95% CI -0.03 to 0.06 L) with no changes
from baseline in both groups. ACQ-7 score was equivalent between groups (Table
1). Post-dose FEV1 in the first hour was significantly higher for extrafine BDP/F
pMDI both at baseline and after 12-week treatment (Fig. 1, Table 1). No safety
issues were reported in both groups.

Conclusions: Patients previously controlled with FP/S in any device formulation
can safely switch to extrafine BDP/F pMDI and maintain an equivalent asthma
control with a sustained faster onset of action.

P834
Phase II study of once-daily GSK573719 inhalation powder, a new
long-acting muscarinic antagonist, in patients with chronic obstructive
pulmonary disease (COPD)
Dennis Kelleher1, Andrew Preece2, Rashmi Mehta3, Alison Donald4,
Kelly Hardes2, Anthony Cahn5, Glenn Crater6. 1Respiratory Medicines
Discovery and Development, GlaxoSmithKline, Research Triangle Park, United
States; 2Clinical Pharmacology Science and Study Operations, GlaxoSmithKline,
Uxbridge, United Kingdom; 3Clinical Pharmacology Modelling Simulation,
GlaxoSmithKline, Research Triangle Park, United States; 4Quantitative Sciences,
R&D, GlaxoSmithKline, Uxbridge, United Kingdom; 5Respiratory Medicine
Discovery and Development, GlaxoSmithKline, Stevenage, United Kingdom;
6Respiratory and Immuno-Inflammation Medicine Development Center,
GlaxoSmithKline, Research Triangle Park, United States

Introduction: GSK573719 is a new long-acting muscarinic antagonist offering
sustained 24-hour bronchodilation in development for the treatment of COPD.
Objectives: To evaluate the safety, tolerability and pharmacokinetics of inhaled
GSK573719 in a new dry powder (DP) formulation in COPD patients.
Methods: In this randomised, double-blind study, 38 patients with COPD received
GSK573719 (250μg, n=20; 1000μg, n=9) or placebo (n=9) via a novel DP inhaler
(DPI) once daily for 7 days.
Results: Of 43 adverse events (AEs) in 21 (55%) patients, 16 were drug related
(all mild or moderate): placebo, 4 (headache, pruritus, flushing, hypoaesthesia);
GSK573719 250μg, 5 (arrhythmia, tachycardia, dysgeusia, hypertension, bron-
chospasm); GSK573719 1000μg, 7 (blood pressure increase, thirst, oropharyngeal
pain, headache, dry mouth, dyspnoea, feeling abnormal). Of 3 AE-related with-
drawals (chest pain, respiratory tract infection, dyspnoea), only dyspnoea was
considered drug-related (1000μg). The 1000μg dose showed larger increases than
250μg in heart rate (HR) (0–4h) vs placebo, but 24-h Holter monitoring showed
no dose effect over 24h and the treatment effects were small. GSK573719 was
rapidly absorbed (tmax 5–15min); 1–2% of the total dose was excreted unchanged
in the urine. Accumulation (Day 7:Day 1) was low: 1.5–1.9x based on plasma data
(1.8–2.4x, urine data). No correlation was seen between individual maximum HR
(0–4h) and GSK573719 Cmax.
Conclusions: GSK573719 250μg or 1000μg once daily by novel DPI was well
tolerated by patients with COPD.
Funded by GSK (AC4105211; NCT00732472)
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P835
Optimization of inhalation treatment – Evaluation of influence of
PNEUMOlogic® and Optimiser® spacers on aerosol particle distribution
from pMDI-EB
Zygmunt Podolec, Joanna Siekaniec. Aerosology and Aerosol Bioengineering,
Research and Development Centre MEDiNET, Cracow, Poland

Introduction: PNEUMOlogic® [PNL] is the first inhalation chamber [vol. 800
ml] integrated with the spirometer, used for the controlled drug delivery from
pMDI-EB. Optimiser® [OPT] [vol. 50 ml] is the aerosol chamber used for drug
administration from pMDI-EB.
The aim of the study was to evaluate the influence of inhalation chamber and
method of performing inhalation on the quality of aerosol.
Method: Aerosol particle distribution and mass of aerosol was measured using
particle counter with constant flow of 28,3L/min.
Results: Results are shown in Table 1 and Table 2.

Table 1

Drug Salbutamol [Velaspir® 100]

Inhalation chamber PNL PNL-X OPT

MMAD [μm] 7,49 5,96 4,17
Mass of aerosol [μg] 0,2574 0,1834 0,0129

X – exhalation prior to the drug delivery into the chamber.

Table 2

Drug Beclomethason [Cortare® 100] Beclomethason [Cortare® 250]

Inhalation chamber PNL PNL-X OPT PNL PNL-X OPT

MMAD [μm] 4,18 3,28 4,83 5,01 3,35 3,03
Mass of aerosol [μg] 0,0331 0,0194 0,0062 0,0456 0,0328 0,0057

X – exhalation prior to the drug delivery into the chamber.

Our study demonstrated statistically significant influence of chamber’s size and
the air exhaled into the chamber on quality and mass of aerosol.
Conclusion: Application of the chamber integrated with the spirometer opens up
new possibilities for optimization of inhalation treatment.

P836
In vitro comparison of aerosol characteristics of HFA ipratropium bromide
pressurized metered dose inhaler (pMDI) formulation from three valved
holding chambers (VHCs)
Kurt Nikander1, Lois Slator2, Dirk von Hollen1, Ross Hatley2. 1Philips
Respironics, Respironics New Jersey, Inc., Parsippany, NJ, United States;
2Respironics Respiratory Drug Delivery (UK) Ltd, Chichester, United Kingdom

Inhaled bronchodilators and anticholinergics are the mainstay in the management
of patients with chronic obstructive pulmonary disease. This study compared the
in vitro aerosol characteristics from an HFA ipratropium bromide pMDI (Atrovent,
20 μg ipratropium bromide, Boehringer Ingelheim Ltd) with two anti-static VHCs,
a preproduction OptiChamber Diamond (Diamond; Philips Respironics) and an
AeroChamber Plus Z-Stat (Z-Stat; Monaghan Medical Corp.) VHC, a conven-
tional AeroChamber Plus (AC+, Monaghan Medical Corp.) VHC, and the pMDI
alone.
Six pMDIs were primed before use and six of each VHC were washed and air
dried. For each run (n) the pMDI was actuated into the VHC or next generation
impactor (NGI) (for pMDI alone - tested before and after VHC tests), followed by
20 s extraction at 30 L/min, repeated 10 times. Drug deposits from the NGI were
analyzed using HPLC. The Emitted Dose (ED; drug entering the NGI), Fine Par-
ticle Dose (FPD; amount of drug ≤ 4.7 μm), Fine Particle Fraction (FPF;% of ED
in particles ≤ 4.7 μm), and Mass Median Aerodynamic Diameter (MMAD) were
determined using Copley Inhalation Testing Data Analysis Software (CITDAS).

Table 1. Results: Mean (Standard Deviation)

Device ED (μg) FPD (μg) FPF (%) MMAD (μm)

pMDI alone (n=12) 16.5 (0.9) 5.7 (0.6) 34.6 (4.7) 0.87 (0.05)
pMDI with Diamond VHC (n=6) 8.2 (0.6) 6.1 (0.9) 74.3 (6.7) 0.92 (0.04)
pMDI with Z-Stat VHC (n=6) 8.6 (0.7) 6.3 (1.1) 73.0 (7.9) 0.87 (0.02)
pMDI with AC+ VHC (n=6) 7.4 (1.0) 5.2 (0.9) 69.6 (3.9) 0.87 (0.02)

The aerosol characteristics were similar between the VHCs and removed significant
potential throat deposition compared to the pMDI alone.

P837
Airway humidity during oxygen therapy: Impact of humidification and
applicator design
Markus Wenzel, Dominic Dellweg, Ekkehard Höhn, Olaf Bourgund, Peter Haidl.
Pneumology, Fachkrankenhaus Kloster Grafschaft, Schmallenberg, NRW,
Germany

Background: Stationary oxygen therapy is usually combined with a humidification

device in order to prevent mucosal dryness. The impact of the applicator design
on airway humidity however has not been investigated to date.
Rationale: To investigate the impact of oxygen applicator design on airway
humidity.
Method: First we developed a sampling and analysis system with a heated sam-
pling probe to measure humidity of air samples under standard conditions during
the inspiratory cycle.
We measured 12 individuals with an intranasal (standard nasal cannula) and pre-
nasal (Oxynasor) applicator at different flow rates with and without humidification
devices. The Oxynasor device is characterized by a cyclone effect of the emitting
gas which reduces the oxygen velocity at the outlet.
Results: Intranasal humidity dropped significantly from 40.3±8.7% to 29.0±6.8%
at a flow rate of three litres when oxygen was given intranasally without humid-
ification (p<0.01). We observed no significant change in airway humidity when
oxygen was given prenasally with and without humidification.
Conclusion: We propose two mechanisms to be responsible for this phenomenon:
First prenasal application with low outlet velocity of dry oxygen allows for ab-
sorption of humidity from the surrounding air prior to nasal entry and second
intranasal application with a high exit velocity from the applicator system might
dry out the nasal mucosa by means of convection. Prenasal oxygen application
with the Oxynasor device might obviate the need for humidification and therefore
might simplify application and reduce therapy cost.

P838
Objective measurement of inhalation profiles in patients using metered dose
inhalers (MDIs)
Wahida Azouz1, Philip Chetcuti2, Harold Hosker3, Dinesh Saralaya4,
Henry Chrystyn1. 1Pharmacy, University of Huddersfield, Huddersfield, United
Kingdom; 2Paediatrics, Leeds General Infirmary, Leeds, United Kingdom;
3Respiratory, Airedale General Hospital, Steeton, United Kingdom; 4Respiratory,
Bradford Royal Infirmary, Bradford, United Kingdom

Subjective assessments of inhaler technique suggest that patients have problems
using MDIs (Crompton et al. Respir Med 2006). To expand on this problem
we have electronically measured inhalation profiles of patients when they use a
MDI using their normal technique. Children with asthma (CHILD; n=20), adults
with asthma (ADULT; n=60) and chronic obstructive airways disease (COPD;
n=31) completed the study. We have measured their peak inhalation flow (PIFR),
inhalation volume (IV), length of inhalation (Ti) and the time between actuation
and the start of an inhalation (TsIn). The results are shown in the table below.

Table 1. Mean (SD) [range]

Child Adult COPD

Age (years) 8.8 (3.4) 49.0 (16.4) 64.9 (11.9)
FEV1 (% pred) 78.4 (18.8) 70.6 (17.8) 51.2 (22.4)
PIFR (L/min) 67.9 (38.5) [14–166] 100. (47.5) [12–234] 70.9 (28.1) [16–142]
IV (L) 0.89 (0.73) [0.02–2.73] 1.67 (0.91) [0.03–4.2] 1.06 (0.56) [0.14–2.67]
TI (sec) 1.39 (0.74) [0.49–3.84] 1.77 (1.04) [0.28–1.73] 1.44 (0.65) [0.35–2.72]

Using a PIFR <90L/min for slow flow with a TsIn of 0-0.2 seconds for good co-
ordination only 3 CHILD, 4 ADULT and 6 COPD demonstrated a good inhalation
technique. The PIFR of 15 CHILD was <90L/min, 26 ADULT and 24 COPD. 9
CHILD actuated too early, 4 too late and 2 did not actuate. 17 ADULTS actuated
too early, 27 were too late and 5 did not actuate. 9 COPD actuated too early and 14
too late. The mean (SD) ADULT ACQ was 2.04 (1.00) with no difference between
slow and fast PIFR and co-ordination. ACQ for those with a good (n=4) and poor
technique (n=56) was 1.07 (0.36) and 2.08 (1.02). As expected MDI co-ordination
(TsIn) was poor and most PIFRs were too fast. The low IV and short Ti reveal that
patients need to exhale more and prolong their inhalation time.

P839
In-vitro nebulised dose emission characteristics of a tobramycin solution
(75mg/ml) using an I-Neb (I-NEB) and a pari LC+ driven by a TurboBoy
compressor (PARI) nebuliser
Mohamed Yousef Khan1, Nicholas Powles2, Mattthew Stirling2 ,
Henry Chrystyn1. 1Pharmacy, University of Huddersfield, Huddersfield, United
Kingdom; 2IPOS, University of Huddersfield, Huddersfield, United Kingdom

In practice solutions are nebulised by the equipment that is available rather than
that recommended in the Summary of Product Characteristics (SPC). We have
compared the in-vitro aerodynamic droplet characteristics of Bramitob when 4ml
was nebulised by PARI (Pari, GmbH), recommended in the SPC, and an I-NEB
(Philips Respironics, UK) with a 300μl cup. We have previously adapted the com-
pendial methodology for nebulisers (Adelrahim & Chrystyn, J Aerosol Med 2009)
and modified this to incorporate breath simulation (BS, tidal volume of 500ml and
an inspiration: expiration ration of 1:3) for use with I-NEB. The schematic design
of our methodology is shown in figure 1.
The mean (SD) aerodynamic droplet characteristics of tobramycin nebulised using
PARI until sputtering and I-NEB until dryness are summarised in Table 1.
From the I-NEB data the fine particle dose (FPD) is 8.3mg. Separate determina-
tions using PARI and compendial methodology provided a FPD of 17.5mg. The
in-vitro droplet emission characteristics suggest that 2 separate doses of Bramitob
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Figure 1

Table 1

PARI I-NEB

Residual amount (mg) 202.8 (37.2) 5.5 (2.4)
Total emitted dose (mg) 119.1 (20.8) 15.5 (2.4)
Fine particle fraction (%) 64.9 (4.5) 53.3 (9.9)
Mass Median Aerodymanic Diameter (μm) 3.8 (0.3) 4.4 (0.2)

nebulised using an I-Neb with a 300μl cup could be comparable to 4ml nebulised
by a Pari LC+.

95. Translational models of disease

P840
Transient receptor potential ankyrin 1 (TRPA1)-mediated cough
Mariana Brozmanova1, Lenka Mazurova1, Fei Ru2, Milos Tatar1,
Marian Kollarik2. 1Department of Pathophysiology, Jessenius Faculty of
Medicine, Comenius University, Martin, Slovakia (Slovak Republic); 2Department
od Medicine, Johns Hopkins University, Baltimore, MD, United States

TRPA1 detects many endogenous inflammatory and environmental pollutant
molecules. Previous studies implicated TRPA1 as a drug target for antitussive
therapy. We evaluated relative efficacy of the TRPA1 activation in inducing cough
in guinea pigs. Inhalation of the TRPA1 agonist allyl-isothiocyanate (AITC) evoked
cough with a maximally effective concentration of 10mM (2.8±0.8 coughs/5min
above vehicle, n=12) that was abolished by the TRPA1 selective antagonist AP-
18 (1mM, n=8). AITC was ∼3-times less effective in inducing cough than the
TRPV1 agonist capsaicin in the sub-maximally effective selective concentration
(50μM) (8.2±2.1 coughs/5min above vehicle, n=9, p<0.05). Ex vivo single fiber
recordings showed that AITC was ∼3-times less effective than capsaicin in evoking
sustained activation of the cough-triggering tracheal jugular C-fibers (65±18 [n=7]
vs. 210±57 [n=7] maximum action potentials/30s bin, p<0.05). AITC failed to
activate the capsaicin-insensitive tracheal nodose A-fibers (n=6). Another TRPA1
agonist cinnamaldehyde (10mM) was surprisingly ∼2-fold more effective than
AITC in inducing cough (6.0±0.9 coughs/5min above vehicle, n=12, p<0.01).
The cinnamaldehyde (10mM)-induced cough was only partially (by∼60%, n=8)
inhibited by the TRPA1 antagonists AP-18 (1mM), but abolished by combination
of AP-18 and the TRPV1 antagonist I-RTX (30μM, n=6). We conclude that in
guinea pigs TRPA1 initiates cough that is relatively modest compared to cough
initiated by TRPV1. This is likely due to lower efficacy of TRPA1 in inducing sus-
tained activation of the cough-triggering C-fibers. Our data indicate that TRPV1 in
addition to TRPA1 contributes to cough evoked by cinnamaldehyde in this species.
Supported by CEVYPET (EU sources).

P841
Toxicity and safety of dextromethorphan inhalation in a mouse model prior
its use in humans
Amir Bar-Shai, Alex Starr, Yehuda Schwarz. Department of Pulmonary Diseases,
Tel Aviv Sourasky Medical Center, Tel Aviv, Israel

Background: Dextromethorphan (DM) is a non narcotic codeine analogue, widely
used as antitusive agent. DM is active mostly centrally, but also in lung regions.
DM was shown to be effective when given by inhalation in guinea pigs. Oral
DM prior bronchoscopy is effective in reducing cough and dyspnea. The use of
inhalation of DM could lead to faster beneficial effect of the drug, and to avoidance
of oral preparation prior bronchoscopy.
Objectives: To define the toxicity of inhaled DM in a mouse model, using different
doses and comparison with sham inhalation.
Methods: Female BALB/c mice, were divided to 4 groups exposed to increasing
concentrations of DM solution: normal saline, 60, 90 and 360 mg/kg. Inhalation
studies lasted ∼ 20 min/day, for 3 weeks. Blood analysis and complete histological
evaluation were performed.

Results: There was no evidence of toxic effect in blood biochemical parameters,
complete blood counts and gross pathology. Histological evaluation of the heart,
kidneys, spleen, liver and pancreas was normal in all groups. However, abnormali-
ties were found on lung pathology. In the high concentration group diffuse alveolar
damage, alveolar hemorrhage, pulmonary congestion and severe bolus emphysema
were shown, whereas in the low dose group only very mild emphysema was found.
It is noteworthy that no signs of morbidity or behavioral changes were observed
in all groups.
Conclusions: Very high dose Dextromethorphan inhalations have no biochemical
or hemathological toxic effects, but may be toxic to the lungs. However, inhalation
dose of 60 mg/kg seems to be safe. These data suggest that treatment with inhaled
DM in lower doses may be safe and can be used in humans.

P842
Non-genomic effect of glucocorticoids on inhibition of expression of CD63 on
peripheral blood basophils
Katsuyuki Tomita1, Hitomi Zushi1, Nanase Watatani1, Shigeyoshi Yamagata1,
Hideo Ichihashi1, Ryuji Satoh1, Hiroyuki Sano1, Hiroaki Kume1,
Ryuta Haraguchi2, Yuji Tohda1. 1Department of Respiratory Medicine and
Allergology, Kinki University Faculty of Medicine, Osakasayama, Japan;
2Department of Respiratory Medicine, Sakai Hospital Kinki University Faculty of
Medicine, Sakai, Japan

Background: Glucocorticoids (GC) could inhibit histamine release from rat peri-
toneal mast cells within 10 minutes, which classical genomic mechanism could not
explain. The clinical efficacy of inhaled corticosteroids combined with long-acting
beta 2-agonists has been widely demonstrated in asthma.
Objective: In order to validate the benefit of the combined these agents in vitro,
we studied a rapid effect of fluticasone propionate (FP) and formoterol (FORM)
alone and in-combination on inhibition of expression of CD63, which is a maker
of degranulation of basophils, in house dust mite (HDM)-sensitive patients with
asthma.
Methods: Whole peripheral bloods from asthmatic patients were incubated with
HDM for 20 min in the pretreatment of FP and/or FORM for 1 hour. We assessed
the expression of CD63 on basophils by quantifying the mean fluorescence of
CD63 in IgE-positive cells by FACS analysis.
Results: A high concentration of FP (10-8M) alone, but not a low concentration of
FP (10-12M) alone, inhibits CD63 expression-induced with HDM. The combination
of FP (10-8M) and FORM (10-7M) more inhibits CD 63 expression on basophils.
Conclusion: The study provided evidence that non-genomic mechanism might be
involved in rapid effect of glucocorticoids on basophils in asthma.

P843
Expression and functionality of P-glycoprotein in human bronchial epithelial
cells in vitro
Victoria Hutter1, Constanze Hilgendorf2, Anne Cooper3, Vanessa Zann3,
David Pritchard4, Cynthia Bosquillon1. 1Division of Drug Delivery and Tissue
Engineering, School of Pharmacy, University of Nottingham, Nottingham, United
Kingdom; 2Drug Metabolism and Pharmacokinetics, AstraZeneca R&D,
Mölndal, Sweden; 3Drug Metabolism and Pharmacokinetics, AstraZeneca R&D
Charnwood, Leicestershire, United Kingdom; 4Division of Molecular and
Cellular Sciences, School of Pharmacy, University of Nottingham, Nottingham,
United Kingdom

P-glycoprotein (P-gp) is expressed in normal tissues with barrier functions where
it participates in cell defence mechanisms (Huls, M. et al. J Pharm Exp Ther
2009; 328:3-9). Its presence in the bronchial epithelium and role in lung protection
against inhaled toxicants has yet to be elucidated.
The human bronchial epithelial cell line Calu-3 and normal human bronchial
epithelial (NHBE) cells were cultured at an air-liquid interface on Transwell® in-
serts for 21 days. P-gp expression was evaluated by quantitative polymerase chain
reaction and its functionality was assessed by permeability measurements using
the established substrate 3H-digoxin either alone or in the presence of chemical or
biomolecular inhibitors.
P-gp was absent in NHBE cells and moderately expressed in Calu-3 cells. Net
secretory transport of 3H-digoxin was observed in both models. This was reduced
at 4°C and in the presence of the selective but non specific P-gp inhibitor PSC833
and the multidrug resistance protein (MRP) inhibitor MK571. The P-gp specific
antibody inhibitor UIC2 and the metabolic inhibitors sodium azide and sodium
dichloroacetate had no effect on 3H-digoxin transport in Calu-3 cells.
The presence of active transport mechanisms in cultures of human bronchial ep-
ithelial cells was demonstrated, although they differed between the models tested.
P-gp was not detected in NHBE cells, in line with observed low gene expression
in human lung tissue (Bleasby, K. et al. Xenobiotica 2006; 36:963-988). The
involvement of P-gp could not be confirmed and the transporter(s) responsible for
3H-digoxin asymmetric broncho-epithelial permeability remain(s) to be identified.
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P844
Fluticasone furoate, a novel corticosteroid, maintains glucocorticoid receptor
nuclear localisation for 24 hours after washout in monocytes
Amir Hakim, Malcolm Johnson, Peter Barnes, Ian Adcock, Omar Usmani.
National Heart & Lung Institute, Imperial College, London, United Kingdom

Background: Fluticasone furoate (FF) is a novel corticosteroid (CS) under devel-
opment for inhaled once daily administration for chronic obstructive pulmonary
disease and asthma. CS act via binding to the glucocorticoid receptor (GR). Upon
activation, GR translocates into the nucleus, an essential prerequisite for CS func-
tion. In dose-ranging studies in asthmatics, FF had 24 hour (h) duration of efficacy.
We hypothesized, therefore, that the sustained activity of FF is due to prolonged
GR nuclear translocation.
Method: The effects of FF on GR nuclear translocation over a 24h time-course
was examined in U937 monocytes. In addition, we compared the effect of a 20h
washout on GR nuclear localisation following treatment with FF for 4h. Statistical
analysis was performed using Kruskal-Wallis analysis and results represented as
mean±SEM.
Results: FF significantly induced GR nuclear translocation in a time- (2-24hr) and
concentration- (10–11–10–7M) dependent manner (p<0.05 for each time and con-
centration measured compared to unstimulated controls). FF (10–7M) significantly
increased nuclear GR levels at 4h (5.4±0.57 fold increase, p<0.05) which was
maintained at 16 and 24h. There was a corresponding decrease in cytosolic GR
over this time scale. Importantly, in the washout experiments, there was a similar
level of GR nuclear translocation at 24h after 4h FF (10–7M) treatment as seen
with continual FF exposure (5.7±0.85 versus 6.6±0.92 fold increase, p=ns).
Conclusions: FF induced GR nuclear translocation in a time and concentration
dependent manner. Exposure of cells to FF for 4h was as effective as continued
exposure for 24h.
Funded by GlaxoSmithKline.

P845
Roflumilast N-oxide, a selective PDE4 inhibitor, curbs platelet-leukocyte
interactions
Licia Totani, Antonio Piccoli, Concetta Amore, Angelomaria Di Santo,
Nicola Martelli, Giuseppe Dell’Elba, Virgilio Evangelista. Department of Cellular
and Translational Pharmacology, Mario Negri Sud, Santa Maria Imbaro, Italy

Objective: COPD is associated with cardiovascular comorbidities. Platelet (Plt)–
leukocyte interactions play a role in vascular disease. We tested the effect of the
PDE4 inhibitor roflumilast N-oxide (RNO), the active metabolite of roflumilast
approved for severe COPD in EU, on Plt-mediated neutrophil (Neu) recruitment
and tissue factor (TF) expression in monocytes (Mn).
Methods: Neu adhesion to spread Plt or endothelium (EC) and Plt-induced TF in
Mn were analysed with RNO with or without formoterol (F) (100 nM).*p<0.05
vs control (C).
Results: In a flow adhesion assay RNO, alone or with F, concentration-dependently
reduced the number of Neu firmly adhered on spread Plt at 10 dynes/cm2 shear
stress (C 106±18 and RNO [100nM] 71±7*; F 110±11 and RNO&F 58±7*
Neu per field). RNO also inhibited P-selectin (C 59±11, RNO 35±7*, F 65±13,
RNO&F 16±4* Neu per field) and Plt-induced (C 49±2, RNO 12±2*, F 50±11,
RNO&F 2±0* Neu per field) Neu recruitment on EC. Src kinases and down-
stream effectors Pyk2 and PI(3)K mediate P-selectin-triggered PSGL-1-Mac-1
cross-talk. RNO curbed Src-mediated Pyk2 phosphorylation and PI3K-mediated
Akt phosphorylation, while inducing phosphorylation of Csk, the major negative
regulator of Src, by protein kinase A. In Mn exposed to activated Plt (24h), RNO
dose-dependently reduced TF activity (C 67±7, F 56±6, RNO [100nM] 9.7±3.9*,
RNO&F 2±0.8*, arbitrary units). In the presence of F, RNO at 1nM reduced TF
activity to 24.5±7.8*. RNO (100nM) also reduced TF mRNA (C 72±10, RNO
9±3 fold increase).
Conclusion: The PDE4 inhibitor RNO curbs Plt–leukocyte interactions.

P846
A-kinase anchoring proteins as novel regulators of airway smooth muscle
function
W.J. Poppinga1, A. Oldenburger1, W. Timens2, P. Skroblin3, E. Klussmann3,
H. Meurs1, M. Schmidt1, H. Maarsingh1. 1Molecular Pharmacology, University
of Groningen, Groningen, Netherlands; 2Pathology, University Medical Center
Groningen, Groningen, Netherlands; 3Anchored Signalling, Leibniz-Institute for
Molecular Pharmacology, Berlin, Germany

Chronic obstructive pulmonary disease (COPD) is a chronic inflammatory dis-
ease mainly caused by cigarette smoking (CS). Compartmentalization of cAMP
signaling regulates cellular responses to (local) changes in cAMP levels. In this
respect, A-kinase anchoring proteins (AKAPs) compartmentalize cAMP signaling
by differentially docking proteins involved in cAMP signaling, including β2-
adrenoceptors and the cAMP effectors PKA and Epac. Interestingly, AKAP79
(aka AKAP5) is involved in β2-adrenoceptor desensitization, which is opposed by
AKAP250 (aka AKAP12). Here we studied the expression pattern and functions
of AKAPs in regulating inflammatory cytokine release and the responsiveness to
β2-agonists.
AKAP79, AKAP250 and AKAP450 (aka AKAP9) are expressed in human airway
smooth muscle (hASM). Treatment with CS downregulated AKAP250 and (to

a lesser extent) AKAP79, but not AKAP450. In lung tissue of COPD patients
all these AKAPs were downregulated. In hASM cells, CS-induced IL-8 release
was dose-dependently decreased by the β2-agonist fenoterol as well as by direct
activation of PKA and (only marginally) of Epac. CS-induced IL-8 release was
augmented by the PKA-binding blocking peptide st-Ht31, a generic AKAP in-
hibitor. Importantly, in the presence of st-Ht31 fenoterol was unable to reduce
CS-induced IL-8, whereas the PKA activator was still fully effective.
In conclusion, AKAPs are expressed in the airways and coordinate the com-
munication between β2-adrenoceptors and cAMP effectors in order to reduce
CS-induced inflammation. Since AKAP expression is altered in COPD, AKAPs
could contribute to the pathophysiology of this disease. Supported by Stichting
Astma Bestrijding and a Rosalind Franklin Fellowship.

P847
Bosentan is superior to ambrisentan in reducing the expression of asthma-
and COPD-related cytokines
Jurgen Knobloch1, Yingfeng Lin1, David Jungck1, Katja Urban1,
Justus Strauch2, Erich Stoelben3, Juergen Behr1, Andrea Koch1. 1Medical Clinic
III for Pneumology, Allergology and Sleep Medicine, University Hospital
Bochum-Bergmannsheil, Bochum, Germany; 2Clinic for Heart & Thoracic
Surgery, University Hospital Bochum-Bergmannsheil, Bochum, Germany;
3Department of Thoracic Surgery, Lungenklinik Merheim, Kliniken der Stadt
Koeln, Cologne, Germany

TNFa substantially contributes to the establishment of chronic airway inflamma-
tion. TNFa-induced expression of inflammatory genes in human airway smooth
muscle cells (HASMCs) might depend on endothelin-1 (ET-1) signaling.
We investigated inflammatory gene expression in TNFa-exposed HASMCs. We
compared the anti-inflammatory effects of the non-selective endothelin receptor A
(ETAR)/ETBR antagonist Bosentan with those of the ETAR-selective antagonist
Ambrisentan.
The overall response of cultivated HASMCs of n=8 current smokers to TNFa in
the absence or presence of Bosentan or Ambrisentan was investigated by gene
expression analysis with the Agilent Whole Genome Oligo Microarray technique
(40,000 genes). Results of Asthma- and/or COPD-related cytokines/chemokines
were verified by quantitative RT-PCR and ELISA.
The expression of 4,948±316 genes was induced twofold or more by TNFα.
Among them were GM-CSF, G-CSF, 8 CC and 8 CXC family members and
5 interleukins. Bosentan and Ambrisentan reduced the expression of 310±51
or 396±63 genes, respectively, in TNFα-exposed HASMCs. Among them were
CCL2/5/7/8/19/20, CXCL6/10, CX3CL1, IL-6/7/23 and GM-CSF (all p<0.05).
The release of CCL2, CCL7, CX3CL1 and GM-CSF was more efficiently reduced
by Bosentan compared with Ambrisentan (p<0.05). With the exception of GM-
CSF, the effects of ET receptor antagonists on these factors were due to inhibition
of gene transcription.
HASMCs contribute to the establishment of chronic airway inflammation in asthma
and COPD. Particularly none-selective ET receptor antagonists might have ther-
apeutic utility in early stages of chronic airway diseases by counteracting the
establishment of inflammatory processes.

P848
Simvastatin selectively inhibits TSLP-production in primary bronchial
epithelial cells from COPD donors
Angelica Brandelius1, Jenny Calvén1, Leif Bjermer2, Irma
Mahmutovic Persson1, Carl Persson3, Morgan Andersson4, Lena Uller1.
1Department of Experimental Medical Science, Lund University, Lund, Sweden;
2Lung Medicine, Skåne University Hospital, Lund, Sweden; 3Clinical
Pharmacology, Skåne University Hospital, Lund, Sweden; 4ENT, Skåne
University Hospital, Lund, Sweden

Background: Possibly reflecting anti-inflammatory properties, statin treatment
may ameliorate COPD exacerbations. Viral infections apparently cause TH2 type
COPD exacerbations. We have shown previously that thymic stromal lymphopoi-
etin (TSLP), a cytokine linking innate and adaptive immunity and switching on
TH2 type inflammation, is overproduced in viral stimulated epithelial cells from
GOLD stage IV COPD donors.
Objective: Explore effects of simvastatin on viral-induced TSLP in epithelial cells
from patients with GOLD stage II COPD.
Methods: Primary bronchial epithelial cells, obtained by fibre optic bronchoscopy
from COPD (n=4) and healthy individual (n=3) donors, were grown in 12-well
plates and stimulated with a synthetic viral surrogate, double-stranded RNA
(dsRNA, 10μg/ml) to induce cytokine expression (3h, RT-qPCR) and production
(24 h, ELISA). Simvastatin (0,2-5μg) with or without mevalonate (13μg/ml) was
added 18 h prior to dsRNA. Alternatively, dexamethasone (1μM) was added 1 h
prior to dsRNA.
Results: dsRNA induced TSLP, TNF-alpha and IL-8 mRNA and protein expression
(p<0.05-p<0.001). Simvastatin dose-dependently, but not dexamethasone, inhib-
ited dsRNA-induced TSLP mRNA expression and protein release (p<0.05-p<0.01)
in COPD cells. Simvastatin acted independent of mevalonate. dsRNA-induced
TNF-alpha and IL-8 were not inhibited (p>0.05).
Conclusion: Independent of the mevalonic pathway, simvastatin selectively in-
hibited dsRNA-induced TSLP-production in COPD cells. These data support
exploration of statin treatment in viral-induced COPD exacerbations. The pharma-
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cology of simvastatin may unravel paths of selective inhibition of TSLP-production
in COPD epithelium.

P849
Effects of corticosteroid or montelukast associated to iNOS inhibitior on
inflammation and remodelling of distal lung in animals with chronic
inflammation
Flávia Castro Ribas de Souza1, Nathália Brandão Gobbato1, Carla
Máximo Prado2, Edna Aparecida Leick1, Mílton de Arruda Martins1, Iolanda de
Fátima Lopes Calvo Tibério1. 1Medicine, School of Medicine University of São
Paulo, São Paulo, Brazil; 2Ciências Biológicas, Uiversidade Federal de São
Paulo - UNIFESP, Diadema, Sao Paulo, Brazil

Aims: Distal lung alterations have been recently addressed on asthma patho-
physiology. We evaluated oxidative stress, actin content, IL5 and MMP9 positive
cells in distal lung parenchyma after montelukast or dexamethasone treatments
associated or not to an iNOS inhibitor (1400W) in guinea pigs (GP) with chronic
inflammation.
Methods: GP were inhaled with ovalbumin (OVA group-2x/week/4weeks). After
4th inhalation, GP were treated with montelukast (M group-10mg/kg/PO/day)
or dexamethasone (D group-5mg/kg/IP/day). 1400W (W group-1mg/kg/day) was
given daily in the last 4 days (W, DW and MW groups). After 72 hrs of 7th
inhalation, GP were anesthetised, lung strips were submitted to histopathological
evaluation.
Results: Isoprostane was reduced in M (9.6±0.4%), D (7.4±0.2%), MW
(6.1±0.1%), DW (5.5±0.2%) and W (6.9±0.4%) compared to OVA (14.5±0.2%,
p<0.05). Actin content was attenuated in M (7.6±0.5%), D (6.3±0.2%), MW
(6.2±0.4%), DW (5.4±0.2%) and W (5.7±0.2%) compared to OVA (9.6±0.5%,
p<0.05). There was a decrease of IL5+ cells in W (4.9±0.5/104 μm2), M
(6.2±0.3/104 μm2), D (4.8±0.3/104 μm2), DW (2.8±0.2/104 μm2), and MW
(5.0±0.3/104μm2) compared to OVA (8.2±0.5/104 μm2, p<0.05). There was also
a reduction of MMP9+ cells in M (6.4±0.4/104 μm2)), D (5.4±0.3/104 μm2), MW
(5.8±0.4/104 μm2), DW (6.2±0.5/104 μm2) and W (4.8±0.4/104 μm2) compared
to OVA (9.6±0.5/104 μm2, p<0.05).
Conclusions: In this animal model, corticosteroid or montelukast associated to
iNOS inhibitior contributes to the reduction of the oxidative stress, actin content,
MMP9 expression and was efficient to attenuate Th2 cytokine expression in distal
lung.
Supported by: FAPESP, CNPq, LIM-20-HC-FMUSP.

P850
The effect of the different methanolic extracts of nigella sativa on tracheal
responsiveness of guinea-pigs
Rana Keyhanmanesh1,2,3, Horeyeh Bagban1, Mohammad Reza Alipour1, Fariba
Mirzaei Bavil1, Mehdy Ahmady1, Mohammad Ali Ebrahimi Sadatloo4. 1Dept. of
Physiology, Tabriz University of Medical Sciences, Tabriz, Islamic Republic of
Iran; 2Tuberclosis and Lung Research Center, Tabriz University of Medical
Sciences, Tabriz, Islamic Republic of Iran; 3Drug Applied Research Center, Tabriz
University of Medical Sciences, Tabriz, Islamic Republic of Iran; 4Dept. of Basic
Sciences, Islamic Azad University, Tabriz Branch, Tabriz, Islamic Republic of Iran

In previous studies, the relaxant, anticholinergic (functional antagonism) and anti-
histaminic effects of Nigella sativa have been demonstrated on guinea pig tracheal
chains. Therefore in the present study, the relaxant effects of 5 different methanolic
extracts (20%, 40%, 60%, 80% and 100% methanolic fractions) of Nigella sativa
on tracheal chains of guinea pigs were examined. The relaxant effects of four
cumulative concentrations of each fraction (0.8, 1.2, 1.6 and 2.0 g%) in comparison
with saline as negative control and four cumulative concentrations of theophylline
(0.2, 0.4, 0.6 and 0.8 mM) were examined by their relaxant effects on precontracted
tracheal chains of guinea pig by 60 mM KCl (group 1) and 10 μM methacholine
(group 2, n = 7 for each group). In group 1, all concentrations of 100% methanolic
extract showed significant contractile effect on guinea pig tracheal chains (p<0.05
to p<0.01). In group 2, all concentrations of theophylline and methanolic extracts
showed significant relaxant effects compared to that of saline (p<0.05 to p<0.001).
The relaxant effect of different concentrations of al fractions were significantly
greater in group 2 compared to group 1 experiments (p<0.001). There were
significant positive correlations between the relaxant effects and concentrations
for theophylline and all fractions in group2 (p<0.05 to p<0.001). These results
showed a potent relaxant effect for 20% methanolic extract and weaker relaxant
effect for other fractions from Nigella sativa on tracheal chains of guinea pigs.

P851
Effects of aclidinium on cigarette smoke-induced fibroblast activation in vitro
Javier Milara1, Teresa Peiró2, Adela Serrano3, Juan Gustavo4,
Amadeu Gavaldà5, Montserrat Miralpeix5, Esteban Morcillo3, Julio Cortijo2.
1CIBERES, Health Institute Carlos III, Valencia, Spain; 2Research Unit,
University General Hospital Consortium, Valencia, Spain; 3Department of
Pharmacology, Faculty of Medicine, University of Valencia, Valencia, Spain;
4Respiratory Unit, University General Hospital Consortium, Valencia, Spain;
5R&D Centre, Almirall, Barcelona, Spain

Introduction: Lung fibroblast activation in chronic obstructive pulmonary disease

(COPD) results in expression of α-smooth muscle actin (αSMA) and collagen
type I. Cigarette smoke (CS) promotes lung fibroblast proliferation via cholinergic
system activation.
Aims: To assess the effects of aclidinium bromide, a novel, long-acting muscarinic
antagonist, on human lung fibroblast activation after CS exposure in vitro.
Methods: Lung fibroblasts were incubated with aclidinium (10-9M-10-7M), the
ERK 1/2 inhibitor PD98059 (10μM), the cAMP analogue dbcAMP (1mM) or the
antioxidants N-acetylcisteine (NAC; 1mM) and apocynin (100μM) for 30 min and
then exposed to CS extract (CSE) for 48 h. Collagen type I, αSMA expression
and ERK 1/2 phosphorylation were measured by RT-PCR and/or Western blot
(WB). Intracellular reactive oxygen species (ROS) were measured by DCFDA flu-
orescence dye. Protein expression by the NADPH complex gp67phox and choline
acetyltransferase (ChAT) were measured by WB.
Results: Aclidinium, PD98059, dbcAMP, NAC and apocynin attenuated the
CSE-induced increase in αSMA and collagen type I expression. Aclidinium also
attenuated the CSE-dependent increase in Phospho-ERK and the CSE-induced in-
crease in ROS to 50% of control. NAC and apocynin fully suppressed the increase
in ROS, and PD98059 and dbcAMP reduced it to 20% of control. Aclidinium
10-7M completely suppressed the CSE-induced increase in gp67phox expression. A
CSE-induced ChAT upregulation suggested an autocrine acetylcholine regulation
in response to CSE.
Conclusions: Aclidinium reduces human lung fibroblast activation following CSE
exposure in vitro. Aclidinium may reduce lung fibroblast activation in patients
with COPD after CS exposure.

P852
Effects of aclidinium on airway remodelling in guinea pigs chronically
exposed to cigarette smoke
David Domínguez-Fandos1, Raquel Puig-Pey1 , Elisabet Ferrer1,
Cristina Carreño2, Mònica Aparici2 , Jorge Beleta2, Neus Prats2,
Montserrat Miralpeix2, Amadeu Gavaldà2, Victor I. Peinado1, Joan
Albert Barberà1. 1Department of Pulmonary Medicine, Hospital Clínic-IDIBAPS,
Barcelona, Spain; 2R&D Centre, Almirall, Barcelona, Spain

Introduction: Exposure to cigarette smoke (CS) causes airway remodelling and
airflow obstruction; it is a main risk factor in chronic obstructive pulmonary
disease.
Aims: To investigate whether aclidinium bromide, a novel muscarinic antagonist,
reduces airway remodelling in guinea pigs chronically exposed to CS.
Methods: Male guinea pigs (n=46) were divided into 2 groups: control (n=22)
and exposed to CS (n=24; 6 cigarettes/day, 5 days/week for 24 weeks). Animals
received nebulised vehicle, aclidinium 10μg/mL or aclidinium 30μg/mL 60 min
before CS exposure. The thickness of the adventitia, muscularis and mucosal
layers of the airway wall was measured by planimetry in immunostained sections.
Emphysema and goblet cell metaplasia were evaluated using sections stained with
haematoxylin-eosin and alcian blue, respectively. The internal luminal perimeter
of each airway served as a reference to normalise and stratify the assessments.
Results: Aclidinium prevented thickening of the small airway muscularis layer in
animals exposed to CS. Thickness after CS exposure was: aclidinium 10μg/mL
18μm and aclidinium 30μg/mL 21μm vs vehicle 32μm (p<0.05 both doses).
Aclidinium (both doses) reduced the amount of smooth muscle content (α-actin)
in CS-exposed animals. Thickening of the adventitia and mucosal layers, goblet
cell metaplasia and emphysema were not significantly reduced with aclidinium
treatment.
Conclusions: Aclidinium 10μg/mL and 30μg/mL reduce airway remodelling in
guinea pigs by reducing the muscularisation of small airways seen after chronic
CS exposure.
This study was supported by Almirall S.A., Barcelona, Spain, and Consorcios
Estratégicos Nacionales en Investigación Técnica (CENIT).

P853
Effects of aclidinium on respiratory function in guinea pigs chronically
exposed to cigarette smoke
Elisabet Ferrer1, David Domínguez-Fandos1, Raquel Puig-Pey1 ,
Cristina Carreño2, Mònica Aparici2 , Jorge Beleta2, Neus Prats2,
Amadeu Gavaldà2, Montserrat Miralpeix2, Victor I. Peinado2, Joan
Albert Barberà1. 1Department of Pulmonary Medicine, Hospital Clinic-IDIBAPS,
Barcelona, Spain; 2R&D Centre, Almirall, Barcelona, Spain

Introduction: Chronic obstructive pulmonary disease is characterised functionally
by decreased respiratory function due to airflow obstruction.
Aims: To evaluate the effects of aclidinium bromide, a novel muscarinic antagonist,
on respiratory function and signs of bronchial irritation in guinea pigs chronically
exposed to cigarette smoke (CS).
Methods: Male guinea pigs (n=46) were divided into 2 groups: control (n=22) and
CS-exposed (n=24, 6 cigarettes/day, 5 days/week for 24 weeks). Animals received
vehicle, aclidinium 10μg/mL or aclidinium 30μg/mL for 6 months. Respiratory
function was evaluated twice-weekly using the enhanced pause (Penh) parameter,
before CS exposure (24 h after last exposure; baseline) and 10 min after CS expo-
sure. Changes in Penh were assessed as the area under the curve. The number of
cough episodes in the first minute post CS exposure and the number of respiratory
crises were monitored throughout the study period.
Results: Exposure to CS increased Penh at baseline and 10 min after CS expo-
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sure. Compared with CS-exposed non-treated animals, treatment with aclidinium
30μg/mL resulted in a lower increase in Penh after CS exposure (vehicle vs
aclidinium 30μg/mL: 110.6±26.7 vs 71.4±32.4; p=0.016). CS exposure resulted
in cough episodes and respiratory crises which were attenuated by aclidinium
30μg/mL.
Conclusions: In guinea pigs chronically exposed to CS, aclidinium 30μg/mL
improved respiratory function by significantly reducing the increase in Penh after
CS exposure and reducing the development of cough and respiratory crises.
This study was supported by Almirall S.A., Barcelona, Spain, and Consorcios
Estratégicos Nacionales en Investigación Técnica (CENIT).

P854
Protective effect of lecithinized superoxide dismutase (PC-SOD) againast
elastase-induced pulmonary emphysema in mice
Ken-Ichiro Tanaka, Tohru Mizushima. Graduate School of Medical and
Pharmaceutical Sciences, Kumamoto University, Kumamoto, Japan

No medication exists that clearly improves mortality of chronic obstructive pul-
monary disease (COPD). Oxidative molecules, in particular superoxide anions
would play important roles in the abnormal inflammatory response and in pul-
monary emphysema, which arises due to an imbalance in proteases and antipro-
teases and increased levels of apoptosis. Superoxide dismutase (SOD) catalyses
the dismutation of a superoxide anion to hydrogen peroxide. Lecithinized SOD
(PC-SOD) has overcome a number of the clinical limitations of SOD, including
low tissue affinity and low stability in plasma. In this study, we examine the effect
of PC-SOD on elastase-induced pulmonary emphysema.
The severity of the pulmonary inflammatory response and emphysema in mice
was assessed by various criteria, such as enlargement of airspace.
Inhalation of PC-SOD suppressed elastase-induced pulmonary inflammation, em-
physema and dysfunction. Inhalation of PC-SOD also suppressed the elastase-
induced increase in the pulmonary level of superoxide anions, cell death, activa-
tion of proteases and expression of pro-inflammatory cytokines and chemokines.
We also found that inhalation of PC-SOD suppressed cigarette smoke-induced
pulmonary inflammation.
The results suggest that PC-SOD protects against pulmonary emphysema by inhi-
bition of inflammation and cell death and amelioration of the protease/antiprotease
imbalance. We propose that inhalation of PC-SOD would be therapeutically
beneficial for COPD.

P855
Prevention of adverse pulmonary consequences of myocardial ischaemia in
rats
Ferenc Petak1, Gergely Albu2, Eniko Lele2, Maurice Beghetti3 , Walid Habre2.
1Department of Medical Physics and Informatics, University of Szeged, Szeged,
Hungary; 2Department of Anaesthesiology, Pharmacology and Intensice Care,
University Hospitals of Geneva, Geneva, Switzerland; 3Paediatric Cardiology
Unit, Department of Paediatrics, University Hospitals of Geneva, Geneva,
Switzerland

The efficiency of treatment strategies against airway hyperresponsiveness (AH)
were compared following chronic postcapillary pulmonary hypertension induced
by myocardial ischaemia (MI). Airway resistance (Raw) was measured in four
groups of rats under baseline conditions, and following iv infusions of 2-18
μg/kg/min methacholine (MCh). Sham surgery was then performed in Group C,
while the left interventricular coronary artery was ligated in the other groups with-
out treatment (Group I), or daily treatments with combined angiotensin enzyme
converter (ACE) inhibitor and diuretics (enalapril, lasix, Group IE), or a calcium
channel blocker (diltiazem, Group ID). Eight weeks later, MCh provocations were
repeated. Equivalent dose of MCh causing 50% increase in Raw (ED50) was
determined. Left atrial pressure (Pla) was estimated from the end-diastolic left
ventricular pressure. Elevations in Pla to MI (6.8±1.1 [SD] vs. 15.2±1.3 mmHg
in Groups C and I, respectively) were not affected by the treatment in Group ID
(13.7±3.1 mmHg), whereas they were inhibited in Group IE (10.9±3.2 mmHg,
p=0.005). The development of AH following MI was completely abolished in both
Groups ID and IE.

These findings suggest the efficiency of combined ACE inhibitor and diuretics to

protect the adverse pulmonary haemodynamical consequences of MI, while both
treatment strategies have similar affinities to prevent AH.
Supported by grants SNSF 3200B0-118231 and OTKA K81179.

P856
Can streptomycin prevent the selection of isoniazid-resistant mutants in nude
mice infected with M. tuberculosis?
Claire Andrejak, Sandeep Tyagi, Eric Nuermberger, Jacques Grosset. Center for
TB Research, Johns Hopkins University, Baltimore, MD, United States

Rationale: In a previous study, the treatment of M.tuberculosis infected athymic
nu/nu (nude) mice with the bactericidal drug isoniazid (H) combined with the
two sterilizing drugs, rifampicin (R) and pyrazinamide (Z) failed and selected
H-resistant mutants. We investigated whether the combination of H with the
bactericidal drug, streptomycin (S) would be able to prevent that selection.
Methods: A total of 80 nude mice were aerosol infected with 3.67±0.13 log10
of M. tuberculosis H37Rv. Two weeks later, at treatment initiation, mice were
randomized in the following subgroups: untreated and treated with RZH + etham-
butol (E) as controls; treated with SH or RH, as tests, Treatment was given five
days/week for 12 weeks. Drug doses (mg/kg) were 10 for R and H, 150 for Z
and 100 for S and E. Lung CFU counts were done the day after infection, on
treatment initiation, and after 4, 8 and 12 weeks of treatment on plain and H 0.2
μg/ml-containing 7H11 selective plates.
Results: Lung CFU counts were 7.40±0.28 log10 on treatment initiation. After
4, 8 and 12 weeks of treatment, they were 5.82±0.35, 4.05±0.55 and 2.30±0.25,
respectively for RHZE; 5.00±0.09, 5.32±0.6 and 6.57±0.29, respectively for SH;
and 6.00±0.39, 6.24±0.28, 7.68±0.49, respectively for RH. H resistance was
prevented in RHZE treated mice but not in SH and RH treated mice.
Conclusion: Despite its bactericidal activity, S alone cannot prevent selection of
H-resistant mutants in nude mice.

P857
Soluble guanylate cyclase stimulator riociguat prevents fibrotic tissue
remodeling and improves survival in salt-sensitive Dahl rats
Johannes-Peter Stasch1, Sandra Geschka1, Bettina Lawrenz2,
Yuliya Sharkovska3, Berthold Hocher3, Oleg V. Evgenov4, Axel Kretschmer5.
1Cardiology Research, Bayer HealthCare, Wuppertal, Germany; 2Pathology,
Bayer HealthCare, Wuppertal, Germany; 3Institute of Pharmacology and
Toxicology, Charité, Berlin, Germany; 4Department of Anesthesia and Critical
Care, Massachusetts General Hospital, Harvard Medical School, Boston, United
States; 5Biomarker, Bayer HealthCare, Wuppertal, Germany

Direct stimulation of soluble guanylate cyclase (sGC) is an emerging therapeu-
tic approach to the management of cardiopulmonary disorders associated with
endothelial dysfunction. Novel sGC stimulators, including riociguat, have a dual
mode of action: they sensitize sGC to endogenously produced nitric oxide (NO)
and also directly stimulate sGC independently of NO. Little is known about their
effects on tissue remodeling and degeneration and survival in experimental malig-
nant hypertension. Mortality, hemodynamics and biomarkers of tissue remodeling
and degeneration were assessed in Dahl salt-sensitive rats maintained on a high
salt diet and treated with riociguat (3 or 10 mg/kg/d) for 14 weeks. Riociguat
markedly attenuated systemic hypertension, improved systolic heart function and
increased survival. Histological examination of the heart and kidneys revealed that
riociguat significantly ameliorated fibrotic tissue remodeling and degeneration.
Correspondingly, mRNA expression of the pro-fibrotic biomarkers osteopontin
(OPN), tissue inhibitor of matrix metalloproteinase-1 (TIMP-1) and plasminogen
activator inhibitor-1 (PAI-1) in the myocardium and the renal cortex was attenuated
by riociguat. In addition, riociguat reduced plasma and urinary levels of OPN,
TIMP-1, and PAI-1. Riociguat markedly improves survival and attenuates systemic
hypertension and systolic dysfunction, as well as fibrotic tissue remodeling in the
myocardium and the renal cortex in a rodent model of pressure and volume over-
load. These findings suggest a therapeutic potential of sGC stimulators in providing
organ protection in diseases associated with impaired cardio-renal functions.

P858
AZD3199: A fast acting β2-receptor agonist with a long duration of action
Alan Young, Roger Bonnert, Elaine Cadogan, Stephen Connolly, Philip Gardiner,
Stephen Jordan, David Nicholls, Stuart Paine, Gary Pairaudeau, Michael Stocks.
Research and Development, AstraZeneca R&D Charnwood, Loughborough,
United Kingdom

Background: AZD3199 is a novel, ultra long acting β2 -agonist (uLABA) de-
signed to combine 24 hour duration of action with a fast onset of action similar to
formoterol, as well as low systemic exposure. Its in vivo profile was evaluated in
the guinea pig.
Methods: Bronchoconstriction was elicited in anesthetized guinea pigs by his-
tamine administration. Dose-response curves for AZD3199 given via the inhaled
and intra-tracheal (i.t.) routes were constructed and sub-maximal doses used to
define duration of action from 2–72 hours. The b-antagonist propranolol was ad-
ministered after histamine-challenge to show the level of β2 efficacy at each dose
and time point. Blood samples were taken throughout and plasma K+ concentra-
tions used as a marker of systemic β2 effects. Satellite groups were used to monitor
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lung and plasma AZD3199 levels. The pharmacodynamic and pharmacokinetic
profiles of AZD3199 were compared to formoterol and salmeterol.
Results: Sub-maximal doses of AZD3199 given i.t. inhibited bronchoconstriction
for 24 hours; equi-effective doses of formoterol and salmeterol had significant
effects for 12 hours. AZD3199 had the longest lung PK half-life. Inhalation of
sub-maximal doses of nebulized AZD3199 gave bronchoprotection lasting 24
hours, with no significant effects on blood K+ levels. An equi-effective inhaled
dose of formoterol bronchoprotected for 8 hours with decreases in blood K+ seen
at 2 hours. The reduced systemic effects for AZD3199 relative to formoterol are
consistent with its high lung to plasma concentration ratio.
Conclusion: AZD3199 is a novel uLABA with a fast onset of action and a longer
duration of action than conventional LABAs, and also has a low potential for
systemic effects.

P859
An assessment of the functional profile of aclidinium in human bronchi and
left atria
Javier Milara1, Elena Gabarda2, Amadeu Gavaldà3, Montserrat Miralpeix3,
Jorge Beleta3, Esteban Morcillo2, Julio Cortijo4. 1CIBERES, Health Institute
Carlos III, Valencia, Spain; 2Department of Pharmacology, Faculty of Medicine,
University of Valencia, Valencia, Spain; 3R&D Centre, Almirall, Barcelona,
Spain; 4Research Unit, University General Hospital Consortium, Valencia, Spain

Introduction: Aclidinium bromide is a novel, long-acting muscarinic antago-
nist, currently in development for the treatment of chronic obstructive pulmonary
disease.
Aims: To assess the functional profile of aclidinium in isolated human bronchi and
left atria, the organs responsible for efficacy and systemic side effects, respectively.
Methods: The smooth muscle relaxant effects of aclidinium, tiotropium and iprat-
ropium were measured in isolated human bronchial rings by determining potency,
onset (time to 50% inhibition) and offset (time to 50% recovery). The effects of
the muscarinic antagonists were assessed in human left-atria strips pre-treated with
carbachol 10μM to inhibit electrically-induced contractions via the M2 receptor.
Duration of action was defined as the time required to recover 50% of the carbachol
effect.
Results: Aclidinium had similar potency to tiotropium and ipratropium in human
bronchi. Aclidinium onset (4.4±0.7 min) was faster than tiotropium (7.4±1.3 min;
p<0.05) and similar to ipratropium (3.3±0.6 min). Aclidinium offset (334±49
min) was longer than ipratropium (76±9 min; p<0.05). Tiotropium did not re-
cover within 10 h. Aclidinium inhibited the bradycardiac effect of carbachol in
human left atria, with a shorter half life (110.2 min; 95% confidence interval [CI]
103.0, 117.3) than tiotropium (159.3 min; 95% CI 148.2, 171.7) but longer than
ipratropium (16.6 min; 95% CI 16.4, 16.8).
Conclusions: Aclidinium has similar potency but faster onset of action than
tiotropium in human bronchi. In human left atria, aclidinium had a shorter dura-
tion of action than tiotropium at M2 receptors, suggesting a lower potential for
cardiovascular side effects.

96. Bronchodilators in asthma and COPD

P860
Efficacy of indacaterol is maintained in patients with moderate or less and
severe or worse COPD
Stephanie Korn1, Oliver Kornmann2, Leonard Dunn3, David Lawrence4,
Cheryl Lassen4, Benjamin Kramer5. 1Klinische Forschung Pneumologie, III,
Medizinische Klinik, Universitätsmedizin der Johannes Gutenberg-Universität
Mainz K.d.ö.R, Mainz, Germany; 2IKF Pneumologie Frankfurt, Clinical Research
Centre Respiratory Diseases, Frankfurt, Germany; 3Pulmonology, Clinical
Research of West Florida, Clearwater, United States; 4Novartis Horsham
Research Centre, Novartis, Horsham, United Kingdom; 5Respiratory
Development, Novartis Pharmaceuticals, Hanover, United States

Introduction: Indacaterol is a once-daily inhaled β2-agonist bronchodilator for
COPD.
Aim: Pooled analysis to determine if efficacy of indacaterol was maintained in
subgroups of patients (pts) with moderate or less (“mod”) and severe or worse
(“sev”) COPD.
Methods: Data from 4082 pts in 3 randomized, double-blind, placebo-controlled
studies of indacaterol 150 & 300μg od, tiotropium (TIO) 18μg od (open-label),
formoterol (FOR) 12μg bid & salmeterol (SALM) 50μg bid were pooled; 58% pts
had “mod” (GOLD stages II or less), 42% “sev” COPD (GOLD III+). Endpoints
at 6 mo: trough FEV1, transition dyspnoea index (TDI) & St George’s Resp Ques-
tionnaire (SGRQ) total scores. The% of pts with clinically important difference in
TDI & SGRQ were analysed as odds ratios (OR).
Results: Differences vs placebo (n=675 “mod”, n=509 “sev”) (*p<0.05, **p<0.01,
***p≤0.001) in subgroups with “mod” and “sev” COPD severity (†p<0.05 vs
TIO, ‡p<0.05 vs formoterol, §p<0.05 vs SALM, ¶p<0.05 vs indacaterol 150μg).

Indacaterol Indacaterol TIO FOR SALM
150μg 300μg

n Mod 448 496 236 309 189
Sev 298 356 179 244 143

Trough FEV1 (mL) Mod 180***‡ 200***†‡ § 140*** 110*** 130***
Sev 130***‡§ 120***‡§ 130***‡§ 80*** 60*

TDI score Mod 1.1*** 1.2***‡ 1.0*** 0.7* 0.8**
Sev 0.8*** 1.4***†¶ 0.8* 0.8* 1.2***

TDI OR Mod 1.99*** 2.44***† 1.59* 1.91*** 1.72*
Sev 1.79** 3.11***†¶ 1.40 2.18*** 1.95**

SGRQ score Mod –4.5***† –3.9*** –1.8 –3.0** –4.2***
Sev –4.1*** –2.6* –1.6 –2.6* –4.1**

SGRQ OR Mod 2.14*** 1.78*** 1.46* 1.63** 1.98***
Sev 1.69** 1.42* 1.08 1.42 1.66*

Conclusions: Indacaterol improved FEV1 & clinical outcomes after 6 mo irrespec-
tive of COPD severity. Indacaterol 300μg was notably effective for breathlessness
in the more severe subgroup.

P861
Efficacy of indacaterol in COPD is maintained irrespective of inhaled
corticosteroid (ICS) use
Ronald Dahl1, Charles Fogarty2, David Lawrence3, Cheryl Lassen3,
Benjamin Kramer4. 1Department of Respiratory Diseases, Aarhus University
Hospital, Aarhus, Denmark; 2Medical Research, Spartanburg Medical Research,
Spartanburg, United States; 3Novartis Horsham Research Centre, Novartis,
Horsham, United Kingdom; 4Respiratory Development, Novartis
Pharmaceuticals, Hanover, United States

Introduction: Indacaterol is a once-daily inhaled β2-agonist bronchodilator for
COPD.
Aim: Pooled analysis to determine indacaterol efficacy in subgroups of COPD
patients (pts) receiving ICS or not.
Methods: Data from 4088 pts with moderate-to-severe COPD in 3 random-
ized, double-blind, placebo-controlled studies of indacaterol 150 and 300μg od,
tiotropium 18μg od (open-label), formoterol 12μg bid & salmeterol 50μg bid
were pooled: 44% of pts had baseline ICS use, 56% no ICS use. Endpoints at
6 months: trough FEV1, transition dyspnoea index (TDI) and St George’s Respi-
ratory Questionnaire (SGRQ) total scores. The% of pts with clinically important
difference in TDI and SGRQ were analysed as odds ratios (OR).
Results: Differences vs placebo (n=661 not on ICS, 524 on ICS) (*p<0.05,
**p<0.01, ***p≤0.001) in pts not on ICS (“no”) or on ICS (“ICS”) (†p<0.05 vs
tiotropium, ‡p<0.05 vs formoterol, §p<0.05 vs salmeterol, ¶p<0.05 vs indacaterol
150μg).

Indacaterol Indacaterol Tiotropium Formoterol Salmeterol
150μg 300μg

n No 438 455 270 276 181
ICS 308 398 145 280 152

Trough FEV1 (mL) No 180***‡§ 170***‡§ 140*** 120*** 120***
ICS 130***‡§ 170***†‡§ ¶ 120*** 80*** 80***

TDI score No 1.2*** 1.2*** 0.8** 0.9** 0.6*
ICS 0.8*** 1.4***‡¶ 1.0*** 0.6* 1.2***

TDI OR No 2.17***† 2.59***†§ 1.41 2.25*** 1.47
ICS 1.64** 2.84***†¶ 1.64* 1.88** 2.19***

SGRQ score No –5.4***†‡ –3.3***¶ –1.7 –2.6* –3.9***
ICS –3.0** –3.6*** –1.7 –3.2** –4.1**

SGRQ OR No 2.56***†‡ 1.85*** 1.33 1.51* 2.10***
ICS 1.37 1.43* 1.28 1.55* 1.50

Conclusions: Indacaterol improved FEV1 and clinical outcomes after 6 months in
patients not receiving ICS and those on ICS.

P862
The efficacy of the assistant use of short-acting β2 stimulant procaterol on the
daily activity in COPD patients. Niigata multicenter study
Kunihiko Sakai1, Hideaki Nakayama2, Satoshi Hokari2 , Ryoko Suzuki2,
Asako Takiguchi3, Toshinori Takada2, Eiichi Suzuki3, Ichiei Narita2.
1Department of Internal Medicine, Niigata Rinko Hospital, Niigata, Japan;
2Division of Respiratory Medicine, Niigata University Graduate School of
Medical and Dental Sciences, Niigata, Japan; 3Department of General Medicine,
Niigata University Medical and Dental Hospital, Niigata, Japan

Background and purpose: COPD patients have some dyspnoea on exertion in
spite of medication. Guidelines suggest the use of short-acting β2 antagonist
(SABA) as necesarry. There are few reports to see whether the supplemantary use
of SABA inhalation imporves their physical activity, ADL and QoL in the daily
life. We evaluated the efficacy and safety of assistant use of procaterol inhalation.
Methods: COPD patients were enrolled and asked to keep as active as possible.
Physical activities were measured by the uni-axial accelerometer. COPD patients
were divided into two groups. One was the group as controls (Group C) and the
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other was those who used procaterol before or after the exertion when they felt
dyspnoea (Group P). Physical activities, ADL and QoL in the daily life were com-
pared during the observational and the experimental periods for each one month.
Statistical analyses were done by two-way ANOVA. A p< 0.05 was considered
significant.
Results: Forty four patients were enrolled and 37 completed the study.

Table 1

Group C Group P

M/F 19/0 16/2 n.s.
Age (years) 73.5±5.7 69.0±8.7 n.s.
%FEV1 (%) 57.4±15.1 51.0±17.1 n.s.

OB EX OB EX

Average steps per day 5659±3267 5314±3436 5230±3130 5453±3013 n.s.
Mild level of physical activity (%) 24.6±8.4 22.6±7.6 27.4±11.1 28.1±11.3 p <0.05

OB, observational period; EX, experimental period.

And vitality domain of the SF-36 improved in Group P during the experimental
period.
Conclusion: The assistant use of SABA inhalation may maintain the mild level of
physical activity and increase vitality in the daily life in COPD patients.

P863
Onset of action and effect of withdrawal of roflumilast in COPD
Klaus Rabe1, Thomas Similowski2, Dirk Bredenbröker3, Peter Teichmann4,
György Böszörményi-Nagy5. 1Center for Pulmonology and Thoracic Surgery,
Krankenhaus Grosshansdorf, Grosshansdorf, Germany; 2Service de Pneumologie
et de Reanimation, Groupe Hospitalier Pitie-Salpetriere, Paris, France; 3Dept. of
Respiratory Medicine, Nycomed GmbH, Konstanz, Germany; 4Dept. of Medical
Scientific Strategy, Nycomed GmbH, Konstanz, Germany; 5Dept. of Pulmonology,
National Korányi Institute of Pulmonology, Budapest, Hungary

Background/Rationale: Roflumilast (ROF) is an oral, selective phosphodiesterase
4 inhibitor licensed for the maintenance treatment of severe COPD associated with
chronic bronchitis and a history of frequent exacerbations. It improves lung func-
tion and reduces the rate of exacerbations in these patients. Limited data are
available on the onset of action of ROF and the effects of treatment withdrawal.
Methods: Patients aged 40–75 years with stable COPD, fixed airways obstruction,
post-bronchodilator FEV1 35–75% predicted and ≥10 pack years smoking history
were randomised to 1 of 3 groups: once-daily ROF 500μg for 24 weeks, once-daily
placebo (PBO) for 24 weeks, and ROF 500μg for 12 weeks then PBO for 12
weeks (ROF/PBO).
Results: A total of 581 patients were randomised (ROF, n=200; PBO, n=186;
ROF/PBO, n=195). Demographic and baseline characteristics were similar in all
groups. FEV1 increased with ROF: at weeks 1, 4, 8 and 12 least squares mean
(SEM) differences between ROF and PBO were 35 (30) mL (p=0.2437), 60 (22)
mL (p=0.0061), 67 (23) mL (p=0.0033) and 77 (24) mL (p=0.0013). Following
ROF withdrawal at 12 weeks, FEV1 decreased but remained higher than in the
PBO group, with no significant differences between treatments. The most common
AEs in the pooled ROF group were bronchitis (13.7%), diarrhoea (2.8%), nausea
(2.5%), headache (1.8%) and back pain (1.8%), compared with 16.1%, 0%, 1.1%,
1.6% and 0.5%, respectively with PBO.
Conclusions: ROF was associated with an increase in FEV1 that was evident at
week 1 and plateaued at about 8 weeks of therapy. Following ROF withdrawal at
12 weeks, lung function remained above the level reported in the PBO group in
the following 12 weeks, with no evidence of a rebound effect.

P864
Doxofylline: Efficacy and safety in complex treatment of COPD
Tetyana Pertseva, Kateryna Gashynova, Natalia Klimenko. Internal Medicine,
Dnipropetrovsk State Medical Academy, Dnipropetrovsk, Ukraine

Aim of study: To evaluate efficacy and safety of Aerofylline, ABC Farmaceutici
(doxofylline) in patients with stable COPD.
Study population and methods: 30 out-patients (pts) with stable COPD, stage
II were divided on two groups: 15 pts (11 men, mean age 47.5±8.6 yrs) treated
with inhaled bronchodilators and doxofylline 400 mg bid (Group 1) and 15 pts (12
men, mean age 50.3±9.0 yrs), treated with inhaled bronchodilators only (Group
2). Pulmonary function tests, respiratory muscles fatigue (by MasterLab, Jager),
Holter ECG and dyspnoea (by MRC score) were evaluated in all pts before and
30 days after start of treatment.
Results: Both groups were similar regarding to age, sex, duration of disease, FEV1,
PImax, and dyspnoea level at the beginning of treatment. 30 days after start of
treatment the results were following: FEV1 did not change statistically significant
in both groups. At the same time, dyspnoea score decrease significantly in Groupe
1 but not in Group II (down to 0.7±0.4 scores and 1.9±0.5 scores respectively).
PImax in Groupe 1 increase on 21.3%, in Group 2 – on 11.9% only. We did not
find any difference in tachycardia and premature beat rate between the groups.
Conclusions: Doxofilline did not improve pulmonary function, but significantly
decrease respiratory muscles fatigue and dyspnoea in patients with COPD, stage
II. Doxifilline did not influence significantly on a heart rhythm.

P865
Efficacy and safety of nebulized glycopyrrolate (EP-101) for administration
using high efficiency nebulizer in patients with COPD
Dave Singh1, Brian Leaker2, Ahmet Tutuncu3. 1Medicines Evaluation Unit,
Manchester, United Kingdom; 2Respiratory Clinical Trials Ltd., London, United
Kingdom; 3Elevation Pharmaceuticals Inc., San Diego, CA, United States

Introduction: EP-101 is a long-acting muscarinic antagonist formulation of gly-
copyrrolate optimized for nebulization in development for the treatment of COPD.
This dose-ranging study assessed the efficacy and safety of single doses of
nebulized EP-101 in patients with COPD.
Methods: This was a randomized, double-blind, placebo-controlled, 6-period
cross-over study in 42 patients with moderate-to-severe COPD. Patients were
randomized to receive single doses of EP-101 (12.5, 50, 100, 200 and 400 μg)
and placebo via a high efficiency nebulizer, with a 5-12 days of washout between
treatments. Plasma PK was assessed in a subset of patients.
Results: The study patients had a mean age of 62 years, COPD duration of 7.5
years, post-bronchodilator FEV1 of 54% predicted normal, FEV1/FVC of 44.9%,
FEV1 reversibility of 27.3%. All treatments were well tolerated with similar AE
rates between all treatments and no clinically relevant changes in vital signs (heart
rate, systolic and diastolic blood pressure) and ECG parameters including QTc
interval. Following treatment with EP-101 at all doses there was a rapid bron-
chodilatory response at 5 minutes. Statistically significant improvements in mean
change in trough FEV1 at 24 hours were reported at doses ≥50 μg compared with
placebo (37mL, 72mL, 104mL, 118mL and 95mL at doses 12.5, 50, 100, 200 and
400 μg, respectively).
Conclusion: Single doses of EP-101 ranging from 12.5 μg to 400 μg were
well tolerated. EP-101 demonstrated rapid onset of bronchodilation with clinically
meaningful improvements in lung function over 24 hours following nebulization
in patients with COPD.
Funded by Elevation Pharmaceuticals Inc.

P866
NVA237 once daily provides rapid, clinically meaningful and sustained 24-h
bronchodilation in patients with COPD: The GLOW1 trial
A. D’Urzo1, G. Ferguson2, M. Kato3, S. Atis4, C. Martin5, V.K.T. Alagappan5,
D. Banerji6, Y. Lu6, T. Overend5. 1Department of Family and Community
Medicine, University of Toronto, ON, Canada; 2Respiratory Medicine,
Pulmonary Research Institute of Southeast Michigan, Livonia, MI, United States;
3Respiratory Medicine, Kishiwada City Hospital, Osaka, Japan; 4Faculty of
Medicine, Mersin University, Icel, Turkey; 5Respiratory Medicine, Novartis
Horsham Research Centre, Horsham, West Sussex, United Kingdom;
6Respiratory Medicine, Novartis Pharmaceuticals Corporation, East Hanover,
NJ, United States

Introduction: NVA237 (glycopyrronium bromide) is a once-daily (QD) inhaled
long-acting muscarinic antagonist in development for the treatment of COPD.
Methods: Patients with moderate-to-severe COPD were randomized (2:1) to
double-blind NVA237 50 μg QD or placebo (PBO) for 26 wks. Study medication
was administered via a low-resistance single-dose dry powder inhaler (Concept1
device). The primary efficacy endpoint was trough FEV1 (mean of 23 h 15 min
and 23 h 45 min post-dose values) vs PBO after 12 wks.
Results: A total of 822 patients were randomized; 80.5% completed the study.
Mean age was 63.9 yrs, mean post-bronchodilator FEV1 was 55% predicted. At Wk
12 there was a statistically significant and clinically relevant difference between
NVA237 vs PBO in mean trough FEV1 (108 mL; p<0.001). Trough FEV1 was
also significantly higher at Day 1 and Wk 26 (treatment difference: 105 mL and
113 mL, respectively; p<0.001). At all time points on Day 1, Wk 12 and Wk 26,
NVA237 demonstrated statistically superior (p<0.001) and clinically meaningful
improvement in FEV1 compared with PBO. NVA237 had a rapid onset of action
with an increased FEV1 of 93 mL at 5 min and 144 mL at 15 min vs PBO after
the first dose on Day 1 (p<0.001). The incidence of adverse events (AEs) was
similar between NVA237 and PBO (57.5% vs 65.2%, respectively). Serious AEs
were reported by 7.5% of NVA237- vs 9.0% of PBO-treated patients.
Conclusion: NVA237 50 μg once daily was safe and well tolerated, and produced
clinically meaningful bronchodilation that was rapid in onset and maintained for
24 hrs throughout the study.

P867
NVA237 once daily improves dyspnea and health-related quality of life
(HRQoL) in patients with COPD: The GLOW1 trial
J.A. van Noord1, K. Hirata2, A. D’Urzo3, C. Martin4, R. Horton4, Y. Lu5,
T. Overend4. 1Respiratory Medicine, Atrium Medisch Centrum, Heerlen,
Netherlands; 2Respiratory Medicine, Osaka City University, Abeno-ku, Osaka,
Japan; 3Department of Family and Community Medicine, University of Toronto,
ON, Canada; 4Respiratory Medicine, Novartis Horsham Research Centre,
Horsham, West Sussex, United Kingdom; 5Respiratory Medicine, Novartis
Pharmaceuticals Corporation, East Hanover, NJ, United States

Introduction: A high level of unmet need exists in the treatment of COPD patients.
NVA237 (glycopyrronium bromide) is a once-daily (QD) long-acting muscarinic
antagonist in development for the treatment of COPD.
Methods: Patients with moderate-to-severe COPD were randomized (2:1) to 26
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wks’ double-blind treatment with NVA237 50 μg QD or placebo (PBO) admin-
istered via a low-resistance single-dose dry powder inhaler (Concept1 device).
In addition to FEV1 (primary endpoint: trough FEV1 after 12 wks) efficacy was
assessed by symptoms (via the transition dyspnea index [TDI]), HRQoL (via the
St George’s Respiratory Questionnaire [SGRQ]), and rescue medication use.
Results: A total of 822 patients (mean age 63.9 yrs; post-bronchodilator FEV1
54.6% predicted) were randomized; 80.5% completed. At Wk 26, NVA237 sig-
nificantly increased total TDI focal score vs PBO (difference: 1.04, p<0.0001)
exceeding the minimum clinically important difference ([MCID] ≥1 point). The%
of patients achieving a MCID in TDI score was significantly higher with NVA237
vs PBO (62.5% vs 50.8%; odds ratio [OR] 1.74; p=0.001). NVA237 significantly
reduced rescue medication use vs PBO after 26 wks of treatment (–0.46 puffs/day,
p=0.005). SGRQ total score was significantly reduced with NVA237 vs PBO
(–2.81; OR 1.58; p=0.004). The% of patients achieving a clinically meaningful
improvement in SGRQ (≥4 point reduction) was significantly higher with NVA237
vs PBO (56.3% vs 46.0%; p=0.006).
Conclusion: NVA237 50 μg once daily provided a significant and clinically
relevant improvement in dyspnea at 26 wks vs PBO, which was accompanied by
a significant improvement in HRQoL and reduced rescue medication use.

P868
Efficacy and safety of AZD3199, an inhaled ultra long-acting β2-agonist, in
patients with COPD
Piotr Kuna1, Yavor Ivanov2, Vasily Trofimov3, Ola Beckman4,
Thomas Bengtsson4, Carin Jorup4, Francois Maltais5. 1Autonomous Public
Healthcare Unit, Barlicki University Hospital, Lodz, Poland; 2Dept of
Pulmonology, Medical University Pleven, Pleven, Bulgaria; 3Department of
Hospital Therapy, Pavlov State Medical University, St. Petersburg, Russian
Federation; 4Research and Development, AstraZeneca R&D, Lund, Sweden;
5Centre de Pneumologie, Institut Universitaire de Cardiologie et de Pneumologie
de Quebec, Quebec, Canada

Objective: To study the efficacy and safety of three once-daily doses of AZD3199
inhaled via Turbuhaler compared with twice-daily formoterol and placebo over 4
weeks in COPD patients.
Methods: This was a 4-week randomised, double-blind, parallel-group multi-
centre Phase II study to compare once-daily inhaled doses of AZD3199 (200, 400
and 800 μg delivered) with formoterol (9 μg bid) and placebo in 329 adults with
moderate/severe COPD (NCT00929708). Bronchodilation was assessed by average
post-dose FEV1 values from 0–4 hrs (E0-4, peak) and FEV1 values from 24–26 hrs
(E24-26, trough). Use of β2-agonist reliever medication, salbutamol reversibility,
symptom scores (CCQ) and safety were also assessed.
Results: For all 3 doses of AZD3199, FEV1 E0-4 and E24-26 were statistically
significantly greater vs. placebo after 4 weeks’ treatment (E0-4 106–171 mL,
E24-26 96.5–110 mL) but no dose response was seen (Figure). Formoterol bid was
superior to placebo for FEV1 E0-4 but not E24-26. All 3 AZD3199 groups used less
reliever medication than the placebo group. AZD3199 did not impact on the acute
bronchodilating effect of salbutamol. All AZD3199 groups showed a reduction in
symptom scores with the 800 μg dose reaching significance vs. formoterol and
placebo. AZD3199 was well tolerated with no safety concerns.

Conclusions: AZD3199 is a safe and effective uLABA with a 24-hour duration of
action.

P869
Clinical efficacy and patients’ satisfaction for 100 consequent COPD patients
using tiotropium respimat
Motokazu Kato1, Takashi Teranishi1, Takehiko Kobayashi1, Yumi Izuhara1,
Yuichi Higami1, Yoshihiko Koshimo1, Satoshi Marumo1, Kohki Miura2,
Masahiro Kawashima2. 1Respireatory Medicine, Kishiwada City Hospital,
Kishiwada, Osaka, Japan; 2Thoracic Surgery, Kishiwada City Hospital,
Kishiwada, Osaka, Japan

Tiotropium Respimat® is a newly developed device which delivered the drug with
ease. In this paper we’ve described the efficacy and patients’ satisfaction for two

groups of patients, 1; the first users of anti-muscarinic inhelor (33 patients) 2;
changed users from Tiotropium Handyhelor® to Respimat® (67 patiens).
Methods: One hundred consequent COPD patients administered Tiotropium
Respimat® were enrolled. Eight weeks later, impressions about the devices and
pulmonary function tests were recorded. Patients satisfaction was measured by the
following, 1) Easily understand how to use the device, 2) time consumption to
inhale, 3) irritability of the inhaled drug, 4) easy to mobile the device, 5) adherence.
Visual analogue scale from 1 (most negative) to 5 (most positive) were used.
Results: 1) - 1 Patients mean impression score of first users showed rather positive
impression, Q1: 3.78, Q2: 3.89, Q3: 4.27, Q4: 4.03, Q5: 3.55. 1) - 2 Patients
impression score of the changed users (from Handyhelor® to Respimat®) were
significantly improved. Q1: 2.75±0.09 to 3.80±0.08. Q2: 1.32±0.07 to 3.40±0.07,
Q3: 2.54±0.07 to 3.68±0.07, Q4: 1.91±0.08 to 3.80±0.08, and Q5: 1.55±0.09 to
3.77±0.08 (p=0.001∼0.0001). 2) Pulmonary function tests of the changed users
showed no significant improvement about VC and IC and showed not signifi-
cant but a little improvement of FEV1 and FEV1% (G) (FEV1; 1.65±0.09 to
1.69±0.09, FEV1% (G); 59.04±2.21 to 60.99±2.40 (%), (p=0.08). Peak expi-
ratory flow was significantly improved after changed the device (4.53±0.35 to
4.77±0.28,p=0.004).
Conclusion: Tiotropium Respimat® was a simple and comfortable device and it
may improve the pulmonary function for the patients with COPD.

P870
Influence of tiotropium bromid on airway inflammation and symptom in
COPD patients
Duygu Ozol1, Harun Karaman1, Recep Akgedik1, Sema Uysal2,
Ramazan Yigitoglu2, Zeki Yildirim1. 1Department of Pulmonology, 2Department
of Biochemistry, Fatih University Faculty of Medicine, Ankara, Turkey

Aim: Chronic obstructive pulmonary disease (COPD) is characterized by abnormal
inflammatory response of lungs to noxious particles or gases. The aim of this study
is to search the influence of tiatropim bromur treatment on airway inflammation
and symptom score in stable COPD patients.
Methods: Tiatropium bromide treatment with 18 mcg daily dose, was started in
newly diagnosed, consecutive mild –moderate stable COPD patients. Peroxynitrite,
interleukin-6 (IL-6), 8- isoprostan and tumour necrosis factor- alpha (TNF-α) were
measured in the expired breath condensate fluid before the treatment and at the
end of first month. Each symptom (cough, sputum production and dyspnea) was
evaluated on a 4-point scale by the patients.
Results: Twenty-two patients (81% men), with a mean age 65.4±10.1 years were
included in the study. The mean nitrotirozine and 8-isoprostan levels for oxidative
stress marker in EBC before and after treatment were 4.5±2.3, 3.5±1.9 pg/ml
(p:0.06) and 7.3±10.8, 8.1±11.7 pg/ml (p: 0.28) respectively. The mean IL-6 and
TNF-alpha levels for inflammation marker in EBC before and after treatment were
1.03±1.1, 0.77±0.8 (p: 0.41) and 27.8±2.6, 29.2±5.7 pg/ml (p: 0.36) respectively.
The mean symptom scores decreased significantly with tiatropium and also a mean
124.6±0.86 ml increase was observed in Forced expiratory volume in first second
(FEV1).
Conclusion: There were no significant changes for inflammatory and oxidative
stress markers in expired breath condensate fluid after a tiataropium treatment of
one month, but tiatropium treatment helps to control symptoms in COPD with an
increase in FEV1.

P871
The impact of tiotropium on mortality when added to inhaled corticosteroids
and long-acting beta agonist therapy in COPD
Philip Short1 , Douglas Elder2, Peter Williamson1, Samuel Lipworth3,
Stuart Schembri4, Brian Lipworth1. 1Asthma and Allergy Research Group,
University of Dundee, Dundee, United Kingdom; 2Department of Clinical
Pharmacology, University of Dundee, Dundee, United Kingdom; 3Bute Medical
School, University of St Andrews, St. Andrews, United Kingdom; 4Department of
Respiratory Medicine, Perth Royal Infirmary, Perth, United Kingdom

Background and objectives: Tiotropium (TIO) has been shown to improve lung
function, quality of life and reduce mortality and exacerbations in COPD.However
it remains unclear whether such benefits are seen when TIO is used in conjunction
with inhaled corticosteroid (ICS) plus long acting beta-2 agonists (LABA).
Methods: Retrospective Cohort study using linked NHS databases on hospital
admissions, COPD outcomes, prescribing and mortality. Cox proportional hazard
regression analysis was used to assess the addition of TIO to ICS+LABA on
mortality and exacerbations. History of respiratory and cardiovascular disease,
Sex, Age and smoking history were used as covariates. We observed lung function
in each group over the study period.
Results: 3004 COPD patients were included in the study. 2082 patients were
prescribed ICS+LABA+Tio and 922 were prescribed ICS+LABA. Mean follow-
up 4.65 years. Mean age 68.5 years. 1035 patients died during the study. The
adjusted hazard ratio for all-cause mortality for ICS+LABA+TIO vs ICS+LABA
was 0.67 (95% CI, 0.58-0.76) p<0.001. Adjusted hazard ratios for respiratory
hospital admissions and oral corticosteroid use were 0.86 (95% CI 0.74-0.99)
p=0.043 and 0.72 (95% CI 0.65-0.81) p<0.001. In the ICS+LABA group (mean
FEV1% pred 66.8%), mean first and last FEV1 and FVC (L) were 1.56 vs 1.57 and
2.64 vs 2.72. In the ICS+LABA+Tio group, (mean FEV1% pred 51.6%), mean
first and last FEV1 and FVC (L) were 1.24 vs 1.20 and 2.47 vs 2.50.
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Conclusions: We have shown that the addition of TIO to ICS+LABA reduces
all-cause mortality in our COPD population. Reductions in COPD exacerbations
and oral steroid use reaffirm findings of previous studies.

P872
Assessments of protective effects of tiotropium bromide against
methacholine- and neurokinin A-induced bronchoconstriction in patients
with asthma
Eric Derom1, Yannick Van Durme1, Bihiyga Salhi1, Christine Vander Stichele1,
Fre Bauters1, Joyceline Sele2, Roland Louis2, Guy Joos1. 1Respiratory
Medicine, Ghent University Hospital, Ghent, Belgium; 2Respiratory Medicine,
CHU Sart Tilman, Liège, Belgium

Rationale: Previous studies using short-acting anticholinergics have suggested a
possible protective effect on bronchoconstriction induced by the sensory neuropep-
tide neurokinin A (NKA).
Aim: To assess the effect of tiotropium bromide, a longacting anticholinergic
agent, on NKA-induced bronchoconstriction.
Methods: PC20 NKA and PC20 methacholine were investigated in asthmatic pa-
tients after 20 days of treatment with tiotropium bromide (18 μg/od) or placebo.
PC20 was expressed in log2 doubling concentrations (DC). Values were reported as
median with 25th-75th percentiles. Pairwise comparisons of the log2 PC20 values
at screening and at the end of active and placebo treatments were performed.
Results: 16 patients with asthma (9 male; age: 24 (18-63) years) were included.
PC20 NKA was 0.18 (0.06 - 0.29) μmol/ml at screening, 0.34 (0.09 - 3.34)
μmol/ml after placebo, and 0.77 (0.08 - 3.34) μmol/ml after tiotropium bromide.
PC20 methacholine was 0.5 (0.3 - 0.7) mg/ml at screening, 0.3 (0.2- 1.5) mg/ml
after placebo, and 256.0 (11.7 – 256.0) mg/ml after tiotropium bromide. Differ-
ences between active treatment and screening log2PC20 were 2.4 (0.4 – 3.2) DC
for NKA (p = 0.06) and 7.6 (4.8 – 9.0) DC for methacholine (p <0.0001). Differ-
ences between placebo treatment and screening for log2PC20 NKA and log2PC20
methacholine were not observed.
Conclusions: Inhaled tiotropium bromide protects against methacholine-induced
bronchoconstriction, but not against bronchoconstriction induced by NKA, sug-
gesting that cholinergic mechanisms are not involved in the contractile effects of
NKA in patients with asthma.

P873
ACCORD COPD I: Improvements in nighttime symptoms and rescue
medication use in COPD with twice-daily aclidinium bromide
Edward Kerwin1, Stephen Rennard2, Arthur Gelb3, Ludmyla Rekeda4, Esther
Garcia Gil5, Cynthia Caracta6. 1Medical, Allergy & Asthma Center of Southern
Oregon, PC, Medford, United States; 2Internal Medicine, University of Nebraska
Medical Center, Omaha, United States; 3Respiratory Division, Southern
California Clinical Trials, Lakewood, United States; 4Biostatistics, Forest
Research Institute, Jersey City, United States; 5R&D Centre, Almirall SA,
Barcelona, Spain; 6Clinical Development, Forest Research Institute, Jersey City,
United States

Introduction: Nighttime symptoms in COPD patients can reduce quality of life.
In this Phase III study, nighttime symptoms and rescue medication use were as-
sessed during twice-daily (BID) treatment with aclidinium bromide, a long-acting
muscarinic antagonist in development for COPD.
Methods: In this 12-week, double-blind study, COPD patients (FEV1/FVC <70%)
were randomised (1:1:1) to aclidinium 200 μg, 400 μg, or placebo. Nighttime
symptoms were recorded daily using electronic diaries via a COPD Nighttime
Symptoms Questionnaire, which assessed frequency and severity of symptoms and
their impact on activity and sleep. Rescue medication use was also assessed.
Results: Of 561 randomised patients, 467 completed the study. At Week 12,
aclidinium 200 μg and 400 μg reduced nighttime COPD symptom frequency
vs placebo (p<0.05 and p<0.005, respectively). Both aclidinium doses reduced
severity and impact of nighttime breathlessness and cough on morning activities vs
placebo (p<0.01 and p<0.05, respectively). Severity of early morning breathless-
ness and activity restriction due to breathlessness were reduced with aclidinium
200 μg (p<0.01) and 400 μg (p<0.001) vs placebo. Compared to placebo, 24-h
sputum production was significantly reduced with the 200 μg (p<0.05) and 400 μg
(p<0.01) doses at Week 12 but not sputum production during sleep. Aclidinium
400 μg improved the severity and impact of breathing symptoms on sleep vs
placebo at 12 weeks (p<0.01). Both aclidinium doses reduced total daily rescue
medication use vs placebo (p≤0.001 for both).
Conclusions: Aclidinium 200 μg and 400 μg BID significantly reduced night-
time/early morning symptoms and daily rescue medication use.

P874
Improvement in symptoms and rescue medication use with aclidinium
bromide in patients with chronic obstructive pulmonary disease: Results
from ATTAIN
Alvar Agusti1, Paul W. Jones2, Eric Bateman3, David Singh4, Rosa Lamarca5,
Gonzalo de Miquel5, Cynthia Caracta6, Esther Garcia Gil5. 1Thorax Institute,
Hospital Clínic and CIBER Enfermedades Respiratorias and Fundació
Caubet-Cimera, Barcelona, Spain; 2St George’s, University of London, London,
United Kingdom;3Department of Pulmonology, University of Cape Town, Cape

Town, South Africa; 4Medicines Evaluation Unit, University of South Manchester,
Manchester, United Kingdom; 5R&D Centre, Amirall, Barcelona, Spain;
6Clinical Development, Forest Research Institute, NJ, United States

Introduction: The ATTAIN study investigated the efficacy and safety of two
twice-daily doses of aclidinium bromide, a long-acting muscarinic antagonist, in
patients with moderate to severe chronic obstructive pulmonary disease (COPD).
Methods: In this 24-week, double-blind trial, 828 patients were randomised
(1:1:1) to twice-daily aclidinium (200 μg or 400 μg) or placebo. COPD symptoms
were assessed using the Transitional Dyspnoea Index (TDI), patient-reported daily
electronic diaries and Total Exact score. Reliever medication use was also assessed.
Results: Baseline characteristics were similar between the groups; FEV1% pre-
dicted 56.8±12.8%, focal BDI 6.8±2.1. More patients treated with aclidinium 200
μg or 400 μg had a clinically meaningful improvement in TDI focal score (≥1
unit) vs placebo at Week 24 (53.3% and 56.9% vs 45.5%; p=0.032 and 0.004,
respectively). Aclidinium dose-dependently improved TDI focal score at Week 24,
which was clinically meaningful for aclidinium 400 μg (1.0 unit) and statistically
significant for both doses vs placebo (200 μg, p<0.05; 400 μg, p<0.001). Over
the study period, aclidinium (both doses) was associated with a lower incidence of
night-time (p<0.0001) and early-morning (p<0.01) COPD symptoms, a greater re-
duction in Total Exact score (p≤0.0001) and more days without reliever medication
(p=0.0003) vs placebo.
Conclusions: Aclidinium 200 μg and 400 μg twice-daily provided statistically
significant and clinically meaningful improvements in COPD symptoms in patients
with moderate to severe COPD.
This study was supported by Almirall S.A., Barcelona, Spain, and Forest Labora-
tories, Inc, New York, USA.

P875
The ATTAIN study: Bronchodilatory effect of aclidinium bromide in chronic
obstructive pulmonary disease (COPD)
David Singh1, Eric D. Bateman2, Paul W. Jones3, Alvar Agusti4,
Rosa Lamarca5, Gonzalo de Miquel5, Cynthia Caracta6, Esther Garcia Gil5.
1Medicines Evaluation Unit, University of Manchester, Manchester, United
Kingdom; 2Division of Pulmonology, University of Cape Town, Cape Town, South
Africa; 3St George’s, University of London, London, United Kingdom; 4Thorax
Institute, Hospital Clínic and CIBER Enfermedades Respiratorias and Fundació
Caubet-Cimera, Barcelona, Spain; 5R&D Centre, Almirall, Barcelona, Spain;
6Clinical Development, Forest Research Institute, NJ, United States

Introduction: Aclidinium bromide is a long-acting muscarinic antagonist in clin-
ical development for the treatment of COPD.
Aims: To assess the bronchodilatory effect of aclidinium 200 μg and 400 μg in
patients with COPD.
Methods: In this 24-week, double-blind, Phase III study (NCT01001494), patients
were randomised to aclidinium 200 μg, 400 μg or placebo BID. The primary
endpoint was change from baseline in trough FEV1 at Week 24. Other endpoints
included: trough response over time; change from baseline in peak FEV1; time to
peak FEV1 and normalised AUC0-3h FEV1.
Results: A total of 828 patients were randomised and 737 (89.0%) patients com-
pleted the study. Aclidinium 200 μg and 400 μg significantly improved trough
FEV1 vs placebo; these improvements were maintained throughout the 6-month
treatment period. At Week 24, increases in trough FEV1 from baseline vs placebo
for aclidinium 200 μg and 400 μg were 99 mL and 128 mL, respectively (both
p<0.0001). Aclidinium 200 μg and 400 μg increased peak FEV1 vs placebo (185
mL and 209 mL, respectively; both p<0.0001). Time to peak FEV1 was ≤2 h
post-dose (aclidinium 200 μg, 108 min; aclidinium 400 μg, 100 min). Aclidinium
200 μg and 400 μg significantly improved normalised AUC0-3h FEV1 vs placebo
at Week 24 (183 mL and 210 mL, respectively; both p<0.0001).
Conclusions: Aclidinium 200 μg and 400 μg twice-daily significantly improved
bronchodilation in patients with moderate to severe COPD.
This study was supported by Almirall S.A., Barcelona, Spain, and Forest Labora-
tories, Inc, New York, USA.

P876
ACCORD COPD I: Twice-daily aclidinium bromide improves quality of life
and dyspnea in COPD patients
Arthur Gelb1, James Donohue2, Anthony D’Urzo3, Ludmyla Rekeda4, Esther
Garcia Gil5, Jordan Lateiner6. 1Respiratory Division, Southern California
Clinical Trials, Lakewood, United States; 2Department of Medicine, University of
North Carolina, School of Medicine, Chapel Hill, United States; 3Department of
Family and Community Medicine, University of Toronto, Toronto, Canada;
4Biostatistics, Forest Research Institute, Jersey City, United States; 5R&D Centre,
Almirall SA, Barcelona, Spain; 6Clinical Development, Forest Research Institute,
Jersey City, United States

Introduction: Aclidinium bromide is a long-acting muscarinic antagonist in de-
velopment for treatment of COPD. In this Phase III study, the effects of twice-daily
aclidinium on health outcomes were assessed.
Methods: In this 12-week, double-blind study, moderate to severe COPD patients
were randomised to receive aclidinium 200 μg, 400 μg, or placebo BID. Health
outcomes were assessed monthly via SGRQ and TDI.
Results: Of the 561 patients randomised, 467 (83%) completed the study. At
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baseline, the mean (SD) pre-bronchodilator FEV1 and percent predicted were
1.36 (0.54) L and 47.2 (14.1)%, respectively. Baseline mean (SD) SGRQ total
score and BDI focal score were 46.5 (17.1) and 6.4 (2.1), respectively. Adjusted
mean differences vs placebo in change from baseline in SGRQ total score at
Week 12 were -2.7 (p=0.01) and -2.5 (p=0.02) for aclidinium 200 μg and 400
μg, respectively. At all time points, statistically greater percentages of aclidinium
patients achieved clinically significant improvements in SGRQ vs placebo (≥4
points; p<0.05 for all except Week 12, 400 μg group). Both aclidinium doses
provided significant improvements vs placebo in TDI focal score (p<0.05, range
0.6 to 1.4) throughout the study; with the exception of aclidinium 200 μg at
Week 8 (p=0.06). Significantly greater percentages of patients achieved clinically
meaningful improvements in TDI (≥1 unit) with both aclidinium doses at all time
points vs placebo (p<0.05).
Conclusions: In this 12-week study, aclidinium 200 μg and 400 μg BID signifi-
cantly improved quality of life and reduced dyspnea for patients with moderate to
severe COPD.

P877
Aclidinium bromide in patients with chronic obstructive pulmonary disease:
Improvement in health status in ATTAIN
Paul W. Jones1, Alvar Agusti2, Eric D. Bateman3, David Singh4,
Rosa Lamarca5, Gonzalo de Miquel5, Cynthia Caracta6, Esther Garcia Gil5. 1St
George’s, University of London, London, United Kingdom; 2Thorax Institute,
Hospital Clinic and CIBER Enfermedades Respiratorias and Fundació
Caubet-Cimera, Barcelona, Spain; 3Department of Pulmonology, University of
Cape Town, Cape Town, South Africa; 4Medicines Evaluations Unit, University
of Manchester, Manchester, United Kingdom; 5R&D Centre, Almirall, Barcelona,
Spain; 6Clinical Development, Forest Research Institute, NJ, United States

Introduction: The ATTAIN study investigated the efficacy and safety of two
twice-daily doses of aclidinium bromide, a long-acting muscarinic antagonist, in
patients with moderate to severe chronic obstructive pulmonary disease (COPD).
Methods: In this 24-week, double-blind trial, patients were randomised (1:1:1)
to receive aclidinium (200 μg or 400 μg) or placebo, twice-daily. Health status
was assessed using the St George’s Respiratory Questionnaire (SGRQ) and the
EuroQol Questionnaire (EQ-5D; both the weighted health status index and the
visual analogue scale [VAS]).
Results: There were 819 patients in the intent-to-treat population; forced expira-
tory volume in 1 second [FEV1%] predicted 56.8±12.8%, baseline SGRQ total
score 46.3±16.8 units. At Week 24, more patients had a clinically significant
improvement in SGRQ total score (decrease of ≥4 units) with aclidinium 200 μg
and 400 μg than placebo (54.9% and 54.3% vs 39.5%; p=0.0004 and 0.0014,
respectively). At Week 24, the improvement with aclidinium 400 μg was 4.3
units, p<0.0001. SGRQ domain scores (Symptoms, Activity, Impacts) were also
significantly improved with both doses vs placebo at Week 24 (p<0.05 all do-
mains). Aclidinium 200 μg and 400 μg also improved the EQ-5D weighted index
and VAS compared with placebo at Week 24; the 400 μg dose reached statistical
significance for the weighted index (p=0.041) and VAS (p=0.005) vs placebo.
Conclusions: Aclidinium 200 μg and 400 μg twice-daily provided statistically
and clinically significant improvements in health status.
This study was supported by Almirall S.A., Barcelona, Spain, and Forest Labora-
tories, Inc, New York, USA.

P878
Dose-related efficacy of GSK573719, a new long-acting muscarinic receptor
antagonist (LAMA) offering sustained 24-hour bronchodilation, in COPD
Marc Decramer1, Francois Maltais2, Gregory Feldman3, Jean Brooks4,
Lisa Willits5, Stephanie Harris6, Glenn Crater7. 1Respiratory Division,
University Hospital, University of Leuven, Leuven, Belgium; 2Institut
Universitaire de Cardiologie et de Pneumologie, Faculté de Médecine, Université
Laval, Laval, Canada; 3Research, S. Carolina Pharmaceutical, Spartanburg,
United States; 4Respiratory Medicines Development Centre, GlaxoSmithKline,
Uxbridge, United Kingdom; 5Respiratory Medicines Development Centre S&P,
GlaxoSmithKline, Uxbridge, United Kingdom; 6Medicines Development Centre,
GlaxoSmithKline, Rearch Triangle Park, United States; 7Respiratory and
Immuno-Inflammation Medicine Development Center, GlaxoSmithKline, Rearch
Triangle Park, United States

Introduction: GSK573719 is an inhaled LAMA with sustained 24-hour activity
under development as a once-daily therapy for COPD.
Objective: To evaluate the dose response of GSK573719 in patients with COPD.
Methods: This was a multicentre, randomised, double-blind, placebo-controlled,
parallel-group study evaluating GSK573719 administered once daily via a novel
single-step activation dry powder inhaler in patients with COPD (FEV1 of ≥35
and ≤70% predicted). The primary endpoint was morning pre-dose (trough) FEV1
after 28 days of treatment.
Results: All doses of GSK573719 significantly increased trough FEV1 compared
with placebo, with improvement ranging from 150 to 168mL (p<0.001). All doses
significantly increased 0–6 hour weighted mean FEV1 compared with placebo with
differences ranging from 113 to 211mL (p<0.001). Additionally, all doses demon-
strated significant improvements over placebo in serial FEV1 at each measured
time point over 24 hours (p≤0.038). Reductions in albuterol use and improvements
in FVC were also noted for all doses. All doses were well tolerated.

Conclusion: Once-daily dosing with GSK573719 provides clinically significant
and sustained improvement in lung function and is well tolerated over 24 hours in
patients with COPD.
Funded by GSK (AC4113589; NCT01030965)

P879
Fixed combination of glycopyrrolate and formoterol MDI (GFF-MDI)
demonstrates superior inspiratory capacity (IC) compared to tiotropium DPI
(Tio) following 7 days dosing, in a randomized, double-blind,
placebo-controlled phase 2b study in patients with COPD
Colin Reisner1, Earl St. Rose1, Shannon Strom2, Tracy Fischer2,
Michael Golden2, Mervyn Thomas3, Chadwick Orevillo1. 1Clinical
Development, Pearl Therapeutics, Inc., Morristown, NJ, United States;
2Regulatory Affairs and Quality, Pearl Therapeutics, Inc., Raleigh, NC, United
States; 3Biostatistics, Emphron Informatics Pty Ltd., Toowong, Queensland,
Australia

Rationale: In COPD, IC is inversely correlated to dyspnea with exercise. Tio is an
inhaled anticholinergic that improves IC. GFF-MDI is an inhaled bronchodilator
comprised of glycopyrrolate and formoterol fumarate. Pearl evaluated improve-
ments in IC of GFF-MDI compared to Tio and placebo (PL) following chronic
dosing in a large Phase IIb study.
Methods: Randomized, double-blind, customized, unbalanced, incomplete block,
crossover study was conducted in patients with moderate to very severe COPD.
One objective was to assess changes in IC on Day7 between 2 doses of GFF-MDI,
Tio and PL. MDIs were administered BID for 1 week; Tio was administered QD
for 1 week.
Results: 118 patients randomized. GFF-MDI (72/9.6 and 36/9.6 μg) and Tio
were superior to Pl on morning pre-dose trough assessments (255mL, 271mL and
166mL, respectively; P≤0.0004 all comparisons) and for Peak IC assessments
(265mL, 293mL and 170 mL, respectively; P≤ 0.0016 all comparisons). Both
GFF-MDI 72/9.6 μg and GFF-MDI 36/9.6 μg were superior to Tio for pre-dose
trough IC (90mL and 105mL, respectively; P<0.05 both doses) and Peak IC on
Day 7 (95mL and 124mL, respectively; P<0.05 both doses).
Conclusion: Both doses of GFF-MDI were superior to PL and Tio for morning
pre-dose and Peak IC assessments. These findings support the further development
of GFF-MDI in patients with COPD.

97. Asthma: control and treatment

P880
The WHO classification of severe asthma in intensive care patients
T.K. Lim1, L. Prabakaran2, J. Abisheganaden2, G. Chua3, B.H. Heng4, Y. Sun4.
1Dept. Medicine, National University Hospital, Singapore; 2Dept. Medicine, Tan
Tock Seng Hospital, Singapore; 3Dept. Medicine, Alexander Hospital, Singapore;
4National Healthcare Group, Singapore

In 2010 a WHO consultative group proposed a definition of severe asthma (JACI
2010; 126:926-3). We have applied this classification to a series of adult patients
managed in the intensive care units of 3 large urban hospitals.
Over a 5yr. period (2006-2010), we registered 386 intensive care admissions for
asthma in 332 patients. Their mean age was 53 (18)yrs, 57% were women, 48%
Chinese, 27% Malays and 14% Indian. Mechanical ventilation was needed in 82%
and there were 26 deaths. According to the WHO classification method, the severe
asthma, in the first 127 patients, was: untreated in 81 (64%), difficult-to-treat in 41
(32%) and treatment-resistant in 5 (4%). These 3 groups of patients corresponded
to distinct and recognizable clinical phenotypes with implications for asthma in-
tervention plans. The untreated patients were from primary care and not attending
regular reviews nor receiving long-term control medications. The difficult-to-treat
patients were characterized by co-morbidities, non-adherence and under-treatment.
We need more effective interventions to reduce the burden of severe asthma at
the primary care level. Sub-optimal treatment appeared to be the main barrier to
asthma control. Genuine treatment-resistant asthma was an uncommon problem.

P881
Correlation between asthma severity and indices of daily monitoring of
peripheral arterial pressure
Liudmyla Iashyna, Yuriy Feschenko, Marina Polianska, Svitlana Ishchuk,
Irina Chumak, Elena Potochniak, Inna Jawad, Liudmyla Savelieva,
Svitlana Moskalenko. Diagnostic, Treatment and Clinical Pharmacology of Lung
Diseases, National Institute of Phthisiology and Pulmonology named after F.G.
Yanovskiy AMS of Ukraine, Kiev, Ukraine

Aim of the investigation: to assess correlation between asthma severity and indices
of daily monitoring of peripheral arterial pressure (PAP).
Materials and methods: 60 severe BA patients (FEV1 (56,4±2,0)% pred.), male
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27, female 33, on the age 24-83 years were studied with the use of ACT, daily
monitoring of PAP.
Results: Mean ACT was (16,3±0,9) points, 24 hours’ max systolic AP (164,3±3,1)
max systolic AP per diem (161,6±3,0), max systolic AP overnight (148,8±3,5),
24 hours’ max sphygmic AP (79,0±2,1), max sphygmic AT per diem (78,5±2,1),
max overnight sphygmic AP (70,9±2,2), max average overnight AP (105,7±2,3)
mm Hg. Correlative analysis revealed presence of significant (p < 0,05) moderate
link between ACT and indices of PAP (r: -0,501 for 24 hours’ max sphygmic AP,
-0,469 for max sphygmic AT per diem, -0,447 for max systolic AP overnight,
-0,407 for max average overnight AP).
Conclusion: In severe asthma patients as more were PAP, the worse was asthma
control.

P882
Comparison of efficacy of grippe vaccination in asthma and COPD patients
Goran Andonovski1, Zoran Stojanovski2. 1Family Medicine, Intergin, Vinicka 60,
Macedonia, The Former Yugoslav Republic of; 2Primary Care, MOH, Skopje,
Macedonia, The Former Yugoslav Republic of

Objective: To compare the efficacy of the seasonal grippe vaccination in asthma
and COPD patients.
Material and methods: We evaluate the number of exacerbations and number
of hospitalisations in 48 subjects with stage 2 and 3 (moderate/severe) COPD
and 45 subjects with mild persistent and moderate persistent Asthma in 6 months
period All of them received grippe vaccination before winter. An equal number of
COPD and asthma subjects were evaluated like controls. They were not immunized
against seasonal influenza. The both groups were matched by sex and age, and
receive steroid inhalers (asthmatics), and salbutamol (COPDs) regularly.
Results: In the first group (immunized subjects) we found 12 (25%) exacerbations
and 2 (4,2%) hospitalizations (asthma subjects) and 19 (44,2%) exacerbations and
3 (7,0%) hospitalisations (COPD subjects). Very similar number of exacerbations
or hospitalizations we found in non immunized group. But in comparison with
previous year (first group) when asthma (48) and COPD (45) subjects didn’t re-
ceived grippe vaccination the number of hospitalisations were significantly higher
(P < 0.05) or 11 (30%) in asthma patients and 23,2% in COPD subjects.
Conclusion: Our results suggest that grippe vaccination may play role in number
of hospitalisations in both. (Asthma and COPD subjects)

P883
Association of vitamin D receptor (Fok-I) polymorphism with asthma in
Tunisian children
Haifa Maalmi1, Hanadi Abid2, Jamel Ammar2, Anissa Berraies2,
Kamel Hamzaoui1, Agnes Hamzaoui2. 1UR 99/08-40, Medicine School, El
Manar University, Tunis, Tunisia; 2Paediatric Respiratory Diseases, A Mami
Hospital, Ariana, Tunisia

Vitamin D receptor (VDR) polymorphisms have been implicated in several im-
mune and inflammatory disorders characterized by an imbalance in Th1/Th2 cell
activity. Because asthma is characterized by a shift of Th cell responses toward
type2, VDR presents itself to be a candidate gene for asthma susceptibility.
In the present study, we investigated the associations of the VDR-Fok-I (F/f)
polymorphism with risk of childhood asthma, severity, passive smoke and atopy
in Tunisia using case-control study.
Our population consisted in 212 asthmatic children and 152 healthy paediatric
controls. Genotyping of VDR-Fok-I (F/f) polymorphism was performed using
PCR -Restriction Length Polymorphism (RFLP) analysis.
The case-control study revealed a protective effect of VDR-Fok-I “f” allele in
childhood asthma: The VDR-Fok-I (f/f) genotype were less frequent in children
with asthma than in healthy individuals (P=0.01; χ2=8.12). And therefore the VDR-
Fok-I (f) allele was less frequent in the case than in the control subjects (p=0.006;
OR=0.64; 95% CI= 0.46-0.89; χ2=7.42). No association was demonstrated with
VDR-Fok-I (F/f) polymorphism with severity, atopy or passive smoke.
These data suggest a strong association of VDR-Fok-I polymorphism with asthma
in Tunisia. Therefore, the VDR and vitamin D may be involved in the pathogenesis
of childhood asthma disease in our population.

P884
The influence of heated heliox-driven nebulizer therapy on pulmonary
hypertension and arterial oxygenation of patients with bronchial asthma
Helen Loshkareva, Sergey Grigoriev, Oleg Aleksandrov. Department of Internal
Diseases, Russian State Medical University, Moscow, Russian Federation

The aim of this study was to evaluate the influence of heated heliox-driven nebulizer
therapy on pulmonary hypertension and arterial oxygenation in patients with BA.
40 patients with severe and 40 patients with moderate exacerbation of nonatopic
BA were recruited for the study. They received Berodual and Pulmicort delivered
by a nebulizer powered by either heated heliox (He/O2 = 80/20; T = 45°C; 20
patients with severe exacerbation (Gr.1), 20 patients with moderate exacerbation
(Gr.2)) or air (20 patients with severe exacerbation (Gr.3), 20 patients with mod-
erate exacerbation (Gr.4)) in 10 procedures. We studied systolic pulmonary artery
pressure (sPAP) and arterial oxygenation (PaO2). After 10-days treatment patients
in Gr.1 had more increasing of PaO2 (58,5±8,2 mmHg vs 70,9±10,0 mmHg,

p<0,05, increased by 21%), and more reduction of sPAP (41,0±8,5 mm Hg vs
37,5±5,9 mm Hg, p<0,05, decreased by 9%), compared to Gr.3: PaO2 (57,9±11,1
mmHg vs 63,0±7,0 mmHg, p>0,05, increased by 9%), sPAP (40,6±7,3 mm Hg
vs 38,3±6,4 mm Hg, p>0,05, decreased by 6%). After 10-days treatment patients
in Gr.2 had a significant improvement of PaO2 (64,8±6,4 mmHg vs 73,7±4,2
mmHg, p<0,05, increased by 14%), and a meaningful reduction of sPAP (31,±4,2
mm Hg vs 27,7±3,4 mm Hg, p<0,05, decreased by 13%), compared to Gr.4:
PaO2 (65,0±8,2 mmHg vs 72,0±7,0 mmHg, p>0,05, increased by 11%), sPAP
(34,0±9,5 mm Hg vs 31,4±8,4 mm Hg, p>0,05, decreased by 7%). Thus, com-
plex therapy with heated HDN in patients with severe and moderate BA increases
the efficiency of treatment and leads to meaningful reduction of hypoxemia and
pulmonary hypertension.

P885
Scheduled asthma management in general practice – Generally increases
asthma control in those who attend
Vibeke Backer1, Dorthe Knudsen2, Henrik Ommen3. 1Department of
Respiratory Medicine L, Bispebjerg University Hospital, Copenhagen, Denmark;
2General Praxis, Soenderaaparken Primary Care Unit, Vejle, Denmark; 3General
Praxis, Primary Care Unit, Loegum Kloster, Denmark

Background: Successful asthma management involves guideline-based treatment
and regular follow-up. We aimed to study the level of disease control and change
over time in asthmatic individuals managed by their general practitioner (GP) and
a dedicated asthma nurse when using a systematic asthma consultation guide based
on Global Initiative of Asthma guidelines (GINA guidelines).
Methods: Patients aged 18 years or older with doctor-diagnosed asthma were
included. All visits included evaluation of respiratory symptoms, exacerbations,
treatment, compliance, lung function, and follow-up appointments. In total, 130
primary care clinics across Denmark participated.
Results: At the initial visit (baseline), 722 patients (37.3%) were classified as
well-controlled, 759 (39.2%) as partly controlled and 456 (23.5%) as uncontrolled.
At the time of data analysis (Jan 2011), 641 patients had been offered a both a
baseline and a follow-up visit. A higher level of asthma control was found at the
follow-up visit compared to the baseline visit (uncontrolled asthma 29.7% and
16.5%, respectively, p<0.001). At the time of the follow-up visit, 50% of those
partly controlled and 52% of those with uncontrolled asthma had changed from
SABA only to ICS (p<0.001).The level of lung function also improved from the
baseline to the follow-up visit.
Conclusion: Although most asthmatic individuals received asthma treatment, a
substantial number still were partly or poorly controlled. The overall asthma con-
trol improved significantly when a systematic asthma management approach was
introduced by educated health care staff.

P886
Is mild asthma outside the guidelines?
Olga Vakhno1, Vitaly Kupaev2, Julia Bogdanova1. 1Pulmonology Department,
Samara Regional Hospital, Samara, Russian Federation; 2The Chair of General
Practice, Samara State Medical University, Samara, Russian Federation

The majority of mild asthma cases, its low level of adherence and asthma control
had induced investigators examine this cohort.
The aim was to study specificity of adherence and asthma control level of patients
with mild persistent asthma determined by treatment regimen.
131 patients with mild persistent asthma were examined (age 43.2±15.6 yrs).
Two groups were formed:1-st group – had regular inhaled corticosteroids (ICSs)
treatment for 3 months (n=57), 2nd – had actual intermittent ICSs therapy (n=74).
E-questionnaire collects information concerning educational level, social status,
knowledge about asthma, FEV1, inflammation parameters (such as Ig E), asthma
control, compliance level, etc. 62 patients took part in educational asthma program.
We observed uncontrolled asthma in 61.8% of cases. Marker of allergic inflamma-
tion - Ig E - had been ranging between 58.8 to 329.4 ME/ml. There were significant
correlations between ACT™ score and patients’ knowledge about asthma (r=0.52,
p<0.05). There was no significant difference in asthma control and FEV1 data
between two groups. Patients with regular therapy had significantly higher ICSs
current dose, compliance index level, more often made planned visits to their
physician (p<0.05)

Table 1. Distinctions between mild persistent asthma groups

Parameter 1st group (n=57) 2nd group (n=74) p
Mean Mean

Asthma control by ACT test 19.7 18.7 0.518
FEV 1 data 87.6% 87.1% 0.814
ICSs current dose 328.75 150.8 0.000
Compliance Index 66.7% 51.6% 0.000
Take part in the educational program 44 18 0.000

We revealed that mild persistent asthma needs regular control visits to physician,
taking part in educational asthma program (electronic one more often), plan of
self-management in order to improve adherence and asthma control.
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P887
Determining of predicting factors affecting disposition of patients with acute
asthma referred to emergency ward
Ali Taghizadieh. Tuberculosis and Lung Diseases Research Center, Tabriz
University of Medical Sciences, Tabriz, Islamic Republic of Iran

Introduction: Acute asthma is associated with morbidity and mortality in patient
referred to emergency department (ED). Our study was focused on simple objective
measures in ED to predicting factors affecting disposition of patients with acute
asthma referred to emergency ward.
Methods and materials: Data were collected prospectively at one center over
12-month period on 103 adult patients. Asthma step severity categorization and
management was determined by GINA guidelines. Presenting ED vital signs,
OSAT values, pulmonary function testing (spirometry, flow-volume loop, PImax,
PEmax) and disposition were recorded for each study subject.
Results: In this study 103 patients were studied. In our patients 56 cases (%54.4)
admitted and 47 (45.6) cases were discharged. There is no significant difference
between admission rates and these variables: Age, Weight, Height, BMI (Body
Mass Index), History of previous hospitalization, Living place (urban/rural), pe-
ripheral edema and some spirometric parameters; but significant difference were
seen between admission rates and these variables: Functional stage of dyspnea,
Pulsus Paradoxus, Intercostal retraction, Respiratory Rate (RR), Heart Rate, Ar-
terial saturation of oxygen, Arteial pH. Variables that predict admission rates in
our patients are as follows: Sex, RR and SaO2in first visit, PEmax in second
measurement.
Discussion: Finding those variables that predict admission in asthmatic patients
is very important and cost effective. We recommend further studies in this field,
especially in measurement of new pulmonary function variables such as PImax
and PEmax.
Key words: Asthma, emergency, PEmax

P888
Comparative efficacy of the therapy strategies for the asthma control
maintenance in real clinical practice
Evgeny Kulikov, Ludmila Ogorodova, Ivan Deev. Faculty Pediatrics, Siberian
State Medical University, Tomsk, Russian Federation

Introduction: Today there is no clear answer to the question which therapy
regimen will be optimal for disease control maintenance in real clinical practice.
Aim: To compare the efficiency of strategies of control achievement from position
of maintenance control in patients with persistent asthma in real clinical practice
by ACT-test.
Methods: Multicenter prospective 24-week observation study was conducted in 19
centers in Russia. Investigator was only to record the changes of therapy prescribed
by the attending physician. Patients were aposterior stratified into three groups:
A – step-up regime of combined therapy (salmeterol/fluticasone propionate), B –
stable regime, C – step-down regime.
Result: According to the inclusion criteria the patients in all groups had the uncon-
trolled disease course (ACT score <20). Of the 288 patients (50%) who achieved
control in the first 3 months of observation, 263 (91.3%) persons maintained or
increased the disease control level and only 23 (8.0%) of the patients “lost” the
disease control. The ACT score decreasing to the uncontrolled level (<20 points)
in group A and B was registered in 7.7% and 2.8% of cases, respectevely. The
significantly biggest proportion of patients with the loss of asthma control was
registered in group C - 24,3% (p<0,05). Declining therapy is associated with a
decrease in the proportion of controlled patients and fold increase in the probability
of loss of control.
Conclusion: Combined therapy at step-up and stable regimes are optimal in real
clinical practice from position of maintenance control in patients with persistent
asthma.

P889
Efficiency of different strategies of asthma control achievement in real
clinical practice
Evgeny Kulikov, Ludmila Ogorodova, Ivan Deev. Faculty Pediatrics, Siberian
State Medical University, Tomsk, Russian Federation

Introduction: Epidemiological studies registered the asthma control prevalence
in the population at 5% on average but controlled studies showed that control
achievement is possible in more than 70% of patients. There is no clear what part
of asthma patients can have controlled asthma and which therapy regimen will be
optimal in real clinical practice.
Aim: To compare the efficiency of strategies of control achievement in patients
with persistent asthma in real clinical practice.
Methods: Multicenter prospective 24-week observation study was conducted in
19 centers in Russia. The following data were collected: ACT score, FEV1, ther-
apy changes, number of emergency visits. The investigator was only to record
the changes of therapy prescribed by the physician of patient. Patients were
aposterior stratified into three groups: A – step-up regime of combined therapy
(salmeterol/fluticasone propionate), B – stable regime, C – step-down regime.
Result: At the end of the observation disease control criteria in group A was
achieved in 73,3% of cases, 69,4% in group B, and 58,5% in group C. The positive
FEV1 dynamics was registered in the group A and group B – 6.4±1.5% and

5.0±1.5%, respectively. There was the negative dynamics of the FEV1 in group
C (-8.2±2.8). Using of A and B strategies increased the probability of the full
control achievement 3 times in comparison with the Group C (OR 3.27; 95%CI
1.48-7.35 and OR 3.36; 95%CI 1.53-7.54, respectively). Highest emergency visits
frequency was registered in the group C (18,2%; Group A - 2.6% and B - 5.8%
(p<0.001 vs A; p=0.01 vs B).
Conclusion: In the real clinical practice the use of combination therapy at step-up
dose or in stable dose are optimal.

P890
Effect of whole body periodic acceleration on airway endothelial function in
smokers, non-smokers and asthmatics
Jose Cancado, Eliana Mendes, Johana Arana, Patricia Rebolledo,
Cameron Dezfulian, Adam Wanner. Pulmonary, Critical Care and Sleep
Medicine, University of Miami Miller School of Medicine, Miami, FL, United
States

Rationale: Cigarette smoking and asthma are associated with attenuated
endothelium-dependent vasodilation in the airway. Endothelial shear stress acti-
vates endothelial nitric oxide synthase (eNOS), leading to endothelium-dependent
vasodilation. It has been shown that whole body periodic acceleration (WBPA),
activates eNOS. However, the effect of WBPA on endothelial function in the
airway has not been investigated.
Objective: To assess the effect of a single WBPA session on beta-2 agonist
induced, endothelium-dependent vasodilation (�Qaw) in 15 current smokers, 15
never-smokers with asthma, and 15 healthy never-smokers, with the expectation
that the treatment would transiently improve endothelial function.
Methods: �Qaw was defined as the Qaw response to inhaled albuterol (180μg).
Nitrite and S-nitrosothiol blood levels (NO) were assayed using a tri-iodide based
reductive chemiluminescence method. All measurements were made before and
immediately after a 45 minutes WBPA treatment using Exer-Rest®.
Results: WBPA increased mean baseline Qaw by 15.14±3.53 μl/min/ml in non-
smokers (p<0.001) but had no effect on Qaw in smokers and asthmatics. �Qaw
remained unchanged in all three groups. NO levels tended to increase in asth-
matics (13%) and non-smokers (31%), but the changes did not reach statistical
significance.
Conclusions: A single session of WBPA increases airway blood flow in healthy
non-smokers, but not in smokers and asthmatics. The treatment has no effect on the
blunted endothelium-dependent vasodilation in smokers and asthmatics nor does
it augment normal endothelium-dependent vasodilation in healthy non-smokers
despite a tendency toward eNOS activation

P891
Successful implementation of an asthma care bundle in a UK hospital
Alison Gill, Rehan Naseer, Alan Hart-Thomas, Annika Graham. Respiratory
Medicine, Huddersfield Royal Infirmary, Huddersfield, United Kingdom

Introduction: A care bundle is a checklist of guidelines for clinicians. These have
been successfully implemented in areas such as central line sepsis & ventilator-
acquired pneumonia. We proposed that a care bundle would improve acute asthma
care & outcomes by providing key clinical prompts. The 2009 British Thoracic
Society (BTS) asthma audit highlighted areas for improvement, including PEFR
and SpO2 documentation, inhaler technique review & use of written action plans.
Aims and objectives: To assess the impact of an asthma care bundle on concor-
dance with UK asthma standards.
Method: A checklist sticker was created, piloted & implemented on acute medical
wards, and the impact assessed using the 2010 BTS asthma audit.
Results: Pre- and post-care bundle results are shown in Table 1 (care bundle
elements shown in bold)

Table 1. Summary of pre-bundle (2009) and post-bundle (2010) BTS audit outcomes

2009 (n=32) 2010 (n=28)

Management on admission
PEFR documented 71.9% 96.4%
SpO2 documented 87.5% 100%
ABG documented if SpO2 <92% on air 75.0% 92.3%
Hypercapnia on ABG 18.8% 7.7%
Systemic steroids within 4 hours of admission 69% 75%

Inpatient management
Inhaler technique review 18.8% 85.7%
Discharged on oral corticosteroids 84.3% 100%
Preventer treatment increased on discharge 10.3% 38.1%
Discharge PEFR documented 68.8% 92.9%
Written action plan 6.3% 85.7%

Follow-up
Hospital follow-up 71.9% 71.4%
Hospital follow-up within 4 weeks 87.0% 65.0%
Advice to see GP within 1 week 9.4% 14.3%

Conclusion: Use of the care bundle improved acute asthma care, particularly
pre-discharge education & planning. Further work is needed to assess longer-term
impact e.g. readmission rates, and the bundle is being revised in light of the latest
audit data.
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P892
Montelukast plus inhaled budesonide versus double dose inhaled budesonide
in nonasthmatic eosinophilic bronchitis
Chuang Cai, Shu-Qing Zhong, Yan Tang, Nan-Shan Zhong. Guangzhou Institute
of Respiratory Disease, The First Affiliated Hospital of Guangzhou Medical
University, Guangzhou, China

Background: Montelukast added to inhaled corticosteroids (ICS) has been demon-
strated to relieve asthma symptoms and control airway inflammation equal to double
dose ICS. However, the clinical efficacy of montelukast as add-on therapy to ICS
has not been reported in nonasthmatic eosinophilic bronchitis (NAEB).
Objectives: Whether add-on therapy with montelukast to inhaled budesonide
would equal double dose inhaled budesonide in alleviating cough and airway
eosinophilia in adult patients with steroid-naïve NAEB was studied, the primary
endpoints were changes of cough visual analogue score (CVAS) and eosinophil
ratio in induced sputum (EOS) during treatment.
Methods: 26 nonsmoking subjects were randomized to receive either montelukast
10mg qd plus budesonide turbuhalor 200 μg bid (MONT-BUD) or budesonide
turbuhalor 400 μg bid (BUD) for 4 weeks. CVAS, EOS at baseline, 1 week, 2 week
and 4 week after treatment were measured. Adverse reactions were monitored.
Results: The two groups were comparable in age, median duration of cough and
baseline CVAS. Median baseline EOS of MONT-BUD and BUD was 11.8% and
22.7%. Improvement of CVAS was more profound in MONT-BUD. In both groups
EOS was normalized in both groups at end of therapy with similar EOS reduction
at all time points. Both regimens were well tolerated.
Conclusions: This study demonstrated that the addition of montelukast to inhaled
budesonide was an effective and well tolerated alternative to inhaled budesonide
with resolution of airway eosinophilia and more remarkable reduction of cough in
NAEB.

P893
Clinical course and outcome of patients with status asthmaticus in a tertiary
care centre in Pakistan over the last ten years
Ali Zubairi, Shahid Javed Husain, Zeeshan Waheed. Medicine, Aga Khan
University, Karachi, Sindh, Pakistan

Objectives: To describe the clinical course and predictors of poor outcome in
patients with status asthmaticus at a tertiary care centre in Pakistan.
Methods: Data was collected in patients aged 16 and above with status asthmati-
cus on demographics, co-morbids, home medications, APACHE II score, use of
mechanical ventilation, length of hospital stay, complications, and mortality.
Results: A total of 46 patients were studied, 40 (87%) were females. The mean
age was 54±21 years. Ventilatory support was required in 34 (73.9%) patients, 17
(50%) required non invasive (BiPAP) ventilatory support, and 17 (50%) required
invasive mechanical ventilation.
Hospital course was complicated by cardiac arrhythmias in 7 (15%) patients, sepsis
in 5 (11%) and pneumothorax in 1 (2%) patient.
Three (6.5%) died, 2 due to sepsis and 1 due to respiratory failure. All three
non-survivors were females and required invasive mechanical ventilation. Mean
APACHE II score was 9.30±4.39 vs 13.66±2.08, mean PaCO2 was 53.83±23.07
mmHg vs 80.0±15.13 mmHg and arterial pH was 7.33±0.11 vs 7.21±0.09 among
survivors and non survivors respectively.
Conclusion: Our study showed that requirement of ventilatory support was asso-
ciated with prolonged hospital stay. High APACHE II scores, elevated PaCO2, and
decreased arterial pH on admission were associated with increased mortality.

P894
Fluticasone/formoterol combined in a single aerosol inhaler vs
budesonide/formoterol for the treatment of asthma: A non-inferiority trial
Anna Bodzenta-Lukaszyk1, Roland Buhl2, Beatrix Bálint3, Mark Lomax4,
Kay Spooner5. 1Department of Allergology and Internal Medicine, Medical
University of Bialystok, Bialystok, Poland; 2Pulmonary Department, Mainz
University Hospital, Mainz, Germany; 3Department of Pulmonary Diseases,
Csongrád County Municipal Hospital, Deszk, Hungary; 4European Medical
Science, Mundipharma Research Ltd., Cambridge, United Kingdom; 5European
Medical Operations, Mundipharma Research Ltd., Cambridge, United Kingdom

Background: Fluticasone (FLUT) and formoterol (FORM) are widely prescribed
for asthmatics. A combination of FLUT/FORM in a single aerosol inhaler (fluti-
form®) has now been developed. This trial aimed to determine if FLUT/FORM is
non-inferior to budesonide/formoterol (BUD/FORM; single inhaler) with regards
to efficacy, and to assess safety, in adolescents and adults with moderate-to-severe
persistent reversible asthma.
Methods: Eligible patients had an FEV1 of ≥50% to ≥80% for predicted normal
values and a ≥15% reversibility in FEV1 following salbutamol (up to 400μg). 279
patients were randomised to FLUT/FORM 250/10μg b.i.d. (n=140) or BUD/FORM
400/12μg b.i.d. (n=139) in this 12 week, double-blind, 2-arm, parallel-group trial.
The primary efficacy measure was change in morning pre-dose FEV1 from baseline
to Week 12.
Results: 261 patients completed (FLUT/FORM; n=133; BUD/FORM; n=128).
Both treatment groups showed improvements in morning pre-dose FEV1 from
baseline to Week 12. FLUT/FORM was shown to be non-inferior to BUD/FORM
because the lower limit of the 95% CI of the treatment difference (FLUT/FORM –

BUD/FORM) was greater than the pre-defined threshold value of -0.2L (95% CI:
-0.130, 0.043L). One patient on FLUT/FORM discontinued due to AEs (asthma
exacerbation: not related) vs 3 patients on BUD/FORM (asthma exacerbation,
acute sinusitis: not related; asthma exacerbation: possibly related).
Conclusions: Fluticasone/formoterol combination improved morning pre-dose
FEV1 over 12 weeks of treatment; demonstrated comparable efficacy to
BUD/FORM with regards to this key lung function measure of asthma control and
had a similar safety profile.

P895
Functional effects of long term ICS treatment in controlled asthma
Angelo Petroianni, Vittoria Conti, Eirini Lemontzi, Irina Mininni,
Francesca Oriolo, Viviana D’Alù, Luciana Locorriere, Claudio Terzano.
Department of Cardiovascular and Respiratory Sciences, Sapienza University of
Rome, Rome, Italy

Background: Goal of asthma management is the “control” of the dis-
ease,monitoring symptoms and FEV1orPEF. However, in controlled asthma the
persistence of a long term asymptomatic airway inflammation may lead to an
accelerated functional decline.
Aim: To estimate the protective effect of a long term treatment with low dosage
of ICS on functional parameters in controlled asthma
Methods: 98 asthmatic pts with ACT (Asthma Control Test) >20, nonsmokers
were enrolled in a 3 yrs controlled randomized trial. Patients were divided in
2 groups: group A (49) (ICS) receiving a continuous treatment with inhaled
beclomethasone MDI100mcg twice/die +inhaled salbutamol as needed; group B
(49) (control) treated with inhaled salbutamol as needed. Step up therapy was
performed as recommended by guidelines. Every 3 months, measures of FEV1,
FVC, MEF, RV, TLC, FRC, ACT, PD20 (methacoline) were performed. Primary
endpoint were: variation of functional parameters, PD20, and ACTscore
Results: � was the difference between time 0 and at 3yrs. Significant difference
was reported for RV/TLC: A 30.9±3.2 (�+0.5), B 33.7±3.3 (�+2.5); PD20 (mcg):
A 1232.5±301 (�+699), B 656.74±280 (�+55); FEV1/FVC at the attainment of
PD20: A 64.2%±2.9 (�+0.4), B 67.6%±3.0 (�+4.9). No significant differences
reported for FEV1 (A 3.94, B 3.86), FVC (A 5.27, B 5.15), FEV1/FVC (A 74.7%,
B 74,9%), MEF25% (A 1.30, B 1.09), ACTscore (A 20.1, B 19.7), side effects (A
8, B 9).
Conclusion: A long term treatment with low dosage of ICS and the reduction
of airway responsiveness are bound to a better preservation of the respiratory
function in controlled asthma. It is probably due to a better control of a slight
air trapping and asymptomatic involvement of small airways, as suggested by the
greater decrease of FVC at PD20 in non treated group.

P896
Anti-immunoglobulin E antibodies may improve remodeling in a mouse
model of asthma
Mari Mizuguchi1, Takenori Okada2, Risako Seki1, Kyoko Ohmori3,
Kazunori Fukuda3, Keiichi Akasaka1, Kenya Kohyama1, Naoto Fueki1,
Hironori Sagara1. 1Dept of Respiratory Medicine, Dokkyo Medical University
Koshigaya Hospital, Koshigaya, Saitama, Japan; 2Internal Medicine, Jobu
Hospital for Respiratory Disease, Maebashi, Gunma, Japan; 3Koshigaya Hospital
Joint Research Center, Dokkyo Medical University, Koshigaya, Saitama, Japan

Recent studies have confirmed that omalizumab, an anti-immunoglobulin E (IgE)
antibody, has a high response rate in patients with severe asthma who satisfy con-
ditions such as the use of high-dose inhaled steroids and poor respiratory function.
However, the effect of omalizumab on airway remodeling, a characteristic feature
of chronic severe asthma, remains to be confirmed. In this study, we compared
the effect of omalizumab with that of steroids in a mouse model of remodeling.
BALB/c mice were continuously sensitized to ovalbumin to produce a model of
remodeling. After the remodeling model had been prepared, four groups were
studied: an IgE neutralizing antibody group (A), a steroid group (B), an IgE
neutralizing antibody plus steroid group (C), and an untreated control group (D).
Basement membrane thickening, used as a marker of remodeling, was found to
be significantly inhibited in the group A, as compared with the other groups. The
group B showed a trend toward inhibition of basement membrane thickening, but
the effect was weaker than that in the group A. In the group C, basement membrane
thickening was significantly suppressed in a synergistic fashion.
Airway remodeling, a characteristic of chronic severe asthma, was significantly
inhibited by treatment with IgE neutralizing antibodies. Concurrent treatment with
steroids was markedly effective. On the basis of these results, omalizumab is
expected to be therapeutically effective for severe refractory asthma. The finding
that treatment with steroids alone was less effective than combined treatment
suggested that IgE neutralizing antibodies might also have a steroid-sparing effect.
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98. Monitoring exacerbations of airway diseases

P897
Impact of checklist proforma on discharge and follow up care of patients
admitted with COPD exacerbations
Mithun Murthy, Rahuldeb Sarkar, Holly Metcalfe, Sophie Taylor, Gwenno Jones,
Jacqueline Bayliss, Robert Stead, Marta Babores. Respiratory Medicine,
Macclesfield DGH, East Cheshire NHS Trust, Macclesfield, United Kingdom

COPD management involves a multidisciplinary approach with input from spe-
cialist nurses, physiotherapists and dieticians. In 2009, we audited 14 criteria
(NICE guidance) and showed scope for improvement. A discharge checklist was
introduced.
Aim: To assess impact of discharge proforma on care of patients admitted with
COPD exacerbations.
Method: We audited COPD patients admitted over Mar-Aug ’09 and Aug-Dec
’10, pre and post introduction of discharge checklist. Data collected: physician
and nurse follow up, oxygen assessment, smoking cessation, pulmonary rehabilita-
tion, COPD alert cards, dietetic follow up, domiciliary physiotherapy, community
matron follow up, discussion regarding future ventilation, information leaflets,
vaccination advice and psychological support.
Results: Table shows comparative results.

Comparison of positive utilisation of resource

Criteria 2009, % (No. 50) 2010, % (No. 39) p value

Respiratory Physician Follow Up 30 36 NS
Respiratory Nurse Follow Up 50 90 <0.01
Referral for Oxygen assessment 24 79 <0.01
Smoking Cessation referral 50 (No. 20) 80 (No. 10) NS
Pulmonary Rehab referral 6 (No. 49) 26 (No. 23) NS
COPD Alert Cards issued 2 51 <0.01
Dietetic referral 6 18 NS
Domiciliary Physiotherapy referral 12 3 NS
Community Matron referral 20 21 NS
Discussion regarding future ventilation 0 59 <0.01
Patient information leaflet given 4 69 <0.01
Flu vaccine advised 4 90 <0.01
Pneumococcal vaccine advised 4 90 <0.01
Psychological support offered 0 90 <0.01

Conclusions: Introduction of a discharge checklist led to significant improvements
in referrals to respiratory nurse, oxygen assessment, COPD alert cards, leaflets and
vaccination advice. We have continued to use this intervention in our hospital.

P898
COPD assessment test correlation with the increase of the inflammatory
markers in COPD exacerbations
Zeno-Ioan Fratila, Ionela Iovan, Dorin Vancea. Pneumology, Clinical Hospital of
Infectious Diseases & Pneumology Dr. Victor Babes, Timisoara, Timis, Romania

Introduction: COPD is associated with systemic inflammation and it is a known
fact that the COPD exacerbations are accompanied by an augmentation of the
serum levels of the inflammatory markers. Aim of the study was to evaluate a corre-
lation between the level of systemic inflammatory markers and COPD Assessment
Test (CAT) score in patients with hospitalization COPD exacerbations.
Methods: The CAT test questionnaire was implemented in 53 patients COPD
GOLD stage II-IV acute exacerbations.The score changes obtained were com-
pared with the modification of usually serum inflammatory markers (erythrocyte
sedimentation rate, CRP, fibrinogen).
Results: It was found that from the group of 53 patients, 14 had a score of >30,
31 had >20, 8 between 10-20 and none had a score< 10. Meanwhile, the serum
inflammatory markers, were significantly altered from their initial value in 22
(41.5%) of the 53 subjects, 10 from the group who had the highest CA test score,
11 from the second group and 1 from the last group.
Conclusions: There is a level of correlation between the high values of serum
inflammatory markers and the CA test scores, obvious in patients with moder-
ate to severe exacerbations, presenting a higher CAT score (78.57%) in contrast
(p=0.0108) with a weak association (12.5%) in patients with low score of the
questionnaire and mild exacerbations.

P899
Detection of acute health status deterioration among COPD patients by
monitoring COPD assessment test score
Chaicharn Pothirat, Waravut Chaiwong, Atkhun Limsukon, Attavuth Deesomchok,
Chalerm Liewsrisakul, Chaiwat Bumroongkit. Div. of Pulmonary, Critical Care
and Allergy, Dept. of Internal Medicine, Chiang Mai Univ., Chiang Mai, Thailand

Background: The COPD Assessment Test (CAT) is a valid and simple questionaire

to quantify health status of COPD in routine clinical practice;therefore, it should
play a role for detecting acute health status deterioration during monitoring visit.
Objective: To evaluated the discriminative properties of the CAT scores for
detecting worsening and exacerbation of COPD patients in Thailand
Methods: The CAT questionaire was administered to 123 stable COPD patients
attended at our chest clinic. These patients were monitored every 1-3 month
interval for detecting worsening and exacerbation by using CAT score, physician
and patient global assessment.
Results: A total of 237 visits among 123 patients, age 70.9±8.5 years,
FEV1=47.9±18.4% predicted were followed. The mean score change in sta-
ble COPD was 0.28 (95%CI=-0.06-0.97) and 0.45 (95%CI=-0.06-0.97) by pa-
tient and physician global assessment. CAT scores were significantly higher
at the time of worsening and exacerbation;the mean score changes were 5.97
(95%CI=4.68-7.24) and 9.25 (95%CI=6.70-11.79), respectively. The area under
the ROC curve of CAT score for detection of acute health status deterioration
was 0.92 (95%CI=0.88-0.96) and the cut-off point score at ≥12 had sensitivity,
specificity and accuracy=76.74%,64.43% and 66.67%, respectively.
Conclusions: The CAT score change during monitoring visits is useful for detecting
acute health status deterioration

P900
Use of COPD assessment (CAT) test in monitoring acute exacerbations
Irfan Shafiq, Kayleigh Huggett, Luaie Idris, Banu Rudran, Timothy Shaw.
Thoracic Medicine, Roayl Bournemouth Hospital, Bournemouth, United Kingdom

Introduction: The COPD Assessment Test (CAT) is a new patient completed
questionnaire that has recently been validated to provide a simple assessment of
health status in COPD. It is known that patients with moderate to severe exac-
erbation score about 5 units higher on CAT [1] and hence it may be useful in
diagnosing and monitoring exacerbations.
Methods: We administered the CAT at the time of presentation with exacerbation
and at the time of discharge home. We also measured the FEV1 on both encounters.
Results: We have results of 102 patients (60 men and 42 women). The initial mean
CAT score was 22.55 and it improved to 19.28 by the time of discharge, this is an
improvement of 3.27 points in CAT score on recovery from exacerbation. Although
the mean improvement in CAT was not as high as 5 points, the difference between
the two Cat scores was highly significant (p 0.002). Mean FEV1 improved from
0.89 to 1L but the difference was not statistically significant (p 0.073). The full
results are displayed in the table below.

Baseline characteristics and results

n 102
Male 60
Female 42
Mean age 71.2 years
Mean CAT on admission 22.55
Mean CAT on discharge 19.28
Mean FEV 1 on admission 0.89 L
Mean FEV1 on discharge 1.0 L
Change in mean CAT admission to discharge 3.27 (p=0.002)
Change in mean FEV1 admission to discharge 0.11 L (p=0.073)

Conclusions: CAT might be a useful tool in monitoring recovery from COPD
exacerbation and could help to determine the optimum time for discharging patient
from hospital. Larger studies are needed to validate this use of CAT.
References:
[1] Jones PW, Harding G, Berry P, et al. Development and first validation of the

COPD Assessment Test. Eur Respir J 2009; 34: 648-54.

P901
Evaluation of high-sensitivity C-reactive protein in acute asthma
Ebrahim Razi1, Hassan Ehteram1, Hossein Akbari1, Vajihe Chavoshi1,
Armin Razi2. 1Department of Internal Medicine, University of Medical Sciences,
Kashan, Islamic Republic of Iran; 2Department of Internal Medicine, Shahid
Beheshti University of Medical Sciences, Tehran, Islamic Republic of Iran

Objective: High sensitivity C reactive protein (Hs-CRP) is an inflammatory marker
known to be related to inflammation, infection, and cardiovascular disease. The
aim of this study was to evaluate hs-CRP levels in serum of asthmatics and their
relationship to pulmonary function tests, serum IgE levels, peripheral blood white
blood cells (WBC) counts.
Methods: The study groups were 108 patients with acute asthma and 93
healthy volunteers. The levels of hs-CRP of 108 patients with acute bronchial
asthma and 93 non-asthmatic control subjects were measured. Spirometry, serum
immunoglobulin-E (IgE) measurement, WBC and counts were done in all the
patients and control groups.
Results: Mean serum hs-CRP levels were significantly higher in patients with
acute asthma compared with control (5.47±7.33 mg/l versus 1.46±1.89 mg/l,
p<0.001). Among asthmatic patients, mean hs-CRP levels did not correlate with
indices of pulmonary function (forced expiratory volume in one second/forced
vital capacity and forced mid-expiratory flow), serum IgE level, eosinophil count
and WBC.
Conclusions: Increase in serum C-reactive protein levels measured by high-
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sensitivity assays may be associated with airflow obstruction in acute asthma,
and may be useful as a sensitive marker and a diagnostic tool for detecting and
monitoring airway inflammation in patients with acute asthma. In our study of
patients with acute asthma, did not reveal any significant correlation between
hsCRP and pulmonary function tests, total serum IgE, and peripheral blood white
blood cells counts.

P902
Effects of home oximetry on chronic obstructive pulmonary disease
exacerbations
Mei Ying Chew, T.K. Lim, Pauline Chong, Min Tang, Charmaine Lim.
Department of Medicine, National University Hospital, Singapore, Singapore

Background: A large proportion of patients with chronic obstructive pulmonary
disease (COPD) require hospitalized care, often at a very high frequency.
Aims: We hypothesize that home monitoring with pulse oximetry (SpO2) would
enable patients to detect exacerbations and start action plans earlier so as to reduce
hospitalizations, and also to improve symptom control and quality of life (QOL)
by encouraging safer home exercise.
Methods: We enrolled COPD patients from a university hospital. They were
provided with SpO2 for 6 months and were educated on their use to augment action
plans for exacerbations. Home exercise was measured with pedometers. The pri-
mary outcomes were hospitalization days, emergency department (ED) attendances
and intensive care unit (ICU) days. We also measured QOL and 6 minute walk.
Results: We enrolled 26 patients with mean (SD) age 73 (9) years and mean
FEV1 (SD) 47 (17)% pred. There were 84 (6) hospital days vs 50 (2) hospital days
(p=0.16) at 6 months. There were 7 (1) ICU days at baseline vs none (p=0.12) at
6 months. The mean SGRQ score was 32 (16) vs 27 (14) at 6 months (p=0.003).
The 6 minute walk test (207 (56) vs 212 (67) at 6 months) and pedometer steps
(4007 (2706) steps vs 4421 (2969) steps) were also not significantly better. There
was 1 death.
Conclusions: In a comprehensive care setting, self-monitoring of SpO2 in patients
with severe COPD may have little effect on hospitalizations and quality of life.

P903
Clinical validity of blood and urinary desmosine as biomarkers for chronic
obstructive pulmonary disease
Jeffrey Huang1,2,3 , Rekha Chaudhuri4, Alun Barton1, Jeffrey Brady1,2,3 ,
Christal Grierson1, Osama Albarbarawi1, Petra Rauchhaus1, Christopher Weir5,
Martina Messow5, Charles McSharry4, Giora Feuerstein2,
Somnath Mukhopadyhay3, Colin Palmer3, Douglas Miller2, Neil Thomson4.
1Translational Medicine Research Collaboration, University of Dundee, Dundee,
United Kingdom; 2Clinical Research, Pfizer Worldwide Research &
Development, Collegeville, United States; 3Biomedical Research Institute,
University of Dundee, Dundee, United Kingdom; 4Institute of Infection, Immunity
& Inflammation, University of Glasgow, Glasgow, United Kingdom; 5Robertson
Centre for Biostatistics, University of Glasgow, Glasgow, United Kingdom

Background: Although the elevation of degraded elastin products in patients with
COPD has been reported for many years, its clinical validity and utility remain un-
certain due to technical difficulties, small study cohorts and unknown relationship
between exacerbation and elastin degradation.
Aims and objectives: To determine the validity of urinary and blood total desmo-
sine/isodesmosine (uDES and bDES) as disease phenotyping biomarkers for COPD
and to evaluate their relationship to exacerbation status.
Methods: uDES and bDES were measured using validated isotopic dilution
LC-MS/MS methods.
Results: Two cohorts consisting of a total of 390 subjects including the following
groups: healthy volunteers, stable asthma, stable COPD and COPD during an exac-
erbation were investigated. Compared to healthy non-smokers, we found increased
bDES levels in patients with COPD regardless of exacerbation status (p<0.001,
ANOVA), but no differences in patients with asthma or healthy smokers. A similar
observation was found for uDES except that the elevation of uDES levels was
associated with an exacerbation in COPD patients (12±5 vs. 20±12 ng/mg crea-
tinine for stable and exacerbation, respectively, p<0.01, t test). Such an increase
in COPD patients during an exacerbation was closely related to inflammation
associated proteinuria (p<0.001, Spearman correlation). Approximately 40% of
patients showed an “accelerated elastin degradation” phenotype based on their
bDES levels in both stable COPD and COPD during an exacerbation.
Conclusions: Our results strongly suggest that bDES is a valid biomarker for
phenotyping “accelerated elastin degradation” subtype in COPD whilst uDES
links to exacerbation.

P904
Clinical and functional assessment according to the exacerbating phenotype
in COPD
Virginia Almadana, Agustin Valido, Rodrigo Tallón, Jesús Sánchez,
Concepción Romero, Teodoro Montemayor. Pneumology, Hospital Universitario
Virgen Macarena, Sevilla, Spain

Objective: To establish the differences regarding effort test, lung function and
quality of life questionnaires depending on the exacerbations.

Methods: A prospective study of patients, who were evaluated to be included in
a Respiratory Rehabilitation (RR) programme, was carried out. We analyzed age,
gender, BMI, smoking history, symptoms, comorbidities, quality of life question-
naires: St George’s Respiratory Questionnaire (SGRQ) and Chronic Respiratory
Questionnaire (CRQ) and anxiety-depression (HADS); spirometric values, 6 min-
utes walking test, maximal effort test, submaximal test, and the number and
characteristics of the exacerbations during the previous year. We distinguished
2 groups: Frecuent exacerbating patients (>2 exacerbations per year) and non-
exacerbating patients (≤2).
Results: We included 41 patients: 20 showed ≤2 exacerbation per year vs 21
showing >2. By comparing both groups, we coudn’t find differences regarding
age, gender, smoking history, BMI, symptoms, comorbidities or COPD severity
classification (GOLD). There were no significant differences in HADS, although
there were some in SGRQ (45.27±18.27 vs 65.76±14.48, p<0.001) and CRQ
(91.06±21.78 vs 73.84±21.92, p<0.034). No differences in pulmonary function
parameters or tolerance to effort were found. A subgroup (n:5) which, due to
their severity could not complete some tests properly, showed no differences when
analyzing the different variables, except in SGRQ.
Conclusions: 1. About half of patients who assisted our RR practice were frequent
exacerbating patients.
2. Showing more exacerbations does not imply a worse tolerance to effort or a
different clinical and functional profile, although it affects directly their quality of
life.

P905
The number of exacerbations in children and adolescents with cystic fibrosis
(CF) can be predicted by computed tomography (CT) bronchiectasis (BE)
score and quality of life scores
Leonie Tepper1, Elisabeth Utens2, Alexandra Quittner3,
Karla Gonzalez-Graniel1, Hugo Duivenvoorden4, Harm Tiddens1. 1Pediatric
Pulmonology & Radiology, Erasmus MC/Sophia Children’s Hospital, Rotterdam,
Netherlands; 2Child and Adolescent Psychiatry, Erasmus MC/Sophia Children’s
Hospital, Rotterdam, Netherlands; 3Psychology and Pediatrics, University of
Miami, Miami, FL, United States; 4Medical Psychology & Psychotherapy,
Erasmus MC/Sophia Children’s Hospital, Rotterdam, Netherlands

Background: CF is characterized by progressive BE and small airways disease.
BE is related to the number of exacerbations and Health Related Quality of Life
(HRQoL), assessed by the Cystic Fibrosis Questionnaire-Revised (CFQ-R).
Objective: 1) Investigate predictive value of BE score and CFQ-R respiratory
domain score (CFQ-R resp) for exacerbations. 2) Determine added predictive
value of CFQ-R resp on top of BE score to predict number of exacerbations in the
year following.
Methods: Cohort study (July 2007 to Jan 2010) in clinical stable children and
adolescents with CF, whom had routine chest CT and CFQ-R as part of their
(bi-)annual examination. CT scans were anonymized and randomly scored using
CFCT BE score, expressing BE as% of maximum score. CFQ-R was completed
by children aged 6-13 years and their parents or by adolescents aged ≥ 14 years.
Score-range 0-100, higher scores indicate better HRQoL. To compute predictive
value of BE-score and CFQ-R resp the negative binomial regression was used and
for added predictive value McFadden’s R2.
Results: CF patients (n=72); CFQ-Rs: child CFQ-Rs (n=40); parental CFQ-Rs
(n=37); adolescent CFQ-Rs (n=32). Median CFQ-R resp score 83 (range 11-100)
points. BE score positive predictive (p<0.01, rs=0.11), CFQ-R resp negative pre-
dictive (p<0.01, rs=-0.04) for number of exacerbations. Added predictive value of
CFQ-R resp on top of BE score to predict number of exacerbations equalled 6%.
Conclusion: BE and HRQoL have potentialities to predict the number of exacer-
bations in CF. A point increase on the CFQ-R resp results in a 6% reduction of
the number of exacerbations.

P906
Factors determining duration of hospital stay in patients hospitalized for
acute COPD exacerbation
Filia Diamantea, Stamatina Tsikrika, Foteini Karakontaki, Dimitrios Mitromaras,
Eleni Stagaki, Emmanouil Kastanakis, Vlasis Polychronopoulos. 3rd Respiratory
Medicine Department, Sismanogleion General Hospital, Athens, Greece

Background: Factors associated with the length of hospitalization in patients
admitted for acute exacerbation of COPD (AECOPD) have not been thoroughly
evaluated.
Objectives: To evaluate the association between clinical and functional parameters
and duration of hospital stay of patients admitted due to an AECOPD.
Methods: We studied prospectively 31 patients (20 men, 11 women), mean age
69.5 (±7.8) years, admitted to hospital for AECOPD. Pulmonary function tests
including body box evaluation of lung volumes, Borg dyspnea score at rest,
Visual analogue scale dyspnea score, 6 minute walking test (6 MWT), Chronic
Respiratory Questionnaire (CRQ) total and 4 domains scores, Charlson index for
comorbidities, blood gases on admission, were all parameters evaluated within 72h
of admission. Frequency of exacerbations, long term oxygen therapy (LTOT) prior
to admission and duration of hospital stay were also recorded.
Results: Mean duration of hospital stay was 8 days. Patients divided in 2 groups:
(group 1 (18 patients): duration of stay < 8 days, group 2 (13 patients): duration
of stay ≥ 8 days]. Patients in group 2 had lower FEV1% pred [34 (27, 39.2) vs 48
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(30.5,56) p=0.034] and PEF% pred [37 (29, 53) vs 70 (53.5,84) p=0.050], higher
Borg dyspnea score [7 (5, 8.5) vs 4.5 (2.5,5) p=0.001] and lower Total CRQ score
[73.5 (58.3, 82) vs 79 (70,88) p=0.029]. Multiple regression analysis showed that
lower FEV1% pred and higher Borg dyspnea score were indepentently associated
with increased duration of hospital stay.
Conclusions: Functional impairment and dyspnea in patients admitted for AE-
COPD have significant impact on the duration of their hospital recovery.

P907
VentCheck: Spot measurement of combined oximetry & cutaneous carbon
dioxide to screen for type II respiratory failure in respiratory illness
Parag Chaudhari1,2, Arvind Kate1,2, Florent Baty1, Joerg Leuppi1,
Prashant Chhajed1,2. 1Lung Care & Sleep Centre, Institute of Pulmonology,
Medical Research and Development, Mumbai, Maharashtra, India; 2Lung Care
and Sleep Centre, Fortis-Hiranandani Hospital, NaviMumbai, Maharashtra, India

Aim: Combined oximetry & cutaneous capnography has shown to have good
correlation with arterial blood gas (ABG). To evaluate feasibility of combined
oximetry with cutaneous capnography to detect hypoxemia and hypercapnea in
patients with respiratory illness in outpatient or inpatient setting.
Methods: 27 patients with respiratory illness underwent VentCheck analysis [on
spot or bedside evaluation of oxygen saturation (SpO2) & cutaneous carbon-
dioxide tension (PcCO2) using V-Sign ™ sensor]. Patients with PcCO2 > 45 mm
Hg underwent ABG to confirm hypercapnea.
Results: 7 patients had PcCO2 > 45 mm Hg & mean PcCO2, arterial carbon-
dioxide tension (PaCO2), SpO2 and standard deviation (SD) of PcCO2 were 53.75
mm Hg, 53.61 mm Hg, 95% and 10 respectively. Hypercapnea was detected
in 7 patients (25%) using VentCheck analysis which prompted us to an ABG.
Ventcheck analysis helped us to identify type II respiratory using a non invasive
technique.

Table 1

N Mean PcCO2 Mean PaCO2
(mmHg) (mmHg)

Diagnosis(in patients with PcCO2 > 45 mmHg)
Chronic obstructive lung disease(COPD) 2 50.5 50.3
Interstitial lung diseases(ILD) 1 46 56.5
Obstructive sleep apnea(OSA) 2 48.3 44.6
Overlap Syndrome (COPD+OSA) 2 66.4 64.4
SD of PcCO2 is 10

Diagnosis(in patients with PcCO2<45) mmHg
COPD 7 34.9
ILD 4 41.1
OSA 2 38.1
Overlap Syndrome (COPD+OSA) 2 34.7
Pleural Effusion 2 35.1
Pulmonary embolism 1 36.7
Dyspnoea under evaluation 2 33
SD of PcCO2 is 3.81

Conclusion: VentCheck analysis is feasible & has potential role for spot analysis
of ventilation in outpatient or inpatient setting in non invasive manner without any
complications.

P908
Early detection of asthma exacerbations and the use of action points for
treatment decisions in self-management plans
Pieter J. Honkoop1,2 , D. Robin Taylor2, Jiska B. Snoeck-Stroband1, Jacob
K. Sont1. 1Department of Medical Decision Making, Leiden University Medical
Center, Leiden, Netherlands; 2Dunedin School of Medicine, University of Otago,
Dunedin, New Zealand

Background: Written asthma action plans specify the level of symptoms or peak
expiratory flow (PEF) (action points) at which to increase medication in order to
prevent or reduce severity of exacerbations. Few currently used action points are
validated. Our aim was to develop optimal action points for early detection of
asthma exacerbations.
Methods: We analyzed daily morning PEF and symptoms from two studies. The
development dataset consisted of 165 patients and 88 exacerbations (Taylor, Thorax
1998). Every week was coded “stable week” or “pre-exacerbation week”. Potential

Table 1

Action Points Early detection (d) Sens (%) Spec (%)

Development Symp 2.9 88.5 86.3
PEF 2.9 90.8 93.9
Symp + PEF same day 1.4 80.5 98.3
Symp + PEF 1 week 4.1 85.1 97.2

Validation Symp 3.3 75.0 86.2
PEF 4.2 100 92.5
Symp + PEF same day 1.7 75.0 98.3
Symp + PEF 1 week 5.1 75.0 97.4
NAEPP 4.9 100 86.8

action points were based on Quality Control Analysis of PEF or symptoms, or
percentage personal best. Sensitivity and specificity for predicting an exacerbation
and the number of days the exacerbation was diagnosed earlier were calculated.
Optimal action points were based on these parameters. Their performance was
compared to the published NAEPP action point in the validation dataset, consisting
of 94 patients and 20 exacerbations (Smith, NEJM 2005).
Results: The main differences between action points were in false positive rate and
early detection (Table 1). Combination of PEF+symptoms action points performed
best, due to improved specificity and early detection.
Conclusion: Early detection of asthma exacerbations can be improved by com-
bining symptoms and peak flow measurements over one week in a single action
point.

P909
Regular follow-up in severe asthma may reduce the rate of exacerbations and
the FEV1 decline
Federico L. Dente, Federica Novelli, Maria Laura Bartoli, Monica Carli,
Silvana Cianchetti, Antonella Di Franco, Elena Bacci, Pier Luigi Paggiaro.
Cardio-Thoracic Department, Respiratory Pathophysiology Section, Pisa, Italy

Thirtythree subjects with severe asthma (ATS Workshop 2000) were examined over
a FU period. Two groups were obtained depending on the adherence to the proposed
FU: 21 subjects (8 males, age 63.1±8.8 yrs, duration of disease 19.6±10.4 yrs)
complied with regular follow-up every 3-4 months to measure FEV1, hypertonic
saline induced sputum (group A), while 12 subjects (1 male, age 59.8±8.2 yrs,
duration of asthma 21.2±14.8 yrs) performed on demand visits (group B). At each
visit, physician could modify the pharmacologic treatment according to symptoms
and other measures (functional findings, sputum eosinophilia).
No differences among the 2 groups were observed both at baseline and at the end
of follow-up, for FEV1 and sputum eosinophilia and neutrophilia. A decrease in
the rate of exacerbations and oral steroid cycles between baseline and the end of
FU was found in the group A only. A significantly greater decline in FEV1 over
the FU was observed in the group B with respect to group A.

Group A Group B

Bas. FU p Bas. FU p

Duration of FU, months 38±17 22±12 0.01
FEV1, % pred. 78.4±18.8 74.5±23.3 ns 80.1±16.2 76.1±25.0 ns
Sputum Eos., % 16.5 27.0 ns 23.4 12.3 ns

(0.0, 83.6) (0.0, 61.8) (0.0, 90.5) (0.0, 93.3)
Sputum Neu., % 42.2 28.4 ns 45.2 46.3 ns

(1.5, 86.5) (0.0, 87.0) (0.5, 94.5) (2.3, 94.4)
No. exac. previous y 1.55±1.91 0.86±1.23 0.04 1.25±0.75 1.75±2.30 ns
No. cycle CS previous y 1.45±1.91 0.62±1.12 0.06 1.33±0.98 1.75±2.30 ns
Annual Decline FEV1, mL/y –2.0±10.0 –182.0±64.0 0.01

Mean ± SD; for sputum cells median and range.

In conclusion, a regular FU with treatment adjustment obtains a greater control
of asthma in terms of exacerbations and oral steroid cycles, and also of long-term
FEV1 decline.

P910
Correlation of dyspnea and physiological impairment in COPD exacerbation
Tijana Cvok, Branislava Milenkovic, Predrag Rebic. Clinical Department, Clinic
for Pulmonary Diseases, Clinical Centre of Srbia, Belgrade, Serbia

Dyspnea is a primary symptom of COPD. The Medical Research Council (MRC)
scale, Baseline Dyspnea Index (BDI), Visual Analogue Scale (VAS) and Borg
scale are widely used for evaluation of limitation of activities due to dyspnea in
patients with COPD. There is limited information on how these scales relate with
parameters of physiological impairment.
To aim of the prospective study was to analyze the correlation between MRC, BDI,
VAS and Borg dyspnea scales and multiple measures of physiological impairments
in COPD exacerbation.
Forty five patients (age 62.7±9.9) with COPD exacerbation (GOLD stages III and
mostly IV) were analyzed at admission to the hospital. Physiological impairments
were assessed by spirometry (FVC, FEV1), body pletismography (TLC, RV, FRC,
IC), respiratory muscle strength (PImax), arterial blood gas analysis (ABG) and
6-min walking distance (6MWD).
The correlation between MRC scale and FEV1 is r= -0.427 (p<0.05), FVC is
r= -0.420 (p<0.05), PImax is r= -0.601 (p<0.01). The correlation between BDI
and FEV1 is r= 0.493 (p<0.01), PImax is r= 0.613 (p<0.01), 6MWD is r= 0.569
(p<0.05). The correlation between Borg scale and FEV1 is r= -0.521 (p<0.01),
FVC is r= -0.408 (p<0.05), PImax is r= -0.462 (p<0.05), TLC is r= 0.483
(p<0.01), RV is r= 0.410 (p<0.05), FRC is r= 0.443 (p<0.05). VAS has correlated
with FEV1 (r= -0.385, p<0.05), PImax (r= -0.464, p<0.05) and 6MWD (r= -0.536,
p<0.05). The correlation between dyspnea scales and ABG was not significant.
In our study all dyspnea scales have correlated with FEV1 and PImax. According
to our results it could be concluded that Borg scale is a good tool for assesing
dyspnea during exercize and the therapeutic response in COPD exacerbation.
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P911
Serum uric acid and uric acid/creatinine ratio in exacerbations of COPD
Alexis Papadopoulos1, Konstantinos Bartziokas1, Aikaterini Haniotou1,
Konstantinos Kostikas2. 1Respiratory Medicine Department, Amalia Flemigk
Hospital, Athens, Attiki, Greece; 22nd Respiratory Medicine Department,
University of Athens Medical School, Athens, Attiki, Greece

Background: Tissue hypoxia triggers the degradation of purine and Uric Acid
(UA) is an end product of this metabolic pathway, and therefore may reflect the
severity of hypoxia. Only a few studies have focused on the role of uric acid in
patients hospitalized for exacerbations of COPD (ECOPD).
Objectives: To evaluate the associations of UA and Uric acid/Creatinine ratio
(UA/Cr) with clinical parameters related to disease severity for patients hospital-
ized for ECOPD.
Methods: UA and UA/Cr and parameters related to the severity of ECOPD, includ-
ing PaO2/FiO2 ratio, MRC dyspnea scale, and Saint George’s Respiratory Ques-
tionnaire (SGRQ) were measured on admission. Patients underwent spirometry and
6-minute walking test (6MWT) on stable condition and were followed-up for 1 year.
Results: We included 153 consecutive patients (92.8% male, mean age 73.1 years).
UA levels were higher in more severe disease according to GOLD stages (6.38±9.1
vs 6.59±0.6 vs 7.45±0.8 vs 8.90±1.2 mg/dL respectively; p<0.001), with similar
classification of UA/Cr levels (p<0.001). On admission, UA presented significant
correlations with PaO2/FiO2 (r=-0.163, p=0.44), MRC (r=0.630, p<0.001) and
SGRQ total score (r=0.485, p<0.001). UA/Cr presented similar associations.
Baseline levels of UA and UA/Cr presented significant negative correlations with
6MWD (r=-0/756 and r=-0.734, p<0.001) and all SGRQ domains on stable condi-
tion. Patients in the higher quartiles of UA and UA/Cr presented more ECOPD and
hospitalizations in the year of follow-up, but did not present differences in mortality.
Conclusions: UA and UA/Cr levels present significant correlations with important
variables expressing COPD severity both on exacerbation and on stable condition.

P912
Patient experiences of exacerbations in a real world setting: Global results
from the Hidden Depths survey
Neil Barnes1, Peter M.A. Calverley2, Alan Kaplan3, Klaus F. Rabe4.
1Department of Respiratory Medicine, London Chest Hospital, London, United
Kingdom; 2School of Clinical Sciences, University Hospital Aintree, Liverpool,
United Kingdom; 3Bedford Park Medical Centre, Richmond Hill, ON, Canada;
4University Kiel, Department of Medicine and Krankenhaus Grosshansdorf,
Center for Pulmonology and Thoracic Surgery, D-22927 Grosshansdorf, Germany

Background: There are many clinical trials in which COPD exacerbations have
been studied but less is known about the real life patient impact.
Aim: To establish patient reported exacerbation frequency in a real world, global
setting & investigate their emotional & physical impact.
Method: A cross-sectional online survey of clinician diagnosed COPD patients
from 14 countries conducted from 09/07 to 02/09 2010. Patients were recruited
from opt-in research panels with >18,000,000 members. 255,710 people were
invited to participate in the survey. 75,233 respondents were screened. Patients
self-classified their COPD severity using the MRC dyspnoea scale.
Results: 2,000 patients were interviewed (1231=MRC1&2 (M1-2) &
769=MRC3,4&5 (M3-5) & mean age of 53 years). 73% of M1-2 & 64% of
M3-5 patients thought they controlled their COPD but reported 10 (M1-2) to 18
(M3-5) days in a 30 day month as negatively affected by COPD. Regardless of
severity or treatment, the percentage of patients reporting exacerbations in the
preceding year was high:

0 events 1 or more event 2 or more events

M1-2 471 (38%) 760 (62%) 558 (45%)
M3-5 152 (20%) 617 (80%) 514 (67%)

27% of M1-2 & 52% of M3-5 patients who experienced exacerbations reported
a hospitalisation & 6% of these M3-5 patients reported never recovering to their
prior state of health. Patients also reported significant effects on their personal
lives with 71%, 58% & 77% respectively reporting an effect on their sex life,
relationship with partner & ability to socialise freely.
Conclusions: Despite recruiting a relatively young patient cohort on treatment,
exacerbation frequency in the real world setting is high & the burden on patients
is substantial.

P913
Impact of climate change on COPD in Berlin-Brandenburg – Developing a
telemonitoring based approach for early intervention*
Nora Döhnert1, Marcel Haug1, Uta Liebers1, Friedrich Köhler2,
Reinhold Kreutz3, Gilbert Schönfelder3, Marcel Langner4, Wilfried Endlicher4,
Christian Witt1 . 1Pneumology, 2Cardiology, 3Pharmacology and Toxicology,
Charité Universitätsmedizin, Berlin, Germany; 4Geographic Institute, Humboldt
Universität, Berlin, Germany

Climate change affects human health. Especially patients with chronic lung dis-
eases seem to be more influenced. Extreme weather, e.g. heat waves, leads to an
increase of COPD exacerbations and hospital admissions. In this context a prospec-

tive investigation of risks due to climate change for moderate/severe COPD is
required, which allow us to determine susceptible subgroups and the development
of an early intervention system to prevent exacerbations.
Therefore we designed a combined clinical research module, based on telemon-
itoring of COPD patients and complex analyses of scaled regional atmospheric
conditions (i.e. temperature, humidity, particulate matter) of the metropolitan area
Berlin-Brandenburg. We implemented the validated BODE-Index into a telemon-
itoring system, including home spirometry, a Mobile Medical Assistant (MMA)
for self-evaluation and a triaxial pedometer for the quantification of physical
activity. This randomized clinical trail contains a cohort of 220 COPD patients,
divided into a control group (visit every 3 month) and an intervention group (daily
telemonitoring).
The implementation of the telemonitoring system for COPD has been started as
proof of concept. Patient compliance is excellent and the system is well accepted.
Concluding our results, this new approach for measuring the impact of climate
change could lead to new interventional strategies and improve prognosis and
quality of life in COPD. Nevertheless, further clinical research concerning the
impact of climate change is strongly needed to improve the adaptive response in
vulnerable patients with COPD.
*The study is funded by the BMBF (Federal Ministry of Education and Research).

P914
Sputum biomarkers in COPD exacerbations
Szabolcs Soter1,2 , Imre Barta1, Balazs Antus1,2. 1Pathopysiology, 2Pulmonology,
National Koranyi Institute of TB and Pulmonology, Budapest, Hungary

Sputum analysis may provide valuable information about inflammatory processes
in COPD. In this longitudinal study we assessed the pattern of inflammatory cells
and the levels of some putative biomarkers in the sputum of patients with COPD
exacerbations.
Spontaneous sputum collection, fractional exhaled nitric oxide (FENO), lung func-
tion and blood gas measurements were performed in 22 ex-smoking COPD patients
(mean age: 70.1±2.3 years, 12 males, 10 females) at hospital admission due to an
exacerbation of the disease, and at discharge following treatment.
In most patients the sputum inflammatory cell profile at admission and discharge
was similar (p>0.05). However, in patients with sputum eosinophilia (n=6) there
was a significant decrease in the number of eosinophils by the end of the treatment
(13.7±5.8 vs. 1.6±0.9, p<0.05). There was a close correlation between the number
of sputum eosinophils and FENO level (r=0.65, p<0.001). Leukotriene (LT) B4,
cysteinyl-LT and 8-isoprostane levels determined by EIA assays in the sputum
supernatants showed marked variations and were not affected by the treatment
(p>0.05). By contrast, prostaglandin E2 metabolite concentration was significantly
reduced in samples obtained at discharge (36.1±9.6 vs. 22.4±6.5 pg/ml, p<0.05).
Differentiation of COPD patients based on FENO level (cut off: 27 ppb) or sputum
eosinophilia did not influence the overall findings with sputum biomarkers.
Our data suggest that some patients with COPD exacerbations show sputum
eosinophilia that is diminished during hospital treatment without an effect on
sputum biomarkers investigated in this study.

99. Monitoring with lung function tests in airway
diseases

P915
Pulmonary function in sarcoidosis: A review of 85 cases using percentage
predicted and lower limit of normal values to determine pattern of
pulmonary function deficit
Christopher Atkins, Andrew Wilkes, Orion Twentyman. Department of
Respiratory Medicine, Norfolk and Norwich University Hospital, Norwich,
Norfolk, United Kingdom

Previous studies have shown airflow limitation is common in Sarcoidosis. Recent
evidence (Chest 2011; 139:52-59) suggests using fixed percentage predicted (PP)
values may discordantly classify patients compared to using fifth percentiles as the
lower limit of normal (LLN). We studied PFT patterns, and the effect of classifying
by PP and LLN.
Our study assessed the PFT results found in consecutive patients presenting with
Sarcoidosis to one medical team over a 14 year period. Eighty-five patients fulfilled
the entry criteria. All had PFTs available. Patients were classified into normal,
obstructive, restrictive and mixed deficits using the ATS/ERS flowchart for PFT
interpretation. Classification by PP and LLN values were compared.
Eleven patients (12.9%) were classified discordantly comparing PP with LLN
methods. Six had normal PFTs classified by LLN, but abnormal by PP values.
Normal lung function (PP 64.7%, LLN 68.2%) was the commonest pattern. Ob-
struction was the commonest abnormality (PP 24.7%, LLN 21.7%). Patients with
obstructive deficits were more likely to have ever smoked.
The frequency of airflow obstruction in this study was 24.7% when classified by
PP, equivalent to findings from a similar cohort (Resp Med 1991; 59-64 - 24.3%
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using PP), but higher than cohorts studied previously in Japan (8.8%). Classified
by LLN, the proportion of our patients with obstruction falls to 21.2%. Overall,
the commonest PFT pattern in patients with Sarcoidosis is normality. Expiratory
airflow obstruction remains the commonest abnormal pattern, with a slightly higher
frequency when classified by PP compared to LLN.

P916
A negative result of airway reversibility test in obstructive airway disease
does not mean no reserve of lung function
Seok Jeong Lee, Shun Nyung Lee, Myoung Kyu Lee, Kye Chul Shin, Suk
Joong Yong, Sang-Ha Kim, Won-Yeon Lee. Internal Medicine, Yonsei University
Wonju College of Medicine, Wonju, Gangwon, Republic of Korea

Introduction: The airway reversibility test (ART) is performed to diagnose ob-
structive airway disease (OAD) such as asthma and COPD. The ART revealed
negative results in some asthma patients. It can be made insufficient treatment (Tx)
for those patients.
Objectives: We reviewed the patients’ data to evaluate the characteristics of the
patients who have marked improvement of spirometry (SPM) after regular Tx
among patients with SPM below COPD stage II by GOLD guideline.
Method: We reviewed SPM records of 1072 patients who performed ART to
evaluate dyspnea from 1st September 2009 to 30th August 2010. Finally we re-
viewed the pre and post-Tx SPM data and characteristics of 121 patients who have
pre-bronchodilator (BD) FEV1/FVC<70%, FEV1<80%, and negative for ART.
Results: Twenty four patients (19.8%) showed improved FEV1 > 80% after regular
Tx with ICS and/or tiotropium (group 1). Four patients showed improvement of
FEV1/FVC >70% and FEV1 > 80% (group 2). The mean increments of FEV1 are
0.47 L and 0.61 L in group 1 and 2. The increment of FEV1 after Tx slightly
correlated with initial post-BD FEV1 change in ART (R=0.213, p=0.019). But, the
post-BD FEV1 change (%) was not different between group 1 and non-responder
group (5.29±6.35 vs. 6.71±5.41, p = 0.33).
Conclusion: The results of this study show about 20% of patients with SPM fitted
in moderate COPD had FEV1 improvement >80% after Tx. But we could not
find specific characteristics in those patients. Collectively, physicians may consider
active initial Tx including ICS when managing patients of OAD even though initial
BD response is minimal. And further study to find the predictor of favorable Tx
outcome will be needed.

P917
Comparison between presence of respiratory symptoms and peak expiratory
flow (PEF) values <80% predicted as screening tools for obstructive airways
diseases (OAD)
Monica Barne1, Komalkirti Apte1, Sushmeeta Chhowala2, Basant Pachisia2,
Bill Brashier1, Sapna Madas1, Jaideep Gogtay2, Sundeep Salvi1. 1Academics,
Chest Research Foundation, Pune, Maharashtra, India; 2Medical Services, Cipla
Limited, Mumbai, Maharashtra, India

When screening large populations for OADs, it is not known whether respiratory
symptoms or PEF is a better predictor.
Aim: To compare predictive values of presence of respiratory symptoms vs PEF
values < 80% predicted for detecting OADs.
Methods: 7154 employees from 24 bus depots and 7 cities and towns of Andhra
Pradesh State in India were administered a respiratory health questionnaire and
performed peak flow metry using an EU scale Peak Flow Meter (Breathometer,
Cipla Ltd. India). Subjects with presence of at least one respiratory symptom
and/or PEF values <80% predicted underwent Spirometry according to ATS/ERS
standards. OAD was defined as FEV1/FVC <70%, small airways obstruction
(SAO) as FEF25-75%<65% of predicted.
Results: Of the 3348 subjects who performed spirometry, 1433 had PEF <80%
predicted (Group A), 746 had at least one respiratory symptom but PEF >80%
predicted (Group B) and 1169 had both PEF <80% predicted and presence of
at least one respiratory symptom (Group C). The prevalence of OAD was 8.9%,
4.1% and 10.5% in Groups A, B and C respectively while the prevalence of
SAO was 49%, 27.5% and 46.6% respectively. Use of PEF <80% predicted was
a significantly better predictor of OAD (� 4.8%; p=0.01) and SAO (� 21.5%;
p<0.0001) than the presence of respiratory symptoms.
Conclusion: PEF values <80% predicted is a better predictor of OAD and SAO
than presence of respiratory symptoms. We recommend use of PFM as a screening
tool for OAD in large epidemiological studies.

P918
Lung function differences between subjects with tobacco smoke-induced
COPD (TS-COPD) and biomass smoke-induced COPD (BS-COPD) in an
Indian population
Bill Brashier1, Nitin Vanjare1, Vandana Vincent1, Jyoti Londhe1, Sapna Madas1,
Sanjay Juvekar2, Peter Barnes3, Sundeep Salvi1. 1Respiratory and Clinical
Research, Chest Research Foundation, Pune, Maharashtra, India; 2Vadu Rural
Health Centre, King Edward Memorial Hospital, Pune, Maharashtra, India;
3Airway Disease Section, National Heart & Lung Institute (NHLI), Imperial
College, London, United Kingdom

Exposure to biomass fuel smoke is as an important risk factor for COPD (BS-

COPD), but it is not known whether this phenotype is different from tobacco-smoke
induced COPD (TS-COPD) with reference to lung physiological changes.
Aim: To compare lung function profiles between subjects with BS-COPD and
TS-COPD.
Methods: 17 BS-COPD (mean 43 yrs exposure) and 35 TS-COPD (mean 43
smoking pack yrs) subjects underwent pre and post bronchodilator spirometry to
measure FEV1, FVC and FEF25-75%, bodyplethysmography to measure residual
volume (RV) and total lung capacity (TLC), impulse oscillometry (IOS) to measure
R5Hz and R20Hz and single-breath DLCO to measure lung diffusion. Two sample
“t” test was used to compare mean (±SD) lung function parameters between the
two groups.
Results: There were no significant differences in% predicted values for FEV1,
FVC, R20Hz, RV and TLC between TS-COPD and BS-COPD (all p values >0.05).
However, BS-COPD showed a trend towards greater small airway obstruction
indicated by lower FEF25-75% predicted values [BS: 9% (±3%) vs TS: 12%
(±5%), p= 0.02], higher R5Hz% predicted values [BS: 272% (±65%) vs TS: 222%
(±94%), p= 0.05] and higher R5-20Hz values normalised to total airway resistance
[BS: 0.53 (±0.07) vs TS: 0.46 (±0.13) p=0.05], while TS-COPD showed lower%
predicted values for DLCO [TS: 53% (±24%) vs BS: 71% (±33%); p=0.03].
Conclusion: BS-COPD shows similar decrements in Spirometric, IOS and body
plethysmographic parameters as TS-COPD. However, BS-COPD was associated
with greater small airways obstruction, while TS-COPD was associated with lower
DLCO values.

P919
Monitoring small airways disease (SAD) in cystic fibrosis (CF)
Iris Groothuis, S. Lever, K. Gonzalez Graniel, L. Tepper, E.M. Nieuwhof, E. van
der Wiel, J. Kok-van der Weijde, Hawm Tiddens. Pediatrics, Erasmus University
Medical Center – Sophia Children’s Hospital, Rotterdam, Netherlands Pediatrics,
Erasmus University Medical Center – Sophia Children’s Hospital, Rotterdam,
Netherlands Pediatrics, Erasmus University Medical Center – Sophia Children’s
Hospital, Rotterdam, Netherlands Pediatrics, Erasmus University Medical Center
– Sophia Children’s Hospital, Rotterdam, Netherlands Pediatrics, Erasmus
University Medical Center – Sophia Children’s Hospital, Rotterdam, Netherlands
Pediatrics, Erasmus University Medical Center – Sophia Children’s Hospital,
Rotterdam, Netherlands Pediatrics, Sint Franciscus Gasthuis, Rotterdam,
Netherlands Pediatrics, Erasmus University Medical Center – Sophia Children’s
Hospital, Rotterdam, Netherlands

Introduction: CF lung disease starts in small airways. SAD is visible on chest-CT
as trapped air (TA). For routine monitoring of CF lung disease spirometry parame-
ters are used. Forced expiratory flow after 75% of vital capacity is exhaled (FEF75)
is a sensitive marker of SAD. Lung Clearance Index (LCI) obtained by Multiple
Breath Washout test (MBW) has been advocated as a parameter to monitor SAD.
Whether LCI is more sensitive than FEF75 to detect SAD is unknown.
Aims: To study the relation between FEF75 and LCI and trapped air on CT and
between FEF75 and LCI.
Methods: Retrospective study of stable CF patients (n=50) who had their (bi)-
annual check-up including chest-CT and spirometry. Tidal breathing MBW (n=23)
was performed using the Ecomedics Exhalyzer D. In- and expiratory (volumetric)
chest CT-scans were scored using the CF-CT score and expressed as% of maximum
score.
Results: CF patients (1-19 years, male N=26). 36% had chronic pseudomonas.
FEF75 mean 45,5 (range 7,5-119,2)% predicted, LCI 9,4 (6,9-14,3), TA 33,0
(0-83,3)% FEF75 correlated with LCI (N=23) (r=0,573, p=0,005). FEF75
(n=49) correlated with bronchiectasis (r=0,339, p=0,016), airwall thickening
(r=0,520, p<0,001), mucusplugging (r=0,505, p <0,001) parenchymal abnor-
malities (r=0,508, p<0,001) and total CF-CT score (r=0,535, p <0,001) but not
with TA. LCI did not correlate with abnormalities on CT.
Conclusion: FEF75 correlates with LCI. Neither FEF75 nor LCI correlate with
TA. The additional value of LCI over FEF75 as a sensitive monitoring tool for
SAD requires further validation.

P920
The use of forced oscillation technique (FOT) in assessment and stratification
of disease severity in elderly COPD patients
Hoi Nam Tse1, King Ying Wong2, Kwok Sang Yee1, Ka Yan Wai1. 1Medical
Department, Kwong Wah Hospital, Hong Kong, Hong Kong; 2TB and Chest Unit,
Wong Tai Sin Hospital, Hong Kong, Hong Kong

Introduction: Forced oscillation technique (FOT) is a fast, convenient technique
for lung function measurement. However, its use for assessing disease severity in
elderly COPD patients remains unclear.
Aim: 1)To evaluate the accuracy of FOT in assessing disease severity in elderly
COPD patients and 2)to determine the cut-off value of FOT for identifying severe
patient group.
Methods: Spirometry confirmed COPD subjects were recruited from Kwong Wah
Hospital, Hong Kong from Jan 10 to Jan 11. The “GOLD stages” of each patient
were calculated. The correlation of different GOLD stages and FOT parameters
including frequency resonance (FRes), frequency dependence (FDep), average
resistance (RAvr), average reactance (XAvr) and resistance at 6Hz (R6Hz), were
analyzed. The cut-off value of FOT to define “severe” COPD group (%FEV1
<50% predicted) was evaluated.
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Results: Totally, 102 COPD patients with a mean age of 70.3±8.2 and median
GOLD stage of 2 were recruited. FOT parameters correlated well with GOLD
stages. Among the FOT parameters, FRes was the best to predict disease sever-
ity. Cut-off value of FRes >29 has a sensitivity of 71% and specificity 69% in
identifying severe patients (%FEV1<50%), with area under curve value 0.77.

Conclusion: FOT is accurate for assessing disease severity in elderly COPD pa-
tients. FRes value >29 has a good sensitivity and specificity in identifying severe
COPD patients.

P921
Reproducibility data of breath analysis through a gas sensors array and
comparison to spirometry in COPD patients
Simone Scarlata1, Giorgio Pennazza2, Domenica Chiurco1, Marco Santonico2,
Arnaldo D’amico3, Raffaele Antonelli Incalzi1. 1Geriatrics, Unit of Respiratory
Pathophysiology, University Campus Bio-Medico, Rome, Italy; 2Faculty of
Engineering, University Campus Bio-Medico, Rome, Italy; 3Department of
Electronic Engineering, University Tor Vergata, Rome, Italy

Background: There is insufficient information on reproducibility and intra ob-
server variability of breath analysis, a technique proved to have classificatory and
discriminative properties in respiratory diseases. Aim of this study is therefore to
compare variance over time of breath analysis and global spirometry in elderly
patients with COPD.
Materials and methods: Data refer to the 9 COPD patients so far recruited. Patient
underwent breath analysis and respiratory function study 3 times along a period of
3 weeks. The gas sensors array (based on 6 Quartz Microbalances (QMB) covered
with different metalloporphyrins) used for this study was fabricated by Tor Vergata
University, Rome. The reproducibility of sensors measurements and spirometry
data were then compared.
Results: Results are summarized in figure 1 with panels A, B and C respectively
representing the frequency shifts registered by the six QMB sensors (A) and
twelve parameters obtained by global spirometry (B and C). Variance, mean value,
confidence interval and outliers of a set of data are graphically depicted.

Figure 1

Conclusions: Spirometric values show a smaller variance respect to the QMB
frequency shifts. However, the reproducibility of selected sensor data seems fair
enough to allow follow up COPD patients.

P922
Patients with fluctuant peak expiratory flow value in the absent category are
insensitive to dyspnea and are at risk for severe asthma exacerbation
Kumiya Sugiyama, Hirokuni Hirata, Naoya Ikeda, Taichi Shiobara,
Masamitsu Tatewaki, Fumiya Fukushima, Masafumi Arima,
Yasutsugu Fukushima, Takeshi Fukuda. Pulmonary Medicine and Clinical
Immunology, Dokkyo Medical University, Tochigi, Japan

Exacerbation of asthma has a negative impact on quality of life and increases the
risk of fatal asthma. One of the known risk factors of patients with a history of
near-fatal asthma is experiencing mild asthmatic symptoms as opposed to airway
obstruction. We set out to find patients carrying such a risk before they experience
severe exacerbation of asthma.
To determine the character of such patients, we compared the background and
asthma diaries (mean period, 274 days) of 53 asthma patients with their symptoms

and peak expiratory flow value (PEF). According to the criteria of the Japanese
Society of Allergology, symptoms were classified into 8 categories ranging in
severity from absent to severe attack.
Average PEF was 75.2% (50.5–100) in absent, 64.5% (36.6–92.6) in wheeze,
57.3% (25.0–94.7) in mild attack and 43.6% (20.4–83.1) in moderate attack, and
the personal best was 100%. Thus, differences in decreased PEF in cases with
the same symptoms varied widely between patients. PEF in wheeze, mild and
moderate attack did not correlate significantly with the duration of asthma, FEV1
or the proportion of personal best to standard PEF. These PEFs did not show
a significant difference in the groups that were divided by regular treatment of
asthma, but did show a significant negative correlation with the coefficient of
variation of PEF when asthma was absent.
To reveal patients who are insensitive to dyspnea, the most important factor to
consider is the coefficient of variation of PEF when asthma is absent. When we find
such patients who exhibit fluctuant PEF, we have to intervene in their treatment,
even when they claim to be stable.

P923
The use of forced oscillation technique (FOT) in assessment of airway
obstruction and airtrapping in elderly COPD patients
Hoi Nam Tse, King Ying Wong, Ka Yan Wai, Kwok Sang Yee. Medical
Department, Kwong Wah Hospital, Hong Kong, Hong Kong

Introduction: Forced oscillation technique (FOT) is a new lung function measure-
ment technique that may have a role in assessing elderly COPD patients.
Aim: To evaluate the accuracy of FOT in assessment of airway obstruction and
airtrapping in elderly COPD patients.
Methods: Stable spirometry-confirmed elderly COPD subjects were recruited from
Kwong Wah Hospital, Hong Kong from Jan 10 to Jan 11.
Subjects were assessed by both conventional plethysmography and FOT machine
in the same visit. Airway obstruction was measured by FEV1%, Raw, Gaw
while degree of airtrapping was measured by residual volume (RV), total lung
capacity (TLC), inspiratory capacity (IC) and RV/TLC ratio. FOT parameters
like frequency resonance (FRes), frequency dependence (FDep), resistance at 6Hz
(R6Hz), average resistance (RAvr), average reactance (XAvr) were obtained. The
FOT parameters were then compared with the plethysmography.
Results: Totally, 106 patients were recruited. 93.1% were male with a mean age
of 70.6±8.3 and FEV1 of 54.3±21.3. FOT correlates well with conventional
plethysmography for measurement of airway resistance and airtrapping in elderly
COPD patients. Among the FOT parameters, FRes showed the best correlation
with FEV1 (r=0.608, p<0.001) and RV/TLC ratio (r=0.563, p<0.001).

Conclusion: FOT is an accurate and convenient technique for assessment of airway
obstruction and airtrapping in elderly COPD patients.

P924
Pulmonary function and exercise tolerance in glycogenosis type II (GSDII)
Giovanni Ciana1, Ingrid Toller2, Mattia Guerra2, Bruno Bembi1,
Mario Canciani2. 1Regional Coordination Centre for Rare Diseases, University of
Udine, Udine, Italy; 2Pulmonary Unit, Department of Paediatrics, DPMSC,
University of Udine, Udine, Italy

Pompe disease is an autosomal recessive myopathy caused by deficiency of the
lysosomal enzyme α-glucosidase. Enzyme replacement therapy (ERT) with human
recombinant α-glucosidase (rhGAA) is effective in the treatment of infantile forms
of GSDII, but experience in late-onset disease is still limited.
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Aim: To determine ERT long-term effects on pulmonary function and exercise
tolerance in late-onset GSDII.
Methods: 7 children (mean age at starting ERT 11 years, 4M:3F) receiving
bi-weekly infusion of rhGAA for at least 36 months were evaluated performing
pulmonary function tests and 6-min walking tests (6MWT), before (T0) and during
treatment (T12, T24, T36).
Results: Our data describe a predominantly restrictive pattern of lung function at
baseline, without a significant improvement after ERT.

T0 Median values during ERT

FEV1 72.7 (26–110) 85.7 (24–131)
FVC 76.7 (27–113) 81.1 (23–119)
FEV1/FVC 93 104.4

The 6MWT improved during ERT; analysis of individual performances showed
a progressive increase in walking capacity in all the patients. The difference in
6MWT rank distribution at baseline, T12, T24 and T36 was statistically significant
(p< 0.05, according to Friedman).

Patients T0 T12 T24 T36

1 15* 589 565 590
2 718 782 770 739
3 104 156 156 180
4 643 742 630 649
5 572 548 513 598
6 636 580 562 640
7 680 685 719 720
Median 481 583 559 588

*Patient tracheostomized at T0.

Conclusion: Our data highlight as motor and respiratory functions respond dif-
ferently to ERT: motor function seems to improve due to an increased peripheral
muscular endurance, while pulmonary function remains unchanged after start-
ing treatment. Long-term ERT is effective in improving motor function and in
stabilizing respiratory function in late-onset GSDII.

P925
Expiratory flow limitation (EFL) detected non-invasively as a phenotypic
characteristic of COPD
Bernt Bøgvald Aarli1, Peter M.A. Calverley3, Tomal Mikal Lind Eagan2, Per
Sigvald Bakke2, Jon Andrew Hardie2. 1Department of Thoracic Medicine,
Haukeland University Hospital, Bergen, Norway; 2Institute of Medicine,
University of Bergen, Bergen, Norway; 3University Department of Medicine,
University Hospital Aintree, Liverpool, United Kingdom

Within-breath change in reactance at 5Hz during tidal breathing reliably detects
EFL in patients with COPD. We used the method proposed by Dellaca et al to
determine presence of EFL and its relationship to spirometry and demographics of
424 healthy smokers and COPD patients from the Bergen cohort of the ECLIPSE
study.
Aim: Establish the prevalence of EFL by GOLD stage and its relationship to
dyspnoea and BMI.
274 stable COPD patients and 150 healthy smoking controls performed spirometry
and tidal impulse oscillometry.
Results: Presence of EFL in healthy smokers, COPD grade 2,3, and 4 was.7%,
13%, 28% and 40% respectively. Inspiratory resistance and reactance at 5Hz were
higher in COPD than smokers but differed little across GOLD stages.

Demographics

n BMI MRC FEV1 R5insp X5insp

Healthy smokers
non-EFL 149 26±4 0.2±0.4 30.4±0.7L 0.28±0.07 –0.09±0.03
EFL 1 32 1.0 3.9L 0.39 –0.08

COPD GOLD 2
non-EFL 125 26±5 1.3±1.0 1.8±0.5L 0.39±0.12 –0.15±0.06
EFL 19 30±7* 1.9±1.2* 1.5±0.3L 0.51±0.08 –0.20±0.05

COPD GOLD 3
non-EFL 76 24±5 1.5±0.9 1.2±0.3L 0.41±0.10 –0.20±0.07
EFL 29 30±6* 2.3±1.2* 1.1±0.3L 0.50±0.12 –0.22±0.07

COPD GOLD 4
non-EFL 15 22±5 2.6±1.5 0.8±0.2L 0.42±0.10 –0.22±0.10
EFL 10 25±6 2.4±1.4 0.7±0.1L 0.43±0.06 –0.23±0.08

MRC: Medical Research Council dyspnoea scale; R5insp: Inspiratory resistance at 5Hz; X5insp:
Inspiratory reactance at 5Hz; *p<0.05.

Conclusion: EFL became more common in higher GOLD stages, but a significant
number of patiens in all GOLD stages were not flow limited at rest. In GOLD stage
2 and 3 EFL patients were more breathless, despite similar spirometry, but EFL
also tracked obesity, which may contribute to both EFL and dyspnoea. Presence of
EFL has potential to be an independent phenotypic characteristic in stable COPD.

P926
Area under the maximum expiratory flow-volume curve a sensitive
parameter in the evaluation of airway obstruction
Lubomir Legath, Marek Varga, Slavomir Perecinsky, Martin Orolin. Respiratory
Diseases and Tuberculosis, University Hospital of L. Pasteur, Kosice, Slovakia
(Slovak Republic) Occupational Medicine and Clinical Toxicology, Medical
Faculty of University of P.J. Safarik, Kosice, Slovakia (Slovak Republic)

Introduction: The most frequently used parameters for assessing bronchocon-
striction and bronchodilation are forced expiratory volume in 1 s (FEV 1) and
peak expiratory flow (PEF).
Objectives: To assess the sensitivity of other parameters after induced bronchocon-
striction and bronchodilation.
Methods: Forced vital capacity, FEV 1, PEF, maximum expiratory flows (MEF)
at 25, 50 and 75% of vital capacity and the area under the maximal expiratory
flow- volumeMEFV curve (Area ex) were measured in two groups of asthmatic
patients after induced bronchoconstriction and bronchodilation.
Results: In 158 asthmatics without airway obstruction, bronchoconstriction was
induced by inhalation of 1% histamine aerosol. The 20% fall in Area ex compared
to baseline was found in all asthmatics, while the 20 and 15% falls in FEV 1
were noted in 31 and 69% of the patients, respectively. Other parameters were less
sensitive. Another 102 asthmatics with mild-moderate airway obstruction were
treated with various bronchodilators. The 20% increase in Area ex was observed
in all asthmatics, while the 20% increase in FEV 1 was found in only 28% of the
patients and the 15% increase in FEV 1 in 56%.
Conclusion: In evaluation of correlation between dynamic functional parameters
the most accurate parameter is Areaex – value defining surface under the expiratory
part of “flow – volume” curve. Area ex was a sensitive parameter in the evaluation
of airway patency in comparison withf MEF25, MEF50, MEF75, FEV 1 and other
parameters measured from the MEFV curve in our study patients.

P927
Determination of predominant site of airway obstruction in patients of
bronchial asthma: Role of impulse oscillometry
Harmanjit Singh Hira, Amandeep Kaur. Internal Medicine and Pulmonary
Medicine, Maulana Azad Medical College and Lok Nayak Hospital, New Delhi,
India

Background: The major site of airflow limitation in bronchial asthma varied from
central to peripheral airways.
Aims and objectives: To determine predominant site of airway obstruction in
patients of bronchial asthma by impulse oscillometry and flow volume loop.
Methods: Twenty five patients of asthma underwent both impulse oscillometry and
flow volume loop studies. Predominant site of airway obstruction was determined
by impedance spectra and visual lung model of IOS, and parameters of flow
volume loop.
Results: Two patients were excluded from final analysis as their impedance spectra
showed significant upper airway influence which would have made localization of
site of airway obstruction invalid.
Of the 23 patients, IOS could detect obstruction in all of them (P<0.05). It re-
vealed predominant obstruction in central airways in 15 (65.5%) and predominant
peripheral airway obstruction in eight (34.5%) patients.
Flow volume loop could detect obstruction in 18 patients (78.2%). This did localise
combined central and peripheral airway obstruction among 12 patients (52.2%).
Six (26.1%) patients had predominant obstruction in peripheral airways.
Conclusions: To determine site of airway obstruction, impulse oscillometry has
proven to be an advantageous over flow volume loop. Furthermore, it could detect
airway obstruction among those patients where flow volume loop was normal.

P928
Short and long-term variability of oscillatory mechanics parameters in
asthma
Alessandro Gobbi1, Carlo Gulotta2, Paola Gasparini1, Riccardo Pellegrino3,
Arnab Majumdar4, Antonio Pedotti1 , Vito Brusasco5, Bela Suki4,
Raffaele Dellaca’1. 1Bioengineering Department, Politecnico di Milano
University, Milano, Italy; 2Fisiopatologia Respiratoria, AOU S. Luigi, Orbassano
(TO), Italy; 3Fisiopatologia Respiratoria e Studio della Dispnea, AO S. Croce e
Carle, Cuneo, Italy; 4Department of Biomedical Engineering, Boston University,
Boston, MA, United States; 5Fisiopatologia Respiratoria, Università di Genova,
Genova, Italy

Increased temporal fluctuation of oscillatory mechanics parameters measured over
15 minutes has been suggested to be a specific feature of asthma, though this
is still a controversial issue. We aimed to evaluate whether variability over time
scales >1 day can reliably separate asthmatic from healthy subjects.
Within-breath respiratory resistance (Rrs) and reactance (Xrs) were measured by
forced oscillations during 2min of tidal breathing at morning and evening for 6
months in 10 mild asthmatic and 10 healthy subjects. Short-term (within measure-
ments) and long-term (2, 4, 8, 16 and 32 consecutive days) variability of Rrs and
Xrs was characterized by their standard deviations (SDRrs and SDXrs).
Short-term variability of either Rrs or Xrs was not significantly different be-
tween asthmatic and healthy subjects (p>0.05). SDRrs was significantly larger
in asthmatics than in healthy subjects with a time scale ≥4 days using morning
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(0.60 vs 0.32 cmH2O s L-1, p<0.03) and ≥16 days using evening (0.64 vs 0.42,
p<0.05) data. When Rrs was partitioned into inspiratory (Rinsp) and expiratory
(Rexp) components, long-term SDRinsp but not long-term SDRexp (p>0.05) was
significantly larger in asthmatic than healthy subjects. SDRinsp was greater already
for time scales ≥2 days in the morning (0.44 vs 0.24, p<0.02) and ≥4 days in the
evening (0.49 vs 0.30, p<0.05). SDXrs was significantly larger in asthmatics from
2-day time scale (0.23 vs 0.11, p<0.01 morning; 0.19 vs 0.13, p<0.03 evening).
In conclusion, the assessment of FOT-based variability over a relatively long-term,
i.e., few days, period provides an explanation for previous controversial findings
and allows us to reliably distinguish asthmatics from normal subjects.

P929
Determination of respiratory flow by tracheal sound-frequency-analysis
Volker Gross1, Denise Basu2, Michael Scholtes2, Florian Schudt1,
Ulrich Koehler2, Keywan Ali Sohrabi2. 1Dept. of Biomedical Engineering,
University of Applied Sciences Giessen-Friedberg, Giessen, Hessen, Germany;
2Division of Respiratory and Critical Care Medicine, Philipps-University
Marburg, Marburg, Hessen, Germany

The established methods to detect the flow are pneumotachographic measurements,
which are not always ideal to use regarding long term measurements and mea-
surements during sleep. Thus it is interesting to find an alternative non-invasive
method to detect the quantitative value of the flow.
There are some further appendages that use tracheal respiratory sound intensity,
but there is no method suitable for measurements during a noninvasive ventilation.
The aim was to create a new method, easy to use under different long term
conditions, based on tracheal sound-frequency-analysis.
Up to now, 43 subjects (male, non-smoker, normal BMI, 18-60 years old,
FEV1>80%) were tested. The subjects breathed during 15 minutes without
and with different masks. The measuring method included a respiratory sound
sensor which was affixed paralaryngeally on jugular and a pneumotachograph. The
flow-curve was calculated using the envelope of frequency spectra via fast fourier
transformation.
It was possible to achieve a very good correlation between the calculated flow-curve
and the real flow (R>0,8) in all conditions.
This method is very easy to use and could be established for patients who are not
eligible for conventional measurements (infants, measurement during sleep and
for patients with noninvasive ventilation).

P930
Peripheral airway function in COPD assessed by Sacin and Scond using SF6
and He multiple breath washout
Maria Ström1, Paul Robinson2, Emilia Viklund1, Sanna Kjellberg1,
Per Gustafsson1. 1Department of Paediatrics, Central Hospital, Skövde, Sweden;
2Department of Respiratory Medicine, Children’s Hospital at Westmead, Sydney,
New South Wales, Australia

Background: Peripheral airways, particularly acinar airways, are involved in
COPD. Sacin for SF6 reflects ventilation inhomogeneity deep inside the acinus,
while Sacin for He reflects inhomogeneity proximally in the acinus, and Scond
indicates inhomogeneity in the small conducting airways. We tested the hypothesis
that Sacin and Scond are greater for SF6 vs. He in COPD.
Methods: Multiple breath SF6 and He washout, using a mass spectrometer, was
performed at baseline and post bronchodilator (BD, 400 mcg salbutamol and
80 mcg ipratropium pMDI) prior to spirometry and DLCO: 41 COPD subjects
(17M/24F), 45-66 yrs, smoking history 10-75 pack yrs. Reference values for Sacin
and Scond were obtained in 46 non-smoking healthy subjects aged 19-71 yrs.
Local spirometry and DLCO reference equations were used [1,2]. Results were
expressed as median (range) z-scores, and wilcoxon rank sum test used for paired
comparisons.
Results: SF6 Sacin and Scond z scores were greater than He indices both at
baseline and post BD in COPD subjects (p<0.001 for all).

At Baseline Post BD

FEV1 –2.8 (–5.6; –0.9) –2.2 (–4.4 ; –0.6)
FEV1/VC –3.1 (–7.4; –1.0) –2.6 (–7.2; 0.2)
DLCO –2.0 (–5.0; –0.6)
Scond He 1.8 (–1.1; 7.7) 2.0 (–1.5; 7.5)
Scond SF6 3.0 (–1.5; 10.5) 4.0 (–1.0; 10.4)
Sacin He 5.9 (1.5; 23.8) 6.0 (0.8; 23.5)
Sacin SF6 9.5 (2.4; 25.4) 8.5 (0.8; 28.6)

Conclusions: COPD was characterized by greater ventilation inhomogeneity in
the distal vs. the proximal acinar portion. The degree of ventilation inhomogeneity
found in COPD within the acinus is greater than in the conducting airway zone.
References:
[1] Hedenström et al. Bull Eur Physiopatol Respir. 1985;21:551-7.
[2] Hedenström et al. Upsala J Med Sci. 1986;91: 299-310.

P931
Spatial heterogeneity in regional pulmonary function in COPD patients and
healthy young and elderly subjects
Barbara Gawelczyk1, Sven Pulletz1, Hans-Peter Hauber2, Peter Zabel2,
Norbert Weiler1, Inéz Frerichs1. 1Dept. of Anesthesiology and Intensive Care
Medicine, University Medical Center Schleswig-Holstein, Campus Kiel, Kiel,
Germany; 2Dept. of Pneumology, Medical Clinic, Research Center Borstel,
Borstel, Germany

Introduction: Electrical impedance tomography (EIT) can determine regional
dynamic gas volume changes in the lungs. The aim of our study was to examine
the regional differences in lung function in COPD patients and healthy adults using
EIT.
Patients and methods: 33 COPD patients (GOLD II-IV) and 25 healthy young
and elderly adults were studied. EIT data were collected at up to 44 images/s (Goe-
MF II, CareFusion, Hoechberg, Germany) in parallel with spirometry. Regional
inspiratory (IVC) and forced vital capacities (FVC), forced expired volume in 1s
(FEV1) and tidal volume (VT) were determined in 912 EIT image pixels in the chest
cross-section. Coefficient of variation (CV) was calculated from all pixel values to
characterize the heterogeneity of lung function. The average value reflecting the
volumetric changes in the cross-section was also determined. Statistical analysis
was carried out by one-way ANOVA with Bonferroni post test.
Results: The CV values of regional IVC, FVC, FEV1 and VT were significantly
different between healthy adults and COPD patients (p values: 0.0102, 0.0050,
0.0022 and 0.0047). No differences existed between the young and elderly subjects.
The average IVC, FVC, FEV1 and VT in the chest cross-section were significantly
different among the groups (p values:<0.001, <0.001, <0.001 and 0.0054). The
highest values were noted in the young subjects, significant differences between
the elderly and COPD patients were found for IVC, FVC and FEV1.
Conclusion: EIT is able to detect disease and age related differences in regional
lung function. The heterogeneity of lung function is similar in the young and
elderly healthy subjects but lower than in COPD patients.

P932
Evaluation of respiratory impedance in COPD by forced oscillation technique
using a MostGraph
Yasuhiro Yamauchi1, Tadashi Kohyama1, Hajime Takizawa2, Makiko Kase1,
Masafumi Horie1, Yu Mikami1, Takahide Nagase1. 1Respiratory Medicine, The
University of Tokyo, Tokyo, Japan; 24th Department of Internal Medicine, Teikyo
University School of Medicine University Hospital, Mizonokuchi, Kawasaki City,
Japan

Background: COPD is characterized by not fully reversible airflow limitation and
defined with the decrease in FEV1 by spirometry. The Forced Oscillation Tech-
nique (FOT) can detect impairments of lung function by measuring lung resistance
and reactance during normal tidal breathing. A MostGraph is one of the FOT, using
multi-spectrum oscillation technique, and demonstrates the frequency-dependent
and time-dependent respiratory impedance in 3-dimensional graphics.

We evaluated the respiratory impedance during inspiratory and expiratory phase
of normal breathing in COPD patients.
Methods: We recruited 26 outpatients with stable mild (n=13) and moderate
(n=13) COPD at the University of Tokyo Hospital. The impedance of respiratory
system was measured by FOT using a MostGraph. Respiratory resistance (Rrs)
and respiratory reactance (Xrs) during inspiration and expiration were evaluated
at 5 Hz and at 20 Hz of oscillatory frequency.
Results: All indices of respiratory resistance, such as Rrs5 and Rrs20, were slightly
higher in moderate COPD than mild, although there were no significant differences.
There was a tendency that the ratio between the difference of Rrs5max-min and
the difference of Rrs20max-min within tidal breathing was higher in mild COPD
than moderate (p=0.08).
Conclusion: The larger difference in Rrs5-20 during tidal breathing might be
useful property to distinguish the severity of COPD.
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P933
Freeflowmetry – The new method of evaluation of the respiratory function
phenotype
Zygmunt Podolec. Physiology and Mechanics of Breathing, Research and
Development Centre MEDiNET, Cracow, Poland

Introduction: Freeflowmetry is the new method of air flow and air volume mea-
surement during forced and free breathing through the open or partially closed
mouth or through the nose. Application of tight silicone mask connected with
dPP® pneumotachograph allows adaptation of the natural resistance of the oral
cavity in order to reduce the airway collapse.
The aim of the study was to compare the results of examination performed
with dPP® pneumotachograph with mouthpiece, with the results of examination
performed with silicone mask
Method: The examinations were performed using PNEUMO® PC spirometer
[abcMED, PL] in group of COPD patients: 6 female and 4 male at age of 75±5
years and in control group of healthy: 6 female and 2 male at age 73±6 years.
The results are shown in table 1.

Table 1

Method Spirometric Freeflowmetric

Parameter FIVC FVC �FVC FEV1 FEV1/FVCmax fFVC-CM �fFVC]
[L] [L] [ml] [L] [L] [ml]

COPD 1,55 1,04 510 0,92 0,59 1,63 590
Control 2,77 2,38 390 2,11 0,76 2,45 70

NS p<0,05 NS p<0,05 NS NS p<0,05

�FVC = FIVC – FVC; fFVC-CM = measurement of FVC through partially closed mouth;
�fFVC = fFVC-CM – FVC.

Conclusion: Freeflowmetric examination can contribute to the optimization and
individual adaptation of treatment, the determining of the phenotype of bronchial
obstruction and/or airway collapse in common diseases such as COPD and asthma.
Further studies are required for the comparison of freewlowmetric test results before
and after physical exercise and before and after application of bronchodilator.

P934
Audit of a new mannitol challenge testing service in a UK tertiary centre
Martyn Bucknall. Lung Function Department, Guys and St Thomas’ NHS
Foundation Trust, London, United Kingdom

Guys and St Thomas’ NHS Foundation trust (GSTT) is a tertiary hospital based in
London, UK, offering specialist allergy and asthma clinics.
In July 2010, GSTT switched from using histamine to mannitol for performing
bronchial challenge testing (BCT). BCT is an essential diagnostic investigation for
identifying/excluding asthma and monitoring responses to treatment regiimes.
We performed an audit of the new service, using mannitol between July 2010
and February 2011. We looked at patient demographics, (age, sex, baseline lung
function), test outcomes (i.e. positive, negative, reasons for terminating test, fall in
FEV1), sources of referral and clinical rweasons for referral to our laboratory.
Table 1 shows patient demographics and baseline lung function. 60 patients were
referred to the service (28M, 32F). The mean age was 40.2 yrs.

Table 1. Patient demographics

All Male Female

Number (n, %) 60 28 (47%) 32 (53%)
Age in yrs, mean (range)) 40.2 (16–70) 40.1 (21–66) 40.2 (16–70)
Baseline FEV1, % pred (range) 95.2 (54–145) 92.0 (55–145) 98.0 (54–130)

Table 2 shows source of referral and reason for referral.

Table 2. Source of referral

Source of Referral Number (%)

Allergy 36 (60%)
Thoracic Medicine 18 (30%)
Paediatric Allergy 1 (1.66%)
Cardiology 1 (1.66%)
ENT 1 (1.66%)
Oncology 1 (1.66%)
Accident + Emergency 1 (1.66%)
Unknown 1 (1.66%)

100. Clinical parameters in airway diseases

P935
Tracheal sound level as a potential diagnostic tool for pulmonary obstructive
syndromes
Tudor Andrei Cernomaz, Daniela Boisteanu, Raluca Vasiluta, Traian Mihaescu.
Pneumology, Clinic of Pulmonary Diseases, Iasi, Romania

Aim and objectives: to asses the possibility of developing a tracheal sound analysis
tool capable of diagnosing obstructive syndromes.
Material and methods: 34 subjects were stratified to the obstructive or control
group. Tracheal sound was recorded during a forced expiratory maneuver; acquired
signals were analyzed in terms of sound level vs time and a linear regression model
was computed. The obstructive subgroup included 21 vs 13 controls. We found
statistically significant between group differences for expiratory duration and for
the linear regression and negative significant correlations between slope and expi-
ratory duration, FEV1 and FEV1/VC. Building the ROC curve a threshold value
of -19.67 for the slope of the linear regression model will associate a sensitivity of
95% and a specificity of 84.6% for this test.
Conclusion: Available data suggests that tracheal sound level analysis could be de-
veloped into a diagnostic and monitoring tool; additional mathematical approaches
are probably necessary.

P936
Clinical interpretation of St George’s respiratory questionnaire in Chinese
COPD patients
Yipeng Du, Rong Liu, Bei He. Respiratory Medicine, Third Hospital of Peking
University, Beijing, China Respiratory Medicine, Third Hospital of Peking
University, Beijing, China Respiratory Medicine, Third Hospital of Peking
University, Beijing, China

Backgrounds: Although the St George’s Respiratory Questionnaires (SGRQ) was
used widely in China as a valid instrument for quality of life evaluation in COPD
patients, the relationship between SGRQ, lung function and therapeutic effect is
uncertain.
Objectives: To determine whether the SGRQ was related with lung function in
Chinese COPD patients and evaluate therapeutic effect on them.
Methods: After a two weeks run-in period, outpatients (63 patients; 10 women;
mean age 67.6 years) were assessed at baseline by the SGRQ-MC, clinical data
and spirometry. Then patients were treated in a randomised, open-labeled, parallel
group trial with either a combination of 50μg salmeterol and 500μg fluticasone
propionate twice daily (SF, n = 18, mean age 67.4 years) or 21μg ipratropine
bromide and 120μg salbutamol quartic daily (IS, n = 18, mean age 66.7 years) for
3 months.
Results: SGRQ activity score and total score were negatively correlated with
FEV1% predicted (r = -0.427, P = 0.016, activity score; r = -0.368, P = 0.042,
total score) and FVC% predicted (r = -0.534, P = 0.002, activity score; r = -0.504,
P = 0.004, total score) in subjects of age less than 70 years. Such relationships
were not seen in subjects of age more than 70 years. Moreover, SGRQ score was
significantly reduced by SF (difference -19.8; 95% CI -28.3 to -11.3; P < 0.001)
but not by IS. SF did not significantly change FEV1% predicted.
Conclusions: SGRQ was associated with lung function in Chinese COPD patients
of age less than 70 years and was valid for evaluating therapeutic effect.

P937
The usefullness of the chronic obstructive pulmonary disease assessment test
Young Hwang, Jong Lee, Ho Kim, Ju Cho, You Kim. Internal Medicine,
Gyeongsang University Hospital, Jinju, Kyungnam, Korea

Background: It is important to assess and monitor the patients in management
of COPD. Recently the COPD assessment test (CAT) has been developed as a
short simple method for assessing and monitoring of the quality of life in COPD
patients. The obsject of this study is to evaluate the usefullness of the Korean
version of COPD assessment test (KCAT) for assessing and monitoring COPD
patients in Korea.
Methods: The study was included 60 patients with COPD in outpatient clinic.
We investigated the frequency of acute exacerbations during a previous year. We
also measured the spirometry and distance to walk for 6 minutes and obtained the
MMRC dyspnea scale, Korean version of the CAT, and BODE index. To assess
the usefulness of KCAT, correlations between KCAT and other methods were
evaluated.
Results: The KCAT score was correlated significantly with FEV1% (r=0.323,
p=0.012), the frequency of acute exacerbation (r=0.292, p=0.024), MMRC dysp-
nea scale (r=0.554, p<0.001), BODE index (r=0.380, p=0.003) and 6MWD (r=
-0.372, p=0.004). The mean KCAT score was increased according to GOLD stages.
Conclusions: The KCAT were shown to be useful assessment of COPD severity.
Therefore the KCAT is easily applicable and simple method for assessment of
COPD severity in outpatient clinic in Korea.
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P938
Collection of year-round hay fever symptoms using a public website
(www.allergieradar.nl)
Letty A. de Weger1, Eefje B. Op den Buysch2, Arnold J.H. van Vliet3.
1Department of Pulmonology, Leiden University Medical Center, Leiden,
Netherlands; 2Online Communication, Triptic BV, Eindhoven, Netherlands;
3Environmental Systems Analysis Group, Wageningen University, Wageningen,
Netherlands

Introduction: On average 10-20% of the population in the industrialized world suf-
fers from pollen allergy, also known as hay fever. The geographical distribution and
severity of hay fever symptoms in the Netherlands year-round is largely unknown.
Aims and objectives: Our objective was to study whether symptoms collected
by an interactive internet platform from participants characterized by an internet
questionnaire can provide relevant information on hay fever.
Methods: On May 13 2009 the website www.allergieradar.nl was launched. Par-
ticipants could register by completing an extensive questionnaire on their hay fever
(symptoms, doctor diagnosis, etc). Once registered, participants regularly entered
their geographical position and their symptoms of nose, eyes and lungs on a scale
from 1-10. All data from 2009 (May 13-Dec 31) and 2010 (Jan 1-Dec 31) were
stored in a database and analysed.
Results: Approx. 7000 entries with symptoms scores were collected in 2009 and
in 2010 by 884 and 491 participants, respectively. More than 80% of the partic-
ipants reported a doctor diagnosed hay fever. The majority of these participants
suffered from nose and eye symptoms (>92%) and approx. 50% (also) from lung
symptoms. The daily mean maximum symptom score of these participants corre-
lated with the logarithm of the daily pollen counts (correlation coefficient=0.549,
p<0.001)). Analysis of the individual symptoms showed that lung symptoms were
more severe during the tree pollen season compared to the grass pollen season.
Conclusions: We conclude that these internet symptom scores are a valuable tool
in studies on hay fever symptoms in the general population and for the development
of hay fever forecasts.

P939
Factors associated with better asthma control in eastern Austria
Victor Bildheim1, Berthold Reichardt2, Michael Wolzt1, Daniel Doberer1.
1Department of Clinical Pharmacology, Medical University of Vienn, Vienna,
Austria; 2AG Behandlungsoekonomie, Burgenlaendische Gebietskrankenkasse
Burgenland, Vienna, Austria

Background: Asthma control is an important component of quality of care for
asthma patients. The controller-to-total-asthma-medication ratio (CTR) has been
evaluated as a reliable asthma control and quality indicator.
Aim: To evaluate the effects of a regional “asthma awareness campaign” during
2008 (patient, pharmacy and physician training) on asthma control.
Methods: We used a database form a central health insurance (BGKK, covering
70% of the population) to select a cohort (n=1158) with an asthma diagnosis
(HEDIS criteria). Data for 2007 and 2008 regarding hospital and physician visits,
pulmonary function tests, medication claims, etc. were extracted. The CTR was
calculated from the amount of DDDs of controller medication divided by the
amount of DDDs of controller and reliever medication.
Results: The asthma control for the cohort improved from 2007 to 2008 (CTR:
0.758±0.324 vs 0.769±0.326; 2007 vs 2008; p = 0.01). Predictors of a higher
(better) CTR were female sex, performance of pulmonary functions tests, and type
of controller medication (combination preparation). No influence was found for
the number of physician visits, type of specialist, and age. From 2007 to 2008 there
was a strong trend from single preparations (-7%) to combination preparations
(+22%) of controller medication leading to higher costs (+10.6%). Analogously,
in a subgroup of the cohort (n = 169) the asthma control test (ACT) showed an
improvement (20.11±4.29 vs 21.11±3.89; p = 0.02), in particular for questions 2
and 4 regarding exacerbations and reliever medication.
Conclusion: Population based data showed that a regional awareness and educa-
tional initiative can improve asthma control.

P940
Asthma control test: Cut off values of control according to GINA guideline
and its ability to predict exacerbations and treatment decisions
Fanny W.S. Ko1, David S.C. Hui1, Ting-Fan Leung2, Jojo H.Y. Chu1, Gary
W.K. Wong2, Susanna S.S. Ng1, Christopher K.W. Lai1. 1Department of
Medicine and Therapeutics, The Chinese University of Hong Kong, HK, Hong
Kong; 2Department of Paediatrics, The Chinese University of Hong Kong, HK,
Hong Kong

Introduction: This study assessed ACT cut-off values for asthma control accord-
ing to the GINA guideline in adults. ACT score in the prediction of exacerbations
and serial changes in ACT score over time in relation to treatment decisions was
also assessed.
Methods: Subjects completed ACT together with same-day spirometry and frac-
tional concentration of exhaled nitric oxide (FeNO) measurement at baseline and
at 3 months. Physicians, blinded to the ACT scores and FeNO values, assessed the
patient’s asthma control in the past month and adjusted the asthma medications
according to management guideline. Asthma exacerbations and urgent health care
utilization (HCU) at 6 months were recorded.

Results: 379 (120 men) asthmatics completed the study. The ACT cut-off for
uncontrolled and partly controlled asthma were ≤19 (sensitivity 0.73, specificity
0.67,% correctly classified 69.5) and ≤22 respectively (sensitivity 0.73, specificity
0.71,% correctly classified 72.1). Baseline ACT score had an odds ratio of 2.34
(95%CI 1.48-3.69) and 2.66 (1.70-4.18) for urgent HCU and exacerbations respec-
tively at 6 months (p<0.0001). However, baseline FeNO and spirometry values
had no association with urgent HCU and exacerbations. For serial changes of ACT
scores over 3 months, the cutoff value was best at ≤3 for treatment decisions with
low sensitivity (0.23) and% correctly classified (57.3%) values.
Conclusion: Single measurement of ACT is a useful tool for assessment of asthma
control, prediction of exacerbation and changes in treatment decisions.

P941
Relationship between quality of life, exercise capacity and disease severity in
patients with chronic obstructive pulmonary disease
Michelle Le Cheminant1, Gillian Austin2, Camilla Basu2, Thida Win1.
1Respiratory Medicine, Lister Hospital, Stevenage, Hertfordshire, United
Kingdom; 2Pulmonary Rehabilitation Team, Danestrete Health Centre,
Stevenage, Hertfordshire, United Kingdom

The Chronic Obstructive Pulmonary Disease (COPD) Assessment Test (CAT) is a
new, simple questionnaire designed to evaluate quality of life in COPD patients.
In contrast to more complex assessment tools (such as St. George’s Respiratory
Questionnaire), few studies have evaluated its relationship with other disease
severity markers in COPD.
In this study we investigated the relationship between CAT score and markers of
disease severity in COPD; including forced expiratory volume in 1 second (FEV1),
endurance shuttle walk test (ESWT) and incremental shuttle walk test (ISWT).
Fifty patients with a known diagnosis of COPD (male: female ratio 22:28, mean
age 68.1±13.3 years, mean FEV1 46.9±20.3% of predicted) were evaluated using
spirometry, ESWT and ISWT. Quality of life was assessed using CAT. Mean ISWT
was 182±124 metres and mean ESWT was 6 minutes 58 seconds ± 6 minutes.
CAT score correlated negatively with ESWT (r = -0.401, p<0.01) and ISWT (r
= -0.30, p<0.05). There was no significant correlation with FEV1 in this study
population. However, it is very interesting that CAT score is inversely related to
exercise capacity. As the disease gets more severe, quality of life worsens (higher
score on CAT) and exercise capacity falls (lower ESWT/ISWT). Although this
concept is logical, it was not described prior to this study.
Our study showed that CAT represents a useful instrument to evaluate disease im-
pact in COPD, when interpreted alongside complementary diagnostic information.
It would be intriguing to see the relationship between CAT and other parameters
of lung function, such as transfer factor and lung volume in future studies.

P942
30 cases of tracheobronchopathia osteochondroplastica: Multicenter analysis
Seung Wook Jung1, Yeon Jae Kim1, Byung Ki Lee1, Shin Yup Lee2, Chi
Young Jung3, Kyung Chan Kim4, Dae Sung Hyun4. 1Department of Internal
Medicine, Daegu Fatima Hospital, Daegu, Korea; 2Department of Internal
Medicine, Kyungpook National University Hospital, Daegu, Korea; 3Department
of Internal Medicine, Keimyung University Dongsan Hospital, Daegu, Korea;
4Department of Internal Medicine, Daegu Catholic University Medical Center,
Daegu, Korea

Background: Tracheobronchopathia osteochondroplastica (TBO) is a rare benign
disease characterized by multiple submucosal osteocartilaginous nodules of trachea
and bronchi. However, data concerning TBO patients are limited in korea.
Methods: From 2005 through 2010, a retrospective study was conducted in 30
TBO patients recruited from 4 hospitals (3 university faciliated hospitals and
1 community hospital) in korea. The baseline characteristics, clinical presenta-
tions, radiographic features, bronchoscopic findings and clinical outcomes in these
patients were reviewed.
Results: Among the 14,267 patients with flexible fiberoptic bronchoscopy, 30
patients (0.2%) were diagnosed with TBO. Patients were composed of 17 male
and 13 female with a mean age of 60 years. The common symptoms were cough,
dyspnea, and hemoptysis. Endotracheal nodules were the most common findig
on computed tomography (CT). Osteocartilaginous nodules were mainly present
in trachea on bronchoscopy, and the most common type was confluent form.
The mean FEV1 was 101%predicted. Treatment included mostly conservative (n
= 29) and then symptoms were considerably relieved in 8 cases but there was
no significant improvement noted in 18 patients. 4 patients died on account of
associated lung lesion.
Conclusion: In accordance with previous studies, TBO is a rare disease and the
diagnosis should be suspected based on CT findings and bronchoscopic examina-
tion of the airways. This study demonstrated that conservative treatment according
to clinical symptom was effective and showed relatively good clinical outcome.

P943
Assessing the quality of life with CAT in bronchiectasis patients
Beatrice Mahler. Pneumology, “Marius Nasta” Institute of Pneumology,
Bucharest, Romania

CAT is a simple questionnaire used to measure the quality of life in COPD patients
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and it includes eight points. Bronchiectasis is a chronic condition with symptoms
similar to COPD.
Material and methods: I applied the CAT form to 115 bronchiectasis patients
that I subsequently grouped into three categories: 37 posttuberculosis bronchiec-
tasis patients, 53 idiopathic bronchiectasis patients and 25 COPD patients with
associated bronchiectasis.
Results: Bronchiectasis and COPD patients with a mean age of 74.4±4.8 years
had a 17.7 CAT score,which correlates with a FEV mean value of 53.6±10.8%
(p <0.05), posttuberculosis bronchiectasis patients with a mean age of 52.4±16.6
years had a 15.1 CAT score correlated with FEV of 66.1±16.3% (p <0.001), while
idiopathic bronchiectasis patients had a score of 13, with a FEV of 78.4±18.8%
(p <0.001).

CAT Questions Bx + TB Idiopathic Bx Bx + COPD

Cough 3,2 2 3,3
Phlegm 3,3 2,2 3,4
Chest tightness 1,8 1,6 2,2
Breathlessness 1,8 1,6 2,0
Activities 1,2 1,2 1,4
Confidence 1,4 1,2 1,4
Sleep 1,6 1,4 1,8
Enery 2,2 1,8 2,2
Total score 16,5 13 17,7

Conclusions: All three groups demonstrated a moderate impairment of the quality
of life, showing a significant difference between idiopathic bronchiectasis patients
and patients with associated COPD. The association of the two respiratory disease
leads to a lower quality of life for these patients. All associated respiratory diseases
must be considered when interpreting this questionnaire.

P944
Results HEED Belgium – Health-related quality of life in patients by COPD
severity within primary care in Belgium
Guy Brusselle1, Paul Jones2, Lukasz Adamek3, Norbert Banik4, Alex Mehuys5.
1Respiratory Medicine, Ghent University Hospital, Ghent, Belgium; 2Cardiac
and Vascular Sciences, St. George’s Hospital, London, United Kingdom; 3Centre
of Excellence, GSK, London, United Kingdom; 4Biostatistics, GSK, London,
United Kingdom; 5Medical Affairs, GSK, Genval, Belgium

Pan-European data on health status in COPD are scarce. The purpose of the HEED
study was to evaluate the health status from a primary care COPD population in
seven European Countries (Jones P. et al. Health-related quality of life in patients
by COPD severity within primary care in Europe. Respiratory Medicine 2010).
We present here the Belgian results of this Pan-European survey.
This cross-sectional epidemiological study in a primary care setting evaluated
health status in 394 COPD patients by Belgian primary care physicians using the
St George’s Respiratory Questionnaire-C (SGRQ) and the COPD Assessment test
(CAT). The Health-related Quality of Life (HRQoL) scores by GOLD stage, using
both the SGRQ and the CAT, are shown in Table 1.

Table 1. HRQoL Scores by GOLD Stage

QoL Questionnaire Stage I Stage II Stage III Stage IV GOLD Health Outcome
(n=40) (n=83) (n=58) (n=18) Population (n=199)

SGRQ Total score,
Mean (SD) 39.4 (19.8) 43.0 (19.5) 56.3 (18.8) 66.3 (15.8) 46.8 (20.6)

CAT, Mean (SD) 17.1 (9.4) 17.7 (8.7) 20.3 (8.8) 27.1 (6.9) 18.8 (9.2)

HRQoL scores deteriorated as GOLD stage advanced, and the CAT score and the
SGRQ score correlated closely (correlation coefficient of 0,8462; p < 0,0001.

Conclusion: Although both SGRQ total score and CAT score correlate signifi-
cantly with COPD severity and with each other, there is important heterogeneity
in both HRQoL scores among COPD patients per GOLD stage.

P945
Comparison of health status in stable patients with bronchiectasis due to
common variable immune deficiency (CVID), and idiopathic bronchiectasis
Lorraine Ozerovitch1, Samantha Prigmore2, Winston Banya3, Robert Wilson1,
Noel Snell1 , Peter Kelleher1, Jillian Riley4. 1Host Defence Unit, Royal Brompton
and Harefield NHS Foundation Trust, London, United Kingdom; 2Respiratory
Services, St George’s Healthcare NHS Trust, London, United Kingdom;
3Research Services, Royal Brompton and Harefield NHS Foundation Trust,
London, United Kingdom; 4Post-Graduate Education (Nursing), Royal Brompton
and Harefield NHS Foundation Trust, London, United Kingdom

Background: Patients with CVID develop bronchiectasis (bx) due to damage
caused by lung infections. Bx is associated with impaired health status (Wilson
C et al Am J Respir Crit Care Med 1997; 156: 536-541). Improved treatment for
CVID+bx has led to fewer infections but little is known about impact on health
status.
Methods: Patients undertook a Shuttle Walking Test (SWT) and completed the
St George’s Respiratory Questionnaire (SGRQ). Scores were compared with data
from a previous study of idiopathic bx (Ozerovitch L et al Am J Respir Crit Care
Med 2004; 169: A330).
Results: 22 patients participated; 9 male (41%); mean age 45 (range 17-67);
20 (91%) on immunoglobulin (Ig) therapy. Patients with CVID+bx had better
scores for all SGRQ domains, and better SWT, both of which were clinically
relevant; SGRQ >4 point difference (Jones P, Eur Respir J 2002; 19: 398-404);
SWT 60-115m (Pepin V et al, Thorax 2011;66:115-120), although neither attained
statistical significance.

SGRQ: Mean Scores (SD) CVID with bx (n=22) Id bx (n=36) p:

Symptoms 58.3 (23.7) 65.8 (22.3) 0.23
Activity 37.0 (27.0) 45.4 (25.0) 0.23
Impact 27.8 (22.2) 34.4 (18.1) 0.22
Total Score 35.8 (23.0) 43.0 (18.7) 0.19
SWT(m) 513 (213.0) 432 (157.7) 0.10

There were no significant correlations between SWT and activity component or
SGRQ Total Score (r= -0.45, p>0.05; r= -0.43, p>0.05) in the CVID with bx
group.
Conclusion: Patients with bx due to CVID have impaired health status and SWT;
scores were generally better than for demographically similar historical controls
with idiopathic bx, possibly as a result of specific therapy (Ig replacement) in the
majority of these patients.

P946
Prospective evaluation of asthma control using three different classification
systems
Stephanie Korn, Julia Both, Marisa Hübner, Christian Taube, Roland Buhl.
Pulmonary Department, Mainz University Hospital, Mainz, Germany

The goal of asthma treatment is to achieve and maintain current best control
and reduce future risk of exacerbations and long-term morbidity. Aim of this
study was to prospectively evaluate asthma control using GINA, ACQ (asthma
control questionnaire) and ACT (asthma control test) in treated asthma patients in
a real-life setting.
In 148 consecutive patients (48.6% male, age 46.3±14.5yrs., FEV1 2.6±0.9 L,
FEV1 78.8±21.9% of pred.) who were routinely followed-up in our outpatient
clinic asthma control was evaluated using GINA, ACQ and ACT. The GINA
classification was taken as the “true” classification and ACQ and ACT scores as
“predictor” classifications. The relationship between ACQ and ACT scores and
GINA-defined controlled/partly controlled vs. uncontrolled asthma was evaluated
with the ACQ cut-point ≥1.50 and ACT cut-point≤ 19 as tests for GINA uncon-
trolled status in terms of sensitivity, specificity as well as positive and negative
predictive values.
The ACQ-7 and ACT correctly predicted GINA-defined uncontrolled asthma in
62.8% and 71.8% of patients, resp. Sensitivity was high with 88% for ACQ-7 and
94% for ACT, specificity was 56.8% and 69.2%, positive predictive value was
62.8% and 71.8% and negative predictive value was 85.2% and 93.1% (ACQ-7
and ACT). Similar results were obtained using ACQ-5. ACQ-7 and ACT detected
significantly more patients having uncontrolled asthma compared to the GINA
classification (p<0.001).
Our results indicate that an ACQ score ≥1.50 and an ACT score ≤19 identify
patients with uncontrolled asthma for whom a full clinical review is needed. ACQ
and ACT are easily and rapidly completed by patients and can serve as useful tools
in the clinic to assess asthma control.

P947
Objective measurement of activity of daily living and sleep in subjects with
COPD
Jack McKenzie. Philips Home Healthcare Solutions, Philips Respironics, Bend,
OR, United States

Decreased Activity of Daily Living (ADL) and sleep disorders are associated with
high morbidity that impacts quality of life in patients with chronic obstructive
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pulmonary disease (COPD). There is no good data to assess the ADL and sleep of
COPD subjects in their home environment.
Wrist based actigraphy (Actiwatch-Spectrum) was used to evaluate activity in
COPD subjects to address the hypothesis that actigraphy is a good method of
evaluating ADL and sleep and demonstrate subject compliance.
Twelve COPD subjects and twelve age and gender matched controls wore the
Actiwatch for fourteen (14) days continuously and the activity data was analyzed
for ADL and sleep. Compliance was measured by the built in “off wrist “detector.
Total activity counts/day were significantly less (p≤0.01) in the COPD subjects
than Controls; 237,494±22,946 vs. 557,842±36,006, respectively. Average activity
counts/min and maximum activity counts were significantly less (p≤0.001) in the
COPD subjects; 219±28 vs. 630±58 and 1,560±269 vs. 3,163±862, (p≤0.01),
respectively. Total sleep time in the COPD subjects was significantly reduced
(p≤0.01); 343±15 minutes vs. 451±19 minutes. Sleep efficiency was decreased
in the COPD subjects vs. Controls; 72±3 vs. 88±4 respectively (p≤0.05). The
minutes of wake after sleep onset was significantly (p≤0.01) increased in the
COPD subjects from 105±14 minutes to 39±23. Compliance,% time wearing the
Actiwatch, was the same in COPD and Controls; 99.6±0.2%
Activity of daily living and sleep were significantly decreased in the COPD sub-
jects as compared to controls and compliance was extremely high for both groups
indicating that wrist actigraphy may be a useful measure in COPD.

P948
Cough ability and oxygen saturation (OS) home monitoring in amyotrophic
lateral sclarosis (ALS) patients: Preliminary data
Mara Paneroni, Deborah Trainini, Manuela Saleri, Roberta Peroni,
Michele Vitacca. Respiratory Departement, Fondazione Salvatore Maugeri,
Lumezzane, Bescia, Italy

Background: Cough measure by Peak Cough Expiratory Flow (PCEF) and OS
monitoring are crucial in ALS time course.
Purpose: In ALS patients (ALS score < 35, MIP< 80% and MEP < 100%
prd, PCEF <450 L/m) until drop out (refuse, death, family problems, care under
other health facility) were evaluated: a) feasibility of home daily PCEF and OS
measurements b) PCEF and OS changes c) PCEF and OS variation before and
during each new respiratory derangement event (RDE).
Methods: The patient/caregiver was requested to measure every day PCEF and
OS and to annotate RDE.
Results: 10 patients were enrolled. Two patients refused to start the project when
at home. Eight patients measured PCEF and OS for 185±173 consecutive days
(range 13–431 days) making a 1.246 measurements. Six out 8 patients dropped-out;
daily feasibility worsened from 80% in the first week to 25% at the end of the
study. The mean compliance to measurements was 86.3% (range 38-100%). Four
out 8 patients showed 6 strong RDE. PCEF daily decay (PDD) was 1.29±2.27. No
statistically significant changes in OS were found (from 95.25±1.5 to 95.13±1.71).
PDD and OS variations were not different in patient with or without RDE. Both
PCEF and OS measured at the first day of RDEs were not significantly different
when compared to values before (15 days) and after (30 days) the six RDEs.
Conclusion: In ALS patients, long term feasibility of PCEF and OS daily moni-
toring is unsatisfactory because of high drops out. However, patient’s compliance
to measurements resulted high. The PCEF daily decay is extremely variable while
OS value remains constant. PCEF and OS don’t seem to be influenced by a RDE.

P949
Who win? Spirometry versus symptoms for predicting the longitudinal
outcomes in COPD patients – 10 years observation
Stoica Ion Gabriel1, Adriana Teodorescu2, Dobrescu Iulian Dan3,
Andrei Maria3. 1Ambulatoriul de Pneumologie, Spitalul de Pneumoftziologie
“SF.Stefan”, Bucharest, Romania; 2SECTIA 2, Spitalul de Pneumoftziologie
Campulung Muscel, Campulung Muscel, Romania; 3Ambulatoriu, Spitalul de
Pneumoftziologie Galati, Galati, Romania

The spirometric criteria for COPD diagnosis is the king of the gold standard
and GOLD-guide accepted in diagnosis, treatment, follow, and disease predic-
tion.Unfortunately, little attention has been paid on the importance of respiratory
symptoms in the prognosis of the disease.
Aim: To evaluate whether spirometric criteria are associated with long term clinical
outcomes in COPD patients with or without chronic symptoms. In 2000-2001, 2756
non asthmatic participants in the ECRHS (20-44 years) were classified according to
either the GOLD or the lower limit of normal (LLN) spirometric criteria.GOLD+
when FEV1/FVC<70% and LLN+ when FEV1/FVC<LLN. Each subject was

Results

No airflow obstruction Airflow obstruction

LLN– (no sympt.) LLN– (sympt.) LLN+ (no sympt.) LLN+ (sympt.)

% �FEV1 6.5 [6.3–6.7] 6.6 [6.2–7.1] 7.1 [5.9–8.3] 8.7 [6.6–10.8]**
HSU 2.7 [2.2–3.4] 5.9 [4.6–7.7]** 4.2 [2.1–8.4] 15.8 [9.4–26.7]**

GOLD– (no sympt.) GOLD– (sympt.) GOLD+ (no sympt.) GOLD+ (sympt.)

% �FEV1 6.4 [6.2–6.7] 6.7 [6.3–7.1]* 8.9 [6.5–11.3]* 11.9 [7.4–16.3]**
HSU 2.8 [2.3–3.4] 6.5 [5.1–8.2]** 3.3 [0.8–13.2] 19.6 [8.8–43.7]**

*p<0.05, **p<0.001: vs GOLD–/LLN– (no sympt.).

classified according to the presence of chronic respiratory symptoms.% change in
FEV1 (%�FEV1) and hospital services utilization (HSU) during the follow-up
were evaluated in 2000 - 2010.
Results: GOLD+ and LLN+ were 2.0% and 6.3%, respectively. Mean%�FEV1
and crude rate (1,000/yr) of HSU [with 95%CI] are reported in subjects with or
without airflow obstruction:
Spirometric criteria for COPD that don’t take into consid. the presence of chronic
respiratory symptoms poorly predict longitudinal outcomes in young adults.

P950
Relation of asthma and chronic daily headache
Young Seok Lee, Jae Seung Lee, Sang-Do Lee, Dong Soon Kim, Yeon-Mok Oh.
Pulmonary and Critical Care Medicine, University of Ulsan College of Medicine,
Asan Medical Center, Seoul, Republic of Korea

Introduction: Asthma is one of most prevalent diseases worldwide. Asthma is
reported to be related with diseases such as allergic rhinitis, depression, diabetes
mellitus and others. Some studies with small sample size recently suggested a re-
lation between asthma and headache. However, the relation needs to be confirmed
by a study with larger sample size. The purpose of our study was to examine the
relation between asthma and chronic daily headache using a large population-based
database.
Method: Data of 8966 subjects were obtained from the Korean National Health
and Nutrition Examination Survey II, a nationwide cross-sectional survey with a
stratified random sampling. A multivariate logistic regression was performed to
evaluate the relation of asthma and chronic daily headache with the adjustment of
age, gender, education level, smoking, obesity, severity of stress, sleep disturbance,
and divorce or bereavement.
Result: Among a total of 8966 subjects, 665 subjects had asthma and 91 sub-
jects had chronic daily headache. 16 subjects (2.4%) in 665 subjects of asthma
group and 75 subjects (0.9%) in 8301 subjects of non-asthma group suffered from
chronic daily headache (P=0.001). In a subgroup analysis with only non-smokers,
12 (3.3%) in 367 subjects of asthma group and 52 (1.0%) in 5411 subjects of non-
asthma group suffered from chronic daily headache (P=0.001). The multivariate
logistic regression revealed that the odds ratios (OR) of chronic daily headache for
asthma was 2.0 (95% CI 1.11-3.71). In the subgroup of non-smokers, the OR was
2.7 (95% CI 1.34-5.42).
Conclusion: Subjects with asthma had a higher risk of chronic daily headache than
subjects without asthma in this population-based study. Asthma may be related to
chronic daily headache.

P951
Effect of GERD on clinical severity and functional characteristics of lung
function in asthma
Khalil Ansarin, Akbar Sharifi. Medicine, Pulmonary Disease Section, Tabriz
University of Medical Sciences, Tabriz, East Azarbaydjan, Islamic Republic of
Iran Medicine, Pulmonary Disease Section, Tabriz University of Medical
Sciences, Tabriz, East Aarbaydjan, Islamic Republic of Iran

Background: It is known that almost one third of patients with asthma have
symptomatic evidence for coexisting gastroesophageal reflux disorder (GERD)
which is thought to be aggravating factor in asthma at least in some cases.
Aims and objectives: We investigated the impact of coexisting GERD on the
severity and functional characteristics of asthma.
Methods: Ninety-two patients with asthma diagnosed on the basis of ATS criteria
were studied. Asthma clinical severity was measured in using asthma control test
(ACT) and evidence for GERD was verified using standard questionnaire. Spirom-
etry, impulse oscillometry, and lung volume studies (using body-plethysmograph
and IOS both provide by Jaeger, Germany) were performed. The difference be-
tween total airway resistance (TAWR) indicated by resistance at 5Hz and central
airway resistance (CAWR) as indicated by resistance at 20 Hz in oscillometry
was calculated as representative of resistance of peripheral airways (PAWR). The
relationship between the symptoms of GERD, ACT score and parameters of lung
function were analyzed.
Results: PAWR and TAWR were both significantly higher in asthma patients with
GERD symptoms than patients without GERD symptoms (mean ranks of 56.6 ver-
sus 41.9; P=0.01 and 55.8 versus 43.0 kpL/s; p=0.04, respectively). However, the
values for ACT score, FEV1, FVC, PEF, RV, TLC, FRC/TLC were not significantly
different in these two groups
Conclusion: Clinical severity of asthma measured by ACT score is not different
in asthma patients with and without GERD symptoms and central and peripheral
airway resistance is equally influenced by symptomatic GERD.

P952
Six-minute walk test: Comparison with cardiopulmonary exercise test
performance, lung function and arterial blood gases in patients with
bronchiectasis
Isabel Gomes, Mafalda van Zeller, Patrícia Caetano Mota, Paulo Viana,
Cristina Carrondo, Ana Dantas, João Almeida, Agostinho Marques. Serviço de
Pneumologia, Hospital de S João, Porto, Portugal

Background: Relationships between the 6-minute walk test (6MWT) and car-
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diopulmonary exercise test (CPET) performance have been established in some
respiratory diseases. However, in patients with bronchiectasis (BECTs) data are
scant in the literature.
Aim: To evaluate relationships between 6MWT distance and CPET performance,
lung function (LF) and arterial blood gases (ABG) in patients with stable bronchiec-
tasis.
Methods: A retrospective evaluation of 27 patients with BECTs who attended
a rehabilitation program and who had 6MWT, CPET in cycle ergometer, LF
and ABG (at rest) evaluation at the start of the program. Spearman’s correlation
coefficient was used for statistical analysis.
Results: Thirteen male and 14 female with ages ranging from 19 to 75 (median
51 yrs). Sixteen patients were severely obstructed and 11 had airway colonisation.
Mean 6MWT distance was 440,4 meters and mean end test saturation was 89,30%.
Mean maximal work (MW) was 68,1 Watts and mean end-CPET saturation was
89,37%. Positive correlations were found between 6MWT distance and MW
(r=0.721**; p=0.000), VO2max (r=0.551**; p=0.003), VO2max/kg (r=0.497**;
p=0.008), PaO2 (r=0.485*; p=0.010) and HgbSat (r=0.481*; p=0.013). No correla-
tions were found between 6MWT distance and FVC, FEV1, FEV1/FVC, residual
volume or PaCO2. Considering colonised patients, positive correlations were found
between 6MWT distance and VO2max, VO2max/kg, PaO2 and HgbSat at the 0.05
level.
Conclusions: 6MWT is a simple test that seems to mirror exercise capacity
evaluated by CPET in patients with bronchiectasis. None of the LF parameters
evaluated reflected 6MWT distance in these patients.

P953
Leicester cough questionnaire and sputum colour chart assessment in
non-cystic fibrosis bronchiectasis: A cohort analysis
Pieter Goeminne1, Ann Decraene2, Eva Moelants3, Karolien Grauwen3,
Paul Proost3, Lieven Dupont1. 1Respiratory Disease, University Hospital
Gasthuisberg, Leuven, Belgium; 2Respiratory Disease, Catholic University of
Leuven, Leuven, Belgium; 3Department of Immunology and Microbiology, REGA
- Leuven, Leuven, Belgium

Introduction: Murray et al. showed that Leicester Cough Questionnaire (LCQ)
correlates with disease severity. Sputum colour chart (SCC) assessment was associ-
ated with bacterial colonization, bronchiectasis severity and FEV1. We investigated
these clinical tools in a cohort of non-cystic fibrosis bronchiectasis (NCFB).
Methods: 63 patients (27male, 59±18 y) with NCFB were recruited. Under-
lying etiologies of NCFB were analyzed and each patient was evaluated by
means of spirometry and LCQ. Exacerbation rate and retrospective sputum culture
results were analysed. Sputum was induced with hypertonic saline inhalation,
total/differential cell count and SCC of sputum were assessed and IL-8, MCP1,
bile acids, NSE and TNF-α were measured.
Results: Patient sputum purulence prediction correlated significantly with SCC
evaluated by the doctor (p<0.0001, r=0.72). LCQ and subscores correlated signif-
icantly with SCC (p=0.0004, r= -0.37) with more cough impact in more purulent
sputa. LCQ total and subscores all correlated significantly with total number of
bacteria found in retrospective sputa with worse symptoms in patients with more
bacteria found (p=0.01, r= -0.32). The SCC also correlated with number of cells
in sputum cell count (p<0.0001, r=0.66), IL-8 (p<0.0001, r=0.61) and TNF-alfa
(p=0.0002, r=0.43). Finally, we saw worse FEV1 in patients with more purulent
sputa (%: p=0.01, r= -0.37).
Conclusion: Patient SCC prediction correlated with doctor SCC evaluation. LCQ,
subscores and SCC correlate with lung function, presence of bacteria in all sputa
and severity of airway inflammation. We conclude that LCQ and SCC are concise,
simple tools and should be used in follow-up of NCFB.

101. Animal models of airway inflammation

P954
T cell clone transfer model for steroid resistant asthma
Akio Mori1, Akemi Abe1, Satoshi Koyama1, Noriko Kitamura1,
Miyako Yamaguchi1, Chihiro Mitsui1, Chiyako Oshikata1, Hidenori Tanimoto1,
Yuma Fukutomi1, Kiyoshi Sekiya1, Masami Taniguchi1, Yuji Maeda1,
Mamoru Ohtomo1, Maki Hasegawa1, Kazuo Akiyama1, Takayuki Ohtomo2,
Osamu Kaminuma3. 1Clinical Research Center, National Hospital Organization,
Sagamihara National Hospital, Sagamihara, Kanagawa, Japan; 2Department of
Pharmacotherapeutics, Tokyo University of Pharmacy and Life Science, Hachioji,
Tokyo, Japan; 3Department of Allergy and Immunology, The Tokyo Metropolitan
Institute of Medical Science, Tokyo, Japan

Background: Glucocorticoid (GC) action on asthma has been partly explained by
the inhibition of T cell activation. We analyzed the steroid sensitivity of ovalbumin
(OVA) reactive helper T (Th) cell clones both in vitro and in vivo.
Method: For in vitro experiments, Th clones were cultured with antigen presenting
cells, OVA, and various concentrations of dexamethasone (DEX). The proliferative

response of each Th clone was measured by 3H-thymidine uptake. For in vivo
experiments, unprimed BALB/c mice were transferred with Th clones, challenged
with OVA, and administered with DEX subcutaneously. The number of infiltrating
cells in bronchoalveolar lavage fluid (BALF) was measured.
Results: Six Th clones were classified into steroid sensitive and steroid resistant
clones in terms of the effects of GC on the proliferative responses analyzed in
vitro. Airway infiltration of eosinophils and lymphocytes of mice transferred with
steroid sensitive clones were effectively inhibited by the administration of DEX.
In contrast, those of mice transferred with steroid resistant clones were not signif-
icantly inhibited by DEX, except that the number of eosinophils in the BALF of
mice transferred with one steroid resistant clone, T5-1, was only partially reduced.
Conclusion: Steroid sensitivity of Th clones measured in vitro were consistent with
that of adoptively transferred asthma model measured in vivo. Steroid sensitive
and resistant asthma models seem valuable for understanding the mechanisms of
steroid resistance in severe asthma.

P955
PARP-1 deficiency blocks IL-5 expression through calpain-dependent
degradation of STAT-6 in a murine asthma model
Amarjit Naura1, Rahul Datta1, Mourad Zerfaoui1, Youssef Errami1,
Mustapha Oumouna1, Hogyoung Kim1, Jihang Ju1, Virginia Ronchi2,
Arthur Hass2, Hamid Boulares1. 1Pharmacology, LSUHSC, New Orleans, United
States; 2Biochemistry, LSUHSC, New Orleans, United States

Background: We recently showed that poly(ADP-ribose)polymerase-1 (PARP-1)
may play a role in allergen (ovalbumin)-induced airway eosinophilia, potentially
through a specific effect on IL-5 production.
Objective: To explore the mechanism by which PARP-1 regulates IL-5 production
and to determine how PARP-1 inhibition blocks allergen-induced eosinophilia.
Methods: This study was conducted using a murine model of allergic airway
inflammation and primary splenocytes.
Results: PARP-1 knockout-associated reduction in IL-5 upon allergen exposure
occurs at the mRNA level. Such an effect appears to take place after IL-4 recep-
tor activation as PARP-1 inhibition exerted no effect on JAK1/JAK3 activation.
Signal transducer and activator of transcription-6 (STAT-6) protein was severely
downregulated in spleens of PARP-1(-/-) mice without any effect on mRNA
levels, suggesting an effect on protein integrity rather than gene transcription.
Interestingly, the degradation of STAT-6 in PARP-1(-/-) mice required allergen
stimulation. Additionally, PARP-1 enzymatic activity appears to be required for
STAT-6 integrity. The downregulation of STAT-6 coincided with mRNA and pro-
tein reduction of GATA-binding protein-3 and occupancy of its binding site on the
IL-5 gene promoter. IL-4 was sufficient to induce STAT-6 downregulation in both
PARP-1(-/-) mice and isolated splenocytes. Such degradation may be mediated by
calpain, but not by proteasomes.
Conclusion: These results demonstrate a novel function of PARP-1 in regulating
IL-5 expression during allergen-induced inflammation and explain the underlying
mechanism by which PARP-1 inhibition results in IL-5 reduction.

P956
Function of cAMP response element modulator in a murine asthma model
Eva Verjans1,2, Kathleen Reiss2, Norbert Wagner1, Stefan Uhlig2,
Klaus Tenbrock1, Christian Martin2. 1Department of Pediatrics, Medical Faculty
of RWTH Aachen, Aachen, Germany; 2Institute of Pharmacology and Toxicology,
Medical Faculty of RWTH Aachen, Aachen, Germany

Introduction: Several isoforms of the cAMP response element modulator (CREM)
act as transcriptional repressors or activators binding to the cAMP response el-
ement of different promoters. In contact dermatitis we previously demonstrated
the importance of CREM for antigen presenting cell-dependent and independent
T cell function and termination of T cellular immune response. In this study
we investigated the role of CREM in murine ovalbumin (OVA)-induced airway
inflammation.
Method: Male wild type (WT) and CREM-knockout animals (CREM-KO) were
sensitized i.p. with 10μg OVA in aluminum hydroxide solution (day 0, 14 and 21)
and with aerosol (1% OVA on day 28 and 29). On day 35 bronchial responses
to nebulized acetylcholine (0.001-1mg) were examined using the flexiVent system
(SCIREQ, Montreal, Canada). Inflammatory responses were evaluated by cell
counts, cytokine- and IgE measurements in bronchoalveloar lavage (BAL) and
serum. Changes in lung tissue were investigated by histology and calculation of
the wet/dry-ratio.
Results: CREM-KO mice showed an increase in airway responsiveness by ele-
vation in central airway (177%) and tissue resistance (214%) compared to WT
(100%). In addition, higher numbers of eosinophils and lymphocytes as well as
upregulated Th2 cytokines were found in the BAL of CREM-KO mice. Lung his-
tology indicated increased pulmonary cell infiltration, stronger mucus production
and goblet cell hyperplasia.
Conclusion: CREM deficiency drives Th2 immune response and influences air-
way tone as well as mucus production. Our findings suggest that the presence of
CREM at least partially protects from the development of asthmatic disease by
immunological and non-immunological mechanisms.
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P957
Control of allergen-induced inflammation and hyperresponsiveness by the
metalloproteinase ADAMTS-12
Geneviève Paulissen1, Mehdi El Hour1, Natacha Rocks1, Maud Guéders1,
Fabrice Bureau1, Jean-Michel Foidart1 , Carlos Lopez-Otin2, Agnès Noel1,
Didier Cataldo1. 1GIGA-Research (Groupe Interdisciplinaire de
Génoprotéomique Appliquée), University of Liège and CHU of Liège, Liège,
Belgium; 2Departamento de Bioquimica y Biologia Molecular, Instituto
Universitario de Oncologia, Universidad de Oviedo, Oviedo, Spain

Background: ADAMTS (A Disintegrin And Metalloproteinase with
ThromboSpondin motifs) constitute a family of endopeptidases related to matrix
metalloproteinases (MMPs). These proteinases have been largely implicated in
tissue remodelling associated to pathological processes. ADAMTS-12 has been
identified as an asthma-associated gene in a human genome screening program.
Objective: To investigate potential roles of ADAMTS-12 in experimental models
of asthma.
Methods: In our study, two different in vivo protocols of allergen-induced asthma
were applied to the recently generated Adamts-12-deficient mice, and correspond-
ing wild-type mice.
Results: The results obtained provide evidence for a protective effect of this
enzyme against bronchial inflammation and hyperresponsiveness. In the absence
of Adamts-12, challenge with allergens (ovalbumin and house dust mite) led to
exacerbated eosinophilic inflammation in the bronchoalveolar lavage fluid (BALF)
and in lung tissue, along with airway dysfunction assessed by increased airway
responsiveness following methacholine exposure. Furthermore, mast cells counts,
ST2 receptor, and IL-33 levels were higher in the lungs of allergen-challenged
Adamts-12-deficient mice.
Conclusion: The present study provides the first experimental evidence for a
contribution of ADAMTS-12 as a key mediator in asthma, interfering with im-
munological processes leading to inflammation and airway hyperresponsiveness.

P958
Local inhibition of IL-4 and IL-13 protects lung function in OVA mouse
model
Nicole Stowell1 , Michael Baumann2, Sandra Bruckmaier2, Andreas Cornelius2,
Colleen Kane1, Cassandra Lowenstein1, Kristen Picha1, Gaby Sennhauser2,
Edward Yurkow1, Zhao Zhou1, Michael Stumpp2, Karyn O’Neil1. 1Centyrex,
Johnson & Johnson, Radnor, PA, United States; 2Research, Molecular Partners
AG, Zurich, Switzerland

DARPinsTM (Designed Ankyrin Repeat Proteins) are a novel class of proteins
that combine the affinity and specificity properties of antibodies with the solubility
and tissue penetration properties of small molecules. The excellent biophysical
properties of DARPin domains allows for simple engineering of multispecificity by
linking domains that target different ligands. DARPin134 is a bispecific DARPin
that inhibits binding of murine IL-13 and IL-4 to their receptors.
The bispecific molecule (DARPin134) or either of the mono-specific molecules
was delivered to the lungs of mice via intra-tracheal instillation during an acute
ovalbumin sensitization and challenge model. Free IL-4 and IL-13 levels were
reduced in the BAL following treatment with DARPin134. While the anti-IL-4
and anti-IL-13 DARPins each showed a trend towards reducing eosinophils in the
lungs of mice, the bi-specific DARPin significantly reduced eosinophil infiltration.
In addition, an improvement airway hyper-responsiveness in mice treated with
DARPin134 was observed.
A variety of studies have confirmed the unique and overlapping roles for IL-13 and
IL-4 in the pathology of asthma. Molecules inhibiting IL-4 alone have failed in
clinical trials of asthma and a variety of clinical studies with molecules targeting
IL-13 are ongoing. In contrast, DARPin134 targets both IL-4 and IL-13 and in
vitro data demonstrate the bispecific DARPin has high potency, affinity and ex-
cellent biophysical properties. Blockade of both IL-4 and IL-13 in the pulmonary
compartment could provide a therapeutic option in pulmonary diseases without
disruption of either cytokine systemically.

P959
Effect of dietary nitrite and nitrated fatty acids on airway
hyperresponsiveness and inflammation in a mouse model of asthma
Cecilia Kemi1,2, Sara Borniquel3, Jon Lundberg3, Mikael Adner1,2 ,
Sven-Erik Dahlén1,2. 1The National Institute of Environmental Medicine,
Karolinska Institutet, Stockholm, Sweden; 2Centre for Allergy Research,
Karolisnka Institutet, Stockholm, Sweden; 3Department of Physiology and
Pharmacology, Karolinska Institutet, Stockholm, Sweden

Dietary nitrite (DN) generates NO that lowers blood pressure in vivo. Nitrated fatty
acids (NO2-FAs) are formed endogenously from NO and nitrite and display broad
anti-inflammatory effects including protection in an in vivo model of inflammatory
bowel disease.
Our aim was to investigate if DN or NO2-FAs affect airway hyperresponsiveness
and inflammation in a mouse model of asthma.
Female BALB/c mice were sensitized with OVA+Al(OH)3 on day 0 and 7 and
challenged with OVA or PBS i.n. on day 14-16. DN was administered day 10-17
by nitrite-enriched drinking water. NO2-FAs (5 mg/kg/day) were administrated
day 10-17 by a s.c. placed osmotic pump. Airway resistance (RN) to metacholine

and inflammatory cells in bronchoalveolar lavage (BAL) were determined on day
17.
OVA induced an increase in RN compare to ctrl in all groups (OVA vs. PBS;
5.3±0.2 vs. 2.3±0.1, OVA-DN vs. PBS; 5.6±0.2 vs. 2.5±0.1, OVA-NO2-FAs
vs. PBS; 5.4±0.2 vs. 2.2±0.1 (cmH20/mL), all p<0.001). No differences in RN
were observed between the OVA groups with or without administration of DN or
NO2-FAs (p>0.05). OVA induced an increase in BAL eosinophils (EOS) compared
to ctrl in all groups (OVA vs. PBS; 25±5.5 vs. 0±0, OVA-DN vs. PBS; 21±4 vs.
0±0, OVA-NO2-FAs vs. PBS; 45±7 vs. 0.1±0 (10,000 cells/mL), all p<0.001).
No difference in EOS were observed between OVA with or without administration
of DN or NO2-FAs (p>0.05). The number of EOS were higher in OVA- NO2-FAs
treated animals versus OVA alone (p<0.001).
To conclude, neither DN nor NO2-FAs displayed anti-inflammatory effects in this
asthma model, indicating that there is tissue specificity in the actions of these
reactive nitrogen oxide species.

P960
Influence of acid sphingomyelinase deficiency in a murine model of
allergen-induced asthma
Eva Verjans1,3, Dieter Adam2, Christian Martin3, Stefan Uhlig3. 1Department of
Pediatrics, Medical Faculty of RWTH Aachen, Aachen, Germany; 2Institute of
Immunology, Christian Albrechts University, Kiel, Germany; 3Institute of
Pharmacology and Toxicology, Medical Faculty of RWTH Achen, Aachen,
Germany

Introduction: Acid sphingomyelinase (ASM) deficency causes lipid storage dis-
eases, called Niemann-Pick-disease (NPD) type A (neuronopathic) and B (non-
neuronopathic). Previous studies demonstrated an association of NPD type B with
respiratory failure and lung infections. We investigated the role of ASM deficiency
in a murine model of allergic asthma.
Method: Male C57BL/6 (WT) and ASM knockout mice (ASM-KO) were in-
traperitoneally sensitized with ovalbumin (OVA)/Alum (10μg/1.5mg) on days 0,
14 and 21. Repeated aerosol challenges (1% OVA) followed for five weeks on
two consecutive days every week. Bronchoalveolar lavage (BAL), serum and lung
tissue were taken for cell counts, cytokine measurements, histology slides and
calculation of wet/dry-ratio. Precision-cut lung slices (PCLS) were prepared to
investigate early asthmatic response (EAR).
Results: Edema formation was less in ASM-KO (73.6±7.6%) compared to WT.
In addition, sensitized ASM-KO showed significantly higher cell numbers in BAL
and lung tissue primarily consisting of neutrophils and enlarged macrophages,
whereas numbers of eosinophils were similar. The ratio of eosinophils and neu-
trophils was characteristic of a typical Th1-pattern. Differences in cytokine and
IgE-levels in BAL and serum were not found. OVA stimulation of PCLS from
both mouse strains resulted in a weak bronchoconstriction.
Conclusion: ASM-KO showed the typical characteristics of NPD, but their al-
lergic inflammation was similar to that of WT mice, except for an increased
neutrophil/eosinophil ratio. The major observation was reduced edema formation
in ASM-KO mice. We conclude that ASM contributes to allergic edema formation,
a key feature of asthma.

P961
Modulation of oral tolerance on the oxidative stress responses in distal lung
parenchyma of guinea pigs with chronic allergic inflammation
Renato Fraga Righetti1, Samantha Souza Possa1, Viviane Christina Ruiz Schütz1,
Homar Toledo Charafeddine1, Fábio Cetinic Habrum1, Carla Máximo Prado2,
Edna Aparecida Leick-Maldonado1, Milton Arruda Martins1, Iolanda Fátima
Lopes Calvo1. 1Department of Clinical Medicine, School of Medicine -
University of São Paulo, São Paulo, Brazil; 2Department of Biology, Federal
University of São Paulo, Diadema, Sao Paulo, Brazil

Rationale: We previously had shown that oral induced tolerance contributes to
reduce distal lung responsiveness, inflammation and remodelling (Nakashima et
al.,2008) in a model of chronic inflammation in guinea pigs (GP). In the present
study, we evaluated if these responses were associated to alterations on the oxidative
stress responses in distal lung.
Methods: GP were submitted to multiple inhalations of ovalbumin (OVA) or
normal saline (NS) (2x/wk/4wks). At the same period oral tolerance was induced
by offering GP ad libitum 2% ovalbumin in sterile drinking water during 4 weeks
(OVA-T1) or starting oral ovalbumin after the 4th inhalation of ovalbumin (OVA-
T2). Afterwards, lungs were removed, strips of distal lung were stained for iNOS
and PGF2alfa (isoprostane) and analysed by morphometry.
Results: In OVA group there was an increase in the iNOS positive cells
(20.7±1.0/104μm2) and PGF2alfa content (17.51±2.5%) compared to NS group
(p<0.05). There was a decrease in iNOS positive cells in T1 (12.8±1.9/104μm2)
and T2 (14.3±2.2/104μm2) compared to OVA (p<0.05). Considering PGF2alfa
content, there was a decrease in T1 (6.17±0.4%) and T2 (5.81±0.7%) compared
to OVA (p<0.05).
Conclusion: Oral tolerance attenuates the oxidative stress responses in distal
lung in this animal model of chronic pulmonary inflammation. These results may
clarify the mechanisms involved in the attenuation of mechanical responsiveness,
inflammation and remodeling of distal lung by oral tolerance, as previously shown
in this animal model.
Supported by: FAPESP, CNPq, LIM-20-HC-FMUSP.
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P962
AQP5 role in ovalbumin-induced airway inflammation and secretion of
MUC5AC in mice
Chunling Dong1, Guifang Wang1, Meiling Jin1, Bo Li1, Diane Wang1,
Zhihong Chen1, Zhongsen Ma2, Xiangdong Wang1, Chunxue Bai1. 1Department
of Pulmonary Medicine, Zhongshan Hospital, Fudan University, Shanghai,
China; 2Department of Respiratory Medicine, The Second Hospital, Jilin
University, Changchun, Jilin Province, China

Background: Airway inflammation and mucus hypersecretion are two important
characteristic features of the pathogenesis of asthma. Aquaporin5 (AQP5) is known
to be a water channel protein expressed widely in lung epithelium and submucosal
glands.
Objective: The present study aimed at investigating the involvement of AQP5 in
asthma.
Methods: The ovalbumin (OVA)-induced allergic pulmonary inflammation and
MUC5AC production were examined in AQP5+/+ or AQP5–/– mice. The expression
of AQPs in lung tissue and their regulation were detected. In addition, epidermal
growth factor receptor (EGFR) expression and osmotic water permeability in lung
were evaluated.
Results: Lower expression of AQP1, 4, 5 while higher AQP3 was significant in
lung tissue from AQP5+/+ model mice. Only AQP1 and AQP5 were up-regulated
by anti-asthmatic agents (dexamethasone, ambroxol and terbutaline) significantly.
However, AQP5 knockout had significantly low airway inflammation and less lung
edema induced by OVA, as compared with those in AQP5+/+ mice. In addition,
lower expression of MUC5AC in airway epithelium, less secretion of MUC5AC
were found in AQP5–/– model mice. Moreover, the expression of EGFR on airway
epithelium was prevented by AQP5 knockout in asthmatic model.

Conclusion: Our data indicate that AQP5 is involved in the development of aller-
gic airway inflammation and mucus hypersecretion by regulating osmotic water
permeability and expression of EGFR.

P963
Effects of increase gradual OVA doses in the inhalations in a model of asthma
to long term
Ronaldo Aparecido da Silva1, Francine Maria de Almeida2, Clarice Rosa Olivo2,
Beatriz Mangueira Saraiva2, Milton Arruda Martins2, Celso Ricardo
Fernandes de Carvalho3. 1Physiopathology Experimental, Medicine School of
University of Sao Paulo, Sao Paulo, Brazil; 2Clinical Medicine, Medicine School
of University of Sao Paulo, Sao Paulo, Brazil; 3Physical Therapy, Medicine
School of University of Sao Paulo, Sao Paulo, Brazil

Mice are used to develop models of pulmonary allergic disease.
Objective: To evaluate the increase gradual OVA doses in a protocol of experi-
mental asthma.
Methods: Balb/c mice male were divided in Groups: Control, OVA1%,
OVA3%, OVA5%. Sensitized animals received i.p.(OVA+Sal+AlumHidrox; Days:

0,14,28,42). Inhalations sessions (OVA+Saline; 3x wk/30min) were performed
between 21st and 54th day. The OVA1% group received inhalation with concen-
tration of OVA1%. The OVA3% began with 1% for 3 weeks (wk), in the 4th wk
was increased for 3%. The OVA5% began with 1% in the 1st wk, 2sd wk was
increased for 2%, 3rd wk with 3%, 4th wk for 4%, 5th wk for 5% of OVA. The
Control group received i.p. and Saline inhalations. In the study were evaluated IgE
and IgG1 titers by PCA technique, cells in BALF and peribronchial eosinophils,
and smooth muscle of the airways for image analyses.
Results: IgE and IgG1 were increased in sensitized groups, but in the groups 3%
and 5% the levels were highest and shown increased of cell migrations presented
increase of eosinophils, neutrophils and trickiness of the smooth muscle when
compared with others two groups (p<0.01), just Group 3% shown high index of
peribronchial eosinophils (p<0.01).

Conclusions: Groups OVA3% and OVA5% are more efficient for develop features
of experimental asthma, and seems that Group OVA3% develop important increase
of eosinophil migration in the airways.

P964
Chronic airway inflammation alters the peripheral distribution of
transferred mast cells in deficient C57BL/6-KitW-sh/W-sh mice
Lisa Sjöberg1,2 , Barbara Fuchs1,2, Christine Möller Westerberg1, Linda Swedin2,
Sven-Erik Dahlén2, Mikael Adner2, Gunnar Nilsson1. 1Department of Medicine,
Solna, Karolinska Institutet, Stockholm, Sweden; 2Institute of Environmental
Medicine, Karolinska Institutet, Stockholm, Sweden

Mast cells (MC) play important roles in chronic inflammatory diseases such as
asthma. This study tested if transfer of bone-marrow derived MC (BMMC) to the
lung could provide a new method to explore MC involvement in chronic allergic
airway inflammation (CAAI).
We addressed this issue by comparing MC-distribution in wild-type C57BL/6
(WT), Wsh (MC-deficient) and intravenously BMMC-transferred Wsh (Wsh+MC)
mice. CAAI was induced by ovalbumin/alum injections and challenges during 90
days. Lung sections were histochemically stained to detect MC.
In control mice, number of MC in the lungs was significantly higher in Wsh+MC
[MC/section; Mean±SEM, 36±4] compared to WT [2±1]. No MCs were detected
in Wsh mice. MC in WT mice were located around the central airway (CA)
[1±0] and in the perivascular space (PVS) [1±0] whereas they were negligible in
parenchyma (PA) and smaller airways (SA). In contrast, MCs in Wsh+MC mice
were predominantly found in PA [16±2] and PVS [15±2] but also around CA
[3±1] and SA [3±1]. Induction of CAAI in Wsh+MC mice caused increased MC
number in the PA [28±6 vs. 16±2] and decreased MC number in the CA [0±0 vs.
3±1] and PVS [5±1 vs. 15±2] compared to controls. Importantly, these findings
suggest that MC transfer causes a completely different condition, which might
not be comparable to the WT and thus not serve as an adequate control. Instead,
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Wsh+MC mice may be more suitable in experiments for studying CAAI, since
mast cell number, distribution and relocation in response to inflammation more
closely resemble findings in the human lung.

P965
Effects of chronic allergen exposure on the airway hyperreactivity in
sensitized rats
Dorottya Czovek1, Zoltan Novak2, Levente Barati1, Andrea Banfi3,
Ferenc Petak1. 1Department of Medical Physics and Informatics, University of
Szeged, Szeged, Hungary; 2Department of Pediatrics, University of Szeged,
Szeged, Hungary; 3“Svábhegy” Health Service Ltd. for Allergy, Immunology &
Pulmonary Diseases, “Svábhegy” Health Service Ltd, Budapest, Hungary

We aimed at investigating whether chronic allergen exposure (CAE) leads to the
development of tolerance or enhances the airway hyperreactivity (AH) in sensitized
rats. The airway resistance (Raw) was determined from the total respiratory system
impedance under the control condition and following iv methacholine provocations
(MCh 2-16 μg/kg) to establish the basal lung responsiveness. The rats were then
sensitized to ovalbumin (OVA) and they were assigned into two groups: the rats in
Group CAE (n=6) were exposed to aerosolized OVA three times a week throughout
the study period, while the OVA was withdrawn during the entire protocol in the
rats enrolled in Group A (n=8). Assessment of lung responsiveness was repeated
in both groups in an identical manner on weeks 3, 6 and 9. The equivalent dose of
MCh causing a 200% increase in Raw (ED200) was calculated from each challenge.
OVA sensitization was proved to induce AH on week 3 in Groups CAE and A
(decrease in ED200 of 33±14% and 40±7%, respectively). The subsequent OVA
exposure affected significantly the MCh responsiveness with sustained decreases
in ED200 on week 6 in Group A and gradual return to normal on week 9, whereas
the ED200 in Group CAE was similar to the initial on weeks 6 and 9.

Our findings demonstrate a diminishment of AH following CAE suggesting its
favourable influence on the reduction of an existing AH after allergic sensitization.
Supported by grant OTKA K81179.

P966
Poly I:C treatment causes fatal AHR in sensitized mice
M. Starkhammar1,2 , S. Georen-Kumlien1,2 , S.-E. Dahlén2,3, M. Adner2,3,
L.-O. Cardell1,3 . 1Division of ENT Diseases, CLINTEC, Karolinska Institutet,
Stockholm, Sweden; 2Unit for Experimental Asthma and Allergy Research,
Institute of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden;
3Centre for Allergy Reseach, Karolinska Institutet, Stockholm, Sweden

Respiratory infections are known to promote airway hyperresponsiveness (AHR)
in asthmatic patients. Toll-like receptors (TLRs) are parts of the innate immune
system that recognize viral and bacterial components. This in vivo study explores
the relation between TLR activation and AHR in a model of allergic airway
inflammation.
Female BALB/c mice where sensitized on day 1 and 8, then challenged with
either ovalbumin (OVA) or PBS on day 15-17. PolyI:C activating TLR3, LPS
triggering TLR4 or PBS were then given i.n. during 4 consecutive days. On day
22 the outcome of metacholine (Mch) induced airway resistance was investigated
with flexiVent® technique. Cells and inflammatory mediators were analysed in
bronchoalveolar fluid (BALF).
PolyI:C and LPS treated mice developed a marked AHR not seen among control
mice. The airway resistance reached critically high levels in mice concomi-
tantly challenged with OVA (Rmax at 1mgMch/kg: PBS: 2.1±0.1, PBS-LPS:
2.9±0.3, PBS-polyI:C: 3.6±0.2, OVA:5.6±0.2, OVA-LPS: 9.3±0.6 and OVA-
polyI:C: 7.3±0.5 cmH2O s ml-1). The OVA-polyI:C mice also displayed circula-
tory collapse (p<0.05). PolyI:C increased the amount of lymphocytes and LPS
neutrophils in BALF. Multivariate analysis of a panel of inflammatory mediators
could not reveal a clear separation between PBS and OVA groups. However,
polyI:C treatment induced a specific increase of IL-12 and KC in both treatment
groups.
Costimulation with PolyI:C and LPS, representing viral and bacterial activation,
respectively, caused AHR above the effect of OVA which in by polyI:C caused
fatal circulatory responses. It is therefore tempting to suggest that TLRs might
play a vital role in virus-induced exacerbation of allergic asthma.

P967
The influence of female sex hormones on the number of alternatively
activated lung macrophages and airway inflammation in a mouse model of
asthma
Christina Draijer1, Machteld Hylkema2, Rinze Hofstra1, Pieter Klok2,
Wim Timens2, Dirkje Postma3, Barbro Melgert1. 1Pharmacokinetics, Toxicology,
and Targeting, University Centre for Pharmacy, University of Groningen,
Groningen, Netherlands; 2Pathology, University Medical Centre Groningen,
University of Groningen, Groningen, Netherlands; 3Pulmonology, University
Medical Centre Groningen, University of Groningen, Groningen, Netherlands

The chance of developing asthma increases in girls during puberty. A role for sex
hormones has been suggested. Recently we have shown that alternatively activated
macrophages (aaMP) contribute to the development of asthma in female mice.
Here we have investigated how sex hormone depletion before puberty affects
asthma in mice and whether this correlates with aaMP numbers in lung.
Female Balb/c mice were ovariectomized (OVX) or sham treated before puberty.
OVX animals were left untreated, received a 0.1 mg estrogen (E2) pellet, or a
15 mg progesterone (PG) pellet at the day of OVX (all groups n=8). Four weeks
later, mice were sensitized i.p. with ovalbumin (OVA) and alum on days 1 and 7
and challenged with 1% OVA on days 14-20. On day 21, allergic inflammation
(OVA-specific IgE, eosinophils) and aaMP numbers were assessed.
Ablating sex hormones before puberty significantly increased airway inflammation
as judged from higher eosinophil numbers in bronchoalveolar lavage fluid and
higher OVA-specific IgE levels in serum. aaMP numbers were unaffected by OVX.
Treating OVX mice with E2 significantly reduced eosinophilic airway inflamma-
tion with a concomitant reduction in aaMP numbers, whereas PG did not change
airway inflammation or aaMP numbers.
This study surprisingly shows that OVX in mice before puberty amplifies OVA-
induced airway inflammation. This is a consequence of E2 depletion since PG
substitution does not reduce the increased allergic inflammation while E2 substi-
tution does. Our data also shows that the effect of OVX does not involve aaMP,
whereas reduction of eosinophilic inflammation after E2 substitution appears to
involve aaMP.

P968
Transcription factor FOXp3 is over expressed in BALT of systemic sclerosis
model induced by collagen V nasal tolerance
Ana Paula Velosa1, Walcy R. Teodoro1, Isabele C. Brindo da Cruz1, Edwin
R. Parra2, Antonio dos Santos Filho1, Sandra M. Fernezlian2, Vera
Luiza Capelozzi2, Natalino H. Yoshinari1. 1Rheumatology Division, Faculdade
de Medicina da USP, São Paulo, Brazil; 2Department of Pathology, Faculdade de
Medicina da USP, São Paulo, Brazil

Background: To evaluate the transcription factor FOXp3 expression in lym-
phocytes of bronchus-associated lymphoid tissue (BALT) and correlate with the
inflammatory process and the amonts of collagen in pulmonary interstitium of
systemic sclerosis (SSc) model after type V collagen (COL V)-induced nasal
tolerance.
Methods: Female New Zealand rabbits (N=12) were immunized with 1mg/ml of
COL V in Freund’s adjuvant (IM). After 150 days, six animals were tolerated
by nasal administration of COL V (25 mg/day) (IM-TOL), daily during 60 days.
Animals (N=6) not immunized and COL V tolerated served as control (CT).
Immunohistochimistry and morphometric analysis was used to evaluate the T
lymphocytes FOXp3 expression in BALT structures and inflammatory cells in
pulmonary interstitium. Types I, III and V collagen expression were evaluated by
Real-time PCR.
Results: We observed the BALT lymphocytes FOXp3 expressed in all of IM-TOL
animals when comapred with 33,3% of CT (p=0,03) group. In the pulmonary in-
terstitium, IM-TOL presented a significant decreased of lymphocytes (4.33±1.71
vs. 11.45±2.52), macrophages (5.7433±2.27 vs. 7.66±1.568) and monocytes
(1.9158±0.7332 vs. 27.67±3.72) when compared with IM. COLI (0.10±0.07
vs. 1.0±0.528, p=0,002) and COLV (1.12±0.42 vs. 4.74±2.25, p=0,009) mRNA
expression were reduced in IM-TOL when compared with IM.
Conclusions: COL V-induced nasal tolerance in the experimental SSc induced
FOXp3 regulatory T cells in BALT which can trigger an immune regulatory mech-
anism resulting in decreased inflammation and collagen expression. It suggests
that tolerance with COL V could be a promising therapeutic option for human
scleroderma treatment.

P969
The respiratory allergen glutaraldehyde in the local lymph node assay:
Sensitization by skin exposure, but not by inhalation
Jos van Triel1, David Roberts2, Frieke Kuper3. 1Toxicology and Applied
Pharmacology, TNO Triskelion, Zeist, Netherlands; 2Pharmacy and
Biomolecular Sciences, Liverpool John Moores University, Liverpool, United
Kingdom; 3Quality and Safety, TNO, Zeist, Netherlands

Previously, a selection of low molecular weight contact and respiratory allergens
had tested positive in both a skin and a respiratory local lymph node assay
(LLNA), but formaldehyde was negative for sensitization by inhalation. To in-
vestigate whether this was due to intrinsic properties of aldehyde sensitizers, the
structurally-related allergen glutaraldehyde (GA) was tested. BALB/c mice were
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exposed by inhalation to 6 or 18 ppm GA (respiratory LLNA), both generated
as a vapor and as an aerosol. Other groups received 0.25% or 2.5% GA on the
skin of the ears (skin LLNA). Lymphocyte proliferation and cytokine produc-
tion were measured in the draining lymph nodes. GA was positive in the skin
LLNA and its cytokine profile (IL-4: IFN-g) skewed towards a Th2-type immune
response with increasing dose. Inhalation exposure did not result in increased
lymphocyte proliferation or increased cytokine levels, despite comparable tissue
damage (irritation) in the skin and respiratory tract. We hypothesize that the highly
reactive and hydrophilic GA oligomerizes in the protein-rich mucous layer of the
respiratory tract, which impedes sensitization but still facilitates local irritation.
Within the context of risk assessment in respiratory allergy, our results stress the
importance of prevention of skin – besides inhalation – exposure to aldehydes like
GA.

P970
Overexpression of peroxiredoxin 6 protect mice from ovalbumin-induced
airway inflammation and hypersecretion of MUC5AC by reducing ROS levels
Chunling Dong, Bo Li, Dong Yang, Guifang Wang, Xiangdong Wang,
Chunxue Bai. Department of Pulmonary Medicine, Zhongshan Hospital,
Shanghai, China

Background: Oxidative stress plays an important role in the pathogenesis of
asthma. Peroxiredoxin 6 (Prdx 6), as a newly identified peroxidase, protect cell or
organ from reactive oxygen species (ROS)-induced oxidative stress.
Objective: The present study aimed at investigating the involvement of prdx 6 in
asthma.
Methods: The ovalbumin (OVA) - induced allergic airway inflammation and
MUC5AC production were examined in wild-type (WT), overexpressing (Prdx
6+/+) or Prdx6 null (Prdx 6–/–) mice. Prdx 6’s expression in lung and intracellular
ROS levels in bronchoalveolar lavage fluid (BALF) were evaluated.
Results: The expression of Prdx 6 was reduced significantly and up-regulated
by dexamethasone and ambroxol in lung from WT mice. Prdx 6+/+ mice had
significantly low airway inflammation, low levels of IL-13 in BALF as compared
with those in WT mice. In addition, lower expression of MUC5AC in airway
epithelial cells, less secretion of MUC5AC in BALF were found in Prdx6+/+
model mice, especially with fewer intracellular ROS levels in BALF. However,
Prdx6–/– mice showed no significant difference compared to WT mice.

Conclusions: Our data indicate that overexpression of Prdx 6 prevent allergic
airway inflammation and hypersecretion by reducing ROS levels. While due to
several compensatory mechanisms, targeted disruption of Prdx 6 fails to increase
OVA-induced asthma.

P971
Crucial role of phospholipase Cε in the development of asthma in mice
Tatsuya Nagano1,2, Hironori Edamatsu1, Kazuyuki Kobayashi2,
Yoshihiro Nishimura2, Tohru Kataoka1. 1Division of Molecular Biology,
Department of Biochemistry and Molecular Biology, Kobe University Graduate
School of Medicine, Kobe, Japan; 2Division of Respiratory Medicine, Department
of Internal Medicine, Kobe University Graduate School of Medicine, Kobe, Japan

Phospholipase Cε (PLCε) is an effector of Ras and Rap small GTPases. Studies
using genetically-modified mice of PLCε have shown its crucial role in skin
inflammation. The purpose of this study is to examine whether PLCε is involved
in the pathogenesis of inflammation in the respiratory system. First, we analyzed
the location of PLCε in the respiratory system. By immunohistochemical analyses,
we found that PLCε is expressed highly by alveolar epithelial cells and moder-
ately by bronchial epithelial cells and smooth muscle cells in the bronchioles and
the pulmonary arteries. Next, we experimentally induced asthma in PLCε+/+ and
PLCε-/- mice in the C57Bl/6J background by sensitization with ovalbumin (OVA)
followed by boost with OVA by inhalation, and performed pathological analyses
at 24 h after the last inhalation. Pathohistological studies of the sections of the
lung and bronchi showed that infiltration of leukocytes and mucus production by
the goblet cells were greatly suppressed in PLCε-/- mice. Also, characterization
of inflammatory cells in bronchoalveolar lavage fluid demonstrated that the infil-
tration of leukocytes, particularly that of eosinophils, was suppressed in PLCε-/-

mice. On the other hand, the serum levels of IgG and IgE specific for OVA were
not affected by PLCε-deficiency. These results suggest that PLCε has a crucial role
in the pathogenesis of asthma and that PLCε would become a molecular target for
the treatment of patients with allergic asthma.

P972
Grape seed proanthocyanidin extract attenuates airway inflammation and
hyperresponsiveness in a murine model of asthma: Downregulating inducible
nitric oxide synthase
Qian Zhang1, Guo-Zhen Wei1, Dan-Yang Zhou1, Qiang Du2, Mao Huang3.
1Department of Respiratory Medicine, Affiliated Changzhou No.2 People’s
Hospital, Nanjing Medical University, Changzhou, Jiangsu, China; 2Department
of Respiratory Medicine, Second Affiliated Hospital, Nanjing Medical University,
Nanjing, Jiangsu, China; 3Department of Respiratory Medicine, First Affiliated
Hospital, Nanjing Medical University, Nanjing, Jiangsu, China

Background: Allergic asthma is characterized by hyperresponsiveness and inflam-
mation of the airway with increased expression of inducible nitric oxide synthase
(iNOS) and overproduction of nitric oxide (NO). Grape seed proanthocyanidin
extract (GSPE) has been proved to have antioxidant, anti-inflammatory and other
pharmacological effects.
Aims and objectives: The purpose of this study was to examine the role of GSPE
on airway inflammation and hyperresponsiveness in a mouse model of allergic
asthma.
Methods: BALB/c mice, sensitized and challenged with OVA, were intraperi-
toneally injected with GSPE. HE staining and PAS staining were used to observe
airway inflammation in lung tissue and airway mucus secretion, respectively. Quan-
tification of cytokines in bronchoalveolar lavage fluid (BALF) and total serum
immunoglobulin E (IgE) were detected by ELISA. The protein expression of iNOS
was evaluated by immunohistochemistry and Western Blot analysis.
Results: GSPE remarkably suppressed airway resistance, and reduced the total
inflammatory cell and eosinophil counts in BALF. Treatment with GSPE signif-
icantly enhanced interferon (IFN)-γ level and decreased interleukin (IL)-4 and
IL-13 levels in BALF and total IgE levels in serum. GSPE attenuated allergen-
induced lung eosinophilic inflammation and mucus-producing goblet cells in the
airway. The elevated iNOS expression observed in the OVA mice was significantly
inhibited by GSPE.
Conclusions: GSPE decreases the progression of airway inflammation and hyper-
responsiveness by downregulating the iNOS expression, promising to be a potential
in the treatment of allergic asthma.

P973
The effects of bacilli Calmette Guerin-polysaccharide nucleic acid on nasal
airway inflammation and resistance in allergic rhinitis mice
Yin Xi, Kefang Lai, Lina Han, Na Wu, Yanhua Hong, Jiaxing Xie, Wei Luo,
Nanshan Zhong. State Key Laboratory of Respiratory Diseases, Guangzhou
Institute of Respiratory Disease, The First Affiliated Hospital of Guangzhou
Medical College, Guangzhou, Guangdong, China

Background: Lots of data can be found to approve that exposure to mycobacteria
has the potential to suppress the development of allergic rhinitis or atopy.But
the influence of bacilli Calmette Guerin-polysaccharide nucleic acid (BCG-PSN)
especially on nasal airway inflammation and resistance (RNA) on mice,are poorly
understood.
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Objective: Investigate the effects of BCG-PSN on nasal airway inflammation and
resistance in allergic rhinitis mice.
Method: Balb/c mice were sensitized by intraperitoneal injection of ovalbumin
(OVA)/saline,then challenged by intranasal administration under conscious to es-
tablish an allergic rhinitis model.The mice were intervened with BCG-PSN by
intranasal administration (1, 5, 10μg) before sensitization. A novel method of
RNA was applied to measure nasal function. Then the inflammation of nose was
accessed by nasal tissues histology.
Result: In 3 interventions groups the RNA had no statistical difference compared
to rhinitis group.But compared to the normal group,the RNA of expiration in
10μg,5μg group and the RNA of inspiration in 10μg group had no statistical
difference.The number of eosinophils (Eos) in 10μg group was lower than rhinitis
group as well as mucosal thickness.

Conclusion: BCG-PSN can inhibit nasal airway inflammation and decrease nasal
airway resistance in allergic rhinitis mice.

102. Asthma: risk factors and comorbidities

P974
Evaluation of inhalant allergen-specific IgE in wheezing infants as predictor
for persistent symptoms
Sirma Mileva, Todor Popov, Ivanka Galeva, Milena Yankova. Pediatric
Department, Alexandrovska Hospital, Medical University, Sofia, Bulgaria Clinic
of Allergy and Asthma, Alexandrovska Hospital, Medical University, Sofia,
Bulgaria

The aim of this study was to assess the IgE immune response in infants who were
hospitalized for wheezing and follow-up during school age.
Subjects and methods: Thirty-eight children with a mean age of 8,5 months
(2–22 months), who had been hospitalized with acute wheezing episodes, were
included in the study. Total IgE and specific IgE for food and inhalant allergens
were assessed by FEIA, Uni CAP.
The wheezing infants were divided into three clinical groups according to the
number of previous wheezing episodes: first wheeze (n = 22), second wheeze (n =
9) and children with recurrent – three or more episodes of wheezing (n = 7). After
five years the children were evaluated for asthma and allergy including t IgE and
skin-prick test for inhalant allergens.
Results: Neither total IgE nor allergen-specific IgE turned out to be of discrimina-
tive value for the three groups outlined on the basis of clinical criteria on the first
visit, because of considerable overlap. Elevated levels of t IgE were associated
with skin-test reactivity at school age. Inhalant allergen-specific IgE was found in
only 6 cases, but was a good predictive value for persistent wheezing.
Conclusion: These results indicate that early detection of allergen-specific IgE to
inhalant allergens in wheezing infants are predictors for persistent of wheezing
and determines the necessity of their examination.

P975
Analysis of the environmental risk factors in patients with bronchial asthma,
allergic to molds in second year observation
Grzegorz Przybylski1, Aleksandra Gadzinska1, Ryszard Golda2,
Anita Dabrowska3. 1Departament of Respiratory Medicine and Tuberculosis,
Nicolaus Copernicus University, Collegium Medicum in Bydgoszcz, Bydgoszcz,
Poland; 2Institute of Experimental Biology, Kazimierz Wielki University,
Bydgoszcz, Poland; 3Department of Theoretical Foundations of Biomedical
Sciences and Medical Informatics, Nicolaus Copernicus University, Collegium
Medicum, Bydgoszcz, Poland

Mold is a common yet significant allergen. Approximately 5% of people with
allergies are subjected to allergic reactions of the respiratory tract which may be
caused by mold. It seems that although mold frequently occurs in the outdoor

environment, it often happens that indoor exposure must be taken into account in
diagnostic procedure. To decrease the risk of mold allergy development or aggra-
vation, indoor mold growth in patient’s closest environment should be prevented.
In case of mold colonization at home, school or office, humidity source, which
supports its growth, should be found so as to identify it and remove as quickly
as possible. From January 2009 to December 2010, 421 subjects were recruited
from among outpatients visiting the Allergy Outpatients, Poland. Among them, in
166 patients positive mold allergy tests were obtained. These were patients with
symptoms of bronchial asthma. All examined patients were subjected to interview
concerning environmental exposure to mold allergens. For this purpose a question-
naire was used concerning demographic factors, living conditions, determination
of the age of the building, presence of moisture in the place of living, and active
or passive tobacco smoking environment. It seems that exposure to environmental
factors such as damp flat, old housing plus tobacco smoking, especially in flats
of large concentration, may all be favourable to the occurrence of environmental
mold allergy and be the cause of the rise of allergy symptoms as well as invoking
exacerbations.

P976
Food allergy as a risk factor for habitual snoring
Camilla Celani, Giovanni Ragusa, Enea Bonci, Maria Palma Carbone,
Serena Caggiano, Anna Maria Zicari, Giovanna De Castro, Marzia Duse.
Pediatrics, Sapienza University, Rome, Italy

Background: It has been suggested that habitual snoring (HS) has adverse health
outcomes in children and it’s an important indicator of many clinical conditions
such as atopy, cough and rhinitis.
Aim of the study: To determine the prevalence of HS in a cohort of children with
food allergy (FA) and its association with atopic state, and other clinical symptoms
such as cough, and rhinitis.
Methods: Seventy-four children (mean age 11.0±2.0 years; 36 males) with an
history of FA were selected. Atopic status was determined by a SPT to a panel
of principal aeroallergens and food allergens. Parents-administreted questionnaires
were used to collected information on children’s snoring and possible symptoms
associated. HS was defined as snoring three or more times per week.
Results: In our experience, children with FA show an higher prevalence of HS
compared to Italian age-matched population (respectively 23% vs 4.9%; p <0.001)
(Brunetti et al. Chest 2001, 120, 1930-1935). Furthermore among HS, children
with associate food and aeroallergen allergy are 27.7% while children with food
allergy are 14.8%; the difference was statistically significant (p<0.01). Snoring
children show an higher prevalence of productive cough, dry cough and rhinitis
compared to not snoring (respectively 47% vs 18.2 p<0.05; 47.1% vs 21.2%
p<0.04 and 76.5% vs 57.6%; p=0.07).
Conclusions: We found an high prevalence of habitual snoring among children
with food allergy; prevalence increases further in the group with aeroallergen
allergy too. Moreover, the presence of the symptom “snoring” should be looked
for and stressed in children with allergic respiratory diseases because it is often
associated and underreported, but significantly worses the quality of life.

P977
Atopy is a risk factor for adult asthma in two rural communities in south
western Nigeria
Olusoji Ige, A. Goke Falade, Ganiyu Arinola. Department of Medicine,
University College Hospital, Ibadan, Oyo State, Nigeria Department of
Paediatrics, University College Hospital, Ibadan, Oyo State, Nigeria Immunology
Unit, Department of Chemical Pathology, University College Hospital, Ibadan,
Oyo State, Nigeria

Rationale: Factors affecting asthma course are not clearly elucidated in rural
communities in developing countries. Furthermore, the interaction between factors
such as atopy, environmental exposure, and urbanization and helminthic infections
in modulating asthma have not been well investigated.
Objectives: To determine factors which affect asthma in adults being evaluated at
2 rural health centers in Southwest, Nigeria.
Methods: A random sample of 31 (10M, 21F) consecutive patients with stable
physician diagnosed asthma, and 29 (13M, 16F) age matched control subjects
without asthma seen at the outpatient clinics in Eruwa and Igbo-Ora were enrolled
into the study. All subjects completed an asthma questionnaire, underwent eval-
uation, which included blood tests for eosinophil, serum IgE, allergy skin test to
8 common environmental allergens, stool for ova and parasites and spirometry.
Wilcoxon sign-rank tests were used to compare eosinophil counts, percentage
eosinophil and allergy skin test between the groups.
Results: Asthmatics had significantly more positive skin reaction to house dust
mite, cockroach, mould, and mouse epithelium than controls (P<0.05).
Total serum IgE was also significantly higher in asthmatics than in controls (mean
380 vs.194 IU/ml; P<0.001). Stool parasitism was similar in both groups. There
was correlation between serum IgE and skin test reactivity but not between stool
parasitism and skin test reactivity.
Conclusion: Atopy is an important factor in the expression of adult asthma in
2 rural communities of a developing country such as Nigeria where atopy is
expected to be uncommon. Additional studies to evaluate rural urban dichotomy
in the expression of asthma are needed.
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P978
Peripheral airway obstruction is a predictive sign of early asthma
Takayuki Miyamoto, Hitoshi Kobayashi, Atsuko Sato, Yu Utsumi,
Yutaka Nakamura, Kohei Yamauchi. Division of Pulmonary Medicine, Allergy
and Rheumatology, Department of Internal Medicine, Iwate Medical University
School of Medicine, Morioka, Japan

Introduction: Diagnosis of early asthma is important to introduce early interven-
tion. However, despite of many reports, it has not been established yet.
Objective: We performed spirometry and Impulse Oschillometry System (IOS) on
early asthmatics and compared the data with those of patients with chronic cough
symptom (CC) and acute bronchitis (AB).
Methods: Patients who complained of chronic cough, wheeze and dyspnea, and
had never been diagnosed as bronchial asthma (BA) before were recruited to the
present study. After having their informed consent, we performed spirometry and
IOS, and measured bronchial hyperresponsiveness (BHR). After several months,
these patients were diagnosed as bronchial asthma, chronic cough including cough
variant asthma and acute bronchitis by development of symptoms, hematological
analysis and other findings.
Results: BHR of BA (Dmin: 1.1±1.4; mean±SEM, n=89) was significantly in-
creased compared to CC (5.2±3.4, n= 32) and AB (6.8±7.6, n=23). FEV1 of BA
was not significantly decreased compared to CC. However, both%V50 and%V25
of BA were significantly decreased compared to those of CC (%V50: BA vs CC;
49.7±25.9 vs 70.2±16.4, p<0.05,%V25: BA vs CC; 38.1±25.0 vs 54.1±12.3,
p<0.05).%R (5-25) measured by IOS was significantly higher in BA than in
CC/AB (BA vs CC/AB; 151±76 vs 52±26).
Conclusion: Decreases of%V50 and%V25 and increase of%R (5-25) in IOS which
indicated peripheral airway obstruction were detected in early asthmatics not in
CC. These results suggested that peripheral airway obstruction may be a useful
predictive sign of early asthma, which can be detected by spirometry.

P979
Does presence of bronchoprovocation test positivity effect the development of
allergic respiratory disease: 7 year follow-up study
Yavuz Havlucu1, Deniz Yurtman Havlucu2, Serap Ozturkcan3,
Arzu Yorgancioglu1. 1Chest Disease, Celal Bayar University Medical Faculty,
Manisa, Turkey; 2Dermatology, Merkez Efendi State Hospital, Manisa, Turkey;
3Dermatology, Celal Bayar University Medical Faculty, Manisa, Turkey

In this study, we aimed to investigate the relation between bronchoprovocation test
positivity an development of allergic respiratory disease.
The inclusion criteria to study were disease duration more than 1 year,no chronic
urticaria exacerbation in two months, no history of long acting antihistaminic
and corticosteroid usage in a month. The patients with asthma and pulmonary
symptoms, disease causing positive methacholine provocation test (MPT), con-
traindication to the MPT, and abnormal pulmonary function test were excluded.
156 patients with chronic urticaria were included to the study. There was 108
(69,2%) female and the mean age was 42,54±13,19 years. The duration of disease
was 6,05±4,33 (1-25) years.
After physical examination, pulmonary function test and MPT were performed
to the all patients with chronic urticaria. At the beginning,MPT positivity was
detected in 41 (26,3%) patients. There was no significant difference between
patients with MPT(+) and MPT(-) according to demographic findings. Mean dose
of MPT and total IgE level were 2,64±3,36 mg/dl and 123,3±124,3 respectively.
In MPT(+) patients, rate of doctor diagnosed asthma and allergic rhinitis were
46,3% and 60,9% respectivelyand they were 18,2% and 25,2% respectively in
MPT(-) patients (p<0.05). Presence of allergic disease in family members did not
influence the development of these allergic respiratory diseases. Also total IgE
level at the beginning did not related with develpment of these disease.
As a result,bronchoprovocation test can be (+) in chronic urticaria patients without
pulmonary symptoms and this positivity can be first sign of respiarotory allergic
disease that will develop in future.

P980
Allergic rhinitis in asthmatic children
Violeta Stojanovska, Jane Buzarov. Pediatric Department, Institute for
Pulmonary Illnesses of Children “Kozle”, Skopje, Macedonia, The Former
Yugoslav Republic of Pediatric Department, Pediatric Health Institution
“Celzus-Pro”, Skopje, Macedonia, The Former Yugoslav Republic of

Objective: Examine the prevalence and clinical expression off allergic rhinitis in
children with bronchial asthma.
Material and methods: 120 children were evaluated in the period (2006-2009).69
(57,5%) male mean age 8,3 years. The following parameters were substancial for
determining the diagnosis:history,clinic condition. Routine and specific examina-
tions.
Results: Allergic rhinhitis was displayed in 68,7% of the children. Intermittent
asthma was presented in 30,9%; mild persistent asthma in 44,8%, while 5,2%
of patient had severe persistent asthma. Intermittent rhinitis was demonstrated
in 14 children and 12 from them have had moderate-severe degree. Persistent
allergic rhinitis had 65 children and in 41,5% of them have had moderate-severe
rhinitis.Nasal symptoms preceded asthma in 65,8% of patients. The others were
both diseases appeared in the same time. Positive skin tests to Dermatophagoides

pteronyssinus had 2/3 of children. Over 80% of them were with persistent allergic
rhinitis and asthma. Pollen sensitivity was confirmed in 20,9% of the children,
but almost all of them were with Dermatophagoides sensitivity. Sneezing and
rhinorrea were presented in 22,8% of the children (almost in all of the children
with pollen sensitivity.) Concomitant sinusitis was presented in 67% of the children
with asthma and rhinitis, but in over 90% of the children with Dermatophagoides
sensitivity. Associated conjunctivitis had 20,3% of the patients, but almost all of
the children that were with pollen sensitivity.
Conclusion: Epidemiological studies consistently shown that asthma and rhinhitis
often coexist in the same patients, and our study confirmed also strong association
between allergic rhinitis and asthma in childhood.

P981
Bronchial asthma and allergic rhinitis: Clinical, immunological and
morphological features
Mikhail Guschin1, Valentina Golovanova1, Tatyana Barkhina1, Sergey Polner2.
1Cell Communication, Institute of Human Morphology, Moscow, Russian
Federation; 2Bronchial Asthma, Institute of Immunology, Moscow, Russian
Federation

Aim: Our study was the comparative clinical and morphologic characteristics of
adolescents and adult patients with bronchial asthma (BA) in before and after the
course allergen-specific immunotherapy (ASIT).
Materials and methods: The study involved 52 adolescents aged 14-18 and 24
adult aged 20-54 with a diagnosis of BA. Allergological examination, level serum
hormones, cytokine levels, the provocation nasal and inhalation tests and electron
microscopy study were conducted.
Results: Retrospective analysis were prevailed the atopic form of BA (88,2%) in
adolescents. The debut of BA was appeared in age before 15 years old (71,6%); the
middle degree - 40,3%, light degree - 32,8%, heavy degree - 26,9%. Accompanying
diseases the illness of digestion system - 43,9%, the endocrine system - 35,1%;
the heavy family allergic anamnesis -78%, the pernicious habits (the smoking -
42,2%, alcohol - 10,6%). Hyperreactivity of the mucous membranes is higher in
adolescents than adults. In all groups identified cytokine imbalance, characterized
by a significant decrease in the level INF-γ and IL2 and increased the content
of IL4, IL5 (p<0,05). In the study of hormonal status revealed an endocrine im-
balance. In mucosa of airways identified priorities change of epithelial cells with
subsequent activation of immune cells, in the stroma. After the ASIT adolescents
indicated more intensive decrease in the reactivity of the mucous membranes of
the nose and bronchi in comparison with adults.
Conclusion: Timely and adequate prescriptions of basic therapy and possible prior
ASIT contribute to the best clinical effect, avoid possible complications, and also
increase the restoration of the damaged nasal mucosa.

P982
Lower airway inflammation and hyperresponsiveness in allergic and
non-allergic rhinitis
Yanqing Xie, Jiaxing Xie, Kefang Lai, Nanshan Zhong. State Key Laboratory of
Respiratory Diseases Guangzhou, Guangzhou Institute of Respiratory Disease,
The First Affiliated Hospital of Guangzhou Medical College, Guangzhou,
Guangdong, China

Background: Remarkable relationship exists between upper and lower airways, but
lack of large-sample study on total airway inflammation and hyperresponsiveness
in allergic and non-allergic rhinitis.
Objectives: To investigate lower airway inflammation and hyperresponsiveness in
allergic and non-allergic rhinitis without asthma.
Methods: We enrolled 166 subjects with allergic rhinitis (AR), 122 with non-
allergic rhinitis (NAR) and 143 healthy volunteers (control). Nasal-lavage, in-
duced sputum, lower airway fractional exhaled nitric oxide (FeNO), methacholine
bronchial provocation tests and allergen skin prick test were performed.
Results: AR group showed high nasal-lavage eosinophils count [6.90
(22.40)/×200]. Sputum eosinophil was 1.50% (5.38%) in AR, higher than
NAR [0.25% (1.00%)] and control [0% (0.50%), P<0.001]. FeNO in AR
(23.40±17.50ppb) was higher than in NAR (17.26±11.38ppb, P=0.001) and
control (13.85±6.61ppb, P<0.001). Subject count with mild and borderline BHR
in AR, NAR and control was 20 (12.05%), 3 (2.46%)and 2 (1.40%), respectively
(P<0.001). In AR group, 59 cases with high sputum eosinophils (>3%) showed
statistical difference (P<0.05) in nasal eosinophils [15.65 (41.60)/×200 vs.2.05
(14.45)/×200], FeNO [31.61±21.52ppb vs.19.96±14.34ppb], mild and borderline
BHR count [13 (22.03%) vs.7 (6.54%)] when compared with 107 cases without
sputum eosinophils increased.
Conclusions: Allergic rhinitis presents obvious upper/lower airway inflammation
and BHR when compared with non-allergic rhinitis. High sputum eosinophil level
in allergic rhinitis is closely correlated with nasal eosinophils, FeNO and BHR.
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P983
Nasal airway resistance and correlation with lower airway involvement in
allergic rhinitis
Aparna Iyer, Amita Athavale. Chest Medicine and Environment Pollution
Research Centre, Seth G.S. Medical College & King Edward Memorial Hospital,
Mumbai, Maharashtra, India Chest Medicine and Environment Pollution
Research Centre, Seth G.S. Medical College & King Edward Memorial Hospital,
Mumbai, Maharashtra, India

Background: Allergic rhinitis often precedes onset of asthma. Nasal airflow
obstruction is measured by rhinomanometry.
Aims and objectives: Determining nasal airflow obstruction by active anterior
rhinomanometry
Correlating nasal resistance with clinical severity of rhinitis and incidence of latent
lower airway involvement.
Materials and methods: 32 patients with allergic rhinitis underwent active ante-
rior rhinomanometry followed by spirometry.If spirometry was normal; histamine
challenge test was performed.
Results: 56% of patients with mild rhinitis and 94% with moderate-severe rhini-
tis had significantly raised nasal airway resistance values. (> 0.3 Pa/cc/sec)
[1](p<0.05)
71.9% of patients with allergic rhinitis had lower airway involvement though they
had no clinical evidence of asthma.
87.5% of patients with raised nasal resistance compared to 25% with lower values
had airway involvement. (p=0.001)
94% of patients with moderate-severe rhinitis and 83% of patients with persistent
rhinitis compared to 50% patients with mild and 44% with intermittent symptoms
had lower airway involved.(p<0.05)
Conclusions: Clinical severity of allergic rhinitis correlated with nasal airway
resistance values measured by active anterior rhinomanometry.
71.9% patients with allergic rhinitis had lower airway involvement despite being
asymptomatic for asthma, incidence being greater in patients with severe and
persistent disease.
Proportion of patients with lower airway involvement is greater among those with
significantly raised nasal airway resistance by rhinomanometry.
Ref:
1. Suzina AH et al: Objective assessment of nasal resistance in patients with nasal
disease. J of laryngology and otology, 2003,117

P984
Patients with asthma and comorbid allergic rhinitis: Is optimal quality of life
achievable in real life?
Fulvio Braido1, Ilaria Baiardini1, Stefania Menoni2, Federica Gani3, Gian
Enrico Senna4, Erminia Ridolo5, Veruska Schoep1, Anthi Rogkakou1, Giorgio
Walter Canonica1. 1Allergy & Respiratory Disease Clinic, A.O.U. San Martino,
Genova, Italy; 2Department of Health Science, University of Genoa, Biostatistic
Unit, Genova, Italy; 3Allergy Unit, Respiratory Diseases Division, A.O.U. San
Luigi, Orbassano, Torino, Italy; 4Allergy Service, Verona Major Hospital, Verona,
Italy; 5Clinical Sciences, University of Parma, Parma, Italy

Background: Asthma trials suggest that patients reaching total disease control
have an optimal Health Related Quality of Life (HRQoL). Rhinitis is present in
almost 80% of asthmatics and impacts asthma control and patient QoL.
Aims and objectives: We explored whether optimal HRQoL was reachable in a
real-life setting, and evaluated the disease and patient related patterns associated
to optimal HRQoL achievement.
Methods: Asthma and rhinitis HRQoL, illness perception, mood profiles, rhinitis
symptoms and asthma control were assessed by means of validated tools in patients
classified according to GINA and ARIA guidelines.
Results: Optimal HRQoL, identified by Rhinasthma Global Summary (GS) score
≤20, was reached by 78/209 (37.32%). No association between clinical and
demographic characteristics, with the exception of age, and optimal HRQoL
achievement was found. Patients reaching an optimal HRQoL differed in disease
perception and mood. Asthma control was significantly associated with optimal
HRQoL (χ2=49.599; p<0.001) and well-controlled and totally controlled patients
significantly differed in achieving optimal HRQoL (χ2= 7.617; p < 0.006).
Conclusion: While the majority of asthma patients did not reach optimal HRQoL,
it is achievable, in real life, independently from disease severity. Failure to achieve
optimal HRQoL was related to unsatisfactory disease control. Patients reach-
ing optimal HRQoL differ from others in disease illness perception and mood.
Therefore, therapeutic plans should be directed toward achieving the best possible
clinical control of asthma and comorbid rhinitis, but also incorporate individualized
elements according to patient-related characteristics.

P985
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Chronic rhino-sinusitis in severe asthma improves at high altitude
Lucia H. Rijssenbeek-Nouwens1, Karin F. Fieten1, Adriaan O. Bron1, Els
J. Weersink2, Elisabeth H. Bel2. 1High Altitude Clinic, Dutch Asthmacenter
Davos, Davos, Switzerland; 2Department Respiratory Medicine Academic
Medical Center, University of Amsterdam, Amsterdam, Netherlands

Background: Severe asthma and chronic rhino-sinusitis often coexist (Meltzer,
JACI 2004). Patients with severe asthma have shown to benefit from high al-
titude treatment (Rijssenbeek AJRCCM 2010). It is unknown whether chronic
rhino-sinusitis also improves at high altitude.
Aim: To investigate the effect of high altitude treatment on symptoms of upper
and lower airways disease in patients with severe asthma and rhino-sinusitis.
Methods: 137 patients with severe asthma treated at the Dutch Asthmacenter
Davos were included. In 65 patients, using nasal steroids, sino-nasal symptoms
(SNOT scores), asthma control (ACQ), exhaled Nitric Oxide (FeNO), use of oral
and nasal steroids were analysed, as well as the relationship between parameters
of upper and lower airways. Parametric and non-parametric tests were used where
appropriate.

Results

admittance 12 wks

SNOT-20 score† 2.4 (0.74) 1.6 (1.0)*
SNOT-rhin. score† 2.2 (1.1) 1.7 (1.1)*
ACQ score† 3.1 (1.1) 1.7 (1.1)*
FeNO (ppb)‡ 22 (5–224) 16 (3–70)*
Oral steroid dose (mg/day)‡ 5 (0–110) 0 (0–30)*
Nasal steroid dose (μg/day)‡ 200 (75–1200) 200 (0–1200)

†Mean (SD); ‡Median (range). *p<0.05

The improvement in SNOT-20 correlated significantly with the improvement in
ACQ (R=0.527, p<0.05), the improvement in SNOT-rhinologic domain correlated
significantly with improvement in ACQ (R=0.489, p<0.05), and decrease in FeNO
(R=0.26, p<0.05).
Conclusions: A simultaneous improvement in upper and lower airway symptoms
and oral steroid use occurs at high altitude in patients with severe asthma and
chronic rhino-sinusitis.
Implications: These beneficial effects on upper airways disease underscore the
anti-inflammatory and steroid-sparing effect of high altitude treatment in patients
with severe asthma.

P987
The relationship of gastroesophageal reflux with asthma quality of life and
asthma control test in asthmatic patients
Bilun Gemicioglu, Sermin Börekçi, Asadullah Haiatullah. Department of
Pulmonary Disease, University of Istanbul, Cerrahpasa Medical School, Istanbul,
Turkey

Aim: In this study we aimed to investigate the relationship of gastroesophageal
reflux with Asthma Quality of Life (AQLQ) and Asthma Control Test (ACT) in
asthmatic patients.
Method: Between September- October 2010, total 50 patients fallowed with a
diagnosis of asthma at outpatient clinic of Cerrahpasa Medical School Chest
Diseases department were enrolled in this study. Patients’ reflux symptoms in last
one month were irrogated by using “Reflux Symptom Index” that consisting of
9 questions and graded from 0 to 5 (0: none; 1: very little, 2: low, 3: moderate,
4: severe, 5: very severe). ACT and AQLQ questionnaires were filled. Statistical
analysis was done by sing SPSS 15.0 software.
Results: 34 patients (68%) were female and 16 (32%) were male, mean age
was 42±14. The number of patients suffering from reflux was 23 (46%). The
statistically very very significant negative correlation was found between gas-
troesophageal reflux and AQLQ (r:-0.551; p<0.005). Between the presence of
gastroesophageal reflux and ACT, the statistically significant negative correlation
was found (r: -0.314;p<0.05) (Table 1).
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Table 1. The relationship of gastroesophageal reflux with ACT and AQLQ

Reflux ACT FEV%

AQLQ r: -0,551; p: 0,000*** r: 0,667; p: 0,000*** r: 0,127; p: 0,380
Symptoms r: -0,542; p: 0,000*** r: 0,686; p: 0,000*** r: 0,155; p: 0,283
Activity restriction r: -0,431; p: 0,002** r: 0,527; p: 0,000*** r: 0,160; p: 0,267
Emotional function r: -0,471; p: 0,001*** r: 0,672; p: 0,000*** r: -0,028; p: 0,845
Environmental factors r: -0,361; p: 0,010* r: 0,238; p: 0,096 r: 0,063; p: 0,664
ACT r: -0,314; p: 0,026*

***p<0.001, **p<0.005, *p<0.05.

Conclusion: In our study, the presence of gastroesophageal reflux was found to
decrease the quality of life and Asthma Control Test score in asthmatic patients.

P988
The increased comorbidities in obese asthmatics
Nejdiye Mazican, Sermin Börekçi, Bilun Gemicioglu. Department of Pulmonary
Disease, University of Istanbul, Cerrahpasa Medical School, Istanbul, Turkey

Aim: Many studies have demonstrated an association between obesity and asthma,
also the affects of obesity with airway inflammation were investigated. The aim
of this study was to investigate the difference of age, sex, atopy, comorbid diseses
and pulmonary function test parameters between obese and non obese asthmatics.
Method: The data files of 210 asthmatic patients who admitted to our outpatient
clinic in 2010 were evaluated.169 patients without attact, with asthma control test
over 20 and accessed BMI (body mass index) value enrolled in this study. The
patients were divided in to two groups; BMI>30 kg/m2 (obese) and BMI≤ 30
kg/m2 (normal). The two groups were compared to age, gender, smoking history,
comorbidities (gastroezafageal reflux, hypertension, diabetes mellitus, glaucoma,
psychiatric disease, hipertirodi), allergy skin test positivity and pulmonary function
test parameters by using statistical program SPSS 15.0 software.
Results: The mean age of the 169 patients was 39.5±15%, 32% were male
and 68% were women.The obese group included 31 patients. The two groups
were compared. In the group with normal weight FEV1 and FVC values were
significantly higher (p<0.05). In the obese group the proportion of women and
men, presence of gastroesophageal reflux and the hypertension, the average age
of patients were statistically significantly higher than in normal group (p<0.05).
There was no statistically significant difference between the two groups in terms
of smoking history, diabetes mellitus, glaucoma, psychiatric disease, hipertirodi,
allergy skin test positivity FVC%, FEV1%, FEV1/FVC% parameters (p>0.05).
Conclusion: The gastroesophageal reflux and hypertension comorbidities were
more commonly seen in obese asthmatic than non obese asthmatics.

P989
Asthma severity and body mass index relationship
Emin Maden1, Turgut Teke1, Sebnem Yosunkaya1, Durdu Mehmet Yavsan2,
Mustafa Dinç1, Rukiye Metineren1. 1Pulmonary Medicine, Selcuk University
Meram Medical Faculty, Konya, Turkey; 2Pulmonary Medicine, Beysehir State
Hospital, Konya, Turkey

Obesity is considered as a risk factor for asthma; however the relationship between
obesity and asthma control is being discussed. In this study we aimed to evaluate
the relationship between obesity and disease severity in asthma patients.
Asthma patients diagnosed in our clinic (543 patients) were enrolled to study.
BMI (kg/m2) of the cases were analyzed. BMI was classified as low (BMI, <18.5
kg/m2), normal (18.5-24.9 kg/m2), overweight (25-29.9 kg/m2), obesity (BMI, >

or = 30 kg/m2), or morbid obesity (BMI, >34.9 kg/m2). The patients were also
grouped according to disease severity.
In this study, the mean age of asthmatic patients (417 female, 126 male) was
48.4±13.7. Of the patients 172 (31.7%) had mild intermittent asthma, 190 (35%)
had mild persistent, 138 (25,4%) had moderate persistent and 43 (7.9%) had
severe persistent asthma. Obese and morbid obese patients consisted of 52% of the
asthma patients and only 1.8% of the patients were low weight and 17.7% of them
were normal weight cases. Frequencies of obesity and morbid obesity in female
asthmatics were higher than in male asthmatics (in females %33.8 and 23.7%, in
males %19.8 and 14.3%). There was no difference between males and females
with respect to asthma severity. Also no significant difference was found when we
analyzed the relationship between asthma severity and obesity.
In conclusion, in our study we found that most of the asthma patients were obese or
morbid obese; so obesity is a risk factor for asthma, however there is no significant
relationship between obesity and asthma severity.

P990
The effect of obesity or overweight on airway hyperresponsiveness and
clinical features in patients with asthma
Jae-Woo Kwon1,2,3 , Tae-Wan Kim1,2, Sae-Hoon Kim1,2,3 , Hae-Ryun Kang1,2,
Tae-Bum Kim4, Heung-Woo Park1,2 , Yoon-Seok Chang1,2,3, Sang-Heon Cho1,2,
Hee-Bom Moon4, Kyung-Up Min1,2, COREA Research Group. 1Internal
Medicine, Seoul National University College of Medicine, Seoul, Korea; 2Institute
of Allergy and Clinical Immunology, Seoul National University Medical Research
Center, Seoul, Korea; 3Internal Medicine, Seoul National University Bundang
Hospital, Seongnam, Korea;4Division of Allergy and Clinical Immunology,

Department of Internal Medicine, Asan Medical Center, University of Ulsan
College of Medicine, Seoul, Korea; 5Cohort for Reality and Evolution of Adult
Asthma in Korea (COREA) Research Group, Cohort for Reality and Evolution of
Adult Asthma in Korea (COREA) Research Group, Seoul, Korea

Background: Obesity is a risk factor of asthma in general population but the
effect of obesity on airway hyperresponsiveness (AHR) or airway inflammation
in asthma is not clear. This study attempted to evaluate the effects of obesity on
asthma in the aspects of symptoms, AHR and severity.
Methods: The 852 asthmatics who were diagnosed based on clinical symptoms and
AHR confirmed by methacholine bronchial provocation test were enrolled from
COREA adult asthma cohort. The intensity of AHR was assessed by provocative
concentration of methacholine causing a 20% fall in FEV1 (PC20). BMI was
classified into 4 categories, underweight (<18.5 kg/m2), normal weight (18.5–24.9
kg/m2), overweight (25.0–29.9 kg/m2), and obesity (≥30 kg/m2).
Results: BMI was negatively correlated with FEV1 (L), FVC (L), and FEV1/FVC
(%) in lung function test. The prevalence of wheezing was increased with the
increase of BMI after adjustment for age, sex, smoking, medication history, and
PC20 (P<0.0001). AHR was higher in normal weight group than overweight group
(P=0.001). The risk of moderate or severe AHR (PC20≤4 mg/ml) was decreased
when BMI increased after adjustment for age, sex, smoking, and medication history
(P=0.035).
Conclusion: Obesity is a risk factor of asthma in general population but obesity
in patients with asthma is negatively correlated with the intensity of AHR and
not related with asthma severity. However obesity increases the prevalence of
wheezing in asthmatics although obesity does not increase AHR.

P991
Prevalence of obstructive sleep apnea in patients with difficult-to-treat
asthma
Selma Firat Guven1, A. Berna Dursun2, Bulent Ciftci1, Ozlem Kar Kurt3, Ferda
Oner Erkekol2. 1Sleep Disorders Center, Ataturk Chest Diseases and Thoracic
Surgery Training & Research Hospital, Ankara, Turkey; 2Allergy Clinic, Ataturk
Chest Diseases and Thoracic Surgery Training & Research Hospital, Ankara,
Turkey; 3Department of Chest Diseases, Ataturk Chest Diseases and Thoracic
Surgery Training & Research Hospital, Ankara, Turkey

Background: Obstructive sleep apnea (OSA) is seen commonly in asthmatics and
complicate the management of asthma.
Objective: To evaluate the prevalence of OSA in a difficult-to-treat asthma (DTA)
population.
Methods: Asthma can not be controlled with high-dose inhaled corticosteroids
with a combination of long-acting β2 agonist or another controller medications
was defined as DTA. All participants underwent full-night polysomnography. Pa-
tients were categorized according to apnea-hypopnea index (AHI). Patients were
considered as mild OSA with an AHI=5-15 and as moderate-severe OSA withan
AHI≥15. Demographics and characteristics of asthma such as age at the diagnosis,
duration of asthma, smoking and atopy status, pulmonary function tests, number
of controller medications used, hospitalization and emergency room visit due to
asthma, and analgesic hypersensitivity was compared according to presence of
OSA.
Results: We analyzed 47 (M:9/F:38) DTA patients with the mean age of
48.74±9.45 years. The mean duration of asthma was 9.17±6.5 years. 51.1%
patients were atopic, 27.7% had analgesic hypersensitivity. 29.8% were former
smoker. 35 patients (74%) had OSA. Sleep quality was impaired in all patients,
particularly in patients with OSA. Eleven patients had mild, 24 patients had
moderate-severe OSA. Presence of OSA was not statistically correlated with any
characteristics of asthma, despite patients with OSA had longer duration of asthma.
Conclusion: The study showed that there is remarkable high prevalence of OSA
in DTA. Thus all DTA patients should be evaluated for OSA.

P992
The role of inflammatory cells, adhesion molecules, intermediate filaments
and chemokine receptors in the pathogenesis of nasal polyps
Metin Onerci1, Cagdas Elsurer1, Elif Guzel2, Attila Dagdeviren2. 1Department
of Otolaryngology Head and Neck Surgery, Hacettepe University Faculty of
Medicine, Ankara, Turkey; 2Department of Histology and Embryology, Hacettepe
University Faculty of Medicine, Ankara, Turkey

Pathogenesis of nasal polyposis is incompletely understood. This study investi-
gates the role of inflammatory cells, adhesion molecules, intermediate filaments
and chemokine receptors in development of nasal polyposis. Totally, 35 patients
were enrolled (Group 1, 10 patients with Samter syndrome; Group 2, 10 patients
with diffuse polyposis without signs of Samter syndrome; Group 3, 5 patients
with solitary nasal polyps; Group 4, 10 controls). Expression of CD105, CD106,
CD62E, CD4, CD8, CXCR4, CD147, CD90, CD104, BF45, vimentin, pancytok-
eratin and MSA were determined. Expression of CD4, CD8 and CD106 were
similar between groups. Ratio of patients expressing CD4 in Group 1, Group 2 and
Group 3 were higher than controls. Ratio of patients expressing CD8 antigen were
significantly higher in all 3 groups than control group. Expression of CD147 in
Group 3 and Group 4 was significantly higher than in Group 1 and Group 2. CD98
expression was higher in Group 1, Group 2 and Group 3 than in Group 4. Ratio of
patients expressing vimentin in Group 1, Group 2 and Group 3 were significantly
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higher than in Group 4. Immunostaining for pancytokeratin was positive in all
patients.

Results of the immunohistochemical analysis of 35 patients enrolled in the study

Antigen Group 1 (n=10) Group 2 (n=10) Group 3 (n=5) Group 4 (n=10)

CD105 10 8 2 2
CD62E 2 4 3 0
CD106 10 4 5 0
CD4 8 8 5 1
CD8 7 7 5 2
CXCR4 3 3 4 0
CD147 4 3 5 10
CD98 2 4 2 10
CD90 10 10 1 3
CD104 0 3 4 5
Vimentin 7 7 4 0
Pancytokeratin 10 10 5 10
BF45 10 10 5 10
MSA 10 10 5 10

In conclusion, inflammatory cells, adhesion molecules, intermediate filaments and
chemokine receptors may play a role in pathogenesis of nasal polyps.

103. Respiratory epidemiology: genetics and
modifiable risk factors

P993
European screening for α1-antitrypsin deficiency in subjects with lung disease
Timm Greulich1, Hristo Metev2, Bernard Budimir3, Gyorgy Losonczy4,
Ludmilla Borsa5, Dalcius Vaicius6, Ivan Solovic7, Matjaz Flezar8,
Marcela Vigdorovici9, Tatyana Martynenko10, Tetyana Pertseva11,
Sandra Camprubí12. 1Department of Internal Medicine, Division for Pulmonary
Disease, Hospital of the University of Marburg, Marburg, Germany;
2Department of Pulmonology, District Dispensary for Pulmonary-Phthisis
Diseases with Inpatient Hospital, Russe, Bulgaria; 3Department of Pulmonology,
University Hospital for Lung Diseases Jordanovac, Zagreb, Croatia;
4Department of Pulmonology, Semmelweis University, Budapest, Hungary;
5Doctors’ BINI, Doctors’ BINI, Ventpils, Latvia; 6Diagnostic Department of
Internal Medicine, Vilnius University Hospital Santariskiu Clinics, Vilnius,
Lithuania; 7Department of Pulmonology and Physiology, National Institute for
Tuberculosis, Lung Diseases and Thoracic Surgery, Hagy, Slovakia (Slovak
Republic); 8Pulmonary Function Laboratory, University Clinic of Respiratory
and Allergic Diseases Golnik, Golnik, Slovenia; 9Tuberculosis Unit, Clinical
Hospital of Pneumology Oradea, Oradea, Romania; 10Department of
Pulmonology, Municipal Medical Institution City Hospital #5, Barnaul, Russian
Federation; 11Department of Hospital Therapy, Dnepropetrovsk State Medical
Academy, Dnepropetrovsk, Ukraine; 12Clinical Trials and Pharmacovigilance
Department, Instituto Grifols, S.A., Barcelona, Spain

Introduction: Alpha-1 antitrypsin deficiency (AATD) is a common hereditary
disorder that predisposes to early-onset pulmonary emphysema. Despite its preva-
lence, AATD is highly underdiagnosed. According to published guidelines for
AATD, a diagnostic testing is greatly recommended in symptomatic adults with
emphysema, COPD, or asthma with airflow obstruction incompletely reversible
after aggressive bronchodilator treatment.
Aim: To investigate AATD presence in ten European countries targeting a cohort
of symptomatic subjects.
Methods: Blood samples from adult subjects with lung disease were collected as
dried blood spot (DBS). Detection testing algorithm consisted of 3 steps: first, all
DBS specimens were analysed for α1-antitrypsin (AAT) levels by nephelometry;
second, only samples with AAT levels below normal range (0.83 – 2.00 g/l) were
genotyped for S- and Z-alleles by polymerase chain reaction; third DBS were
phenotyped by isoelectric focusing in case of PiS, PiZ and non-S non-Z allele
results.
Results: A total of 5396 subjects from Bulgaria, Croatia, Hungary, Latvia, Lithua-
nia, Romania, Russia, Slovakia, Slovenia and Ukraine were screened in 11 months.
Seven hundred and eighty two (14.4%) had DBS AAT levels below the normal
range. Among them, detection of S- and Z-alleles showed 16 PiZZ, 1 PiSS, 5
PiSZ, 38 PiS, 79 PiZ and 642 non-S non-Z variants. AAT phenotyping of PiZ, PiS
and non-S non-Z alleles revealed 1 PiZrare, 38 PiMS, 78 PiMZ, 579 PiMM and
63 no result. Detection rate of severe AATD in symptomatic subjects was 0.41%.
Conclusions: These data would support AATD screening programs in countries
with a large number of symptomatic subjects but low awareness about this genetic
condition.

P994
Alpha1-antitrypsin deficiency in Italy: Analysis of the Italian registry
database
Ilaria Ferrarotti, Stefania Ottaviani, Roberta Scabini, Marina Gorrini,
Maurizio Luisetti. Center for Diagnosis of Inherited Alpha1-Antitrypsin
Deficiency, IRCCS San Matteo Foundation Hospital, Pavia, Italy

Alpha1-antitrypsin Deficiency (AATD) is a rare hereditary disorder with a preva-
lence of about 1/5000 individuals in Italy. Deficient patients are at a higher risk to
develop lung emphysema at an early age and liver cirrhosis. The low prevalence
of AATD suggested the establishment of a registry with the aim to learn more
details about the natural history and the quality of care of these patients. The
Italian Registry of AATD was established in 1993. A total of 312 adult subjects
with severe AATD were enrolled, namely 206 PI*ZZ, 48 PI*SZ, 3 PI*SS and
55 patients with, at least, one rare deficient allele (R). The frequency of 17.6%
of PI*RR is the highest so far recorded in national registries of AATD. Clinical
data have been collected: 253 were index-patients, mainly affected by lung and
liver diseases (79% and 10%, respectively), and 55 were enrolled because of
kinship with AATD patients. Mean age of enrollment was significantly higher
(p=0.03) in index (49.6±14.4 years) than in non-index (43.5±14.5 years). The
mean interval between the onset of symptoms and the final diagnosis was 8 years
for patients with lung diseases, and 13 years for liver diseases. Among index
patients, most of them were former-smokers (63%). From 1999, 100 patients
underwent augmentation therapy with purified AAT (Prolastin); they were mainly
former-smokers (75%) with panlobular emphysema (34%). Interestingly, 10% of
patients receiving augmentation therapy were non-index subjects.The data of the
registry allow a detailed characterization of the natural course of the disease and
the levels of the patient care, and confirm the usefulness of early detection of
AATD.

P995
The polymorphisms of C-reactive protein gene modify the association
between central obesity, asthma and lung function in Taiwan
Teng-Hui Huang, Tsu-Yu Yuan, Ru-Ling Hsiao, Tsu-Nai Wang. Department of
Public Health, College of Health Science, Kaohsiung Medical University,
Kaohsiung, Taiwan

Background: High-sensitive CRP concentrations and obesity are proposed to
cause asthma and impaired lung function, but little has been reported to date on
the association between CRP gene and asthma.
Objective: Three tagSNPs polymorphisms for CRP gene were selected from
HapMap data, and genotyping by using TaqMan allelic discrimination assay. We
studied the association of polymorphisms in CRP genes and their interactions with
central obesity on asthma and lung function.
Method: A total of 814 asthmatic adults and controls were recruited in southern
Taiwan. All subjects underwent questionnaire interviews, pulmonary function tests
and genotyping. We detected three single nucleotide polymorphisms of CRP gene,
and analyzed gene-obese interaction on the risk of asthma.
Results: We found that BMI and WHR were associated with hs-CRP concentra-
tions. Although CRP SNPs alone and haplotypes were not associated with asthma
risk, the association of asthma with central obesity, measured as the waist-to-hip
ratio (WHR), seemed to be stronger in subjects who carries A/T heterozygote
(p<0.05) for CRP SNP rs1417938 than in subjects who had the T/T genotypes.
We did not find interaction effect on asthma between BMI and CRP SNPs.
Conclusion: The current results suggested that central obesity play an important
role in asthma pathogenesis, and the effect was modified significantly by the CRP
SNP rs1417938 in Taiwanese population.

P996
DNA and fatty acids oxidative stress in respiratory diseases: Preliminary
results from the GEIRD study
M. Elisabetta Zanolin1, Veronica Cappa1, Paolo Degan2, Paolo Girardi1,
Mario Olivieri3, Morena Nicolis4, Luigi Perbellini3 , Aneza Jalil1, Roberto de
Marco1. 1Unit of Epidemiology and Medical Statistics, Dept Publ Health &
Community Medicine, University of Verona, Verona, Italy; 2Dept Epidemiology,
Prevention and Special Functions, National Insitute for Cancer Research,
Genova, Italy; 3Unit of Occupational Medicine, Azienda Ospedaliera “Istituti
Ospitalieri di Verona”, Verona, Italy; 4Unit of Hygiene, Dept Publ Health &
Community Medicine, University of Verona, Verona, Italy

Among the determinants of respiratory diseases, emphasis has recently been placed
on oxidative stress, but its role on the occurrence of the respiratory diseases is only
partially known. The aim of this study is to investigate the oxidative stress levels
in people with respiratory diseases and controls.
8-OHdG, a DNA oxidation product, and 8-isoprostane, a lipid oxidation product,
were measured in spot-urine samples collected in the frame of Genes Environment
Interactions in Respiratory Diseases (GEIRD) study, a nested multi-case control
survey. Controls and cases of COPD, current asthma, past asthma, non-allergic
rhinitis, allergic rhinitis and other respiratory conditions (n= 239, 19, 122, 70,
58, 45 and 76 respectively) were analysed to test differences in levels of urinary
creatinine-corrected 8-OHdG and 8-isoprostane, using quantile regression models
adjusting for age, gender, smoking habits, BMI and other potential confounders.
Adjusted 8-OHdG median concentrations were significantly higher in allergic
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rhinitis (4.7ng/mg, 95%CI 3.8;5.6), current asthma (4.3ng/mg, 95%CI 3.7;4.9)
and COPD cases (5.4ng/mg, 95%CI 3.8;7.1) than in controls (3.3ng/mg, 95%CI
2.8;3.8). 8-isoprostane median levels were higher, even if not significantly differ-
ent, in subjects with respiratory diseases (range 0.57-0.69ng/mg) than in controls
(0.51ng/mg).
While 8-isoprostane seems to be implied to a minor extent in respiratory illnesses,
8-OHdG has a significant association in COPD, asthma and allergic rhinitis.

P997
Does genetic ancestry modify the relationship of smoking and lung function?
The MESA lung study
Rhea Powell1, Duncan Davidson1, Divers Jasmin2, J. Jeffrey Carr3,
Robert Detrano4, Eric Hoffman5, Rui Jiang1, Richard Kronmal6, Kiang Liu7,
Naresh Punjabi8, Eyal Shahar9, Kent Taylor10, Karol Watson11, Jerome Rotter10,
Stephen Rich12, R. Graham Barr1. 1Department of Medicine, Columbia
University, New York, NY, United States; 2Department of Biostatistical Sciences,
Wake Forest University School of Medicine, Winston-Salem, NC, United States;
3Department of Radiology, Wake Forest University School of Medicine,
Winston-Salem, NC, United States; 4Department of Radiological Sciences,
University of California at Irvine, Irvine, CA, United States; 5Department of
Radiology, University of Iowa, Iowa City, IA, United States; 6Department of
Biostatistics, University of Washington School of Public Health, Seattle, WA,
United States; 7Department of Preventive Medicine, Feinberg School of
Medicine, Northwestern University, Chicago, IL, United States; 8Department of
Medicine, Johns Hopkins University School of Medicine, Baltimore, MD, United
States; 9Division of Epidemiology and Biostatistics, University of Arizona,
Tucson, AZ, United States; 10Medical Genetics Institute, Cedars-Sinai Medical
Center, Los Angeles, CA, United States; 11Department of Medicine, David Geffen
School of Medicine, University of California Los Angeles, Los Angeles, CA,
United States; 12Department of Public Health Sciences, University of Virginia
School of Medicine, Charlottesville, VA, United States

Introduction: Smoking is a risk factor for COPD but little is known about whether
this risk differs by genetic ancestry. The few prior studies rely on self-reported
race/ethnicity.
Objectives: To test the hypothesis that genetic ancestry modifies the association
of smoking and lung function.
Methods: The Multi-Ethnic Study of Atherosclerosis (MESA) is a population-
based study of adults without clinical cardiovascular disease in the United States.
Principal components (PC) of ancestry were derived from genome-wide data
(Affymetrix 6.0) in MESA. Spirometry was measured by ATS/ERS guidelines.
We tested the interaction of PCs with packyears of smoking on FEV1 stratified by
gender and adjusted for age, height, and current smoking.
Results: Of 3229 participants, self-reported race/ethnicity was 35% white, 26%
African-American, 22% Hispanic and 17% Chinese; 49% had ever smoked (me-
dian packyears 17; IQR, 6, 36). Models with PC and self-reported race/ethnicity
explained the variance in FEV1 equally well (R2=0.59); however adjustment for
PCs rendered self-reported race/ethnicity non-significant. Packyears were associ-
ated with lower FEV1 in all groups (p<0.001). In women, PCs did not modify the
relationship of packyears to FEV1 (p=0.86). In men, the relationship was modified
by PCs (p=0.01), specifically PC2 (tracking Asian ancestry) was associated with
less of a decrement in FEV1 per packyears smoking (p=0.001).
Conclusions: Variation between European and African genetic ancestry did not
modify the relationship between smoking and lung function in either gender, but
this relationship may be modified by Asian ancestry in men.
Funding: NIH: R01-HL077612, RC1-HL100543, N01-HC95159-169, N02-
HL64278.

P998
The associations between the adult asthma, central obesity and gene
polymorphisms and activities of superoxide dismutase and catalase
Ru-Ling Hsiao, Li-Ling Yang, Teng-Hui Huang, Tsu-Yu Yuan, Tsu-Nai Wang.
Department of Public Health, College of Health Science, Kaohsiung Medical
University, Kaohsiung, Taiwan

Background: Adult asthma is caused by interaction effects of genetic and envi-
ronmental factors. Previous studies have indicated that obesity may increase the
risk asthma. Therefore, our study objectives were to investigate the association
between asthma and the polymorphisms of SOD or CAT, especially in central
obesity.
Materials and methods: A case-control study was performed to recruit 250 asth-
matic adults from a hospital and 250 age and sex-matched controls who were free
from symptoms of asthma, COPD, TB, and chronic bronchitis by self-report. All
subjects completed a questionnaire, waist and hip circumference measurement and
lung function test were performed. Central obesity was defined as waist-to-hip
ratio (WHR) >0.95 for males and >0.85 for females. We also analyzed genotyping
of SOD gene Ala16Val and CAT gene C-262T.
Result: In our study, we did not find any significant association between the
SOD Ala16Val and CAT C-262T and asthma. The WHR of asthmatic patients
was significantly higher than the controls. The activities of SOD and CAT in new
onset asthma patients were significantly different from control subjects (p<0.01).
Compared with non-obesity and SOD AG/GG genotype, we found that the AOR
value for obesity and SOD GG genotype is 2.68 (95%CI, 1.30-5.55).

Conclusion: The activities of SOD and CAT are significantly related to adult
asthma but not for central obesity. This would enable us to further investigate the
mechanism of defective antioxidant enzymes for asthma pathogenesis.

P999
Chronic bronchitis in monozygotic and dizygotic twins
Howraman Meteran1, Simon Francis Thomsen1, Kirsten Ohm Kyvik2,
Axel Skytthe3, Vibeke Backer1. 1Department of Respitatory Medicine,
Bispebjerg Hospital, Copenhagen, Denmark; 2Institute of Regional Health
Services Research & Odense Patient Data Explorative Network, University of
Southern Denmark, Odense, Denmark; 3The Danish Twin Registry, University of
Southern Denmark, Odense, Denmark

Background: We studied the relative influence of genetic and environmental
factors on the variation in susceptibility to chronic bronchitis.
Methods: In a population-based questionnaire study of 13,649 twins, 50-71 years
of age, from the Danish Twin Registry, we calculated the sex-specific concordance
rates and heritability of chronic bronchitis.
Results: The prevalence of CB was 9.3% in men and 8.5% in women. The
concordance rate for chronic bronchitis was higher in monozygotic twins than
in dizygotic twins among women; 0.30 vs. 0.17, but not among men; 0.15 vs.
0.18. The heritability of chronic bronchitis adjusted for smoking and age was 50%
(30-67%) in women, whereas familial aggregation of chronic bronchitis in men
was ascribable to 25% (8-41%) familial environment but not to genetic factors.
Conclusions: Chronic bronchitis shows moderate familial aggregation, particularly
in women. Increased respiratory morbidity and mortality among female smokers
relative to male smokers may have a genetic origin.

P1000
Birth mode and gut microbiota influence the risk of allergies and asthma –
The KOALA birth cohort study
John Penders1,2 , Rianne van Nimwegen2, Ellen Stobberingh1, Dirkje Postma3,
Gerard Koppelman4, Marjan Kerkhof5, Naomi Reijmerink3,6 ,
Edward Dompeling7, Piet van den Brandt8, Monique Mommers2, Carel Thijs2.
1Department of Medical Microbiology, School for Public Health and Primary
Care (Caphri), Maastricht University Medical Center, Maastricht, Netherlands;
2Department of Epidemiology, School for Public Health and Primary Care
(Caphri), Maastricht University, Maastricht, Netherlands; 3Department of
Pulmonology, University Medical Center Groningen, Groningen, Netherlands;
4Department of Pediatric Pulmonology and Pediatric Allergology, Beatrix
Children’s Hospital, University Medical Center Groningen, Groningen,
Netherlands; 5Department of Epidemiology, University Medical Center
Groningen, Groningen, Netherlands; 6Beatrix Children’s Hospital, University
Medical Center Groningen, Groningen, Netherlands; 7Department of Pediatric
Pulmonology, School for Public Health and Primary Care (Caphri), Maastricht
University Medical Center, Maastricht, Netherlands; 8Department of
Epidemiology, School for Oncology and Developmental Biology (GROW),
Maastricht University, Maastricht, Netherlands

Background: Gut microbiota (GM) composition and birth mode have been linked
to allergies. However, results are inconsistent and the hypothesized intermediate
role of GM in the association between birth mode and allergies has not been
studied yet.
Aim: To study the relationship between GM composition, birth mode and allergic
manifestations.
Methods: The KOALA-study includes data on birth mode and on allergic symp-
toms from birth untill age 6 years. Faecal samples were collected at age 1 month
(n=1176) to determine GM composition using qPCR. Blood samples were col-
lected at ages 1, 2, and 6 years to determine specific IgE levels against common
allergens.
Results: Infants born by caesarean (C-)section had lower numbers of bacteroides.
C. difficile prevalence was highest in infants born by C-section (42%), followed
by infants born vaginally in the hospital (26%) and at home (19%). Colonisation
by C.difficile was associated with an increased risk of eczema, wheeze and sen-
sitisation throughout the first 6 years of life and with asthma (OR: 2.02, 95%CI:
1.15-3.56) at 6 years. Regarding mode and place of delivery, only children with
atopic parents had an increased risk of asthma (2.06, 1.27-3.35) and sensitisation
to food allergens (1.91, 1.29-2.84) when they had been vaginally delivered in
hospital, when compared to vaginal delivery at home. C-section also increased
the risk of sensitisation to food allergens (2.16, 1.21-3.86) compared to infants
delivered at home.
Conclusion: Birth mode strongly influences the GM composition and both are as-
sociated with allergic manifestations, including asthma. More extensive microbial
profiling is needed to examine whether C.difficile reflects other shifts in GM.
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P1001
Patterns of sensitization in early childhood in farming environment: A French
part of the PASTURE/FORALLVENT European birth cohort study
Anne Leydier1, Vincent Kaulek2, Amandine Chauveau1, Flora Metzger2,
Erika von Mutius3, Dominique Angèle Vuitton4, Jean-Charles Dalphin2,
Marie-Laure Dalphin1. 1Pediatry, University Hospital, Besançon, France;
2Respiratory Diseases, University Hospital, UMR CNRS 6249, Besançon,
France; 3Pediatry, University Children’s Hospital, Munich, Germany; 4University
of Franche-Comté, EA 3181, Besançon, France

Background: Cross sectional studies have repeatedly shown that children growing
up on a farm had a significantly lower prevalence of atopic sensitization measured
by specific IgE (IgEs) in serum but very little is known regarding sensitization
tested by skin prick-tests (SPT).
Objective: To compare SPT-tested sensitization during the first 4.5 years of life
in children born and living on dairy farms (F) and in children of families from the
same rural region, but not born and not living on farms (non-F).
Methods: 168 children at 1 yr (49% F; 49% boys) and 155 at 4.5 yrs (52% F; 52%
boys) were tested by SPT using a battery of 11 (1 yr) and 16 (4.5 yrs) age-and area-
adapted allergens. Correspondent serum specific IgEs were measured at both ages.
Results: Prevalence of at least one positive SPT was of 8.5% (1 yr), 9.6% (4.5
yrs) in F and 11.6% (1 yr), 19.5% (4.5 yrs) in non-F groups (p=0.05). In the whole
population, positive SPT were mainly against food allergens at 1 yr (13/17, 12 for
egg antigen) and against aeroallergens at 4.5 yrs (24/26, 15 for seasonal antigens).
At 1 yr, 17% of girls had positive SPT, versus 3.5% of boys, compared with 4.5
yrs (10.7% vs 17.5%). No relationship between IgEs-and SPT-tested sensitization
was observed at 1 yr. Such a relationship was demonstrated at 4.5 yrs considering
all antigens as well as categories (food, seasonal, perennial) but not for each single
antigen.
Conclusions: The prevalence of positive skin prick tests is significantly lower in
children growing up on a dairy farm than in their rural peers. At one year, there is
no correlation between SPT-and IgEs-tested sensitizations.

P1002
Air pollution and development of respiratory system: A 19-year cohort study
among children in Ptolemaida, Greece
Anastasios Tsiotsios, Dionisios Spyratos, Anna-Bettina Haidich, Giannis Ganidis,
Diamantis Chloros, Lazaros Sichletidis. Pulmonary Department, Aristotle
University of Thessaloniki, Thessaloniki, Greece

Aim: Diachronic study of the function of the respiratory system among children
in the city of Ptolemaida.
Methods: Concentrations of airborne particles with an aerodynamic diameter ≤
10μm (PM10) were measured regularly during the study period. Participants of
the study were children 10-12 year old who completed a questionnaire about res-
piratory diseases (Ferris BG), underwent spirometry and anterior rhinomanometry
during the first visit (1990-1) and at follow-up (2008-9) (mean follow-up: 19±1.1
years).
Results: The average annual concentration of PM10 was always above the permis-
sible levels. A total of 1086 children were studied initially while 312 of them were
examined during the follow-up visit. All were permanent residents in Ptolemaida.
Based on the answers to the questionnaire: the prevalence of asthma has re-
mained constant (5.4 vs 6.1%, p=0.85), allergic symptoms increased (16 vs 47.8%,
p<0.001) and nasal symptoms were common (92.9 vs 47.3%, p<0.002). Lung
function parameters were within predicted values at both visits (FVC: 98.9±12 vs
107.3±14.4% pred., p <0.001, FEV1: 98.2±12.5 vs 111.1±15.1%pred., p<0.001
and FEF25-75: 96.7±22.7 vs 121.8±34.6%pred., p<0.001). On the other hand,
nasal flows were extremely low (flow sum: 302.5±119.7 and 511.1±252.6 ml/sec
at follow-up) while 47.1% of the adult group had severe nasal obstruction (flow
sum < 500ml/sec). 45.8% of the adults were current smokers. The incidence of
asthma, FEV1%pred. and nasal flows were not different between smokers and
non-smokers.
Conclusions: Lung function of children in Ptolemaida developed within predicted
values while severe nasal obstruction was particularly frequent among young
adults.

P1003
Weather, pollution and topography in COPD exacerbations: An
observational study in Worcester and Dudley, UK
Richard Lewis1, Gabriele Price2, Jean Emberlin3. 1Respiratory Medicine,
Worcestershire Acute Hospitals NHS Trust, Worcester, United Kingdom;
2National Pollen and Aerobiology Research Unit, University of Worcester,
Worcester, United Kingdom; 3National Pollen and Aerobiology Research Unit,
University of Worcester, Worcester, United Kingdom

Background: Chronic respiratory symptoms are high in the UK compared to other
countries where smoking is more common. The British climate may play a role.
Objectives: To examine the combined effect of weather, pollution and topography
on symptoms in COPD subjects residing in river valley locations.
Method: For one year, 52 subjects recorded daily respiratory symptoms. These
were compared to corresponding 24-hour means for selected weather and pollution
variables. Exacerbation frequencies were correlated with altitude and distance from
river valleys.

Results: Statistically significant (p<0.05) relationships were recorded between
altitude and exacerbations frequency (r=-0.33 to -0.44). Relative humidity (r=0.19
to 0.43), temperature (r=-0.08 to -0.58), dew point (r=-0.13 to -0.42), and the
difference between temperature and dew point (r=-0.19 to -0.46) showed predom-
inantly statistically significant relationships with symptoms. Particulates showed
some of the strongest correlations with symptoms (r=0.11 to 0.44). Generally, an
adjustment of data for infectious exacerbations led only to minor changes in the
results.
Conclusion: Our study provides for the first time evidence of increased respiratory
symptoms in lower altitude areas of river valleys. The correlation results demon-
strate a combined effect of certain weather conditions on acute exacerbations,
especially those which result in airborne water droplet formation. The deleterious
influence of pollution is also confirmed. Particles can serve as nuclei for airborne
water droplets formation and an increased retention of particles and pollutants
under these weather conditions is suggested.

P1004
Spatial distribution of COPD in a rural population in India using geographic
information system (GIS)
Veena Muralidharan1, Sundeep Salvi2, Jyoti Londhe2, Somnath Sambhudas1,
Vijendra Ingole1, Peter Barnes3, Sanjay Juvekar1. 1Vadu Rural Health Program,
K.E.M Hospital Research Centre, Pune, Maharashtra, India; 2Respiratory and
Clinical Research, Chest Research Foundation, Pune, Maharashtra, India;
3Airway Disease Section, National Heart and Lung Institute, Imperial College,
London, United Kingdom

GIS mapping is a useful tool to study the spatial distribution of diseases and
examine their association with geographic risk factors.
Aim: We used GIS to determine spatial distribution of COPD in 22 rural villages
spread across an area of 232 km2, and study the association between proximity to
highways and prevalence of COPD.
Methods: 3,592 randomly selected individuals were administered a respiratory
health questionnaire and underwent pre and post bronchodilator spirometry (ndd
Spirometer) according to the ATS/ERS standards. COPD was defined as post-
bronchodilator FEV1/FVC<0.7. Each individual’s residence was mapped using
Global Positioning system (Garmin eTrex, USA). Spatial distribution of all in-
dividuals and the association between proximity to highway and prevalence of
COPD were performed using ArcGIS software version 9.3, USA.
Results: A significant cluster of COPD subjects were found residing <500m from
the highway (Moran’s Index = 0.07; p<0.01). 90% of individuals residing <500m
from the highway used liquefied petroleum gas for cooking and in this population
a strong positive correlation was found between proximity to highways and COPD
prevalence (r2= 0.946; p<0.04). Individuals who resided >500m from the highway
had a higher prevalence of COPD and this was strongly associated with the use of
biomass fuel [OR: 1.46 (CI: 1.06-2.0); p<0.01].
Conclusion: Residing <500m from the highway was strongly and positively asso-
ciated with COPD. The prevalence of COPD was three-fold higher amongst those
living >500m from the highway and this was significantly associated with the use
of biomass fuel.

P1005
Effect of urban vehicular traffic pollution on respiratory symptoms and
pulmonary function in schoolchildren
Fabio Cibella1, Roberto Della Maggiore2, Giuseppina Cuttitta1, Stefania La
Grutta3, Mario Melis1, Salvatore Bucchieri1, Daniela Nuvolone4,
Giovanni Viegi1. 1Institute of Biomedicine and Molecular Biology, National
Research Council of Italy, Palermo, Italy; 2Institute of Information Science and
Technologies, National Research Council of Italy, Palermo, Italy; 3Health and
Environment Unit, Regional Agency for Environment Protection, Palermo, Italy;
4Epidemiology Unit, Regional Agency of Public Health of Tuscany, Firenze, Italy

Our aim was to evaluate the relationship between pollution from urban traffic on
respiratory symptoms and function in adolescents. In 2005-2006 we performed
a survey on 2150 schoolchildren (10-17 yrs) from 16 junior high schools in the
city of Palermo, Italy. Subjects fulfilled an ISAAC questionnaire and underwent
spirometry and skin tests. The geographic location of each residence was geo-coded
by Geographic Information System. A vehicular traffic model computed the daily
average traffic of 2561 road segments in the city and was used for estimating the
amount of traffic close to each dwelling. We identified 3 areas with progressively
increasing traffic: A (in the West side close to the hills around the city - 14.8% of
subjects); B (central - 53.7%); and C (the outskirts in the North and South of Area
B - 31.5%). Prevalence of respiratory conditions was: wheeze ever (WE), 15.8%
in Area A, 22.1% in Area B, and 23.3% in Area C (p=0.02); asthma ever (AE),
8.1%, 12.4%, and 13.0%, respectively (p=0.068); impaired lung function (ILF)
was present in 1.7% of subjects, in 4.1%, and in 5.2%, respectively (p=0.037). In
a logistic regression model, Odds ratios (OR) with 95% confidence intervals (CI)
were calculated with Area A as reference and corrected for confouders: Area B was
significant risk factor for WE (OR 1.66, IC 1.17-2.36), AE (OR 1.83, IC 1.15-2.91),
and ILF (OR 2.71, IC 1.06-6.89). The corresponding OR for Area C were 1.66 (IC
1.16-2.40), 1.72 (IC 1.06-2.80), and 3.42 (IC 1.32-8.84), respectively. Our results
point out that children exposed to increased levels of urban vehicular traffic near
the house of residence are at higher risk for asthma and impaired lung function.
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P1006
Long-term effect of urban air pollution on lung function
Valérie Siroux1,2 , Johanna Lepeule1,2, Caroline Arnould1,2, Anne Boudier1,2 ,
Bénédicte Jacquemin3,4, Isabelle Rios5, Claire Chappaz5, Xavier Morelli1,2,
Nino Künzli6, Francine Kauffmann3,4, Remy Slama1,2, Isabelle Pin1,2,7 . 1U823,
INSERM, Grenoble, France; 2Institut Albert Bonniot, University Joseph Fourier,
Grenoble, France; 3U1018, INSERM, Villejuif, France; 4UMRS 1018, Univ Paris
11, Villejuif, France; 5ASCOPARG, ASCOPARG, Grenoble, France;
6Epidemiology and Public Health, Swiss Tropical and Public Health Institute,
Basel, Switzerland; 7Pediatric, Grenoble CHU, Grenoble, France

Background: Long-term effects of air pollution on lung function remain uncertain
particularly for adults.
Aims: To investigate the association between exposure to nitrogen dioxide (NO2)
– used as a marker for local traffic-related pollution - and particulate matter <10
microns (PM10) in the urban area of Grenoble (France) and lung function in adults.
Methods: Lung function parameters (FEV1, FVC and FEV1/FVC% predicted as-
sessed using the Stanojevic equations) were assessed between 2001-2007 for 450
adults living in Grenoble (120 asthmatics and 330 non asthmatics), in the frame
of the follow-up of two epidemiological studies, EGEA (Epidemiological study
on the Genetics and Environment on Asthma) and ECRHS (European Community
Respiratory Health Survey). The annual means of NO2 (2004) and PM10 (2008) levels
were estimated at the home addresses using a dispersion model and were combined
to time-specific measures from the permanent air quality monitoring stations to
capture temporal variations in exposure (the year before the lung function mea-
surement). Linear regression models were stratified by asthma and adjusted for
sex, age, BMI, active and passive smoking, occupational group, atopy, study and
for asthmatics inhaled corticosteroids.
Results: Medians concentrations (μg/m3) were 34 (IQR 31-38) for NO2 and 31
(IQR 29-33) for PM10. In non asthmatics, for a 10μg/m3 increase in NO2 and
PM10, FVC% predicted decreased by 3.7 (p=.01) and 11.7 (p=.03) and FEV1%
predicted by 3.3 (p=.02) and 9.0 (p=.07) respectively. Similar but not significant
negative trends were observed in asthmatics.
Conclusion: Results suggest negative associations of home outdoor NO2 and
PM10 with lung function in non asthmatics.
Grant:region Rhône-Alpes (CIBLE)

P1007
Effects of smoking habits on annual change in FEV1: A 12-year follow-up
study
Hisamitsu Omori1, Ayumi Onoue1, Yayoi Funakoshi1, Hironori Yada1,
Megumi Nagano2, Shuichi Mihara3, Yasuhiro Ogata3, Hirotsugu Kohrogi4,
Takahiko Katoh1. 1Department of Public Health, Faculty of Life Sciences,
Kumamoto University, Kumamoto, Japan; 2Department of Public Health,
Kumamoto Health Science University, Kumamoto, Japan; 3Department of
Internal Medicine, Japanese Red Cross Kumamoto Health Care Center,
Kumamoto, Japan; 4Department of Respiratory Medicine, Kumamoto University,
Kumamoto, Japan

Background: The rate of forced expiratory volume in 1 second (FEV1) decline is a
marker of chronic obstructive pulmonary disease risk. To date, limited longitudinal
data exist on airflow obstruction (COPD) and FEV1 decline in Japan.
Aims and objectives: The aim of this study was to investigate the rate of FEV1
decline by smoking habits over a 12-year periods in Japanese males.
Methods: The study included 913 male subjects, aged 30-76 years at baseline,
who underwent lung function tests at a medical check-up in 1994 (baseline), 1999,
and 2006. The study group consisted of 263 persistent never smokers, 296 early
quitters (those who stopped smoking between 1994 and 2006), 117 late quitters
8those who stopped smoking between 1999 and 2006), and 237 persistent smokers
without airflow obstruction at baseline. Airflow obstruction (AO) was defined as
FEV1/FVC<0.7 and 5th percentile lower limit of normal (FEV1/FVC<LLN).
Results: Mean annual decline in FEV1 over a 12-year periods were -35.0 ml/yr in
persistent never smokers, -37.9 ml/yr in early quitters, -40.7 ml/yr in late quitters,
and -44.8 ml/yr in persistent smokers. Mean annual decline in FEV1 over a 12-year
periods defined using the fixed criteria and the LLN criteria were -34.6 ml/yr,
-34.3ml/yr in persistent never smokers without AO, -42.3 ml/yr, -42.3 ml/yr in
persistent smokers without AO, -60.3 ml/yr, and -56.7 ml/yr in persistent smokers
with AO, respectively.
Conclusions: Persistent smokers with AO had a significant reduced FEV1 decline
compared with those in persistent never smokers and current smokers without AO.
Our study confirmed that early cessation of smoking may reduce the FEV1 decline
and prevent the development of AO among smokers.

P1008
Influences of smoking on FEV1 remain over the long-term after cessation
Shinobu Osanai, Mie Aoki, Toshiyuki Ogasa. Cardiovascular Respiratory and
Neurology Division, Department of Internal Medicine, Asahikawa Medical
University, Asahikawa, Hokkaido, Japan

Backgrounds and objectives: Natural course of forced expiratory volume in on
second (FEV1) after smoking cessation is still unclear. We sought to assess in-
fluences of smoking habits to FEV1 in subjects without obstructive pulmonary
disorders.

Subjects and methods: Subjects were recruited from patients who attended to
rural primary care clinics except for respiratory disorders. Each participant was
asked to answer a questionnaire including smoking history and measure forced
vital capacity (FVC) and FEV1. Results are presented as mean ± SD.
Results: In the present study, 408 of male (61.2±13.7 years-old) and 500 of fe-
male (60.2±15.6 years-old) were analyzed. There was no significant difference in
smoking duration between current smokers (28.1±23.9 pack/year) and ex-smokers
(31.3±30.8 pack/year). In the ex-smokers, duration after smoking cessation was
14.3±13.0 yr. Both %FEV1 (measured FEV1/predicted FEV1 (%)) in current
smokers (95.3±14.8, n=253) and %FEV1 in ex-smokers (93.7±15.4, n=269) were
lower than %FEV1 in non-smokers (103.2±16.5, n=386) (P<0.01). There was no
difference in%FEV1 among the subgroups divided by age both in current smokers
and ex-smokers. Also, there was no difference in %FEV1 among the subgroups
divided by duration of smoking cessation in ex-smokers. The ex-smokers under 40
years-old had lower %FEV1 comparing to non-smokers under 40 years-old. The
ex-smokers who stopped smoking more 20 years had still lower %FEV1 than that
in non-smokers.
Conclusion: In conclusion, influence of smoking on FEV1 starts under 40 year-
old, and decrease of FEV1 remain over 20 years after cessation in subjects without
obstructive pulmonary disorders.

P1009
Reduced body mass index is associated with the presence of airflow
obstruction in a rural Indian setting
Biswajit Chakrabarti1, Sabita Purkait2 , Punybrata Goon2, Vicky Moore3,
Christopher Warburton1, Peter Calverley5, Justin Zaman4, Rahul Mukherjee3.
1Aintree Chest Centre, University Hospital Aintree, Liverpool, United Kingdom;
2Moitri Swasthya Kendra, Shramajibi Swasthya Udyog, Chengail, West Bengal,
India; 3Department of Respiratory Medicine & Physiology, Birmingham
Heartlands Hospital, Birmingham, United Kingdom; 4Epidemiology & Public
Health, Div of Population Health, University College London, United Kingdom;
5Clinical Sciences Centre, University Hospital Aintree, Liverpool, United
Kingdom

Background: Respiratory conditions remain a significant source of morbidity
globally. We wished to understand factors associated with the development of air-
flow obstruction (AFO) within a rural Indian setting. We hypothesised that being
significantly underweight (BMI less than 18.5) could be linked to the development
of AFO (FEV1/FVC less than 0.7).
Methodology: Patients greater than 35 years old attending a primary care outpatient
clinic at Chengail, West Bengal, India underwent: 1. A structured questionnaire 2.
Measurement of BMI 3.Spirometry (analysed by a Respiratory Clinical Physiolo-
gist).
Results: 416 patients (mean age 51 years; 47% male; 62% never smokers) com-
pleted the study; spirometry deemed valid for analysis in 286 (69%). 47 (16%)
of all subjects were noted to exhibit AFO; GOLD stage 1 (15%); GOLD stage
2 (49%); GOLD stage 3 (26%);GOLD stage 4 (10%). Never smokers comprised
43% (20/47) of all AFO cases. On logistic regression, factors associated with AFO
were: Increasing age (95% CI 0.004-0.011; p=0.005), smoking status (95% CI
0.07-0.174; p=0.006), male gender (95% CI 0.19-0.47; p=0.012), reduced BMI
(95% CI 0.19-0.65; p=0.02) and occupation (95% CI 0.12-0.84; p=0.08). Mean
BMI was significantly lower in the 47 patients with AFO (20.11 v 21.62; p=0.02).
AFO was observed in 27% (18/66) of subjects with a BMI less than 18.5 falling
to 13% (29/220) of subjects with BMI greater than 18.5 (p=0.013). In those un-
derweight ever smokers, airflow obstruction was identified in 25% (13/52) rising
to 32% (14/44) in ever smokers with a BMI greater than 18.5.
Conclusion: Our study suggests that being underweight is associated with the
presence of AFO in a rural Indian setting.

P1010
Risk factors for obstructive lung function in morbidly obese patients
Astrid van Huisstede1, Jan Willem Elte2, Guido Mannaerts3, Eric Snoey1,
Ronald Luitwieler4, Erwin Birnie5, Pieter Hiemstra6, Gert-Jan Braunstahl1.
1Department of Pulmonology, Sint Franciscus Gasthuis, Rotterdam, Netherlands;
2Department of Internal Medicine, Sint Franciscus Gasthuis, Rotterdam,
Netherlands; 3Department of Surgery, Sint Franciscus Gasthuis, Rotterdam,
Netherlands; 4Department of Anesthesiology, Sint Franciscus Gasthuis,
Rotterdam, Netherlands; 5Department of Statistics, Sint Franciscus Gasthuis,
Rotterdam, Netherlands; 6Department of Pulmonology, Leiden University
Medical Center, Leiden, Netherlands

Background: Morbidly obese patients are not only at risk for asthma but also for
pulmonary complications related to bariatric surgery.
Aim of the study: To calculate a risk score for obstructive lung function in mor-
bidly obese patients as pre-surgical screening tool before bariatric surgery, and
relating pulmonary complications to this score.
Methods: 39 of the 342 patients (11.4%) had an obstructive lung function. A history
of asthma (adj.OR 3.2; 95%CI:1.4-7.5), >5 pack years (adj.OR 2.8; 95%CI:1.2-
6.3) and abdominal circumference >120cm (adj.OR 7.0; 95%CI:1.6-31.0) were
associated with an obstructive lung function (multiple logistic regression). The
risk of obstructive lung function was calculated (1, 1 and 2 points respectively). At
the cut of point of ≥2 sensitivity was 0.968 and specificity 0.315 (ROC analysis,
area under the curve 0.764). Inhalation medication after pulmonary screening was
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prescribed in 35 patients, of whom 34 (97%) had a risk-score of ≥2 (p<0.000).
Only 5 pulmonary complications occurred, however all pulmonary complications
were in risk-score ≥2 group (p=0.325).
Conclusion: Abdominal circumference is a better predictor than BMI for ob-
structive lung function in morbidly obese patients undergoing bariatric surgery.
Although the incidence of pulmonary complications after bariatric surgery is low,
pre-surgical risk factor analysis could identify patients at risk for obstructive lung
function and pulmonary complications.

P1011
Associations of different serum 25(OH)D levels to parameters of respiratory
health in COPD patients
Louise Jeanette Pauline Persson1, Marianne Voll-Aanerud1, Per Bakke2, Jon
Andrew Hardie2, Pieter S. Hiemstra3, Tomas Mikal Eagan1,2. 1Dept. of Thoracic
Medicine, Haukeland University Hospital, Bergen, Norway; 2Institute of Internal
Medicine, University of Bergen, Bergen, Norway; 3Dept. of Pulmonology, Leiden
University Medical Center, Leiden, Netherlands

Recent studies show a high prevalence of vitamin D deficiency in COPD patients.
Optimal vitamin D levels may differ for different physiological processes. There is
no current consensus on the optimal level for respiratory health and lung function.
Methods: Serum 25(OH)D in 426 COPD patients, GOLD stage II-IV, aged 40-76,
from the Bergen COPD Cohort study, were determined by liquid chromatography
double mass spectrometry. Examined explanatory variables were sex, age, body
mass index (BMI), smoking habits, FEV1, exacerbation frequency, PaO2, respi-
ratory symptoms, use of inhaled steroids, CRP, total white blood (WBC) count
and seasonality. Vitamin D levels were categorised into 5 groups (A,B,C,D,E): A:
<10ng/ml; B: 10-20ng/ml; C: 20-30ng/ml; D: 30-40ng/ml; and E: 40-52ng/ml.
Associations were tested with chi-square and Kruskal Wallis.
Results: The prevalence of subjects in vitamin D categories, A to E, were 6.8%,
26.5%, 33.1%, 27.0%, and 6.6% respectively.
The percentage of daily smokers in group A through E: 58.6%, 53.1%, 39.7%,
38.3%, and 58.6% (p=0.046).
Mean FEV1 was 42%, 43%, 51%, 51%, and 56% in group A through E (p<0.001).
Resting PaO2 varied between 8.9kPa in group B to 9.7kPa in group E (p=0.008).
Mean WBC counts were 8.5, 8.3, 7.5, 7.6, and 7.1 in group A through E (p=0.017).
In group A, 24.1% were obese compared with 3.6% in group E (p=0.14). 27.6%
of subjects in group A had high exacerbation frequency (>2/year) compared with
13.5% in group C (p=0.21).
Conclusion: Vitamin D deficiency (<20ng/ml) was common in COPD patients
and significantly related to important disease phenotypes, but the critical cutoff
level of vitamin D varied between the different respiratory health variables.

P1012
Microbial evaluation of proton pump inhibitors and the risk of pneumonia
Sabine Meijvis1, Marie Claire Cornips2, Paul Voorn3, Patrick Souverein2,
Henrik Endeman4, Douwe Biesma1,5, Hubert Leufkens2, Ewoudt van de
Garde2,6. 1Department of Internal Medicine, St. Antonius Hospital, Nieuwegein,
Netherlands; 2Pharmacoepidemiology and Clinical Pharmacology, Utrecht
University, Utrecht, Netherlands; 3Medical Microbiology and Immunology, St.
Antonius Hospital, Nieuwegein, Netherlands; 4Department of Intensive Care
Medicine, Onze Lieve Vrouwe Gasthuis Amsterdam, Amsterdam, Netherlands;
5Department of Internal Medicine, University Medical Centre Utrecht, Utrecht,
Netherlands; 6Department of Clinical Pharmacy, St. Antonius Hospital,
Nieuwegein, Netherlands

Background: Recent initiation of proton pump inhibitor (PPI) treatment may
increase the risk of community-acquired pneumonia (CAP), hypothetically by
allowing colonization of the oropharynx by gastrointestinal bacteria. Aim of this
study was to assess the causal pathway by considering microbial etiology of
pneumonia and indications for initiation of PPI treatment.
Methods: This was a population-based case-control study with 430 cases with
pneumonia and 1720 matched controls. An elaborate diagnostic protocol was
used to identify the causative microorganism of pneumonia. For patients recently
starting PPI treatment, indications for treatment were assessed.
Results: Recent initiation of PPI treatment (<30 days) was associated with an
increased risk of CAP (adjusted OR 3.2, 95% CI 1.4 – 7.2). Oropharyngeal bacteria
were evenly distributed among current, past and non-users of PPIs (p=0.41). Only
in 5 patients (1.2%) with pneumonia (2 current users and 3 non users), gastroin-
testinal bacteria were identified. Excluding patients who possibly were prescribed
PPI treatment for early symptoms of pneumonia (protopathic bias) did not alter
the study findings.

Causal Pathogens of CAP in relation to PPI use

All Non Current Past
n=430 (%) n=307 (%) n=103 (%) n=20 (%)

Oropharyngeal bacteria* 166 (39) 119 (39) 42 (41) 5 (25)
Gastrointestinal bacteria† 5 (1.2) 3 (1.0) 2 (1.9) 0 (0.0)

*S. pneumoniae, H. influenzae, S. aureus, H. parainfluenzae and other streptococci. †E. coli and
K. pneumoniae.

Conclusions: This study reaffirmed that use of PPIs is associated with an increased

risk of CAP, especially when treatment is started recently. Protopathic bias nor
shifts in microbial aetiology seem to explain the association.

104. Respiratory epidemiology: comorbidity

P1013
Late-breaking abstract: A prospective study of central obesity, overall obesity
and incident asthma in adults
Ben Brumpton1, Arnulf Langhammer1, Pål Romundstad1, Yue Chen2,
Xiao-Mei Mai1. 1Department of Public Health and General Practice, Faculty of
Medicine, Norwegian University of Science and Technology, Trondheim, Norway;
2Department of Epidemiology and Community Medicine, Faculty of Medicine,
University of Ottawa, Ottawa, ON, Canada

Introduction: Measures of body mass index (BMI) and waist circumference (WC)
define overall obesity and central obesity respectively. While high BMI has been
established as a risk factor for asthma in adults, WC has seldom been investigated.
Aims and objectives: We conducted a prospective cohort study to investigate the
individual and combined effect of central obesity and overall obesity on adult
incident asthma.
Methods: A total of 23,245 adults without asthma, 19-55 years of age from
the second Norwegian Nord-Trøndelag Health Study (HUNT), were followed for
11 years. WC and BMI were measured and categorised as central obesity (WC
≥88cm in women and ≥102cm in men) and overall obesity (BMI ≥30.0 kg/m2).
Incident asthma was self reported asthma during the follow up. Odds ratios (OR)
were calculated by logistic regression models adjusted for age, smoking status,
education, family history, physical activity, social benefit, economical difficulty
and sex.
Results: Of the 23,245 adults in the analysis, 12% (n=2,792) were overall obese,
13.6% (n=3,170) were centrally obese at baseline and 3.5% (n=818) had asthma
during the 11-year at follow up. Central obesity in the absence of overall obesity
was significantly associated with incident asthma (OR 1.44, 95% confidence inter-
val (CI) 1.09-1.91). The OR for overall obesity in the absence of central obesity
was 1.38 (95% CI 0.96-2.00), similar to central obesity alone. Central obesity
combined with overall obesity (OR 1.81, 95% CI 1.48-2.23) is compatible with an
additive effect of BMI and WC on asthma.
Conclusion: Central obesity and overall obesity seem to have an individual effect
on incident asthma in adults and an additive effect when in combination.

P1014
Trends in co-morbidity in oxygen-dependent COPD
Magnus Ekström1, Claes Jogreus2, Kerstin Ström1. 1Department of Internal
Medicine, Blekinge Hospital, Karlskrona, Sweden; 2Department of Mathematical
Science, Blekinge Institute of Technology, Karlskrona, Sweden

In recent decades, mortality from non-respiratory diseases has increased in patients
on long-term oxygen therapy (LTOT) for COPD (Ekström, M.P. et al. AJRCCM.
Epub 2011 Jan 7). This study tests the hypothesis that co-morbidity has increased
over time in oxygen-dependent COPD.
Material and methods: Patients starting LTOT for COPD between 1 January 1992
and 31 December 2008 in the national Swedish Oxygen Register were included.
All registered diagnoses within five years prior to initiating LTOT were collected
retrospectively from the Swedish Hospital Discharge Register, which include about
99% of all public hospitalizations in Sweden. Odds ratios (ORs) for diagnosis
entities per calendar year were estimated using logistic regression adjusted for age,
sex, PaO2 breathing air, FEV1 and smoking history.
Results: 6147 patients (55% women) with a mean age 71.6 ± [SD] 8.4 years were
included in the analysis. Adjusted odds ratios per calendar year (OR; 95% confi-
dence interval; P-value) increased for anaemia (1.07; 1.04-1.10; P<0.001), diabetes
mellitus (1.04; 1.02-1.06; P<0.001), hypertension (1.14; 1.11-1.16; P<0.001), is-
chemic heart disease (1.05; 1.04-1.07; P<0.001), pulmonary embolism (1.17;
1.12-1.23; P<0.001) and for renal failure (1.20; 1.14-1.26; P<0.001). There was
no time-trend for cerebrovascular disease (P=0.141) or cancer (P=0.062).
Conclusion: Co-morbidity has increased over time, which could contribute to the
increased mortality from non-respiratory diseases in oxygen-dependent COPD.

P1015
Coexisting cardiovascular diseases increase the risk of exacerbations in
patients with COPD
Loes C.M. Bertens, Karel G.M. Moons, Arno W. Hoes, Frans H. Rutten. Julius
Center for Health Sciences and Primary Care, University Medical Center
Utrecht, Utrecht, Netherlands

Background: Few studies published prediction models with exacerbation of COPD
as the endpoint, and the prognostic value of coexisting cardiovascular diseases has
never been evaluated adequately.
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Purpose: To develop a prediction model for exacerbation of COPD.
Methods: Data from an existing cohort of 244 patients with COPD according to
the GOLD criteria were used, with a follow-up of 4.2 (SD 1.2) years. The initial
assessment was between 2001 and 2003. Exacerbation of COPD was defined as
a period of worsening of COPD symptoms necessitating boosts of prednisolone
therapy. Univariable and multivariable logistic regression analysis was used to
construct a final, reduced prediction model. After bootstrapping, c-statistics were
used to estimate the ability of the model to discriminate between patients who
suffered from an exacerbation and whom not.
Results: In total, 115 (47.1%) patients experienced at least one exacerbation and
more than half (57.4%) of the patients had ≥ 2 exacerbations during the follow-up.
The final reduced model included body mass index, FEV1 (as%predicted), smok-
ing history, systemic steroid use in the year before initial assessment, use of
corticosteroid inhalers, a history of stroke/TIA, and a history of ischaemic heart
disease. The c-statistic after bootstrapping was 0.81 (95%CI 0.76 – 0.86).
Conclusions: Variables related to severity of pulmonary obstruction, smoking
history, but also a history of cardiovascular diseases were independent predictors
of an exacerbation of COPD. More attention should be paid to unmask coexisting
cardiovascular disease, because adequate treatment of these diseases could reduce
exacerbations, but probably also mortality in patients with COPD.

P1016
Increased prevalence of elevated high-sensitivity cardiac troponin T among
patients with stable chronic obstructive pulmonary disease
Anke Meta Christina Neukamm, Høiseth Arne Didrik, Søyseth Vidar,
Omland Torbjørn. Division of Medicine, Akershus University Hospital,
Lørenskog, Akershus, Norway

Background: Previously, we have found that cardiac troponin (cTnT) elevation
is frequently seen during acute exacerbations of chronic obstructive pulmonary
disease (COPD) and is associated with poor survival.
Aims and objectives: To assess the prevalence of elevated high-sensitivity cTnT
(hs-cTnT) in stable COPD and whether hs-cTnT is associated with pulmonary
function.
Material and methods: We performed a cross-sectional case-control study. The
index group consisted of 93 stable COPD patients, and the references were 113
individuals from a random sample of a general population. None of the subjects had
known coronary heart disease, and the age range was 40 to 79 years in both groups.
All participants underwent clinical investigation, spirometry, electrocardiography,
and blood analysis including serum creatinine, NTpro-BNP, and hs-cTnT.
Results: The prevalence of hs-cTnT in the categories < 3.0, 3.0-13.9 and ≥ 14.0
ng/L was significantly different between patients and controls and is shown in the
table 1. Using log-transformed hs-cTnT as the dependent variable in a linear regres-
sion model adjusting for smoking, BMI, creatinine, age, gender, NT-proBNP and
hypertension we found that hs-cTnT was significantly higher (p=0.007) among the
COPD patients than in the control group. In the index group we found a significant
dose-response relationship between hs-cTnT and GOLD category.

Table 1

hs-cTnT

<3.0 3.0–13.9.0 ≥14.0

Controls, n (%) 55 (48.7) 57 (50.4) 1 (0.9)
Patients, n (%) 12 (12.9) 55 (59.1) 26 (28)

Chi Square = 49.3, p<0.0001.

Conclusion: Stable COPD is associated with increased levels of hs-cTnT.

P1017
Predictors of high-sensitivity cardiac troponin T during acute exacerbation of
chronic obstructive pulmonary disease
Arne Didrik Høiseth1,3, Anke Neukamm1,3, Tor-Arne Hagve2,3, Pål H. Brekke1,3,
Torbjørn Omland1,3 , Vidar Søyseth1,3 . 1Dept. of Internal Medicine, Akershus
University Hospital, Lørenskog, Norway; 2Dept. of Medical Biochemistry,
Akershus University Hospital, Lørenskog, Norway; 3Faculty Division, University
of Oslo, Lørenskog, Norway

Background: A high-sensitivity cardiac troponin T (hs-cTnT) concentration above
the 99th percentile (i.e. 14 ng/L) is common during Acute Exacerbation of Chronic
Obstructive Pulmonary Disease (AECOPD) and associated with increased mortal-
ity.
Objective: To identify factors predictive of hs-cTnT levels during AECOPD.
Methods: We included 99 patients with AECOPD on admission. As several pa-
tients had repeat admissions, there are 219 observations. We recorded clinical
data, medication, spirometry, chest radiographs, ECG data and biochemical data
including serum creatinine, hs-cTnT, and NT-proBNP. The data were analysed
using a general linear mixed model with the natural logarithm of hs-cTnT as the
dependent variable.
Results: Mean age at inclusion was 71.5 years, mean FEV1 was 37% of pre-
dicted, and median hs-cTnT was 39.7 ng/L. The variables associated with hs-cTnT
(p<0.15) in univariate analysis were: Age, gender, history of smoking, coronary
artery disease, heart failure and hypertension, use of ACE inhibitors, peripheral
edema, blood pressure, tachycardia, PaCO2, creatinine, neutrophil count, NT-

proBNP, and infiltrate and cephalisation on chest radiograph. In a multivariable
model, patient age, history of hypertension, cephalisation, tachycardia, creatinine,
neutrophil count >11.5×109/L, and NT-proBNP remained significantly associated
(p<0.05) with hs-cTnT.
Conclusion: Multiple variables, including those reflecting heart failure, renal dys-
function, and inflammation are predictive of hs-cTnT during AECOPD, suggesting
that the mechanisms underlying hs-cTnT elevation are multifactorial.

P1018
Fibrinogen and all-cause mortality in a nationally representative US cohort
Deepa Valvi1, Hana Muellerova2, Ruth Tal-Singer3, David Mannino1.
1Preventive Medicine, University of Kentucky, Lexington, KY, United States;
2Worldwide Epidemiology, GlaxoSmithKline, London, United Kingdom; 3COPD
Clinical Discovery, GlaxoSmithKline, Upper Merion, PA, United States

Background: We aimed to study the association of lung function, fibrinogen and
mortality.
Methods: We analyzed data from 8201 adults aged =>25 years from the National
Health and Nutritional Examination Survey (NHANES III). Hazard ratios were
calculated to determine the risk of dying (all cause mortality) due to elevated
fibrinogen values defined > 400 mg/dL (the top decile) and the interaction with
lung function (determined using modified GOLD staging) and adjusted for age,
sex, race-ethnicity, smoking, cardiac disease and diabetes.
Results: 3198 subjects (weighted%, 28) died during the follow-up of up to 18
years. The predictors of mortality are shown in the table (normal lung function
with a fibrinogen level <= 400 mg/dL is the referent group for all the lung function
categories).

Predictors of mortality

Factor HR (95% CI)

Baseline Fibrinogen >400 GOLD 3 or 4 5.4 (3.1, 9.5)
GOLD 2 2.7 (2.0, 3.5)
GOLD 1 1.7 (1.1, 2.5)
Symptoms 1.7 (1.3, 2.1)
Restricted 2.7 (1.9, 3.9)
Normal 1.7 (1.3, 2.3)

Baseline Fibrinogen ≤400 GOLD 3 or 4 3.6 (2.7, 4.9)
GOLD 2 1.9 (1.6, 2.3)
GOLD 1 (1.2 (1.0, 1.5)
Symptoms 1.4 (1.2, 1.7)
Restricted 2.0 (1.7, 2.4)
Normal 1

Sex Male 1.4 (1.3, 1.5)
Female 1

Race White 1
Black 1.3 (1.1, 1.5)
Mexican-American 0.9 (0.8, 1.1)
Other 0.6 (0.5, 0.9)

Age 1.11 (1.10, 1.11)
Smoking Never 1

Fomer 1.2 (1.03, 1.4)
Current 1.9 (1.7, 2.2)

Cardiac Disease No 1
Yes 1.6 (1.4, 1.8)

Diabetes No 1
Yes 1.6 (1.4, 1.8)

Conclusion: Elevated fibrinogen values are important predictors of death and add
to the predictive ability of impaired lung function to predict mortality.

P1019
COPD prevalence in chronic heart failure
Armine Minasian1, Richard Dekhuijzen2, Frank Van den Elshout1, Petra Vos1,
Frank Willems3, Paul Van den Bergh4, Yvonne Heijdra2. 1Pulmonology,
Rijnstate Hospital, Arnhem, Gelderland, Netherlands; 2Pulmonology, Radboud
University Nijmegen Medical Centre, Nijmegen, Gelderland, Netherlands;
3Cardiology, Rijnstate Hospital, Arnhem, Gelderland, Netherlands; 4Cardiology,
Zevenaar Hospital, Zevenaar, Gelderland, Netherlands

Introduction: COPD frequently coexists with chronic heart failure (CHF) leading
to impaired prognosis as well as diagnostic and therapeutic challenges. However,
lungfunctional data on COPD prevalence in CHF are scarce and COPD remains to
be widely undiagnosed or misdiagnosed. The aim of this study was to determine
COPD prevalence in CHF.
Methods: In this cross-sectional study spirometry was performed in 220 CHF
patients (78.2% male, median age 71 years [IQR 63-77] with left ventricular
ejection fraction < 40% recruited from the outpatient cardiology department in
two hospitals in The Netherlands. COPD was determined according to GOLD
criteria (post-bronchodilator FEV1/FVC < 70%).
Results: COPD was found by spirometry in 81 patients (36.8%). The majority had
mild to moderate COPD (GOLD I/II 88.9%). Of these patients only 42 (51.9%)
were known with a history of obstructive lung disease, whereas 39 (48.1%) had
newly diagnosed COPD. By dividing the whole study population into groups of
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patients with and without a history of obstructive lung disease (n = 58 and n =
162 respectively), we found overdiagnosis of COPD in the first group (n = 16,
27.6%) and underdiagnosis of COPD in the latter group (n = 39, 24.1%) based on
spirometry.
Conclusion: COPD is a frequent co-morbidity in CHF with left ventricular systolic
dysfunction, but is often unrecognized or even overdiagnosed. To avoid this and
thus ensure adequate treatment of COPD in CHF, pulmonary function tests should
be routinely obtained, preferably in a stable state of heart failure.

P1020
Acute myocardial infarction is associated with increased number of bronchial
macrophages in low risk patients
Vidar Soyseth1, Faiza Mahmood1, Arne Didrik Hoiseth1, Anke Neukamm1,
Pal Brekke1, Torgunn Waehre1, Torbjørn Omland1, Johny Kongerud2. 1Dept of
Medicine, Akershus University Hospital, Lørenskog, Norway; 2Dept of
Respiratory Medicine, Oslo University Hospital, Oslo, Norway

Background: Several studies have shown that low lung function (even within
normal limits) as well as respiratory symptoms are associated with increased
cardiovascular mortality. In a case referent study we have compared sputum from
patients hospitalised for acute myocardial infarction (AMI) with sputum from a
random sample in the general population. The objective was to investigate the
association between inflammatory cells in the airways and AMI.
Method: The cases (N=58, mean age 58 years) had a confirmed diagnosis of AMI
and performed induced sputum within 96 hours after the onset of chest pain. The ref-
erences (N=120)were selected by random sampling from the hospital’s catchment
area. Subjects aged 40–74 years (mean age 55 years) were invited to participate.
Results: Only six patients (10%) were females and 27 patients (47%) were
current smokers. The corresponding prevalences in the reference group was 59
(49%) and 27 (23%), respectively. The total number (mean,SD) of sputum cells
was 3.9×106/mL (4.2) and macrophage count was 1.10×106/mL (1.2) among
cases, and 3.1×106/mL (2.8) (p=0.12) and 0.72×106/mL (0.69) (p=0.011) among
references. The difference in total macrophage count between the cases and the
references increased with declining cholesterol (p=0.028). There was also a nega-
tive association with increasing age, systolic blood pressure, and current smoking,
although not significant.
Conclusion: AMI is associated with a high macrophage count in induced spu-
tum from patients with a low cardiovascular risk profile, suggesting multifocal
inflammatory activity.

P1021
High blood pressure, antihypertensive medication and lung function in a
general adult population
Eva Becker1,2, Stefan Karrasch3,4, Holger Schulz1,4 , Sven Gläser5,
Christa Meisinger6,10, Margit Heier6,10, Annette Peters7,10,
H.-Erich Wichmann1,7, Jürgen Behr4,8, Rudolf Maria Huber4,9 ,
Joachim Heinrich1. 1Institute of Epidemiology, Helmholtz Zentrum München,
German Research Center for Environmental Health, Neuherberg, Germany; 2Dr.
von Hauner Children’s Hospital, Ludwig-Maximilians-University Munich,
Munich, Germany; 3Institute and Outpatient Clinic for Occupational, Social and
Environmental Medicine, Ludwig-Maximilians-University Munich, Munich,
Germany; 4Comprehensive Pneumology Center, University Hospital of the
Ludwig Maximilians University Munich, Asklepios Hospital Gauting and
Helmholtz Zentrum München, Munich, Germany; 5Department of Internal
Medicine B – Cardiology, Intensive Care, Pulmonary Medicine and Infectious
Diseases, University of Greifswald, Greifswald, Germany; 6MONICA/KORA
Myocardial Infarction Registry, Central Hospital of Augsburg, Germany;
7Institute of Medical Data Management, Biometrics and Epidemiology,
Ludwig-Maximilians-University Munich, Munich, Germany; 8Division of
Pulmonary Diseases, Department of Internal Medicine I, Grosshadern,
Ludwig-Maximilians-University Munich, Munich, Germany; 9Division of
Respiratory Medicine, Ludwig-Maximilians-University Munich, Munich,
Germany; 10Institute of Epidemiology II, Helmholtz Zentrum München, German
Research Center for Environmental Health, Munich, Germany

Background: Several studies showed that blood pressure and lung function
are associated. Additionally, potential effect of antihypertensive medication, esp.
beta-blockers, on lung function has been discussed. However, side effects of
beta-blockers have been investigated mainly in patients with already reduced lung
function. Thus, we aimed to determine whether hypertension and antihypertensive
medication have an adverse effect on lung function in a general adult population.
Methods: Within the population-based KORA F4 study 1319 adults aged 40-65
years performed lung function tests and blood pressure measurements. Informa-
tion on medical history and use of antihypertensive medication was available,
too. Multivariate regression models were applied to study the association between
blood pressure, antihypertensive medication and lung function.
Results: High blood pressure as well as antihypertensive medication were asso-
ciated with lower FEV1 (p=0.02 resp. p=0.05; R2: 0.65) and FVC (p=0.01 resp.
p=0.05, R2: 0.73). Furthermore, a detailed analysis of antihypertensive medication
pointed out that use of beta-blockers was associated with reduced lung function,
whereas other antihypertensive medication had no effect on lung function. The
adverse effect of beta-blockers was significant for FVC (p=0.03; R2: 0.65), while
for FEV1 the association was of borderline significance (p=0.07; R2: 0.73).

Conclusion: Our analysis indicates that both high blood pressure and antihyper-
tensive treatment are associated with reduced lung function in a general adult
population. Furthermore, we speculate that the negative effect of antihypertensive
medication on lung function is mainly attributable to beta-blockers.

P1022
Prevalence of pulmonary arterial hypertension and right ventricular
dysfunction in COPD patients in the Kirov region of Russia
Julia Chuyasova, Vasiliy Pyankov, Elena Poyarkova. Respiratory Diseases, Kirov
State Medical Academy, Kirov, Russian Federation

Purpose: To estimate the prevalence of pulmonary artery hypertension (PAH) and
right ventricular (RV) dysfunction in COPD patients in the Kirov region of Russia.
Material and methods: 1088 COPD patients (mean age 55±14 years, 97% men
and 3% women) were studied. All the patients underwent physical examination,
laboratory investigations and transthoracic echocardiography. RV end-diastolic di-
ameter, RV wall thickness and right atrium (RA) area were measured. The systolic
pulmonary arterial pressure (PAP) was measured by pulsed Doppler (systolic PAP
= tricuspid regurgitation pressure gradient + estimated RA pressure). RA pressure
was estimated based on the diameter and respiratory variation of the inferior vena
cava. Mean PAP was calculated with formula: mean PAP = 0.61×PA systolic
pressure + 2 mm Hg. Global RV systolic function was estimated using RV my-
ocardial performance index and RV fractional area change. RV diastolic function
was assessed using transtricuspid E/A ratio and E/E’ ratio.
Results: PAH (systolic PAP > 37 mmHg and mean PAP > 25 mmHg) was
detected in 40.3% of cases (438 patients). Right ventricular (RV) remodeling and
dysfunction were revealed in all COPD patients with PAH. Diastolic RV dysfunc-
tion was detected in 100% and systolic RV dysfunction - in 12.8% of those cases
(56 patients).
Conclusions: Our study confirmed high prevalence of PAH and RV dysfunction
in COPD patients in the Kirov region of Russia. Prognosis of these patients is
characterized by an increased risk of death. Physicians should detect PAH in COPD
patients as early as possible and start treatment for prevention complications.

P1023
Prevalence of comorbidities in patients with COPD in south-Spain
Aurelio Arnedillo1, Mercedes Merino2, Pilar Cordero2, Inmaculada Alfageme3,
José Luís López-Campos4, Bernardino Alcazar5, Francisco Casas6. 1Pneumology
Department, Hospital U. Puerta del Mar, Cádiz, Spain; 2Pneumology
Department, Hospital Infanta Cristina, Badajoz, Spain; 3Pneumology
Department, Hospital U. Valme, Sevilla, Spain; 4Pneumology Department,
Hospital U. Virgen del Rocío, Sevilla, Spain; 5Pneumology Department, Hospital
Ciudad de Jaen, Jaén, Spain; 6Pneumology Department, H. San Cecilio,
Granada, Spain

Objective: The prevalence of comorbidities in COPD is variable according to dif-
ferent publications. Our objective was to analyze the prevalence of comorbidities
in stable COPD patients in our area, and its relation to other parameters.
Material and methods: Concurrent multicenter prospective study that included
stable COPD patients from 6 hospitals at the South of Spain. We obtained de-
mographic, epidemiologic and pulmonary function test variables, Charlson and
BODE index, British Medical Research Council (BMRC) Dyspnea scale, London
Chest Activity of Daily Living Scale (LCADL), Hospital anxiety and depression
scale (HAD) and St George’s respiratory questionnaire (SGRQ).
Results: We studied 164 patients (83.5% males), with a mean age of 65.7 years
and mean FEV1 of 49,7%. According to GOLD classification, 4.9% were in Stage
I, 38.4% in Stage II, 45.1% in Stage III and 11.6% in Stage IV. The prevalence
of ischemic cardiopathy was 9.8%, heart failure 6.1%, peripheral vascular disease
8.5%, isquemic stroke 4.9%, ulcer disease 7.9%, diabetes 12.8%, neoplasms 11%,
hepatic disease 10.4% and renal disease 2.4%. Using the HAD scale 14% of
the patients showed anxiety symptoms, and 15.2% depression symptoms. 30% of
patients have 1 comorbidity, 16.6% have 2 comorbidities and 3.7% have 3 or more.
The prevalence of comorbidities didn’t correlate with the severity of COPD. There
was statistical correlation between Charlson index and hospital admissions due to
COPD exacerbation.
Conclusions: The prevalence of comorbidities in our patients with COPD was
high compare with general population, and independent of the degree of severity.
Charlson index correlated with hospitalizations due to COPD exacerbations.
Funded by Neumosur.

P1024
The evaluation of systemic inflammation in COPD patients comorbided with
cardiovascular diseases or diabetes mellitus
Yoko Yumino, Satoko Fujii, Naoki Takasaka, Jun Kojima, Hiromichi Hara,
Takanori Numata, Takeo Ishikawa, Makoto Kawaishi, Keisuke Saito, Jun Araya,
Katsutoshi Nakayama, Kazuyoshi Kuwano. Division of Respiratory Diseases,
Department of Internal Medicine, Jikei University School of Medicine, Tokyo,
Japan

Background: COPD is one of so-called life-style related diseases and reported
to show systemic inflammation, due to strong relationship to long-time tobacco
smoking. Therefore, COPD patients often have a variety of comorbid diseases, in-
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cluding cardiovascular diseases (CVD), diabetes mellitus (DM), and other systemic
diseases.
Purpose: To investigate smoking status and frequency of comorbid COPD among
the patients with CVD, DM, or both, who had smoking history (>10 pack×years),
and also to investigate how CVD, DM or COPD is associated with systemic
inflammation, oxidative stress and clinical disorders.
Method: Totally 83 patients, over 40 years with history of cigarette smoking,
were recruited for this study. All the participants were examined for pulmonary
function test with bronchodilator, urine 8-OHDG/Creatinine, plasma levels for
TNF-α, hs-CRP and pentosidine as predictors of airway obstruction, oxidative
stress and systemic inflammation.
Results: 11 in the 21 patients with CVD (52.4%) were diagnosed as COPD, 14
in 37 with DM (37.8%), and 9 in 25 with both (36.0%). Further analyses on the
associations between each disease and systemic inflammation or oxidative stress
were performed by logistic multivariate analyses adjusted with age, sex, smoking
history, statin use, and each disease. As the results, Systemic inflammation evalu-
ated by hsCRP increased significantly with statin use. The risk of oxidative stress
evaluated by 8-OHdG increased approximately 3 fold with COPD.
Conclusions: Because the smokers with DM or CVD seem to have much higher
risk of COPD than smokers without them, they should be examined with pulmonary
function test.

P1025
Use of a US population-based survey to describe the relationship of COPD
and co-morbidities
Roy Pleasants1, Harry Herrick2, Winston Liao2, Janet Croft3 , Jill Ohar4.
1Pulmonary and Critical Care, Duke University, Durham, NC, United States;
2Chronic Diseases and Center for Health Statistics, NC Division of Public
Health, Raleigh, NC, United States; 3Div of Adult and Community Health, Center
for Disease Control and Prevention, Atlanta, GA, United States; 4Puilmonary,
Allergy and Critical Care, Wake Forest University, Winston Salem, NC, United
States

The Behavioral Risk Factor Surveillance System (BRFSS) is a US state-based
survey that includes 90+ questions on health issues primarily related to chronic
diseases. In 2007 and 2009, 6 questions were added to the North Carolina (NC)
BRFSS to describe the prevalence and impact of COPD. In the 2009 NC BRFSS,
there were 12,337 adults who completed the survey and 993 reported they had
been diagnosed with COPD. The age-adjusted prevalence of COPD was > 5%.
The age-adjusted relative risk (RR, 95% CI) for 7 chronic diseases were com-
pared between COPD and non-COPD: arthritis (1.64, 1.46-1.84); diabetes mellitus
(1.76,1.39-2.24); myocardial infarction (2.58, 2.0-3.33); coronary artery disease
(CAD) (3.49, 2.5-4.9); stroke (2.04, 1.53-2.74); kidney disease (2.85, 1.89-4.3);
current asthma (7.5, 6.24-9.0); 3+ of these co-morbidities (4.95, 3.93-6.3). About 1
in 5 persons with COPD had 3 or more of these co-morbidities compared to 1 in 40
persons without COPD. One of the 6 BRFSS questions in 2009 addressed the use
of prednisone in the prior year in persons with COPD. The RR of prednisone use
in COPD patients with any of the co-morbidities were: arthritis 1.15 (0.89-1.48);
diabetes mellitus 0.73 (0.47-1.11); myocardial infarction 1.0 (0.6-1.68); CAD
1.86 (1.02-3.38); stroke 1.28 (0.67-2.43); kidney disease 1.77 (0.77-4.07); current
asthma 1.48 (1.08-2.03); 3+ of these co-morbidities 1.44 (0.95-2.2). Increased
prednisone use in concurrent asthma and COPD is expected whereas increased
likelihood of receiving prednisone in patients with concurrent COPD and CAD is
an unexpected finding, possibly related to severity of disease in these patients.

P1026
Prevalence of anemia of chronic disease in patients with chronic obstructive
pulmonary disease
Afroditi Boutou1, Georgia Pitsiou1, Ioannis Stanopoulos1,
Theodoros Kontakiotis2, George Kyriazis3, Panagiota Touplikioti4 ,
Nikolaos Chavouzis1, Lazaros Sichletidis2, Paraskevi Argyropoulou1.
1Respiratory Failure Unit, Aristotle University of Thessaloniki, Thessaloniki,
Greece; 2Department of Pulmonology, Aristotle University of Thessaloniki,
Thessaloniki, Greece; 3Immunology Laboratory, G Papanikolaou Hospital,
Aristotle University of Thessaloniki, Thessaloniki, Greece; 4Laboratory of Applied
Molecular Oncology, Theageneio Anticancer Hospital, Thessaloniki, Greece

Background: Anemia of chronic disease (ACD) is a disorder occurring in sub-
jects with chronic immune activation. Chronic Obstructive Pulmonary Disease is
characterized by systemic inflammation, so it could be accompanied by ACD.
Aim: To determine the prevalence of ACD among stable COPD patients.
Methods: The initial study population consisted of consecutive clinically sta-
ble patients with COPD (post bronchodilation FEV1/FVC<0.7; no exacerbation,
hospitalization or change in medication in the previous 3 months), who visited
three outpatient respiratory clinics. Those with asthma history, heart failure, renal
failure, malignancies, systemic or autoimmune disorders, chronic infections, blood
lose of any kind and hemoglobin (Hb), liver or thyroid disorders were excluded.
In the rest, ACD was confirmed by the presence of: a) low Hb (<13 mg male;
<12 mg female), b) ferritin>30ng/ml, c) total binding iron capacity<250 mg/dl,
and d) transferrin saturation 15-50%
Results: The prevalence of ACD was 10.24% and it was mild (Hb level=12.1±0.7
g/dl)., The ACD patients, compared to the non-anemic ones, were more often
males (93.1% vs 77.2%; p<0.001), were older (64.6±8.3 vs 60.3±5.5 years;

p<0.05), had lower FEV1%predicted (42.3±9.8 vs 50.7±6.1; p<0.05) and more
severe disease according to GOLD classification (stage II: 24.1% vs 29.9%; stage
III: 44.8% vs 46.6% and stage IV: 31% vs 23.2%; p<0.05). Smoking history,
gas values and weight did not differ, although ACD patients had lower weight
when compared to non-anemic ones, matched for age, sex, height and FEV1%
predicted.
Conclusions: ACD could be another systemic manifestation of COPD, since its
prevalence was approximately 10% among stable patients.

P1027
The association between asthma, atopic diseases and metabolic factors in a
young population of southern Taiwan
Tsu-Yu Yuan1, Li-Yu Wang2, Teng-Hui Huang1, Ru-Ling Hsiao1,
Tsu-Nai Wang1. 1Department of Public Health, College of Health Science,
Kaohsiung Medical University, Kaohsiung, Taiwan; 2Department of Medicine,
Mackay Medical College, New Taipei City, Taiwan

Background: Previous studies have suggested that obesity and cholesterol may
play a role in the susceptibility for asthma. The relationship between cholesterol
concentrations, asthma and atopic diseases is still controversial.
Objective: The aim of this study was to investigate whether metabolic factors are
associated with asthma and atopic diseases.
Methods: The cross-sectional study sampled randomly 6838 subjects ≤ 18 years
old from elementary, junior and senior high schools in southern Taiwan. All
subjects completed questionnaire interview, weight and height data measurements
and blood sample collection. Allergic disorders were determined by the subjects
ever been diagnosed by a doctor. Body mass index (BMI), blood pressures, the
levels of triglyceride and total cholesterol were measured.
Results: We found a significant association between high concentrations of choles-
terol and dermatitis in girls (aOR = 1.56, p = 0.002) and rhinitis in boys (aOR
= 1.31, p = 0.038) after adjusting for potential confounding factors. Obesity was
statistical significant associated with dermatitis (p = 0.008) and rhinitis (p = 0.038).
The interaction effect of cholesterol and obesity on dermatitis was significant (p
= 0.032). We did not find that cholesterol and triglyceride concentrations were
associated with asthma.
Conclusion: We found that high concentrations of cholesterol were associated
with dermatitis in girls and rhinitis in boys. Obesity and high concentrations of
cholesterol may increase the risk of dermatitis.

P1028
Epidemiology of allergic rhinitis in asthmatic patients in Greece
Angeliki Florou, Sofia Vakali, Fotini Vlasserou, Christina Gratziou. Asthma and
Allergy Center, Pulmonary and Critical Care Dept., University of Athens,
Evgenidion Hospital, Athens, Greece

Background: The co-morbidity of allergic rhinitis and asthma is a fundamental
issue of common airway disease.
Aim: This study was designed in order to evaluate the co-existence of allergic
rhinitis in asthma patients in Greece.
Methods: Data from 2700 patients with diagnosed asthma and nasal symptoms
were recorded during a scheduled or an urgent visit to a specialized physician.The
study was performed by respiratory physicians and allergiologists.Recordings were
based to a common study questionnaire.
Study population: A total of 2588 asthma patients were finally evaluated.The
mean age was 43.7 years with a small prevalence of female gender.One third of
asthmatic patients were smokers.
Results: 62% of asthmatic patients were atopic and 53% of them had a positive
asthma family history.80.7% of asthmatic patients also had symptoms from aller-
gic rhinitis.Nasal symptoms showed significant seasonal distribution with major
peaks in spring (70%) and autumn (32%).In 60% of the cases the allergic rhinitis
symptoms affect daily activities and in 72% they deteriorate asthma symptoms.
Despite the use of appropriate treatment, asthma was not well controlled in 40% of
the cases. 60% of the patients had at least one asthma exacerbation in the previous
year and among them 85% had 1-3 exacerbations. In addition in well controlled
asthmatics who were the 40.3% of total population, 77% of the patients have used
medical therapy for managing allergic rhinitis.
Conclusion: The co-morbidity of allergic rhinitis in asthmatic Greek patients is
high and needs to be always addressed and managed properly in order to achieve
a better asthma control.

P1029
Asthma and obesity: Epidemiological data in young adults
Andrea Antunes Cetlin1, Manoel Romeu Gutierrez2, Heloisa Bettiol2, Marco
Antônio Barbieri2 , Elcio Oliveira Vianna1. 1Department of Medicine, University
of São Paulo Medical School of Ribeirão Preto, Ribeirão Preto, São Paulo,
Brazil; 2Department of Pediatrics, University of São Paulo Medical School of
Ribeirão Preto, Ribeirão Preto, São Paulo, Brazil

In recent years, several studies have found an increase in the prevalence of asthma
among obese patients, but the exact nature of this association has not been fully
elucidated. The aim of this study was to assess the association between asthma
and obesity in 23- to 25-year-old Brazilian adults.
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This was a cross-sectional analysis of 1922 men and women. Subjects completed a
translated questionnaire from the European Community Respiratory Health Survey
and underwent spirometry and a bronchial challenge test. Weight, height and waist
circumference were measured. Multiple logistic regression analysis was carried
out to assess the association of variables related to obesity and asthma, defined
by the presence of symptoms and bronchial hyperresponsiveness (BHR). A self-
report of a previous physician diagnosis of asthma was separately analyzed as also
were socioeconomic characteristics, schooling, physical activity, smoking status,
anthropometry and spirometry.
No association was detected between asthma confirmed by BHR and obesity
indicators: odds ratio (OR)= 1.076 (95% CI: 0.689 - 1.680) for obesity assessed
by body mass index ≥ 30 kg/m2; OR = 0.947 (95% CI: 0.686-1.308) by abnormal
waist circumference and OR = 1.019 (95% CI: 0.740-1.404) by waist-to-height
ratio ≥ 0.5. A previous diagnosis of asthma revealed association with obesity: OR
= 1.480 (95% CI: 1.014-2.161) for obesity assessed by body mass index ≥ 30
kg/m2; OR = 1.413 (95% CI: 1.084-1.841) by abnormal waist circumference and
OR = 1.477 (95% CI: 1.133-1.926) by waist-to-height ratio ≥ 0.5.
Our findings did not support a connection between asthma confirmed by BHR
and obesity, but obesity was associated with self-report of a previous physician
diagnosis of asthma.

P1030
Effects of psychiatric comorbidity on respiratory drugs and health care
utilization
Sandra Baldacci1, Sara Maio1, Giuseppe Sarno1, Anna Angino1, Sonia Cerrai1,
Franca Martini1, Martina Fresta1, Francesco Di Pede1, Giovanni Viegi1,2.
1Pulmonary Environmental Epidemiology Unit, CNR Institute of Clinical
Physiology, Pisa, Italy; 2CNR, Institute of Biomedicine and Molecular
Immunology “A. Monroy”, Palermo, Italy

Background: Psychiatric disorders are significant comorbid conditions in chronic
obstructive pulmonary disease (COPD), however their effects on respiratory health
care costs are still debated.
Aim: To investigate the relationship between psychiatric comorbidity and respira-
tory health care costs in an epidemiological survey.
Methods: 1354 subjects (mean age: 58.0yrs±18.0; 45.3% males) living in Pisa
(Central Italy) participated in a cross-sectional study (2009-11) within the IMCA2
(Indicators for Monitoring COPD and Asthma in the EU) project. An inter-
viewer administered questionnaire on socio-demographic characteristics, respi-
ratory symptoms/diseases, cardiovascular diseases (CVD), risk factors and the
Hospital Anxiety and Depression Scale were used.
Logistic regression analyses, adjusted for smoking habits, age, sex, CVD,
were used to evaluate association between respiratory drug, health care uti-
lization and asthma/COPD with (AC+AD) or without anxiety/depression (AC);
anxiety/depression without asthma/COPD (AD); neither anxiety/depression nor
asthma/COPD (NN).
Results: Respiratory medicines use was 27.5% in AC+AD, 22.4% in AC, 1.7% in
AD and 2.5% in NN. Respiratory health care use was 50.5% in AC+AD, 36.8%
in AC, 11.6% in AD and 5.8% in NN.
Respiratory drugs and health care utilization were associated with AC (OR=12.0,
95%CI=6.8-21.1; OR=8.4, 95%CI=5.6-12.6, respectively) and AC+AD (OR=14.5,
95%CI=7.2-29.0; OR=15.6, 95%CI=9.0-26.9, respectively). Health care utilization
was also associated with AD (OR=2.1, 95%CI=1.1-3.9).
Conclusions: Psychiatric comorbidity in subjects affected by asthma or COPD
increases the impact of respiratory disease in terms of respiratory drugs and health
care utilization.

105. Air pollution

P1031
Lung cancer risk of solid fuel smoke: A systematic review and meta-analysis
Om Kurmi1, Pallavi Arya2, Hubert Lam1, Jon Ayres1. 1Institute of Occupational
and Environmental Medicine, University of Birmingham, Birmingham, United
Kingdom; 2Medical School, University of Nottingham, Nottingham, United
Kingdom

Background: About 70% of people from economically less developed countries
are exposed regularly to solid fuel smoke. The International Agency for Research
on Cancer has classified smoke from in-home burning of coal as a Group 1
carcinogen and that from biomass as Group 2A. The aim of this systematic review
was to quantify the impact of solid fuel on lung cancer and explore reasons for
heterogeneity in the reported effect sizes.
Methods: A systematic review was carried out of primary studies reporting the
relationship between solid fuel use and lung cancer. The review was based on
pre-defined criteria and studies that dealt with confounding factors were used in the
meta-analysis. Sub-group analyses considered fuel types, smoking, country, cancer
cell type and gender. Publication bias and heterogeneity were also estimated.

Results: The pooled effect size for coal smoke as a lung carcinogen (OR=1.82,
95% CI 1.60 to 2.06) was greater than that from biomass smoke (OR=1.50, 95%
CI 1.17 to 1.94). The risk of lung cancer for combined fuel was greater in women
(OR=1.81, 95% CI 1.54 to 2.12) compared to men (OR=1.16, 95% CI 0.79 to
1.69). The pooled effect size were 2.33 (95% CI=1.72, 3.17) for adeno-carcinoma,
3.58 (1.58, 8.12) for squamous cell carcinoma, and 1.57 (1.38, 1.80) for tumours
of unspecified cell type.
Conclusion: These findings suggest that burning of both coal and biomass is
consistently associated with an increased risk of lung cancer. The review defined
inadequate assessment of smoking in many studies (excluded from this review)
and makes recommendations for factors which must be included in future studies
in this area.

P1032
Impact of air pollution control measures and weather conditions on asthma
during the 2008 summer olympic games in Beijing
Wen Wang, Yi Li, Kewu Huang. Department of Respiratory, Beijing Chao-Yang
Hospital, Capital Medical University & Beijing Institute of Respiratory Medicine,
Beijing, China Centre for Atmosphere Watch and Services, Chinese Academy of
Meteorological Sciences, Beijing, China Department of Respiratory, Beijing
Chao-Yang Hospital, Capital Medical University & Beijing Institute of
Respiratory Medicine, Beijing, China

The alternative transportation strategy implemented during the 2008 Summer
Olympic Games in Beijing provided an opportunity to study the impact of the
control measures and weather conditions on air quality and asthma morbidity.
Methods: An ecological study compared the 41 days of the Olympic Games
(8 August–17 September 2008) to a baseline period (1–30 June). Also, in order
to emphasize the impact of weather conditions on air quality, a pollution link-
ing meteorological index (Plam) was introduced to represent the air pollution
meteorological condition.
Results: Our study showed that the average number of outpatient visits for asthma
was 12.5 per day at baseline and 7.3 per day during the Olympics–a 41.6% overall
decrease. Compared with the baseline, the Games were associated with a signif-
icant reduction in asthma visits (RR 0.58, 95%CI: 0.52–0.65). At 16.5 visits per
day, asthma visits were also significantly higher, during the pre-Olympic period
(RR 1.32, 95%CI: 1.15–1.52). The study also showed that the RR of asthma events
on a given day, as well as the average daily peak ozone concentration during the
preceding 48–72 h, increased at cumulative ozone concentrations of 70 to 100
ppb and 100 ppb or more compared with ozone concentrations ofless than 70 ppb
(P<0.05).
Comments: We concluded that along with “good” weather conditions, efforts to
reduce traffic congestion in Beijing during the Olympic Games were associated
with a prolonged reduction in air pollution and significantly lower rates of adult
asthma events. These data provide support for efforts to reduce air pollution and
improve health via reductions in motor vehicle traffic.

P1033
Indoor PM2.5 levels in homes using different types of cooking fuels in a rural
Indian population and it’s association with COPD
Utkarsh Mukkannawar1, Somanath Sambhudas2, Sanjay Juvekar2, Ajay Ojha3,
Sundeep Salvi1. 1Environmental Research, Chest Research Foundation, Pune,
Maharashtra, India; 2Epidemiology, Vadu Rural Health Center, King Edward
Memorial (KEM) Hospital, Pune, Maharashtra, India; 3Environmental Research,
Technogreen Environmental Solutions, Pune, Maharashtra, India

50% of world’s population uses biomass fuel (BMF) for cooking and heating
purposes, an important risk factor for COPD.
Aim: To measure indoor particulate matter diameter <2.5μm (PM2.5) levels in
homes that use different types of cooking fuels in a rural population, and to study
its association with COPD.
Methodology: 287 homes using different types of cooking fuels (Liquefied
Petroleum Gas (LPG): 91, BMF: 101, LPG+BMF- MIX: 95) were randomly
selected from 22 villages. All male and female individuals above the age of 25yrs
residing in these homes were invited to participate. After obtaining written consent,
indoor PM2.5 levels were measured using “AirMetircs” low volume sampler over
24hrs and expressed as μg/m3. All subjects performed pre and post bronchodilator
spirometory. COPD was defined as post-bronchodilator FEV1/FVC <70%, and
small airways obstruction (SAO) as FEF25-75% <65% predicted.
Results: 429 subjects (mean age 45±15 years; M: 217 and F: 212) consented
to participate and 266 performed acceptable spirometry. Prevalences of COPD
and SAO were 4.9% and 24.4%, and 100% and 92% respectively, were never
smokers. 24hr mean levels of PM2.5 were significantly higher in homes that used
BMF verses LPG [median (IQR): BMF 256.3 μg/m3 (145-414) verses LPG 109.7
μg/m3 (85-172); p < 0.0001]. Use of BMF was strongly associated with SAO
[OR: 2.39 p=0.02] and was also associated with COPD (OR: 3.28), although this
did not reach statistical significance (CI: 0.8-14.23).
Conclusion: In Indian villages, homes that use BMF have significantly higher
indoor PM2.5 levels and this is strongly associated with increased prevalence of
COPD and small airways obstruction.
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P1034
Effects of air pollution from biomass burning in nasal mucociliary clearance
of Brazilian sugarcane cutters
Aline D. Ferreira, Ercy M.C. Ramos, Giovana N.B. Ferrari, Rafaella F. Xavier,
Luiz C.S. Carvalho Junior, Alessandra C. Toledo, Dionei Ramos. Physiotherapy,
UNESP- Sao Paulo State University, Presidente Prudente, São Paulo, Brazil

Nasal mucociliary (NM) system is the first line of defense of the upper airways and
it is responsible for the clearance of inhaled particles, including particulate matter
(PM) from biomass burning. Several epidemiological studies have demonstrated a
consistent association between levels of air pollution from biomass burning and
increase in hospitalization for respiratory diseases and mortality. About 44,3% of
the sugarcane is burned to facilitate the manual harvesting every year and the most
exposed people are the sugarcane cutters. Nevertheless no previous reports studied
respiratory effects of PM from biomass burning in these individuals. This study
evaluated the effects of exposure to PM from biomass burning on NM transport af-
ter harvest. Twenty-five non-smokers (mean age = 25,7±4,5 years; BMI 23,9±2,6
kg/m2) workers in a Sugar and Ethanol Company located in Martinopolis, state of
Sao Paulo, Brazil, in April/2010, were evaluated in two periods: pre-harvest season
and three months after harvest. Mucociliary clearance by saccharin transit time test
(STT) and nasal symptoms were assessed. STT was 7,9±3,4 min at pre-harvest
and decreased significantly after harvest 3,9±2,2 min, p<0.001).

Nasal symptoms did not change following exposure. Our results suggest that acute
exposure to particulate matter from sugarcane burned affects mucociliary clearance
in non-smokers workers in the absence of symptoms.

P1035
The investigation of the relationship between respiratory exposures and the
occurrence of the disease in patients with COPD
Sibel Gunay1, Ersin Gunay1, Ozlem Selcuk Sonmez2, Nilgun Demirci2, Atila
Ihsan Keyf2, Cebrail Simsek2. 1Chest Diseases, Igdir State Hospital, Igdir,
Turkey; 2Chest Diseases, Ataturk Chest Diseases and Thoracic Surgery Training
and Research Hospital, Ankara, Turkey

We aimed to investigate the relationship with COPD and respiratory exposures.
711 patients admitted to our hospital with a diagnosis of COPD between May
2009-June 2010 were included. For the control group, 246 volunteer patients admit-
ted to in-patient and out-patient clinics with any diagnosis other than COPD were
included. Questionnaire including the questions according to socio-demographic
characteristics, environmental and occupational exposures, patterns of tobacco use
and passive-tobacco-smoke exposure of the patients was filled with face-to-face
interview method.
The mean age was 62.7±10.8 for COPD and 64.9±10.9 for the control group
(p>0.05). The average monthly-income-levels and educational-status of the pa-
tients for COPD group was significantly lower than the control group (p=0.015,
p=0.002,respectively). In COPD group the number of people dealing with farming
were greater than the people in the control group (p<0.001).Tandoor and fireplace
were more commonly used by women with COPD (p=0.034 and p=0.002, respec-
tively). Smoking rates in both groups were similar. However, duration of smoking
and the amount of cigarette-consumption in COPD group was higher than the
control (p=0.018, p<0.001, respectively). In childhood-period, exposure to passive
smoke and life-long-exposure-time in COPD group were statistically higher than
the control (both, p<0.001).
For the development of COPD, except smoking, biomass-fuels and environmental
exposures including passive exposure to tobacco smoke, environmental and occu-
pational exposure to pollutants are also important risk factors, and prevention of
exposure to these pollutants impede the development of COPD significantly.

P1036
Prenatal environmental tobacco smoke exposure and children’s respiratory
health
Lyudmila Jelenina1, Olga Lavrova2, Maria Petrova2. 1Pediatrics, St. Petersburg
State Pediatric Medical Academy, St. Petersburg, Russian Federation;
2Laboratory of Inherited Lung Disorders, St.Petersburg Pavlov State Medical
University, St. Petersburg, Russian Federation

Background: Exposure to environmental tobacco smoke (ETS) is associated with
respiratory symptoms.
Prenatal ETS exposure is associated with impaired lung function and wheezing
illnesses, particularly in preschool children. Although negative impact of prenatal

ETS exposure on children is evident, ETS impact on respiratory system of infants
is still poorly explored.
Purpose: To assess the possible effects of ETS exposure in utero on lower
respiratory disease in children from infants up to seven years of age.
Methods: We evaluated the health impact of ETS in 117 infants born from asth-
matic mothers. We also analyzed the onset of wheeze & asthma by the age of 7
with regard to the impact of ETS.
Results: The prevalence of wheeze during the first year of life was 4.7 times
higher in infants who were prenatally exposed to ETS (OR-4.69 [CI:1.63-13.52])
compared to children without ETS exposure. However, no differences in allergic
asthma prevalence by 7 years of age were found between the patient groups.
Conclusions: The research results provide strong evidence linking prenatal ETS
to impairments in infants’ respiratory system.

P1037
Inhaled black carbon in the lower airways of London cyclists
Chinedu Nwokoro, Naseem Mushtaq, Clare Harrison, Mubin Ibrahim,
Iain Dickson, Omar Hussain, Zoya Manzoor, Clare Ewin, Isobel Dundas,
Jonathan Grigg. Centre for Paediatrics, Barts and the London School of Medicine
and Dentistry, London, Greater London, United Kingdom

Background: Inhalable elemental black carbon (BC) from fossil fuel combustion
impairs lung health. We recently developed a novel method for assessing internal
dose of BC using the amount of BC phagocytosed by airway macrophages (AM).
To date, the determinants of AM carbon in healthy individuals living in urban
areas remain unclear. Personal external monitoring indirectly suggests that cyclists
have high levels of BC exposure.
Aim: To compare AM carbon in healthy adult cycling (cyclist) and non-cycling
(pedestrian) London commuters.
Methods: AM carbon was assessed in non-smoking urban commuters aged 18 to
40 yr. AM were sampled using sputum induction, imaged under light microscopy
(x60) and the area of carbon in 50 random AM determined using image analysis
(mean AM carbon, μg/m2).
Results: Cyclists and pedestrians had similar lung function and home-main road
distance. Cyclists reported more weekly exercise but this difference did not reach
significance (Table 1).

Table 1. Demographics and baseline data

Cyclists Pedestrians P (t test)
(mean, ±SEM) (mean, ±SEM)

n 5 5 N/A
Age (yr) 31.0±2.4 24.8±2.4 NS
Baseline FEV1 (% predicted) 99.2±4.0 95.2±3.2 NS
Distance of home from main road (km) 0.16±0.0 0.18±0.0 NS
Reported exercise (hr/week) 4.4±1.5 1.6±1.2 NS

Cyclists had significantly more AM carbon than pedestrians (Chart 1).

Chart 1. Alveolar macrophage carbon in cyclists vs pedestrians.

Conclusion: Cycling in London is associated with a higher internal dose of BC.
These data suggest a need for low-pollution cycling routes.

P1038
Association between traffic-related air pollution exposure and risk of
obstruction
Artur Badyda1, Piotr Dabrowiecki2, Wojciech Lubinski2. 1Faculty of
Environmental Engineering, Warsaw University of Technology, Warsaw, Poland;
2Institute Headquarters, Military Institute of Medicine, Warsaw, Poland

Background: Air pollution is associated with a number of respiratory diseases, but
there is still a relatively small evidence between traffic-related (T-R) air pollutants
concentration and a risk of obstruction among people living close to busy roads in
East-Central Europe.
Material: In 2 studies taken in 2005-2006 (Warsaw, Poland) and 2008-2009 (Gli-
wice, Poland) there were analyzed 1506 and 2000 persons respectively (inhabitants
of urban and rural areas). Pulmonary function tests were completed (using Easy
One spirometer) and occurrence of common respiratory system diseases symptoms,
allergies, smoking habit, etc. were proved. Simultaneously traffic density and air
pollutants concentration were measured. Association between place of living and
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air pollutants exposure and lung obstruction was explored by logistic regression
analysis.
Results: In both studies T-R air pollutants concentrations were statistically signif-
icant higher (p<0,05) in the vicinity of road in comparison to the rural areas. The
significant association between living close to a busy road and risk of obstruction
was found. In the Warsaw study risk was 4,35 times higher (95%CI: 2,57-7,35)
among non-smoking inhabitants of the city comparing with rural area residents.
The second study resulted in similar observations – the risk was 3,16 times higher
(95%CI: 1,09-9,16). Amid smokers the difference in risk of obstruction between
urban and rural areas residents was insignificant.
Conclusion: Presumably high T-R air pollutants concentration in the proximity of
main roads is one of the significant reason of airways flow limitation. Therefore
the risk of obstruction highly depends on place of living, particularly among
non-smoking people.

P1039
Effect of daily pollution exposure in the autonomic system in traffic workers
of Sao Paulo
Daniel Alveno1, Milene Saccomani1, Felipe Mendes1, Paulo Saldiva2,
Celso Carvalho1. 1Physical Therapy, University of São Paulo, São Paulo, Brazil;
2Pathology, University of São Paulo, São Paulo, Brazil

Background: Heart rate variability is used to quantify autonomic response and to
detect cardiovascular diseases. Chronic pollution exposure is known to increase
arterial pressure and the incidence of cardiac ischemia leading to cardiovascular
diseases and death; however the effect of variation of daily pollution in chronically
exposed subjects remains poorly known.
Objective: To study the effect of acute pollution exposition in the autonomic
system at rest and exercise in traffic workers.
Methods: Twenty-one male subjects were studied in 4 randomized working days
(once a week) with distinct pollution exposure. The amount of pollution (ozone
(O3) and nitrogen dioxide (NO2)) was measured 24 hours before the day test by a
pollution analyzer. Activity of autonomic system response was measured during 5
minutes either at rest or during treadmill exercise (moderate intensity).
Results: The levels of exposure pollution were considered intermediate and ranged
from 133.9 μg/m3 to 317.2μg/m3 and 0.1μg/m3 and 26.3 μg/m3 (respectively,
of NO2 and O3). In the days with higher levels of pollution, it was observed a
reduction in the activity parasympathetic system (RMSSD) at rest (p<0.05). In
addition, it was observed a linear correlation between the levels of pollution and
a reduction in the RMSSD measure at rest (r=0.52; p=0.01). Interesting, during
exercise, the parasympathetic response was increased in the most polluted days
(p<0.05).
Conclusion: Our results suggest that even low changes in daily pollution exposure
selectively modify the autonomic system to either rest of exercise.
Supported by CNPq.

P1040
Non-malignant abnormalities by chest radiography and high-resolution
computed tomography in millers and miners with different levels of asbestos
exposure
Ericson Bagatin1, Luiz Eduardo Nery2, Gustavo Meirelles3,
Reynaldo Rodrigues3, Lara Maris Nápolis2, José Alberto Neder2,
Mario Terra-Filho4. 1Occupational Health Area, State University of Campinas,
Campinas, Sao Paulo, Brazil; 2Division of Respiratory Diseases, Federal
University of Sao Paulo, Sao Paulo, Brazil; 3Department of Radiology, Federal
University of Sao Paulo, Sao Paulo, Brazil; 4Pulmonary Division - Incor-HC,
University of Sao Paulo Medical School, Sao Paulo, Brazil

The diagnostic performance of high-resolution computed tomography (HRCT) and
conventional chest radiography (CXR) has not been compared on a large sample of
subjects with widely-different degrees of cumulative exposure to asbestos, i.e., with
ample differences in pre-test likelihood of disease. We evaluated 1427 ex-workers
in chrysotile millers and mines who were separated into 4 groups (Gr) of decreasing
cumulative exposure (Groups I to IV). The prevalence of either parenchymal or
pleural abnormalities were markedly reduced as exposure decreased (p<0.01).
Assuming HRCT as the criterion method, CXR was associated with increased false-
positive and false-negative rates for parenchymal and pleural abnormalities, respec-
tively. These findings were consistent across the groups of asbestos exposure (table).

Exposure Period

Gr I (1940–1966) Gr II (1967–1976) Gr III (1977–1980) Gr IV (after 1980)
(N=124) (N=604) (N=482) (N=217)

Parenchymal
CXR (N, %) 17 (13.7) 44 (7.3) 23 (4.8) 5 (2.3)
HRCT (N, %) 12 (9.7) 26 (4.3) 8 (1.6) –
Pleural
CXR (N,%) 14 (11.3) 7 (1.2) 4 (0.8) 3 (1.4)
HRCT (N,%) 60 (48.4) 53 (8.8) 14 (2.9) 4 (1.8)#

#Two of these subjects had previous exposition before 1980 in the cement-asbestos industry.

We conclude that decreased exposure to asbestos led to a marked reduction in
the prevalence of chest abnormalities according to either CXR or HRCT. CX,

however, was associated with unacceptable rates of false-positive for asbestose
and false-negative for pleural plaques, independent of cumulative exposure.
Supported by: CNPq/Ministry of Science and Technology, FUNAPE (GO) and
Brazilian Crysotile Institute.

P1041
Acute respiratory effects in atopic humans exposed to short-term controlled
exposure to diluted wood smoke
Ingunn S. Riddervold1, Jakob H. Bønløkke1, Anna-Carin Olin2,
Vivi Schlünssen1, Torben Sigsgaard1. 1Dept. of Environmental and Occupational
Medicine, School of Public Health, Aarhus University, Aarhus, Denmark;
2Department of Occupational and Environmental Medicine, Sahlgrenska
University Hospital and Academy, Othenburg, Sweden

Growing evidence suggests that particulate air pollution derived from wood stoves
causes acute inflammation in the respiratory system and possibly increases the
incidence of asthma and other respiratory diseases.
The aim of this study was to evaluate acute respiratory effects from short-term
wood smoke exposure in humans. A total of 20 non-smoking atopic subjects
with normal lung function and without bronchial responsiveness completed the
study. The subjects were monitored during three different experimental exposure
sessions, aiming at particle concentrations of 200μg/m3, 400μg/m3, and clean air
as control exposure. A balanced cross-over design was applied and the subjects
were randomly allocated to exposure orders.
Diluted wood smoke were generated in a wood-burning facility and added to a
full-scale climate chamber exposure lasted for 3 hours under controlled environ-
mental conditions. Respiratory effects were evaluated at baseline and follow-up
measurements during exposure in relation to changes in lung function and were
assessed in relation to changes in airway inflammation status measures by frac-
tional exhaled nitric oxide (FENO), exhaled breath condensate (EBC) and nasal
lavage (NAL), samples.
No statistically significant differences between the three exposures were found for
any of the lung function outcomes: FEV1 (p=0.6283); and FVC (p=0.8364), or for
feNO50 (p=0.3578). Mild signs of airway inflammation were found in few of the
analyzed markers of inflammation in the NAL and EBC samples. In conclusion,
short term exposure with wood smoke causes only mild inflammatory response.

P1042
Biodiesel usage in Austria: Improving or deteriorating respiratory health?
Hans-Peter Hutter1, Michael Kundi1, Peter Wallner1, Bernd Krüger2,
Irene Schicker2, Hanns Moshammer1. 1Inst. Environmental Health, ZPH,
Medical University of Vienna, Vienna, Austria; 2Inst. Meteorology, University of
Natural Resources and Life Sciences, Vienna, Austria

We estimated respiratory health outcomes for two scenarios for the fraction of
biodiesel used in road vehicles: B10 a blend of 10% bio- and standard diesel;
B100 biodiesel only.
Data of the composition of vehicle exhausts, vehicle frequency and exhaust vol-
umes were entered into a dispersion model to obtain estimates for the change
in particulate matter (PM10, PM2.5) and nitrogen dioxide (NO2) for Vienna
and the surrounding region (Lower Austria). From established exposure-response-
relationships the health impacts (respiratory mortality and hospital admissions) of
the scenarios were expressed as a difference to the reference scenario (year 2007).
Impacts of B10 were very small. For B100 fine particles would decrease by 4
(countryside) to 8% (city of Vienna) while NO2 would increase by 11% in Vienna.
Based on effect estimates for chronic exposure the reduction of PM2.5 would
lead to 53 less cardiorespiratory annual deaths. Effect estimates based on time
series studies resulted in smaller numbers: Reduction of ambient PM10 levels were
estimated to result in 8 less annual respiratory hospital admissions. Concerning
respiratory mortality the increase of NO2 could result in additional 20 premature
deaths per year, while the beneficial effect of the reduction in particles only would
lead to a reduction of one case per year.
If health impacts of these air pollutants were independent, the increase in NO2
would strongly outweigh the reduction of PM2.5. However, dose-response rela-
tionships of PM and NO2 are not independent and NO2 is indicating traffic related
exposures as is PM2.5. Therefore the adverse impact might be less pronounced
than indicated by the net difference.

P1043
Relation between fractional exhaled NO and lung function and exposure to
ambient particulate matter from contrasting sources
Maciej Strak1,2 , Maaike Steenhof2, Krystal Godri3,4 , Ilse Gosens1,
Flemming Cassee1, Ian Mudway3, Frank Kelly3, Roy Harrison4, Erik Lebret1,
Bert Brunekreef2, Gerard Hoek2, Nicole Janssen1. 1Centre for Environmental
Health (MGO), National Institute for Public Health and the Environment (RIVM),
Bilthoven, Netherlands; 2Division Environmental Epidemiology, Institute for Risk
Assessment Sciences (IRAS), Utrecht University, Utrecht, Netherlands;
3MRC-HPA Centre for Environmental Health, King’s College London, London,
United Kingdom; 4Division of Environmental Health and Risk Management,
University of Birmingham, Birmingham, United Kingdom

Epidemiological studies demonstrated the adverse health effects of ambient particu-
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late matter (PM) but it is not clear which specific characteristics (size, components)
or sources of PM are responsible for the observed effects.
The aim of RAPTES project is to establish which specific characteristics of ambi-
ent PM are responsible for health effects associated with PM. To address this we
combined exposure of volunteers with real-world exposure conditions at sites with
high contrast and low correlation between PM characteristics.
30 young, healthy volunteers were exposed multiple times at different sites in
Netherlands: two traffic sites, underground train station, farm and an urban back-
ground site. Exposure of volunteers and air pollution characterization took place
on 30 days and included PM10, PM2.5, particle number concentration (PNC; ul-
trafines) and total oxidative potential of PM among the measurements. Volunteers
were exposed for 5 hours and FENO (marker of airway inflammation), FEV1 and
FVC were measured at different timepoints.
Exposure to PNC was associated with volunteers’ FENO - immediately and 2 hours
after exposure we observed an 11.6% increase over baseline, and 7.4% increase
the next morning. PNC was also associated with an about 1% decrease in FEV1

and FVC at almost all measured timepoints.
PM10, PM2.5 and total oxidative potential were not associated with changes in
FENO or lung function parameters.
An increase in FENO and decrease in lung function were observed in young,
healthy volunteers after five-hour exposure to ambient air pollution, specifically
associated with high concentrations of ultrafines and not with other major PM
characteristics.

P1044
Short-term effect of ozone in a panel study of asthmatics
Bertil Forsberg1, Peter Boman2. 1Umeå University, Dept Public Health and
Clinical Medicine, Occup Env Medicine, Umeå, Sweden

Introduction: Particulate matter, exhaust and ozone concentrations in ambient
air have been associated with respiratory effects, and asthmatics are especially
sensitive.
Aims: Our objective was to study short-term effects of particles (PM10), vehicle
exhaust (NO2) and ozone in relation to lung function among adults with asthma
residing in the two major Swedish cities Stockholm and Gothenburg.
Methods: 27 study subjects (17 females) with asthma recruited from the GA2LEN
survey (aged 25-72 years) used a daily diary over a 10 week period (winter-spring)
and recorded peak expiratory flow (PEF), forced expiratory volume in the first
second (FEV1). We collected urban background concentrations of PM10, NO2 and
ozone in the city centre, and adjusted for participant (intercept), time trend, day
of week, temperature and humidity in the regression analysis. We evaluated the
effect of the same day concentrations, and lagged one and two days, respectively.
Results: Negative effects on FEV1 of ozone lag 0, lag 1, lag 2 and lag 0-2 were
seen in both cities, some significant. In Stockholm there was also a significant
negative effect of ozone on PEF. No significant effects were seen for PM10 or
NO2 in Stockholm or Gothenburg.
Discussion: We found the most consistent negative effects on lung function of
ozone. Fluctuations in daily mean concentrations of PM10 and NO2 may be less
well represented by a central monitoring station.

P1045
The effects of whole life arsenic exposure via drinking water on airway
hyperresponsiveness in C57BL/6 mice
Kathryn A. Ramsey1,2, Alexander N. Larcombe1,2, Peter D. Sly3, Graeme
R. Zosky1,2. 1Clinical Sciences, Telethon Institute for Child Health Research,
Perth, WA, Australia; 2Centre for Child Health Research, University of Western
Australia, Perth, WA, Australia; 3Queensland Children’s Medical Research
Institute, University of Queensland, Brisbane, QLD, Australia

Background: Arsenic exposure via drinking water is a significant global environ-
mental health issue. Epidemiological data suggest a relationship between arsenic
exposure and the development of obstructive lung disease.
Aims: We aimed to determine if whole life arsenic exposure via drinking water
impairs lung function and results in airway hyperresponsiveness.
Methods: Pregnant C57BL/6 mice were exposed to drinking water containing 0
(control) or 100μg/L arsenic from gestational day 8 to parturition. After birth,
offspring were exposed to arsenic (or control) in breastmilk/drinking water until
adulthood (8 weeks of age). At this time lung mechanics and responsiveness to
methacholine were assessed using the forced oscillation technique.
Results: Arsenic exposed mice had significantly higher baseline airway resistance
(Raw: arsenic 0.47±0.15 cm H2O.s.mL-1; control 0.35±0.09 cm H2O.s.mL-1, p =
0.03) and significantly higher maximum response to methacholine (Raw: arsenic
2.08±0.15 cm H2O.s.mL-1; control 1.25±0.42, p < 0.001) compared to controls.
Conclusions: We have shown that mice exposed to arsenic throughout life have
impaired baseline lung function and airway hyperresponsiveness as adults. These
findings support the notion that ingested arsenic is a novel respiratory toxin and
may be an important risk factor for the development of obstructive lung disease in
arsenic exposed populations.

P1046
Carbon content of airway macrophages and lung function in children within
the London low emission zone (LEZ)
Thomas Round1, Dev Gadhvi1, Isobel Dundas1, Iain Dickson1,
Naseem Mushtaq1, Helen Wood2, Jonathan Grigg1, Chris Griffiths1. 1Centre for
Health Sciences, Barts and The London School of Medicine, London, United
Kingdom; 2Environmental Research Group, Kings College, London, United
Kingdom

Introduction: The London Low Emission Zone (LEZ) was introduced in 2008
with the aim of reducing traffic emissions to improve respiratory health. Increased
airway macrophage carbon (AM) content is associated with decreased FEV1.
Aims: Investigate the association between AM carbon and lung function as part
of a larger study into impact of the LEZ on children’s respiratory health.
Methods: Cross sectional study of children aged 8-9 within schools. Sputum
induction with nebulised 4.5% saline. Nebulisation extended from 15 to 20-30
minutes. Sputum processed with standard techniques. Images were obtained for 50
random AM per child. AM carbon was assessed using imaging software. Analysis
of mean carbon area per cell with lung function and distance from main road was
performed.
Results: 2008-10, 20 schools and 619 children taken part in LEZ study, with 59
(9.5%) attempting sputum induction. Standard 15 minute nebulisation led to a
sample yield of 20%, compared to modified nebulisation (mean 22.35 minutes)
with 52% yield. 15 samples so far have identified macrophages, 13 suitable for
imaging.

Characteristics children with imaged AM

Male 8 (62%)
Ethnicity – White 9 (69%)
Reported wheeze 5 (38%)
Average carbon area per cell (μm2) 0.51±0.22
FEV1% predicted 95.5±12.1
Distance from main road (m) 808±429

Spearman rank correlation for carbon area per cell were negative for% predicted
FEV1 (r -0.32) and distance from main road (r -0.1).
Conclusion: Sputum induction is practical and acceptable within schools. Pro-
longing nebulisation can improve sample yield. Further children will be recruited
over the next 2 years to investigate this potential association and applicability to
future research.

P1047
Copper nanoparticles generate reactive oxygen species (ROS) after air
delivery to alveolar type-II cells in vitro
Peter S. Thorne, Jong Sung Kim, Andrea Adamcakova-Dodd. Occupational and
Environmental Health, University of Iowa, Iowa City, IA, United States

Rapid screening methods for NP are needed that replicate in vivo toxicity. We
assessed cytotoxicity and ROS generation from Cu NP using an in vitro dynamic
exposure model (IVDEM) that overcomes limitations of submerged-cell methods
and mimics in vivo exposure conditions by generating and depositing airborne NP
directly onto cells grown at an air-liquid interface (ALI).
A549 cells were exposed to particle-free air or Cu NP aerosols (12±1 μm) for 4
h at 0.4 μg/cm2 after which cells were incubated 4, 8, 12, or 24 h. Cytotoxicity
was assessed by Alamar Blue assay of mitochondrial function and ROS using
carboxy-H2DCF-DA as an indicator of steady-state levels of pro-oxidants.
Aerosolized Cu NPs were 30 nm (σg=1.9) indicating that the system produced
a nanoscaled distribution of NP. Direct exposure of cells at the ALI minimized
agglomeration and retained inherent particle characteristics. Viability for cells
exposed to particle-free air or Cu NPs for 4 h were no different than cells main-
tained in the incubator (controls) indicating no trauma associated with exposure
in the IVDEM. The production of intracellular ROS in particle-free, air-exposed
cells was the same as controls. However, intracellular pro-oxidant levels after Cu
NP exposure were increased at 4 and 8 h post-incubation (130% and 170% of
control). ROS levels resolved to baseline at 24 h postexposure indicating that Cu
NP-induced oxidative stress did not exceed the cells’ ability to neutralize ROS.
Cu NPs generate significant intracellular ROS after air-delivery to human alveolar
cells in this IVDEM. This in vitro test system using lung epithelial cells with an
ALI has potential utility for NP toxicity assessment.

P1048
Impact of urban air pollution on acute upper respiratory tract infections
(AURTI)
Marcos Abdo Arbex1, Silvia Leticia Santiago1, Elisangela Providello Moysés1,
Luiz Alberto Pereira2, Paulo Hilário Saldiva3, Alfesio Luis Braga2. 1Internal
Medicine, São Paulo Federal University, Medical School, São Paulo, Brazil;
2Saúde Coletiva, Universidade Católica de Santos, Santos, São Paulo, Brazil;
3Patologia, Universidade de São Paulo, São Paulo, Brazil

In São Paulo city (11.2 million inhabitants) the main source of air pollution is its
automotive fleet running on a gasoline-ethanol mixture.
The aim of the study was to assess the effect of pollutants on AURTI. We obtained
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from 2001 to 2003 daily records: of attendances at São Paulo Hospital Emergency
Unit (SPHEU) with ICD 10th J01-J06, of levels of PM10, NO2, SO2, CO, and O3,
of temperature and humidity.
GLM Poisson regression was adopted using daily number of AURTI visits as de-
pendent variables. Long-term trend was controlled by a semi parametric function.
Linear terms were used for temperature and humidity.
Effects were presented as percentage increase and 95% CI in AURTI SPHEU visits
due to interquartile range increases in air pollutants daily levels.
During the study period, 177,325 visits occurred in the SPHEU and 137,530 (72%)
were due to AURTI.
In terms of age groups, emergency visits of children and younger than 13 years of
age were the most frequent, followed by the groups 40 to 65 years, 30 to 39 years,
older than 64 years and adolescents from 13 to 19 years old.
PM10 presented effects at lag zero on daily visits due to AURTI and this pattern
was observed for all age groups. Among those younger than 13 years of age this
effect started at lag zero (2,1%; 95% CI 0,9 – 5,8) and remained almost four days.
NO2, SO2, and O3 presented effects at lag zero.
URTI cannot be considered severe health outcomes. However, it is one of the most
frequent groups of respiratory diseases and affects different age groups. Despite of
the well known susceptibility of the extreme age groups to air pollutants there are
other age groups to present susceptibility enlarging the burden of air pollutants on
health.

P1049
Wood stoves and coal burning smoke exposure is associated with COPD
development especially in women
Christos Kleisiaris1, Markos MInas2, Aggelos Papaioannou3, Zoe Daniel2,
Konstantinos Gourgoulianis2. 1Nursing Department, TEI Crete, Heraklion,
Greece; 2Respiratory Medicine Department, University of Thessaly Medical
School, Larisa, Greece; 3Medical Laboratories Department, TEI Larissas,
Larissa, Greece

Introduction: Worldwide data indicate that exposure to passive smoking as well
as to occupational dusts and chemicals and indoor air pollution is associated with
COPD development.
Aims and objectives: To identify the association between burning coal smoke
exposure and COPD development in Greek urban and rural population.
Methods: The study was conducted in Greek rural and urban population in Thes-
saly, Greece, after an open invitation in residents over 65 years old. The study team
visited the study participants and performed spirometry. Data regarding smoking
status, respiratory symptoms, wood stoves and coal burning smoke exposure were
recorded.
Results: Finally, 494 subjects (248 males – 246 females) were included in the
study. Overall COPD prevalence was 41.2% being more prevalent in males. In
females, COPD prevalence was 32.4%, although only 10.6% were current or
ex-smokers. COPD diagnosis in the total population was associated with male sex
(OR: 1.973, p=0.01), type of area of residence (OR: 1.458, p=0.009), smoking
status (OR: 1.714, p=0.003), dyspnea (OR: 0.620, p=0.019) and exposure to wood
stoves and coal burning smoke exposure (OR: 1.722, p=0.046). However, COPD
diagnosis was associated with smoking status only in males (OR: 1.923, p=0.002),
whereas with the type of area of residence (OR: 2.216, p=0.001) and wood stoves
and coal burning smoke exposure (OR: 2.305, p=0.039) in females
Conclusion: Exposure to wood stoves and coal burning smoke was associated
with COPD development especially in women of rural areas in Greece. Such type
of exposure may explain the high prevalence of COPD in nonsmoking women.

P1050
Affective disorders among fishermen and women exposed to indoor air
pollution
Victor Umoh1, Etete Peters1, Gregory Erhabor2, Bassey Edet3, Essien Ekpe3,
Chidozie Adiukwu4. 1Department of Internal Medicine, University of Uyo, Uyo,
Akwa-Ibom State, Nigeria; 2Department of Internal Medicine, Obafemi Awolowo
University, Ile-Ife, Osun, Nigeria; 3Department of Psychiatry, Federal
Neuropsychiatric Hospital Calabar, Calabar, Cross River State, Nigeria;
4Department of Internal Medicine, Jos University Teaching Hospital, Jos,
Plateau State, Nigeria

Introduction: Toxic effects of air pollution can lead to psychiatric symptoms such
as anxiety and changes in mood and behaviour.
Objectives: To examine the relationship between anxiety and depression with
exposure to indoor air pollution and respiratory symptoms.
Methods: 521 fishermen and women from a fishing community in the Niger Delta
region of Nigeria who were chronically exposed to firewood smoke completed the
Hospital Anxiety and Depression Scale (HADS) and a modified British Medical
Research Council Questionnaire (BMRC) for other respiratory symptoms. Lung
volumes were measured with a spirometer.
Results: 71 (13.6%) subjects had symptoms of anxiety while 72 (13.8%) had
depression and 53 (10.2%) had a combination of anxiety and depression. Anxiety
symptoms was significantly more common among women. Symptoms of anxiety
and depression were significantly more common among subjects with airway ob-
struction and subjects with chronic bronchitis. There was no significant association
between symptoms of anxiety and depression and age. HADS scores correlated
significantly with levels of exposure to indoor air pollution.

Conclusion: Symptoms of anxiety and depression are common among people with
long term exposure to indoor air pollution and they usually go undiagnosed due to
low accessibility to proper health facilities. They should be routinely screened for
psychiatric morbidities.

106. Mineral dusts

P1051
The frequency and factors for occurrence of asbestos-related diseases in the
rural of Sivas localised on central Anatolia (cross sectional epidemiologic
study)
Isa Döngel1, Mehmet Bayram2, Huseyin Yalcin3, Sefa Gültürk4, Nur
Dilek Bakan5. 1Thoracic Surgery, Sivas Numune Hospital, Sivas, Turkey; 2Chest
Disease, Sivas Numune Hospital, Sivas, Turkey; 3Mineralogy and Petrography,
Cumhuriyet University Geology Engineering, Sivas, Turkey; 4Physiology,
Cumhuriyet University Faculty of Medicine, Sivas, Turkey; 5Chest Disease,
Yedikule Teaching Hospital for Chest Disease and Thoracic Surgery, Istanbul,
Turkey

Objective: To determine the rate and affecting factors of asbestos-related diseases
(ARD) in the villages close to ophiolitic units in the rural of Sivas, central Anatolia
in Turkey.
Methods: Volunteers (age>35, >20 years resident) from villages close to ophi-
olitic units and from villages >20 km distant to ophiolitic units as control group
were included. Chest X-rays and questionnaire for demographical data and res-
piratory symptoms were performed. A geological map was used to measure the
distance between ophiolitic units and villages. Samples were taken from houses
and soil sources and analyzed for asbestos with X-ray diffraction.
Results: 2987 volunteers (1148 male, 1839 female) from 48 villages close to
ophiolitic units and 157 (91 male, 66 female) volunteers from 6 villages far
to ophiolitic units were included. Mean age of study and control groups were
55.2 and 57.3 respectively. 292 patients (3 malignant mesothelioma, 289 pleural
plaque) with ARD were identified from villages close to ophiolitic units. No
ARD was identified in control group. Factors affecting ARD risk were male sex
(OR:3.1,p=0.00), advanced age (OR:1.05 for every year of age,p=0.00), residency
close to ophiolitic units (for each 1 km 12% increase) and, decrease in BMI (for
each 1 unit 3.6% increase) in multivariate logistic regression analysis. Serpentine
was found in samples of villages close to ophiolitic units, no asbestos was found
in control villages.
Conclusion: ARD rate is high in residents close to ophiolitic units in rural Sivas.
Factors associated with ARD development were advanced age, male sex and living
close to ophiolitic units.

P1052
The impact of residential proximity to ophiolitic units in the development of
asbestos related diseases
Mehmet Bayram1, Isa Döngel2, Nur Dilek Bakan3, Huseyin Yalcin4. 1Chest
Disease, Sivas Numune Hospital, Sivas, Turkey; 2Thoracic Surgery, Sivas
Numune Hospital, Sivas, Turkey; 3Chest Disease, Yedikule Teaching Hospital for
Chest Disease and Thoracic Surgery, Istanbul, Turkey; 4Mineralogy and
Petrography, Cumhuriyet University Geology Engineering, Sivas, Turkey

Aim: To determine the relation between risk of asbest related diseases (ARD) and
the proximity of birthplaces to ophiolitic units (OU) which contains serpentin in
province of Sivas, Turkey.
Method: Records between 2000 and 2010 of mesothelioma, pleural plaque (PP),
prostate cancer and breast cancer patients from cancer registry were reviewed.
Samples were obtained from indoor plasters and source of plasters. Birthplaces
of patients were marked on a map with OU modified from geological map
(mesothelioma: red square, PP: black star and OU: green areas).
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The distance between residental area of birthplace of the patients and OU were
measured.
Result: Birthplaces of 100 mesothelioma, 133 PP, 161 prostate cancer and 139
breast cancer patients were included. Samples of plasters and soil were identified
as 95% serpentine. Mean distance to OU of patients with ARD and control cases
were 5.9 and 15.5 kilometers.

Logistic regression analysis after age adjustment between groups showed that risk
for ARD increased with decrease of distance to OU (Odds ratio: 1.72 for every 5
km decrease).
Conclusion: The proximity of birthplace to OU increases the risk of ARD.

P1053
CO-diffusion capacity in asbestos-exposed workers with or without abnormal
chest X-ray findings
Alexandra M. Preisser1, Marcial Velasco Garrido1, Eva Sabine Goldenstein2,
Schumann Gudrun1, Ulf Manuwald1, Dennis Wilken1, Xaver Baur1.
1Department of Clinical Occupational Medicine, Institute for Occupational and
Maritime Medicine, Hamburg, Germany; 2Gesundheitsmanagement Hamburg,
Vattenfall Europe Business Services GmbH, Hamburg, Germany

Background: Exposure to asbestos can cause a restrictive lung disorder with
impaired pulmonary gas exchange. It is controversial, whether lung function
impairments occur in the absence of radiological abnormalities.
Aim: To assess CO-diffusion capacity in asbestos-exposed workers according to
radiological findings.
Methods: Medical surveillance of 63 male workers formerly asbestos-exposed in-
cluded a comprehensive medical and occupational history. All subjects underwent
spirometry and bodyplethysmography according to ATS/ERS quality standards.
CO-diffusion capacity (DLco) was measured according to MacIntyre et al. 2005.
Results are reported as% predicted. Subjects were classified according to chest
X-ray findings.
Results: Exposure varied widely across workers (2-420 fiber-years). Asbestosis
(ILO≥1/1, ±pleural fibrosis) was found in 4 workers, 18 had pleural fibrosis and
41 had normal chest X-ray findings. Pulmonary gas exchange was reduced in all
three groups: DLco 51% (95%-CI 24%, 78%), 73% (95%-CI 65%, 81%) and 84%
(95%-CI 79%, 89%), respectively. DLco was below the lower limit of normal in
37 cases. Mean DLco of never smokers (n=12), ex smokers (n=24), and smokers
(n=5), all with normal chest X-ray, was 85% (95%-CI 77%, 93%), 84% (95%-CI
76%, 91%), and 84% (95%-CI 70%, 99%), respectively. We found no statistical
association between DLco and fiber-years.
Conclusions: We detected significantly impaired gas exchange in all three groups
of workers formerly exposed to asbestos in the order asbestosis > pleural fibrosis
> none. There was no relation to smoking habits. DLco was shown to be a sensitive
method to detect early impairment of lung function in asbestos workers.

P1054
Pleural plaques and lung function in asbestos-exposed workers free from
pulmonary fibrosis
Bénédicte Clin1,2, Christophe Paris3, Jacques Ameille4, Patrick Brochard5,
Marc Letourneux2, Evelyne Schorle6, Soizick Chammings7, Françoise Conso7,
Antoine Gislard8, François Laurent9, Amandine Luc3, Jean-Claude Pairon10.
1Cancers and Populations, ERI3 INSERM, Faculty of Medicine, Caen University
Hospital, Caen, France; 2Occupational Health Department, Caen University
Hospital, Caen, France; 3INSERM, Unité 954, Faculty of Medicine, Nancy
University Hospital, Nancy, France; 4AP/HP, Occupational Diseases
Department, Hôpital Raymond Poincaré, Garches, France; 5LSTE, Occupational
Diseases Department, Bordeaux University Hospital, Bordeaux, France; 6ERSM
Rhône-Alpes, Regional Security Insurance, Lyon, France; 7Institut
Interuniversitaire de Médecine du Travail de Paris-Ile de France, Biomédicale
des Saints Pères, Paris, France; 8Occupational Diseases Department, Rouen
University Hospital, Rouen, France; 9INSERM, Unité 855, Université Bordeaux
2, Bordeaux, France; 10INSERM, Unité 955, University Paris-Est Créteil
(UPEC), Creteil, France

Background: Relationships between parietal pleural plaques and lung function
impairment still remain controversial.
Aims: This study analyses the relationships between isolated pleural plaques and
lung function, among subjects occupationally exposed to asbestos.
Methods: The study population consisted of 2,743 subjects included in a large-

scale pilot screening program for asbestos-related diseases in four regions of
France between 2003 and 2005. All had been occupationally exposed to asbestos,
and were free of interstitial disease on high resolution chest computed tomography
(HRCT). The asbestos exposure was assessed with calculation of an individual
cumulative exposure index (CEI) taking into account all job periods for each
subject. Each included subject benefited from pulmonary function tests (PFT)
and HRCT was interpreted by a panel of expert radiologists in thoracic imaging.
In both univariate and multivariate analysis, variables were adjusted on tobacco
status, body mass index (BMI), CEI to asbestos and the center where PFT were
made.
Results: Isolated pleural plaques were associated with a significant decrease of
TLC (p=0.049), FVC (p=0.001) and FEV1 (p=0.003). On the other hand, no
significant relationship was observed between pleural plaques and FEV1/FVC
ratio, FEF25-75% and RV. A significant correlation was found between the ex-
tent of pleural plaques and the reduction of FVC (p trend=0.0089) and TLC (p
trend=0.0046). By contrast, thickness of pleural plaques was not related to any
functional impairment.
Conclusions: Our results are in favor of a relationship between isolated parietal
and/or dipahragmatic pleural plaques and a trend to restrictive pattern.

P1055
Respiratory morbidity of children exposed to crocidolite at Wittenoom,
Western Australia
Peter Franklin1, Alison Reid3, Latha Samuel1, Nicholas de Klerk4, Bill Musk2.
1School of Population Health, University of Western Australia, Perth, Western
Australia, Australia; 2Respiratory Medicine, Sir Charles Gairdner Hospital,
Perth, Western Australia, Australia; 3Western Australian Institute for Medical
Research, University of Western Australia, Perth, Western Australia, Australia;
4Centre for Child Health Research, University of Western Australia, Perth,
Western Australia, Australia

Little is known about the general respiratory health of people exposed to asbestos
in childhood. This study investigated respiratory symptoms and lung function in
subjects who lived in an asbestos mining town (Wittenoom) as children. Lung
function (spirometry), chest x-ray, and respiratory symptom data from former
Wittenoom children who participated in an Asbestos Review Program (ARP)
were assessed. Symptom frequencies and predicted FVC, FEV1 and FEV1/FVC
were calculated. Predictors of increased symptoms and poor lung function were
assessed using linear and logistic regression. 386 individuals of the ARP had been
children when living in Wittenoom. Of these, 8 had developed mesothelioma, 2
lung cancer, 14 radiographic asbestosis and 3 diffuse pleural thickening. These
participants were excluded from the analyses. The median age of arrival was 2.3
(IQR 0.6 – 6.0) years and the median duration of residence was 24 (12 - 48)
months. The mean age at assessment was 48.5 (SD 9.3) years. About 25% were past
smokers and 22.7% still smoked at the time of the assessment. Reported symptoms
included; cough (15.7%), phlegm (11.6%), dyspnea (18.3%), wheeze ever (20.1%)
and asthma ever (20.8%). The main predictor for increased symptoms was current
smoking. Mean (SD) predicted FVC, FEV1 and FEV1/FVC were 90.6% (21.4),
90.1% (20.4) and 79.5% (2.1), respectively. Age at time of test, age at 1st exposure
and cumulative asbestos exposure were associated with both reduced FVC and
FEV1. Age at time of test, being male and asthma were associated with decreased
FEV1/FVC. Asbestos exposure as a child is associated with sub-clinical restrictive
lung function decrements even in the absence of radiographic abnormalities.

P1056
The sociodemographic and clinical characteristics of Turkish workers with
pneumoconiosis
Hilal Altinoz, Cengiz Celikkalkan, Fatih Hamsioglu, Nalan Cengiz,
Hikmet Orbay. Istanbul Occupational Disease Hospital, Istanbul Occupational
Disease Hospital, Istanbul, Turkey

Pneumoconiosis is an irreversible, preventable disease caused by dust inhalation.
Although in other countries, by precautions the incidence decreased to 0,3-5%, it
is still 10-15% in our country in pneumoconiosis causing occupations.We aimed
to describe the characteristics of our 208 pneumoconiosis workers admitted to
Istanbul Occupational Disease Hospital. Patient files between 01st Jan 2008 and
31st Dec 2010 are used for the descriptive study. All of the patients were male with
38,82±13 years of age. The most common workplace was Gaziosmanpasa with 27
cases. The mostly seen works were denim sandblasting, dental technicians, coal
mining and casting (%50,5,%12,%6,7,%4,8). The most exposure material was
silicium (86,5%). Mean exposure time was 9,9±8,9 years. Profusion according
to the ILO classification was in the table. In 37 cases, there was an A opacity
and B opacity in 28. The mean FEV1% was 67,27±23,3, FVC%73,78±20,86,
FEV1/FVC%85,1±16 and KcO 102,74±28,1. The period between exposure and

Radiographic profusion

n %

1/0,1/1,1/2 35 16,8
2/0,2/1,2/2,2/3 80 38,5
3/0,3/1,3/2,3/3,3/+ 79 38
Total 194 93,3
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symptoms were calculated as 10,48±8,7 years. Patients were mostly referred by
a social security center, secondly by Sureyyapasa training hospital and thirdly,
admitted by themselves. The most common symptoms were breathlessness, cough
and exertional dyspnea. The exposure time in a workday is very important but in our
files there were no data showing this, so we planned to rearrange our patient files.
Generally each paper in the literature discusses only one type of occupation causing
pneumoconiosis. To our knowledge this is the first study concerning nearly all
occupations causing the disease.

P1057
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Respiratory symptoms, lung function impairment, and sensitization to metals
in construction workers exposed to ashes, cement and ash-cement mixtures
Dragan Mijakoski1, Jovanka Karadzinska-Bislimovska2, Saso Stoleski2,
Jordan Minov2, Mimoza Marsenic1, Aneta Atanasovska1. 1Allergy Center,
Institute for Occupational Health of RM, WHO CC, GA2LEN CC, Skopje,
Macedonia, The Former Yugoslav Republic of; 2Dpt for Functional
Cardiorespiratory Diagnostics, Institute for Occupational Health of RM, WHO
CC, GA2LEN CC, Skopje, Macedonia, The Former Yugoslav Republic of

Objective: To evaluate the prevalence of respiratory symptoms, lung function
impairment, and sensitization to metals in construction workers exposed to ashes,
cement and ash-cement mixtures.
Methods: We performed a cross-sectional study including 45 construction workers
exposed to ashes, cement and ash-cement mixtures (mean age 43.1±8.4 yrs, mean
job duration 19.5±7.1 yrs). In addition, 50 office workers (mean age 42.2±10.5 yrs,
mean job duration 18.7±9.2 yrs) were examined as a control. Evaluation of exam-
ined subjects included completion of questionnaire on respiratory symptoms, lung
function testing, histamine challenge test (PC20 ≤8 mg/mL), and patch testing.
Results: Compared with office workers, construction workers had more frequently
respiratory symptoms (cough, phlegm, wheezing, and shortness of breath) in the
last 12 months (40.0% vs. 16.0%, P<0.05). The difference was significant for cough
(42.2% vs. 16.0%, P<0.05), wheezing (37.8% vs. 14.0%, P < 0.05), and shortness
of breath (44.4% vs. 14.0%, P<0.05). Lung function testing showed that construc-
tion workers had significantly lower%FEV1 and significantly lower%FVC1/FVC.
Significant association was registered between respiratory symptoms and BHR in
both construction and office workers. Patch testing to chromium, cobalt and nickel
was positive in 22.2%, 15.6%, and 8.9% of all construction workers, respectively.
Conclusion: Our data emphasize important role of specific occupational hazards in
the development of respiratory symptoms, lung function impairment, and sensiti-
zation to metals in construction workers exposed to ashes, cement and ash-cement
mixtures.

P1059
Tobacco use in Sussex asbestos workers
Thomas Medveczky, Charles Turton. Department of Respiratory Medicine,
Brighton and Sussex University Hospitals NHS Trust, Brighton, United Kingdom

Introduction: Asbestos related lung disease is likely to increase. Smoking, apart

from being the major risk factor for lung cancer, may be a co-factor in the
development of asbestos in lung disease. The Health and Safety Executive report
mentions the high rate of smokers in asbestos related industry [1]. We reviewed
our local population of asbestos workers to explore that.
Methods: Between 1994 and 2007, 268 workers were seen for clinical assessment,
spirometry, health safety advice and smoking cessation. A retrospective analysis
of records,spirometry, smoking habits,effect of smoking cessation advice, was
undertaken.
Results: 268 subjects were seen, 65 on multiple occasions. 214 (79%) were
involved with asbestos handling or removal. 42 (16%) worked in supervisory or
managerial capacities. 12 (5%) were laboratory analysts.Current smoking rates for
handlers was 67% (144/214), mnagerial group 36%, and analysts 33% (p=0.015).
Ex smoking rates were 11% for removers, 38% for the supervisory and manage-
rial group and 8% for analysts. Non-smoking rates were 22% for handlers and
removers, 46% for supervisors and managers and 58% for analysts.The rate of
decline in FEV1 for current smoking handlers/asbestos removers was 52.8 ml per
year, and for supervisors 22.3 ml per year (p=0.0023). The mean FEV1 decline in
non-smokers and ex-smokers was 37.5 ml/year.
Conclusions: Workers with highest asbestos exposure are significantly more likely
to be current smokers and to have greater decline in FEV1, conferring greater
disease risk [2]. Smoking behaviour has not changed since 1983. Consultant advice
on cessation was ineffective for the group most at risk.
References:
[1] HSE asbestos related database 2007.
[2] HSE Executive report, mesothelioma deaths Great Britain, 1981-2005.

P1060
Airborne concentration of asbestos fibers in residences covered by
asbestos-cement corrugated roofing sheets
Lara Maris Nápolis1, Mario Terra-Filho2, Ericson Bagatin3, José
Alberto Neder1, Pedro Kunihiko Kiyohara4, Satoshi Kitamura3, Luiz
Eduardo Nery1. 1Division of Respiratory Diseases, Federal University of Sao
Paulo, Sao Paulo, Brazil; 2Pulmonary Division - InCor-HC, University of Sao
Paulo Medical School, Sao Paulo, Brazil; 3Occupational Health Area, State
University of Campinas, Campinas, Sao Paulo, Brazil; 4Institute of Physics,
University of Sao Paulo, Sao Paulo, Brazil

The health hazard of long-term living under non-protected, asbestos-containing
corrugated roofing sheets (CRS) is still debatable. Although the fibres are bound in
hard Portland cement mass (asbestos-cement composite), the weathering processes
could develop a loose and brittle surface layer which might allow fiber loss with
consequent air dispersion. The objective of the present study, therefore, was to
measure indoor airborne concentration of asbestos fibres in low-income residences
of large urban areas in Brazil which have been covered by unprotected CRS for at
least 15 years. Secondarily, we aimed to perform these measurements in different
outdoor environments in the same cities to obtain an index of the background as-
bestos exposure. All samples were analyzed according to the International Standard
ISO 10312, 1995 using direct-transfer Transmission Electron Microscopy (TEM).
Sampled residences have been roofed with unprotected CSR for a long period (>
20 yrs in 31/35 (88.5%)) and the level of deterioration was subjectively considered
as moderate-to-advanced in (28/35 (80%). TEM analysis found only 1 chrysotile
fiber ≥ 5 mm in 1 out of these 35 residences (0.00083 fb/ml). Analysis of the
outdoor samples either in the neighborhood or in remote areas showed airborne
fibre concentration levels similar to previously described in large urbanized cities
around the world (0.00042 to 0.00084 fb/ml). These data indicate that indoor
exposure to asbestos in residences which have long been covered by unprotected
asbestos-cement CRS is similar to background exposure in urbanized areas.
Supported by: Supported by: CNPq/MCT, Brazil, FUNAPE (GO), Brazilian
Crysotile Institute.

P1061
Cement dust exposure, respiratory symptoms and exhaled nitric oxide: A
cross-sectional study
Alexander Tungu1,2, Magne Bråtveit2 , Bente Moen2. 1Centre for International
Health, University of Bergen, Bergen, Hordaland, Norway; 2Public Health and
Primary Health Care-Section for Occupational and Environmental Medicine,
University of Bergen, Bergen, Hordaland, Norway

Background: Cement dust is associated with chronic respiratory symptoms, but
only few studies have attempted to investigate the mechanisms involved in airway
inflammation.
Aim: To explore whether cement dust exposure is associated with increase in
chronic respiratory symptoms and FeNO concentration among cement factory
workers in Tanzania.
Methods: The exposed group comprised 171 cement production workers while 98
workers from a beverage factory served as controls. Personal total dust samples
were collected from the breathing zone of workers in the cement factory (n=130)
and the beverage factory (n=16). The information on chronic respiratory symptoms
was collected by a questionnaire, and FeNO concentrations were measured by a
NIOX MINO monitor among 117 exposed and 24 controls.
Results: Geometric means of total dust exposure among control and exposed
workers were 0.6 mg/m3 and 5.0 mg/m3, respectively (p<0.001). The exposed
workers and controls had similar age and smoking habits. The prevalence of
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chronic respiratory symptoms was higher among exposed compared to controls;
Wheezing (18% vs. 15.3%) Work related shortness of breath (15.8% vs. 6.1%),
dyspnoea (13.5% vs.9.2%), chronic sputum production (8.4 vs.1%) and chronic
cough (6.4% vs. 1.0%).
Exposed workers had higher mean FeNO concentrations (26.0 ppm) than controls
(20.0 ppm), but the difference was not significant.
Conclusion: Higher prevalence of chronic respiratory symptoms and FeNO con-
centrations among exposed workers indicate an association between cement dust
and airway inflammation.

P1062
Does selection bias explain increases in pneumoconiosis observed in United
States coal miners?
Edward Petsonk1, Eva Suarthana2, Anthony Laney1, Anita Wolfe1, Janet Hale1,
Nicole Edwards1, Michael Attfield1. 1Division of Respiratory Disease Studies,
National Institute for Occupational Safety and Health, Morgantown, WV, United
States; 2Epidemic Intelligence Service, Centers for Disease Control and
Prevention, Atlanta, GA, United States

Background: Radiographic surveillance among U.S. coal miners showed declin-
ing tenure-specific disease prevalence until 2000, when abnormalities consistent
with coal workers’ pneumoconiosis (CWP) and progressive massive fibrosis (PMF)
began to increase. Some have suggested the increase may be due to selection bias
in the surveillance programs.
Methods: For the period 2006-2009, results from the routine health surveillance
program (in which costs of radiographs are paid by industry) were compared with
results of a government-funded enhanced surveillance program utilizing a mobile
examination unit stationed in mining regions. Observed disease prevalence was
stratified by region and by mining tenure, and compared between participants in
the two programs.
Results: Overall, participants in the routine and enhanced surveillance programs
were similar for participation rate, mining location (surface/underground), gen-
der, and race/ethnicity. Participants in the enhanced program were older (47.1 vs
36.4 yr), had longer tenure (21.8 vs 11.4 yr), and higher prevalence of abnormal
radiographs (3.9% vs 1.9%) compared to the routine program. However, among
miners with at least 20 years of mining, rates of both CWP (6.1% vs 7.0%) and
PMF (1.1% vs 0.9%) were similar for participants in the enhanced and routine
surveillance programs, respectively.
Conclusions: Tenure-specific prevalences in the routine and enhanced surveillance
programs were similar, indicating that selection bias does not explain the recent
increases in CWP and PMF among U.S. miners. Previous reports have implicated
increased lung deposition of respirable dust and silica as explanations for the
ongoing pneumoconiosis problem.

P1063
Epidemiologic and clinicopathologic analysis of malignant mesothelioma for
last 10 years in Korea
Soon-Hee Jung, Minseob Eom, Hyoung-Ryoul Kim, Sang-Baek Koh,
Suk-Joong Yong, Myoung Ja Chung, Chang Hun Lee, Kwang-Sun Suh, Ji
Sun Song. Pathology, Yonsei University Wonju College of Medicine, Wonju, Korea
Pathology, Yonsei University Wonju College of Medicine, Wonju, Korea
Preventive Medicine and Industrial Medical Center, Catholic University College
of Medicine, Seoul, Korea Preventive Medicine, Yonsei University Wonju College
of Medicine, Wonju, Korea Pulmonology, Yonsei University Wonju College of
Medicine, Wonju, Korea Pathology, Chonbuk National University Medical School,
Jeonju, Korea Pathology, Pusan National University College of Medicine, Busan,
Korea Pathology, Chungnam National University College of Medicine, Daejeon,
Korea Pathology, Kwandong University College of Medicine, Goyang, Korea

This study estimated the magnitude of malignant mesothelioma (MM) in Korea and
its clinicopathologic features. We collected 479 cases through the Korea malignant
mesothelioma surveillance system (KMMS) from 2001 to 2010. Using the clinical
information, epidemiologic survey and pathological evaluations, the patients’ age,
sex, occupation history, tumor sites, specimen type, and histopathologic subtype
were analyzed. Patients were 323 men (67%) and 156 women (33%). The average
age was 60 years. The incidence of MM cases through KMMS was 0.79 per
million. Among 152 cases with available occupational history, 56 (37%) were
related with asbestos exposure occupation. The distribution of sites was pleura
(72%), peritoneum (26%), and pericardium (2%). 67 patients were received a
radical operation and others were diagnosed by ohter pathologic examination. The
pathologic subtypes were epithelioid (62%), biphasic (12%), sarcomatoid (9%),
and desmoplastic (3%) in order. We could estimate the accuracy rate (68%) of
reporting cases of MM after comparing the data of Health Insurance Institute with
the pathologic review of those cases in the university hospital. According to this
rate, about 100 cases of MM could be occurred every year in Korea. The number
of MM patients and the relation rate with occupational asbestos exposure were
relatively low. The peak time of asbestos usage in Korea was 1995, so the incidence
of MM is expected to increase continuously by 2030s. The KMMS supplemented
by an active surveillance system using death certificate data, cancer registry data,
and central surveillance system by the government support could be helpful to
understand the more exact status of MM of Korea.

P1064
Pulmonary asbestos fiber in an urban population in Spain
María-Isabel Velasco-García1, María-Jesús Cruz1, Carmen Diego2, Mº
Angeles Montero3, Ferran Morell1, Jaume Ferrer1. 1Pulmonology, Hospital Vall
d’Hebron, Barcelona, Spain; 2Pulmonology, Hospital Arquitecto Marcide, El
Ferrol, Spain; 3Anatomoc Pathology, Hospital Vall d’Hebron, Barcelona, Spain

Introduction: In this study, asbestos fibers in lung are characterized and quantified
for the first time in an exposed and an unexposed Spanish population.
Material and methods: We studied samples from 47 autopsy specimens (25 un-
exposed subjects from Barcelona with no lung disease, and 22 asbestos-exposed
subjects from El Ferrol), and 32 resected surgical specimens from lung cancer
patients in Barcelona.
After eliminating organic material, the inorganic residue was analyzed by optic
microscopy and electron microscopy. Results are expressed as the number of
asbestos fibers or asbestos bodies per gram of dry lung tissue. To identify the type
of fibers found, 38 samples were analyzed by scanning electron microscopy and
energy dispersive x-ray analysis.
Results: 100% of the fibers identified were amphiboles (crocidolite 45%, antho-
phyllite 22%, tremolite 16%, amosite 15%, and actinolite 3%). Among the total
analyzed, 46% of asbestos fibers had a length of >5 μm and diameter of <0.2 μm.
A good correlation was found between optic microscopy and electron microscopy
(r: 0.77, p<0.0001) in the determination of asbestos fiber and asbestos body counts.
There were no significant differences in asbestos fiber or body counts between
patients with non-malignant conditions (asbestosis and plaques) and those with
malignant disease (lung cancer and mesothelioma).
Conclusions: This study provides the first available data on the type of asbestos
content in lung in the Spanish population. The exclusive retention of amphiboles
was worthy of note and suggests elimination of chrysotiles following inhalation.
Optic and electron microscopy were both reliable methods for pulmonary asbestos
determination in our laboratory.

P1065
Serum cytokine spectrum in workers with occupational salt dust exposure in
underground conditions
Nicolaj Denisevich1, Tatyana Rybina2, Elena Amelchenko2. 1Outpatient
Department, Belaruskalij, Soligorsk, Belarus; 2Clinical Laboratory of
Occupational Diseases, Republican Scientific and Practical Center of Hygiene,
Minsk, Belarus

Background: Cytokines are humoral part of the cell-cell interactions in the im-
mune response, hematopoiesis, inflammation development. The aim of the study
was to assess the level of cytokines in workers with occupational salt dust exposure
employed in underground conditions.
Methods: We studied 49 workers with occupational salt dust exposure with mean
age 39,7±7,0 years, length of work in underground conditions - 9,7±5,5 years.
The control group included 17 healthy men (46,9±8,3 years) without occupational
hazards. Serum levels of IL-1β, IL-2, TNF-α, INF-γ in both groups were measured
by ELISA.
Results: The concentration of all studied cytokines in serum of workers with
occupational salt dust exposure engaged in underground working conditions was
lower vs the control group. We revealed a significant decrease in INF-γ values (p
= 0.0226) (4.30 [0.30, 12.8] pg/ml protiv11, 8 [3.80, 19.8] pg/ml). In our opinion,
decreased cytokine values in workers engaged in underground working conditions
could possibly relate from the reduced activation of T-lymphocytes and NK-cells
Conclusions: Low bacterial and viral antigens exposure of underground workers,
daily respiratory tract clearance during the work shift (bacteriostatic and bacterici-
dal effect on microorganisms of the salt dust) probably contributes to the reduction
of cytokine production.
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Occupational and enviromental determinants of exposure to asbestos in
malignant mesothelioma cases
Soussan Salehpour1, Seyed Ali Azin2, Ali Cheraghvandi1, Mohammad
Mehdi Heidari1, Sajedeh Mir Mohammad Saadeghi1. 1Chronic Respiratory
Diseases Research Center, National Research Institute of Tuberculosis and Lung
Diseases, Tehran, Islamic Republic of Iran; 2Social Medicine Department,
Iranian Institute for Health Sciences Research, The Academic Center for
Education, Culture and Research, Tehran, Islamic Republic of Iran

Background: The relationship between pleural malignant mesothelioma and expo-
sure to asbestos is currently known, but there is no accurate information regarding
high risk occupations and types of exposure in Iran.
Aim and objectives: As Asbestos is still used in Iran inspite of ban in many
other countries, in this study we specified high risk jobs for asbestos exposure and
further intervention.
Methods: In this case-control study, 64 cases with diagnosis of pleural malignant
mesothelioma who were admitted in Masih daneshvari hospital between 2001
and 2009 were studied. All the cases and 58 controls participated in a telephone
interview for job history and occupational and environmental exposures to asbestos.
Results: Asbestos exposed occupations in mesothelioma group included corrugated
asbestos cement sheet production 11 (%17.2), Insulation 6 (%9.4), construction
6 (%9.4), asbestos warehouse 3 (%4.7), oil and gas shaft drilling 2 (%3.1) and
car brake shoe manufacturing 2 (%3.1). In control group the only exposed oc-
cupation was construction 8 (%13.79). Odds Ratio calculated for occupational
exposure to asbestos was 5.51 (CI=2.26-13.47). Residency in neighbourhood of
corrugated asbestos cement sheet production factory was the most prevalent cause
for environmental exposure.
Conclusion: In%46.87 of mesothelioma cases, source of exposure to asbestos
was corrugated asbestos cement sheet industry due to employment in the factory,
residency in neighbourhood of the factory or use of its products.

P1068
Investigating of CEA, CA125, CA15-3, CA19-9, fT3, fT4, TSH, vitamin B12,
folic acid and ferritin in malignant and benign diseases due to enviromental
asbestos exposure
Isa Döngel1, Mehmet Bayram2, Semsettin Sahin3, Ismail Benli4. 1Thoracic
Surgery, Sivas Numune Hospital, Sivas, Turkey; 2Chest Disease, Sivas Numune
Hospital, Sivas, Turkey; 3Biochemistry, Gaziosmanpasa University Medicine
School, Tokat, Turkey; 4Biochemistry, Gaziosmanpasa University Medicine
School, Tokat, Turkey

Aim: To identify several biochemical marker levels in mesothelioma (MM), in
subjects with pleural plaques (PP) due to environmental asbestos exposure (EAE)
and in healthy subjects with EAE.
Method: 277 patients with PP from villages close to ophiolitic units (OU) (ser-
pentin asbest containing), 121 healthy subjects from villages close to OU, 118
healthy subjects without EAE and 24 MM patients were included to the study.
Results: CA125, CA15-3, Folate, Vit B12,ferritin levels of MM patients were
higher, fT3 levels of MM were lower.

Table 1. Distribution of sex, age and biochemical findings according to the groups

Mean Mesothelioma Pleural plaque Healthy asbestos exposed Control subjects
(n=24) (n=277) subjects (n=121) (n=118) p

Male % 71 66 69 61 0.53
Age 59 64 63 62 0.076
Folate 5.81 4.53 4.73 4.49 0.002
Vit B12 587 276 264 296 <0.001
Free T3 1.89 3.25 3.26 3.27 <0.001
Free T4 1.23 1.14 1.14 1.16 0.19
TSH 1.44 1.77 1.66 1.42 0.145
Ferritin 371 89 71 89 <0.001
CEA 2.17 2.17 2.23 2.37 0.626
CA15-3 27.1 20.6 17.5 21.5 <0.001
CA19-9 13.8 10.6 10.7 12.3 0.276
CA125 40.2 14.23 11.74 12.6 <0.001

AUC of the CA125 and CA15-3 in identifying MM were 0.78 and 0.67 in ROC
curve respectively.

Table 2. Several cut off values of markers differentiating mesothelioma from benign diseases

Cut off value Sensitivity Specificity Accuracy

CA125 ≥12.37 87.5 62.6 63.7
CA125 ≥13.63 83.3 69.6 70.2
CA125 ≥14.025 79.2 72 72.6
CA15-3 ≥17.8 79.2 45.3 46.9
CA15-3 ≥18.43 75 48.4 49.6
CA15-3 ≥19.205 70.8 52 53

Other tumor markers were irrevelant.
Conclusion: CA125 and CA15-3 may have role on diagnosis of MM. Ferritin,
folate, VitB12 levels were increased in MM patients where as fT3 levels were
decreased.

P1069
Intrapulmonary asbestos concentrations in shipyard workers exposed to
asbestos in El Ferrol, Spain
Carmen Diego1, Maria Isabel Velasco-García2, Maria Jesús Cruz2, Uxío Calvo1,
Rafael de los Reyes1, Maria José Mejuto1, Jesús Moreno1, Jaume Ferrer2.
1Pulmonology, Hospital Arquitecto Marcide, Ferrol, Spain; 2Pulmonology,
Hospital Universitario Vall d’Hebron, Barcelona, Spain

Introduction: Asbestos has been used in almost all industrial sectors so the col-
lection of work history data can be difficult. For this reason, quantitative analysis
of asbestos bodies (AB) in lung tissue seems more sensitive indicator of exposure
than standard questionnaires about exposure to asbestos.
Material and methods: Quantitative analysis was carried out on 31 lung samples
of shipyard workers from El Ferrol, Spain with a history of occupational exposure
to asbestos, obtained at autopsy, in order to ascertain the concentration of AB
(expressed in AB/g of dry tissue) in the lungs. This analysis was carried out in
accordance with the guidelines for the analysis of mineral fibres in biological
samples set by De Vuyst et al, ERS Working Group. Observation period: 1/1/2008
to October 2010.
Results: 12 had pulmonary adenocarcinoma, 5 epidermoid carcinoma, 1 poorly
differentiated carcinoma, 4 asbestosis, 5 mesothelioma, 2 pleural plaques and 2
did not have pathologies related to asbestos exposure. All but one of the patients
had a concentration of over 1000 AB/g in dry tissue. The average AB/g was
5947 (range:249-4660059). The work history of 29 patients was collected; 27 had
worked in naval shipyards. Average age at death: 67.5. A detailed work history was
not collected for 8 patients. Average period of exposure: 24.21 years. 26 patients
(83.8%) had been smokers with an average consumption of 26 cigarettes/day.
Conclusions: The quantification of AB in pulmonary tissue is a very useful tool to
evaluate the history of exposure to asbestos. The shipyard workers from el Ferrol
had a very high concentration of AB in the lung that are the cause of the pathology.

107. Smoking cessation science and
smoking-related disorders

P1070
Smoking cessation – What determines adherence to pharmacological
treatment
Ana Castro, Júlia Valério, Albertina Correia, Miguel Guimarães, Ivone Pascoal.
Pulmonology, Centro Hospitalar Vila Nova de Gaia - Espinho EPE, Vila Nova de
Gaia, Portugal

Introduction: Cigarette smoking is the 1st modifiable risk factor for premature
morbidity and mortality. Treating smokers is the best cost-effectiveness health care
intervention.
Objective: Assess adherence to pharmacological treatment and factors influencing
it. Correlate variables determining adherence and results at the end of treatment
and 12 months follow up.
Methods: Characterization of a patients sample whom was prescribed Vareni-
cline or Nicotine Replacement Therapy (NRT). Analyse and correlate treatment
adherence with factores affecting adherence (motivation, dependency, household
smoking habits, side-effects,etc).
Results: 166 smokers were included, 71%male, 28%female, mean age 49 years.
Mean tabagic burden: 45pack-years. Mean motivation 8.1–Richmond test (RT);
mean dependence 5,1–Fagerström test (FT). Varenicline was proposed to 48%and
NRT to51%. 55%of patients followed the treatment correctly and the others dis-
continued therapy. Reasons given for non-compliance: unrecognized therapeutic
effect, excessive self-confidence, price, side effects. The patients that completed
treatment, 52%did not smoke at the end of treatment and 55%were nonsmokers
at the end of 12 months follow up. There was a positive correlation (Spearman
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Correlation,p<0,05) of adherence with: RT, educational level and NRT therapy.
Negative correlation with: household smoking habits; FT.
Conclusion: Treatment adherence is a key factor for smoking abstinence. In our
group, adherence was higher in patients treated with NRT, better-educated and
more motivated. False expectations, side effects and price can influence adherence
to therapy. The smoking habits of the household and the degree of dependency
negatively affect adherence and abstinence.

P1071
Tobacco cessation quit line in Iran. Evidence based during one year.
TobaccoCessation Quit Line in Iran. Evidence based during August
2009-2010
Shabnam Eslampabah Nobari, Gholamreza Heidari, Zahra Hessami, Mommad
Reza Masjedi. Tobacco Control, NRITLD, Tehran, Islamic Republic of Iran

Introduction: Quit line is one of the most important advantages in tobacco control
this which has solved quitting problems including inconveniency of clinics or
not affording smoker to pay counselor visiting and other problems. Quitline has
provided free facilities for public from government.
Materials and methods: Quit line has provided during 8hours per day facilities.
This questionnaire is based on scales which are in IUATLD and WHO. Quit
line Counselor physician asked these questionnaire. This questionnaire is includ-
ing demographic information, smoking status and tobacco dependency based on
Fagereshtrum test. (Aug 2009-Aug 2010)
Results: 1100 cases called quit-line and 283 cases were registered. 235 cases
(83.3%) were men. 54.2% of participants were from Tehran. 79.56% of par-
ticipants were married. Most of the participants (46.1%) were between 30-40
years old and. 75/2% of participants had diploma or higher degree. The mean of
daily consumed cigarettes for men and women was respectively 18.57±10.3 and
14.3±7.3.
The way of awareness about quit-line was 78.4% through mass-media.
21.59% of men and 2.6% of women consumed cigarette and hookah. 15% of men
and 2.3% of women consumed cigarette and alcohol. 42.9% of men and 3.5%
of women had the experience of substance abuse. 12.7% of participants, who
consumed their first cigarette of day until half an hour after waking-up, could
successfully quit.
Conclusion: The way of awareness about quit-line was an effective factor in
successful quit. The most way of information about quit line services is mass
media. Drug use is Leading tobacco smoking.

P1072
Therapeutic education sessions better than motivation session in dependant
smokers none ready to quit
Bertrand Dautzenberg, Margaret Zaleski-Zamenhof,
Marie-Dominique Dautzenberg, Agnès Delrieu, Joseph Osman. Office Français
de Prévention du Tabagisme, OFT, Paris, France

Tobacco dependence is mainly a chronic relapsing disease acquired by a behavior
during adolescent period. motivation is always welcome, BUT smoking cessation
had to be initiated in all smokers nevertheless they are or not motivated to quit.
After having tested in situation of elective surgery, we assess at workplace replace-
ment of motivational session by therapeutic educational sessions to increase the
standard of 20% accrual after awareness session based on a two years experience.
Methods: In a company of 600 employees, the management wishes to provide
assistance to smokers before a total ban. In agreement with the management, will
focus on learning to smoking cessation and not on motivation to quit
After a collective awareness, individual therapeutic information is offered to all
smokers without taking into account the motivation to quit.
Results: Of 600 employees 180 are smokers (30%). 130 are coming to awareness
sessions (72%). The 130 have requested a measurement of CO in the session
(100%). 120 attended the educational therapy session (92%) At the end of educa-
tional therapy session it was proposed to follow up smokers to stop in 6 face-to-face
sessions. 110 smokers were enrolled (92%), 98 immediately, 12 later.
The smoking cessation sessions were conducted by 4 tobacco specialists with
usual success rate.
Conclusions: Proposing therapeutic education instead of motivational interview
in smoker who don’t initially request to stop to smoke increase dramatically
the number of patient making an attempt to quit (from 20% to 85%). Smoking
cessation had to be the decision of health professional and not only the choice of
the patient.

P1073
Factors affecting to quit smoking in an outpatient smoking cessation clinic
Bedriye Atay Yayla, Ali Ihsan Yildiz, Güven Cosgun, Erhan Ugurlu,
Fatma Evyapan. Chest Diseases, Pamukkale University School of Medicine,
Denizli, Turkey

Aim: Majority of the smokers intend to stop smoking. But success rate is low
and is affected by many factors. Our aim is to determine the rate of the smoking
cessation and the factors affecting the success of our smoking cessation outpatient
clinic.
Material and methods: We evaluated 201 people admitted to our smoking cessa-

tion clinic between February 2009- February 2011. Patients reevaluated at the end
of 2 years by phone call.
Results: Patients mean age was: 44,18±13; 69,1% male,30,9 were female with
mean 28,95±20,82 pack-years of smoking status. Majority (92,2%) had complaints
related to smoking: dyspnea (58,8), sputum (75,5%), halithosis (63,7) 89,7% of
the had already unsuccessful attempt to quit. Fagerström test showed that 45,6%
> 6. At the end of 2 years we could reach 128 patients.There were no difference
between the responders and unreached patients according to age, sex, presence of
co-morbid diseases, smoking status and tobacco addiction status. The rate of the
patients who stopped smoking was 21,8% after 2 years.
Patients with higher Fagerström test values (6 > pts) had higher rate of stop
smoking (p=0,037); dyslipidemia was the commonest co-morbiditiy among quit-
ters (42,3% p=0,014), patients with >1 follow-up visits had higher rate of quit
smoking (p=0,005). Vareniclin was superior (39,3%) to NRT (7,1%) (p < 0,05).
Conclusions: The rate of smoking cessation is mainly affected by the patients to-
bacco addiction levels, patients concern of potential cardiovascular co-morbidities,
and patients determination especially to the requested follow-up visits. Vareniclin
is found to be superior to the NRT. Failure of health care professionals (0%)
deserved further concern.

P1074
Effect of an electronic cigarette on smoking cessation and reduction:
A prospective pilot study
Riccardo Polosa1, Pasquale Caponnetto1, Jaymin Morjaria2, Gabriella Papale1,
Davide Campagna1, Cristina Russo1, Massimo Caruso. 1Dipartimento di
Biomedicina Clinica e Molecolare, University of Catania, Catania, Italy; 23IIR
Division, School of Medicine, University of Southampton, Southampton General
Hospital, Southampton, Catania, Italy

Background: Cigarette smoking is a tough addiction to break. Therefore, im-
proved approaches to smoking cessation are necessary. The electronic cigarette
may help smokers to remain abstinent during their quit attempt or to reduce
cigarette consumption. To date there is no formal demonstration supporting the
efficacy of these devices in smoking cessation and/or smoking reduction studies.
Aim and objectives: We designed a prospective proof of concept study to monitor
possible modifications in the smoking habits of 40 regular smokers experimenting
the most popular marketed e-Cigarette in Italy (Categoria) focusing on smoking
reduction and smoking abstinence.
Methods: Study participants were invited to attend a total of 5 study visits: at
baseline, week 4, week 8, week 12 and week 24. Product use, number of cigarettes
smoked, and exhaled carbon monoxide levels were measured at each visit. Smoking
reduction and abstinence rates were calculated.
Results: A mean of 2.0 cartridges/day was used at week-24. Sustained 50%
reduction in the number of cig/day at week-24 was shown in 13/40 (32.5%) partic-
ipants; their median of 25 cigs/day decreased to 6 cigs/day (p<0.001). Sustained
80% reduction was shown in 5/40 (12.5%) participants; their median 30 cigs/day
decreased to 3 cigs/day (p=0.043). Sustained smoking abstinence at week-24 was
observed in 9/40 (22.5%) participants. Mouth (20,6%) and throat (32,4%) irritation,
and dry cough (32,4%) were common, but diminished substantially by week-24.
Participants’ perception and acceptance of the product was good.
Conclusion: The use of e-Cigarette substantially decreased cigarette consumption
without causing significant side effects in smokers not intending to quit.

P1075
Acupuncture versus combined acupuncture and nicotine substituting therapy
for the treatment of nicotinism
Sofia Angelova, Dora Marinova. Pneumology, University Hospital for Pulmonary
Diseases “St. Sofia”, Sofia, Bulgaria

Aim: To compare the effectiveness of two different approaches for smoking
cessation: acupuncture and combination of acupuncture and nicotine substituting
therapy.
Methods: We use two main approaches - acupuncture and combination of acupunc-
ture and nicotine substituting therapy with Tabex (Cytisine, original Bulgarian
product). The patients, 50 active smokers (mean age 45 years), highly motivated
in smoking cessation, were divided into two groups of 25 people each. The partic-
ipants in both groups had mean 25 years of smoking history and mean use of 20
cigarettes daily. Acupuncture was performed with standart and micro needles on
acupunctural ear and nose points. Tabex was administred for 20 days, according
to the following regimen: 1 tablet is sucked out in the morning, 1 tablet orally at
noon and one in the evening after meals. The rest 3 tablets are taken on demand,
maximaly 6 tablets daily. Treatment effect-smoking cessation-was checked on the
10th day, 20th day, 3rd and 6th month after onset.
The results showed that the combined method (acupuncture+Tabex) has more
significant long-lasting effect (depletion or significant reduction of abstinence, and
smoking cessation in 65% of the mild and heavily nicotine dependant patients) at
the end of the 6th month than the acupuncture separately (32%).
In conclusion we recommend the combination of acupuncture and nicotine substi-
tuting therapy with Tabex for the treatment of mild and heavily nicotine dependent
smokers.
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P1076
The impact of education to healthcare professionals (HCPs) on smoking
cessation in changing patient referral patterns
Ben Vlies, Ahsen Nazir, Chris Walsh, Sanjeev Agarwal, Dilip Nazareth,
Paul Stockton. Respiratory Medicine, St. Helen’s and Knowsley Teaching
Hospitals NHS Trust, Precot, Merseyside, United Kingdom

Background: NICE (UK) recommends that every smoker should be advised to
quit and referred to a smoking cessation service (SCS) for support. In a previous
survey [1], 74% of patients had a missed opportunity for referral to SCS. The
current survey evaluates the impact of a HCP education programme on referral
patterns.
Method: HCPs including doctors, nurses and pharmacists completed an anony-
mous, voluntary questionnaire in January 2011.
Results: 58/65 HCPs completed the survey. 45% were aware of local smoking
cessation guidelines. 50% had received information on smoking cessation in the
last 12 months. 24% did not wish to receive training. 95% evaluated smoking
cessation to be important, but only 79% considered that a hospitalization was a
useful opportunity to stop smoking. Education by SCS did not alter the reasons
given for not referring patients for smoking cessation [Fig 1] of HCPs, although
awareness of, and referral to, SCS was higher in the group of HCPs who received
education (64% vs 54%). 12% of respondents indicated that referring to SCS was
not part of their role.

Conclusion: Education of HCPs did not alter overall attitudes towards smok-
ing cessation in this group, but did result in increased awareness and positively
influenced referral rate to the SCS.
References:
[1] ERJ 2010 Vol 35 Supp 54 p.1498.

P1077
Lung age in smokers – To tell or not to tell?
Kenji Miyamoto, Masayo Takase. Department of Rehabilitation Science, Faculty
of Health Sciences, Hokkaido University, Sapporo, Hokkaido, Japan

For smokers, lung age is a useful tool to make spirometry data easier to understand
and to increase or maintain the motivation to quit smoking. However, only a quarter
of smokers develop COPD. This suggests that many smokers are nonsensitive to
tobacco smoking so far as the age-related decline in FEV1 is concerned. Many
such smokers might have a lung age younger than their chronological age. We
wondered whether, if the lung age is younger than the calendar age, knowing the
younger lung age might encourage them to continue smoking.
Purpose: To compare smokers and nonsmokers whose lung ages were younger
than their chronological ages when both have normal lung function with no
respiratory symptoms.
Subject and methods: We performed spirometry for 353 volunteers who attended
our “Lung Age Project” at the University Campus Festival.
Results: Among the subjects, 331 (M/F=158/173) of them had normal spiromety
data (80%≤%VC and 70%≤FEV1/FVC). In males, 27% of 48 smokers and the
same percentage of 110 nonsmokers had a lung age younger than the chronological
age. In contrast, in females, 71% of 24 smokers and 46% of 149 nonsmokers had
a younger lung age. However, after age and height were matched between both
groups, there was no significant difference of the ratio of those who had younger
lung age between smokers and nonsmokers, 32% vs. 35% in males and 71% vs.
58% in females, respectively. After telling smokers their younger lung age, some
of them happily said “I can continue to smoke for a while”, or “It is too early to
quit smoking”.
Conclusion: Many nonsymptomatic smokers have younger lung age than their
chronological age, like nonsmokers. Therefore, we should be cautious about telling
lung age to those smokers who want to quit smoking.

P1078
The influence of anxiety on smoking behaviour in patients with chronic
hepatitis
Iosif Marincu, Lucian Negrutiu, Stefan Mihaicuta, Ioan Iacobiciu,
Nicoleta Bertici, Carmen Ardelean, Ioana Todor, Adriana Neghina,
Cristian Oancea, Stefan Frent, Raul Neghina. Clinic of Infectious Diseases, Victor
Babes University of Medicine and Pharmacy, Timisoara, Romania Clinic of
Infectious Diseases, Victor Babes University of Medicine and Pharmacy,
Timisoara, Romania Department of Pulmonology, Victor Babes University of
Medicine and Pharmacy, Timisoara, Romania Department of Parasitology, Victor
Babes University of Medicine and Pharmacy, Timisoara, Romania Department of
Pulmonology, Victor Babes University of Medicine and Pharmacy, Timisoara,
Romania Department of Pulmonology, Victor Babes University of Medicine and
Pharmacy, Timisoara, Romania Department of Psychology and Educational
Sciences, Decembrie 1918 University, Alba Iulia, Romania Clinic of Infectious
Diseases, Victor Babes University of Medicine and Pharmacy, Timisoara,
Romania Department of Pulmonology, Victor Babes University of Medicine and
Pharmacy, Timisoara, Romania Department of Pulmonology, Victor Babes
University of Medicine and Pharmacy, Timisoara, Romania Department of
Parasitology, Victor Babes University of Medicine and Pharmacy, Timisoara,
Romania

Background: Patients with chronic hepatitis often have affective disturbances
that in the context of this diagnosis may strongly influence their atitude toward
smoking. This study aims to assess the level of the anxiety as well as its influence
on smoking behaviour in a group of patients with chronic hepatitis.
Methods: The study included 68 smokers with chronic hepatitis admitted to the
Clinic of Infectious Diseases, Timisoara who answered the State Trait Anxiety
Inventory-X2 (S.T.A.I.-X2) anonymous test. The final scores allowed classification
of patients by level of anxiety: minimal (score below 40), moderate (score 40-60)
and severe (score over 60). Other variables were: sex, marital status, residence,
number of cigarettes/day, family conflicts, alcohol intake etc.
Results: Most of the patients were male (63.2%, p=0.004). Of the study group,
64.7% had severe anxiety and 35.3% moderate anxiety (p=0.001). The number of
cigarettes smoked/day ranged between 10-20 in 73.5% of cases whereas 26.5%
of patients reported less than 10 cigarettes smoked/day (p<0.0001); the former
group included 44 patients with severe anxiety and 6 cases with moderate anxiety.
Patients who increased the number of cigarettes smoked/day after finding out the
diagnosis predominated within the study group (67.6%) while only 32.4% of cases
smoked less (p=0.0001). Most of the patients reported a positive history of familial
conflicts (70.6%, p<0.0001) and alcohol intake (66.2%, p=0.0003).
Conclusions: Considering that severe anxiety in patients with chronic hepatitis
leads to an increased number of cigarettes smoked/day, it becomes mandatory
to establish a cognitive-behavioral therapy with anti-smoking counseling in these
cases.

P1079
Influence of smoking intensity and smoking quitting on lung function
parameters in COPD patients
Irina Pavlenko, Julia Ilkovich, Nina Shklarevich. Research Institute of
Pulmonology, Pavlov State Medical University, Saint-Petersburg, Russian
Federation

Aim: To evaluate dependence of changes in lung function parameters (LFP) from
intensity of smoking in patients with moderate and severe COPD.
Materials, methods: 74 patients (63 male, 11 female) with COPD III-IV stages,
receiving therapy according to GOLD. The mean smoking status - 36,5 pack years
(p/y). The patients were divided into 2 groups: 1. Current smokers (43 pts., 37
male), mean age - 60±13.5 years; smoking status - 39,9 p/y; average 19 cigarettes
per day. 2. Ex-smokers (31 pts., 26 male), mean age- 62.19±14,5 years, smoking
status - 31±27 p/y. Each group was divided to 2 subgroups: low smoking intensity
(0 - 20 cigarettes per day) and high smoking intensity (20 and more cigarettes
per day). LFP (FEV1 in liters, FEV1/FVC% of pred., “Lung Age” - LA) were
analyzed in groups during one year. LA was estimated according to Morris JF and
Temple W (Prev Med 1985;14:655-662).
Results: LFP significantly improved in a year in ex-smokers vs. current smokers
(p<0,01). FEV1 and LA significantly improved (p≤0,05) in ex-smokers vs. current
smokers in subgroups with low smoking intensity. FEV1 significantly improved in
ex-smokers vs. current smokers in subgroups with high intensity of smoking.
Conclusion: Smoking sessation has positive influence on lung function parameters
in patients with severe and moderate COPD irrespectively of smoking intensity.
FEV1 in litres is the most sensitive indicator reacting on smoking intensity.

P1080
Evaluation of the antismoking therapy within two specialized medical
practice – Arges county
Razvan Marmandiu1, Loredana Marmandiu2, Cristian Didilescu3. 1Pneumologie,
Spitalul Judetean de Urgenta Pitesti, Pitesti, Arges, Romania; 2Pneumologie,
Spitalul Leordeni, Leordeni, Arges, Romania; 3Pneumologie, Institutul “Marius
Nasta”, Bucuresti, Romania

Objective: Evaluation of the abstinence rate for 1956 people who were adminis-
tered pharmacological treatment combined with psychological support within the
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programme “Stop-Smoking” in 2 medical practice within Arges County, August
2008-March2010.
Methods: The initiantion, clinical check and final evaluation were based on stan-
dard forms within this programme. One carried out nicotine addiction, clinical
status and existing comorbidities, CO exahaled. Three types of treatment were
offers for free with psychological support. The final evaluation was carried out 6
months later.
Results: Treatment based on nicotine patches was administered to patients with
low and medium nicotine addiction and to those who had contraindications for
others therapies. For a number of 140 patients treated in this way, the abstinence
rate was of 34.29%. Treatment on bupropion was administered to a number of 1360
patients with different nicotine addiction degrees, from low to severe. Abstinence
rate for the group with Bupropion was 35.96%. Treatment based on varenicline
was administered predominantly to patients with severe nicotine addiction, to old
people or important comorbidities. for a number of 456 patients treated with
varenicline, the abstinence rate was 46.27%.
Conclusions: The results confirm the pharmacological therapy combined with
psychological support as an important method to obtain superior results compared
with the lack of assistance in the attemp to give up smoking or antismoking coun-
selling only. The abstinence rate was of 37.91% for all types of pharmacological
treatment combined with psycological support.

P1081
Behaviour of long-term weight following smoking cessation
Andreas Scherr1, Michael Tamm1, Bruno Seiffert2 , Martin Kuster3,
Anja Meyer1, Daiana Stolz1. 1Clinical of Pulmonary Medicine and Respiratory
Cell Research, University Hospital of Basel, Basel, Switzerland; 2Industrial
Health Service, F.Hoffmann-La Roche AG, Basel, Switzerland; 3Industrial Health
Service, Novartis Pharma AG, Basel, Switzerland

Weight gain often accompanies smoking cessation and is considered to be an
important cause of unsuccessful quit attempts. We analyzed data from smoking
cessation programm to identify risk factors of weight gain.
703 employees from University Hospital Basel, Switzerland, and two local health
industry companies (Novartis Pharma AG, F.Hoffmann- La Roche AG) absolved
a structured smoking cessation programm. This consisted of 10 visits with coun-
selling and motivational support. Various modalities of both nicotine replacement
therapy and/or bupropion were offered. The impact of factors on weight gain in
longterm nicotine abstinence was analyzed by a linear mixed effect model.
Smoking cessation at 24 months was associated with a weight gain of 2.76 kilo-
gram (95% CI 1.85; 3.66; p= 0.0001). Weight gain occurred independently from
age (0.03 95% CI -0.02; 0.08; p= 0.13) and gender (0.13 95% CI -1;1.28; p=0.14).
Higher baseline weight was correlated with a greater weight increase within 2
years (1.01 95% CI 0.97; 1.04; p= 0.001). Weight gain was further affected by the
interaction of time and medication (d.f.: 30; F-value: 1.98; p=0.001) (Table).

Weight gain a after smoking cessation attempt: Linear mixed effect model

Num d.f. Den d.f. F-value p-value

AGE 1 424 1.47 0.23
Gender 1 424 0.05 0.83
Center 2 424 0.52 0.60
Weight (baseline) 1 424 2803 <0.001
Abstinence (24 months) 1 424 35.7 <0.001
Treatment 5 424 1.80 0.11
Interaction (visit/medication) 30 424 1.98 0.001

Weight change after a quit attempt was not only affected by the outcome of
smoking cessation, but also by baseline weight and the interaction of time and
medication. Knowledge about individual risk factors for weight gain could help to
resolve barriers to cessate smoking.

P1082
Tobacco smoke is a major source of indoor air pollution in Hungary’s
hospitality venues
Adam Domonkos Tarnoki1, David Laszlo Tarnoki1, Mark J. Travers2,
Andrew Hyland2, Katherine Dobson2, Laszlo Mechtler3, Ildiko Horvath4,
K. Michael Cummings2. 1Department of Radiology and Oncotherapy,
Semmelweis University, Budapest, Hungary; 2Department of Health Behavior,
Roswell Park Cancer Institute, Buffalo, NY, United States; 3Department of
Neurology, Roswell Park Cancer Institute, Buffalo, NY, United States;
4Department of Pulmonology, Semmelweis University, Budapest, Hungary

Objective: To compare the levels of indoor air pollution found in a sample of
public locations in Hungary where smoking was and was not observed.
Methods: The TSI SidePak AM510 Personal Aerosol Monitor was used to mea-
sure the concentration of particulate matter less than 2.5 microns in diameter
(PM2.5) observed in the ambient air of 6 pubs, 5 restaurants, 11 cafes and 21 other
locations in Budapest and Zalakaros between January and August 2008.
Results: In the 27 places where smoking was observed the average PM2.5 level
was 97.44 μg/m3 [range: 3-487 μg/m3]; compared to 5.5 μg/m3 [range: 0-28
μg/m3] in the 16 places where smoking was not observed.
Conclusions: The levels of indoor fine particle air pollution measured in public

locations in Hungary where smoking was observed were times higher than the
levels in locations where smoking was not observed and in nearly all instances
exceeded the levels that the World Health Organization and US Environmental
Protection Agency have concluded are harmful to human health.

P1083
The tenth year preliminary results of smoking cessation policlinics of
Karadeniz Technical University medicine faculty
Funda Oztuna1, Gamze Çan2, Sibel Ayik1, Tevfik Özlü1, Ismail Yilmaz1. 1Chest
Diseases, Karadeniz Technical University, Medical School, Trabzon, Turkey;
2Public Health, Karadeniz Technical University, Medical School, Trabzon, Turkey

Aim: Our outpatient smoking cessation clinic was opened in April 2000. Aim of
this study was to create a database for our national long-term smoking cessation
rates and to share our experience.
Method: We included 696 patients who had applied our smoking cessation clinic
between April 2000- December 2010 years. After smoking habits and sociodemo-
graphic features of the people were asked, all the people attended to a suitable
smoking cessation program. The results were analyzed by Chi-square test, Kaplan
Meier survival analysis and Cox-regression analysis.
Results: It was observed that 696 people containing 408 (58.6%) men and 282
(40.5%) women visited the polyclinic during this period. According to duration
without smoking, women did not smoke 24.36±5.83 months and men did not
smoke 21.63±4.66 months. Success rates were not different between men and
women (Log Rank p=0.729) at the end of tenth years. The success rates at the end
of the first, the fifth and tenth years in patients who attended smoking cessation
programme were 58%, 40.6% and 31.7% respectively. We found that male gender,
lack of regular income, low education level and the amount of cigarettes smoked per
day were independent risk factors for restart smoking by Cox-regression analysis.
Discussion: In coclusion, our smoking cessation rates have decreased over the
years. Especially, male gender, low educational level, lack of regular income and
high amounts of daily cigarette were reduced success rates. We think that more
close follow- up of these patients might positively affect on the success rates.

P1084
Smoking behavior of hospital staff
Ylli Vakeflliu1, Jul Bushati1, Dhimitraq Prifti2 , Bruna Sokoli3 , Josif Laçka4,
Dhimitraq Argjiri1 , Perlat Kapisyzi1. 1Pneumology, University Hospital “Sh.
Ndroqi”, Tirana, Albania; 2Pneumology, Hospital of Pogradec, Pogradec,
Albania; 3Pneumology, Hospital of Shkodra, Shkodra, Albania; 4Pneumology,
Hospital of Berat, Berat, Albania

Aim: Evaluation of preventive actions at hospital and to measure the implication
level of the hospital staff in tobacco prevention.
Methods: From 658 hospital staff, 629 (95,6%) were in working place in the
time of study, 573 (91,1%) have fulfilled the questionnaire in correctly manner.
The questionnaire was articulated in the group questions, the aim of which was to
explore the behavior of hospital staff and the level of their perception related to
the “tobacco” problem.
Results: 22,5% of the hospital staff smoke. 6,2% smoke in presence of their pa-
tients, where the physicians make up the higher percentage (10,2%), in comparison
of other healthcare workers (sanitary 5,6% and nurses 3,2%). 82,5% think that
trying to convince people to stop smoking is part of their role; 90,2% consider
that it has an exemplary role to play in front of patients. 93,4% have the right
knowledge according to the damage of tobacco active use. Regarding to “World
Day Without Tobacco” 66,1% thinks that this day is useful to rise the susceptibility
on the problems related with tobacco using, 25% thinks that this day can help in
making mindful the smoking people to leave it, 8,9% it is useless.
Conclusion: This underlines the need and the necessity to realize anti-tobacco
campaigns among health care population. Moreover since the exemplary role they
have to play, is very well accepted, preventive actions could rely on a good level
of participation.

P1085
Smoking habit – Still a problem in workplace
Ghiulten Apti1, Hayat Memis2, Ana Maria Trailescu3, Cristian Didilescu.
1Pneumology, Hospital of Pneumology Constanta, Constanta, Romania;
2Internal Medicine, University of Medicine C Davilla, Bucuresti, Romania;
3Pneumology, Hospital of Infectious Diseases V.Babes, Bucuresti, Romania;
4Pneumology, National Institute of Pneumology M.Nasta, Bucuresti, Romania

Despite the media effort to aware the population on dangerous effect of smoking
on health and the laws prohibiting the smoking in workplaces still exist a lack in
understanding and applying them.
Aim: To estimate the prevalence of smoking habit, smoker profile in workplace.
Method: Epidemiological study of prevalence;
Study population -471 workers known with exposure to gas, fumes and mineral
dust, aged between 25-65 years. The data were collected on basis of occupational
and smoking history, self reported occupational exposure and nicotine dependence
test.
Results: Medium age was about 40,6±7 years; 89,1% males. History of exposure:
in 54,1% more than 20 years; high exposure in 48%.
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Protective measures – none in 56,3% (40% in high exposure). Active smokers
58,8% (53,8% more than 20 package year), passive smokers 16,7%; ex smokers
13,4%; nonsmokers 27,8,3% (passive smokers 54,2%); medium age started to
smoke 18,01. Median pack per year 20±8,1; only 11,9% of smokers tried to
abandon smoking; median numbers of years since exsmokers abandoned smoking
3,9±1,6 years. 69% smoking at workplace and only 34% knew that is prohibited;
72,2% from workers knew that smoking is harmful but only 26,6% knew to
exemplify; 16% recognized the risk of smoking. Nicotinic dependence: extremely
dependence: 16,2%; high dependence 44%; moderate dependence 25,2%, 11% no
dependence.
Respiratory symptoms recognized in 67,9%; working disability in last year 29,6%
for smokers, 28,5% exsmokers and 12,9% nonsmokers.
Conclusions: Is a lack of information about the higher risk of smoking at work-
place; smoking habit is still a tremendous problem, with high dependence directly
related with low education and high exposure and low willing to quit.

P1086
Smoking influence on lung function characteristics of potash miners
Halina Baradzina1, Hennadi Hurevich1, Nikolay Denisevich2. 1Pulmonology,
Republic Scientific-Practical Center of Pulmonology and Phthisiology, Minsk,
Belarus; 2Pulmonology, Soligorsk Central Hospital, Soligorsk, Belarus

There are known negative effects of smoking on the lung function. The impact of
smoking on the lung function of the potash mines with different industrial work
record of service has not been so far well investigated.
Objective: To evaluate the influence of smoking on the lung function characteristics
of the miners potash mines with different industrial work record of service.
Methods: We examined 111 miners of potash mine in Soligorsk (all male, average
age 36.1 yrs with different industrial work record by spirometry: I gr. with the
record of service less than 10 yrs, II gr. has the record of service from 10 to 20
yrs, and III gr. - more than 20 yrs. 74% of examined miners were smokers. Period
of smoking was in average 1.3 year more than industrial work record of service.
Results: The miner’s lung function characteristics were in total very high and
according to the normal significance. In I gr. of miners the lung function charac-
teristics were equal to characteristics of smokers and nonsmokers. There were no
significant differences in characteristics between the smokers and nonsmokers in II
gr. of miners, but there was a tendency to decreasing VC and MEV75 in smokers.
MEV75 was decreased in smokers of III gr. compare to nonsmokers (81.2±10.1
and 102.8±9.4; p <0.05).
Conclusion: Our investigation shows that smoking exerts more intensive negative
influence on the lung function of the potash mine workers than industrial aerosols.
Antismoking programs could be one of the main points of prophylactic strategy
in Soligorsk Central Hospital. The presumably positive effect of potash mine
microclimate neutralizes the negative impact not only of industrial aerosols but
also of smoking on the lung function.

P1087
Prevalence of symptoms of chronic bronchitis in Murmansk, Russia
Pentti Nieminen1, Tuula Toljamo2, Mark Borisenko3, Yuri Payusov4,
Sergei Lyalyushkin5, Arvid Nyberg6, Vuokko Kinnula7, Dmitry Panychev8.
1Medical Informatics and Statistics Research Group, University of Oulu, Oulu,
Finland; 2Dept. of Pulmonary Medicine, Lapland Central Hospital, Rovaniemi,
Finland; 3Statistical Dept., Murmansk Region Health Ministry, Murmansk,
Russian Federation; 4City Emergency Hospital, Murmansk Hospital, Murmansk,
Russian Federation; 5Polyclinic in the City of Murmansk, Murmansk Hospital,
Murmansk, Russian Federation; 6Administration, Filha, Helsinki, Finland; 7Dept.
of Medicine, University of Helsinki, Helsinki, Finland; 8Administration, Health
Care Committee of Murmansk City, Murmansk, Russian Federation

Background: Incidence, morbidity and mortality of COPD in the Murmansk re-
gion of northwest Russia are high, but statistical figures do not probably reflect the
whole problem. As much as 60% of the male population in Russia is smokers. We
describe findings of a project which addresses prevention of COPD in Murmansk.
Aims and objectives: 1. What is the proportion of prolonged respiratory symptoms
among adult subjects who visit a GP for primary care?
2. What is the distribution of nicotine-dependence among smokers?
3. How motivated they are to quit smoking?
Methods: A survey of 200 Murmansk region adult citizens was performed. In-
clusion criteria: adult patient visiting a primary care GP for any medical reason.
Venues were one policlinic located in Murmansk city and one hospital policlinic
located in a mining area 200 km outside Murmansk.
Results: 200 outpatients were enrolled. Altogether 60.5% had symptoms of chronic
bronchitis and 55 (33.0%) had prolonged dyspnoea and wheezing as well. Respi-
ratory symptoms were more common in those subjects, who lived in the mining
area. More than half (51.5%) of the subjects had been smokers at some stage of
their adult life. A total of 63 (31.5%) were current smokers. The proportion of
heavily dependent smokers (FTND 6-7) was 23.8%. Adults living in the mining
area were more heavily nicotine dependent. 42.9% of the current smokers had a
high motivation to quit smoking.
Conclusions: Significant numbers of primary care patients in Murmansk, Russia
experience prolonged respiratory symptoms. Smoking is common in this northern
city and there is an urgent need to identify efficient ways for smoking cessation.
This study reveals that several smokers have high motivation to quit smoking.

P1088
Smoking habit: Prevalence, attitudes and behaviour among medical students
in Casablanca in 2010
Nahid Zaghba, Najiba Yassine, Leila Hayat, Zineb Serheir, Khadija Elfadi,
Ibtissam Rahibi, Samia Hilali, Ahlam Ech-Cherrat, Fatima Mounaji,
Abdelaziz Bakhatar, Abdelkrim Bahlaoui. Respiratory Diseases, Universitary
Hospital Center, Casablanca, Morocco

The aim of this study was to know the prevalence of smoking in medical students,
and by the way to sensitize against the habit and to know their attitudes and
behaviour in their future exercise. We carried out a cross-sectional survey from
February to March 2010 among 736 medical students enrolled in the university
of Medicine and Pharmacy of Casablanca during the academic year 2009-2010.
Ninety seven percent of students answered the questionnaire: 61.5% were female
61.5%), mean age 21 years. The prevalence of permanent or occasional smoking
was 8% with little variation according to the study year. Smoking was significantly
higher among male (16% versus 2.7% in female). The mean daily consumption
of cigarettes was 8. The duration of smoking was 6 months or more for 82%
and 70% of smokers were slightly or not addicted to nicotine according to the
FAGERSTRÖM’s scale. More than half of the students (58%) had already tried
to quit and 52% plan to do so within 5 years. The main triggering reason for
quitting was the occurrence of symptoms (66%). Most students knew that smoking
is harmful to health (92%). Among tobacco risks the respiratory ones were the
best known. Only 39% of the students contemplate to systematically warn their
smoking patients against tobacco’s risks. Majority of them (71%) were not aware
about the existence of an antitobacco law. But they called for a ban on selling
tobacco to children as well as training health workers to help smoking patients to
quit. In comparison with some years ago, there is a significant decrease in smoking
habit in medical students, may be thanks to a steady and continuing educational
effort since the induction of a teaching program in 1983.

P1089
Documentation & accuracy of smoking status – An educational need?
James Redfern, Saagar Patel, Jemma Plant, Gilly Ennals, Helen Gittins,
Marianne Schrober, Andrea Collins, Dilip Nazareth, Lisa Davies. Aintree Chest
Centre, University Hospital Aintree, Liverpool, United Kingdom

Introduction: A comprehensive admission assessment includes an accurate smok-
ing history (SH). There are ∼3 million people in the UK with Chronic Obstructive
Pulmonary Disease (COPD), of which ∼2/3rd remain undiagnosed [1]. Without
an accurate SH prompting spirometry & appropriate referral (smoking cessation
advice (SCA) services) this statistic will not improve & delays early preventative
treatment. NICE (UK) encourages all healthcare professionals (HCP) to refer to
SCA services [2]. Our study conducted at a large UK university hospital evaluates
the pattern & accuracy of documentation, with a view to targeted HCP education.
Method: Cross-sectional case note audit during admission to a respiratory ward
in January 2011 (current and ex-smokers). We compared the documentation of
pack year (PY) SH at hospital admission to SH taken by a respiratory physician.
The initial documentation of PYs was deemed accurate if within ±5 PYs of that
determined by the physician.
Results: N=81 (43% male). Mean age 72 (SD 14) yrs. Smoking status (SS) was
documented on admission in 89% (45% smokers, 55% ex-smokers). Accuracy
of calculation of PYs -40%. Documentation was by junior (79%), middle grade
doctors (21%).
Conclusion: Recognising undiagnosed COPD earlier is vital, & an accurate SH
helps to enable this. Although nearly 90% of patients had some documentation of
their SS, less than half were accurate when calculating PYs. A regular targeted ed-
ucation programme surrounding the issues of SH documentation & its importance
in COPD diagnosis is being arranged for all HCPs.
References:
[1] Healthcare Commission. Clearing the air: Healthcare Commission, 2006.
[2] Brief interventions and referral for smoking cessation in primary care and

other settings, NICE, March 2006.
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P1090
Results in a tobacco consulting room in 2008
Francisco Javier Callejas Gonzalez, Sergio Garcia Castillo, Javier Cruz Ruiz,
Mariela Silvana Plenc Ziegler, Raúl Godoy Mayoral, Ana Isabel Tornero Molina,
Jesus Jimenez Lopez, Rafaela Sánchez Simon-Talero, Ana Nunez Ares, Fernando
Munoz Rino. Pulmonology, University Hospital Albacete, Albacete, Spain

Material and methods: Retrospective descriptive analysis of the results obtained
from patients who were attended in a Tobacco Consulting Room from 1 January
to 31 December 2008 and subsequent follow-up to complete a year.
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Results: 268 of 410 patients (56.3% male), mean age 46 years and mean
cigarettes/day 27.1. Statistical significance between cigarettes smoked and sex,
higher in males. Respiratory comorbidity: 15.7% COPD, 9% asthma, 10.8%
OSAHS and 1.9% OCD. Cardiac comorbidity, 7.83%, and psychiatric, 32.46%.
44.4% without treatment, 22.8% NRT, 6.3% bupropion and 26.5% varenicline.
Overall of the 268 patients, treatment success in 45 (16.8%), 29 men and 16
women. Percentage rises to 29.6% if we don’t consider those who didn’t attend
the second consultation. Success among respiratory patients was statistically sig-
nificantly longer compared with cardiac (27.1% vs. 4.7%, p <0.03) and among
non-psychiatric compared with psychiatric ones (19.8% vs. 10.3%, p <0.05).
Those who were treated pharmacologically, statistically significant greater success
among who used varenicline than NRT or bupropion (35.2% vs. 21.5%, p <0.001).
Conclusions: 1. 62.92% didn’t start treatment (34.64% and 28.28%, first and
second appointment respectively). 2. Cigarette consumption by males was sig-
nificantly higher than women (28.51 vs. 25.08, p <0.02). 3. Overall treatment
success 16.8%, amounting to 29.6% excluding those who don’t attend the second
consultation. 4. Greater success among respiratory than cardiac patients (27.1%
vs. 4.7%) and among non-psychiatric than psychiatric ones (19.8% vs. 10.3%).
5. Greater success among varenicline than NRT or bupropion-treated (35.2% vs.
21.5%).

P1091
Special charecteristics of smoking cessation program participants in a large
municipal hospital in Greece
Georgia Makrantoni, Marios Kougias, Evangelos Balis, Kostas Kotsifas,
Stavroula Boulia, Maroussa Kouvela, George Tatsis. Department of Pulmonary
Medicine, Evangelismos Hospital, Athens, Attiki, Greece

Introduction: Greece is the European Union country with the highest rate of
tobacco consumption (more than 40%).Enforcement of laws forbidding consump-
tion of tobacco products, combined with public awareness of the adverse effects
of smoking, result in the need for efficient smoking cessation centers.
Aims: The aim of the present study is to demonstrate special characterictics of
smokers addressing to the smoking cessation center of Evangelismos hospital, in
Athens Greece, including dependence, motivation profile, special characteristics
such as depression profile and pulmonary function testing values.
Methods: Three hundred (300) smokers of mean age of 48.47±11.42 years,
smoking 38.97±22,87 packyears participated in Evangelismos Hospital smoking
cessation program during the last two years. A thorough medical history was
obtained focusing on dependence and motivation for quitting.Pulmonary function
testing, including spirometry was performed in all individuals.Statistical analysis
was performed using the non parametric test for sign values.
Results: Men smoke more than women (47.52±26.61 vs 35,33±22.05).One the
other hand Greek women present more motivated to quit smoking than men
(16,26±11.32 vs 10.08±12.08).In addition pulmonary function testing reveals
high percentage of abnormalities cuased by smoking,such as small airway dis-
ease. Abandoning the cessation program is significantly ralated (p<0.05) with a
depressive profile of the participant.
Conclusions: Smoking cessation programs reveal interesting profiles of the Greek
population, concerning the smoking habit,pulmonary function teting abnormalities
and factors related to abandoning a smoking cessation program.

P1092
Factors associated with smoking cessation in a smoking cessation unit
Carlos Almonacid Sanchez, Ignacio Sanchez Hernandez, Jose Gallardo Carrasco,
Juan Pablo Rodriguez Gallego, Elizabeth Guzman Robles, Saray Quiros
Fernandez, Jesus Fernandez Frances, Jorge Castelao Naval, Jose Luis Izquierdo
Alonso. Pulmonary Medicine, Guadalajara University Hospital, Guadalajara,
Spain

Objective: To assess what factors are associated with a higher rate of smoking
cessation.
Material and methods: Cross-sectional study of a sample of smokers. Of a total
of 1545 patients were analyzed those patients on whom information is available
smoking within 6 months of follow-up. We defined 2 groups: group 1, people who
do not attend all visits but answer phone calls to complete a period of 6 months of
treatment; group 2, patients attending all follow-up visits.

Results: See table. The results of the quantitative variables are expressed as mean
and standard deviation. The results of the qualitative variables are described as the
absolute value and percentage.

Conclusions: Patients who attend all appointments (complete follow-up) have bet-
ter results than those who do not. Age, number of previous relapses, the presence
of comorbidities such as diabetes mellitus, gastric ulcer and COPD, associated
psychiatric disorders and the presence of smokers in their work environment are
related to outcomes. On multivariate analysis, only those who have completed the
full course and those who have made previous attempts to quit get a much higher
percentage of abstinence.

P1093
Research of smoking in health workers in Hospital Cacak-Serbia
Nada Lazovic1, Sladjana Majstorovic2, Julijana Antonovic3, Ika Pesic4,
Dusko Suluburic5. 1Department for Smoking Cessation, Hospital, Cacak, Serbia;
2Department for Otorinolaringology, Hospital, Cacak, Serbia; 3Department for
Pulmonary Diseases and Tb, Hospital, Cacak, Serbia; 4Department for Smoking
Cessation, Clinical Center, Belgrade, Serbia; 5Department for Pulmonary
Dissease, Medical Centre, Guca, Serbia

Background: Explore Health inhabitants of Serbia 2006 adult smoking prevalence
was 33.6%, exposure to tobacco smoke (TS) in the workplaces is 50%.
Objectives: Quantitative goals of tobacco control strategies predict increase in the
number of jobs without the tobacco smoke of 5% a year and reducing exposure to
TS in public places for 1% a year.
Methods: We surveyed 462 health workers of 626 total employees in the City
Hospital in Cacak: physicians (MD) 115 (24.9%), 326 medical technicians (MT)
(7o, 6%) and other 21 (4.5%); male (M) 9o (19.5%) and female (F) 372 (79.2%).
Results: The average age of employees is 42.6 years. Smokers (S) 218 (47.16%),
Non-S 185 (40%), Ex-S 59 (12.84%). Questionary: 1) Do you have: a- complete
ban on smoking in the hospital 31.8%, b-smoking separation zone 56.1%, c-free
smoking 12.1%. 2) Is smoking: a- risk for the health of 68.8%, b-moderate risk
24.5%. 3) Increase knowledge about the risk of smoking: a-yes 60.8%, b-not 39.2%.
S: M=15.13%, F=84.86%, MD=17.43%, MT=82.56%. It average 19 cigarettes per
day. Willingness to stop smoking: ready-66.5%. Earlier experience in leaving
smoking: yes 64.7%. To sustain a few days without smoking 56%. Respondents
64,2% believe that it is difficult to leave smoking without professional help. Ex-S
are often left smoking for health reasons.
Conclusions: It is necessary to establish counseling for giving up smoking, it’s
need antitobacco Continuing medical education of employees in the health organ-
isations, legal protection non-S. Smoking is a significant health hazard, there is
no safe exposure to secondhand smoke and all workers have the right to work in
smoke free workplaces.
References:
[1] Tobacco control strategy of the Republic of Serbia, 2007.

P1094
Abundance of smoking cessation reasons in participants of smoking cessation
clinic
Zahra Hessami, Mahshid Aryanpur, Gholamreza Heydari,
MohamamadReza Masjedi, Shabnam Eslampanah. National Research Instute
Tuberclusis and Lung Disease Tobacco Prevention and Control Research Center,
Shahid Beheshti University, Tehran, Islamic Republic of Iran

Introduction: Cigarette smoking is an important cause of respiratory and other
health problems around the world. Stop Smoking at any age could be decreasing
these problems. Smokers finally think about smoking cessation. Having Strong
reasons to quit is important factor for atempte to quit.
Objectives: We aimed to investigate what their motivations to quit are?
Method: This cross-sectional study was done on the volunteers of smoking ces-
sation clinic of tobacco prevention and control research center. Data from (345)
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subjects who fulfilled these criteria were collected with the use of questionnaire,
the question were related to demographic information, smoking status and reasons
to quit.
Results: The most important reason for quitting smoking was general health
concern. (89.6%), another main reason was about their children’s health for
(72.6%).51.6% of them were worry about lung cancer and 31.1% were worry
about chronic bronchitis.
Conclusion: These results indicate that smokers should be better encouraged to
quit before health problem occur. Furthermore efforts should be undertaken to give
them professional aid in smoking cessation. Concern about lung cancer is one of
the major reasons to their quit. So lung specialists are the most effective groups to
create motivation for quit in their patients.

P1095
Low-income is a predictive factor of failure associated with smoking cessation
at a public clinic in Brazil
Rafaella F. Xavier, Dionei Ramos, Giovana N.B. Ferrari, Juliana T. Ito, Fernanda
M.M. Rodrigues, Alessandra C. Toledo, Ercy M.C. Ramos. Physiotherapy,
UNESP- Sao Paulo State University, Presidente Prudente, São Paulo, Brazil

Smoking cessation programs (SCP) are the main way to reduce tobacco related
mortality and morbidity. The search for predictors of failure or success specific
to a population with special characteristics, such as Brazilians, should be the
first step in the development of SCP national. We evaluated the demographic
characteristics and factors influencing the failure or success of quitting among
participants in a SCP. This retrospective study was conducted from 2005-2009 in
a SCP based on cognitive behavioral treatment associated or not with medication
therapy consisted in 20 meetings during 12 months. After that the individuals were
invited to answer a socio-economic questionnaire by telephone. A total of 158
individuals were included in this study and 65 agreed to answer a socio-economic
questionnaire (aged=49±10, pack-years index=35±24, women=63%). Regarding
education level: 50% had primary education, 29% had high school and 21% had
university education. Accordance with socio-economic questionnaire 14% of the
individuals were at class A2, 21% at class B2, 54% at class C and 11% at class
D. After the fourth meeting 47,7% of individuals attempt to quit but only 32% of
this group remained abstinent after the end of the SCP. Thereby the total quit rate
at 12 months was 15%. The failure in smoking cessation at the end of 12 months
was increased in individuals from social class C (p<0.05) and in individual with
higher attempts to quit before start the program (p<0.05). Quitting smoking was
significantly associated with the outcome and previous attempts to quit. Socio-
economic factors should be considerate in the development of smoking cessation
intervention in national programs.

P1096
Knowledge about tobacco according to smoking habit and level of formal
education
Paulo Gregorio, Bruno Lemos, Aline Moraes, Fellipe Mattos, Marina Sampaio,
Priscila Viveiros, Irma de Godoy. Clinical Medicine, Botucatu Medical School,
Botucatu, Sao Paulo, Brazil

Tobacco related illnesses are important public health issues worldwide. Popula-
tion’s knowledge about smoking and awareness about health risks are keys for
cessation. We aimed to analyze the knowledge about tobacco and how this is in-
fluenced by smoking habit and level of formal education. We interviewed citizens
who took part in an event of preventive health in a town of the State of São Paulo,
Brazil. We interviewed 190 subjects, with age 49.5 + 18y, 59% males, 26,3% smok-
ers, 49% non-smokers and 24,7% former smokers. A standard questionnaire was
applied with the following main questions: 1) Is tobacco dependence a disease?;
2) Is low level of consumption safe?; 3) Do you receive any information about
tobacco? The level of formal education was classified: IE (incomplete elementary),
CE (complete elementary), HS (high school) and G (graduated).
About 87% of the subjects interviewed received some kind of information about
tobacco. However, 27% of them did not considered smoking a disease and 32%
considered that a low level of smoking would not represent a damage or risk to
their health.
In conclusion, the percentage of smokers in our sample is consistent with the preva-
lence of tobacco smoking in our country. The percentage of former smokers reflects
the impact of Brazilian policies for tobacco control. Although anti-smoking cam-
paigns are designed to reach all social layers through an accessible language, we find
that the knowledge about tobacco are still incomplete among general population.

P1097
Smoking prevalence and smoking behaviour among Portuguese physicians:
A cross-sectional study
Sofia Belo Ravara, Miguel Castelo Branco, Jose Manuel Calheiros. Health
Sciences Research Centre (CICS), Faculty of Health Sciences (FCS), University
of Beira Interior (UBI), Covilhã, Portugal

Background: Studies evaluating Portuguese physicians’ smoking behaviour are
limited and applied different methodologies. Studies from the 70’ and 80’s show
high prevalence rates, higher than the general population. Recent studies had re-
ported decreasing smoking prevalence trends. However, it is not clear if physicians

are smoking less than the general population and whether this decreasing trend
has continued thereafter. In 2009, a survey was carried out to evaluate smoking
prevalence trends and smoking behaviour among Portuguese physicians.
Methods: Questionnaire-based cross-sectional study, conducted during two main
national medical conferences, using a convenience-sample methodology. Physician
smoking behaviour was self-reported.
Results: Participants: 607 physicians: 57.6% primary care; 33.1% hospital-based
specialists; 9.3% undergraduate students; 62.7% females; median age 34. Smoking
prevalence was 29.6% in males, 15.3% in females (p < 0.001). Smoking preva-
lence was not related to medical specialty; 53.3% of the smokers reported being
daily smokers, smoking in average 10 cigarettes a day; median of regular smoking
age was 18 years. 46% of the smokers reported desire to stop smoking, 56.7%
had already tried to quit but only 33.8% reported needing assistance on their quit
attempt. Age-gender specific analyses revealed that the majority of younger physi-
cians (aged≤44) reported being never smokers (males: 62.7%; females: 77.6%),
in contrast to older smokers (p < 0.001).
Conclusions: Smoking prevalence among Portuguese physicians is decreasing and
is lower than in general population. Physicians smoke less cigarettes and reported
more occasional smoking than the general population.

P1098
The achievements of the “Quit Smoking Kocaeli” campaign
Füsun Yildiz1, Ilknur Basyigit1, Serap Argun Baris2, Hasim Boyaci1.
1Pulmonary Disease, Kocaeli University Medical Faculty, Kocaeli, Turkey; 2Pul-
monary Disease, M. Kazim Dinç Kandira Government Hospital, Kocaeli, Turkey

Aim: The aim of this study was to determine the effect of legislation of smoke-free
areas and social responsibility project which was initiated to increase the smoking
cessation rates in Kocaeli on smoking rates.
Material and method: The sample selection was made based on population num-
bers in towns of Kocaeli city and smoking habits of population over the age of
18 were evaluated by a questionnaire survey by phone before and after smoking
cessation activities that carried out in 9 towns of the city in a year. These results
were compared with the data of previous year.
Results: Totally 2441 subjects included the study. The percentage of the current
smokers was 31.7% in male population which was significantly higher than females
(14.2%). The overall smoking prevalence was decreased to 24% which was found
as 32% in 2009.

There was a statistically significant decrease of smoking rates in all educational
levels. It was found that one-third of current smokers had at least one attempt for
quitting smoking. One of every ten person remembers the regional activities for
quit smoking without significant difference between gender and education level.
Conclusion: Smoking cessation rates are increased with effect of the legislation
of smoke-free areas. In addition to the effect of this law, it was suggested that
regional activities about quitting smoking have an important role for the rapid
increase of smoking cessation rates in Kocaeli on 2010.

P1099
Oxidative stress, obesity and chronic inflammation in smokers according to
smoking duration and heaviness
Velin Startev, Mariana Jordanova, Jordan Petev. Department of Internal Diseases,
Naval Hospital Varna, Varna, Bulgaria

Background: Smoking and obesity are rising worldwide in an epidemic manner
being common risk factors associated with the increase in the overall mortality.
Smoking generates oxidative stress and chronic inflammation in the lungs, and the
same mechanisms are involved in the pathogenesis of obesity.
Aim: To assess the relationship between cigarette smoking, spirometry parameters
and some anthropometric and inflammatory variables, as well as their associ-
ation with the levels of antioxidant enzymes superoxide dismutase (SOD) and
glutathione peroxidase (GPx).
Methods: We performed a cross-sectional study of 94 smokers without any chronic
diseases (mean age 52.7±6.4 years), divided into four groups according to their
pack years. We performed a questionnaire, anthropometry, spirometry and bio-
chemical tests. The erythrocyte activities of cellular SOD and GPx were measured.
Results: We found that pack years correlated positively with body mass index
(BMI) (p=0.002, r=0.323), waist circumference (WC) (p<0.0001, r=0.418), C-
reactive protein (CRP) (p=0.023, r=0.242) and negatively with FEV1 (p=0.047, r=
-0.205). BMI and WC were significantly associated with CRP. GPx concentrations
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were influenced by BMI (p=0.017, β= -0.358) and the number of cigarettes smoked
per day (p=0.025, β= -0.398). SOD was also negatively influenced by BMI and
WC (p<0.05 for both). FEV1 was related negatively with WC (p=0.047, β= -0.31).
Conclusion: There is an increased oxidative stress and chronic inflammation in
heavy smokers with long smoking history. These processes are closely linked
with obesity, which along with smoking increase the risk of early decline in lung
function.

P1100
Predictors of lung function improvement following smoking cessation
Daiana Stolz1, Rebecca Finger1, Bruno Seiffert2 , Martin Kuster3, Anja Meyer1,
Michael Tamm1. 1Clinical of Pulmonary Medicine and Respiratory Cell
Research, University Hospital of Basel, Basel, Switzerland; 2Industrial Health
Service, F.Hoffmann-La Roche AG, Basel, Switzerland; 3Industrial Health
Service, Novartis Pharma AG, Basel, Switzerland

Smoking cessation is associated with substantial health benefits. Nevertheless out-
come of smoking cessation was often investigated on strongly selected populations.
We aimed to assess the influence of our smoking cessation programme on lung
function under real life conditions.
703 smoking employees from University Hospital Basel, Switzerland, and two
local health industry companies (Novartis Pharma AG, F.Hoffmann- La Roche
AG) participated on a structured smoking cessation programm. The programm
consisted of 10 visits with counselling and motivational support within 2 years of
follow-up. Various modalities of both nicotine replacement therapy and/or bupro-
pion could be offered. The impact of several factors on FEV1 was analyzed by a
linear mixed effect model (fixed effects with 95% confidence intervalls are shown
in parentheses)
Results: Successful smoking cessation at 24 months was associated with an
increase of FEV1 of 2.75% (95% CI [0.64;0.76] p= 0.045). Improvement in
lung func-tion was observed independently from age (-0.01 95% CI [-0.20;0.01]
p=0.067) and gender (1.84 95% CI [-0.22; 3.91] p= 0.08). Changes in FEV1 varied
between study centres (6.55 95% CI [3.22; 9.88] p< 0.001). Participants with
higher FEV1 values at baseline showed a greater improvement of lung function
after 2 years (0.70 95% CI [0.64; 0.76] p< 0.001). FEV1 values of successful
quitters were additionally influenced by choosen pharmacological support.
The outcome of a smoking cessation attempt as well as baseline lung function and
medication significantly influenced FEV1 within 2 years of a quit attempt. These
observations could be important in encouraging smokers to stop smoking.

P1101
Active smoking negatively affects recovery of patients hospitalized due to
acute exacerbation of chronic obstructive pulmonary disease (COPD)
Andrea Schäfer, Noémi Eszes, Zsuzsanna Kováts, Veronika Müller. Pulmonology,
Semmelweis University, Budapest, Hungary

COPD is a progressive inflammatory airway disease most often caused by smoking.
Significant proportion of COPD patients continues to smoke even in advanced
stages, mainly as the result of severe tobacco dependence. COPD predisposes to
depression making symptoms worse. Frequency and effects of active smoking and
depression in patients hospitalized due to acute exacerbation of COPD is unknown.
One hundred patients admitted to the Department of Pulmonology Semmelweis
University with the diagnosis of COPD acute exacerbation were analyzed (men:
women = 46:54). Detailed history, Fagerström nicotine dependence test (FNDT)
and Beck depression inventory scale were registered, expiratory CO was mea-
sured. Spirometry at admission and release, length of hospital stay and data on
medications were collected.
Current smoker (S group, N=45) were compared to former (N=44) and never
smoker (N=9) patients (non-S group). FNDT confirmed low dependence (3.9±0.4
points), Beck test results showed significantly higher scores for possible depression
in S patients (S:12.7±1.3 vs. non-S: 9.4±1.0 p<0.05). GOLD stage distribution
did not differ between groups. Spirometry confirmed no change in FEV1 pre-
dicted in smokers, while significant improvement was noted among non-S patients
(�FEV1: S:0.50±11.65 vs. non-S: 7.45±14.90; p<0.05). S was associated with
significantly longer hospital stay (S: 19.1±2.7 vs. non-S: 14.7±1.1 days p<0.05).
Our results indicate that in patients hospitalized due to acute exacerbation of
COPD treatment of smoking dependence is absolutely indicated as active smoking
decreased improvement in health status and significantly increased hospital stay.

P1102
Exhaled carbon monoxide according to daily cigarette consumption in
healthy smokers
Juliana Zabatiero1, Demétria Kovelis1, Mahara Proença1, Karina Furlanetto1,
Leandro Mantoani1, Ercy Ramos2, Fábio Pitta1. 1Laboratório de Pesquisa em
Fisioterapia Pulmonar (LFIP), Universidade Estadual de Londrina (UEL),
Londrina, Brazil; 2Programa de Mestrado em Fisioterapia, Universidade
Estadual Paulista Júlio de Mesquita Filho (UNESP), Presidente Prudente, Brazil

Objectives: To compare the exhaled carbon monoxide (CO) levels in apparently
healthy smokers according to the intensity of cigarette consumption and verify its
relationship with smoking habits and nicotine dependence.
Methods: Forty-four healthy smokers (20 male, 48±12 years, BMI: 27±4 kg/m2,

32±24 pack/years), without lung function impairment (FEV1/FVC: 80±6; FEV1:
82±20%pred) were divided into 3 groups according to their consumption of
cigarettes/day: light smokers (G1): 1-15; moderate smokers (G2): 16-25 and heavy
smokers (G3): over 25. The CO was assessed using a CO monitor (MicroCO®)
after 10±1.2 hours of cigarette abstinence. In addition, smokers answered a ques-
tionnaire of smoking habits and the Fagerström Tolerance Questionnaire (FTQ)
for nicotine dependence.
Results: Median [interquartile range] levels of CO were 10 [6-11], 10 [6-17] and
20 [12-24] ppm for G1, G2 and G3, respectively. There was significant difference
in CO levels between G1 and G3 (p=0.001), G2 and G3 (p=0.013) but not between
G1 and G2 (p=0.138). When analyzing the relationship between CO levels of
smokers as a whole with smoking habits and nicotine dependence, modest cor-
relations were found with number of cigarettes smoked in the last 24h (r=0.54,
p<0.001), cigarettes/day (r=0.53, p<0.001), FTQ (r=0.33, p=0.02), pack-years
(r=0.32, p=0.03) and time since last cigarette smoked (r =-0.31, p=0.04). These
relationships were not found when assessing each group separately.
Conclusions: Exhaled CO levels are higher in heavy smokers in comparison to
moderate and light smokers, whereas no difference was found between moderate
and light smokers. Moreover, CO levels are related with smoking habits and
nicotine dependence.

P1103
Effects of paternal tobacco use on different parameters of a newborn child
Syed Ali Arsalan1, Aneel Roy Bhagwani2, Imroz Arif Farhan2, Sadaf Kanwal2,
Haleema Hashmi3, Syed Ali Abbas1, Syed Arshad Husain4. 1Pulmonology,
Liaquat National Hospital and Medical College, Karachi, Sindh, Pakistan;
2Medical College, Liaquat National Hospital and Medical College, Karachi,
Sindh, Pakistan; 3Gynaecology and Obstetrics, Liaquat National Hospital and
Medical College, Karachi, Sindh, Pakistan; 4Pulmonology, NHS Trust Tunswell
Bridge, Kent, United Kingdom

Introduction: There has been significant research done on the effects of maternal
smoking on pregnancy but not much data is available regarding the role of paternal
smoking and its effect on the vitals of a newborn child. We therefore tried to
evaluate the effects of paternal tobacco use on newborn child.
Methods: A prospective study carried out in gynecology and obstetrics department
of our hospital. A questionnaire based interview was conducted with the delivering
females in the month of October 2010 in terms of tobacco use of their spouse
during pregnancy. The neonatal vitals were assessed and previous abortion history
was also inquired.
Results: Age of the delivering females was 28.34 years ±4.095 S.D. Females
delivered was n=100. Tobacco use was found among spouses of n=25 females. Out
of them n=14 were smokers and n=11 chewed tobacco. Among females whose
husbands smoked (n=14) previous abortion history was found in n=6 (42.85%)
females out of which n=2 females were exposed to tobacco smoke during those
earlier pregnancies, as compared to females with non smoking husbands (n=86)
previous abortion was noted in n=19 (20.09%). Among females whose husbands
chewed tobacco (n=11) previous abortion history was found in n=3 females.
Among n=2 preterm neonates n=1 had paternal smoking history. Out of n=7
neonates with respiratory distress n=2 had paternal smoking history, n=1 (out of
n=2) had delayed sucking and n=1 had delayed micturation.
Conclusion: Our results suggest that paternal tobacco consumption might have
risks to the newborn child & ongoing pregnancy. Paternal smoking may have a
biological correlation with such outcomes. Further research should be carried out
in this aspect.

P1104
Smoking cessation in tuberculosis and COPD patients
N.V. Yahorava, H.L. Hurevich, A.A. Rimga, A.M. Skrahina, T.M. Krytskaya.
Clinical, RSPC for Pulmonology and Tuberculosis, Minsk, Belarus

The aim of this study was to investigate clinical, nicotine dependence status in
smoking tuberculosis (TB) and COPD pts, efficacy of treatment of nicotine depen-
dence by nicotinic acetylcholine receptor agonist (cytizine), mexidol, behavioural
intervention in TB and COPD pts.
Methods: 91 smoking TB and COPD pts (74m, 17w, age 41±1) were examined
before and after 3 months of treatment. 50 Pts have been treated with 4-5 anti-
tuberculosis drugs, basic course of COPD (β2-agonist, anticholinergic, corticoids,
O2), cytizine (1,5-6mg/day-25days), mexidol (100mg/day-25days), behavioural
intervention. 41 Pts have received 4-5 antituberculosis drugs and basic course of
COPD only (Gr2). Examination of clinical status, blood gases, pulmonary function
tests, quiz pts about their smoking status had been performed in all pts.
Results: In TB and COPD pts was found low nicotine dependence, low moti-
vation to quit. After 3 months of treatment in TB and COPD pts clinical status
was improved. Smoking cessation was achieved in 16% pts of Gr1, decrease of
nicotine consumption-in 60% pts of Gr1. In 76% pts of Gr1, in 71% pts of Gr2
was found improvement of chest X-ray. Sputum conversion was found in 80% pts
of Gr1, in 73% pts of Gr2. In Gr1 was found increase of forced expiratory volume
in 1 second for predicted on 14%, p<0,05, peak expiratory flow for predicted-on
13%, p<0,05, decrease of PCO2, on 14%, p<0,01, HCO3- on 8%, p<0,05. In
Gr2 significant changes were not found.
Conclusion: In TB and COPD pts adding cytizine, mexidol, behavioural inter-
vention to antituberculosis and basic course of COPD leads to decrease of level
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of nicotine consumption, improvement of clinical, blood gases exchange status,
pulmonary function.

P1105
Association between dopamine transporter, monoamine oxidases genotypes
and tobacco smoking
Maria Smirnova1, Natalia Mitushkina2, Olga Suhovskaya1, Evgeniy Imyanitov2.
1Pulmonology, State Medical University, St. Petersburg, Russian Federation;
2Oncology, N.N. Petrov Institute of Oncology, St. Petersburg, Russian Federation

There are many polymorphisms of genes involved in metabolism of compounds
contained in tobacco smoke (MAOA, MAOB, DAT1 and DRD2). Dopamine (DA)
is critical for reward and its predictive signals, genetically driven variation in DA
transmission may account for the observed differences.
The aim of study was to examine interactions between DAT1 and MAOA poly-
morphisms and nicotine dependence, number of cigarettes and successful quit
smoking in healthy smokers, patients with COPD and asthma.
Methods: 99 smokers-males (36-78 years) were genotyped for polymorphisms
of DAT1, MAOA. CO breath testing has been made for cigarette consumption.
Information about current tobacco consumption was obtained using self-report
measures and structured interviews.
Results: Age at initiation of smoking was assessed at age 12 and 22 years. Results
suggest that age at onset of intensive consumption and nicotine dependence (ND)
moderated the association of the DAT1 gene. Individuals with DAT1 40 bp (6R,
7R, 8R, 9R) and DAT1 30bp (5R) had lower nicotine dependence and they quit
smoking more successful than smokers with DAT1 40 bp (10R, 11R; p=0.038)
and DAT1 30bp (6R, 7R; p=0.029). ND patients with COPD =5.24+0.36 (from
4 to 10), asthma = 3.15+0.44 (from 3 to 8). Patients with COPD more often had
DAT1 40 bp (10R, 11R) than patients with asthma (p=0.039).
Have been revealed association between the MAOA polymorphism and smoking
(r=0.48). Smokers with COPD and smokers with several nicotine withdrawal more
often had 3R 4R MAOA.
Conclusion: These results support the hypothesis that the DAT1 and MAOA poly-
morphisms are associated with smoking cessation and can influence on smoking
cessation in patients with COPD.

P1106
Smoking induced satellite associations in a rural population of south India
Ranganadin Pajanivel1, Uma Natarajan2. 1Department of Respiratory Medicine,
Indira Gandhi Medical College & Research Institute, Kadirkamam, Puducherry,
India; 2Department of Anatomy, Cytogenetics Division, Mahatma Gandhi
Medical College & Research Institute, Puducherry, India

A smoker is exposed to a variety of carcinogenic constituents present in cigarettes,
making it necessary to analyze the cells at metaphase as these can be a health haz-
ard to the future generations1. Cytogenetic assay in peripheral blood lymphocytes
was done to assess the incidence of Satellite Associations among 30 smokers and
30 non-smokers in a rural population of South India. Smokers were divided into
three groups based on their Smoking Index (SI): I - SI less than 150, II - SI 150
to 300, III - SI more than 300. An equal number of matched control individuals
were selected and Lymphocyte cultures were set up from heparinised blood. The
mean frequency of satellite association in smokers belonging to group I, II and III
were 45 (44.25±3.30), 53 (53±3.46) and 67 (67±6.22) respectively, whereas the
mean frequency of satellite association in non smokers was 29.83% (29.83±1.00).
The frequency of Satellite Associations in smokers I, II and III increased with
the increase in the frequency of their smoking index than their non smoking
counterpart. The students’ “t” test (“SSP” software) for satellite association was
found to be highly significant at p<0.01 in all the three Smoker Group viz. I,
II and III.These findings confirm the genotoxic effect of cigarette smoke on the
chromosomes and can be used as a Smoking Cessation Intervention tool.
References:
[1] Falk HL. Chemical agents in cigarette smoke, In: Handbook of Physiology:

Reaction to Environmental Agents, DHK Lee (Ed.). Baltimore, MD: Waverly,
1977, pp 199-211.
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P1107
Single-breath lung diffusion capacity for carbon monoxide in children and
young adults born extremely preterm
Emma Satrell1 , Ola Røksund1,2, Einar Thorsen3, Thomas Halvorsen1,2.
1Department of Clinical Medicine, University of Bergen, Bergen, Norway;
2Department of Pediatrics, Haukeland University Hospital, Bergen, Norway;
3Institute of Medicine, University of Bergen, Bergen, Norway

Introduction: Extreme preterm (EP) birth is associated with acinar developmental

alterations, potentially influencing lung diffusing capacity (DLCO) and gas ex-
change. Techniques of measurement are complex and feasibility in children needs
to be addressed.
Aims: To study repeatability of DLCO in children and young adults, and to
compare results of subjects born EP and at term in two different decades.
Methods: Two area-based cohorts of subjects born at gestational age (GA) ≤ 28
weeks or with birth weight (BW) ≤ 1000 grams in the two periods 1991-1992
(n=35) and 1982-1985 (n=46) and matched controls born at term performed single-
breath DLCO tests twice within two weeks. Mean ages (SD) were 10.6 (0.4) and
17.7 (1.2) years.
Results: The coefficient of variation for intersession measurements of DLCO
for subjects born preterm and at term in the 1991-92 and 1982-85 birth-cohorts
were 8.2 and 7.7%, and 9.5 and 7.6%, respectively. EP birth was associated with
significantly reduced height adjusted DLCO and with lower KCO**. Deficits were
similar in the two birth-cohorts (test of interaction, p = 0.410).

1991-92 Birth-cohort 1982-85 Birth-cohort

SB-DLCO* Preterm 4.3 (4.0, 4.6) 8.1 (7.5, 8.7)
Control 5.3 (5.1, 5.5) 9.0 (8.4, 9.6)

KCO** Preterm 1.63 (1.55, 1.71) 1.51 (1.45, 1.58)
Control 1.79 (1.71, 1.87) 1.61 (1.54, 1.69)

Figures are group mean values (95% confidence intervals). *Single-breath DLCO, **SB-DLCO/
effective alveolar volume.

Conclusions: Repeatability of DLCO was acceptable for all subgroups. Compared
to controls born at term, lung diffusion capacity was significantly and similarly
reduced for subjects born preterm in the two decades studied.

P1108
Effect of prenatal exposure to tobacco on lung function of infants born
preterm
Manuel Sanchez-Solis1,2 , Luis Garcia-Marcos1,2, Virginia Perez2,
Pedro Mondejar1, Maria Dolores Pastor1. 1Pediatric Service, Universitary
Hospital Virgen de la Arrixaca, Murcia, Spain; 2Pediatric Department, University
of Murcia, Murcia, Spain

Introduction: The exposure of foetus to tobacco during pregnancy, in otherwise
healthy infants born at term, is associated to lower expiratory flows as measured
both by means of the rapid thoracoabdominal compression technique (RTC) and
by the raised-volume rapid thoracoabdominal compression technique (RVRTC).
The aim of the present study is to measure lung function by RVRTC in healthy
infants born preterm exposed or non-exposed to tobacco in pregnancy.
Methods: Forced vital capacity (FVC), forced expiratory flows at 50%, 75%, 85%
25-75% of FVC (FEF50, FEF75, FEF85, FEF25-75) and forced expiratory flow at
0.5 sec (FEV0.5), were obtained by RVRTC in 44 healthy infants born preterm
(26 males), without neonatal respiratory distress. A multivariate linear regression
analysis adjusted for gender, gestational age, corrected age, length and prenatal
tobacco exposure, was performed.
Results:

Table 1

Non exposed Mean (SD) Exposed Mean (SD) p

Male gender (%) 60 60 0.86
Gestational age (wk) 30.16 (0.5) 30.78 (0.7) 0.49
Neonatal weight (gr) 1432 (99.8) 1453 (132.5) 0.90
Corrected age (mo) 6.6 (1.1) 7.1 (1.4) 0.79
Length (cm) 67 (1.9) 68.2 (2.1) 0.70

Table 2. Multivariate regression coefficients of lung function parameters of infants born preterm
exposed to tobacco in pregnancy

Coefficient 95% CI

FVC (mL) –28.75 –55.41; –2.10
FEF50 (mL) –20.67 –83.32; 41.98
FEF75 (mL) –13.27 –58.22; 31.67
FEF 85 (mL) –13.23 –52.45; 25.99
FEF25-75 (mL) –12.27 –74.56; 50.02
FEV0.5 (mL) –3.90 –34.10; 26.30
FEV0.5/FVC –0.08 –0.167; 0.004

Conclusions: In infants born preterm, at a corrected age of ∼7 months, prenatal
tobacco exposure is significantly associated to a lower FVC, but does not change
forced expiratory flows.

P1109
Acetazolamide for severe hyperventilation and apnea in a child with
Pitt-Hopkins syndrome
Stijn Verhulst1, Wilfried De Backer2. 1Pediatrics, University of Antwerp, Wilrijk,
Belgium; 2Respiratory Medicine, University of Antwerp, Wilrijk, Belgium

Case report: We present the case of a 9 year old boy with Pitt-Hopkins syndrome
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who had severe attacks of hyperventilation followed by apnea and syncope while
awake. These episodes occurred on a daily basis. A magnetic resonance scan of
the brain at the age of 4 years showed a normal aspect of the brain stem and
cerebellum. Figure 1 shows serious oxygen desaturation and hypocapnia.

Figure 1

In view of the hyperventilation, we started the patient on 250 mg of acetazolamide
once daily. The patient was reevaluated one and a half month later. The clinical
picture was markedly improved: long lasting apneas and episodes of syncope were
no longer observed. A blood gas showed a pH of 7.35 with a pCO2 of 32.9 mmHg
and a base excess of -6.5 mmol/L. Polygraphic monitoring showed the presence
of several short central apneas but with preserved oxygen saturation and a more
stable CO2 curve.
Discussion: Pitt-Hopkins syndrome is due to de novo mutations at the TCF4 locus
and is characterised by distinct facial features, mental retardation and episodic
hyperventilation with apnea while awake. Both the pathogenesis of these hyperven-
tilation episodes as its treatment are unknown. This is the first report on the positive
effect of acetazolamide on daytime hyperventilation and apnea in this syndrome.
In this view; it would also be interesting to study the effects of acetazolamide in
patients with similar syndromes including Rett and Joubert syndrome.

P1110
Peripheral airway function versus spirometry in childhood asthma
Sanna Kjellberg1, Paul Robinson2, Emilia Viklund1, Maria Ström1,
Per Gustafsson1. 1Department of Paediatrics, Central Hospital, Skövde, Sweden;
2Department of Respiratory Medicine, Children’s Hospital at Westmead, Sydney,
New South Wales, Australia

Background: Tests of peripheral airway function are rarely used in clinical studies
of paediatric asthma. The relationships between FEV1 and indices of small airway
function from inert gas washout and impulse oscillometry have not been directly
compared and are largely unknown.
Methods: Scond and Sacin (inert gas indices of ventilation inhomogeneity in
the conducting and acinar airway zones, respectively) were measured from mass
spectrometer multiple breath SF6 washout. Frequency dependence of resistance
(R5-R20Hz, a measure of small airway obstruction) was measured using impulse
oscillometry (IOS). Both of these tests were performed prior to spirometry, both
at baseline and post-bronchodilation (BD) (400 mcg salbutamol inhalation) in 58
subjects aged 8-18 yrs with stable asthma of mild to moderate severity. Reference
values for Scond and Sacin were obtained from 45 healthy subjects and for R5-
R20Hz from 169 age matched controls. Spirometric reference values were taken
from Stanojevic et al 2009 [1]. Results were expressed as z-scores.
Results: FEV1 was normal (z score >-1.96) in 48/58 (83%) at baseline and 58/58
(100%) subjects post-BD.In those subjects with normal FEV1 abnormal (z-score
>1.96) R5-R20Hz, Scond and Sacin were found in 38/48 (79%), 26/47 (55%), and
5/47 (11%) at baseline and 18/58 (31%), 15/56 (27%) and 4/56 (7%) of subjects
post BD, respectively.
Conclusions: Peripheral airway dysfunction is common in school age asthmatics
with normal FEV1. This abnormality persists in almost a third despite bronchodila-
tion. The most sensitive indices to detect this peripheral abnormality are R5-R20Hz
and Scond.
Reference:
[1] Stanojevic et al. Am J Respir Crit Care Med. 2009 Sep 15;180(6):547-52.

P1111
Vocal cord dysfunction in adolescents
Johannes Schulze, Sarah Weber, Martin Rosewich, Olaf Eickmeier, Markus Rose,
Stefan Zielen. Department of Allergy, Pulmonology and Cystic Fibrosis,
Children’s Hospital, Goethe-University, Frankfurt, Germany

Background: Vocal cord dysfunction (VCD) often presents with dramatic and
abrupt symptoms. To diagnose VCD, visualisation by direct laryngoscopy is
required and usually a specific method to provoke VCD is needed.
Objectives: Adolescents with clinical suspicion of VCD were invited to participate.
The first objective was to diagnose VCD, second objectives were changes of pul-
monary function test (PFT) and predictors of VCD before and after methacholine
challenge test (MCT).
Methods: After an initial PFT, a direct laryngoscopy was performed. This was
followed by the MCT; the endpoint was the methacholine dose causing a 20% drop
of the forced expiratory volume in one second (PD20FEV1). After that a second
laryngoscopy was conducted. PFT changes before and after MCT were compared
with the data of 14 healthy controls (HC).
Results: Thirty-five patients (8-19 years) were investigated. Three failed to have
a significant reaction to methacholine and three showed anatomical alterations. Of
the remaining 29 patients, 14 had VCD and 15 had bronchial hyperresponsiveness
(non-VCD). PD20FEV1 methacholine was significant lower in VCD compared
with non-VCD (VCD 0.24 mg ± 0.4, non-VCD 0.73 mg ± 0.73, p= 0.0006).
VCD patients showed significantly lower PFT parameters after MCT; FEV1: VCD
58.5% ± 20.1, non-VCD 77.8% ± 18.4, and HC 98.7% ± 16.6 (p< 0.0001);
inspiratory vital capacity (IVC): VCD 61.3% ± 20.9, non-VCD 75.7% ± 14.8,
and HC 101.1% ± 15.4 (p= 0.0004).
Conclusions: The combination of MCT and laryngoscopy may be able to dif-
ferentiate between VCD and non-VCD patients. VCD patients showed a positive
reaction at lower methacholine doses and had a higher airway obstruction. PFT and
MCT do not replace direct laryngoscopy in the diagnosis of VCD in adolescents.

P1112
Evolution of lung function in preterm infants with or without
bronchopulmonary dysplasia
Manuel Sanchez-Solis1,2 , Luis Garcia-Marcos1,2, Virginia Perez2, Maria
Dolores Pastor1, Pedro Mondejar1. 1Pediatric Service, Universitary Hospital
Virgen de la Arrixaca, Murcia, Spain; 2Pediatric Department, University of
Murcia, Murcia, Spain

Introduction: Healthy preterm infants do no catch-up lung function (LF) during
the first two years of life. The aim of study is to compare the evolution of LF in
infants born preterm, with and without BPD.
Methods: Forced vital capacity (FVC), forced expiratory flows at 50%, 75%,
25-75% of FVC (FEF50, FEF75, FEF25-75) and forced expiratory flow at 0.5 sec
(FEV0.5), was obtained by raised volume rapid torachoabdominal compression
technique (RVRTC) in 14 (7 males) BDP+ and in 12 (6 males) infants born
preterm BPD-. Measurements were repeated at 6 and 12 moths after baseline.
A generalized estimating ecuations (GEE) adjusted for gestational age, length,
corrected age and body mass index z-score (according OMS tables) was built for
boys and girls separately.
Results:

Table 1. Characteristics of BPD+

Male Mean (SD) Female Mean (SD) p

Gestational age (weeks) 26.6 (1.4) 25 (0.8) 0.025
Neonatal weight (grams) 900 (84.7) 764.3 (50.7) 0.19
Corrected age 1st measure (months) 4.7 (2.7) 5.4 (3.4) 0.67
Length (z-score) –1.0 (0.6) –0.42 (2.3) 0.52
BMI (z-score) –0.69 (1.59) –1.87 (0.85) 0.12
Oxigen dependency (days) 70.6 (14.3) 119.9 (81.4) 0.14

Table 2. GEE coefficients of LF parameters of infants born preterm BPD+ (base: BPD–)

Male Female

β 95% IC β 95% IC

FVC (mL) –76.1 –112.9; –39.3 20.3 –61.2; 101.7
FEF50 (mL/s) –60.4 –178.4; 57.6 136.8 45.3; 228.3
FEF75 (mL/s) –53.1 –107.5; 1.31 62.9 –2.4; 12.4
FEF25-75 (mL/s) –94.8 –176.6; –13.1 137.6 35.6; 239.6
FEV0.5 (mL/s) –50.0 –74.8; –25.2 37.0 –7.7; 81.8
FEV0.5/FVC –0.02 –0.09; 0.05 0.07 0.0002; 0.14

Conclusions: FVC, FEF25-75 and FEV0.5 decrease among male infants with BPD
as compared to those without BPD; however in female infants they tend to be
similar, and FEF50, FEF25-75 and FEV0.5/FVC even improve.
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P1113
Spirometric reference values for Italian children
Valentina Fainardi1, Daniela Vitale1, Elio Volta2, Maurizio Vanelli1,
Giovanna Pisi1. 1Dept of Pediatrics, University of Parma, Parma, Italy;
2Graduate School in Physical Exercise and Sport Sciences, University of Parma,
Parma, Italy

Introduction: Spirometry is the basic tool to evaluate pulmonary function both in
adults and in children. The purpose of this study was to provide updated reference
values and equations for healthy Italian children.
Subjects and methods: Two-hundred-seven healthy children (aged 6-14 yrs, mean
± SD: 9.4±1.9) attending a summer sport school in the North of Italy performed
spirometry with a pneumotachograph (Koko Spirometer; Sensormedics, Milan,
Italy) according to American Thoracic Society. Pulmonary function parameters
included forced vital capacity (FVC), forced expiratory volume at 1st second
(FEV1), forced expiratory flow between 25% and 75% of FVC (FEF25-75), and
peak expiratory flow (PEF). After stratification by gender, descriptive statistics
were determined for the primary outcome variables FVC, FEV1, FEF25–75, and
PEF. Independent variables considered included age (A, in years), weight (W
in kilograms), and height (Ht in meters). The independent predictors of these
variables were determined using linear regression models. To define the lower
limit of the normal ranges (LLNs), the fifth percentiles were determined. SPSS
version 18 was used for the analyses.
Results: Reference equations for spirometry for girls (n=98) and boys (n=109) are
reported in the table.

Predicted value LLN R2

Girls FVC –3.91 + 4.58 Ht 3.97–5.19 0.69
FEV1 –3.68 + 4.29 Ht 3.70–4.87 0.69
FEF25–75 –3.72 + 4.80 Ht 3.77–5.82 0.47
PEF –5.50 + 7.46 Ht 6.07–8.85 0.54

Boys FVC –3.70 + 4.44 Ht 3.91–4.96 0.72
FEV1 –3.04 + 3.77 Ht 3.25–4.29 0.67
FEF25–75 0.29 + 0.25 A 0.18–0.32 0.32
PEF –0.06 + 0.52 A 0.44–0.60 0.60

Conclusions: Height and age were significant predictors of FEV1, FVC, FEF25–75,
and PEF in the gender-specific models. Further studies are requested to confirm
these preliminary results.

P1114
Infant lung function and subsequent respiratory morbidity during the first
year of life in preterm infants
Elena Proietti1 , Thomas Riedel2, Oliver Fuchs1, Isabelle Pramana1,
Philipp Latzin1, Urs Frey3. 1Department of Paediatrics, Division of Respiratory
Medicine, University Children’s Hospital of Bern, Bern, Switzerland;
2Department of Paediatrics, Division of Intensive Care, University Children’s
Hospital of Bern, Bern, Switzerland; 3Department of Paediatrics, University
Children’s Hospital of Basel, Basel, Switzerland

Compared to term-born infants, preterms reveal more respiratory symptoms and
alterations in lung function. We aimed to investigate whether in preterms lung
function parameters obtained near term correlate with respiratory morbidity during
the first year of life.
Lung function (tidal breathing flow-volume loops, multiple-breath washout) was
measured using an ultrasonic flowmeter in a cohort of N=263 unsedated preterm
infants at mean±SD 44.9±0.2 weeks of gestational age during natural sleep ac-
cording to latest ERS/ATS standards. The cohort included preterm infants (28%
without, 22% with mild, 32% moderate, 16% severe bronchopulmonary dys-
plasia) selected randomly mainly due to logistic constraints. We retrospectively
assessed respiratory morbidity in the first year of life (wheeze, rehospitalisation,
inhalation and oxygen therapy) using a standardized questionnaire (recall rate
70%). We computed uni- and multivariable logistic regression adjusted for known
confounders.
We found sporadic associations between lung function parameters and outcomes
that reached statistical significance, but no clear overall relationship. The strongest
association was found for TPTEF/TE e.g. with inhalation therapy: OR 0.92 CI
0.87-0.98.
In this cohort of preterm infants lung function tests performed without sedation
do not result in additional benefit for the prediction of respiratory morbidity
during the first year of life. Reasons for that might be the pre-selected cohort, the
limitations of retrospective assessment of symptoms or the large variability of the
lung function measurements reflecting the clinical status.

P1115
Stress tolerance evaluation in obese children
Laura Fidalgo-Marron1, Maria Jesus Garcia-Mazario1, Nerea Lopez-Andres1,
Ignacio Adrados-Razola1, Ana Lopez-Dueñas1, Estela Insfran-Marron2.
1Paediatrics, Hospital Universitario de Guadalajara, Guadalajara, Spain;
2Medicine Faculty, Universidad Complutense de Madrid, Madrid, Spain

Aims: To evaluate stress tolerance in obese children using a sub-maximal intensity

field test and an ergospirometry with maximal stress on a treadmill and study the
correlation between the principle variables of both tests.
Methods: It is a descriptive transversal study carried out amongst obese children
from 6 to 14 years old with a control group of normal-weight children. A 6MWT
and an ergospirometry on a treadmill with an incremental maximal stress proto-
col according to the ERS/ATS recommendations were carried out on the obese
children. On the control group, the 6MWT was carried out.
Results: A total of 28 obese children (17 male,61%) were studied, with an average
age of 10.90years old (±2.43) and a BMI of 27.61kg/m2 (±3.46). The average
6MWD was 539.4metres (±44.60), which makes up 92.94% (±11.27) of the
theoretical. The Hrmax in the 6MWT was 70.10% (±7.24) of the maximum and
the perceived effort scale (PE) was 6.8 (±1.6). The VO2peak was 35.64ml/kg/min
(±5.86), placing itself at 83.21% (±5.86) of the theoretical. The Hrmax was
192.43bpm (±10.10) which makes up 92.05% (±5.17) of the maximum. The RER
was 1.15 (±0.13) and the PE was 9.40 (± 0.84). The correlation between the
6MWD and the VO2peak was not significant (p>0.05). In the group of normal-
weight children, the 6MWD was 95.5% (±7.56) of the theoretical, the Hrmax%
was 60.75% (±7.96) and the average on the PE was 5.1 (±3.2). Significant differ-
ences (p≤0.05) were found between the PE and the Hrmax% reached between the
group of normal-weight and the obese children.
Conclusions: The obese children are able to maintain the distance walked in the
sub-maximal stress test at the expense of a greater maximal heart rate and a greater
stress perception than the normal-weight children.

P1116
Respiratory impedance using forced oscillation technique in preschool
children with a history of wheezing
Claudia Calogero1, Niccolò Parri1 , Grazia Fenu1, Peter Sly2, Barbara Cuomo3,
Massimo Palumbo3, Enrico Lombardi1. 1Section of Respiratory Medicine, “Anna
Meyer” University Hospital for Children, Florence, Italy; 2Queensland
Children’s Medical Research Institute, University of Queensland, Brisbane,
Australia; 3Department of Paediatrics, “Anna Meyer” Hospital, Viterbo, Italy

Background: This study aimed to assess respiratory impedance using the forced
oscillation technique (FOT) in preschool children with a history of wheezing.
Methods: FOT respiratory resistance (Rrs) and reactance (Xrs) at 6, 8, 10 Hz, as
well as resonant frequency (Fres), were measured in kindergartens. Children were
labelled to have a history of wheezing (WZ) if, based on questionnaires, they had
had a diagnosis of asthma, or >3 episodes of WZ ever, or WZ during the previous
year. All children had no respiratory symptoms or signs at the time of testing.
Post-bronchodilator (BD) impedance was assessed 15 min after administration of
salbutamol 200 mcg via MDI and a spacer.
Results: A total of 165 healthy (H) children (82 female; median age 4.8 yr, range
2.9-6.1) and 64 WZ children (25 female, median age 4.6 yr, range 2.7-6.0) were
evaluated. Mean (SD) Rrs, Xrs and Fres are reported in the table. Post-BD changes
were not significantly different in the two groups.

Baseline Post-BD

H WZ p H WZ p

Rrs6, hPa/L·s 8.47 (2.02) 8.77 (2.17) 0.33 7.42 (1.83) 7.59 (2.16) 0.56
Rrs8, hPa/L·s 8.46 (1.92) 8.61 (1.93) 0.61 7.43 (1.76) 7.49 (1.76) 0.82
Rrs10, hPa/L·s 8.14 (1.74) 8.27 (1.68) 0.60 7.24 (1.62) 7.29 (1.57) 0.82
Xrs6, hPa/L·s –3.26 (1.06) –4.22 (6.19) 0.24 –2.67 (0.88) –3.64 (6.01) 0.22
Xrs8, hPa/L·s –2.44 (1.02) –3.18 (4.79) 0.23 –1.77 (0.85) –2.49 (4.93) 0.27
Xrs10, hPa/L·s –2.22 (1.04) –2.83 (3.71) 0.21 –1.54 (0.89) –2.10 (3.90) 0.27
Fres, Hz 25.37 (6.11) 24.86 (5.52) 0.56 21.30 (6.13) 20.91 (5.65) 0.67

Conclusions: Rrs, Xrs and Fres were not significantly different in asymptomatic
preschool children with a history of WZ and in controls. Other indices, such as
the area under the curve of Xrs, need to be investigated.

P1117
Detection of bronchodilator effect by spirometry in preschool asthmatic
children
Daphna Vilozni1,2, Galit Livnat1, Fahed Hakim1, Lea Bentur1. 1Pediatric
Pulmonary Unit, Meyer Children’s Hospital, Rambam Health Care Campus, The
Bruce Rappaport Faculty of Medicine, Technion, Israel Institute of Technology,
Haifa, Israel; 2Pediatric Pulmonary Unit, The Edmond and Lili Safra Children’s
Hospital, Sheba Medical Center, Affiliated with Sackler Medical School, Tel-Aviv
University, Ramat-Gan, Israel

Study objective: Measuring bronchodilator (BD) response in school children by
spirometry is an integral part of asthma diagnosis and assessment. However, the
applicability of the spirometry criteria to preschool age is questionable. We mea-
sured changes in forced spirometry indices to determine their ability to detect
BD-response in asthmatic preschool children.
Patients and methods: Data of 288 children (aged 2.6–6.9y) were analyzed.
Spirometry tests were carried out before and 15 minutes after BD-inhalation in
145 asthmatic children. Data was compared to that of 39 controls and to that after
inhalations of saline (n=104 asthmatics)administrated similarly. An increase above
12% from baseline FEV1 after intervention was considered significant. Response
of other spirometry indices were related to change in FEV1.
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Results: The mean (±SD) Post-BD elevation in FEV1 was 16.1+13.6%baseline.
81/145 (56%) asthmatic children increased their FEV1 greater than 12% after BD-
inhalation. Other indices increased by 23.4±24.8%; 27.4±26.7 and 48.3±35.6%
in FEV0.5, PEF and FEF25-75 respectively (n=69%,70%, and 74% of the group;
p<0.001 for all). The response of the control group to bronchodilators or to Saline
was negligence.
Conclusions: Spirometry in preschool children can detect bronchodilator effect in
asthmatic children similar to that in older populations. The best index to describe
the response should be further explored. A larger prospective study comparing the
bronchodilator effect in young healthy and asthmatic children is required to further
support our results.
The study was funded by the J. Baum foundation of the Israeli Lung Association,
Tel Aviv, Israel.

P1118
Where there’s smoke there’s fire! What is the function?
Peggy Radford. Pediatric Pulmonary, Phoenix Children’s Hospital, Phoenix, AZ,
United States

Morbidity and mortality from smoke inhalation occurs in victims of fire. This
study’s purpose is to report infant pulmonary function (IPL) in children exposed
to smoke from a building fire. The children received care in another facility and
were referred to our center for IPL. IPL was performed on 45 children; 23 females,
22 males mean age of 114 weeks; range 50 to 173 wks at the time of testing.
Time to testing after the fire was 8.4 months (range 3-17mos). Conscious sedation
was used for raised volume thoracoabdominal compression as the IPL technique.
Pre-bronchodilator results were obtained on 45 children.

Table 1

Mean %FVC Mean %FEV0.5 Mean %FEF25-75 Mean %TLC Mean %RV/TLC

84%±16% 92%±15% 112%±28% 80%±13% 107%±31%

Levalbuterol was given if the child remained sedated. 35 children had post bron-
chodilator IPL. There was no significant changed noted in FVC or FEV.5 however
the change in FEF25-75(108.7% to 114.5%) was significant. IPL results were further
divided into 2 groups based on Total Lung Capacity (TLC < 80%; TLC ≥ 80%).

Table 2

Group Number & Gender Age weeks Mean Mean Mean Mean
weeks %TLC %FVC %FEV0.5 %FEF25-75

TLC ≥80% N=20; 10M/10F 109.4 92% 97% 103% 120%
TLC <80% N=25; 12M/13F 120.3 70% 73% 84% 106%

The low TLC group also had significantly lower FVC and FEV.5 than the normal
TLC group. The results of 45 children showed low normal TLC and FVC. When
the results compared abnormal TLC% versus normal TLC%, the low TLC% group
also had significantly lower FVC and FEV.5 than normal TLC% group. These
findings are similar to the decline in FVC found in World Trade Center workers.
Longitudinal lung function data will be important to obtain to determine future
recovery or decline in lung function and to collect future respiratory infection risks
and complications.

P1119
Longitudinal assessment of lung function in children and adolescents with
sickle cell anaemia
Alan Lunt1, Gerrard F. Rafferty1, David Rees2, Sue Height2, Anne Greenough1.
1Division of Asthma, Allergy and Lung Biology, King’s College London, London,
United Kingdom; 2Department of Paediatric Haematology, King’s College
Hospital, London, United Kingdom

Aim: Lung function studies in children with sickle cell disease (SCD) have not
identified consistent abnormalities. The results, however, of two cross-sectional
studies suggest restrictive abnormalities become more prominent with increasing
age. Our aim was, by undertaking serial comprehensive assessments in SCD
children, to further characterize any changes in lung function with increasing age.
Methods: Two cohorts of SCD children were recruited. Cohort 1: 21 children,
mean age at baseline 8.1 (range 2.9-12.0) years and mean length of follow-up 1.9
(1.7-2.1) years. Cohort 2: 28 children and adolescents, mean age at baseline 10.0
(6.0-15.5) years and mean length follow-up 9.0 (8.1-9.8) years. Lung function was
assessed by spirometry and body plethysmography.
Results: Lung function declined significantly in both cohorts. The results are
expressed as median (IQR) and percentage predicted for height.

Table 1. Lung function at baseline and follow-up for cohort 1

Baseline Follow-up p

TLC 97.6 (91.6–109.9) 89.1 (79.7–100.3) 0.0043
RV 118.0 (94.4–134.0) 96.8 (69.5–112.1) 0.0044
FRC 94.7(71.4–107.7) 78.4 (72.9–84.1) 0.0035
VC 86.4 (75.5–100.0) 80.0 (72.9–97.0) 0.0261
FEV1 85.9 (75.8–99.5) 84.2 (74.5–99.9) 0.0291

Table 2. Lung function at baseline and follow-up for cohort 2

Baseline Follow-up p

TLC 87.7 (82.0–102.0) 76.1 (70.8–81.9) <0.0001
RV 98.0 (82.0–107.5) 81.9 (71.6–94.2) 0.0049
FRC 94.7 (84.1–107.0) 78.4 (69.9–84.3) <0.0001
VC 86.4 (75.5–100.0) 76.9 (72.9–97.0) <0.0001
FEV1 85.9 (75.8–99.5) 80.0 (74.5–99.9) <0.0001

Comparison of the data from the two cohorts demonstrates a faster decline in
cohort one.
Conclusion: Children and adolescents with SCD suffer deterioration in lung
function with increasing age; the speed of decline is greatest in young children.

P1120
Pediatric pulmonary function testing in infants and toddlers with perinatal
burden
Jan Sulc1,2,3 , Vaclav Kredba1, Jan Zikan2, Petr Kotatko1, Jana Tukova1,
Petr Pohunek2, Pavel Kolar3, Daniela Markova1. 1Dept. Paediatrics and
Adolescent Medicine, General Teaching Hospital and Charles University in
Prague, 1st Faculty of Medicine, Prague 2, Czech Republic; 2Dept. Pediatrics,
Charles University in Prague, 2nd Faculty of Medicine and University Hospital
Motol, Prague 5, Czech Republic; 3Dept. Rehabilitation and Physical Medicine,
Charles University in Prague, 2nd Faculty of Medicine and University Hospital
Motol, Prague 5, Czech Republic

Methods of infant pulmonary function testing (IPFT) represent an important di-
agnostic tool for an assessment of chronic lung disease in infancy (CLDI). We
assessed lung function in a cohort of children with a perinatal burden.
We tested 74 infants and toddlers (birth weight 1.47±1.11kg [mean±SD]; body
length at birth 30.8±16.3cm with CLDI. Age at testing was 1.38±0.69 (me-
dian 1.35) yrs; body weight 9.0±2.2kg, body length 76.0±9.7cm. The whole-
body plethysmography (to measure FRCp and sReff), tidal breathing analy-
sis (tPTEF%tE), baby resistance/compliance (specific Crs) and rapid thoraco-
abdominal compression method (VmaxFRC) were performed. MS Baby Body,
VIASYS, USA was used. Standard protocols [1] and proper reference values [2]
were used.
FRCp equals 115.3±41.2% pred (P<0.02), sReff reached 134.6±93.8% pred
(P<0.005). A parameter of tPTEF%tE mildly decreased (23.5±10.6%). Specific
compliance rs (Crs/kg) was 14.4±3.9 ml/kPa/kg; V’maxFRC reached 136±69
ml/sec.
In infants and toddlers with a perinatal burden peripheral and central airway ob-
struction with mild (secondary) hyperinflation was found. Mildly increased specific
compliance of the respiratory system was also found. No restrictive pattern was
detected. Serial IPFT assessments in our cohort is required to validate present data.
References:
[1] Hammer J, Eber E (eds). Pediatric Pulmonary Function Testing, 2005, Basel,

Karger.
[2] Hulskamp G et al: Am J Respir Crit Care Med 2003;168:1003-9.
Supported by the project “Follow-up of children with perinatal burden” of EEA
and Norway grants and by the grant NT/11444-5.

P1121
Validity of volumetric vest respiratory measurements in preterm infants with
changes in posture
Sarah Kent2, Catherine Olden1, Heike Rabe2, Paul Seddon1. 1Respiratory Unit,
Royal Alexandra Childrens Hospital, Brighton, United Kingdom; 2Trevor Mann
Baby Unit, Royal Sussex County Hospital, Brighton, United Kingdom

Respiratory measurements in unsedated infants are problematic: applying a face
mask causes arousal and changes respiratory pattern. We have previously validated
a volumetric vest system (FloRight) in normal newborn infants. However, other
calibrated chest wall measurements (eg Respitrace) lose validity if posture or chest
shape changes.
In order to assess whether this system remained valid with chest distortion and
changes in posture, we measured tidal breathing in 11 preterm infants (median 30
weeks at birth) simultaneously by mask/ultrasonic flowmeter and Floright, both
in supine (S) and randomised right or left lateral position (L). The following
tidal breathing parameters were compared over 20 breaths of stable breathing in
quiet sleep: tidal volume (Vt), timing of peak tidal expiratory flow (tPTEF/tE) and
expiratory:inspiratory time ratio (tE/tI).
FloRight measurements were closely correlated with mask measurements in both
S and L: Vt S r=0.99, L r=0.99; tPTEF/tE 0.94 and 0.96, tE/tI 0.97 and 0.96.
FloRight Vt measurements were slightly but significantly higher than mask, both
in S (+2ml, p=0.02) and L (+4ml, p=0.001) but tPTEF/tE and tE/tI measurements
were not significantly different.
FloRight accurately measures tidal flow timing parameters in small preterm in-
fants both in supine and lateral posture. Tidal volume measurements are highly
correlated but slightly overestimated compared to mask, especially in lateral lying:
this could be due to the vest not fully conforming to chest distortion.
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P1122
Verification of the maximal oxygen consumption using a supra-maximal
stress test on obese children
Laura Fidalgo-Marron1, Gonzalo Galicia-Poblet1, Juan Esteban Garcia-Lozaiza1,
Maria del Carmen Sanchez-Gonzalez1, Pilar Alvarez-Estrada1,
Estela Insfran-Marron2 . 1Paediatrics, Hospital Universitario de Guadalajara,
Guadalajara, Spain; 2Medicine Faculty, Universidad Complutense de Madrid,
Madrid, Spain

Aims: To study the usefulness of a supra-maximal stress protocol to confirm the
achievement of a maximal oxygen consumption in cardiopulmonary stress tests
amongst obese children.
Methods: It is a descriptive transversal study carried out upon obese children from
6 to 14 years old. An ergospirometry is carried out on them using a treadmill
with an incremental maximal stress protocol and after 15 minutes of rest the
supra-maximal stress protocol is applied with 105% of the intensity previously
obtained.
Results: A total of 24 obese children (15 male,62.5%) were studied, with an
average age of 10.98 years old (±2.18) and an average BMI of 27.44 (±3.31).
A plateau was not found for the oxygen consumption in any instance. A total of
19 (79.16%) children fulfilled the classic criteria of maximal stress. The average
VO2peak was 2.20 l/min (±0.57), RER 1.16 (±0.13), Hrmax% 91.95 (±5.18). In
the supra-maximal test, the VO2peak was 2.15 l/min (±0.54), RER 1.05 (±0.11)
and Hrmax% 92.42 (±7.83). Seven cases were found with a VO2peak greater in the
supra-maximal test (an average difference of 0.08 l/min), (p≤0.005), despite two
of them having fulfilled the classic criteria of maximal stress. Of those that did not
fulfil the criteria of maximal stress, there were six cases where the supra-maximal
peak of VO2 did not surpass that of the maximal stress test.
Conclusions: The execution of a supra-maximal stress test after a period of rest
after a maximal stress test is feasible amongst obese children. The classic criteria
that define the success of the VO2max can be inadequate for this group, thus,
carrying out a supra-maximal stress test would be useful in order to verify it.

P1123
Prescription of physical exercise for obese children based on
cardiopulmonary exercise tests
Laura Fidalgo-Marron1, Estela Insfran-Marron2, Ester Cid-Paris1,
Alfonso Ortigado-Matamala1, Pilar Sevilla-Ramos1, Jose
Maria Jimenez-Bustos1. 1Paediatrics, Hospital Universitario de Guadalajara,
Guadalajara, Spain; 2Medicine Faculty, Universidad Complutense de Madrid,
Madrid, Spain

Aims: To study the differences between the theoretical training zones and those
obtained using a cardiopulmonary stress test for the prescription of slight-moderate
intensity physical exercise amongst obese children.To correlate the exercise inten-
sity in the anaerobic threshold with the degree of perceived effort.
Methods: It is a descriptive transversal study carried out amongst obese children
from 6 to 14 years old. An ergospirometry was carried out on a treadmill with an
incremental maximal stress protocol according to the ATS/ERS recommendations.
The anaerobic threshold (AT) was calculated using the V-slope method, collecting
the Hr reading at this point and assigning the perceived effort scale value (PCERT)
obtained at that moment. The differences between the theoretical Hr at AT and the
collected one were subsequently studied.
Results: A total of 28 obese children (17male,61%) were studied, with an average
age of 10.90years old (±2.43) and a BMI of 27.61kg/m2 (±3.46). The average
HR at the AT was 117.45bpm (±15.67) which corresponds to 56.29% (±7.56) of
the maximal. Theoretically, the threshold would be in a range around 75% of the
maximum, which would make up an average difference of 48.96bpm (±15.29)
(p≤0.001) with the actual anaerobic threshold. The perceived effort value was
between 1 and 2.
Conclusions: The prescription of physical exercise for obese children with varied
controlled intensities must be personally carried out and based on a cardiopul-
monary exercise test given that there are significant differences with the theoretical
training zones. These differences could mean using an energetic substrate which
is different to that of the one desired and of a lower exercise tolerance.

P1124
Effects of oral breathing and cervical postural alteration in respiratory
mechanics and exercise capacity
Renata Tiemi Okuro1, André Moreno Morcillo1, Maria Ângela G. Oliveira
Ribeiro1, Eulália Sakano1, Camila Isabel Santos Schivisnk2, José
Dirceu Ribeiro1. 1Pediatrics, State University of Campinas, Campinas, São
Paulo, Brazil; 2Phisiotherapy, State University os Santa Catarina, Florianópolis,
Santa Catarina, Brazil

Introduction: Although chronic and persistent mouth breathing has been as-
sociated with postural alterations, causing decreased muscle strength, reduction
of thoracic expansion and pulmonary ventilation with consequences in exercise
capacity, the relationship between these alterations have been little studied.
Objective: To evaluate exercise tolerance and respiratory muscle strength in re-
lation to cervical posture and respiratory mode (oral breathing (OB) and nasal
breathing (NB) children).
Method: An analytical cross-sectional study included 8-11 years old children

with clinical otorhilaryngology diagnosis for OB. We excluded obese children,
with asthma, chronic respiratory diseases, neurological and orthopedic disorders
and cardiac patients. All participants underwent postural assessment, maximal
respiratory pressures (maximal inspiratory pressure (MIP) and maximal expiratory
pressure (MEP)) and six minute walk test (6MWT).
Results: There were 92 children (30 OB and 62 NB). In the OB group, there was
no difference between the means of MIP, MEP and 6MWT between the group
with posture alteration (severe and moderate) and normal cervical posture. In the
RN group, the mean MIP (70.8±19.1 × 54.7±21.7 cmH2O, p=0.003) and MEP
(67.7±22.1 × 50.5±19.5 cmH2O, p=0.004) were higher in the group with cervical
postural alteration. The presence of OB determined the decrease of MIP, MEP
and 6MWT. The presence of moderate cervical posture had positive relationship
in MIP and MEP values.
Conclusion: Oral breathing affects negatively the respiratory biomechanics and
exercise capacity. The head posture, altered moderately, acts as a compensation
mechanism to improved respiratory muscle function.

P1125
Pulmonary function in Thai children and adolescents with obesity
Wilaiwan Khrisanapant, Upa Kukongviriyapan, Orapin Pasurivong,
Phouvang Sengmeuang. Department of Physiology, Faculty of Medicine, KKU,
Khon Kaen, Khon Kaen Province, Thailand

Morbid obesity is well recognized to be associated with reduced lung function.
Unlike adults, studies in children and adolescents are limited and demonstrate
conflicting results in regard to changes in lung volumes with obesity. This study
aimed to examine whether obesity impaired pulmonary function in Thai children
and adolescents. Thirty nine Thai aged 12- to 18-years were recruited. A Vitalo-
graph 2120 Hand Held Storage Spirometer (Vitalograph Ltd, England) was used
to measure pulmonary function. Out of 39 subjects, 49% (n=19) were normal
weight with normal lung function, e.g. FEV1 ≥80% (Group A, BMI 20.2±1.6
kg/m2), 36% (n=14) were obese with normal FEV1, e.g. FEV1 ≥80% (Group B,
BMI 32.2±4.4 kg/m2) and 15% (n=6) were obese with reduced FEV1, e.g. FEV1
< 80%, having a restrictive lung disease (Group C, BMI 36.8±5.9 kg/m2). The
age and height were not significantly different whereas the weight, BMI and the
WHR were significantly different among the 3 groups (p<0.001). Furthermore,
BMI was even significantly higher in Group C than Group B (p<0.01). Group B
had comparable FEV1, FVC, MVV and FEV1/FVC ratio to A, whereas C had
reduced FEV1 (73.8±3.6% predicted), FVC (77.5±4.5% predicted) and MVV
(73.7±3.8% predicted) but normal FEV1/FVC (95.5±5.1% pred). All values ex-
cept FEV1/FVC were lower than Group B (FEV1 94.7±9.5%; FVC 97.5±11.8%;
MVV 94.8±9.4%) and Group A (FEV1 89.6±9.7%, FVC 89.6±7.6%, MVV
89.7±9.5%) (p<0.001).
This study demonstrates that only those with morbid obesity had a restrictive lung
disease.

P1126
Nasal NO measurement in preschool children: Feasibility and validation of a
novel tidal breathing technique
Andreas Jung1, Christian Geidel1, Irmela Heinrichs1, Alexander Moeller2,
Guenter Menz2, Roger Lauener1. 1Department of Paediatric Pneumology,
Hochgebirgsklinik, Davos, Switzerland; 2Department of Paediatric Pneumology,
Children’s University Hospital, Zurich, Switzerland; 3Department of
Pneumology, Hochgebirgsklinik, Davos, Switzerland

Background: Screening for primary ciliary dyskinesia (PCD) in preschool chil-
dren by measurement of nasal nitrite oxide (nNO) is difficult due to a lack of
standardization and reference values. This study aimed to compare a conventional
nNO measurement technique with a tidal breathing technique through a straw.
Methods: nNO was assessed by the Niox Flex system in children and adults with
chronic rhino-sinusitis (CRS), confirmed PCD and in healthy controls. Measure-
ments consisted of 2 tests with subjects holding their breath (BH), followed by 2
tests with tidal breathing through a straw (TB).
Results: 88 subjects were recruited. 71 (81%) or 77 (88%) subjects performed
either a valid BH or a valid TB test, respectively. In the preschool age group
(n=22), 19 subjects (86%) had a valid TB test with only 10 individuals (45%)
performing a valid BH test. A high correlation between TB and BD values were
observed (r2=0.954, p<0.001). Bland-Altman analysis showed that both methods
were comparable for PCD and CRS groups, while a bias towards higher nasal
NO levels using the TB technique was observed in healthy control subjects. When
controls were stratified for age (<6 yrs n=9, 6-15 yrs n=18, 16 ≥yrs n=21), there
was a trend towards lower NO levels for younger children in the preschool age
group (r2=0.341, p<0.1).
Conclusion: Nasal NO measurement by TB with a straw is a feasible and valid
method in all age groups. Results correlate well with nNO levels measured by
conventional techniques. Almost all preschool children were able to perform a
valid TB test. A larger study is on the way to determine reference values in
preschool children using the established TB method with a straw.
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110. Risk and detection of childhood asthma and
allergy

P1127
Late-breaking abstract: Asthma through childhood; do children remit from
their disease?
Vegard Hovland1, Amund Riiser1, Petter Mowinckel1, Kai-Håkon Carlsen1,2,3,
Karin Cecilie Lødrup Carlsen1,3. 1Department of Pediatrics, Oslo University
Hospital, Ullevaal, Oslo, Norway; 2Voksentoppen, Oslo University Hospital,
Rikshospitalet, Oslo, Norway; 3Faculty of Medicine, University of Oslo, Oslo,
Norway

Background and aim: Around 50% of children with early wheeze outgrow their
disease according to the literature. In a prospective birth cohort running through
puberty, we assessed persistence, remission and relapse of asthma.
Methods: Time-course asthma phenotypes (figure below) were constructed from
the 2-10-16 yrs investigations in the Oslo “Environment and Childhood Asthma”
study, based on the presence/absence of recurrent (≥2) bronchial obstruction
(rBO) 0-2 yrs, and asthma from 2-10 and 10-16 yrs defined as ≥2 of: doctor
diagnosis/symptoms/asthma-medication use. Positive bronchial hyperresponsive-
ness (BHR) at 16 years required a PD20-metacholine <8μmol.

Figure 1

Results: Of the 550 subjects (52% boys) attending all investigations, 228 children
had rBO/asthma in at least one time-period, 143 with rBO (figure below). Among
rBO children at 16 yrs, 34% had asthma, whereas 51% of those in remission
had symptoms, medication use and/or BHR, compared to 27% with never asthma
(p<0,001), thus 33% only were without signs of asthma.

Figure 2. Distribution of time-course asthma phenotypes from birth to 16 years

Conclusion: Only one third of the early wheezers were in true clinical remission
by 16 years. Thus early recurrent “wheeze” appears less benign than commonly
reported.

P1128
Late-breaking abstract: Maternal genetic asthma predisposition affects
pulmonary microRNA profiles in neonatal offspring
Stefan Dehmel1, Agnieszka Pastula1, Rabea Imker1 , Nikola Schulz1,
Oliver Eickelberg1, Adalbert Roscher2, Susanne Krauss-Etschmann1,2.
1Comprehensive Pneumology Center, Klinikum der Universitaet Muenchen,
Helmholtz Zentrum Muenchen, Muenchen, Germany; 2Children’s Hospital
Research Building, Dr. von Hauner Children’s Hospital,
Ludwig-Maximilians-Universitaet Muenchen, Muenchen, Germany

Introduction: Exposure-induced deregulation of microRNAs (miRs) during early

critical developmental periods has been proposed to contribute to the propagation
of asthma risk in later life.
Aim: We asked if maternal genetic asthma predisposition is sufficient to affect
pulmonary miR profiles in offspring that do not bear the genetic asthma risk. To
address this question, we used female mice with a heterozygous deficiency for
Tbx21 as they develop spontaneous airway remodeling and airway hyperreactivity
(Finotto et al., Science, 2002; 295:336).
Methods: Female C57BL/6J Tbx21+/- mice were mated with WT males. Neona-
tal lungs from male WT offspring of dams with (Tbx21+/-, n=5) and without
genetic asthma predisposition (WT, n=3) were removed within 24h after birth and
total mRNA including small RNAs was extracted. Duplicate pools of RNAs were
subjected to miR expression profiling (ABI, TaqMan® Array microRNA cards). In
silico target prediction was performed for miRs with a >1.5x change followed by
pathway analysis (DIANA-mirpath, TargetScan).
Results: Male WT offspring of Tbx21+/- dams showed an up-regulation of 14
of 750 miRs (1.5-2.1x), while 17 miRs were down-regulated (1.5-4.7x) compared
to male WT offspring of dams without genetic asthma predisposition. Pathway
analysis showed a significant enrichment of target genes within the WNT pathway
(49 of 154 genes). MiRs 27a* and 124 were found to target multiple genes (≥15)
in the WNT pathway suggesting a key regulatory function for these miRs in WNT
signaling.
Conclusion: These data show that maternal genetic asthma predisposition affects
pulmonary miR profiles during an early developmental stage and might therefore
influence lung development.

P1129
Revisiting the September asthma epidemic
Conrad Capili, Robert Jacobson, Xujian Li, Young Juhn. Community Pediatric
and Adolescent Medicine, Mayo Clinic, Rochester, MN, United States

Background: September asthma epidemic has been well documented. Whether a
similar pattern of asthma exacerbation is observed in children returning to school
from winter and spring break is unknown.
Objective: To assess whether the September asthma epidemic occurs in Olmsted
County, Minnesota and determine whether similar asthma epidemics occur after
winter and spring break.
Methods: The study included all asthmatic children ages 5-18 who had received
medical care at our institution as of March 12, 2008 (n=3092). Asthma status was
defined by physician diagnosis in the medical records. We compared the frequency
of all asthma-related hospitalizations, ED visits, outpatient visits, and corticos-
teroid therapies for acute asthma symptoms between August and September of
2008 and 2009. Similarly we compared the frequency of all asthma-related visits
or treatments between during and after spring break and between during and after
winter break.
Results: The frequency of asthma-related visits and treatments in September of
2008 and 2009 was 2.1% per person-month, which was significantly greater than
that in August of 2008 and 2009 (1.1% per person-month) (p=0.003). Similarly,
the frequency of asthma-related visits and therapies during the period after spring
break of 2008 and 2009 (1.89% per person-month) tended to be greater than that
during spring break (0.75% per person-month) (p = 0.063). There was no difference
in asthma-related visits or therapies during and after winter break (p=0.59).
Conclusions: The September asthma epidemic does occur in our study setting, but
this may not be a September-specific concern. Clinicians should consider a step-
up therapy and reinforce medication compliance for asthma exacerbation-prone
children returning to school.

P1130
Asthma symptoms in pediatric patients: Differences throughout the seasons
Ellen Koster, Jan Raaijmakers, Susanne Vijverberg, Anke-Hilse Maitland-van der
Zee. Pharmacoepidemiology & Clinical Pharmacology, Utrecht Institute of
Pharmaceutical Sciences, Utrecht, Netherlands

Background: Seasonal variation in asthma has been widely recognized. The aim
of this study was to describe seasonal patterns of asthma symptoms and medication
use in a cohort of pediatric asthma medication users and to study determinants of
seasonal childhood asthma.
Methods: For this study, 602 children participating in the PACMAN (Pharmaco-
genetics of Asthma medication in Children: Medication with Anti-inflammatory
effects)-cohort were included. Parents were asked about their child’s respiratory
symptoms and rescue medication use over the past year.
Results: There was a decline in asthma symptoms and medication use during
the summer period and a peak occurred from autumn to spring. The prevalence
of wheeze ranged from 32% in summer to 56% in autumn. The prevalence of
respiratory symptoms and medication use was significantly lower during summer
(p<0.0001). Oral steroid and antibiotic use and strong parental necessity beliefs
were associated with uncontrolled asthma, regardless of seasonality. Allergic rhini-
tis was associated with an increased risk of uncontrolled asthma during spring
(RR: 1.3 95%CI: 1.1-1.6) and summer (RR: 1.2 95%CI: 1.0-1.4). Eczema was
associated with a higher risk of uncontrolled asthma during autumn (RR: 1.2
95%CI: 1.0-1.4) and winter (RR: 1.2 95%CI: 1.0-1.4).
Conclusions: We showed seasonal patterns in asthma symptoms and medication
use. We showed associations between allergic rhinitis and asthma control during
spring/summer and eczema was associated with uncontrolled asthma during au-
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tumn/winter. Seasonality in asthma morbidity and health care use is most likely
associated with atopic constitution and viral infections, which are common during
fall, winter and spring.

P1131
Air pollution and asthma hospitalizations in children
Amne Iskandar1, Zorana J. Andersen2, Klaus Bønnelykke1, Klaus Andersen2,
Hans Bisgaard1. 1Copenhagen Prospective Studies on Asthma in Childhood;
COPSAC, Health Sciences, University of Copenhagen, Copenhagen University
Hospital, Gentofte, Copenhagen, Denmark; 2Institute of Cancer Epidemiology,
The Danish Cancer Society, Copenhagen Ø, Strandboulevarden 49, Denmark

Introduction: Short-term exposure to air pollution can trigger asthma hospital-
izations in children, but it is not known which components of air pollution are
most important. There is no available evidence on the particular effect of ultrafine
particles (UFPs) on admissions for asthma.
Aim: To study whether short-term exposure to increased air pollution levels is
associated with hospitalizations for asthma in children.
Hypotheses: 1) The association between asthma admissions and air pollution is
stronger with UFPs than PM10, PM2.5, NOx. 2) Infants are more susceptible to
the effects of exposure air pollution than older children.
Method: Daily count of hospital admissions for asthma in children aged 0-18
years were extracted from Danish National Patient Registry between 2001 and
2008, from hospitals located within a 15 km radius from the central fixed urban
air pollution monitor in Copenhagen. Time-stratified case-crossover design was
applied and data analyzed using conditional logistic regression to estimate the
effect of air pollution on asthma admissions.
Results: We detected a significant association between asthma hospitalizations in
children aged 0-18 years and NOx (Odds ratio: 1.11; 95% CI: 1.05-1.17), PM10
(1.07; 1.03-1.12), and PM2.5 (1.09; 1.04-1.13), and none with UFPs. Infants had
higher risk of being hospitalized for asthma than older children, for all pollutants,
but were not statistically significantly more susceptible.
Conclusion: We find a significant association between air pollution and asthma
hospitalization in children, with infants possibly most susceptible. Gases (NOx and
NO2) originating from traffic showed strongest associations, while UFPs showed
no effect.

P1132
Comparison of prevalence of childhood asthma in two different
African-American communities in Columbus area. A pilot study
Shahid Sheikh1, Kevin Morris2, Karen McCoy1. 1Division of Pulmonary
Medicine/Dept of Pediatrics, Ohio State University/Nationwide Children’s
Hospital, Columbus, OH, United States; 2Division of Respiratory Care,
Nationwide Children’s Hospital, Columbus, OH, United States

Asthma prevalence is on the rise and children in minority communities have the
highest prevalence.
Objective: Pilot study done at Mission Day School (private elementary school)
and at New Salem Baptist Church (urban inner city neighborhood) in Columbus,
OH, to understand asthma prevalence in two communities with same racial but
different socio-economic status. All children were African Americans.
Methods: Asthma screening was done using validated “Easy Breathing Survey
(Hall CB et al. J Pediatr 2001;139:267-72)" with 4 questions. A positive response
to any of the 4 questions has 94% sensitivity for asthma and specificity [%
(95%CI)] of each question between 66% - 86%.
Results: Questionnaire was sent to 105 families at both places. Fifty four families
at school and 53 families at church completed the survey. Comparing data from
school and church revealed median age 7 and 9 years, M:F 28:26 and 27:26,
family history of asthma 24 and 27, known asthma triggers in 16 and 18 children
respectively. Nine (16%) children at both sites had previous diagnosis of asthma
and among them, 8 at school and all nine at church still had positive responses to
survey. Additional 27 children at school and 26 at church responded positively to
questions on survey though none of them had a previous diagnosis of asthma and
about one third of them at both sites had required acute care for asthma within a
year.
Conclusions: Asthma prevalence is high in African American community irre-
spective of their socio-economic status. In the majority, symptoms are not well
controlled. More than half of children at both sites had positive survey suggesting
that they might have undiagnosed asthma.

P1133
Prevalence and risk factors of asthma in urban Canadian aboriginal children
Ming Ye1, Ambikaipakan Senthilselvan2. 1Public Health Sciences, University of
Alberta, Edmonton, AB, Canada

Several studies have investigated the prevalence and risk factors of asthma in
school-age children, adolescents and adults in Canadian Aboriginal population.
However, only a few studies have investigated asthma morbidity in young Abo-
riginal children. The objective of the study was to determine the prevalence and
risk factors of asthma in urban Aboriginal children aged 0 to 6 years. The data
from 14,170 children who participated in the 2006 Canadian Aboriginal Children
Survey were considered for this study. Children living in the First Nations reserves

were excluded from the survey. Designed weights were used to adjust for overlap
with other surveys, non-response and post-stratification. Asthma prevalence for
children with North American Indian, Métis, Inuit and Multiple ancestries were
10.0%, 8.5%, 6.6% and 9.7%, respectively. Asthma prevalence was greater in
boys than girls (11.4% vs. 7.3%). In the multivariate analysis, low birth weight,
respiratory allergy, ear infection and daycare attendance were risk factors for
asthma. Breastfeeding, having more healthcare access and playing more frequently
outside were protective factors for asthma. The influence of respiratory allergy
on asthma was modified by ear infection and parental education. Relationship
between daycare attendance and asthma varied with parental education levels. The
relationship of frequently playing outside with asthma varied between children
living in houses and other dwellings. In conclusion, Inuit children who live mainly
in the Northern Canadian Territories had the lowest prevalence of asthma and risk
factors of asthma for young Aboriginal children living off-reserve were similar to
those reported for non-Aboriginal Canadian children.

P1134
Nocturnal dry cough in early childhood is a risk for the development of
asthma
Ilse Boudewijn1, Olga Savenije1, Marjan Kerkhof1, Gerard Koppelman2,
Henriette Smit3, Alet Wijga4, Dirkje Postma5. 1Department of Epidemiology,
University Medical Center Groningen, University of Groningen, Groningen,
Netherlands; 2Department of Pediatric Pulmonology and Pediatric Allergology,
University Medical Center Groningen, University of Groningen, Groningen,
Netherlands; 3Julius Center for Health Sciences and Primary Care, University
Medical Center Utrecht, Utrecht, Netherlands; 4Centre for Prevention and Health
Services Research, National Institute for Public Health and the Environment,
Bilthoven, Utrecht, Netherlands; 5Department of Pulmonology, University
Medical Center Groningen, University of Groningen, Groningen, Netherlands

Background: Wheeze in young children is an established predictor of the devel-
opment of asthma later in life. Cough frequently occurs in childhood as well. So
far, little is known about the role of nocturnal dry cough (NDC) in the development
of asthma.
Objective: The aim of this study was to investigate the association of NDC at ages
1-7 years, in the presence or absence of wheeze, with doctor-diagnosed asthma at
8 years of age.
Methods: Data from the Prevalence and Incidence of Asthma and Mite Allergy
(PIAMA) birth cohort were used, which consists of 3963 children born in The
Netherlands. Children were followed from birth up to 8 years of age. Presence
of NDC without having a cold, wheeze, and a doctor’s diagnosis of asthma ever
with symptoms of asthma in the past 12 months (DDA) was reported yearly by
the parents.
Results: The prevalence of NDC at age 1 to 7 years varied from 15.0% at age 7,
to 23.3% at age 5. NDC without wheeze was significantly associated with DDA at
age 8, except for the age of 1 year (range of Odds Ratios (OR) at age 2 to age 7:
1.82 (age 5) to 7.65 (age 7), range of p-values <0.001-<0.048). NDC combined
with wheeze showed the most strong association with DDA at age 8 (range of OR
at age 1 to age 7: 3.96 (age 1) to 35.96 (age 7), all p-values < 0.000). Wheeze
without NDC was also strongly associated with DDA at age 8 (range of OR at age
1 to age 7: 2.06 (age 1) to 29.12 (age 7), range of p-values <0.001-<0.003).
Conclusion: These results show that NDC in early childhood is an independent
risk factor for the development of asthma. The presence of NDC even increases
the risk for asthma in children with wheeze.

P1135
Recurrent wheeze in children with Down syndrome: Is it asthma?
Michel Weijerman1, Paul Brand2, Marceline van Furth3, Chantal Broers3,
Reinout Gemke3. 1Paediatrics, Rijnland Ziekenhuis, Leiderdorp, Netherlands;
2Princess Amalia Children’s Clinic, Isala Klinieken, Zwolle, Netherlands;
3Paediatrics, VU Medical Centre, Amsterdam, Netherlands

Background: Clinical experience shows that wheeze is common in children with
Down syndrome (DS), but that treatment with anti-asthmatic drugs is usually
disappointing.
Aim: To compare the prevalence of current wheeze in children with DS, their
siblings, and general population controls.
Methods: This was a case control study in which the International Study of
Asthma and Allergy in Childhood questionnaire for respiratory symptoms was
completed by parents for 130 children with DS and 167 of their siblings, and for
119 age and sex matched control subjects from the general population.
Results: Both wheeze ever and wheeze during the last 12 months was more
commonly reported in DS than in their siblings or controls. The relative risk
(RR) of current wheeze in DS was 2.8 (95% CI 1.42-5.51) compared to siblings,
and 2.75 (95% CI 1.28-5.88) compared to controls. Children with DS were less
likely to have received a doctor’s diagnosis of asthma (3.1%) than siblings (4.2%)
or controls (6.7%, p=0.04). During 4-yr follow-up, the diagnosis of asthma was
confirmed in none of the 24 DS children with current wheeze, and atopy was
found in none of them. Chronic rhinitis occurred more frequently in children with
DS (40%) than in their siblings (17.3%); eczema did not (14.6 vs 19.2%).
Conclusion: Wheeze is common in children with DS. This is likely to be related
to factors specific for DS, and probably unrelated to asthma.
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P1136
Early childhood infections with rotavirus and norovirus are associated with
risk of developing asthma
Monique Mommers1, Melanie Ogunyena1, John Penders1,2, Johan Reimerink3,
Foekje Stelma4, Marion Koopmans3, Carel Thijs1. 1Department of
Epidemiology, School for Public Health and Primary Care (CAPHRI), Maastricht
University, Maastricht, Netherlands; 2Department of Medical Microbiology,
School for Public Health and Primary Care (CAPHRI), University Hospital,
Maastricht, Netherlands; 3The Laboratory for Infectious Diseases and Screening,
National Institute of Public Health and the Environment (RIVM), Bilthoven,
Netherlands; 4Department of Medical Microbiology, University Medical Centre
(UMC), St Radboud, Nijmegen, Netherlands

Background: The role of early infections in asthma aetiology is not fully un-
derstood. Most research has focussed on respiratory infections and, although
gastroenteritis has been associated with increased asthma risk, gastrointestinal
viruses have thus far received little attention.
Aim: To investigate whether infection with gastrointestinal viruses during in-
fancy is associated with the development of childhood asthma and related atopic
manifestations.
Methods: In 591 children from the KOALA Birth Cohort Study, IgG seropositivity
for rotavirus and norovirus (GGII.4 and GGI.1) was determined at age 1 year.
Gastrointestinal symptoms during the 1st year were assessed by repeated ques-
tionnaires. Associations with childhood asthma at 6-7 years, wheeze and eczema
until age 6-7 years, atopic dermatitis at age 2 years and specific IgE at age 2 years
and 6-7 years were analysed using multivariable logistic regression and GEE.
Results: Children seropositive for rotavirus at age 1 year had an increased risk for
subsequent asthma (adjusted odds ratio 2.36; 95% Confidence Interval 1.00–5.62)
and wheeze (1.90; 1.33-2.71), with the highest risk observed in children with
rotavirus infection with intestinal symptoms (4.56; 2.78–7.48). Norovirus GGII.4
seropositivity at age 1 year was associated with decreased asthma risk (0.26;
0.08–0.85), and GGI.1 seropositivity was associated with decreased risk of wheeze
until age 6-7 years (0.65; 0.42–1.00).
Conclusion: Early life rotavirus and norovirus infections are associated with
wheeze and asthma development. Symptomatic rotavirus infection might reveal an
underlying general susceptibility to wheeze and asthma or may be causal factor if
viremia occurs.

P1137
Maternal asthma phenotypes and children’s allergy status
Maria Vakharlovskaya, Olga Lavrova, Maria Petrova. Laboratory of Inherited
Lung Disorders, St.Petersburg Pavlov State Medical University, St. Petersburg,
Russian Federation

Background: Asthma is a complex heterogeneous disease comprising a number
of discrete phenotypes. Allergy status in children tends to differ according to asth-
matic phenotype of parents, particularly mothers. Mother’s asthmatic phenotype
stipulates for differences in structure and time of allergy onset in children.
Purpose: To study the influence of maternal asthma phenotype on children’s
allergy status.
Methods: We evaluated the allergy status in children from birth to 7 years of
age born from 117 asthmatic mothers with regard to their asthma phenotypes; 88
(75.2%) mothers had early onset asthma phenotype (defined as asthma developing
before 16 years of age), 29 (24.8%) – late onset phenotype.
Results: The prevalence of allergic asthma and other allergic forms (allergic
rhinitis and atopic dermatitis) in children by 7 years of life differed (p<0.001,
binomial test) depending on the onset asthma phenotypes of mothers. Children
born from mothers with early onset asthma phenotypes will be at higher asthma
and others allergic forms risk (OR=3,04 [CI: 1.013-9.132]).
Conclusions: Maternal asthma phenotype influences the onset and structure of
allergy in children. Understanding of underlying asthma genesis is needed for
protective measures and prognosis of the diseases in children.

P1138
Maternal stress during pregnancy and childhood asthma: The KOALA birth
cohort study
Ischa Kummeling1,2 , Monique Mommers1, John Penders1,3,
Caroline Bastiaenen1, Carel Thijs1. 1CAPHRI School of Public Health and
Primary Care, Department of Epidemiology, Maastricht University, Maastricht,
Netherlands; 2Clinical Trials Unit, Medical Research Council, London, United
Kingdom; 3Department of Medical Microbiology, Maastricht University Medical
Center, Maastricht, Netherlands

Introduction: Asthma is among the most common chronic diseases in children.
The development of the immune system into an asthmatic makeup may begin in
utero and maternal stress can drive immune responses. Increase in chronic stress
of women has paralleled the rising prevalence of asthma.
Aim: To investigate whether maternal perceived stress during pregnancy increases
the risk of developing asthma in childhood.
Methods: Within the KOALA Birth Cohort Study, The Netherlands, maternal per-
ceived stress was ascertained by using the 10-item version of Cohen’s Perceived
Stress Scale at 14 and 30 weeks of pregnancy.
Associations with parentally reported wheeze and asthma (n = 1783), total and

specific IgE (n = 360) and lung function (standardized FEV1 and FVC; n =417) at
age 6-7 years were analyzed using multivariable regression analyses. Asthma was
defined as ever doctor-diagnosed asthma with clinical symptoms and/or the use of
prophylactic asthma medication in the last 12 months.
Results: Maternal perceived stress was not associated with asthma at age 6-7
years (stress in first trimester: adjusted OR 0.74; CI95% 0.36-1.51; third trimester:
0.82, 0.43-1.59; or both trimesters: 0.90; 0.43-1.87). Maternal stress was also
not associated with allergic sensitization (first trimester: 0.50; 0.19-1.30; third
trimester: 0.70; 0.28-1.72; or both trimesters: 0.39; 0.12-1.24). No statistically
significant associations were found between perceived stress and FEV1 and FVC,
nor between the level of stress (low, medium, high tertile) in the first or third
trimesters and any outcome.
Conclusions: This study did not find evidence for an effect of maternal stress in
pregnancy on asthma development at age 6-7 years.

P1139

WITHDRAWN

P1140
Electronic auscultation of the lungs in children with asthma
Elena Stezhkina, Tatiana Filimonova, Galina Sharowskaya, Andrey Dmitriev.
Pulmonology Department, Medical University Hospital Riasan, Riasan, Russian
Federation Pulmonology Department, Medical University Hospital Riasan,
Riasan, Russian Federation Pulmonology Department, Medical University
Hospital Riasan, Riasan, Russian Federation Pulmonology Department, Medical
University Hospital Riasan, Riasan, Russian Federation

Aim: The aim of this study was to determine the quantitative characteristics of
sounds by electronic auscultation in children with asthma.
Materials and methods: 112 children with moderate and severe persistent asthma
and 41 healthy child, the control group, aged 7-18 years were included in this
study. Sound phenomens recorded on the chest with an electret microphone SAFA
(Korea) twice: at admission and on the third day of treatment. Data processing
was carried out using Audacity 1.3 audio editing and Adobe Audition 1.5.
Results: The asthmatic children respirophonogram’s curve didn’t show a smooth
amplitude decrease in frequencies over 300-1200 Hz, had the persistence of the
peaks in the range of more than 1100 Hz, the sawtooth shape of the curve.
Sound characteristics do not depend on sex, age, level of physical development of
children.
After treatment we noted the decrease of the respirofonogram’s curve in amplitude
at frequencies exceeding 500 Hz, with preservation of low-amplitude peaks in the
range of high frequency (1200 Hz). Thus, the air flow becomes less turbulent and
severity of bronchial obstruction is reduced. Correlations between the parameters
of respiratory sounds and spirometry and peak flow not revealed.
Conclusion: Quantitative characteristic respiratory sounds by the electronic aus-
cultation allows to objectively establish the presence of obstruction in children.
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P1141
Component-resolved allergy diagnostics identify phenotypes in problematic
severe childhood asthma
Björn Nordlund1, Jon Konradsen1, Inger Kull4 , Magnus Borres2, Annica Önell2,
Hans Grönlund3, Gunilla Hedlin1. 1Women’s and Children’s Health, Karolinska
Institutet, Stockholm, Sweden; 2Phadia, Uppsala, Uppsala, Sweden; 3Centre for
Allergy Research, Karolinska Institutet, Stockholm, Sweden; 4Department of
Clinical Science and Education, Södersjukhuset, Karolinska Institutet, Stockholm,
Sweden

Aim To analyse clinical phenotypes of problematic severe childhood asthma in
relation to component-resolved allergy diagnostics.
Methods This cross-sectional study included 56 children with problematic se-
vere asthma, insufficiently controlled despite 800μg daily inhaled corticosteroids
(budesonide or equivalents). IgE antibodies against 131 individual allergen com-
ponents from inhalant and food sources were analysed using immunosolid-phase
allergen chips. Airway inflammation (FeNO), lung function (FEV1) and bronchial
hyperresponsiveness (methacholine challenge) were assessed in all subjects, and
Health-Related-Quality-of-Life (HR-QoL) questionnaires and asthma control tests
were completed.
Results IgE antibodies were detected in 80% (n=45) of children tested. Air-
way inflammation was greater in these children (FeNO, mean 31 ppb vs 16
ppb, p=0.039) and lung function was reduced (FEV1%, mean 79 vs 92, p=0.05)
compared to children without detectable IgE (n=11, 20%). However, HR-QoL
and asthma control test scores, and bronchial hyperresponsiveness, did not differ
between these groups. Children (36%, n=20) with specific IgE to >3 (median
value) mould/indoor components were more sensitized to specific food components
(mean 5.9 vs 2.2, p=0.026) compared to 45% (n=25) of children with specific IgE
to fewer mould/indoor components. Also, children with IgE to >3 mould/indoor
components showed increased bronchial hyperresponsiveness (methacholine, dose-
response slope, 101% vs 31%, p=0.027) and lower HR-QoL scores (5.1 versus
5.7, p=0.011).
Conclusions Polysensitization to indoor and mould allergens based on component-
resolved diagnostics identifies a more severe subgroup of childhood asthma.

P1142
Iodine subsidy as a factor in prevention of bronchial asthma (BA) in infants
Evgeniya Truntsova, Dina Bezrukova. Department of Hospital Pediatrics,
Astrakhan State Medical Academy, Astrakhan, Russian Federation

Object: to evaluate the effectiveness of the prevention of the atopic diseases and
BA in babies with the use of the iodine drugs.
Methods: Evaluation of the health state of the babies having got the iodine with
maternal milk in the lactation period from 3 to 6 months (n=117) were studied.
118 babies without iodine donation was the control group. Evaluation of the health
state according to the anamnesis, examination, laboratory data and hereditary
predisposition to allergic diseases was carried. The indices of median iodurea in
babies were studied.
Results: Breast feeding mothers got the potassium iodide at a dose of 200 mcg
per day. This dose corresponds with the norms recommended by the WHO for the
groups with higher risk of iodine deficiency. Excretion of iodine with urine in ba-
bies getting additional iodine in maternal milk was much higher in comparison with
the control group (94.6 mcg/L and 38.8 mcg/L respectively; p<0.01). Common
number of allergic diseases (atopic dermatitis, bronchial asthma, angioneurotic
edema, urticaria, drugs allergy) during the first 3 years of life was evidently lower
in the group of babies getting iodine with maternal milk (χ2=3.88; RR=1.77;
Sp=0.77). Frequent respiratory infections, especially pneumonia, in the first year
of life have a high prognostic coefficient (PK = 7.46 and PK = 8.96, respectively)
for the formation bronchial asthma. In basic group it was noted evident decrease
of the frequency acute respiratory infections in comparison with the control group
(2.9±0.32; 3.7±0.56 respectively, p<0.05).
Conclusions: The iodine drugs can be recommended to breast feeding mothers
during the lactation period for the prevention atopic diseases and BA in infants.

P1143
Vitamin D in Tunisian young asthmatics
Eya Tangour1, Haifa Maalmi2, Jamel Ammar1, Anissa Berraies1, Hanadi Abid1,
Kamel Hamzaoui2, Sadok Yaalaoui3, Agnes Hamzaoui1. 1Paediatric Respiratory
Diseases, A Mami Hospital, Ariana, Tunisia; 2UR 99/08-40, Medicine School, El
Manar University, Tunis, Tunisia; 3Biology Laboratory, A Mami Hospital,
Ariana, Tunisia

Vitamin D deficiency has been described in numerous chronic inflammatory
diseases.
We sought to investigate vitamin D in children with asthma and its interaction with
disease variables and inflammatory responses.
Methods: Thirty-nine children with asthma in a stable state were enrolled. Sam-
ples were obtained in summer. Lung function was measured on the same day.
Serum concentrations of vitamin D were assayed with a radioimmunoassay kit, 30
healthy children acted as controls. CD4+ blood lymphocytes were investigated for
cytokines expression (IFNg, IL4, IL10, IL17) by intracytoplasmic cytokines ex-
pression quantified by cytofluorometry. CD4+ CD25+FoxP3+ cells were identified
as regulatory T cells.

Only 15% of our patients had a sufficient serum 25(OH) D ((33.83 + 3.31 ng/ml).
Deficient values were observed in 43% of asthmatic patients (14.40 + 3.30; P =
0.0001). A positive correlation was found between FVC percent predicted and
vitamin D (r = 0.35; P = 0.027). A negative correlation was observed between
serum IL-17 and vitamin D (r = - 0.617; P = 0.001). Th1/Th2 ratios of controls
were higher (27.26 + 14.35%) than those of patients (13.48 + 8.55%; P = 0.0001).
In asthma, Th1/Th2 ratio was correlated with vitamin D (r= 0.68; P = 0.0001).
Tr1/Th17 ratio was significantly decreased in asthmatic children. A positive cor-
relation was observed between vitamin D and IL-10+ cells (r = 0.428; P = 0.008).
A correlation was observed between the percentage of CD25+FoxP3+ Treg cells
and vitamin D values in asthmatics (r = 0.368)
Conclusions: Asthma was associated with lower serum Vitamin D levels despite
high levels of sun exposure. Our findings suggest that vitamin D is an important
promoter of T cell regulation in vivo in asthma patients.

P1144
Functional state of endothelium in bronchial asthma children
Natalya Orlova, Esfir Atkina, Larisa Guryeva, Lubov Babenkova,
Gulnara Sakaeva, Alfia Biktasheva, Svetlana Levasheva. Cathedra of Children
Diseases, Bashkirian Medical University, Ufa, Bashkortostan, Russian Federation

To examine the association between the functional state of endothelium and
bronchial asthma the oxide nitrogen (NO) condition in blood samples was evalu-
ated in 118 bronchial asthma children with a wide range of desease severity with
the use of Yemchenko L.N. method (1994) by determination of terminal stabile
metabolites, and endothelin-1 (ET-1) concentration with enzyme immunoassays
analysis, and also with the use of J. Hladovec method (1978) of circulation en-
dothelial cells (CEC) level establishing. The credible increase of ET-1 (0,525±0,06
fmol/ml), NO (66,59±4,45 mkM/ml), CEC (7,28±0,63 cells/100 mkl) levels in
bronchial asthma children compared with control (0,22±0,01 fmol/ml, 29,86±0,77
mkM/ml, 3,03±0,22 accordingly, p<0,01). The levels of endothelial markers cred-
ibly decreased on the background of anti-inflammatory therapy by inhalative glu-
cocorticosteroids (NO 82,69±14,38 mkM/ml and 42,12±9,66 mkM/ml, p=0,001;
ET-1 0,64±0,15 fmol/ml and 0,35±0,06 fmol/ml, p=0,001; CEC 7,3±1,67 and
5,0±0,32 cells/100 mkl p=0,0017). All the trial results may be used as an addi-
tional standard definition of bronchial asthma severity and therapeutic efficiency
in bronchial asthma children.

P1145
Climatic impact on the level of exhaled NO in children with asthma
Renata Volkmer Staresina, Danijela Ratkovic, Daniel Buljevic, Tihomir Mavric,
Milica Zvonarek. Peadiatrics, Thalassotherapia Crikvenica, Crikvenica, Croatia

The aim of this study was to investigate the climatic impact on the level of exhaled
NO in children with asthma and atopic disease who were treated at the department
of pediatrics of the Special Hospital for Medical Rehabilitation Thalassotherapy
Crikvenica. We wanted to demonstrate a positive effect on reducing the climatic
NO.The work comprises sixty-nine children who stayed hospitalized for a period
of fourteen or twenty-one days.The level of exhaled NO was measured at the
beginning and end of treatment. To conduct these measurements we used coffee
Analyzer CLD 88 Eco Swiss company medics.During the period of five months
we have collected data regarding the level of exhaled nitric oxide. We treated 69
patients suffering from asthma.The patients were children from the ages of 9-18
years.We measured exhaled NO at the beginning and the end of the stay in our
department. In data processing, we have taken only patients with elevated NO
at baseline, and our goal was to determine whether it will be less and normal
at the end of treatment. After conducting the climatic treatment,we obtained the
following results: 43,48% of the children was measured above the 70ppb NO. In
group 3,NO of 30-70ppb in the beginning of treatment was also 44.93% of patients.
Slightly elevated NO 20 - 30ppb had 11.59% of children on admission to treatment.
At the end of the treatment we received the following results: of 69 patients, as
many as 55.07% had a NO in normal, and a high of 1.45% of patients.All this
leads to the conclusion that climatic therapy in our hospital has a positive effect
in decrease exhaled nitric oxide, which also directly has beneficial effect on the
underlying disease itself.

P1146
Association of IL4 gene polymorphisms with asthma phenotype
Maria Vakharlovskaya1, Maria Petrova1, Tatyana Ivashchenko2. 1Laboratory of
Inherited Lung Disorders, St.Petersburg Pavlov State Medical University, St.
Petersburg, Russian Federation; 2Laboratory of Prenatal Diagnostics of
Congenital and Inherited Disorders, D. O. Ott Research Institute of Obstetrics
and Gynecology, RAMS, St. Petersburg, Russian Federation

Background: Asthma is a major chronic disease, and a lot of studies indicate that
it is on the rise worldwide. The implication genes responsible for this disease may
indicate pathways for therapeutic intervention and information about the prognosis
of children from asthma’s family. Genetic risk factors may be useful for identifying
subtypes of asthma. Several lines of evidence suggest that the IL-4 gene is involved
in the development of atopic asthma.
Objective: The objective of this study was to analyze the polymorphism -590
C/T IL-4 in the subgroups of patients with early-onset asthma (defined as asthma
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developing before 16 years of age) and later-onset asthma and in the group of pop-
ulation control.The genetic polymorphisms –590 C/T were studied by PCR-RFLP
analysis
Results: The frequency of -590 C allele of the IL-4 gene was significantly higher
in the group of patients with asthma (p = 0.0366) as compared to the population
group. The analysis of distribution of the -590 C/- genotype showed significant
increasing of the frequency of this genotype in the group of patients with later-onset
asthma (p = 0.0231) as compared to the early-onset asthma group of patients.
According to odds ratio value (OR=4.2 [CI:1.658-11.014]) -590 C/- genotype of
the IL-4 could be responsible for 4-fold increase in the risk of later-onset asthma.
Conclusions: Asthma is caused by genetic and environmental factors and this
chronic disease is genetically heterogeneous. Our data show that -590 C/T IL-4
polymorphism plays a role in disease formation and could be treated as a prognostic
genetic marker of the risk of later-onset asthma.

111. Paediatric respiratory infection: signs,
symptoms and sequelae

P1147
Effects of respiratory viral infections on the lower respiratory tract of
children, especially asthmatic children
Asako Fujitsuka1, Mika Arakawa2, Kazuko Sugai3, Masahiro Noda4,
Hirokazu Kimura5. 1Children’s Medical Center, Yokohama City University
Medical Center, Yokohama, Kanagawa, Japan; 2Public Health, Tochigi
Prefectural Institute, Utsunomiya, Tochigi, Japan; 3Pediatrics, National Hospital
Organization Yokohama Medical Center, Yokohama, Kanagawa, Japan; 4Virology
III, National Institute of Infectious Diseases, Musashimurayama, Tokyo, Japan;
5Infectious Disease Surveillance Center, National Institute of Infectious Diseases,
Musashimurayama, Tokyo, Japan

Aim: Recent studies strongly suggest that some respiratory viruses are associated
with exacerbation of asthma. We examined their characteristics and their effects
on children with acute lower respiratory symptoms and asthma.
Method: We examined some respiratory viruses in nasopharyngeal swabs using
the polymerase chain reaction (PCR) assay or RT-PCR and analyzed their clinical
data obtained from 107 children (M/F 70/37, mean age 25.7±27.9 months) with
lower respiratory symptoms who were treated in our hospitals between January and
November 2010. From clinical records, we prospectively investigated the clinical
symptoms of the children.
Results: RSV was detected in 27 samples, HRV in 31, HRV and RSV together in
4, HRV and HBoV together in 2, EV in 7, PIV in 5, HBoV in 2, and AdV in 2, but
no virus was detected in 29. In the RSV group, asthmatic children numbered 10
and non-asthmatic children, 17, (of whom 11 were inpatients and 6, outpatients).
The mean age of the inpatients (9.3±8.2 months) was significantly less than that
of the outpatients (26.2±14.2 months) (p=0.003). In the HRV group, the frequency
of severe respiratory symptoms was significantly higher in asthmatics than in
non-asthmatics (p=0.04). The mean age of the asthmatic inpatients tends to be
higher than that of the asthmatic outpatients.
Conclusion: Younger children are more susceptible than older children to severe
respiratory symptoms in RSV infections, while, asthmatic school-age children tend
to have severe asthmatic symptoms with HRV infections. These findings suggest
that asthma exacerbation in school-age children may be associated with HRV
infections.

P1148
CARESS: The Canadian registry of palivizumab (2005-2010)
Ian Mitchell1, Bosco Paes2, Abby Li3, Krista Lanctot3. 1Paediatrics, University
of Calgary, Calgary, AB, Canada; 2Paediatrics, McMaster University, Hamilton,
ON, Canada; 3MORE, Sunnybrook Health Sciences Centre, Toronto, ON, Canada

Objective: To evaluate the current management of children at high-risk of RSV
infection who received palivizumab prophylaxis in tertiary care centers and com-
munity settings using a Canadian Registry Database.
Methods: A prospective, observational, registry of infants who received ≥1
dose of palivizumab during the 2005-2010 RSV seasons across 29 sites. Data
on palivizumab utilization and compliance, and outcomes related to a respira-
tory infection were collected monthly until the full course of palivizumab was
completed.
Results: 7699 infants were enrolled, with an average age of 5.4±6.0 months.
Participants were typically male (56.4%), Caucasians (71.5%), with an average
gestational age (GA) of 32.2 (SD 6.0) completed weeks. 5237 (68.0%) infants
received palivizumab for prematurity (35 completed weeks GA) only, 766 (9.9%)
for congenital heart disease, 646 (8.4%) for chronic lung disease and 1050 (13.6%)
for other risk factors (e.g., CNS disorders, airway anomalies and cystic fibrosis).
Patients received an average of 3.9 (SD 1.6) injections, with 30,040 doses given
overall. 5.5% of patients withdrew from the study. No direct, drug related serious
adverse events were identified. 460 infants had a total of 541 hospitalizations

for a spectrum of respiratory tract illnesses resulting in a hospitalization rate of
6.0%.The overall RSV positive hospitalization rate was 1.47% with no mortal-
ity. Living with siblings was significantly correlated with a shorter time to first
RSV-positive hospitalization (B=0.615, df=1, p=0.046).
Conclusions: The RSV hospitalization rate observed in the 2005-2010 RSV sea-
sons was similar to that found in several published reports of infants receiving
prophylaxis (range 1.3%-5.3%).

P1149
Increasing immunosuppression despite high load of respiratory viruses:
Fludarabine as rescue treatment in alloreactive lung disease
Bart Rottier1, Martine Raphael2, Jan Jaap Boelens2. 1Beatrix Children’s Hospital,
University Medical Center Groningen, Groningen, Netherlands; 2Wilhelmina
Children’s Hospital, University Medical Center Utrecht, Utrecht, Netherlands

Background: Allo immune lung syndromes (alloLS) as Bronchiolitis obliterans
syndrome and ideopathic pulmonary syndrome are life threatening complications
after allogenic hematopoetic stem cell transplantation (HSCT) or lungtransplan-
tation (LTX; rejection). Respiratory viral infections may trigger these alloLS. If
conventional treatment with corticosteroids is not effective, 2nd line therapy may
be needed.
Aim: To describe safety and efficacy of the T-cell depleting agent fludarabine to
treat allo immuneLS in the presence of viral infections
Methods: We describe 5 patients (4 HSCT, 1 LTX) with steroid refractory alloLS
who were therefore treated with fludarabine 30mg/m2 on a 3 weekly basis. Viral
persistence of respiratory viruses was monitored by quantitative PCR before and
during treatment.
Results: The five patients all initially had good engraftment, but developed res-
piratory complications. 4 patients were positive in BAL and/or nasopharyngeal
aspirate with cycle threshold (CT values <30 for: rhinovirus (2), parainfluenza
and RSV (1) and adenovirus (1)). 4/5 patients had initial response after mean 2.4
(range 1-4) courses. The LTX patient improved clinically as well as for FEV1
for 2 months and then had a relapse with progression of the alloLS. One patient
died from aspergillus after 2 months. 3 patients had sustained response. Viral load
(expressed in CT values) remained high in all patients, without occurrence of
systemic disease.
Conclusions: Fludarabine is feasible and an effective 2nd line treatment of steroid
refractory allo immune lung syndromes, without an increase in viral load. This
empirical treatment now deserves a controlled study.

P1150
Lung function of preschoolers with parapneumonic effusions complicating
community acquired pneumonia
Vasiliki Avramidou, Elpis Hatziagorou, Fotis Kirvassilis,
Charalambos Antachopoulos, John Tsanakas. Paediatric Pulmonolgy Unit, 3rd
Paediatric Dept., Aristotle University of Thessaloniki, Hippokration Hospital,
Thessaloniki, Greece

Background: Parapneumonic effusions as a complication of community acquired
pneumonia (CAP) in children show an increasing prevalence.
Aim: To monitor expiratory Interrupter Resistance (Rint), Lung Clearance Index
(LCI) and chest X-Ray among preschoolers with parapneumonic effusions.
Methods: We evaluated children hospitalized with pleural effusion as a compli-
cation of CAP. Expiratory interrupter resistance (Rint) and Lung Clearance Index
(LCI) were measured on the day of discharge and six months later.
Results: 13 preschoolers, aged 3.58±1.21 years were studied. In 11/13 (84.6%)
Streptococcus Pneumonia was isolated. 84.6% had chest drainage, intrathoracic
urokinase was administrated in 69.2% of the children. Two children developed
broncho-pleural fistula and one pericarditis. Lung decortication was documented in
1 child. 38.4% of the patients had abnormal chest X-ray, 6 months later. Children
with pleural effusions had significantly higher Rint on day of discharge (1.12±0.34
vs 0.78±0.20 kPa L-1 second, p<0.001). Six months later Rint was reduced to
normal levels (0.77±0.31 kPa L-1 second, p <0.001). Children with pleural ef-
fusion had significantly higher LCI compared to controls (mean difference [95%
CI] 2.8 [1.9, 3.8], p<0.001). Six months later, 46.15% of the children had still
significantly high LCI, compared to controls [95% CI] 2.2 [1.1, 3.3], p<0.01).
Conclusions: One third of preschoolers with pleural effusions had an abnormal
chest X-Ray, while half of the children had significantly high LCI, six months
later. LCI is a sensitive marker that detects abnormal lung function and could be
used to monitor preschoolers with parapneumonic effusions complicating CAP.

P1151
Recurrent respiratory tract infections in the preschoolers and IgG3 deficiency
Ioanna Vasilopoulou1, Ageliki Karatza1, Fotini Paliogianni2, Maria Trigka1.
1Paed. Allergy Unit, Dept. of Paediatrics, 2Dept. of Microbiology, Patras
University General Hospital, Patras, Greece

Introduction: Recurrent respiratory infections (RRI) are a common cause of
morbidity during childhood.
Materials and methods: We report four cases of otherwise healthy preschool
children who were referred to our paediatric allergy clinic for lower RRI with
wheezing, crackles, cough and rhinitis, mostly during the autumn and winter
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months, since they started attending kindergarten. They were being treated with
antibiotics, inhaled beta-2 agonists and corticosteroids for the exacerbations.
They were on prophylactic therapy with fluticasone 200μg/day and montelukast
4mg/day, with no improvement. There was no history of atopy and the skin prick
tests to common aeroallergens were negative. Chest-x-ray and sweat test were
normal. All patients underwent an immunologic screening that included CBC,
ESR, CRP, serum concentration of IgG, IgA, IgM, IgE, IgG1, IgG2, IgG3 and
IgG4. The major Ig isotypes and the IgG subclasses were quantified by rate
nephelometry. The laboratory investigation results were all within normal limits
except of IgG3 which was in all patients below the 5th centile, based on published
Greek normative data. IgG3 levels were: patient 1, aged 3.5: 10.5mg/dl (normal
values 17-90), patient 2, aged 4.5: 20.7mg/dl (normal values 24-85), patient 3,
aged 5: 13.6mg/dl (normal values 24-85), patient 4, aged 6: 14mg/dl (normal
values 22-100).
Conclusion: IgG3 deficiency should not be ignored as a possible cause of RRI.
Although it may be a transient phenomenon, it is prudent to follow these patients
as some might evolve into common variable immunodeficiency. Moreover the use
of increased doses of inhaled or systemic corticosteroids may delay the clearance
of the virus from the respiratory tract.

P1152
Abdominal pain as a predictor of pneumonia in children
Ilija Kirovski, Vesna Micevska, Lidija Seckova, Ljupco Nikolovski. Department
of Pulmonology and Allergology, University Children’s Hospital, Skopje,
Macedonia, The Former Yugoslav Republic of

Introduction: The abdominal pain may occur in children with pneumonia. When
it is present, becomes an important symptom because it focuses attention on
digestive tract tending to cause errors in diagnosis.
Methods: We prospectively studied 258 children ages 3 to 14 years who were
admitted to the hospital with a diagnosis of pneumonia.
Results: The dominant initial clinical presentation in 22 (8,5%) of the patients was
acute abdominal pain. Mean duration of the pain was 17,9 h (range 2 h to 2 days)
before the diagnosis of pneumonia was established. Respiratory rate on admission
>40 was in 14/22 (63,6%) of the patients. Seventy-three percent of the patients
had temperature between 38 and 40°C. WBC ≥ 15000/mm3 was seen in 15/22
(68,2%). Auscultation abnormalities were present in 17/22 (77,3%) patients. The
diagnosis was confirmed in all by chest radiography. It was observed that left-sided
pneumonia is capable of mimicking appendicitis almost frequently as right-sided
pneumonia. All abdominal symptoms disappeared in all children following the
treatment of pneumonia, and no sequelae were observed.
Conclusions: In children presenting with acute abdominal pain, pneumonia must
also be considered as a possible cause. However, chest radiography should be
performed in a child with abdominal pain of unknown cause, especially if there
are respiratory symptoms, fever and increased white cell count. Prompt diagnosis
is essential, not only to avoid surgical intervention but also to start therapy early
and to prevent possible complications of pneumonia.

P1153
Development a set of reagents for real-time PCR diagnostics and surveillance
of infections caused by B. pertussis, B. parapertussis and B. bronchiseptica
Maria Praded, Tatiana Selezneva, Svetlana Yatsyshina. Federal Service for
Survvillance on Consumers’ Rights and Human Well-Being, Central Research
Institute for Epidemiology, Moscow, Russian Federation

Pertussis is a Vaccine-preventable disease, but the goal to reduce the inci-
dences of whooping cough by 2010 to 1 case cases per 100,000, has not been
achieved in any country. Causative agent of whooping cough is B.pertussis,
but B.parapertussis, cause of about 45% of clinical whooping cough cases.
Cross-immunity against B.parapertussis is absent. Our goal was to develop
a set of reagents for Real-Time PCR differential identification of B.pertussis,
B.parapertussis and B.bronchiseptica. The complexity is that genomes of these
species are very similar. To solve this problem specific primers and probes have
been chosen for detection of four targets in one tube. One of the targets is pertussis
toxin (ptx) gene, which presents in genomes of B.pertussis, B.parapertussis and
B.bronchiseptica. The second one is gene unique for Bordetella pertussis, the third
one is gene unique for B.bronchiseptica. Fourth target is an exogenous internal
control for assessment the efficacy of all stages of PCR analysis. Analytical sen-
sitivity of developed set of reagents is 5*102 genomic units/ml of the sample. 51
Bordetella cultures isolated from children clinical samples with whooping cough
in Russia in 1967 - 2011 and 6 Bordetella strains from animal were tested. The
specificity of Bordetella species identification has been proved by sequencing of
pertussis toxin gene promoter region. Preliminary results on 188 clinical samples
have revealed high diagnostic efficacy of developed set of reagents.

P1154
Diagnostic capabilities of the T SPOT TB in children with tuberculous
bronhadenitis: University Clinic for Lung Diseases – Sofia, Bulgaria
Svetlana Velizarova. University Clinic for Lung Diseases, Medical University,
Sofia, Bulgaria

Bronhadenitis TB is the most common form of tuberculosis disease in childhood.

In Bulgaria about 67% of all patients newly diagnosed children with this diagnosis.
The purpose of this study was to determine the diagnostic capabilities of the T
SPOT TB in this form of TB disease.
In a period of one year were examined in 50 children ages 0-12 years treated in
ower hospital with tuberculosis of lung lymph nodes. The diagnosis was set based
on history, clinical, microbiological and radiological check you. TST and T SPOT
TB test were performed simultaneously in the studied children.
It was investigated the relationship between immunological samples TST and
T SPOT TB compared contacted hectic age, BCG status and sputum smear
microscopy.
If no children with TST negative samples, 44% were normergichni reactions to 15
mm. 56% were hiperergiya> 15 mm.
In a study with T SPOT TB 28% gave negative results and 72% positive. Most
children 44% responded to both applied antigen, 20% of the CFP 10 and only 8%
of ESAT 6.
As a result of the study made the following conclusions: 1. T SPOT TB has its
place in the diagnosis of tuberculosis especially in countries with compulsory BCG
vaccination Bulgaria 2. T SPOT TB has a better diagnostic capabilities in major
age groups 3. It was a good correlation between the two tests - the percentage of
correlation 80%. 4. The sensitivity of the T SPOT TB was 70% and 90% in TST

P1155
Connective tissue disorders as the factor that changes clinical course of
community-acquired pneumonia in children
Zoia Nesterenko1, Olena Ivanina2. 1Department of Pediatrics, Faculty of
Postgraduate Studies, Lugansk State Medical University, Lugansk, Ukraine;
2Outpatient Department, Lugansk Municipal Children’s Hospital No.2, Lugansk,
Ukraine

Aim: To study peculiarities of clinical course of community-acquired pneumonia
(CAP) in children with connective tissue disorders (CTD).
Methods: 64 children with CAP aged 1-18 were studied during one year. Patients
were divided for analysis into two age groups: children aged 1-3 (group A, n =
16), and aged 4-18 (group B, n= 48). All patients had manifestations of CTD.
CAP was clinically and radiographically diagnosed with detection of serum anti-
bodies (IgG and IgM) against intracellular pathogens measured by enzyme-linked
immunosorbent assay (ELISA).
Results: All patients had CAP caused by atypical pathogens with indistinct clin-
ical manifestations and symptoms. Recurrent course of CAP was in 54 (84,4%)
patients. CAP caused by Chlamydophilla pneumonia (Cp) was more frequent in
group A – in 15 (93,7% of the group) patients. CAP caused by Mycoplasma
pneumonia (Mp) was more frequent in group B - in 44 patients (91,6% of the
group), in 6,8% - together with Cp, in 27,3% - with Cytomegalovirus. Asthma
was diagnosed in 29 (45,3%) patients mainly of group B, with recurrent CAP
in 10 (34,5% of patients with asthma); 62,1% of these children had pulmonary
hypertension (PH). 44,4% of patients with PH had evidence of pulmonary fibrosis
(PF), which led to pneumatocele (PC) in 27,7%, polyserositis (PS) in 11,1% and
spontaneous pneumothorax (SP) in 3,4% of patients.
Conclusions: 1. Close relationship between CTD and CAP is revealed. 2. In
children up to 3 years old Cp CAP was more frequent, in children aged 4-18 -
Mp CAP. 3. More than one-third of patients with asthma had recurrent CAP. 4.
Asthma in children with CAP and CTD was more severe with development of PH,
PF, PS, SP.

P1156
Clinical management and outcome of childhood lung abscess (LA): A 15-year
experience
Oleksander Katilov, Dmytro Dmytriiev, Oleksander Mazulov. Pulmonology,
Vinnitsa National Medical University, Vinnitsa, Ukraine

In order to evaluate the clinical manifestations, management and outcome of child-
hood LA, a retrospective chart review of 35 pediatric with LA from Semtember
1995 to Semtember 2010 was conducted. Among the 37 patients (20 males and
15 females), 51, 4% (18/37) were primary lung abscess and 49,6% (17/35) had
underlying chronic diseases (secondary lung abscess). The predisposing factors of
the primary group (n = 18) included 16 cases of respiratory tract infection and 2
with laceration wound. The underlying diseases in the secondary group (n = 17)
included 11 cases of hematologic disorder (64,7%), 4 of congenital heart disease,
and 2 each of hyperimmunoglobulin E syndrome. 14 patients underwent diagnostic
tapping, including echo-guided aspiration (11 cases) and computed tomography-
guided percutaneous needle aspiration (2 case). Positive yield rate from aspiration
of lung abscess was 50% (7/14). Surgical intervention was performed in 10 of the
secondary group and in 1 patient from the primary group. The pathogens were
identified in 17 patients (49,6%): 5 with oral flora, 4 with Staphylococcus aureus
plus other pathogens, 1 with S. aureus alone, 2 with Pseudomonas aeruginosa plus
Proteus mirabilis, 4 with P. aeruginosa alone, and 1 with Aspergillus. The average
duration of parenteral antibiotic use was 20 days. 2 cases (5.4%) died due to poor
control of the underlying diseases, and 4 of the patients (10,8%) had sequelae (3
with bronchiectasis and 1 with lung fibrosis). Early percutaneous aspiration has an
important role in identification of pathogens. Oral anaerobes and S. aureus are the
core pathogens in primary lung abscess and gram-negative pathogens should also
be considered in secondary LA.
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P1157
Clinical characteristics of pediatric patients affected with H1N1/2009
pandemic influenza A virus who needed hospital admittance in the western
region of Guatemala
Kenneth Escobar1, Adolfo Cuá2, Fabiola Moscoso3, Mario Mejía1. 1Pediatrics,
Hospital Regional de Occidente, Quetzaltenango, Guatemala; 2School of
Medicine, Universidad de San Carlos de Guatemala, Quetzaltenango,
Guatemala; 3Central America and Panama Emergent Diseases Surveillance
Program, Hospital Regional de Occidente -CDC/CAP, Quetzaltenango,
Guatemala

Introduction: A new variant of the H1N1 influenza A virus caused a pandemia
from 2009 until the second semester of 2010.
Aim: To review the clinical characteristics of children who needed admission
to our hospital due to a respiratory infection caused by H1N1/2009 influenza A
pandemic virus.
Methods: We included in this review all pediatric patients who were admitted to
our hospital due to H1N1/2009 influenza A pandemic virus infection, detected by
a polymerase chain reaction test in a nasopharyngeal aspirate, sent to the CDC in
the US, for accurate viral classification.
Results: We reviewed 40 clinical files. 24 were male; mean age 19 months. 47%
were severe malnourished. Three symptoms were predominant in these patients:
fever, cough and some degree of respiratory distress. 87.5% of these patients
suffered from pneumonia, the main indication to be admitted to the pediatric ward.
Hematic biometries were normal. C reactive protein mean value of 30 mg.dl-1 in
26 cases. Only one patient received oseltamivir, but 87% (30 patients) were under
antibiotics since admission. 10% required mechanical ventilation. An alveolar ra-
diological pattern was seen in 70% of the chest X rays. Mean time hospitalization
7.5 days. The primary outcome of the study, mortality rate, was 7.5% (3 cases).
Conclusions: The mortality due to H1N1 2009 influenza A pandemic virus was
low, even though most of our patients were malnourished, had pneumonia and did
not receive antiviral treatment. This data correlates with data from other series
in which mortality rate from this new pandemic influenza virus was lower than
expected.

P1158
Outcome of H1N1 infection in hospitalised paediatric patients in a tertiary
hospital
Poovathoor Alexander, Hashim Javad, Yusriya Al Rawahi, Laila Al Yazdi,
Abdullah Balkhair. Department of Child Health,Department of Infectious
Diseases, Sultan Qaboos University Hospital, Muscat, Oman

Introduction: In Oman, a total of 7040 cases tested positive for H1NI with
31 deaths, till February 2010.We describe the clinical characteristics of children
admitted to Sultan Qaboos University Hospital (SQUH) from Sepember 2009 to
February 2010.
Methods: The clinical data of all children with influenza like illness were reviewed.
The diagnosis was confirmed in 38 cases by positive RT-PCR assay.
Results: A total of 243 children were admitted with influenza like symptoms,out
of which 38 tested positive forH1N1.The mean age group was 4 years 1 month.The
time between onset of symptoms and admission ranged from 1-14 days and the
duration of admission from 1- 22 days.LFT was abnormal in 2 children. None
of the confirmed cases had been vaccinated.25 of these 38 patients had co mor-
bidites.The most frequently reported symptom was cough.and the most frequent
sign was fever.Chest X ray was done for 27 of them and 14 patients had evi-
dence of pneumonia.Twelve percent of the cases had leucocytosis and leucopaenia
respectively.Thirty percent, had elevated CRP, the highest being 146. One child
required prolonged oxygen and needed intensive care including CPAP.No death
was reported.All patients except one, were given oseltamivir,after swabs were
taken for diagnosis.The duration of therapy was 5 days and no significant adverse
reactions were noted.No complications, related to H1 N1were noted in any of the
patients.
Conclusion: Influenza A virus infection affected all age grous,including children
less than 12 years of age.The mortality rate in the adult population was 7% in
hospitalised patients in Oman (Al Lawatia et al, SQUMJ 2011;10:326-324) but no
child died due to H1N1infection at SQUH or in any hospital in Oman.

P1159
Risk-factors of negative predictive value of cardiovascular system damage in
children with recurrent respiratory tract diseases
Ketevan Barabadze1, Ann Tsabutashvili2. 1General Paediatric, Tbilisi State
University D.Tatishvili Medical Center, Tbilisi, Georgia; 2General Paediatric,
Tbilisi State University, Tbilisi, Georgia

Introduction: Socio-economic problems in our country had a great influence
on health degree of population. The myocardium disorders in early age have
meaningfully risen all around in Georgia. The conventionally accepted risk-factors
of cardiovascular system disorders: Smoking, obesity, low physical activity, poor
nutrition, congenital load rate, and standard social and medical risk factors was
taken into account in our study.
Aims: Revealing of prognostic risk-factors of negative predictive value in cardio-
vascular system damages in children with recurrent respiratory tract diseases and
building up the preventive strategy.

Methods: A cross-sectional study was held. Examination involvement criteria
were as follows: children’s age (from 3 to 15). Pathological recurrent progressive-
ness of the respiratory system pathologies (5-7 episodes within the last year). The
study was carried out on the base of applications worked out by us according to
American Heart Association recommendation.
Results: The results are given in Table 1.

Table 1. Results

Experimental event chance Odds racio

For Cigarette smoking 1,2 1,77
For Congenital load rate 2,5 3,8
Obesity 1 1,37
Low physical activity 0,8 1,17
Poor Nutrition 2,74 4.
Abnormalities in History of Pregnancy and/or Delivery 1,9 2,7
Poor Habitat Status 1. 1,4
Presence of Streptococcal Infections 1,75 5,4

Conclusions: Study revealed the prognostic risk-factors of cardiovascular system
damages in children in Georgia with respiratory tract diseases. The application
applied by us in the study, can be used by pediatrics as well to reveal of children
of high risk group and build up the preventive strategy.

P1160
Impact of cough on quality of sleep and effect of anti-tussive treatment in
children: An observational study
Alessandro Zanasi1, Gianluca De Danieli2, Luigi Lanata2, Rossella Balsamo2,
Salvatore Cazzato3, Francesco De Blasio4. 1Pneumology Unit, Unversity of
Bologna, S.Orsola Malpighi Hospital, Bologna, Italy; 2Medical Department,
Dompè spa, Milan, Italy; 3Department of Paediatrics, University of Bologna,
Unversity of Bologna, S.Orsola Malpighi Hospital, Bologna, Italy; 4Respiratory
Medicine and Pulmonary Rehabilitation Section, Clinic Center, Private Hospital,
Naples, Italy

Background: Cough is one of the most frequent symptoms in children and
is the most common symptom for which children are visited by primary care
paediatricians.
Methods: We studied 433 children who required a paediatrician specific consul-
tation for acute cough and analyzed quality of sleep and anti–tussive treatment.
Results: The mean age of the children was 6.1 years (DS 3.6). Cough disturbed
sleep in 87.5% of children (Fig.1) and in 71% of parents.

The number of children treated with peripheral anti-tussives (leodropropizine
n=101) was higher than with central anti-tussives (codeine and cloperastine n=60).
Percentage of cough resolution was significantly higher with levodropropizine than
with central anti-tussives (47% vs. 28% respectively, p=0.0012) (Fig 2). Percentage
of no change or worsenng was lower for levodropropizine vs. central drugs (3%
vs. 18%, respectively).

Conclusions: Cough disturbed children and parents sleep. Both peripheral and
central anti-tussives were effective in reducing cough intensity, with an advantage
for levodropropizine in terms of higher cough resolution and lower unsuccessful
treatment.
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P1161
Primary ciliary aplasia as a cause of recurrent respiratory infections in an
infertile young man
Mario Canciani1, Sara Bortolato2, Gioia N. Canciani3, Margherita De Santi4.
1Allergology and Pulmonolgy Unit, Department of Paediatrics, University of
Udine, Udine, Italy; 2Allergology and Pulmonolgy Unit, Department of
Paediatrics, University of Udine, Udine, Italy; 3Norwich School of Medicine,
Health Policy & Practice, University of East Anglia, Norwich, Norfolk, United
Kingdom; 4Department of Human Pathology and Oncology, University of Siena,
Siena, Italy

We present a case of primary ciliary aplasia (PCA) a rare form of primary ciliary
dyskinesia, characterised by the total absence of cilia in respiratory and sperm
cells.
B.A. was born to healthy, first-degree related parents (first cousins). A few hours
following birth, the patient developed the first of recurrent upper and lower res-
piratory tract infections. Cystic fibrosis, major immune deficiencies and allergic
sensitization were excluded. Chest CT showed diffuse bronchiectasis of both
middle lobes. Nasal and bronchial mucosa samples on transmission electron mi-
croscopy revealed total lack of cilia and basal bodies on columnar epithelial cells,
despite displaying the morphological features of ciliated cells. At puberty, testicular
volume and serum hormone levels were normal. Seminal fluid analysis revealed:
ejaculate volume of 0.6 ml; pH 8; low sperm concentration (0.5-0.7 million of
spermatozoa/ml); and asthenospermia-terathospermia (immotile spermatozoa >

75%). Ultrastructural examination showed a high prevalence of spermatozoa with
normal nuclei and well structured acrosomes but a high percentage of spermatozoa
(>80%) totally lacked the neck region; this region was embedded in a wide
cytoplasm in the remaining 20%. No tails were detected in any samples. As the
respiratory mucosa and seminal fluid analyses showed the same morphological
features, the diagnosis of PCA was made. The clinical presentation at birth and
the parents’ consanguinity make it unlikely that these changes are the result of
infection or exposure to pollutants, thus supporting the hypothesis that PCA can
be an inherited disorder.

P1162
A neonate with respiratory distress and unilateral pulmonary hyperinflation
Abdullah Yousef1,7, Ella Sugo2,6, Bruce Currie3,6 , Pamela Palasanthiran4,6,
Adam Jaffe5,6. 1Pediatrics, King Fahad Hospital of The University, Khobar,
Saudi Arabia; 2Department of Anatomical Pathology, Sydney Children’s
Hospital, Sydney, Australia; 3Department of Pediatric Surgery, Sydney Children’s
Hospital, Sydney, Australia; 4Department of Immunology & Infectious Diseases,
Sydney Children’s Hospital, Sydney, Australia; 5Department of Respiratory
Medicine, Sydney Children’s Hospital, Sydney, Australia; 6School of Women’s
and Children’s Health, University of New South Wales, Sydney, Australia;
7College of Medicine, University of Dammam, Dammam, Saudi Arabia

Introduction: Bronchial atresia is characterized by a mucus-filled bronchocoele in
a blind-ending segmental or lobar bronchus, with hyperinflation of the obstructed
segment of lung.We report a case of bronchial atresia in a neonate with Congenital
Cytomegalovirus infection.
Case report: A 9-day old boy presented with history of increased work of breath-
ing and cyanosis. Antenatal ultrasound at 22 weeks of gestation demonstrated
hyper-echoic changes in the thorax and abdomen which did not progress through-
out pregnancy. At presentation to hospital he was in moderate respiratory distress

and was commenced initially on CPAP but he required mechanical ventilation
in the 2nd week of life. He had a normal white cell count,C-reactive protein &
negative blood cultures. CMV was detected by PCR in urine and blood, and in
endotracheal aspirate samples. Blood samples from newborn screen taken on day 2
of life was also positive for CMV by PCR, CMV IgM antibody was also positive.
A chest CT scan was performed (Figure A, B & C).
The child had a right middle lobectomy & pathology revealed a bronchocoele
with an 11mm mucus plug (Figure D) in a sub-segmental bronchus of the right
middle lobe. CMV inclusions with minimal surrounding inflammation were noted
on microscopy of the peripheral lung. In summary, this is the first reported case of
bronchial atresia occurring with cCMV infection which may give further insight
into the pathogenesis of this rare condition.

P1163
A girl with extensive dissemination of thoracic ecchinococcosus
Iris Groothuis1, C.P. van de Ven2, A.W.P.M. Maat3, G. Paleru4, J.C. de Jongste5.
1Pediatrics, Sophia Children’s Hospital, Rotterdam, Netherlands; 2Pediatric
Surgery, Sophia Children’s Hospital, Rotterdam, Netherlands; 3Thoracic Surgery,
Sophia Children’s Hospital, Rotterdam, Netherlands; 4Thoracic Surgery, Inst.
National de Pneumonologie “Marius Nasta”, Boekarest, Romania; 5Departments
of Pediatrics, Sophia Children’s Hospital, Rotterdam, Netherlands

A 10 year old girl from Irak was routinely screened for tuberculosis after immi-
gration. She reported chronic cough and chest pain during the past year. A cystic
lesion was detected on chest X-ray, and confirmed by a chest CT which also
showed some pleural nodules. There was no suspicion of malignancy, tuberculosis
was excluded and Echinococcus serology was negative. Bronchoscopy showed
no abnormalities, BAL cultures were negative and galactomannan was normal.
Abdominal ultrasound excluded cystic lesions in the liver. She was treated with
antibiotics and her symptoms dissapeared. Surgery was scheduled to make a final
diagnosis and because of the infection risk, with a diagnosis of infected CCAM
and pleural adhesions. Before surgery we made an MRI scan which revealed a
massive amount of cystic lesions, occupying a large part of her left hemithorax.
We now suspected dissiminated thoracic echinococcosus, and repeated serology,
wich was now positive. After albendazole pretreatment a left lower lobectomy and
resection of a large number of cysts was performed. Retrospectively, she had expe-
rienced an episode where she had noticed a salty taste and had expectorated white
matter, presumable as a sign of endobronchial rupture of an ecchynococcus cyst.
In conclusion, we present a rare case of extensively dissiminated pulmonary and
thoracic ecchinococcosus, which might have been prevented by careful medical
history taking, which could have detected cyst rupture.

P1164
Chronic nonspecific diseases of lungs (CNDL) and iodine deficiency diseases
in children
Turdikul Bobomuratov, Gulchekhra Isakova, Dilshoda Akramova,
Alimardon Kuziev. Pediatry, Tashkent Medical Academy, Tashkent, Olmazor,
Uzbekistan

During the chronic bronchopulmonary pathology as CNDL on children on back-
ground of iodine deficiency diseases, accompanied with the chain of unfavorable
event in immune system, metabolic processes which aggravate the clinical course,
as well as make ill effects.
Under observation were 68 children with CNDL average age patients 8,4±0,2.
Remoteness of diseases 4,71±0,4 years.
At determination of the size of the thyroid gland on US have revealed: hyperplasia
of thyroid gland I-degree on 52,3% children with CNDL, on 28,5% II-degree, on
19% are normal size of the organ.
The Analysis have shown that the level of TTG in contents of serum in all patients
were higher than checking group (R<0,001). The Level of free triiodothyronine
(TTh) and thyroxin (T4) were lower on 77,9%, but on 22,1% examined were
normal.
Also contents of cortisol on patients with severe condition were high (144±6,56
mg/ml) as compared with patients in medium condition (89,6±8,3 mg/ml).
For estimation of iodine insufficiency degree we defined the concentration of the
iodine in single portion of the urine by photometrical method. On 25% exam-
ined, median concentration of the iodine in urine was found the moderate iodine
insufficiency degree (20-49 Mκg/l), on 55.8% light degree (50-99 Mκg/l), but on
19% iodine concentration in urine was above 100 Mκr/l. Thus, presence of iodine
deficiency diseases in children with CNDL, has a definite significance during
and outcome of chronic bronchopulmonary process, which requires additional and
regular introduction of iodine-containing preparation and thyroid hormone.

P1165
Local cytokine production peculiarities in nasopharyngeal (adenoid) tissue of
children with chronic lymph proliferative syndrome of different etiology
Elena Varyushina1, Marina Drozdova2, Elena Tyrnova2, Andrey Simbirtsev1.
1Immunopharmacology, State Research Institute of Highly Pure Biopreparations,
St. Petersburg, Russian Federation; 2Pediatrics, Research Institute of Ear, Nose,
Throat & Speech, St. Petersburg, Russian Federation

Proinflammatory cytokines can regulate local inflammatory and immune responses
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during infections of respiratory tract. Production of IL-1α, IL-1β, IL-6 and IL-8
was investigated in children with chronic lymph proliferative syndrome. Biopsies
of adenoid tissue were taken in 42 children 3-8 years old during adenoctomy
or adenotonsilectomy. Cytokines production was detected in cryostat sections us-
ing non-direct immunohistochemistry. Neutrophils were stained histochemically.
Cytokine-producing cells (mainly macrophages) were counted in sections, results
were expressed in units (0 no reaction – 3 high intensity) and percent of positive
cases was calculated. I group of children (n=16) had Epstein-Barr virus (VEB), cy-
tomegalovirus (CMV)-infection (past-infection, PCR+DNA VEB, CMV), II group
(n=15) - streptococcal infection (ASL-0>200ME/ml), III group (n=11) - unclear
etiology. We detected IL-1a, IL-6 in 25-75%, IL-1b- in 25%, IL-8 – in 75% patients
from I group, but at 94-100% cases in II or III groups. Intensity of all cytokines
production was the highest in II group (IL-1a 1.40±0.40; IL-1b 1.40±0.35; IL-6
1.53±0.28; IL-8 1.73±0.32 units) and decreased in group I (IL-1a 0.25±0.23,
IL-1b 0.25±0.23, IL-6 0.50±0.27, IL-8 0.93±0.36); p<0.05 I vs II; I vs III (beside
IL-8); II vs III. The number of neutrophils infiltrated adenoid tissue showed local
inflmmation and did not differ significantly among three groups. We conclude
that in children with VEB, CMV infection cytokine production is suppressed in
comparison with groups with Streptococcal infection or unclear etiology.

112. Paediatric epidemiology: bronchiolitis,
pneumonia, asthma and spirometry in

non-respiratory conditions

P1166
Geographical variation in the risk of childhood pneumonia and relationships
to socio-economic and health deprivation
Matthew Thomas1, Alasdair Blain1, Mark Shirley1, Clare Simmister2,
Mohamed Elemraid3, Russell Gorton4, Mark Pearce5, Julia Clark3,
Stephen Rushton1, David Spencer2. 1Centre for Lifesciences Modelling,
Newcastle University, Newcastle-upon-Tyne, Tyne and Wear, United Kingdom;
2Department of Respiratory Paediatrics, Newcastle-upon-Tyne Hospitals NHS
Foundation Trust, Newcastle-upon-Tyne, Tyne and Wear, United Kingdom;
3Department of Paediatric Infectious Disease and Immunology,
Newcastle-upon-Tyne Hospitals NHS Foundation Trust, Newcastle-upon-Tyne,
Tyne and Wear, United Kingdom; 4Regional Epidemiology Unit, Health
Protection Agency North East, Newcastle-upon-Tyne, Tyne and Wear, United
Kingdom; 5Institute of Health and Society, Newcastle University,
Newcastle-upon-Tyne, Tyne and Wear, United Kingdom

Introduction: Socio-economic deprivation is a recognised risk factor for child-
hood pneumonia, while the relevance of health deprivation is unknown. The aim
of this study was to establish whether there is significant spatial variation in risk
of childhood pneumonia and whether this risk was determined by health and
socio-economic deprivation.
Methods: Data on childhood hospital admissions in NE England from May 1997-
April 2007 (0-14 years) with a diagnosis of bacterial or lobar pneumonia were
extracted from the Hospital Episode Statistics database. The spatial unit was a
postcode district, which was linked with data from the health and socio-economic
domains of the UK Child Wellbeing Index. Bayesian convolution models were
used to model the association between standardised relative risk of admission to
hospital with pneumonia in postcode districts and the deprivation indicators.
Results: There were 3874 admissions. From a total of 116 districts, 53 had a
significantly different relative risk (RR) using a 95% Bayesian confidence interval
(BCI) than that predicted by population alone (31 lower risk, 22 higher risk).
The lowest RR was 0.32 and the highest 2.34. When the deprivation indices were
included, the median effect of health deprivation was 0.43 (95% BCI 0.27-0.58).
The model using only health deprivation provided the best explanation for the
data (Deviance Information Criterion for null model 749.68 vs. 744.08 for health
deprivation model).
Conclusions: There is substantial variation in the relative risk of pneumonia
in different areas of NE England. Health deprivation better explains the spatial
variation in risk than socio-economic deprivation.

P1167
Risk factors for recurrent wheezing following bronchiolitis: 3 yrs of follow-up
Giulia Cangiano1, Alessandra Pierangeli2 , Carolina Scagnolari2 , Enea Bonci1,
Corrado Moretti1, Paola Papoff1, Jole Rabasco1, Ilaria Caiazzo1,
Marianna Ferrara1, Stefano Luciani1, Fabio Midulla1. 1Paediatrics, “Sapienza”
University, Rome, Italy; 2Molecular Medicine, “Sapienza” University, Rome, Italy

We have previously demonstrated the association between bronchiolitis from Rhi-
novirus (RV) and recurrent wheezing after one yr of follow-up (Eur Respir J 2010;
36 (54) P2707). Our objective was to identify wheezing recurrence and related
risk factors in infants with bronchiolitis from Respiratory Syncytial Virus (RSV),
RV, Bocavirus (hBoV), Influenza A and B, Parainfluenza 1-3, Metapneumovirus,

Adenovirus and Coronavirus detected from nasal washes with RT-PCR. 208 in-
fants (mean age ± SD 2.4±2.1, range 0.07-11 months, 89 males) hospitalized
with bronchiolitis were evaluated for recurrent wheezing (RW) during 3 yrs of
follow-up. Demographic and clinical data were obtained from parents with a struc-
tured questionnaire and patient’s medical files. Of they 208 infants, 152 (73%)
answered to the phone call. 104 viruses were identified from 92 infants: RSV in
68 (73.9%), RV in 15 (16.3%), hBoV in 17 (18.5%), RSV+hBoV in 10 (10.9%),
other viruses in 4 (4.34%). 34.9% of the infants with bronchiolitis had RW at the
3rd yr of follow-up. The related risk factors for RW were blood eosinophils counts
> 400 cells/mm3 (OR 9.26; CI 95% 1.09,79.0), breast feeding more than 2 months
(OR 2.43; CI 1.20,4.89) and bronchiolitis from RV (OR 3.17; CI 1.03,9.79). At
the 3rd yr of follow-up, 66.7% of the infants with bronchiolitis from RV have
RW comparing to 57.1% of the infants with bronchiolitis from hBoV, 39.7% of
the infants with bronchiolitis from RSV, 30% of the infants with bronchiolitis
from RSV+hBoV and 25% of the infants with bronchiolitis from other viruses.
In conclusion infants with RW at the 3rd yr of follow-up after acute bronchiolitis
seem to be those with atopic predisposition and a specific viral infection.

P1168
Making a bronchiolitis pathway work: If at first you don’t succeed ...
Leo Thanikkel, Georgia Spentzou, Roona Aniapravan, Rob Ross Russell.
Department of Paediatrics, Cambridge University Hospitals NHS Foundation
Trust, Cambridge, United Kingdom

Introduction: Last year we presented a poster asking why we were so poor at fol-
lowing bronchiolitis guidelines. A number of measures were undertaken following
last year’s poor performance. This year we re-audited the pathway.
Methods: In 2008 we developed a care pathway for bronchiolitis trying to reduce
unnecessary investigations and treatments, and optimise supportive care. Over the
first winter we failed to produce any impact [1]. Analysis showed that the problem
lay in the first hours of admission, and with doctors unfamiliar with the pathway.
Formal and informal feedback, and focused teaching was instituted. Monthly data
on key targets were collated and disseminated to staff.
Results: Over the first 4 months of the 2010/11 season the use of unnecessary
investigations and treatments fell considerably (see table). Median length of stay
also fell, from 3.0 days to 2.0 days.
This translates to significant savings. The reduced length of stay saved 77.4
beddays (∼£40,000 (� 48,000), 0.63 beds) and approximately £1500 (� 1800) in
investigation costs over the 4 month period. There have also been considerable
savings in treatment costs.

Rates of Rx and Ix 2008/09/10 data (%) 2010/11 data (%)

X rays 37.6 16.7
Blood tests 36.1 15.6
Blood cultures 27.0 7.8
Antibiotics 22.3 8.6
Steroids 9.0 3.7

Conclusion: Our work shows that the introduction of a guideline has to be con-
tinuously followed up with clear aims, focused teaching, and careful analysis. We
believe that engaging doctors at all levels and regular feedback about progress are
essential. Perseverance is important in order for the pathway to pay off, especially
in a system where at regular intervals doctors rotate into the department.
Reference:
[1] Gupta et al. P2706. ERS meeting, Barcelona.

P1169
Respiratory syncytial virus (RSV) prophylaxis in special populations
Ian Mitchell1, Bosco Paes2, Abby Li3, Krista Lanctot3. 1Paediatrics, University
of Calgary, Calgary, AB, Canada; 2Paediatrics, McMaster University, Hamilton,
ON, Canada; 3MORE, Sunnybrook Health Sciences Centre, Toronto, ON, Canada

Objective: To compare palivizumab utilization and compliance, and respiratory
infection (RI) outcomes in subgroups of infants at high risk for RSV within the
Canadian Registry Database.
Methods: A prospective, observational, registry of infants at 29 sites who received
≥1 dose of palivizumab during the 2006-2010 RSV seasons. Utilization and RI
outcomes were collected monthly over the full course of palivizumab. Infants ≤35
completed weeks gestational age without medical conditions who met standard
approval criteria (Group 1) were compared to those at high risk of RI due to
underlying medical illnesses (Group 2).
Results: There were more infants in Group 1 (n=4880, 84%) than Group 2
(n=952, 16%). Group 2 included Down syndrome (20.2%), upper airway anoma-
lies (18.5%), pulmonary disorders (13.3%), cystic fibrosis (12.3%), neuromuscular
impairment (8.2%), multiple system disorders (6.1%), cardiac disorders (2.7%),
immunocompromise (1.8%), and miscellaneous disorders (16.9%). From 2006-
2010, the proportion of Group 2 infants increased 4-fold from 5.6% (69/1224) to
19.1% (462/2413). Group 2 was older at enrollment (10.2±9.2 vs 3.5±3.1 months,
p<0.005), had more advanced gestational age (35.9±6.0 vs. 30.9±5.4 weeks,
p<0.005) and had higher RI (9.0% vs. 4.2%, p<0.0005) and RSV hospitalization
(2.35% vs 1.32%, p=0.003) rates. Group 2 infants tended to be less compliant
with treatment (69.4% vs. 72.8%, p=0.048). Group (p=0.015) was an independent
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predictor of RSV hospitalization over compliance (p=0.951; model: χ2=5.273,
df=1, p=0.022).
Conclusion: Results imply that infants with underlying medical disorders, though
not currently approved for prophylaxis, are at an elevated risk for both RI and
RSV hospitalization.

P1170
Associations between bronchiolitis and respiratory outcomes at 18 years in
the PIAF birth cohort
Desmond Cox1,2, David Mullane1,2, Steven Turner1,2 , Guigeng Zhang2,
Catherine Hayden2, Jack Goldblatt2 , Lou Landau2, Peter Le Souef1,2.
1Respiratory, Princess Margaret Hospital, 2School of Paediatrics and Child
Health, University of Western Australia, Perth, WA, Australia

Introduction: The Perth infant asthma follow-up (PIAF) study is a birth cohort
of unselected subjects who have undergone longitudinal respiratory assessments
from birth to 18 years. We previously reported that individuals with bronchiolitis
had reduced lung function and increased wheeze in later childhood. We also found
that there was reduction in lung function in individuals both before bronchiolitis
and at 11 years of age.
Aim: To investigate the relationship between bronchiolitis and respiratory out-
comes in early adulthood.
Methods: Children had prospective assessments performed at 1, 6 and 12 months
and again at 6, 11 and 18 years. They included a questionnaire, lung function,
airway responsiveness and skin prick testing.
Results: The initial recruitment population was 253. We followed up 150 chil-
dren at 18 years, of which 20 had current asthma and 13 had persistent asthma.
There were 16 cases of confirmed bronchiolitis previously identified. We found
a significant association between bronchiolitis and “ever being diagnosed with
asthma” (p=0.01, OR 7.35, 95%CI 1.5 to 35.0) and “ever being diagnosed with
asthma” (p=0.03, OR 5.1, 95%CI 1.1 to 23.2) at 18 years. Children diagnosed
with bronchiolitis had a mean reduced FEF of 16% (95% CI;-1.4 to -0.8, p=0.03)
when compared to rest of the cohort at 18 years.
Conclusion: These data confirm that the reduced flows at 1 month and 11 years
were not fortuitous and suggests that this group have airways that predisposed
to bronchiolitis in infancy, increased asthma in childhood, no increase in active
symptoms in early adult life but will need follow up to see if they are prone to
conditions such as COPD or tobacco related lung disease.

P1171
The association of caesarean section delivery with asthma and atopy in
children: Effect modification by family history of allergies
Ourania Kolokotroni1,2 , Nicos Middleton2, Marina Gavatha3,
Demetris Lamnisos1,2, Kostas Priftis4 , Panayiotis Yiallouros1. 1Cyprus
International Institute for Environmental and Public Health, Cyprus University of
Technology, Limassol, Cyprus; 2Department of Nursing, Cyprus University of
Technology, Nicosia, Cyprus; 3Department of Paediatrics, Penteli Children’s
Hospital, Athens, Greece; 4Third Department of Paediatrics, Attikon Hospital,
University of Athens School of Medicine, Athens, Greece

Introduction: Studies on the association of birth by caesarean section and allergies
have produced conflicting findings. Evidence on whether this relation may differ
in those at risk of atopy is limited.
Aim: To investigate the association of mode of delivery with asthma and atopic
sensitization and the extend to which this effect is modified by family history of
allergies
Methods: Asthma outcomes were assessed cross-sectionally in 2216 children aged
8 using the ISAAC questionnaire whilst in a random subgroup of 746 skin prick
tests to eleven allergens were also performed. Adjusted odds ratios of asthma and
atopy by mode of delivery were estimated in multivariable logistic models.
Results: After adjusting for potential confounders, children born by caesarean
section as compared to vaginally had significantly higher odds of reporting ever
having wheeze (OR 1.36, 95%CI 1.07-1.71), asthma diagnosis (OR 1.41, 95%CI
1.09-1.83) and atopic sensitization (OR 1.67, 95%CI 1.08-2.60). There was some
evidence that family history of allergies may modify the effect of caesarean section
delivery on atopy (p for effect modification=0.06) but not asthma. More specif-
ically, children with a family history of allergies had double the odds of atopic
sensitization if born by caesarean section (OR 2.34, 95%CI 1.20-4.54) whilst a
non-significant association was observed in children without a family history of
allergies (OR 1.27, 95%CI 0.69-2.36)
Conclusion: Birth by caesarean section is associated with asthma and atopic
sensitization in childhood. The association of caesarean delivery and atopy but not
asthma is more pronounced in children with family history of allergies.

P1172
Physical activity and asthma symptoms in a population-based cohort
Corina S. Rueegg1, Marie-Pierre F. Strippoli1 , Caroline S. Beardsmore2,
Michael Silverman2, Claudia E. Kuehni1. 1Institute of Social and Preventive
Medicine, University of Bern, Bern, Switzerland; 2Department of Infection,
Immunity & Inflammation, University of Leicester, Leicester, United Kingdom

Aim: Longitudinal data on physical activity and asthma in children are scarce.

We aimed to assess, whether physical activity differs between children with and
without asthma symptoms.
Methods: In a population-based cohort, we collected information on physical
activity and respiratory symptoms (wheeze, cough without colds, night cough)
by questionnaire at ages 4-8 (N= 5212) and 6-10 years (N=4236). We compared
prevalence of symptoms between inactive (0-1 hour/day of outdoor play) and
active (≥2 hours/day) children.
Results: At age 4-8, 4447 children (85%) were active, at age 6-10, 3686 (87%).
In 4-8 years olds, 17% of active and 19% of inactive children had current wheeze
(p=0.139), 38% vs. 41% had cough without colds (p=0.142), 27% vs. 33% had
cough at night (p=0.003), 12% vs. 12% had moderate wheeze needing inhaler
treatment (p=0.565). In 6-10 year olds, 15% of active vs. 16% of inactive children
had current wheeze (p=0.636), 36% vs. 40% had cough without colds (p=0.066),
25% vs. 30% had cough at night (p=0.008), and 10% in both groups had wheeze
necessitating treatment (p=0.701).
Conclusions: Physical activity levels were comparable between children with and
without asthma related symptoms, with small differences only seen mainly for
cough at night. Further analysis will investigate whether this is due to insufficient
asthma treatment, and determine potential long-term effects of physical activity on
prognosis of symptoms and lung function.

P1173
Prevalence of asthma and allergies in the Greek (G/C) and Turkish (T/C)
communities in Cyprus
Demetris Lamnisos1,2, Ourania Kolokotroni1,2 , Huseyin Koksoy3,
Nicos Middleton1, Kenan Arifoglou3 , Muharem Faiz4, Panayiotis Yiallouros2.
1Department of Nursing, Cyprus University of Technology, Limassol, Cyprus;
2Cyprus International Institute for Environmental and Public Health, Cyprus
University of Technology, Limassol, Cyprus; 3Cyprus Turkish Medical
Association, Nicosia, Cyprus; 4Cyprus Social and Economic Research Centre
(KADEM), Nicosia, Cyprus

Background: The G/C and T/C communities have been living apart for more than
30 years, with the former presumably leading a more westernised lifestyle.
Aim: To estimate the prevalence of allergic diseases in both communities and
investigate whether any lifestyle characteristics underlie the observed differences.
Methods: The ISAAC questionnaire enriched with questions on lifestyle was
completed for 10156 children aged 7-8 and 13-14 years. Odds ratios of asthmatic
and allergic symptoms between communities were estimated after controlling for
potential risk factors in multiple logistic regression models.
Results: With the exception of eczema, slightly but consistently lower prevalence
was observed for all other outcomes among G/C community in both age-groups.
The prevalence of wheezing among 7-8 year-olds was 8.7% vs 11.4% (OR=0.74,
p<0.01). Family history of atopy and early nursery attendance were elevated
amongst the G/C. Other favourable factors as projected in the hygiene hypothesis
were more frequent in the T/C community, including higher proportion in less
urban areas (60% vs 34%), bedroom sharing (52% vs 37%) and exposure to farm
animals (4.7% vs 0.6%). The same picture emerged in the 13-14 year old group.
Controlling for participants’ characteristics did not overturn the observed pattern
in terms of community in either age-group e.g. the adjusted OR for wheezing
remained at 0.73 (p=0.03) in the younger age-group.
Conclusions: Observed differences in the prevalence of risk factors between the
two communities did not account for the lower prevalence of asthma and allergies
among G/C children, suggesting that other factors not related to the hygiene
hypothesis might be at play.

P1174
Assessment of primary care doctor’s diagnosed bronchial asthma in
schoolchildren
Ole D. Wolthers. Asthma and Allergy Clinic, Children’s Clinic Randers, Randers,
Denmark

Rationale: In primary care settings the clinical diagnosis of paediatric asthma is
mainly based on symptoms.
Objective: To assess diagnostic outcome in schoolchildren referred to a secondary
paediatric referral centre with a suspected or established primary care doctor’s
diagnosis of bronchial asthma.
Methods: Children with a suspected or established primary care doctor’s diag-
nosis of bronchial asthma were included in the survey. At referral and during a
6 months evaluation period patient characteristics, history, symptoms, signs and
results of type 1 allergy tests, spirometry, post bronchial beta-2 agonist dilation
tests, 4-weeks daily measurement of peak flow rates, corticosteroid reversibility
trials and exercise challenge tests were entered into a pre-defined electronic form.
The secondary centre diagnosis of asthma was based on these data.
Results: 665 consecutively referred children aged 5-15 (mean 8.1) years, 233 girls
(35%) and 432 boys (65%), were included in the study. 183 (27.5%) children had
a referral diagnosis of suspected asthma, 482 (72.5%) an established referral diag-
nosis of asthma. In the latter group 316 children (65.5%) were on inhaled steroids
at the time of referral, 166 ((34.5%) were not. In the groups of suspected and
established asthma the diagnosis was confirmed in 82 (44.8%) and 200 (41.5%),
respectively.
Conclusions: In more than half of schoolchildren with a suspected or established
primary care doctor’s diagnosis of asthma referred to a secondary paediatric re-
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ferral centre the diagnosis may not be confirmed. Sensitivity and specificity of the
diagnosis of asthma in schoolchildren established in primary care settings need
further improvement.

P1175
Evidence that children can assess their asthma medication devices
Katerina Papataxiarchou1, Nikolaos Grekas1, Katerina Athanassiou1,
Athanasios Kaditis2, Polytimi Panaghiotopoulou-Gartagani2. 1Clinical Research
Department, Elpen Pharmaceutical Co Inc, Pikermi, Attica, Greece; 2First
University Department of Pediatrics, Aghia Sophia Childrens Hospital, Athens,
Greece

Introduction: The value of obtaining children’s reports about their health from
questionnaires is important in clinical paediatrics and child health research. FSI-10
questionnaire for asthma devices’ assessment has been developed and implemented
for adult patients. The reliable Greek version has also been used in adults for both
clinical practice and research.
Objectives: The aim of this pilot study was to examine the suitability of Greek
FSI-10 in asthmatic children in order to measure their satisfaction and the usability
of inhalers in daily practice.
Methods: This 8-week pilot study was designed and conducted as an open label,
single-centre, non interventional, notified to regulatory authorities. Patients have
consented in study participation by their legally authorised persons. 33 (15 female)
asthmatic school children aged between 6 and 16 years were on the same device
use at least two months before study enrollment. Four different breath activated
dry powder inhalers (Aeroliser®, Elpenhaler®, Diskus®, Turbuhaler®) were used
by study subjects. Questionnaire’s items were child-reported and completed by
the two pediatricians who interviewed in details the selected patients at the end
of the study. All necessary clarifications and explanations were also given by the
phycisians during interview.
Results: Evidence that school children can reliably assess their inhalers by us-
ing the Greek FSI-10 was concluded. The questionnaire was easily understood.
Reliability was very good as shown by Cronbach test (Cronbach’s alpha = 0.925).
Conclusions: Greek FSI-10 may be used in pediatric school aged population.
Minor modifications may improve its measuring properties and reliability. Further
work on this topic is needed.

P1176
Validation of history on atopy and childhood illness in a clinical birth cohort
study
Nadja Hawwa Vissing, Signe Marie Jensen, Hans Bisgaard. Copenhagen
Prospective Studies on Asthma in Childhood; COPSAC, Copenhagen University
Hospital Gentofte, Health Sciences, University of Copenhagen, Gentofte,
Denmark

Background: The longitudinal birth cohort study is the preferred design for studies
of childhood health, particularly asthma and other atopic diseases. Still, prospec-
tive data collection depends on recollection of the medical history representing a
potential recall-bias.
Aims: We aimed to ascertain completeness of our data on atopic disease and other
health symptoms reported in a closely monitored birth cohort study. Possible bias
from symptom severity and socioeconomics were sought.
Methods: The Copenhagen study on Asthma in Childhood (COPSAC) is a clinical
birth cohort study of 411 children. Child health is monitored at 6-montly clinic
visits from birth till age 3 with a particular emphasis on asthma and other atopic
diseases. Cohort information of 260 children was compared with the records from
family practitioner as an external reference.
Results: A total of 6134 medical events were reported at the COPSAC interviews.
Additional 586 medical events were recorded by family practitioners, but not
reported at the interview. None of these missed events were related to atopic
disease. Respiratory, infectious and skin related symptoms showed completeness
above 90%, other diseases showed lower completeness around 77%. There was
no meaningful influence from concurrent asthma or socioeconomics, including
household income, mother’s education or employment.
Conclusion: The COPSAC study exhibited full completeness to the main study
objectives, atopic disease, and high completeness to respiratory, infectious and skin
related illness. Our findings support the validity of clinical interviews of parents
in longitudinal cohort studies investigating childhood illness and atopic disease in
childhood.

P1177
Psychogenic cough: Clinical and laboratory characteristics
Vasiliki Avramidou, Elpis Hatziagorou, Fotis Kirvassilis, Dimos Gidaris,
John Tsanakas. 3rd Paediatric Dept, Paediatric Pulmonology Unit, Hippokration
Hospital, Aristotle University, Thessaloniki, Greece

Background: A bizarre loud and honking cough which increases with increased
attention and is absent at night in an otherwise well child suggests a psychogenic
origin.
Aim – method: Clinical and laboratory characteristics of children with psy-
chogenic cough were analyzed retrospectively. Children were followed up in a
Paediatric Respiratory clinic, over a nine year period.

Results: 114 children with psychogenic cough (46% boys) aged 4.5 - 18 years
were evaluated. Mean duration of the cough was 8.66±11.1 months. Clinical
characteristics of cough were: harsh and explosive (85%), croupy and barking
(14%), exacerbating in the presence of medical staff (62%), disappearing with
sleep (98%), not exacerbated with exercise (82%), not accompanied with wheeze
(98%). Fifty-three children (46%) appeared to be under psychological stress, in-
cluding school phobias, attention seeking, or anxiety (28%) and parental strife
(18%). Sixty-three children (55%) had been prescribed antitussive medication,
salbutamol, inhaled and oral steroids, or anti-histamines, with no response. Physi-
cal examination and lung function tests were normal. Among 21% of the children
flexible bronchoscopy was normal. Explanation and discussion of the problems
that appeared to be associated with the cough were beneficial for 81% of the
patients. 6% of cases with persistent symptoms despite reassurance were referred
for psychiatric consultation.
Conclusions: In children with chronic cough, the characteristics of the cough may
be suggestive of psychogenic cough. The physician’s awareness of the possibility
of psychogenic factors in the aetiology of persistent cough may help in early
diagnosis and thus unnecessary and expensive investigations may be avoided.

P1178
Tourette’s syndrome manifest as chronic cough in children
Teh-Ming Wang1, Chin-Hua Su2. 1Pediatrics, Taichung-Veterans General
Hospital, Taichung, Taiwan; 2Pediatrics, Tungs’Taichung MetroHarbor Hospital,
Taichung, Taiwan

Background: Tourette’s syndrome (TS) is a neuropsychiatric disorder character-
ized by the presence of involuntary motor and phonics tics. Some of the involuntary
phonic tics may present as coughing, grunting, and wheezing. These symptoms
may easily be confused with the symptoms associated with the disorders causing
chronic persistent cough. The purpose of this study was to present our experience
of the clinical manifestation and treatment outcome of the TS.
Material and methods: Retrospective review studies were done from Jan 2008 to
Dec. 2010. There were 8 patients met the criteria of TS who initially present as
chronic cough (cough > 4 weeks) in OPD.
Results: Their ages ranged between 6 and 17 years old. Of these patients, 6
(75%) were boys, 2 (25%) were girls. The onset of vocal tics is less than 1 year
after the onset of motor tics. All cases showed simultaneously multiple tics. The
most common tics in TS were throat clearing (5/8), facial grimacing (4/8),mouth
opening (4/8), barking cough (3/8), head turning (2/8), shoulder jerk (2/8). Two
of 8 patients were associated with the behavioral disorders, obsessive-compulsive
disorder (1/8), attention-deficit disorder (2/8). No known of positive familial his-
tory in our patients. All patients suffered from rhinitis more or less and S/S could
fully remit after aggressive nasal management except 2 patients.
Conclusion: We would like to point out that TS should also be considered in
children with chronic cough. This may help prevent the potential unwanted effects
of the drugs which are presumptively given to these patients.

P1179
Prognostic importance of congenital stridor occurred during the 1st year of
life in children of five years of age
Elena Striga, Olga Zaytseva, Yury Soldatsky. Paediatric, The Moscow State
Mediko-Stomatological University, Moscow, Russian Federation

Introduction: Stridor usually manifests after birth or at the age of 1 month and
often disappears at 2-4 years of age without any treatment. The absence of data
on growth and development of children with congenital stridor in literature have
become the point of our research.
Objective: To evaluate the impact of congenital stridor in infants as a predictor of
chronic diseases.
Methods: We examined 114 1-year old patients with congenital stridor. 60 chil-
dren were included in 5-year catamnesis data. Our cohort consisted of children
with persistent congenital stridor, excluding children with stridor due to ARD or
tracheal intubation.
Results: On their admission to the hospital all children had stridor of various
degrees, 21,9% had regurgitation, 7% - choking, 7,9% - projectile vomiting, 5,3%
were short-winded, 4,4% had sleep apnea and voice change. All children underwent
thorough examination, rhinolahryngoscopy was performed in 94 patients.
Laryngomalacia was diagnosed in 80%, accompanied by pharyngolaryngeal reflux
and gastroesophageal reflux in 93,3%. Reflux-esophagitis without inflammatory
changes was found in 53,3%. All patients had connective tissue dysplasia. Mitral
valve failure was present in 35%, PFO - in 16,7%, heart rate abnormalities - in
21,7%. Chest deformations were found in 45%, hypermobility of joints - in 38,8%.
Conclusions: Congenital stridor may serve as a predictor of chronic disorders of
gastrointestinal tract, ENT-system, dysplasia of connective tissue, cardiovascular
diseases. Children with congenital stridor need to undergo detailed examina-
tions and long-term regular medical check-ups in order to minimize the risk of
complications.
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P1180
Factors associated and attack rate in adenovirus infection among children
with chronic respiratory disease
Carlos Flores Berrios1, Mireya Mendez1, Bernardita Chateau1,
Claudia Astudillo1, Hugo Cerda1, Sandra Flores2. 1Pontificia Universidad
Catolica de Chile, Hospital Josefina Martinez de Ferrari, Santiago, Chile;
2Facultad de Medicina, Universidad Andres Bello, Santiago, Chile

Background: Intrahospital adenovirus infections spread easily causing a profound
impact in morbidity and mortality associated with outbreaks.
Objectives: To identify the attack rate of adenovirus infection in a hospital for chil-
dren with chronic respiratory diseases (CRD) and to assess the factors associated
to the infection.
Material and methods: Fifty children with CRD were evaluated between June
2010 and October 2010 at Josefina Martinez Hospital. They were exposed during
the Winter Campaign to patients with respiratory infections admitted during that
period. “Case” was defined as “Case”. Univariate and multivariate logistic regres-
sion models were used to calculate odds ratios and 95% confidence intervals for
selected variables: gender, age, tracheostomy and gastrostomy.
Results: Twenty four of chronic patients (48%) were younger than 2 years old
and nineteen of them (38%) were 2 to 5 years old, 68% of all children have
tracheostomy and 50% of them have gastrostomy. The attack rate was 50% in three
months. There was no mortality. Risk factor associated with adenovirus infection
was age 0 to 23 months old (OR = 11.1, 95% CI 1.12 - 109.6, p = 0.039). There
was no association with other variables.
Conclusions: It is important to strengthen prevention measures for adenovirus
infection, and these should be kept as long as viral shedding is prolonged. Closed
hospitals allow a rapid dissemination. Infants are highly vulnerable. Tracheostomy
is not associated with increased risk of infection.

P1181
Pulmonary function abnormalities in Egyptian sickle cell disease patients
Amany Abou Zeid, Mona El Ghamarawy. Chest, Cairo University Hospitals,
Cairo, Egypt Pediatric Hematology, Cairo University Hospitals, Cairo, Egypt

Background: Pulmonary complications account for significant morbidity and
mortality in sickle cell disease (SCD) patients. Abnormal pulmonary functions
(PFTs) in these patients include airway obstruction, restriction, abnormal diffusing
capacity, and hypoxemia. This study was carried out to assess PFTs among SCD
patients, and the effects of different clinical and laboratory variables on PFTs.
Methods: Forty five steady state SCD patients, previously diagnosed and followed
up at the Hematology Outpatient Clinic of New Children Hospital; Cairo Univer-
sity, were included. Twenty seven were homozygous for HbSS and 18 sickle β

thalassemia. Their mean age was 15.1 years with a range of 5-33years. Clinical,
laboratory and PFTs were performed.
Results: Abnormalities of PFTs were found in 57.8% of our patients (n=26, 23
having restrictive and 3 obstructive patterns). According to severity of affection,
44.4%, 8.9% and 4.4% had mild, moderate and moderate to severe abnormalities
respectively. Patients’ age was the only clinical variable that showed a statis-
tically significant difference between SCD patients with normal and abnormal
PFTs (p=0.02) and between those with normal and restrictive patterns (p =0.05).
Frequency of vaso-occlusive crisis and serum ferritin level showed a statistically
significant relation with severity of pulmonary affection (p=0.01 and 0.01 respec-
tively). No statistically significant difference in parameters of PFTs of patients on
hydroxyurea (HU) and those not.
Conclusion: Pulmonary function abnormalities, mostly mild and restrictive, were
found among our SCD patients. These changes may be more prominent with
increasing age. Severity of pulmonary affection was related to frequency of VOC.

P1182
Pulmonary function in children with inflammatory bowel disease do not
differ from healthy population
Joanna Peradzynska1, Katarzyna Krenke1, Joanna Lange1,
Aleksandra Banaszkiewicz2, Izabela Lazowska2. 1Pediatric Pneumonology and
Allergy, Medical University of Warsaw, Warsaw, Poland; 2Pediatric
Gastroenterology, Medical University of Warsaw, Warsaw, Poland

Crohn’s disease (CD) and ulcerative colitis (UC) are multisystem disorders. Be-
sides inflammatory process in the mucosa of the gastrointestinal tract there is an
evidence of an existence of extraintestinal inflammation. This include pulmonary
involvement. There are no exact data showing the prevalence of inflammatory
bowel disease (IBD)-correlated lung manifestation in children. The aim of the
study was to investigate pulmonary involvement in children with IBD.
Material and methods: Fifty patients with IBD (25 with CU and 25 with CD,
mean age 14,19±3,2) and 39 healthy control subjects (mean age 13,97±3,47)
were included in the study. All patients from study and control group underwent
standard spirometry, whole body pletysmography, assessment of diffusing lung
capacity for carbon monoxide (DLCO).
Results: There were no significant differences between study and control groups
Lung volumes remain within normal limits. DLCO was abnormal in 9 (18%) and
6 (15.3%) children from study and control group, respectively. We found one
patient (2%) with decreased vital capacity (restriction not confirmed by whole
body pletysmography) and two (4%) with obstructive changes in IBD group. In

two patients from control group (5.1%) airway obstruction was diagnosed. Small
airways tests were abnormal in 13 (26%) subjects from study group and in 13
(33%) control patients.
Conclusion: Pulmonary function in children with inflammatory bowel disease do
not differ from healthy population.

P1183
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P1184
Peripheral airway function in adults with sickle cell disease
Alice Chubb1, Alan Lunt1, Moira Dick2, David Rees2, Sue Height2, Swee
Lay Thein3, Gerrard F. Rafferty1, Anne Greemough1. 1Division of Asthma,
Allergy and Lung Biology, King’s College London, London, United Kingdom;
2Department of Paediatric Haematology, King’s College Hospital, London,
United Kingdom; 3Department of Molecular Haematology, King’s College
Hospital, London, United Kingdom

Aim: Impulse oscillometry (IOS) requires minimal patient co-operation and as-
sesses peripheral airway function. Our aim was to determine whether IOS indices
were useful to identify lung function abnormalities in adults with sickle cell disease
(SCD).
Methods: IOS measurements were performed on 36 adults, homozygous for sickle
cell haemoglobin (HbSS), mean age 40.77 (± SD 13.80) years; the controls were
10 ethnically matched subjects. Respiratory system resistance (Rrs) at oscilla-
tion frequencies of 3Hz (Rrs3), 5Hz (Rrs5), 10Hz (Rrs10), 15Hz (Rrs15) and
20Hz (Rrs20), respiratory system reactance (Xrs) at an oscillation frequency of
5Hz (Xrs5), resonant frequency (fres) and reactance area (AX) were recorded.
Frequency dependence of resistance between 3 and 20Hz (f-dr) was also calculated.
Results: Rrs was raised at all oscillometry frequencies in the SCD patients. Xrs5
and AX were increased in SCD patients (p= 0.00091, p=0.0006 respectively). The
slopes of the linear transformations of frequency dependence of resistance (f-dr)
curves were negative in SCD patients, but not in the controls (p<0.0001).

Controls SCD patients p

Rrs 3 Hz (kPa l–1 s–1 ) 0.4150 (0.3050–0.4525) 0.5300 (0.4225–0.6845) 0.0034
Rrs 5Hz (kPa l–1 s–1) 0.3550 (0.2750–0.3950) 0.4575 (0.3685–0.5838) 0.0026
Rrs 10Hz (kPa l–1 s–1) 0.3050 (0.2550–0.3525) 0.3780 (0.3155–0.4565) 0.0077
Rrs 15Hz (kPa l–1 s–1) 0.2800 (0.2450–0.3400) 0.3325 (0.2800–0.4058) 0.0341
Rrs 20Hz (kPa l–1 s–1) 0.2650 (0.2475–0.3250) 0.3400 (0.2713–0.3924) 0.0377
Xrs 5Hz (kPa l–1 s–1) -0.1000 (–0.1070, –0.0710) -0.1410 (–0.2296, –0.0970) 0.0091
AX 0.2850 (0.1300–0.3875) 0.7100 (0.4225–1.881) 0.0006
Slope 0.0030 (0.00275–0.00625) –0.2617 (–0.3676, –0.1977) <0.0001

Conclusion: These results suggest adults with SCD have peripheral lung changes.
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P1185
Assessment of tracheobronchomalacia in relapsing polychondritis using
impulse oscillometry
Hiroshi Handa1, Hiroki Nishine1, Hirotaka Kida1, Takeo Inoue1,
Masamichi Mineshita1, Noriaki Kurimoto2 , Teruomi Miyazawa1. 1Division of
Respiratory and Infectious Diseases, Department of Internal Medicine, St.
Marianna University School of Medicine, Kawasaki, Japan; 2Division of Chest
Surgery, Department of Surgery, St. Marianna University School of Medicine,
Kawasaki, Japan

Background: Airway involvement in relapsing polychondritis (RP) includes air-
way inflammation, airway narrowing and malacia. Systemic corticosteroid and
immunosuppressive therapy does not always improve airway involvement making
pulmonary interventions such as balloon dilation and stenting necessary. Impulse
oscillometry (IOS) measurements can be safely performed in patients with airway
involvement during quiet breathing before and after pulmonary intervention.
Objectives: To confirm whether IOS can assess airway involvement in RP.
Methods: Fifteen patients diagnosed with RP, based on McAdam’s criteria par-
ticipated in this study. Airway disease including: airway narrowing, airway wall
thickness, calcification and malacia were confirmed by computed tomography
(CT). IOS was performed in all patients and respiratory resistance (Rrs) and
respiratory reactance (Xrs) were calculated in frequency ranges of 5Hz increments
from 5 to 35Hz.
Results: Five patients developed into tracheobronchomalacia (TBM). R5-R20 and
X5 showed a significant difference between patients with TBM and patients with
only airway involvement (AI) (R5-R20:TMB 0.48±0.21kPa/(l/s), AI 0.15±0.27
kPa/(l/s), p<0.005, X5: TBM -0.48±0.17 kPa/(l/s), AI -0.22±0.25 kPa/(l/s),
p<0.013). IOS was measured before and after stenting in 1 patient and a marked
improvement was seen after stenting (before: R5 0.95kPa/(l/s), R20 0.5kPa/(l/s),
-0.46kPa/(l/s), Fres 35.37l/s, R5-R20 0.45kPa/(l/s), after: R5 0.31kPa/(l/s), R20
0.29kPa/(l/s), -0.09kPa/(l/s), Fres 9.13l/s, R5-R20 0.02kPa/(l/s)).
Conclusions: IOS was useful in the evaluation of airway involvement in RP and
R5-R20 and X5 were practical markers to differentiate patients with TBM.

P1186
Diagnostics of loss in lung elastic recoil pressure using impulse oscillometry
and body plethysmography
Larisa Kiryukhina, Marina Kameneva. Lung Function Laboratory, Research
Institute of Pulmonology I.P.Pavlov State Medical University, Saint-Petersburg,
Russian Federation

Respiratory resistance at 20 Hz (R20) by impulse oscillometry (IO) characterizes
airways resistance with inextensible walls. Airways resistance (Rtot) by body
plethysmography reflects the total resistance of the first 8 - 10 bronchi generations.
These indicators by different methods are close physiologically. The airways in
patients with an emphysema are deprived of elastic support, so a lung compliance
(CL) considerably increases. We have assumed that shunting of R20 increases with
loss of lung elastic recoil.
Aim of the study is evaluation loss of respiratory resistance by IO with increasing
of compliance and decreasing of lung elastic recoil.
Materials and methods: We compared Rtot and R20 in 67 healthy volunteers
(32F/35M, 47±1 yrs) and in the patients with obstructive disorders - 41 patients
with COPD (0F/41M, 56±1 yrs) and 52 patients with bronchial asthma (34F/18M,
47±2 yrs). We have used the relation Rtot/R20. All patients were performed
investigation of lung elasticity using esophagus balloon.
Results: Rtot/R20 in healthy group was 0,79±0,03 and in patients with obstruc-
tive disorders it was 1,72±0,10 (p<0,01). The analysis Rtot/R20 in patients with
obstructive disorders showed considerable difference of Rtot/R20 value in patients
with normal lung elastic recoil and in patients with loss lung elastic recoil (1,24 and
2,08 accordingly, p<0,01). The correlation analysis showed moderate dependence
Rtot/R20 with CL and coefficient of retraction (CR) (r=0,57 and –0,38 accordingly,
p < 0,01).
Conclusion: The relation Rtot/R20 reflects loss in parenchymal elastic recoil pres-
sure. In healthy and patients with obstructive disorders with normal lung elastic
recoil it is less 1,24.

P1187
Direct airway resistance response after deep inspiration in symptomatic
asthmatics
Karin van der Velden-van Etten, Karin Nietzman-Lammering, H.C. Hoogsteden.
Dept. of Pulmonary Medicine, Erasmus Medical Center, Rotterdam, Netherlands

Introduction: Immediately after a deep inspiration there is a response in the
airway resistance. In patients with asthma the response to deep inspiration (DI) is
impaired compared with healthy subjects.
Aim: We want to investigate the airway resistance response after DI changes when
subjects are exposed to a bronchoconstrictor.
Methods: All subjects were symptomatic asthmatics. They all preformed a tidal
breathing challenge test (Mch) with methacholinebromide from 0.039–39.6 mg/ml
in doubling doses. After each inhalation the airway resistance was measured by
impulse oscillometry (IOS/PFT, Care Fusion, Würzburg) during 60-80 seconds
with a DI at 30s. At 90s FEV1 was measured. P-values >0.05 were assumed to be
significant.

Results: We analyzed 24 tests. One patient was excluded because of spirometric
induced asthma. In 12 cases we found a PC20 <16 mg/ml. In 11 patients there was
no PC20 or a PC20 >16.

Results

PC20<16 PC20>16 p-value

n 12 11
Mean at baseline

R5 (kPa·(L/s)) 0.37 0.28 0.072
R5-R15 (kPa·(L/s)) 0.08 0.06 >0.05
�R5 0.008 0.006 >0.05
�R5-R15 0.004 0.000 >0.05

Mean at highest concentration
R5 (kPa·(L/s)) 0.66 0.45 0.005
R5-R15 (kPa·(L/s)) 0.26 0.15 0.038
�R5 0.08 0.04 >0.05
�R5-R15 0.05 0.03 >0.05

�R5 is the difference in R5 before and after DI, �R5-R15 is the difference in R5-R15 before and
after DI.

We found a significant difference in �R5 between baseline and the highest
concentration both in cases and non cases (resp. p=0.024 and p=0.022).
Conclusion: When PC20 is reached there is still an overall decrease in airway
resistance after DI. Compared to those who didn’t reach PC20 <16 the decrease
is not significant but both groups had a high SE. The response to DI is highly
variable in asthmatics.

P1188
Agreement of airway resistance measurements by two different
techniques of body-plethysmography and impulse oscillometry in asthmatic
patients
Akbar Sharifi, Khalil Ansarin. Tuberculosis and Lung Disease Research Center,
Tabriz University of Medical Sciences, Tabriz, Azarbayjan Shargi, Islamic
Republic of Iran Tuberculosis and Lung Disease Research Center, Tabriz
University of Medical Sciences, Tabriz, Azarbayjan Shargi, Islamic Republic of
Iran

Background: Airway resistance can be measured by different techniques of
body-plethysmography and impulse oscillometry (IOS). So far there has been no
systematic study comparing validity of these techniques in relation to clinical
condition of the patients reported.
Aims and objectives: We investigated correlation between these techniques in
assessment of airway resistance and asthma control test.
Methods: In 92 patients with asthma selected on the basis of ATS criteria for
diagnosis of asthma and GINA asthma control test (ACT) questionnaire completed.
Pulmonary function tests including body-plethysmography with airway resistance
measurement and impulse oscillometry measuring total airway resistance at 5 Hz
and 20Hz was done using IOS.
Results: ACT score has a significant correlation with a r value of - 0.34 with
total airway resistance measured by body-plethysmography (p=0.003) and also
significant correlation with r value of - 0.31 (p=0.002) with airway resistance
measured by IOS at 5Hz but no significant correlation with airway resistance
measured by IOS at 20 Hz. There is a significant correlation between airway
resistance measured by body plethysmography and airway resistance measured by
IOS at 5 Hz and at 20 Hz.
Conclusion: These finding indicates a good correlation of total airway resistance
measured by body plethysmography and by IOS at 5 Hz as well as 20 Hz, which
is stronger with the first, Also significant negative correlation between ACT score
and airway resistance centered in peripheral airways measured by IOS at 5 Hz but
not with the resistance at central airways measured mainly by IOS at 20Hz.

P1189
sGaw as an alternative for FEV1 in the measurement of airway
responsiveness to methacholine in patients experiencing chronic cough
Remco Boksem, Maria Habes, Reindert van Steenwijk. Lung Function, Academic
Medical Centre (AMC), Amstersdam, Netherlands

Background: A drop of 50% in specific airway conductance (sGaw) during a
methacholine challenge test (MCT) is considered to be comparable to a drop of
20% in FEV1 to asses airway hyperresponsiveness (AHR). In our department
patients with chronic cough tested with a MCT on a drop of FEV1 show an
increase in cough without reaching a conclusive PC20.
Aim: To examine the correlation between drops in FEV1 and sGaw during MCT
in chronic cough patients.
Methods: 16 patients with history of chronic cough were included for a cross-
sectional study. Inclusion criteria: episodic chest symptoms, chronic cough and
post bronchodilator FEV1/FVC ratio ≥ 0.70. Each concentration in MCT was
followed by measurement of sGaw and FEV1. Linear regression was used to
determine the correlation between PC20FEV1 and PC50sGaw.
Results: LogPC50sGaw was significantly lower than log PC20FEV1 p=0,004.
7 patients showed a positive response only to sGaw (Figure 1).
We found that a decrease of 20% in FEV1 was accompanied by 65% decrease in
sGaw.
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Conclusions: Patients with chronic cough show a larger response to methacholine
by sGaw as compared to FEV1 than reported in the literature. This suggests that
in this set of patients sGaw is relatively more sensitive in assessing AHR.
Implications: Chronic cough patients may exhibit AHR that remains unnoticed
when performing MCT with FEV1.

P1190

P1191
Non-invasive measurement of respiratory impedance in conscious guinea pigs
utilising impulse oscillometry
Carmen Claudia Klein1, Jens Thomas2, Norbert Mieskes3, Martin Hoffmann2,
Hans-Juergen Smith3. 1Veterinary Clinic, fzmb GmbH, Research Centre of
Medical Technology and Biotechnology, Bad Langensalza, Germany; 2Medical
Development, fzmb GmbH, Research Centre of Medical Technology and
Biotechnology, Bad Langensalza, Germany; 3Medical Development, Research in
Respiratory Diagnostics, Berlin, Germany

Aim: Since rodents are often utilised as models in respiratory research, we investi-
gated a newly constructed Impulse Oscillometry System (IOS) which was modified
to allow non invasive measurements of respiratory impedance in conscious guinea
pigs.
Material and methods: Five female guinea pigs (body weight: 592.2±73.0 g)
were included in the study. The animals were fixated manually in an extended
supine position. a) Three consecutive IOS measurements, taken within a few
minutes duration from each animal were used to evaluate short time variability. b)
The results of measurements taken on three consecutive days at the same time of

the day were used to assess long time variability. Coefficients of variation (CV%)
were calculated for oscillometric resistance parameters between 5 and 35 Hz.
Results: Coefficients of variation (CV%) for Resistance parameters at selected
frequencies are shown in table 1.

Table 1. Coefficients of variation (in %) for spectral Resistance in a short-time (study A) and a
long-time study (study B) in five conscious guinea pigs; means and standard deviations

Parameter Study A Study B

R5 6.9±3.6 11.5±1.5
R10 7.1±4.8 13.6±2.8
R15 6.1±2.1 10.5±1.6
R20 5.3±2.3 8.9±2.0
R25 3.4±2.3 5.5±2.6
R30 2.7±1.6 3.2±2.0
R35 3.1±1.0 2.3±1.2

Conclusion: Putting awake guinea pigs in supine body position they get into a
sleep-like condition. This was the preferred procedure to get well reproducible
results of impedance spectra utilising impulse oscillometry in this species.
The authors appreciate the financial support of the German Federal Ministry of
Economics (Berlin Germany, registration number IW 070139).

P1192
Appropriateness of ATS/ERS recommended lung volume reference values for
contemporary Australasian children
Maureen Verheggen1,2, Karla Logie2, Chris O’Dea1, Barbara Dixon5,
Maureen Swanney3, Graham Hall4,1. 1Respiratory Medicine, Princess Margaret
Hospital, Perth, Australia; 2School of Paediatrics and Child Health, University of
Western Australia, Perth, Australia; 3Respiratory Physiology, Christchurch
Hospital, Christchurch, New Zealand; 4Paediatric Respiratory Physiology,
Telethon Institute for Child Research, Perth, Australia; 5Respiratory Medicine,
Sydney Children’s Hospital, Randwick, Australia

Introduction: There are only limited reference ranges for static lung volumes
(LV) by Plethysmography (PLETH) or gas dilution (DIL) that encompasses the
paediatric age range. International recommendations suggest the data from Zapla-
tel (PLETH) and Cook (DIL) be used pending appropriate data using modern
equipment and most recent guidelines.
Aim: To assess the suitability of these recommended reference ranges to contem-
porary healthy Australasian children.
Methods: Healthy subjects performed LV measurements by DIL or PLETH ac-
cording to the 2005 ATS/ERS guidelines. Data was compared to recommended
reference ranges and expressed as% predicted.
Results: Measurements were obtained in 244 subjects aged 5 to 19 years (120
male) of which 121 and 144 performed LV by DIL and PLETH, respectively.

Lung volumes as % pred

DIL (Cook % pred) PLETH (Zaplatel % pred)

n mean range n mean range

FRC 121 91.9 58–170 144 93.7 60–148
TLC 117 97.2 57–131 136 98.3 64–156
RV 113 80.5 13–266 130 81.3 9–194

FRC and RV measured by both methods were significantly lower than published
values (p<.001). Individuals below the LLN for TLC, and outside the 95% CI for
FRC and RV ranged from 4% for TLC by DIL to 55% for RV by PLETH.
Conclusions: Measured TLC agrees well with both PLETH and DIL reference
values. FRC and RV by either method were significantly lower than predicted.
A proportion of these healthy subjects would be considered to have LV outside
the normal range. The recommended reference ranges for RV and FRC are in-
appropriate for use in Australasian children. New reference ranges using modern
equipment are needed for this population.

P1193
Spacer device selection may not impact bronchodilator responsiveness (BDR)
in asthmatic children
Jeanette Langley1, Claire Shackleton1, Sunalene Devadason3, Graham Hall1,2.
1Department of Respiratory Medicine, Princess Margaret Childrens Hospital,
Perth, Western Australia, Australia; 2Clinical Sciences, Telethon Institute for
Child Health Research, Perth, Western Australia, Australia; 3School of
Paediatrics and Child Health, University of Western Australia, Perth, Western
Australia, Australia

Assessment of spirometry before and after bronchodilators is used in the diagnosis
and management of asthma. The impact of spacer device selection on clinical BDR
is poorly understood. ATS guidelines state 400μg of salbutamol should be used
for BDR testing. The aim of this study was to investigate if spacer selection has
an effect on BDR in asthmatic children and at what salbutamol dose BDR reached
significance.
Methods: This study compared spirometry and BDR with a disposable spacer
(Lite Aire; Thayer Medical) and a multi-patient use spacer (Space Pod; Medical
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Developments International). Children attended the respiratory laboratory twice in
14 days, spacer selection was randomised. Spirometry was performed at baseline
and after 200, 400, 800 and 1200μg cumulative doses of salbutamol.
Results: To date, 23 children (14 male) aged 9-17 have completed the study. No
significant differences in absolute or relative increase in FEV1 from baseline to
any dose were found between the two spacers. The maximal BDR at 1200μg was
0.35 (0.02) L (Mean (SEM)) for the Space Pod and 0.33 (0.02) L for the Lite Air.
Largest mean difference in device at any dose was 1% (20ml). At the initial visit
16 children had a significant BDR (200ml and 12% increase in FEV1) at 400μg
salbutamol, a further 2 at 800μg and 2 at 1200μg.
Conclusion: These data suggest that the differences in vitro spacer drug delivery
performance may not translate to significant differences in the BDR of asthmatic
children. These results suggest disposable spacers may be used in clinical BDR
testing of children. The current ATS guidelines for BDR testing may underestimate
the presence of a clinically relevant BDR in asthmatic children.

P1194
Feasibility and reproducibility of pulmonary function tests in preschoolers
Danielle França1, Jocimar Martins1, Filipe Athayde1, Mercês Abreu2,
Gilda Araujo2, Paulo Camargos3, Raquel Britto4, Verônica Parreira4.
1Graduation Program in Rehabilitation Sciences, Universidade Federal de Minas
Gerais, Belo Horizonte, Minas Gerais, Brazil; 2Department of Nursing,
Faculdade Ciências da Vida, Sete Lagoas, Minas Gerais, Brazil; 3Department of
Pediatrics, Universidade Federal de Minas Gerais, Belo Horizonte, Minas
Gerais, Brazil; 4Department of Physical Therapy, Universidade Federal de Minas
Gerais, Belo Horizonte, Minas Gerais, Brazil

Relevance: Preschoolers present particularities that reinforce the importance of as-
sessing their pulmonary function; however few studies have focused on pulmonary
function tests in this population.
Purpose: To assess the feasibility of assessing breathing pattern through inductive
respiratory plethysmography, spirometry and peak cough flow (PCF) in healthy
preschoolers, as well as the test-retest reproducibility of these tests.
Methods: It was assessed the breathing pattern (tidal volume-Vt; respiratory
frequency-f, inspiratory time -Ti, inspiratory duty cycle-Ti/Ttot, mean respiratory
flow-Vt/Ti and rib cage motion-%RC), spirometry (forced vital capacity-FVC,
forced expiratory volume in 0.5 second-FEV0.5 and FEV0.5/FVC) and PCF of 38
healthy children aged 4.8±0.6 years. To evaluate the test-retest reproducibility, 10
children (according to sample size calculation) were reassessed after three weeks.
The study was approved by Ethics Committee. Feasibility was defined as the rate
of success achieved by the children. Test-retest reproducibility was evaluated by
paired t-test, considering significant p<0.05, and Intraclass Correlation Coefficient
(ICC).
Results: The results showed a rate of successes of 100% for breathing pat-
tern, 84% for spirometry and 90% for PCF. Regarding the reproducibility,
there were no significant differences between the variables of any test and it
were observed the following ICC values: Vt=0.74, f=0.87, Ti=0.88; Ti/Ttot=0.95,
Vt/Ti=0.68,%RC=0.66, FVC=0.92, FEV0.5=0.81, FEV0.5/FVC=0.75, PCF=0.85.
Conclusions: These results suggest high rate of success in performing the pul-
monary function tests and good test-retest reproducibility in healthy preschoolers.

P1195
Feasibility of spirometry-controlled chest magnetic resonance imaging (MRI)
in children
Sandra Lever1, Pierluigi Ciet2, Els van der Wiel1, Piotr Wielopolski2,
Harm Tiddens1,2. 1Pulmonology, ErasmusMC-Sophia, Rotterdam, Netherlands;
2Radiology, ErasmusMC-Sophia, Rotterdam, Netherlands

Standardization of inflation- and expiration level using a spirometer during chest-
MRI is important to optimise image quality and interpretation. To perform the
correct breathing manoeuvres in a MRI is a challenge for most children.
Aim of this pilot study: To evaluate the feasibility of spirometer-controlled chest-
MRI.
Methods: A custom made MRI compatible spirometer (Masterscope, Carefusion)
and a dedicated holder for the spirometer head was used. This allowed correct and
child friendly positioning of the spirometer in the MRI.
Children practiced in supine position 1

2 hour prior to MRI with a lung func-
tion technician the following breathing manoeuvres: slow vital capacity (SVC);
a breath-hold (13 sec) at Total Lung Capacity and at Residual Volume; and flow
volume and coughing to obtain dynamic images of central airways.
During the MRI the lung function technician sat site by site by the MRI techni-
cian and coached and monitored the child’s performance and instructed the MRI
technician when to start the acquisition.
Results: 14 Children (age 5 – 17 years, 9 boys) had a MRI. Each child was able
to perform reproducible values for SVC’s and flow volumes.
11 Children (79%) were able to follow instructions during the MRI and to complete
all the requested breathing manoeuvres.
Images were of diagnostic quality in 11 children, and failed because of lack of
cooperation in 3 children.
Conclusion: Spirometer-controlled chest MRI is feasible in most children and
improves the standardization and the image quality of chest MRI. We recommend
training of the child prior to the MRI and coaching of the child during the MRI by
a lung function technician.

P1196
Early lung function testing in infants with aortic arch anomalies identifies
infants at risk for airway obstruction
Charles Roehr1, Hans Proquittè1 , Bernd Opgen-Rhein2, Christoph Buehrer1,
Gerd Schmalisch1. 1Neonatology, 2Paediatric Cardiology, Charité
Universitätsmedizin Berlin, Berlin, Germany

Aortic arch anomalies (AAA) (vascular rings) are rare anomalies (approx. 3% of
all cardiac anomalies) that can obstruct the upper airway. The preferred strategies
for diagnosis and treatment varies among institutions. The aim of this study was to
investigate the degree of airway obstruction in infants with AAA by lung function
testing (LFT).
Patients and methods: Sixteen patients born between 2005-2010 with echo-
cardiographic AAA (10 right sided (69%) and 6 double aortic arch (31%))
preoperative LFT was performed in the 39th (36th – 41th) postconceptional week
(median (range)) body weight 3300 (2320 - 4360) g). Raw was measured by baby
bodyplethysmography (Jaeger, Würzburg, Germany). With the same equipment
the maximal expiratory flow at functional residual capacity (V’maxFRC) was mea-
sured using the rapid thoraco-abdominal compression (RTC) technique, according
to international guidelines. V’maxFRC was also expressed in standard deviation
scores (Z-scores) based on sex-, age and hight-specific reference values of healthy
infants published by Hoo et al. AJRCCM 2002.
Results: Between Raw and the Z-score of V’maxFRC was a strong correlation
(r=0.768, p<0.001). Most infants were within the normal range of V’maxFRC
without statistically significant difference between right sided and double AAA.
However, 3 infants (20%) were near or distinctly below the 10th percentile of
V’maxFRC and had Raw >4.1 cmH2O/L/s, indicating upper airway obstruction.
Conclusion: Most infants with AAA had no impairment of the upper airway
conductivity. However, early LFT may help to indentify and to monitor patients
who may be at risk for significant airway obstruction.

P1197
Forced expiratory tracheal noise time in diagnostics of hidden bronchial
obstruction among spirometry negative asthma patients
Irina Pochekutova, Veronika Malaeva, Vladimir Korenbaum. Acoustical
Tomography, V.I. Il’ichev Pacific Oceanological Institute FEB RAS, Vladivostok,
Russian Federation

Computer instrumentation (Korenbaum et al., 2008) provides a precise estimation
of acoustic tracheal forced expiratory noises time (FETa). The purpose was an
estimation of FETa efficiency as diagnostic test of hidden bronchial obstruction
(BO). The sample consisted of homogeneous groups: young male asthma (BA)
patients as a BO model (71 persons with spirometry confirmed BA and 78 persons
with spirometry negative BA), control group (77 non-smoking healthy subjects
and 44 smokers). FETa values were normalized by C – chest circumference, H
– height, M – body mass. Diagnostic thresholds were defined by ROC-analysis.
Percentages of deviation from the norm, revealed by acoustic indicators in groups
were evaluated.

Percentages of BO, revealed by acoustic indicators and base-line spirometry (fixed cut-off)

Groups Healthy Healthy BA patients with BA patients with
non-smokers smokers spirometry negative BO spirometry approved BO

FETa 16 27.3 41** 78.9*
FETa/C 17 25 49.2** 87.8*
FETa/H 18 27.3 47.4** 80.3*
FETa/M 13 22.7 46.2** 83*
FEV1/FVC >75% 2.6 0 0 74.6*

*p<0.001; **p<0.01 re healthy non-smokers.

Diagnostic efficiency of FETa and its normalized indicators in spirometry posi-
tive BA is very close to efficiency of base-line spirometry. Moreover, bronchial
obstruction is acoustically diagnosed almost in a half of patients with spirometry
negative BA, whereas healthy are indistinguishable from young smokers. Thus,
FETa seems to be perspective for diagnostics of hidden bronchial obstruction, at
least, in young male subjects. The study was supported by Far Eastern Branch of
Russian Academy of Sciences grants No. 09-1-P21-08, No. 09-3-A-06-231.

P1198
Dynamic hyperinflation in patients with severe COPD
Karin Klooster, Dirk-Jan Slebos. Pulmonary Department, University Medical
Center, Groningen, Netherlands

Introduction: Dynamic hyperinflation (DH) is thought to be an important clinical
feature in patients with COPD, but is difficult to measure.
Aim: To investigate DH in patients with COPD referred for bronchoscopic lung
volume reduction and to test the feasibility of using metronome paced hyperventi-
lation (MPH).
Methods: DH was measured by MPH using the breath-by-breath method (Oxycon
Pro) in a 15-min protocol. After 3 baseline IC maneuvers, 3 MPH tests (40Hz for
60 sec; with 3 min. rest in-between) were performed. Each MPH test was directly
followed by an IC maneuver. DH was defined as �IC/IC (decrease in IC/baseline
IC) and calculated using the average of 3 IC’s.
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Patients: 29 patients with severe emphysema, Gold-IV (n=15): FEV1 23%pred
(±4.9), Gold-III (n=9): FEV1 37%pred (±4.7) and Gold-II (n=5): FEV1 51%pred
(±1.3) were tested. For Gold-IV RV was 239% (±55), TLCbox 136%pred (±18),
IC/TLC-He 25% (±3) and 6MWT 340m (±62). For Gold-II/III RV was 189%pred
(±70), TLCbox 134%pred (±15), IC/TLC-He 36% (±11) and 6MWT 413m
(±84).
Results: All patients tolerated the MPH very well. IC variability was 4.6% (±3.0),
and 8.6% (±4.4) after MPH. VE reached 28.8L/min (±12.6), calculated maximal
VE (FEV1*37.5) was 34.5L/min (±15.5). MPH frequency was 39.7Hz (±1.4).
For the Gold-IV patient group the IC of 1.83L (±0.47) decreased to 1.21L (±0.42)
after MPH with a �IC/IC of 34% (±12). In Gold-II/III IC decreased from 2.39L
(±0.93), to 1.79L (±0.63) with a �IC/IC of 23% (±12). In the overall group
�IC/IC correlated with TLC-He (r=0.45, p=0.03) and FEV1 (r=-0.38, p=0.04).
Conclusion: Measuring DH is feasible using MPH, and can be used in the routine
clinical setting. DH is significantly present in patients with COPD and increases
with disease severity.

P1199
Impedance pneumography for assessment of a tidal breathing parameter in
patients with airway obstruction
Ville-Pekka Seppä1, Tiit Kööbi2, Mika Kähönen2, Jari Hyttinen1, Jari Viik1.
1Department of Biomedical Engineering, Tampere University of Technology,
Tampere, Finland; 2Department of Clinical Physiology and Nuclear Medicine,
Pirkanmaa Hospital District, Tampere, Finland

Introduction: Short-term tidal breathing analysis (TBA) parameters, like tptef:te,
have indicated change in airway obstruction level in pediatric subjects, to whom
conventional PFTs are inapplicable. Nocturnal TBA could provide new means for
differential diagnosis and phenotyping of pediatric asthma. Recently, ambulatory
impedance pneumography (IP) was reported to accurately estimate tptef:te in
healthy subjects (Seppä, V.-P. et al. Chest 2010; 138(4S):816A).
Objectives: Assess the agreement between a direct pneumotachograph (PNT)
measurement and the indirect IP measurement in estimating the tptef:te parameter
in patients with suspected airway obstruction.
Methods: A simultaneous 3-minute tidal breathing recording of PNT and IP was
conducted on 35 patients referred for spirometry in Tampere University Hospital.
Reliable IP measurements were obtained from 27 subjects (age 18-65) having
FEV1pred% mean 75% (range 26-103%) and BMI 24.8 (16.7-31.0). Agreement
between methods was evaluated using the Bland-Altman analysis.
Results: The agreement between the methods was found very good with mean
difference 0.00 and 95% CI -0.10, +0.10. The agreement remained high throughout
the encountered range of tptef:te values and it did not degrade in patients with
more severe airway obstruction (n=6, FEV1pred% ≤60%).

Conclusion: IP was found suitable for assessing a tidal breathing parameter
regardless of presence of an airway obstruction.

P1200
Sound propagation estimation in vivo by self-mixing interferometer
Ilaria Milesi1, Pasquale Pompilio1, Norgia Michele2, Raffaele Dellacà1.
1Dipartimento di Bioingegneria, Politecnico di Milano, Milano, Italy;
2Dipartimento di Elettronica e Informazione, Politecnico di Milano, Milano, Italy

Background: Measurement on excised lungs and mathematical models suggested
that velocity of sonic waves in lung parenchyma is related on its density. Assessing
acoustic transmission through the human respiratory system could provide a po-
tential non-invasive way of monitoring alteration in lung density as those occurring
during oedema and cystic fibrosis.
We have developed a low-cost, non-invasive device based on the laser self-mixing
interferometry (SI), to measure with high accuracy (360 nm) the displacement of
targets without requiring any contact to the patient.
Methods: We analyzed 5 normal healthy subjects in supine position during quiet
breathing while submitted to a sound pressure stimulus at their mouth at 100 Hz.
Acceleration of two points of the chest wall (along the right second intercostal
space AUR, in the middle of the clavicular line and the right anterior lower lobes on
the anterior axillary line, ALR) has been simultaneously measured by commercial
miniaturized accelerometers (ACC) and SI. Time delay between pressure at the
mouth and each point of the chest wall AUR and ALR has been estimated by
spectral methods.

Results: Good agreement was found between phase delay estimated by ACC and SI
(r2=0.98, p<0.001; Figure, panel a). Measured sound delays ranged between -2.30
and -0.45 with delays at AUR significantly smaller than ALR (-0.9085±0.2262 vs
-1.9410±0.2655; p=0.0002).

P1201
Detection of pregnancy in horses by breath analysis using differential ion
mobility spectrometry (DMS)
Carmen Claudia Klein1, Gunther Becher2, Roman Purkhart3 ,
Werner Steinhaeusser4, Martin Hoffmann5. 1Veterinary Clinic, fzmb GmbH,
Research Centre of Medical Technology and Biotechnology, Bad Langensalza,
Germany; 2Medical Studies, BecherConsult GmbH, Bernau, Germany; 3Medical
Development, Graupner GmbH & Co.KG, Geyer, Germany; 4Medical
Development, Consulting CareFusion, Kirchheim, Germany; 5Medical
Development, fzmb GmbH, Research Centre of Medical Technology and
Biotechnology, Bad Langensalza, Germany

Introduction: First results of pilot studies in human medicine, regarding the
analysis of volatile organic breath compounds (VOC) for diagnostic purposes by
means of spectrometric techniques encouraged us to investigate, whether one of
these techniques is useful in veterinary medicine.
Material and methods: A portable spectrometric system – Differential Ion Mo-
bility Spectrometry (DMS) – was utilised in a first pilot study in equine species.
Breath samples of fifteen pregnant and ten non-pregnant mares were taken in these
first investigations. Clusters of VOC’s were evaluated using a special statistical
algorithm and compared to serum levels of sexual hormones.
Results: It was possible to detect significant differences in clusters of exhaled
peaks between pregnant and non-pregnant mares and discriminate between both
groups with a statistical level of at least more than 95%. Calculating these clusters
it is visible that certain VOC’s were increased (cluster 17, 30, 72) in pregnancy,
new clusters, not detectable in non-pregnant occurred in breath of pregnant animals
(Cluster 24), or visible clusters with reduced peaks in pregnancy (cluster 68) were
found. Surprisingly it was possible to identify a cluster (cluster 3) of VOC in
breath which correlates with the estrone sulphate level in serum inversely.
Discussion: Veterinarians do a lot of work detecting pregnancy in farm animals.
It would be very useful to replace this physically hard job by another detection
method, like the analysis of volatile organic compounds in breath.
The authors appreciate the financial support of the German Federal Ministry of
Economics (Berlin Germany, registration number VF 090056).

P1202
Non-invasive method for investigation of inhaled carbon monoxide (CO)
distribution between intra- and extravascular compartments
Evgeny Babarskov1, Evgeny Stepanov2, Yury Shulagin3, Alexander Cherniak1,
Zaurbek Aisanov1, Alexander Chuchalin1. 1Respiratory Physiology,
Pulmonology Research Institute, Moscow, Russian Federation; 2Quantum
Electronics, General Physics Institute, Moscow, Russian Federation; 3Respiratory
Physiology, Institute of Biomedical Problems, Moscow, Russian Federation

Background: Therapeutic potential of inhaled CO at low concentration was
demonstrated in the treatment of some human diseases [Ryter S. at al. Am J
Respir Cell Mol Biol 2009; 41: 251-260]. Basic parameters of CO-dosing were:
CO concentration in inhaled air, time of administration and carboxyhemoglobin
(COHb) concentration in blood. However therapeutic effect of CO is defined
mainly by interaction with intracellular enzymes in extravascular tissues.
Aim: To develop method for determination of CO contents in extravascular
compartment.
Methods: Balance equation of total CO mass administrated into body (MCOt, mk-
mol) used for calculation of CO contents in extravascular compartment (MCOex,
mkmol). COHb concentration (Ccohb,%) was defined by measuring of equi-
librium CO concentration (Ceq, ppm) in exhaled air using high selective laser
spectrophotometer. Total Hb mass (MHb,g) detected by preliminary administration
of calculated CO amount (�Mco, mkmol) as a result of single breath diffusion
capacity test (Master Lab, Erich Jaeger) in 19 healthy volunteers (12 males and 7
females).
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Results: �Mco (a part of MCOt) varied from about 100 to 600 mkmol and Ceq
deviations from baseline values (�Ceq) were 2/8ppm. Following formula was
found: MHb=8.95*�Mco/�Ceq. MHb was approximatly proportional to body
weight (Mbody, kg). The ratio R=MHb/Mbody was equal about 9.8 for males
and 8.0 for females. After additonal CO adminstration intravascular CO contents
(MCOin, mkmol) is defined by formula: MCOin=0.11*�Ceq*MHb, consequently
MCOex=MCOt-MCOin.
Conclusion:Investigation of administrated CO distribution between compartments
allow to optimize dosing regime and total CO dose value.

114. Lung function today and tomorrow II

P1203
Static lung volumes in lung transplant recipients with bronchiolitis obliterans
syndrome
Therese Small1 , Christopher Ward2, James Lordan1, Andrew Fisher2,
Paul Corris2, John Gibson2. 1Sir William Leech Centre for Lung Research,
Freeman Hospital, Newcastle upon Tyne, United Kingdom; 2Institute of Cellular
Medicine, Newcastle University, Newcastle upon Tyne, United Kingdom

The bronchiolitis obliterans syndrome (BOS), post lung transplantation, is defined
and monitored by FEV1. Progressive pulmonary hyperinflation may accompany
airway obstruction in BOS and assessing hyperinflation might give a more sensitive
signal. However, after single lung transplantation (SLT), for chronic airway dis-
ease, the native hyperinflated native lung might compromise interpretation of lung
volume measurements. We therefore compared plethysmographic lung volumes,
including inspiratory capacity (IC), at the time of diagnosis of BOS in 2 groups of
patients: post SLT and post sequential single lung transplantation (SSLT).
We studied 32 patients: 11 SLT (9 COPD; 2 OB) and 21 SSLT (6 COPD; 1 OB;
14 cystic fibrosis). The SSLT group were significantly younger (median 38 v. 54
years).

FEV1 VC TLC FRC FRC/TLC IC IC/VC
% pred % pred % pred % pred litres

SLT median 52.8 72.8 121 156 0.72 1.64 0.77
SLT range 30.5–64.1 51.4–88.2 90.9–179.0 102–175 0.62–0.81 0.93–3.49 0.45–0.95
SSLT median 63.3 82.6 89.9 101 0.63 2.0 0.60
SSLT range 32.1–101.0 52.2–110.0 53.9–124.0 72.8–164.0 0.51–0.77 0.90–3.29 0.39–0.79
p 0.002 0.055 0.0003 < 0.0100 0.01 0.116 0.02

The SLT group had larger TLC and FRC, while IC was similar in the two groups
and, as a proportion of VC, was actually greater in the SLT group.
IC was relatively well preserved in the SLT patients with early BOS, despite the
presence of a hyperinflated native lung. Longitudinal lung volume measurements
might usefully evaluate the progress of BOS in both SLT and SSLT recipients.

P1204
Postoperative predicting value of lung function in patients with lung cancer –
Fortune-telling or reality? Evaluation after surgical treatment
Monika Franczuk, Jerzy Usiekniewicz, Piotr M. Rudzinski, Stefan Wesolowski,
Tadeusz M. Orlowski. Lung Fuction Lab, Thoracosurgery Department, Research
Institute for Tb and Lung Diseases, Warsaw, Poland

Lung function testing is important tool of the evaluation patients with lung cancer,
candidates for surgical treatment. Based on the scope of the planned resection
and the result of bronchofiberoscopy there is possible to calculate the expected
postoperative value of lung function (ppoFEV1, ppoDLCO), but reliability of such
estimation is still under discussion. The aim of the study was to evaluate lung
function in the postoperative out-patient observation and compliance with the
predictions.
The analysis included 42 operated pts (mean age 64,3±8,8 yrs, 23 M) who under-
went spirometry before resection and after 3 and 6 months during the out-patient
follow-up. The people undergoing additional chemotherapy and/or radiotherapy
were excluded from the assessment.
Lobectomy was performed in 39 pts (28 upper, 11 lower one), pneumonec-
tomy in 3 pts. Mean FEV1 value before surgery and 3 and 6 months after
was 2,36±0,49 L (88,0±18,3%), 1,79±0,45 L (67,2±18,6%) and 1,84±0,47
L (68,9±18,1%) respectively. The significant correlation between ppoFEV1
(1.93±0.55 L, 73.1±18.3%) and measured values was revealed, amounting to
0,72 and 0,76 respectively for the study in 3 and 6 months after surgery. Detailed
analysis showed that the correlation was higher in group of patients after lower
than upper lobectomy: 0,85 vs 0,73 at 6 months after resection.
Conclusion: In studied group mean value FEV1 measured in the postoperative
follow-up at 3 and 6 months after resection shown good agreement with ppoFEV1,
however better for patients who underwent lower lobectomy, poorer for upper
resection.

P1205
Maximal inspiratory pressures, lung volumes and flows in young rowers
Jana Kivastik1, Mati Arend2, Raul Rämson3, Jarek Mäestu3. 1Department of
Physiology, University of Tartu, Tartu, Estonia; 2Institute of Exercise Biology and
Physiotherapy, University of Tartu, Tartu, Estonia; 3Institute of Sport Pedagogy
and Coaching, University of Tartu, Tartu, Estonia

Respiratory muscle training has demonstrated improvement in exercise perfor-
mance in both healthy adults and in patients with chronic respiratory illnesses.
Such programs often ask to perform respiratory efforts against a pressure load
equivalent to a certain percent of maximal respiratory pressures. Portable devices
are available to measure those maximal pressures, but it can be highly dependent
on participant effort.
Our aim was to find out whether maximal inspiratory pressure (MIP) correlates
with different flow-volume loop parameters in a group of college level rowers and
to compare the data from athletes with reference values.
We studied 19-33 year-old rowers (n=14, two of them female) with height 173-202
cm. Spirometry was performed to determine FVC, FEV1, PEF and PIF. MIP
was measured with a hand-held mouth pressure meter. All measured values were
compared with reference data and correlations between MIP, lung function and
anthropometric indices were found.
Compared to reference population values of FVC and FEV1 from rowers were
mostly above average (97-130% pred.), whereas PEF ranged from 85 to 120% of
predicted. All 3 forced expiration indices correlated with height (p<0.01). When
using MIP reference values depending on age only, we obtained values in a range
of 88-212% pred (absolute values 98-234 cm H2O). The only significant positive
correlation was found between MIP and PIF (p<0.05).
Relatively high lung volumes and flows compared to the predicted values indicate
the increased functional capacity of respiratory system in rowers. We found a wide
between-individual variability of MIP in young subjects. MIP values did correlate
with neither anthropometric nor spirometric indices (except for PIF).

P1206
Asthma diagnosis by the reversibility test of respiratory muscles power in
asthmatics using the respiratory pressure meter
Omer Elbadri, Mohamed Elbagir Ali, Aamir Magzoub, Omer Musa. Physiology,
Faculty of Medicine, Nile Valley University, Atbara, Sudan Respiratory Medicine,
Faculty of Medicine, National Ribat University, Khartoum, Sudan Physiology,
Faculty of Medicine, National Ribat University, Khartoum, Sudan Physiology,
Faculty of Medicine, National Ribat University, Khartoum, Sudan

Introduction: Intermittent and mild asthma types are difficult to diagnose during
the symptoms free period. The respiratory muscles perform extra work in asthma
and expected to be stronger than normal subjects. The respiratory pressure meter
measures the respiratory muscle power as a function of the air volume expired or
inspired by effort. The hypothesis introduced was that if the bronchioles are dilated
by a bronchodilator the expired volume of air and consequently the pressure it
exerts is expected to increase.
Objective: To perform a pilot reversibility test in asthmatic patients by spirometry
and respiratory pressure meter.
Methods: This is a cross-sectional hospital based study carried out in Lung
function tests clinic in Police hospital in Khartoum in 2010 -2011 to determine
the reversibility of the respiratory muscle power after salbutamol inhalation using
the respiratory pressure meter. Following informed consent, PEFR, FEV1/FVC,
Maximum expiratory pressure (MEP) and Maximum inspiratory pressure (MIP)
were measured in 20 patients with asthma and the tests were repeated 15 minutes
after salbutamol inhalation. All patients were not during an acute attack.
Results: 20 patients were included. FEV1 reversibility was 10.8% and PEFR
reversibility was 13.1%. The MEP increased from 81.2 cmH2 O to 91.2 cmH2O,
with a reversibility of 12.3% while the MIP increased from 60.8 to 69.95 cm H2O,
with a reversibility of 15%.
Conclusion: Respiratory muscles power reversibility could be a potentially sensi-
tive diagnostic test for asthma.

P1207
Predicted spirometric values for Romanian adults – A preliminary study
Laura Lihatchi1, Diana Ionita2. 1Clinical Pneumology, “Marius Nasta” Institute
of Pneumology, Bucharest, Romania; 2Respiratory Physiopathology, “Marius
Nasta” Institute of Pneumology, Bucharest, Romania

Background: No populational study was made in Romania to determine predicted
spirometric values.
Aims: To analyze spirometric data measured in healthy volunteer adults. To com-
pare spirometric values with predicted values calculated using European equations
(Eur Respir J, 1983).
Subjects and methods: Spirometry was performed in conformity with ATS/ERS
criteria (2005) in healthy, nonsmoker adults without thoracic deformities. The best
values for FVC and FEV1 were analyzed and compared with the predicted values.
Results: 53 subjects (37 women) were enrolled, mean age 30.7 years (22-47).
FVC values were 6.9% larger than the predicted values in the whole group. For 39
subjects (73.6%) measured FVC values were outside the 95-105% interval of FVC
predicted values, the majority of measured values being larger than the predicted
values (in 33 subjects).
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FEV1 values were 4.1% larger than the predicted values in the whole group. For
31 subjects (58.5%) measured FEV1 values were outside the 95-105% interval of
FEV1 predicted values.
Conclusions: A significant number of healthy adults have had spirometric values
outside the confidence interval of predicted values (European equations in use). A
larger study is needed in subjects with different ages and heights to verify the data
obtained in our study. The opportunity of determining specific predicted values in
a large populational study is discussed, considering the necessary resources.

P1208
E-patient reported outcomes: Can you have reliance on compliance?
Aleck Harrison1, Grant Sowman2, Hardip KaurNagra2, Richard Woodward2.
1Clinical Operations, AJH Partners, Wallingford, Oxon, United Kingdom;
2Clinical Trials, Vitalograph Ltd, Maids Moreton, Buckingham, United
Kingdom

Introduction: Consistent evidence is required to confirm the value of electronic
Patient Reported Outcomes (e-PROs) for compliance in Usage and Quality of PEF
manoeuvres in large clinical trials where these data are used as critical end-points
[1].
Method: In an international asthma trial requiring twice daily symptom scores and
three PEF manoeuvres over 105 days e-PROs were recorded using the Vitalograph
PEF/FEV e-diary within a protocol specific program.
Usage Compliance was assessed by the actual number of completed sessions made
by patients as a percentage of the potential total. Quality Compliance assessed
by Repeatability of the two highest manoeuvres of a session using the ATS/ERS
standard of ≤40 L/min.
Results: From 519 asthmatic patients at 78 sites a total of 103,198 diary sessions
were made. Compliance during screening was 93±7%, treatment 88±13%.and
overall 89±8%.
Three manoeuvres were recorded in 99% of the sessions.
Repeatability Compliance of PEF for both screen and treatment periods was 88%.
The difference in PEF between the two highest manoeuvres was 13.85±10.3L/min.
There was no statistical difference between the morning and evening data.
Conclusion: These data concur with other previously published [2]. Thus e-PROs
from asthmatic patients are consistent for both quantity and quality and have
statistical reliance as the primary end-points for future trials.
References:
[1] Johnston N. et al. The promise of electronic data capture in respiratory

medicine. Eur Respir J 2011; 37: 228
[2] Harrison AJ et al. E-diary compliance in two pharmaceutical trials. Eur Respir

J 2009; 34: E1854
The sponsors of this trial are thanked for the anonymous use of their data.

P1209
Comparison of referral patterns between a respiratory laboratory in the
Republic of Ireland and Western Australia
Elizabeth Salamon1, Maria Stack2, Kevin Gain1. 1Respiratory Medicine
Department, Royal Perth Hospital, Perth, Western Australia, Australia;
2Respiratory and Sleep Laboratory, Cork University Hospital, Cork, Ireland

Background: Respiratory diseases account for 13% of deaths in the Republic of
Ireland (ROI), and 8% in Western Australia (WA) each year.
County Cork has a population of 0.5 million and is serviced by Cork University
Hospital (CUH), one other public, and one private hospital laboratory. CUH has
815 beds and is the principle teaching hospital.
Located in the city centre, Royal Perth Hospital (RPH) is the largest teaching
hospital (855 beds) in WA, which has a population of 2.2 million. This area is also
serviced by three other teaching hospitals, and numerous private laboratories.

Diagnosis CUH RPH

Asthma 12.8% 10.1%
COPD 16.9% 20.3%
ILD 22.7% 10.3%
CF 7.5% 0.8%
Cancer 5.5% 9.5%
Connective tissue 5.7% 6.4%
Other 27.4% 17.7%
Not specified 1.6% 24.9%

Test CUH RPH

Spirometry 2811 3034
DLCO 1380 1286
Lung volumes 1119 1208
Mouth pressures 39 41
CPET 5 35
Altitude simulation Test not offered 53
Skin allergen 0 16
6 MWD Physiotherapist role 88
Bronchial challenge 6 5
Total 5360 5766

Aim: To compare test request profiles of two public respiratory laboratories in
ROI and WA.
Method: Referrals to each laboratory between 1st November 2009 and 31st
October 2010, were reviewed.
Results: CUH performed 5360 tests on 2104 patients, aged 5-90 years. 9% were
repeat visits within the time frame. RPH performed 5766 tests on 2336 patients,
aged 13-98 years. 14% were repeat visits. The tests offered and diagnoses are
presented.
Discussion: The number of patients seen, and number of tests per patient were
comparable. Specialist nurses at CUH also perform spirometry which is reflected
in the reduced number of COPD and cancer patients seen in the laboratory.

P1210
How to diagnose restrictive ventilatory defect by spirometry, and reduce the
number of lung volumes measurements?
Stefan Wesolowski, Piotr Boros. Lung Function Lab, Institute of TB & Lung
Diseases, Warsaw, Poland

Diagnosis of restrictive ventilatory defect by a low FVC on spirometry is not
accurate, even in non-obstructive patients. On the other hand TLC measurements
are time-consuming and expensive. So it would be convenient to be able to predict
or rule out the possibility of restrictive defect by spirometry and reduce the number
of unnecessary TLC measurements.
Aim of the study: We have looked for a FVC value above which reduced TLC is
very unlikely, and other FVC value below which it is highly probable.
Material: Consisted of pulmonary test results obtained from adult patients, who
had undergone spirometry and lung volumes measurements at the same visit.
Results: From the whole 6538 test results, 4898 patients (53.2% females, 46.8%
males; mean age 47,5±14,9 years) without airway obstruction were included into
analysis. Restrictive ventilatory defect (TLC <5th percentile) was found in 955
(19.5%) patients, and reduced FVC (FVC <5th percentile) was found in 655
(13.4%) patients. Setting arbitrary the lower limit on 70% of FVC% pred. to pre-
dict volume restriction had specificity 99%, and PPV 91%. Setting the upper limit
at 95% of FVC% pred. to exclude volume restriction had NPV 99%. Performing
TLC measurements only in patients with FVC between 70 and 95% of pred.,
would reduce number of tests by 2/3 to 1382.
Conclusions: Spirometry allows accurately rule out volume restriction in patients
with FVC ≥95% of pred., and predict restrictive defect in patients with FVC
<70%. of pred. Performing TLC measurements only in patients with FVC be-
tween 70 and 95% of pred. reduces the number of tests and costs of diagnosis of
restrictive defect.

P1211
Non invasive assessment of pulmonary shunt in adults with liver disease
Georgia Spentzou1, Sunil Sanka1, Matt Rutter2, Nick Fung3, Robert
Ross Russell1. 1Department of Paediatrics, Cambridge University Hospitals NHS
Foundation Trust, Cambridge, United Kingdom; 2Department of Respiratory
Physiology, Cambridge University Hospitals NHS Foundation Trust, Cambridge,
United Kingdom; 3Department of Engineering, Cambridge University,
Cambridge, United Kingdom

Introduction: The oxygen dissociation curve charts the relationship between
haemoglobin saturation (SaO2) and arterial pO2. Less well known is the relation-
ship between the inspired oxygen (FiO2) and SaO2, which reflects aspects of the
oxygen cascade that affect the transfer of oxygen into the blood.
A number of models describe this cascade and this allows reconstruction of the
curve from a number of data points, allowing estimation of the shunt and whole
lung VQ ratio. Its value lies in the simplicity with which both FiO2 and SaO2 can
be measured.
We are undertaking a “proof of concept” study evaluating shunt in adults under-
going assessment for liver transplantation, where pulmonary shunt is an important
clinical problem.
Methods: Adults breathe an O2/N2 mix with an FiO2 between 0.14 and 0.35. After
equilibration, SaO2 is recorded. At least 3 data points are collected, and analysed
using previously validated methodology [1] recently adapted for MATLAB.
Results: To date (February 2011) we have studied 9 patients with this tech-
nique. All tolerated the procedure well. Studies were performed in our respiratory
laboratory and took between 20 and 30 minutes to complete.
Shunt varied between 2% and 20% and VQ ratios between 0.78 and 1.5. Patients
are also having shunt assessed by VQ scans, and these data will be compared.
Conclusions: This technique offers a very simple and well tolerated test that
quantifies both shunt and VQ mismatch. It only requires an oximeter and a supply
of nitrogen. Given that current methods for assessing these parameters require
specialised equipment and are time consuming, it may provide an effective test for
shunt or VQ matching in a wide range of patients.
Reference:
[1] Eur J Anaesthesiol 1995:12;375-386.
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P1212
Is obstructive lung disease correlated to age and smoking habit or is there
more?
Saeeda Lone, Remco Boksem, Reindert Van Steenwijk. Lung Function,
Academic Medical Center (AMC), Amsterdam, Netherlands

Background: On World Spirometry Day lung function measurements were done
to identify obstructive persons without a previous diagnose of an obstructive lung
condition and to rise awareness on lung health and disease.
Aim: To establish the significance of the degree of obstruction in relation to
reported symptoms and other characteristics.
Methods: 783 participants performed lung function and filled a standard question-
naire. The degree of obstruction in relation to smoking, shortness of breath, cough,
age and BMI were investigated. Significance in relationships was measured with
multivariate analysis with backward elimination.
Results:

In 15.8% an abnormal lungfunction was measured: 124 times obstruction based
on FEV1/FVC and another 43 cases with a FEV1 below 80%.
In a linear regression model smoking (β = 0.015 p< 0.005) and age (β = -0.02 p<

0.005) were significant predictors in obstruction.
Conclusions: There was a positive correlation between age and smoking but no
correlation with other characteristics. Amongst the older obstructive participants
there is a large group of non-smokers who need further investigation.
Implications: In its current form the WSD cannot identify persons at risk for an
obstructive lung disease. In case of a low FEV1 and/or a low FEV1/FVC the test
should also be repeated after a bronchodilator.There has to be a good description
of the target group and a questionnaire adapted to the group.

P1213
The correlation between lung function parameters, and level of activity in
seropositive rheumatoid arthritis
Ghiulten Apti1, Anamaria Trailescu2. 1Pneumology-Lung Function Testing
Department, Hospital of Pneumology, Constanta, Romania; 2Pneumology,
Hospital of Infectious Diseases V.Babes, Bucharest, Romania

Pulmonary involvement is one of the most frequent extra-articular manifestation
of rheumatoid arthritis.
Aim: To assess the lung function (LFT) and diffusion capacity (DLCO) in non-
smoker patients with rheumatoid arthritis (RA) and correlation with disease activity
and rheumatoid factor positivity.
Method: 55 patients nonsmokers with a prior diagnosis of RA in rheumatology
department, were subjected to lung function analysis. The various parameters-
from spirometry, diffusion capacity, -were correlated with rheumatoid factor (RF)
positivity (RA+/-) and disease activity score (DAS), C reactive protein (CRP)
levels.
None of them had the diagnosis of lung interstitial disease prior the study.
Results: 30,9% had negative rheumatoid factor, and 69%positive;from them 12,7%
were male;
FEV1, FVC,TLCwere lower in RA+ group than in RA-and FEV1/FVC was higher
in RA+ group (81,4±12,6). Statistical significance was achieved for FEV1/FVC
and TLC (4,6±1,6).
TLco was lower then predicted values in 36,4%; 29,4% in RA- and 39,8%
in RA+;(OR=1,4);corrected TLco was 22,3±3,48 in RA+ and 20,1±3,6:
p=0,03;regarding level of activity, decreased TLco was correlated (correlation
factor=0,29) with RF positivity, CRP high levels (>3,9) and high DAS (>4,8).
Restrictive dysfunction had 23,6% RA+ (OR=2,3)and 11,7%RA-.Decreased TLco
had 63,6% from those with restrictive dysfunction (71,4% in RA+ group).More
than 50% from those with restrictive dysfunction and low TLco had a DAS>5.
Conclusions: Restrictive dysfunction and decreased TLco are correlated with RF
positivity and with high level of disease activity in patients with RA.

P1214
Assessment of the suitability of filters for use in clinical studies with an HFA
fluticasone propionate pressurized metered dose inhaler (pMDI) and a valved
holding chamber (VHC)
Kurt Nikander1, Lois Slator2, Dirk von Hollen1, Ross Hatley2. 1Philips
Respironics, Respironics New Jersey, Inc., Parsippany, NJ, United States;
2Respironics Respiratory Drug Delivery (UK) Ltd, Chichester, United Kingdom

The assessment of delivered dose is an integral part of the development pro-
cess for new aerosol delivery devices, especially in pediatric patients in which
pharmacokinetic studies are difficult to perform.
The aim of this study was to evaluate the dose collection efficiency of a 3M Filtrete
G-200 (G-200) filter in a low dead space filter holder for use in ex vivo tests using
a preproduction OptiChamber Diamond VHC (Diamond; Philips Respironics).
Two preproduction Diamond VHCs were tested over 10 runs. Five fluticasone pro-
pionate (Flovent HFA 220 μg) pMDIs were primed before use. The mouthpiece
of the VHC was sealed to a filter holder containing two 67mm G-200 filters. The
pMDI was actuated into the VHC, followed by 20 s extraction (at 90 L/min),
repeated 25 times. Filters and VHC deposits were analyzed using HPLC (Agilent
1100/1200). The percentage of total emitted dose deposited on the 2nd filters over
10 runs was calculated; where the amount of drug detected on the 2nd filter was
below the Limit of Quantification (LOQ; 25μg) the LOQ was used to calculate
the total, and where the amount detected was zero the Limit of Detection (LOD;
2.5μg) was used to calculate the total (overestimates the total amount on the 2nd
filters significantly), the total was then divided by total recovered drug.
The amount of drug deposited on the 2nd filters was below the LOQ for all the
filters and <0.645% of the total was calculated to have deposited on the 2nd filters.
Recovered doses were within the expected range.
Less than 1% of the emitted dose was deposited on the 2nd filter and thus passed
the 1st filter.

P1215
Feasibility and agreement in inspiratory capacity measured by spirometry
and body plethysmography
Claudia Vargas, Juan Carlos Vazquez, Luis Torre. Pulmonary Physiology,
Instituto Nacional de Enfermedades Respiratorias, Mexico, Distrito Federal,
Mexico Subdireccion de Enseñanza, Instituto Nacional de Enfermedades
Respiratorias, Mexico, Distrito Federal, Mexico Pulmonary Physiology, Instituto
Nacional de Enfermedades Respiratorias, Mexico, Distrito Federal, Mexico

Inspiratory capacity (IC) is the maximum volume of air (measured in liters) that
can be taken in a full inspirations and without hesitation from a point at the end of
a normal expiration or respiratory tidal volume. Is quite sensitive for quantification
of improvement after therapeutic interventions, predicts dynamic hyperinflation
and exercise limitations. It can be measured by spirometry (the vital capacity
maneuver or VC), or by body pletismography (BP). The aim of this study was to
determine the feasibility and agreement in IC measured by spirometry or BP in a
large sample of normal subjects and patients with different ventilatory patterns.
Methods and measurements: Healthy subjects, of 18 years of age and older,
non-smokers and non-history of respiratory disease. A second sample of patients
referred by their physicians for a routine pulmonary function testing. They were sta-
ble and had no symptoms of acute respiratory infection in the previous two months.
Results: A total of 58 healthy subjects and 163 were recruited for the study. Four
subjects were not able to complete acceptable maneuvers. The final sample was 56
normal subjects (55.4% males) and 163 patients, 64% males. Mean age for normal
subjects was 34while for patients was 56.8 years. In both groups, a high correlation
(r >0.90) was found comparing spirometry and plethysmography measurements.
The agreement analysis showed an CCI = 0.90, although agreement limits were
wide (600 mL).
Discusion: Despite the high correlation and agreement between two methods for
measuring inspiratory capacity, they can have and significant variability within and
between methods.

P1216
Can NO diffusion predict desaturation during maximal exercise?
Eline Oppersma1,2, W.J.C. van Beurden2, M. Brusse-Keizer2, P.D.L.P.M. van der
Valk2, F.H.C. de Jongh1,2. 1Technical Medicine, Twente University, Enschede,
Netherlands; 2Pulmonary Department, Medisch Spectrum Twente, Enschede,
Netherlands

Introduction: Desaturation during maximal exercise can be caused by several
problems; decreased diffusing capacity, leading to an increased Alveolar-arterial
(A-a) oxygen gradient, or V/Q mismatch or a contact time problem. The present
method to establish decreased diffusing capacity is the measurement of diffusing
capacity for carbon monoxide (TLCO). We hypothesize that the diffusing capacity
for nitric oxide (TLNO) is more accurate than TLCO.
Aim: The aim of this study is to find out whether diffusing capacity for NO,
as a marker for the membrane component of diffusion, can be a more accurate
predictor of the A-a gradient at maximal exercise, compared to diffusing capacity
for CO, as a marker for the membrane and hemodynamic component of diffusion.
Methods: 15 patients with pulmonary complaints (mean age 58 years) performed
a combined single breath TLNO/TLCO measurement and a maximal exercise test.
We constructed a model to predict the A-a gradient at maximal exercise.
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Results: The A-a gradient at maximal exercise can be predicted by TLCO%R,
and resulted in an R2 (coefficient of determination) of 0.64. TLNO%R predicted
the A-a gradient at maximal exercise with an R2 of 0.81 (see figure).

Conclusion: The diffusing capacity for NO is a more accurate predictor of the
A-a gradient at maximal exercise than the diffusing capacity for CO, and thereby
a more accurate predictor of desaturation during exercise.
Reference:
[1] Lee, I van der Resp Med 2007;101:1579-84.

P1217
DL,no; slave to a rhythm?
Antoinette Houtkooper, P.J.A.M. van Ooij, R.A. van Hulst. MMEC - Diving
Medical Center, Royal Netherlands Navy, Den Helder, NH, Netherlands

Background: It is generally accepted that spirometry and diffusing capacity are
subjected to a diurnal rhythm (CINKOTAI 1966, BORSBOOM 1999, MEDAROV
2008). Values for VC, for example, are lowest around noon and highest between
3.00 and 4.00 pm (MEDAROV 2008,) while DL,co is highest between 08.00 and
09.00 am and decreases during the day (CINKOTAI 1966, MEDAROV 2008).
Introduction: The aim of this study was to investigate the diurnal rhythm for
DL,no. The DL,no is a relatively new method and for applying in studies it is
important to know whether there is a diurnal rhythm or not.
Methods: Eleven male subjects were measured between 8 am and 10 pm. In this
period DL,no was measured six times using a Masterscreen PFT-Pro (CareFusion),
each time with a pause of at least two hours (max 4 hours).
Statistics: The Shapiro-Wilk test was used to test for normality. To determine
diurnal variance, within-day variations were tested using the one-way Analysis
of Variance (Anova). The Bonferroni correction was used to account for multiple
comparisons. However, as diurnal variations can be curve shaped we also tested
this index with a fractional polynomial regression model.
Results: The Anova test with Bonferroni correction showed no significant diurnal
variation in DL,no (p=0.854). Also the fractional polynomial regression model to
the 4th degree or lower did not show any significant relationship between time of
the day and DL,no (p=0.526).
Conclusion: In our study DL,no does not have a diurnal rhythm. We would like
to expand our group of subjects to confirm this statement. Further investigation is
therefore necessary.

P1218
Intra- and intersession variability of the single-breath determination of
carbon monoxide diffusing capacity
Kevin De Soomer, H. Vaerenberg, W. De Backer, E. Oostveen. Dept. of Lung
Function and Pulmonary Medicine, Antwerp University Hospital, Antwerp,
Belgium

Background: Some lung function laboratories perform 3 instead of 2 reproducible
tests for the single-breath determination of the carbon monoxide diffusing capacity
(DLCO) with the underlying assumption that the average of 3 values is more
reliable than the average of 2. Recent ATS/ERS guidelines (Eur Respir J 2005)
state that the actual number of tests that will provide the best estimate of DLCO
is not yet determined.
Aim: To compare the within and between session variability of the DLCO estimate
using 2 versus 3 values.
Methods: A DLCO measurement consisted of 3 acceptable tests that met the
repeatability requirement according to the ATS/ERS guidelines. DLCO mea-
surements were preferably performed twice a week on fixed, consecutive days
just before lunchtime. A total of 10 DLCO measurements were collected in 12
nonsmoking, healthy adults (4M: 8F) during a 6 weeks period of time.
Results: The within and between session coefficients of variability (CoV) are
listed in the table.

Within session Between sessions

2 tests 3 tests 2 tests 3 tests

CoV(%) 3.0 3.2 4.1 4.0

The determination of DLCO using 3 tests did not significantly reduce the within
or between CoV compared to the use of only 2 tests. Although adding the third

test to estimate DLCO significantly reduced the value of DLCO (p< 0.001), this
reduction was not clinically relevant (∼1% reduction in the value of DLCO). For
the average healthy subject the DLCO varied as much as ±7% (2 tailed 95%
confidence interval) during a 6 weeks period of time.
Conclusion: A DLCO determination based on 3 instead of 2 tests does not result
in a more stable estimate of DLCO.

P1219
Comparison of two commercially available portable gas transfer devices
Lindsey Paddison, Maxine Jones, Brendan Cooper. Lung Function & Sleep,
Queen Elizabeth Hospital Birmingham, Birmingham, West Midlands, United
Kingdom

Introduction: We compared a novel portable gas transfer device which uses ultra-
sound and mass flow technology on healthy subjects and patients with suspected
lung disease attending a routine lung function department.
Method: We measured single breath gas transfer (TLCO & KCO) on 34 subjects
(20F:14M) using the EasyOnePro (EOP) (ndd, Zurich, Switzerland) with an estab-
lished lung function device MasterScreen (Jaeger Ltd, Hochburg, Germany). Ten
healthy subjects performed 2 tests on each device, whereas 24 patients performed
only one measurement on the EOP as a part of their routine testing and we
compared the results using t-tests with Bland & Altman analysis.
Results: The results (Table 1) show that the differences in TLCO, KCO and VAeff
although statistically significant (p<0.05) were lower than the expected clinical re-
peatability. Analysis of patient and healthy subjects values showed similar results.
The between device variation was greater than the within Jaeger device variation.

Table 1. Gas transfer results

Easy One Pro Jaeger EOP – Jaeg Mean Diff Jaeg 1 – Jaeg 2 Mean Diff

TLCO 6.43 (2.58) 6.03 (2.43) 0.40 (0.52) 0.15 (0.02)
KCO 1.36 (0.36) 1.29 (0.35) 0.07 (0.09) -0.01 (0.06)
VA 4.69 (1.11) 4.64 (4.14) 0.05 (0.28) 0.10 (0.22)

Values shown as Mean (SD). TLCO in mmol/kPa/min; KCO in mmol/kPA/min/L; Vaeff in Litres.

Discussion: This comparison of gas transfer measurement between the EOP and
Jaeger systems shows that across a wide range of values the differences between
the 2 devices are within the normal repeatability (S.I units) for TLCO, KCO and
VAeff of <1.00, <0.50 and <0.20 respectively.
Conclusion: The Easy One Pro gives values comparable with established gas
transfer systems.

P1220
How long does it take for supine gas transfer to become stable after sitting
upright?
Liam O’Reilly, Helen Ward, Brendan Cooper. Lung Function & Sleep, Queen
Elizabeth Hospital Birmingham, Birmingham, West Midlands, United Kingdom

Introduction: We are interested in using the change in gas transfer from sitting to
supine in patients with various lung diseases, but were unable to find any published
studies showing how long a subject should be supine before a stable representative
measurement could be made. We looked at this in healthy subjects first.
Method: We measured single breath gas transfer (TLCO & KCO) using a Master-
Screen lung function system (Jaeger Ltd, Hochburg, Germany) 3 times sitting at
rest and then after approximately 10, 15, 20, 25 & 30 minutes respectively, lying
supine in 14 healthy subjects (11F:3M; Ages: 22-51 years).
Results: The results (Table 1) show that TLCO and KCO increase by about 9%
and 15% respectively and VAeff decreases by 5% from sitting to supine. Stability
is reached after 15 minutes.

Table 1. Supine gas transfer

Time (mins)

Baseline +10 +15 +20 +25 +30

TLCO 8.73 (2.71) +1.16 (0.85) +0.76 (1.06) +0.78 (1.03) +0.68 (1.14) +0.74 (1.17)
% Change +14% +9% +10% +8% +9%
KCO 1.57 (0.21) +0.32 (0.17) +0.24 (0.20) +0.24 (0.17) +0.23 (0.19) +0.24 (0.19)
% Change +21% +15% +15% +14% +15%
VAeff 5.55 (1.45) –0.25 (0.17) –0.29 (0.34) –0.24 (20) –0.27 (0.14) –0.27 (0.12)
% Change -6% -6% -5% -5% -6%

Values shown as Mean (SD). TLCO in mmol/kPa/min; KCO in mmol/kPA/min/L; VAeff in
Litres.

Discussion: We have shown that changes in gas transfer when supine stabilise
after 15 minutes. Unexpectedly, not all subjects showed an increase gas transfer,
with 6 showing no increase or a slight decrease when supine. This result needs
further explanation.
Conclusion: Supine gas transfer should be measured after 15minutes lying supine.
Not all subjects produced an increase in gas tarnsfer when supine.
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P1221
Effect of sample volume size on single-breath transfer factor for the lung
Eleanor Herring, Nigel Clayton. Lung Function Unit, University Hospitals of
South Manchester, Manchester, United Kingdom

Background: ATS/ERS 2005 guidelines advise a standardised protocol for mea-
suring Transfer factor for the lung (TLCO) via a single breath-hold method. The
volume of exhaled gas sampled limits the test in subjects with a vital capacity
(VC) under 1.0L. A measure of TLCO in this group would be clinically useful.
This study aimed to see how reducing sample volume (Vsamp) influenced TLCO.
Methods: We randomly reviewed 125 (87 males, mean age 49-±8.8 years (± sd))
reproducible TLCO tests from our database. Five subgroups (n=25) were included:
1) healthy 2) restrictive lung function, and 3) mild 4) moderate 5) severe obstructive
lung disease. For each patient two real-time gas traces were analysed. Washout
volume was maintained, whilst the Vsamp was varied to give TLCO readings for
Vsamp of 0.2L, 0.4L, 0.6L and 0.8L and 1.0L. The repeatability of TLCO at each
Vsamp was investigated with repeatability coefficient. TLCO at each Vsamp was
compared to the TLCO at 1.0L Vsamp and the difference illustrated using Bland &
Altman plots.
Results: Repeatability was not affected by changing Vsamp in any of the subgroups
(repeatability coefficient: 0.42-0.64). Mean TLCO increased as little as 3-5% with
increasing Vsamp, with the largest difference between a 0.2L and 1.0L Vsamp. How-
ever the imprecision of the mean (limits of agreement up to 0.65mmol/min/kPa)
indicated a fall in TLCO equal to 15% was possible.
Conclusion: In this study changing Vsamp does not compromise repeatability. A
clinically significant variation in TLCO of up to 15% is possible with a reduced
Vsamp. Further study is needed to confirm this observation and investigate the effect
of changing Vsamp on transfer coefficient and alveolar volume.

115. Exercise tests and emerging outcomes:
defining the impact of pulmonary rehabilitation

P1222
Effect of COPD severity on hemodynamic responses to exercise in patients
with GOLD stages I-IV
Maroula Vasilopoulou1, Ioannis Vogiatzis1,2, Ioannis Nasis1,
Stavroula Spetsioti1, Evgenia Cherouveim1, George Kaltsakas2,
Eleni Kortianou1,3 , Maria Koskolou1, Antonia Koutsoukou2, Manos Alchanatis2,
Nikolaos G. Koulouris2. 1Physical Education and Sports Sciences, National and
Kapodistrian University of Athens, Athens, Greece; 21st Department of
Respiratory Medicine, Pulmonary Rehabilitation Unit, Sotiria Hospital, National
and Kapodistrian University of Athens, Athens, Greece; 3Physiotherapy,
Technological Educational Institution of Lamia, Lamia, Greece

Introduction: Exercise-induced dynamic hyperinflation and large intrathoracic
pressure swings can compromise the normal increase in cardiac output (Q) during
exercise in COPD. Therefore, it is anticipated that the greater the disease severity,
the greater would be the impairment in Q during exercise.
Aim: Thus, the aim of the study was to investigate whether the Q response is more
severely impaired in the more advanced stages of COPD.
Method: We studied sixty COPD patients (15 patients at each stage, I to IV).
Patients undertook a constant load test (75% WRpeak) and a six minute walking
test (6MWT). Q at rest and during exercise protocols measured by bioimpedance
(PhysioFlow, Enduro) to determine the kinetic response at the onset of exercise
(On-transient) and during recovery (Off-transient).
Results: While Q kinetics (On & Off) was not different between the two exercise
protocols, on-transient and off-transient time constants were slower the more severe
the disease severity was (Table 1).

Table 1. Q Kinetics (On & Off)

GOLD Stages On-transient Qt (sec) Off-transient Qt (sec)

6MWT Constant 6MWT Constant

I 41.5±4.3* 45.2±1.5* 41.8±1.9* 41.9±2.1*
II 58.7±4.5* 64.7±2.8* 62.2±6.1* 68.1±3.1*
III 85.5±4.5* 89.8±2.5* 77.3±5.4* 87.3±2.9*
IV 105.7±4.5* 106.1±2.5* 102.5±3.6* 103.8±2.5*

Values are means ± SEM. *Significant difference among stages.

Conclusion: The more advanced the disease severity the more impaired was the
hemodynamic response to the 6MWT and the constant load test, possibly reflecting
greater cardiovascular impairment in COPD or greater physical deconditioning.
The 6MWT reflects, equally well as the constant load test, the degree of impairment
in the hemodynamic response to exercise.

P1223
Electrocardiographic and echocardiographic abnormalities in COPD
patients according to disease severity
Laura Caram, Cristiane Naves, Silméia Zanati, Suzana Tanni, Liana Coelho,
Renata Ferrari, Irma Godoy. Department of Internal Medicine, Botucatu Medical
School - São Paulo State University – UNESP, Sao Paulo, Distrito de Rubiao
Júnior, s/n, Brazil

Epidemiological studies show high prevalence of cardiovascular disease (CVD)
in COPD patients; however few studies have assessed the prevalence of cardiac
abnormalities in different stages of COPD. The aim of this study was to assess the
prevalence of electrocardiographic and echocardiographic changes in 50 mild/very
severe COPD patients (62% male gender, age= 67±9 years, FEV1= 56±23%).
All individuals underwent to medical history and physical examination, electro-
cardiographic and Doppler echocardiography evaluations. Changes suggestive of
ischemic heart disease occurred in 10% and mild left ventricular diastolic dysfunc-
tion in 88% independently of COPD stage. Mild/moderate COPD patients showed
higher prevalence of anormalities in segmental contractility (p=0.01), while se-
vere/very severe COPD patients showed higher prevalence of right ventricular
overload (p=0.01) and increased right heart chambers (p=0.001). Age, male gen-
der, systemic arterial blood pressure, C-reactive protein and BODE index were
included in a multiple linear or logistic regression analysis with the left ventricular
diastolic diameter/the size left atrium as dependent variables. Male gender and
the BODE index were selected as predictors of left ventricular diastolic diameter
(R2=0.12; p=0.03 and p=0.01, respectively); systemic arterial blood pressure was
the only variable selected as predictor of enlarged left atrium (OR=3.85 (1.04
– 14.27); p=0.04). In conclusion, patients with COPD have high prevalence of
ecocardiographic subclinical cardiac abnormalities, regardless of disease severity.
Gender and the COPD severity are associated to cardiac structural changes.
Research supported by FAPESP (2010/10312-1)

P1224
Effects of pulmonary rehabilitation (PR) on arterial stiffness in patients with
COPD: The CIROCO study
Lowie Vanfleteren1, Martijn Spruit2 , Frits Franssen2, Martin Boorsma3, Jos
Op’t Roodt2, Miriam Groenen2, Emiel Wouters1. 1Respiratory Medicine,
Maastricht University Medical Center, Maastricht, Netherlands; 2Program
Development Center, Ciro +, Center of Expertise in Organ Failure, Horn,
Netherlands; 3Research and Development, Astra Zeneca, Charnwood, United
Kingdom

Background: Arterial stiffness, a strong predictor of cardiovascular mortality, is
increased in patients with COPD. The effects of PR on arterial stiffness have been
studied scarcely.
Methods: Pulmonary function, 6MWD, BMI, SGRQ, mMRC dyspnea score, aor-
tic pulse wave velocity (APWV), brachial pulse wave velocity (BPWV) and pulse
wave analysis (SphygmoCor; AtCor Medical, Sydney, Australia) were determined
in 102 patients (35 female; age: 64±7 years, FEV1%: 53±17) with clinically stable
COPD, prior and subsequently to a 35-session PR program including high-intensity
interval and resistance training.
Results: 6MWD (+31,3±55,4m; p<0.001), mMRC score (-0,5±0,9; p<0,001),
SGRQ (-2,4±11,8, p=0.011) and BMI (+0.4±1,4 kg/m2, p=0.006) all improved,
compared to baseline. Overall there were no changes in APWV, BPWV, central
blood pressure and augmentation index (AI), while central and peripheral pulse
pressure (PP) increased slightly. Peripheral PP increased due to a modest but sig-
nificant reduction in peripheral diastolic blood pressure (DP). Also a significant,
but clinically irrelevant reduction in heart rate (HR) was seen.

Baseline After PR P

APWV, m/s 11.0±3.1 11.0±2.5 0.835
BPWV, m/s 8.9±1.9 8.8±1.5 0.903
SP, mm Hg 137.9±20.9 137.7±21.1 0.868
DP, mm Hg 82.3±9.4 80.8±8.6 0.034
PP, mm Hg 54.0±16.1 57.4±15.3 0.017
Central SP, mm Hg 127.2±19.6 128.9±18.8 0.270
Central DP, mm Hg 82.3±9.4 80.8±8.6 0.176
Central PP, mm Hg 45.2±14.5 47.8±14.7 0.026
Central AI (75 bpm) 29.6±8.8 29.2±8.3 0.457
HR, bpm 68.8±11.8 67.3±10.4 0.027

Conclusion: On average, pulmonary rehabilitation does not reduce arterial stiffness
in patients with COPD.

P1225
Reduced six-minute walking distance is associated with endothelial
dysfunction in COPD patients
Clémence Minet1,2, Isabelle Vivodtzev1,2, Renaud Tamisier1,2, François Arbib2,
Bernard Wuyam1,2, Jean-François Timsit3,4, Denis Monneret1,5,
Jean-Christian Borel1,2 , Jean-Philippe Baguet6, Patrick Levy1,2,
Jean-Louis Pepin1,2. 1INSERM U 1042, HP2 Laboratory (Hypoxia:
Pathophysiology), Joseph Fourier University, Grenoble Cedex 09, France;
2Locomotion Rehabilitation and Physiology Department, Grenoble University
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Hospital, Grenoble Cedex 09, France; 3Medical Intensive Care Unit, Grenoble
University Hospital, Grenoble Cedex 09, France; 4INSERM U823, Albert Bonniot
Institute, Joseph Fourier University, La Tronche, France; 5Biology and Pathology
Institute (IBP), Grenoble University Hospital, Grenoble Cedex 09, France;
6Department of Cardiology, Grenoble University Hospital, Grenoble Cedex 09,
France

Background: Endothelial dysfunction represents a key step in the increase in
cardiovascular risk. We prospectively investigated the determinants of endothelial
function in patients with chronic obstructive pulmonary disease (COPD).
Methods: Digital pulse amplitude augmentation assessed by post-ischemic reactive
hyperhemia (RH-PAT) was measured in 47 consecutive COPD patients (41 men,
BMI: 25±5 kg/m2, age: 65±9 yrs, 35 patients in stable condition and 12 within
exacerbation). RH-PAT was analyzed with the following clinical and biological
covariates: body mass index (BMI), fat-free mass (FFM), pulmonary function
tests, blood pressure, inflammatory and oxidative stress biomarkers, six-minute
walking distance (6MWD) and peripheral muscle function, medications, diabetes
and prevalent cardiovascular diseases.
Results: After adjustment for age and sex, RH-PAT was linked to FFM, heart rate,
prevalent hypertension and myocardial infarction history, diastolic blood pressure,
FEV1, FEV1/FVC, PaCO2, IL6, and 6MWD. In multivariate analysis, walking
distance, FFM and PaCO2 were independent contributors of RH-PAT explaining
54% of the variance p < 0.0001. A higher FFM index was associated with higher
grade of inflammation, increased oxidative stress and more severe endothelial
dysfunction. RH-PAT was significantly lower in patients within exacerbation as
compared with those in stable condition.
Conclusion: Six-minute walking distance which is a widely available marker of
severity and functional capacity in COPD patients is a main predictor of endothelial
dysfunction.
ClinicalTrials.gov Identifier: NCT00404430.

P1226
Reproducibility of a time trial cycle ergometer test protocol in comparison to
a constant work rate test protocol in patients with COPD
Willem Gosens1,2, Joost Oomen1, Alex van ’t Hul3,4, Matthijs Hesselink2,
Lars Borghouts1. 1Fontys University of Applied Sciences, Institute of Human
Movement and Sports, Tilburg, Netherlands; 2Department of Human Movement
Sciences, Maastricht University, Maastricht, Netherlands; 3Schoondonck, Centre
for Pulmonary Rehabilitation, Revant, Breda, Netherlands; 4Pulmonary Diseases
Department, VU Medical Centre, Amsterdam, Netherlands

Introduction: In cardiopulmonary rehabilitation programs (CPR), constant-load
cycle endurance tests (CLET) protocols are used to evaluate the response to
specific interventions. In healthy subjects CLET protocols show a much lower
reproducibility than time trial test (TTT) protocols. The purpose of this study was
to evaluate the reproducibility of the CLET protocol and TTT protocol on a cycle
ergometer in patients with COPD.
Methods: In 20 patients with COPD (GOLD II-IV, FEV1 of 56±15%) exercise
performance was measured. Patients were randomly allocated to a CLET protocol
or TTT protocol. Patients performed the test protocol to which they were assigned,
five times. Patients in the CLET group exercised to exhaustion at 120% of the
actual individual training workload attained in the during CPR training sessions.
Patients in the TTT group were asked to perform a certain amount of work (120%
* Wtraining * 420) as fast as possible.
Results: TTT protocol showed a significantly lower coefficient of variation (CV)
(6.6±3.6) than the CLET protocol (22.2±9.8) (P <.001). Individual CV (time to
completion) ranged from 9.0% to 36,9% in the CWRT protocol and from 3,4% to
16,3% in the TTT protocol. There was a significant difference between the mean
exercise time of the CLET (591±185 s) and the TTT (367±122 s) (P <.005).
There were no differences in mean work (p =.058), power (p =.463), RPM (p
=.629), subjective assessments of breathlessness (P =.55) and leg fatigue (P =.15)
between the CLET and de TTT protocol.
Conclusions: The TTT protocol reproducibility was sign. higher than in the CLET
protocol in patients with moderate-to-severe COPD.

P1227
Estimation of peak work load based on 6-min walk distance and general
demographics in patients with COPD: A new regression equation
M.J.H. Sillen1, J.H. Vercoulen2,3, A.J. van Het Hul4, P.H.C. Klijn5,
E.F.M. Wouters6,7, D. van Ranst4, J.B. Peters2,3, A.R.J. van Keimpema5,
F.M.E. Franssen1, H. Otten4, J. Molema3, J.J. Jansen8, M.A. Spruit1 . 1Program
Development Centre, Ciro+, Horn, Netherlands; 2Department of Medical
Psychology, Radboud University Medical Centre Nijmegen, Nijmegen,
Netherlands; 3Department of Pulmonary Diseases, Radboud University Medical
Centre Nijmegen, Nijmegen, Netherlands; 4Rehabilitation Centre Breda, Revant
Rehabilitation Centre, Breda, Netherlands; 5Asthma Centre Heideheuvel, Meren
Behandelcentra, Hilversum, Netherlands; 6Director, Ciro+, Horn, Netherlands;
7Department of Respiratory Medicine, Maastricht University Medical Centre +,
Maastricht, Netherlands; 8Sportstraining, Ciro+, Horn, Netherlands

Background: Existing regression equations to estimate Wpeak using 6-min walk
distance (6MWD) are not accurate enough to target training intensity during pul-
monary rehabilitation (PR) in patients with COPD (Sillen et al ERS 2011). We

aimed to develop a new regression equation to estimate Wpeak using 6MWD and
general demographics in COPD patients entering PR.
Methods: Measurements of lung function, body composition, and peak and func-
tional exercise capacity were obtained in 3000 patients with COPD (53% men,
age: 63.0±9.4 yrs; FEV1: 44±18% pred.), referred to 4 PR centres in the Nether-
lands (all member of the Vereniging Astmacentra Nederland). A stepwise multiple
regression analysis was performed to estimate Wpeak using 6MWD, gender, age,
height, body weight, fat free mass and FEV1.
Results: On average, patients had a normal body composition (BMI: 25.8±5.5
kg/m2; FFMI: 16.9±18.4 kg/m2), and a poor peak (59±33 Watts) and func-
tional exercise capacity (6MWD: 399±120 metres). The VAN regression equation
derived from the stepwise multiple regression analysis was as follows:
Wpeak = -52.787+(0.319*gender, women=0 and men=1)-(0.229*age in
yrs)+(0.108*height in cm) + (0.267*body weight in kg) + (0.182*FFM in
kg)+(0.132*6MWD in m)+(23.528* FEV1 in litres).
This regression equation explained 67% of the variation. The mean difference
between the actual and the predicted Wpeak was 0.3±19 watts. 26% of the COPD
patients had a predicted Wpeak which differed less than 5 watts (±) of the actual
Wpeak.
Conclusion: The level of accuracy of this newly derived regression equation seems
too low to be used in indivuals with COPD to target training intensity during PR.

P1228
Inhibitory effect of SABA on exercise dynamic lung hyperinflation during
6-min walk test in stable COPD patients
Masahiro Satake1, Takanobu Shioya1, Hitomi Takahashi2, Keiyu Sugawara2,
Chikage Kasai2, Noritaka Kiyokawa2, Toru Watanabe2, Sayaka Fujii2 ,
Atsuyoshi Kawagoshi3, Mitsunobu Homma4. 1Physical Therapy, Akita University
Graduate School of Health Sciences, Akita, Japan; 2Rehabilitation, Akita City
General Hospital, Akita, Japan; 3Rehabilitation, Higashi Inaniwa Clinic, Akita,
Japan; 4Pulmonary Medicine, Akita City General Hospital, Akita, Japan

Aim: The purpose of this study was to evaluate the inhibitory effect of short acting
β2-receptor agonist (SABA) on exercise dynamic lung hyperinflation during the
6-minute walk test (6MWT) in stable COPD patients.
Subjects and methods: We examined 14 patients with stable COPD (mean age;
76yr, mean FEV1: 57%pred) who were referred to our clinic between July 2008 and
October 2009. 6MWT and lung function test were performed after the inhalation
of SABA procaterol hydrochloride (20μg) or placebo.
Results: Compared to the baseline assessment, 6MWD increased by a mean of
20.5m when measured after inhalation of SABA (512.4±90.7m vs. 532.9±79.8m;
p<0.05). During the 6MWT, inspiratory capacity (IC) decreased significantly with
time. The IC after inhalation of SABA was improved significantly compared with
placebo. The Borg dyspnea score increased with time during 6MWT and was
attenuated significantly after inhaling SABA.
Conclusions: In the present study, there was a significant attenuation in exercise
dynamic lung hyperinflation, suggesting the important rescue role SABA in the
management of COPD. It is therefore likely that most patients with COPD may
derive considerable benefit from rescue bronchodilator therapy with SABA.

P1229
Energy economy of walking with a wheeled ambulatory aid (rollator) in
patients with chronic obstructive pulmonary disease (COPD)
Kylie Hill1 , Thomas E. Dolmage2, Lynda Woon3, Dina Brooks4, Roger
S. Goldstein3. 1School of Physiotherapy and Curtin Health Innovation Research
Institute, Curtin University of Technology, Bentley, Western Australia, Australia;
2Respiratory Diagnostic & Evaluation Services, West Park Healthcare Centre,
Toronto, ON, Canada; 3Department of Respiratory Medicine, West Park
Healthcare Centre, Toronto, ON, Canada; 4Department of Physical Therapy,
University of Toronto, Toronto, ON, Canada; 5Department of Respiratory
Medicine, West Park Healthcare Centre, Toronto, ON, Canada

Background: Probst et al. (Chest 126: 1102, 2004) reported that, when using
a rollator, patients with COPD increased their distance walked in 6 min along
with increased oxygen uptake and ventilation. It was difficult to appraise econ-
omy (mechanical work to total energy expenditure) because the main determinant
of the energy demand, speed, varied between conditions; hence, the authors con-
cluded that rollator use improved distance by increasing ventilatory capacity and/or
economy.
Objective: To determine whether walking with a rollator improved the energy
economy in patients with COPD. The hypothesis was that oxygen uptake, at the
same speed, would be lower (improved economy) when walking with a rollator.
Methods: Subjects completed 2 walks, (with and without a rollator) at individually
set and constant speeds. At least 24 h later they repeated the session for a total of
4 walks. Energy expenditure was estimated from measured oxygen uptake using a
telemetric system. Since mechanical work was kept constant (speed) during each
walk, differences in economy were reflected in differences in energy expenditure
in metabolic equivalents (METS).
Results: Ten subjects completed the study. Attainment of a steady state was
confirmed during every walk. There was no effect of day (p=0.23) on energy ex-
penditure. There was no significant difference (0.0 [-0.4 to 0.3] METS) in energy
expenditure with (3.6 [2.9 to 4.3] METS) or without (3.6 [2.9 to 4.3] METS) the
rollator.
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Conclusion: Rollator use does not acutely affect walking economy in patients with
COPD. A better understanding of how people with COPD benefit from rollator
use may facilitate their design and prescription.

P1230
Characterization of balance impairments in individuals with COPD
Marla Beauchamp1,2, Kathryn Sibley3,4 , Bimal Lakhani1,4, Julia Romano2,
Sunita Mathur2,3, Roger Goldstein2,3, Dina Brooks1,4. 1Graduate Department of
Rehabilitation Science, University of Toronto, Toronto, Canada; 2Respiratory
Medicine, West Park Healthcare Centre, Toronto, Canada; 3Physical Therapy,
University of Toronto, Toronto, Canada; 4Mobility Team, Toronto Rehabilitation
Institute, Toronto, Canada

Background: Balance deficits are increasingly recognized as an important sec-
ondary impairment in COPD, however little is known regarding the specific
components of balance that are impaired.
Objectives: 1) To determine the specific components of postural control that are
impaired in individuals with COPD compared to age-matched healthy controls;
2) To determine if deficits in balance in COPD are related to muscle strength or
physical activity.
Methods: Balance, physical activity and lower extremity muscle strength were
assessed in 37 patients with COPD and 20 healthy controls using the Balance
Evaluation Systems Test (BESTest), the Physical Activity Scale for the Elderly
(PASE), and an isokinetic dynamometer, respectively. A subset of subjects (20
COPD and 20 controls) underwent a second testing session in which postural
perturbations were delivered using a lean-and-release system. Center of pressure
data were collected from three force plates mounted in the platform.
Results: Subjects with COPD (age 71±7 yrs; FEV1 39±16 percent predicted)
exhibited significantly lower scores than controls (age 67±9 yrs) on all of the
BESTest subscales (all p<0.0001). The largest detriments in postural control were
evident in biomechanics, transitions and gait. The PASE was a significant predictor
of BESTest score (p=0.034) in COPD. In response to anterior perturbations, sub-
jects with COPD showed a longer time to foot-off (p=0.027) and foot-on (p=0.018)
as well as a longer duration anticipatory phase (p=0.008) compared to controls.
Conclusions: Comprehensive balance assessment and management should be in-
cluded in pulmonary rehabilitation. Deficits in balance in COPD appear to be
related to decreased physical activity levels.

P1231
Comparison of maximal exercise capacity between patients with COPD from
Brazil and United Kingdom
Rafael Barreto de Mesquita1,2, Carolyn Sandland3, Nidia
Aparecida Hernandes1,2, Vanessa Suziane Probst1,2 , Sally Singh3, Fábio Pitta1.
1Laboratório de Pesquisa em Fisioterapia Pulmonar (LFIP), Departamento de
Fisioterapia, Universidade Estadual de Londrina (UEL), Londrina, Brazil;
2Centro de Pesquisa em Ciências da Saúde (CPCS), Universidade Norte do
Paraná (UNOPAR), Londrina, Brazil; 3Department of Respiratory Medicine,
Glenfield Hospital, University Hospitals of Leicester NHS Trust, Leicester, United
Kingdom

Background: Field exercise tests such as the incremental shuttle walking test
(ISWT) have been used worldwide in order to assess exercise capacity of patients
with chronic obstructive pulmonary disease (COPD). However, the responses to
this test in patients from different world regions have not yet been compared.
Objectives: To compare the responses to the ISWT between patients with COPD
from Brazil and United Kingdom (UK).
Methods: 20 patients with COPD from Brazil were matched to 20 patients from
the UK concerning gender distribution, age, body mass index and FEV1. All
patients performed the ISWT during the baseline assessment for admission to a
pulmonary rehabilitation program in their respective country. The total distance
walked was recorded and heart rate (HR), oxygen saturation (SpO2) and dyspnea
score (Borg scale) were assessed before and after the test in both centers.
Results: In both groups, SpO2 decreased and HR and dyspnea scores increased
significantly after the test (p<0.05 for all). Brazilian patients walked farther and
achieved higher% of their maximal predicted HR than patients from the UK
(345±173 vs 209±116 meters [p=0.006] and 80±12 vs 64±10%pred [p<0.0001],
respectively). The increase in dyspnea sensation after the test tended to be higher
in the Brazilian group (4 [2-6] vs 2 [1-4], p=0.06).
Conclusions: Brazilian patients with COPD seem to walk more and achieve higher
effort during the ISWT than patients from the United Kingdom. This is in line with
previous data showing that patients from South America (especifically Brazil) are
more active in daily life and have better functional exercise capacity in comparison
to patients from Europe and United States.

P1232
The effect of pulmonary rehabilitation on the sit-to-stand test in COPD
Mehul Patel, Jane Canavan, Amy Clark, Karen Ingram, Ria Fowler,
Michael Polkey, Wiliam Man. Harefield Pulmonary Rehabilitation Team and
Respiratory Biomedical Research Unit, Royal Brompton & Harefield NHS
Foundation Trust, Harefield, Middlesex, United Kingdom

Background: The sit-to-stand (STS) test is a component of the Short Physical

Performance Battery (SPPB), it measures the fastest time to stand from a seated
position 5 times with folded arms. We hypothesised the STS may be a useful
outcome measure in COPD and that it would improve after an 8-week outpatient
pulmonary rehabilitation (PR) program.
Methods: In 83 COPD patients (43M: 40F) referred to PR, the following were
measured before and after PR: STS, incremental shuttle walk (ISW), MRC Dysp-
noea score (MRC) and St George’s Respiratory Questionnaire (SGRQ). Modified
BODE (ISW as the exercise component) and ADO scores were calculated as
composite mortality indices. Spearman’s rank correlation was used to assess the
relationship between STS and baseline characteristics and Wilcoxon signed rank
test to assess the effect of PR on STS. We estimated minimal clinically important
difference (MCID) using an anchor based approach against a 5-point Likert scale
and the MCID of ISW.
Results: 18 patients were unable to complete STS either pre- or post-PR. 6 were
unable to perform STS pre-PR but improved sufficiently to do so after PR. STS
at baseline correlated significantly with ISW (r=-0.53), MRC (r=0.35), modified
BODE (r=0.26) and ADO (r=0.35), but not with age, FEV1%predicted, BMI or
SGRQ. In 65 patients with full pre- and post-PR data, median STS time improved
from 13.8s to 12.0s following PR (p<0.0001). Median improvement was -1.8s in
those feeling “much better” after PR and -2.4s in those achieving the MCID of the
ISW.
Conclusions: Not all COPD patients referred to PR can complete a STS. The STS
is sensitive to change following PR. The MCID for the STS is probably a decrease
of greater than 2 seconds.

P1233
Age of loss of walking ability in patients with Duchenne muscular dystrophy:
A marker for the elective use of mechanical ventilation?
Leonardo Augusto Tavares1, Maria Teresa Fonseca2, Laura Belisário Lasmar2,
Rita Cássia Barbosa1, Tatiana Barbosa Guimarães1. 1Neuromuscular Disease
Program/Complex Disease Unit, John Paul II Child Hospital/Hospitalar
Foundation of Minas Gerais State, Belo Horizonte, Minas Gerais, Brazil;
2Neuromuscular Disease Program, Federal University of Minas Gerais, Belo
Horizonte, Minas Gerais, Brazil

Introduction: In adolescence of Duchenne muscular dystrophy (DMD) comes
the cardioventilatory restrictive impairment (hypoventilation, sleep breathind dis-
order and respiratory effort), marked by the loss of ambulation. At that time, the
institution may be required ventilatory support (VS). VS improve lung function,
reducing need for tracheostomy and increasing quality of life in DMD. Public
Program (Ventilar-VP) in John Paul II Child Hospital/Hospitalar Foundation of
Minas Gerais State (JPIICH/HFMGS) assist DMD patients.
Objective: To evaluate loss of ambulation and the need to VS in patients with
DMD in VP/JPIICH/HFMGS.
Patients and methods: Cohort study, between 2002-2010 in VP. Group A: 16
(25.8) VS users and group B: 46 (74.2) nonusers of VS. Likelihood of VS was
estimated by survival analysis of Kaplan-Meier.
Results: Medians for the entire sample (years): last visit: 15.6 (6.4 to 30.2),
monitored by the VP: 4.5 (0 to 6.5). Median age (years) loss of ambulation: A 8.1
(5-13), B 10 (6.7 to 15) (p=0.05). Majority in A lost early ambulation. Significant
difference between the two groups (p=0.05). Survival curve of cumulative probabil-
ity of VS: age <11 years: no patient needed VS, 16 years: 20%, 23 years: 50%, and
26 years: 100%. Statistically significant difference in the cumulative probability
(p<0.001) in need of SV among patients with loss of ambulation before 10 years
(group C) and with loss of ambulation after that age (group D). 15 years of age,
12% of patients in C required SV. 100% needed to SV in C, in D only after 23 years.
Conclusion: Age of loss of ambulation at age 10 is a marker for estimating the
need of early VS in patients with DMD.

P1234
In which male patients with COPD participated in a pulmonary
rehabilitation program should be evaluated for osteoporosis?
Dicle Kaymaz1, Pinar Ergün1, Gülseren Kayalar2, Fatma Sengül1, Nese Demir1.
1Atatürk Chest Diseases and Thoracic Surgery Training and Research Hospital,
Pulmonary Rehabilitation and Home Care Unit, Ankara, Turkey; 2Numune
Training and Research Hospital, Physical Therapy and Rehabilitation, Ankara,
Turkey

Osteoporosis is common in patients with COPD and an important risk factor for
the development of hip,vertebral or long bone fracture which could add further
disability and incapacity.
The aim of the study was to analyze the utility of different measures (age,
smoking habit, daily dose of inhaled steroids, anthropometric measures of body
composition, stage of COPD, dyspnea, health related quality of life, exercise
capacity,comorbidities) for detecting the need of osteoporosis evaluation in male
COPD patients who were participated in a PR programme.
Methods: Patients who were in a pulmonary rehabilitation programme with
confirmed stable COPD and not on long-term oral corticosteroids (n=57) per-
formed spirometry. They underwent nutritional assessment by midarm circum-
ference,calculation BMI and FFMI. Dyspnea sensation was assessed with the
MRC,where health related quality of life was assessed with the SGRQ.Exercise
capacity was measured using the SWT.All had DXA assessment of Bone Mineral
Density.
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Results: A total of 57 COPD patients with the mean age of 62.07±7.5 years.
Osteoporosis was found in 22 patients (38.6%) at both the total hip and total
lumbar spine region.
After adjusting for all covariates (age, FEV1, daily dose of inhaled steroids and
smoking pack years)COPD patients with a lower BMI was found to be at an
increased risk of hip region osteoporosis. The adjusted odds ratio for BMI: 0.51
(0.28-0.91), P=0.023.
The addition any of the other measurements was not found as a risk factor for
osteoporosis.
Conclusion: Nutritional assessment, incorporating a calculation of their BMI may
confer benefit detecting those at risk of osteoporosis in male COPD patients.

P1235
The effectiveness of pulmonary rehabilitation in COPD outpatients with
comorbidities
Nilgün Mendil, Pinar Ergün, Dicle Kaymaz, Selma Aktas, Ezgi Utku. Pulmonary
Rehabilitation and Home Care Department, Atatürk Chest Disease and Chest
Surgery Education and Research Hospital, Ankara, Turkey

Aim: Chronic obstructive pulmonary disease (COPD) is often associated with
other chronic diseases. The aim of this study was to determine the frequency and
prevalence of chronic comorbidities in patients with COPD and to assess their
influence on the effects of pulmonary rehabilitation (PR).
Method: 183 patients were included multidisciplinary comprehensive PR program
between July 2007 and September 2010 in our outpatient PR center. All patients
were grouped according to the following comorbidity categories: 0 (absence of
comorbidity), 1 and >=2 (depending on the number of comorbidity). Incremental
Shuttle Walking Test (ISWT) and Endurance Shuttle Walking Test (ESWT) was
used to evaluate exercise capacity, Medical Research Council (MRC) for the per-
ception of dyspnea, St. George’s Respiratory Questionnaire (SGRQ) for quality of
life, Hospital Anxiety and Depression Scale (HADS) for psychological evaluation
and BMI, fat-free mass (FFM), fat-free mass index (FFMI) analyzing for body
composition.
Results: 131 patients reported at least one chronic comorbidity added to COPD.
Metabolic (systemic hypertension, diabetes, dyslipidaemia) and heart diseases
(chronic heart failure, coronary heart disease) were the most frequently reported
comorbid combinations (88 and 23, respectively).Statistically significant improve-
ment was determined in ISWT and ESWT (p<0.01); statistically significant de-
crease was determined in MRC, SGRQ and HADS (p<0.001) for each comorbid
categories.
Conclusion: Chronic comorbidities are very frequent in patients with COPD
undergoing PR. Comorbidities does not preclude access to effectiveness of reha-
bilitation.

P1236
Comorbidities in COPD patients are not associated to higher disease severity
Laura Caram, Renata Ferrari, Cristiane Naves, Suzana Tanni, Liana Coelho,
Simone do Vale, Irma Godoy. Department of Internal Medicine, Botucatu
Medical School - São Paulo State University – UNESP, Distrito de Rubiao Júnior,
s/n, Sao Paulo, Brazil

The influence of disease severity on the prevalence of comorbidities in COPD pa-
tients is unclear. The aim of this study was to assess the prevalence of comorbidities
in 25 mild/moderate COPD patients (68% male gender, age= 65±8 years, FEV1=
73±15%) and 25 severity/very severity CPOD patients (56% male gender, age=
69±9 years, FEV1= 40±18%). Comordities were registered based on medical
charts diagnoses, on Charlson comorbidity index and on Hospital Anxiety and De-
pression Scale. Of the 50 patients evaluated, 70% had diagnosis of comorbidities,
and 42% of these were cardiovascular diseases (40% hypertension, 10% coronary
artery disease and 6% heart failure grade I). Depression was present in 20% of
patients, dyslipidemia in 14% and diabetes mellitus in 14%. The prevalence of
dyslipidemia (p=0.02), depression (0.008) and alcoholism (p=0.06) were higher in
patients with mild to moderate disease. Charlson comorbidity index, systemic ar-
terial blood pressure, diabetes mellitus, ischemic heart disease and chronic cardiac
failure and the scores of the Hospital Anxiety and Depression Scale were similar
between both groups. The majority of patients with diagnostic of dyslipidemia had
concentrations of lipids (total cholesterol, HDL, LDL and triglycerides) within
normal values and the lipid profile were similar between groups. In conclusion,
comorbidities are highly prevalevent in COPD patients regardless of the disease
severity. Some diseases such as dyslipidemia, depression and alcoholism are even
more prevalente in mild/moderate patients.
Research supported by FAPESP (2010/10312-1)
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P1237
Late-breaking abstract: Effects of mucus clearance on the differences of
rheological property, driving pressure and frequency during high frequency
chest wall oscillation (HFCWO)
Tetsuo Miyagawa1, Tomomi Ichiba2, Masayuki Takahashi3, Robert Hansen4.
1Division of Respiratory Care, Showa University, Graduate School of Nursing
and Rehabilitation Sciences, Yokohama, Kanagawa, Japan; 2Department of
Physical Therapy, Kyorin University, Faculty of Health Sciences, Hachioji, Tokyo,
Japan; 3Home Care Product Division, Tokibo Co. LTD, Shinagawa, Tokyo,
Japan; 4Chairman/CEO, Electro Med, Inc., New Prague, MN, United States

Background: HFCWO is commonly used for airway clearance. However the effect
of mucus clearance on the rheological property, driving pressure and frequency
during HFCWO is not clear. The purpose of this study is to clarify differences of
airway clearance efficacy.
Method: 24 normal subjects participated in the study 1. Mucus stimulants (MS)
were prepared using thickener 1, 2, 3 and 4% and the pressure controls of
SmartVest™ were driven 20, 40 and 60 on the frequency 13Hz. MS rheological
studied were measured using Rheometer. They were quiet breathing into the endo-
tracheal tubes having internal diameter of 7mm during SmartVest™. We measured
migration velocity of each MS, PEFR, PEmax and effortless breathing. Another
26 normal subjects participated in the study 2. MS were prepared using similar
thickener were driven frequency 9Hz, 13Hz and 17Hz on the driving pressure 40.
Measurement methods and items were carried out in a similar manner of Study 1.
Results: The higher setting pressure and frequency controls droved, the more
PEFR and PEmax increased (p<0.05). In the rheology of MS, the lower viscoelas-
ticity of 1% MS had, the faster clearance velocity moved (p<0.05). However, the
clearance velocity did not increase in the higher viscoelasticity of MS in spite of
high driving pressure. The 13Hz oscillation was most reduced in viscoelasticity
and yield value by comparison with 9Hz and 17Hz. The lower viscoelasticity of
MS in the each frequency, the clearance velocity increased (p<0.05). The subjects
were not tolerable on17Hz.
Conclusions: The oscillation of 13Hz and driving pressure 40 is the most effective
for mucus clearance.

P1238
Assessment of nocturnal hypoventilation in patients with chronic respiratory
failure: Role of transcutaneous PCO2 monitoring. An observational study
Danièle Nguyen-Baranoff, Claudio Rabec, Marjolaine Georges, Ameline Vagner,
Ntumba Kabeya, Philippe Camus. Service de Pneumologie et Réanimation
Respiratoire, Centre Hospitalier et Universitaire de Dijon, Dijon, France

Patients with nocturnal hypoventilation are at risk of developing daytime venti-
latory failure. As a result, this finding has therapeutical implications. Currently,
assessment of nocturnal hypoventilation is performed using nocturnal oximetry
(NO) coupled to diurnal arterial blood gases (ABG). Even if theoretically useful,
transcutaneous PCO2 (TcPCO2) monitoring is not routinely used. Therefore, its
role should be defined.
Objectives: To compare NO coupled to ABG versus TcPCO2 for detecting alveolar
hypoventilation in a cohort of chronic respiratory failure patients.
Methods: We performed 153 NO coupled to a TcPCO2 recording (91 under non in-
vasive ventilation and 62 during spontaneous breathing) in 98 patients. In addition,
ABG were performed during spontaneous breathing. Aetiologies of respiratory
failure were: neuromuscular disorder (97 traces), thoracic cage abnormalities (35
traces) and lung disease (21 traces). Nocturnal hypercapnia was defined by a
nightime mean PtcCO2 ≥ 50 mmHg, nocturnal hypoxemia as ≥30% of the night
spent with a SaO2 <90% and diurnal hypercapnia as a PaCO2 >45 mmHg.
Results: Combined normal NO and normal ABG underestimated nocturnal hy-
percapnia in >50% of both spontaneously breathing and ventilated patients.
Conversely, nocturnal hypoxemia was associated with nocturnal hypoventilation
in 100% of non ventilated patients but only in 50% of ventilated ones.
Conclusion: Normal values of nocturnal oximetry and/or ABG do not allow
to exclude nocturnal hypoventilation. Our results underline the interest of per-
forming nocturnal TcPCO2 monitoring to evaluate patients at risk of nocturnal
hypoventilation.
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P1239
Evaluation of home oxygen provision in east London: A study of
appropriateness of ordering; and patient understanding and compliance
Robin Johns1, Marc Rodriguera2, Kara Renno2, Simon Lloyd-Owen1.
1Respiratory Medicine, Barts and the London NHS Trust, London, United
Kingdom; 2Community Respiratory Team, Tower Hamlets Community Health
Service, London, United Kingdom

Introduction: In the UK, commissioners fund home oxygen via a tariff based on
flow rate, hours of prescribed usage, and mode of delivery; each specified on an
oxygen order form (HOOF).
Aims: Over six months, records from the local supplier (Air Products) showed
130 patients were under-using oxygen by at least 75% of that ordered. This study
aimed to evaluate why.
Methods: Diagnoses and reasons for oxygen provision were obtained from elec-
tronic records. Patients were telephoned to explore understanding of the need
for oxygen, health benefits, and their individual order. Some were deceased (11),
were children, or were not contactable. Data on contactable adults, who agreed to
interview (45), are presented.
Results: Commonest reasons for oxygen provision were COPD and obesity hy-
poventilation/obstructive sleep apnoea. 47% (21/45) could not name their oxygen-
requiring condition. 27% (12/45) were unaware of beneficial effects. 22% (10/45)
were unaware how much they were supposed to use. In 63% (22/35), recollection
of their oxygen order did not tally with HOOF data. 60% (27/45) admitted to
using less than instructed to. Commonest reasons were that it felt unnecessary and
intrusive. Most (64%: 29/45) would use more if advised to do so, but 51%: (23/45)
would be unhappy for oxygen to be removed if advised it became unnecessary.
Discussion: To ensure the NHS pays for only oxygen that is used, suppliers must
be notified of changing patient cirumstances and requirements. Verbal instructions
during clinic attendances must be accompanied by a faxed new order (HOOF).
Improved education should empower patients and translate into a reduction in
oxygen underusage.

P1240
A highly complex home care service for COPD in LTOT may reduce the
exacerbations and the hospitalizations
Luigi Di Re1, Antonio Orsini2, Giuseppe Ariano1, Giovanni Boccia1,
Paolo Mimotti1 , Annarita Scalera1, Antonio Zaccagna1, Donato De Sanctis3,
Pietro Marzano4. 1Pneumology, Civil Hospital “G. Mazzini”, Teramo, Italy;
2Local Pharmaceutical Services, ASL, Teramo, Italy; 3Internal Medicine, Civil
Hospital “G. Mazzini”, Atri, Teramo, Italy; 4Internal Medicine, Civil Hospital
“G. Mazzini”, Giulianova, Teramo, Italy

Background: In Italy, the management of patients treated at home with oxygen is
done with different degrees of complexity: from a basic model that provides only
home delivery of oxygen to a complex model that also provides further services.
Aims: The aim of this prospective study is to confirm whether a LTOT implemented
with additional services, may reduce the number and length of the hospitalizations
and the number of the exacerbations.
Methods: 98 patients with COPD in CRF, candidate to LTOT, were enrolled and
randomized in two arms (48 basic and 48 complex). The “complex” arm was
treated by a high profile service and the “complex” arm solely by home oxygen
delivery. All patients were followed for a period of eighteen months.
Results: The patients treated with complex profile service had a lower number
of hospitalizations, shorter length of the hospitalizations and reduced number of
exacerbations.

Conclusions: This study confirms the hypotesis that a LTOT “complex” service,
may have greater effectiveness than a “complex”, in reducing the exacerbations
rate, the number and the length of the hospitalizations of the COPD patients.

P1241
End of life in COPD: There may be no surprises!
Gail South1, Orla Reddington1, Lisa Hatfield1, Alison Phillips1, Hannah Wall2.
1BreathingSpace, The Rotherham Foundation Trust, Rotherham, South Yorkshire,
United Kingdom; 2NHS Improvement, St Johns House, Leicester, Leicestershire,
United Kingdom

Background: In the UK prognostic indicators have been developed for predicting
end of life (EOL) in COPD.
We report on the prevalence of these indicators in patients admitted to a nurse led
unit for people with acute exacerbations of COPD (AECOPD).
Methods: Data on general and COPD specific prognostic indicators plus the
surprise question were collected on all admissions Aug 2010 to Jan 2011.
Results: Total 199 patients (54%F). Mean age 70 (37-93)
In 96 (48%) cases the clinician would not have been surprised if the patient died
in the next 6-12 months. In only 5 of these instances were no other prognostic
indicators identified (positive predictive value of negative response 95%)
174 (87%) had at least 1 prognostic indicator identified at the time of admission.

Prognostic indicators and surprise question

Prognostic Indicator Surprise Q “No” (n=96) Surprise Q “Yes” (n=103)
N (%) No (%)

Co-morbidities (IHD/HF/DM) 45 (47) 43 (42)
Wt Loss >10% over 6 months) 9 (9) 2 (2)
BMI <19 17 (18) 7 (7)
Albumin <25 g/dl 0 0
Karnofsky <50 9 (9) 1 (1)
>3 admissions in 12 mths 35 (37) 8 (8)
LTOT 24 (25) 6 (6)
MRC 5 44 (46) 16 (16)
FEV1 <30% pred 33 (34) 31 (31)
Right Heart Failure 13 (14) 4 (4)
NIV/ ICU 28 (29) 9 (9)
Sputum MRSA or Pseudomonas 12 (13) 7 (7)
>6 courses of steroid in 12 mths 19 (20) 13 (13)
HAD Depression >11 26 (27) 23 (23)

Of the 15 deaths so far there was a negative response to the surprise question in
14 and in all at least 1 other prognostic indicator was present.
Conclusions: Prognostic indicators were present in 87% of patients admitted.
The surprise question should form part of admission assessment.
It is too early to say which prognostic indicators are important in predicting EOL.

P1242
Are COPD patients referred to palliative care?
Marcus Anthony Pittman, Bernard Yung, Johnson Samuel, Dipak Mukherjee.
Respiratory Medicine, Basildon & Thurrock University Hospital, Basildon,
United Kingdom

Introduction: The consultation on a strategy for COPD in England suggests
patients with COPD should be considered for end of life care particularly if they
have the following markers of severity: 1. Severe airflow obstruction (FEV1<30%)
2. Low BMI (<20) 3. Housebound 4. Two or more admissions in previous year 5.
Respiratory failure or previous ventilation.
Method: A list of patients discharged in Jan 2007 with a diagnosis of COPD was
obtained. Of 69 patients identified 40 were chosen at random and included. The
case notes were investigated and the markers of severity met were recorded. It was
also determined if the patients had survived to discharge, 3 months and 3 years.
Results:

No. of markers of Patients Died Survived Alive Alive
severity met during admission to discharge at 3 months at 3 years

0 8 2 (25%) 6 (75%) 5 (63%) 4 (50%)
1 12 1 (8%) 11 (92%) 10 (83%) 6 (50%)
2 10 4 (40%) 6 (60%) 5 (50%) 3 (30%)
3 9 5 (55%) 4 (44%) 2 (22%) 1 (11%)
4 1 1 (100%)
5 0

Discussion: None of the patients had all 5 criteria measured during, or prior to
the admission in question illustrating the importance of thoroughly assessing level
of disability in COPD. When considering the patients alive at 3 years there was a
trend towards fewer patients surviving the greater the number of severity criteria
they met. However the patient who met 4 of the severity criteria, and survived to 3
years demonstrates the difficulty in precisely predicting the transition to the end of
life in COPD and thus timing of involvement of palliative care. Only 3 of the 40
patients were considered for specialist palliative care, and this consisted of using
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the Liverpool care pathway in the hours prior to death. More studies are needed to
look into optimal timing for end of life care in COPD.

P1243
Readmission predictors in patients with chronic obstructive pulmonary
disease hospitalized for an exacerbation
Naoyuki Yoshida1, Takashi Yoshiyama2, Satoshi Kojima3, Misako Aoki1,
Shoji Kudo2. 1Respiratory Care and Rehabilitation Center, Fukujuji Hospital,
Japan Anti-Tuberculosis Association, Kiyose-shi, Tokyo, Japan; 2Respiratory
Diseases Center, Fukujuji Hospital, Japan Anti-Tuberculosis Association,
Kiyose-shi, Tokyo, Japan; 3Clinical Laboratory Department, Fukujuji Hospital,
Japan Anti-Tuberculosis Association, Kiyose-shi, Tokyo, Japan

Introduction: Hospitalizations for chronic obstructive pulmonary disease (COPD)
exacerbations increase risk of readmission due to an exacerbation and lead to
higher mortality.
Aims: To determine factors which may contribute to readmission due to a new
episode of COPD exacerbation.
Methods: We reviewed medical charts of all patients with a discharge diagnosis
of a COPD exacerbation admitted to Fukujuji hospital, the secondary respiratory
hospital serving the north-west of Tokyo, from October 2008 to March 2010. Data
collected included age, sex, pack-year history of smoking, body mass index (BMI),
previous FEV1, arterial blood gases at an emergency room, and incidence of long
term oxygen therapy (LTOT). Comorbidities were measured with Charlson Comor-
bidity Index. Length of stay at this time as well as the number of hospitalizations
for a COPD exacerbation in the previous 12 months were obtained. Readmission
was defined as one or more hospitalization for an exacerbation within six months
after discharge.
Results: 66 patients (57 men) were included in this study (mean FEV1 38.4%
predicted). 19 of these patients (28.8%) were readmitted. Readmission was sig-
nificantly associated with receiving LTOT (odds ratio [OR], 3.63 [95%CI, 1.18
to 11.2]; p=0.04), hospitalizations for a COPD exacerbation in the previous 12
months (OR, 20.2 [CI, 4.58 to 88.8]; p<0.001), and Charlson Comorbidity Index
(>1 vs 0 or 1) (OR, 7.56 [CI, 2.08 to 27.53]; p=0.003).
Conclusions: Receiving LTOT, hospitalizations during the previous year, and
comorbidities are strong predictors of readmission due to a new episode of
exacerbation in our COPD patients.

P1244
A time-limited, six month program of community-based disease
management, support and education following hospital admission for
AECOPD: Outcomes from a pilot study
Myra Stern, Helen Broomfield, Angela Williamson, Catherine Potter,
Claire Yeramesu. Respiratory Medicine, Whittington Hospital NHS Trust,
London, United Kingdom

Introduction: Our specialist multidisciplinary respiratory team (MDRT) can suc-
cessfully support COPD patients following AECOPD admission (>1000 bed-days
saved/year). Patient-dependency has made discharge difficult. The aim of this pilot
was to determine the efficacy/suitability of a time-limited (6/12) support program,
focused on self-management.
Method: Patients admitted with AECOPD >2/year or first time with no previ-
ous diagnosis/education, were referred. Disease severity, anxiety/depression and
admission frequency (year before/year after) were documented. A pre-determined
program of self-management skills was assessed by the Bristol Questionaire (BQ).
Results: 23 COPD patients, (mean (±SD) age 73.3±0.02 years; FEV1 0.79±0.07;
MRCDS 4.1±0.1) were under MDRT for 6.4±0.9 months (mean±SE). 11/23 were
discharged appropriately; 2 died; 8/23 required ongoing support. There was no
significant difference in disease severity or HADS between those discharged and
those requiring ongoing support. Admission rate significantly (p<0.02) decreased
from 1.9±0.2/patient in 12/12 prior to MDRT to 1.2±0.3/patient in 12/12 after
team input, in both groups with no significant difference in final BQ (39.3±3.9,
n=14) scores.
Conclusion: A time-limited program focused on self management is appropriate
for about 50% patients admitted with severe COPD. Further work needs to be
done to determine specific factors that can predict which patients are suitable for
this intervention.

P1245
Evaluation of contribution of high frequency chest wall oscillation treatment
to medical treatment in patients with acute exacerbations of COPD
Tugba Goktalay, Selim Akdemir, Aysin Coskun, Aylin Alpaydin, Pinar Celik,
Arzu Yorgancioglu. Department of Pulmonology, Celal Bayar University,
Manisa, Moris Sinasi Yerleskesi, Turkey

Vest TM device which applies high frequency chest wall oscillation has been
approved by FDA for the clearance of bronchial secretions in 1988 and for the
induction of sputum in 2000. It has been used in abroad but not in Turkey yet.
In this study, we aimed to investigate the contribution of VestTM device to the
conventional treatment in COPD exacerbations.
Thirty stage 3-4 (GOLD) COPD patients with acute exacerbation were included in
the study. Patients were randomized as group I; standard treatment and group II;

standard treatment + Vest TM (20 minutes,3 times a day for 5 days). Basal, third
and fifth day BODE index, arterial blood gas of the patients were evaluated.
VestTM device was applied to 16 of 30 patients.Basal BODE index of the study
groups was not statistically different, also mean age was similar. BODE index, PO2
and SO2 of the patients were statistically better both on the third and fifth days
(Table). There was a 4% increase from basal FEV1 of GroupI, while this difference
was 6% in GroupII (p=0.002,p=0.002), similarly the increase in 6MWT was 107m
in Group I while it was 150m in VestTM group (p=0.000, p=0.000). Although
MMRC dyspnea scale did not statistically different, the VestTM group reported
decreased dyspnea perception (p=0.055). BODE index (p=0.801, p=0.595) and
SpO2 (p=0.640, p=0.870) were not found different between the two groups.
Adding Vest TM to conventional treatment in COPD exacerbations did not result in
any difference in BODE index, however exercise capacity and dyspnea perception
were found to be improved more with Vest TM.

P1246
Hospital at home for patients with acute exacerbations of chronic obstructive
pulmonary disease; will it be an effective home care model?
Dicle Kaymaz, Pinar Ergün, Ersin Günay, Selma Aktas, Nilgün Mendil,
Saliha Battal, Ezgi Utku, Pervin Demir. Atatürk Chest Diseases and Thoracic
Surgery Training and Research Hospital, Pulmonary Rehabilitation and Home
Care Unit, Ankara, Turkey

The current acute care model for COPD is, in general, insufficient for optimal
management of the disease.Coordination of services is especially important at
the time of the COPD exacerbation,which is characterised by high morbidity,high
healthcare utilisation and even worse fragmentation of care.Home care services can
offer a great potential for this aim.Hospital-at-home (HAH) care model is feasible,
safe,and efficacious for certain patients with selected acute medical illnesses who
require acute hospital-level care.
Aim: The aim of the present study was to analyze the effectiveness of HAH for
patients with COPD exacerbation.
Methods: Two hundered and six patients who were admitted to our institution
via the emergency department with the diagnosis of COPD exacerbation were
included to HAH. Patients were followed up during the year after HAH practise.
Hospitalization rates,emergency department,out patient clinic admissions,and hos-
pitalisation days when needed were evaluated before and after one year period of
HAH.
Results: After one year follow up period of HAH practise hospitalisation
rates,emergency department and out patient clinic addmitions, length of hos-
pital stay were decreased.Respectively 40.29% 21.18%, 54.94% and 46.35%. The
decreases for all parametres were found statistical significant (p<0.01).
Conclusion: We conclude that integrated care services including home care using
the HAH modalities are strongly needed to enhance both health and managerial
outcomes. Clinicians should consider this form of management, especially as there
is increasing pressure for inpatient beds in Turkey.

P1247
Hand grip strength in patients engaged in pulmonary rehabilitation program
during COPD exacerbation
Ozden Ozyemisci-Taskiran1, Zeynep Erden1, Nurdan Kokturk2, Gulcin
Kaymak Karatas1. 1Department of Physical Medicine and Rehabilitation, Gazi
University Faculty of Medicine, Ankara, Turkey; 2Department of Pulmonary
Medicine, Gazi University Faculty of Medicine, Ankara, Turkey

Aims: To measure hand grip strengths and investigate related factors in COPD
patients engaged in pulmonary rehabilitation program during exacerbation.
Material and methods: Grip strengths of both hands were measured using vig-
orimetry in 52 COPD patients.
Results: Mean hand grip strength were 0.41±0.14 bar. Patients were divided into
two groups according to a cut-off point, 0.40 bar (54% ≤0.40, 46% >0.40), there
was no significant difference in age, systemic diseases, FEV1/FVC, arterial blood
gases between groups. Hand grip strengths were lower in women (p=0.003). In
patients with lower strength, FEV1, FVC values (p=0.019 and p=0.002, respec-
tively), hemoglobin levels, mini-nutritional scores and T scores at femoral neck
were lower than that of patients with higher strength (p<0.05). The difference in 6
minute walk distance was not significant (p=0.087). However patients in the lower
strength group had higher fatigue levels (p=0.039) and higher rest number during
the walk test (p=0.032).
There was a moderate positive correlation between grip strength and 6-minute walk
distance (r=0.511, p=0.001). There were negative correlations between strength
and rest duration and number (r=-0.339, p=0.03 and r=-0,464, p=0.002), satura-
tion changes (r=-0.383, p=0.012), dyspnea and fatigue levels (r=-0.475, p=0.001)
during the walk test.
Conclusion: Hand grip strengths of COPD patients in exacerbation showed good
correlation with 6-minute walk test, indicator of functional capacity. Hand grip
strength measurement which is simple to perform and has low cost may be a
helpful indicator of muscle performance, especially when 6-minute walk test can
not be performed during exacerbation.
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P1248
Effects of case management on hospitalisation and exacerbation rate in
severe, complex COPD: A randomized controlled trial
Lonneke Boer1,2, Tjard Schermer3, Annemieke Koopman2, Jeannette Peters1,2,
Yvonne Heijdra2, Jan Vercoulen1,2, Erik van der Heijden2. 1Department of
Medical Psychology, Radboud University Nijmegen Medical Centre, Nijmegen,
Netherlands; 2Department of Pulmonary Diseases, Radboud University Nijmegen
Medical Centre, Nijmegen, Netherlands; 3Department of Primary and Community
Care, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands

Background: Acute exacerbations have negative effects on lung function, phys-
ical performance, dyspnoea, and quality of life. Patients with severe COPD and
co-morbidities are especially vulnerable to exacerbations.
Aim: We investigated if a case manager could reduce number and duration of
hospital admissions due to exacerbations of COPD.
Method: In this RCT, 81 COPD patients GOLD stage 3-4 and co-morbid disease,
with ≥ 1 reported exacerbation in the past two years were randomised to usual
care or a case management care condition. In the usual care condition, patients
visited the pulmonary nurse every 3 to 6 months. In the case manager condition,
the pulmonary nurse started with a home visit, and contacted patients at least
every 6 weeks by phone. Basic self-management techniques were taught and an
exacerbation action plan was offered to the patient and all health care providers.
Results: Number and duration of hospital admissions were not lower in the experi-
mental condition. The number of exacerbations reported by the general practitioner
did not differ significantly. No differences were found between the two conditions
with respect to health status measured by the CRQ. There was major drop out in
both groups (42%), main reason was death (53%). Patients were more satisfied
with the experimental condition, particularly because the case manager helped
coordinating the complex care by many professionals.
Conclusion: Positive benefits on health status and hospital admission rates and
duration were not found. However, patients with severe COPD and multiple co-
morbidities benefit from a case manager by structuring care in a better way leading
to increased patient satisfaction.

P1249
The current situation and the perspective of respiratory care in Japanese
COPD patients revealed by Japanese White Paper on home respiratory care
2010 – COPD subgroup analysis
Jun Ueki1,3, Michiaki Mishima2,3, Koichiro Tatsumi3, Kazuhisa Takahashi3,
Hideki Ishihara3, Hajime Kurosawa3, Keisaku Fujimoto3, Mariko Koyama4,
Kazuko Toyama4. 1Clinical Research Unit of Internal Medicine, School of Health
Care and Nursing, Urayasu, Japan; 2Department of Respiratory Medicine,
Graduate School of Medicine, Kyoto University, Kyoto, Japan; 3White Paper on
Home Respiratory Care Working Group, Clinical Pulmonary Function
Committee, The Japan Respiratory Society, Tokyo, Japan; 4The Japan Federation
of Patient Organization for Respiratory Diseases, JFPORD, Tokyo, Japan

To assess the current situation and the perspective of respiratory care of outpa-
tients with chronic respiratory diseases, the nationwide survey was conducted. In
the patient survey, the questionnaires were sent to 3090 patients (JFPORD) and
the return rate was 27%. Of the 338 COPD patients, 73% were receiving LTOT
(LTOT and HMV 24%). With regard to the pharmacological treatment, Tiotropium,
LABAs, ICSs, mucolytic agents, macrolides were prescribed in 57%, 72%, 50%,
51%, and 20%, respectively. Those receiving pulmonary rehabilitation (PR) and
nutritional guidance accounted for 63% and 42%, which was 60% and 28% in
the 2005 White Paper, respectively. Among the LTOT/HMV group, 31% had been
hospitalized more than once in the past year due to exacerbation. Concerning
wishes for medical staffs, the most common reply was they wanted to be taught
more about the skills for self-management, which were 78% and 83% in 2010 and
2005, respectively. The most common concrete examples of this concerned PR.
The three most common demands concerning LTOT were a wish for subsidy of
electricity cost of the concentrator (45%), for distribution or rental of oximeters
(41%), and better explanation of the response of the LTOT/HMV providers in the
time of natural disaster (35%). It is suggested that there are demands regarding the
needs of patients for more information about the self-management skills and an
increase in opportunity to receive PR. To achieve anxiety-free respiratory care for
LTOT/HMV, the reimbursement policy for the providers has to be made, especially
for handling of patients in the time of natural disaster.

P1250
The “susceptibility to exacerbation” phenotype in COPD and response to
pulmonary rehabilitation
J.L. Canavan1, K.A. Ingram2, R.P. Fowler2, P. Marns2, K. Dobson2,
A.L. Clark2, C.M. Nolan2, M.I. Polkey1, W.D.-C. Man1. 1Respiratory
Biomedical Research Unit, Royal Brompton & Harefield NHS Foundation Trust,
London, United Kingdom; 2Harefield Pulmonary Rehabilitation Team, Royal
Brompton & Harefield NHS Foundation Trust, London, United Kingdom

Introduction: Exacerbations are a key feature of COPD and are known to impact
lung function, daily physical activity level, quality of life, survival, and health
resource usage. Pulmonary rehabilitation (PR) is an effective treatment for disabil-
ity in COPD, with previous research identifying improved outcome for patients
reporting no exacerbations (NE) when compared with patients suffering exacerba-

tions (Riario-Sforza et al., 2005). A frequent susceptibility exacerbation phenotype
(≥2 exacerbations in previous year) has been identified (Hurst et al., 2010) which
may have implications for response to PR. We hypothesised that patients with
frequent exacerbations (FE) would gain less benefit from an 8-week outpatient PR
program.
Method: In 93 COPD patients reporting NE (n=28), one exacerbation (OE) (n=28)
or FE (n =37) in the previous year, the following assessments were made before
(T0) and after (T1) PR: fat free mass (FFM), incremental shuttle walk (ISW),
self-report Chronic Respiratory Disease Questionnaire (CRDQ-SR).Median (IQR)
change in ISW, FFM, and CRDQ-SR total score from T0 to T1 was compared
between groups using Kruskal-Wallis tests.
Results: ISW distance and CRDQ-SR increased in NE (80 (13-148)m, 13.5 (1.5-
23.8)) OE (50 (0-110)m, 19.0 (2.0-32.0)) and FE (60 (20-270)m, 21.0 (8.0-28.0))
groups.FFM increased in NE (0.36 (-1.32-1.26)kg) and OE (0.51 (-0.85-1.33)kg)
but not FE (-0.07 (-1.38-2.29)kg).No significant differences were found between
groups for any variables (ISW: p = 0.46, CRDQ total p = 0.35, FFM: p = 0.94).
Conclusion: The “susceptibility to exacerbation” phenotype does not appear to
affect improvements in exercise capacity, or health related quality of life gained
during PR.

P1251
Promoting excellence in COAD care – Through a community
multidisciplinary team approach
D. Liu, K.M. Lo, Y.H. Leung, H.M. Ma, H.S. Chan, S.S. Ho. Medical, Alice Ho
Miu Ling Nethersole Hospital, Hong Kong, Hong Kong

Background: It was estimated that the prevalence of COPD among the elderly
Chinese living in Hong Kong was 25.9%.
Methods: The COAD Alliance Community Program was designed and carried
out by a community hospital in Hong Kong. It involves a multidisciplinary
team of specialists via a community outreach approach. The highly dedicated
team includes respiratory physicians, physiotherapists, occupational therapists,
community outreach nurses, and other community based specialists. High risk
patients with more than 3 emergency room or hospital admissions per year were
identified and recruited into the program. They were then assessed by case man-
agers who were responsible organizing the community based services for these
patients. Services provided include advice and information provision, self care
management at home, outreach nursing visits, outpatient physiotherapy sessions
and emotional/counseling support. These patients’ “pre - program” and “post
- program” emergency room admission rates, inpatient admissions and hospital
inpatient bed-days were recorded and tabulated.
Results: 100 patients were recruited into the COPD Alliance Community Pro-
gram. Six patients died during this period, with 94 patients remaining for analysis.
Reduction in AED attendance (mean number of admission of 2.38 pre program
c.f 1.68 post program) and medical ward admissions (1.6 c.f 0.85) was evident.
There is also a significant reduction in hospital inpatient bed-days (8.16 days pre
program c.f. 4.42 days post program, p = 0.05). Total cost reduction is 215,028
Euros.
Conclusion: The multidisciplinary approach was effective in reducing emergency
room attendances, inpatient bed –days and total health expenditure.

P1252
Breathlessness and social cognition: The effect of social comparison on
perceived breathlessness in asthma and COPD
Sibylle Petersen, Omer Van den Bergh. Psychology, KU Leuven, Leuven, Belgium

Aim: The effect of context variables on the perception of breathlessness has been
investigated extensively, but not in a social cognitive framework. Our aim was to
test how findings in social cognition can be translated from general self-perception
to research on dyspnea. We investigated the effect of social comparison on per-
ceived dyspnea in an experimental study in asthma patients and in a field study in
COPD patients in rehabilitation.
Methods: In Study 1, 50 asthma patients participated in an experiment with
two sequences of resistive load breathing. Both sequences were preceded by the
presentation of one of two social comparison standards. We measured reported
dyspnea and persistence in load breathing. In Study 2, 48 patients with COPD
completed measures on social comparison at the start and end of rehabilitation
as well as on perceived dyspnea during activity. In both studies, we expected
comparison standards to affect self-report of breathlessness. We controlled for
functional parameters such as lung function (Study 1) and BODE index (Study 2).
Results: In both studies, we found an significant impact of social comparison
on the report of breathlessness. In Study 1, we found social comparison to have
an impact on persistence in load breathing. Furthermore, as moderator of the
relationship of social comparison and dyspnea we identified perceived similarity
with comparison standards.
Conclusion: Social cognitive processes can shape the perception of breathless-
ness. Particularly in settings with a strong social component such as group exercise
training in rehabilitation, these social cognitive mechanisms might be important
targets to improve exercise persistence.
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P1253
Participants perspectives of living with COPD: The role of different groups of
health professionals
Andrew Hardy1, Alison Coe2. 1Acute Medicine, Calderdale and Huddersfield
NHS Foundation Trust, Halifax, West Yorkshire, United Kingdom; 2MY Therapy
Services (Respiratory Physiotherapy), Mid Yorkshire Hospitals NHS Trust,
Castleford, United Kingdom

Methodology: This is a qualitative research study of participants experiences of
a pulmonary rehabilitation (PR) programme based in Wakefield, UK. 4 group
interviews were carried out in spring 2010 involving 24 participants. 22 had a
primary diagnosis of COPD (mean FEV1 1.1 litres, 42% predicted), 1 had lung
cancer and 1 was a carer for a participant with COPD. A structured interview
included discussion of the roles of different groups of health professionals- general
practitioners (GP) and nurse specialists.
Results: Particpants liked their GP to have good communication skills. Specific
examples of good practice were describing illness in a manner which the partici-
pant could understand and allowing time to ask questions. Patients appreciated the
amount of time they were able to spend with a doctor, liked regular contact with
the same GP and disliked waiting for appointments. Participants wanted to feel
that something could be done to improve their situation, trusted doctors decision
making and rarely asked questions regarding their treatments. Specialist nurses
were considered to be more helpful in managing symptoms than GPs. Nurses had
more time for patients, were more likely to involve patients in decision making,
and showed greater empathy. Some nursing staff were considered to have more
specialist knowledge than GPs. Participants described a high degree of trust in
nurses decision making and were more comfortable discussing their condition with
them.
Summary: Patients with COPD value good communication skills, expert knowl-
edge, a positive approach and good time management in their health providers.
Specialist nurses are able to deliver an effective patient-centred service.

P1254
The impact of depression in recovery and outcome of patients hospitalized for
COPD exacerbation
Andriana Papaioannou1, Konstantinos Bartziokas2, Stamatoula Tsikrika1,
Foteini Karakontaki1, Emmanouil Kastanakis1, Aikaterini Haniotou2,
Vlassios Poluchronopoulos1, Konstantinos Kostikas3. 13rd Respiratory Medicine
Department, Sismanogleion General Hospital, Athens, Greece; 2Respiratory
Medicine Department, Amalia Fleming General Hospital, Athens, Greece; 32nd
Respiratory Medicine Department, University of Athens Medical School, Athens,
Greece

Background: Depression has been associated with worsening of COPD symptoms
and quality of life, more exacerbations and increased mortality.
Objectives: To evaluate prospectively the impact of depressive symptoms on
admission on the outcomes of patients hospitalized for COPD exacerbations
(ECOPD).
Methods: We studied prospectively 151 patients admitted to hospital for ECOPD.
Depression symptoms were evaluated with Becks Depression Inventory. Pulmonary
function tests, arterial blood gases and COPD assessment test (CAT) score, were
recorded on the day of their admission and 3, 10 and 40 days later. Patients were
evaluated monthly for one year.
Results: Duration of hospitalization was longer in patients with high depres-
sive symptoms [5 (3, 6) vs 12 (10, 14), p<0.001]. Furthermore, these patients
presented slower recovery from ECOPD as evaluated by improvement in FEV1,
blood gases, dyspnea and CAT score (p<0.001). Patients with more depressive
symptoms had more severe disease, according to FEV1 as well as ADO and
DOSE indexes on stability compared to patients with less depressive symptoms
(41.5±10.7 vs 62.5±20.0, 4.8±1.3 vs 4.1±1.2 and 3.5±1.2 vs 1.9±1.2 respec-
tively; p<0.001). During the follow up period, patients with high depressive
symptoms had more ECOPD (4.0±1.7 vs 1.2±1.6, p<0.001), shorter time to
the next ECOPD and higher one-year mortality (p<0.001). Frequent exacerba-
tors (>2/year) had a higher score in Becks Depression Inventory compared to
non-frequent exacerbators (22.2±13.1 vs 9.1±4.2 p<0.001).
Conclusions: Depressive symptoms in patients admitted for ECOPD have signif-
icant impact on their recovery and are related to worse survival and more new
ECOPD during the following year.

117. Rehabilitation, outcome measures and
effects

P1255
Lower limb fatigue, during walking in patients with COPD
Philippe Gagnon1, Valérie Coats1, Laurent Bouyer2, Cynthia Brouillard1,
François Maltais1, Didier Saey1. 1Pneumology, Centre de Recherche de l’Institut

Universitaire de Cardiologie et de Pneumologie de Quebec, Quebec, QC,
Canada; 2Centre de Recherche, Centre Interdisciplinaire de Recherche en
Réadaptation et Intégration Sociale, Quebec, QC, Canada

Background: The contribution of quadriceps muscle fatigue to cycling exercise
intolerance is well recognized in COPD. Whether muscle fatigue occurs in plantar
and dorsi-flexor muscles during walking is still unknown in these patients.
Aim: To compare muscle strength and fatigue induced by walking exercise in
plantar and dorsi-flexor muscles between COPD patients and healthy subjects.
Method: Eleven patients with COPD (FEV1 58±15%pred.) and 11 healthy sub-
jects matched for age and BMI performed a 12-minute walking exercise. The
speed and slope of the treadmill were adjusted to achieve a targeted 40 Kcal
energy expenditure for each subject. Maximal voluntary contraction (MVC) and
twitch force (Tw) measured by magnetic stimulation were obtained for plantar and
dorsi-flexor muscles prior to and 15 minutes after exercise.
Results: At rest, MVC and Tw tended to be lower in COPD patients compared
to healthy subjects for plantar (51.5±12.8 vs 65.6±21.7 kg, p=0.08 and 10.9±3.7
vs 13.2±2.6 kg, p=0.09) and dorsi-flexor (24.8±10.7 vs 32.7±8.4 kg, p=0.06 and
4.2±1.4 vs 6.12±1.3 kg, p<0.05) muscles. In COPD patients both, MVC and Tw
were significantly decreased 15 min after exercise for plantar-flexor (-8±10% and
-15±21%, p<0.05) and for dorsi-flexor (-6±11% and-31±19%, p<0.05) muscles.
There was no difference in healthy subjects post-exercise for either plantar-flexor
(1±10% and -4±14%), or dorsi-flexor muscles (1±3% and 4±7%).
Conclusion: Muscle weakness and a susceptibility to develop muscle fatigue after
walking occur in the plantar and dorsi-flexor muscles in patients with COPD
compared to controls.
Project supported by the Réseau en santé respiratoire du FRSQ

P1256
Upper and lower limbs muscle in patients with COPD: Similar muscle
efficiency but differences in resistance to fatigue
Eduardo Foschini Miranda, Carla Malaguti, Paulo Marchetti, Simone Dal Corso.
Rehabilitation Sciences, Nove de Julho University, São Paulo, Brazil

Background: It is still controversy whether the impairment of muscle function is
homogeneous between the upper and lower limbs in patients with COPD.
Objective: To compare muscle function between quadriceps femoris (QF) and
middle deltoid (MD) after a fatigue protocol and also the recovery time fatigue.
Methods: Twenty-one patients (VEF1: 46±10% predicted) performed for both
muscles: maximum voluntary isometric contraction (MVIC) pre and post 10, 30,
60min and 24h after completing an isometric endurance test (IET, 60%MVIC).
All measurements were made with surface electromyograpy (sEMG) recording.
For the temporal analysis the amplitude of the sEMG signals was expressed as
root mean square (RMS, 1-s moving window), normalized by MVIC and then, the
RMS EMG was integrated (iEMG). For the time-frequency analysis, EMG data
were analyzed with a FFT applied to 1-s epochs and the median frequency (MF)
of the spectrum for each epoch was obtained. Mid-arm and mid-thigh muscle mass
were estimated from anthropometric measurements.
Results: No significant difference was observed between muscles when MVIC
was corrected for muscle mass. The endurance time differed significantly between
MD and QF (50±40s vs 127±77s). During IET, iEMG increased significantly just
for QF but a significant reduction in MF was observed for QF [92.7 (90.4–94.2)
vs 88.5 (85.4–89.4)] and MD [89.5 Hz (81.7–91.0) vs 73.5 Hz (67.4–83.6)]. A
significant reduction in MVIC after IET was observed just for MD at moments 10,
30, 60 minutes and it was recovered in 24h.
Conclusion: Despite similar muscle efficiency (strength/muscle mass), muscle
fatigue was early and more pronounced for MD.

P1257
How should we measure arm exercise capacity in COPD? A systematic review
Tania Janaudis-Ferreira1,2 , Marla K. Beauchamp1, Roger S. Goldstein1,2,3 ,
Dina Brooks1,2. 1Respiratory Medicine, West Park Healthcare Centre, Toronto,
ON, Canada; 2Department of Physical Therapy, University of Toronto, Toronto,
Canada; 3Department of Medicine, University of Toronto, Toronto, Canada

Background: There are no recommendations on how to measure arm exercise
capacity in individuals with chronic obstructive pulmonary disease (COPD). The
objectives of this study were to: (i) synthesize the literature on measures of arm
exercise capacity in individuals with COPD; (ii) describe the psychometric prop-
erties and the target construct of each measure and (iii) make recommendations
for clinical practice and research.
Methods: Studies conducted in COPD that included a measure of arm exercise
capacity were identified after searches of 5 electronic databases (MEDLINE,
CINAHL, EMBASE, Physiotherapy Evidence Database and Cochrane Library)
and reference lists of pertinent articles. One reviewer performed data extraction
and two assessed quality of studies that described measurement properties using
the Consensus-based standards for the selection of health measurement instrument.
Results: Of 654 reports, 41 met the study criteria. Five types of arm exercise tests
were indentified: arm ergometry, ring shifts, dowel lifts, proprioceptive neuromus-
cular facilitation, and activities of daily living (ADL) tests. Four studies assessed
measurement properties of the Unsupported Upper Limb Exercise test (UULEX),
6-minute Pegboard and Ring test (6PBRT), a test involving weight shifts and
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the Grocery Shelving Task (GST). Validity studies were of fair to good quality,
whereas reliability studies were of poor quality.
Conclusions: Arm ergometry may be best for measuring peak arm exercise ca-
pacity and endurance during supported exercises, while the UULEX, 6PBRT and
GST may better reflect ADL and should be the tests of choice to measure peak
unsupported arm exercise capacity (UULEX) and arm function (6PBRT and GST).

P1258
Work of walking in cystic fibrosis
Zeynep Aribas1, Sema Savci2, Ilker Yatar1, Melda Saglam1, Hulya Arikan1,
Deniz Inal-Ince1, Naciye Vardar-Yagli1 , Meral Bosnak-Guclu3, Ebru Yalcin4.
1Physiotherapy and Rehabilitation, Hacettepe University, Faculty of Health
Sciences, Ankara, Turkey; 2School of Physiotherapy and Rehabilitation, Dokuz
Eylul University, Izmir, Turkey; 3Physiotherapy and Rehabilitation, Gazi
University, Faculty of Health Sciences, Ankara, Turkey; 4Pediatric Pulmonology,
Hacettepe University, Faculty of Medicine, Ankara, Turkey

Aim: The work of walking (WOW) can be a better outcome measure of functional
capacity. The aims of this study were to compare WOW between patients with
cystic fibrosis (CF) and healthy controls, and to determine the factors affecting
WOW during 6-minute walk (6MWT) in patients with mild cystic fibrosis.
Materials and methods: Twenty-five mild CF patients (FEV1 88.6±19.2%,
12.6±3.3 years) and 20 healthy subjects (13.8±4.5 years) participated in this
study. 6MWT was performed, and WOW calculated as body weightx6MWT dis-
tance. Peripheral muscle strength (knee extensors, shoulder flexors, hand grip) were
assessed using a dinamometer. Inspiratory and expiratory muscle strength (MIP
and MEP) were determined with a mouth pressure device. Fat free mass percent
(%FFM) was assessed using skinfold method. Health status were determined with
Childhood Health Assessment Questionaire (CHAQ).
Results: Lung function, WOW, and quadriceps muscle strength were significantly
lower in CF patients as compared to healthy subjects (p<0.05). The WOW in
6MWT was significantly related with knee extensor strength (r=0.71), shoul-
der flexor strength (r=0.65), hand grip strength (r=0.78), MIP (r=0.52), MEP
(r=0.64),%FFM (r=-0.38), CHAQ activities of daily living (r=-0.56) and total
scores (r=-0.47, p<0.05). Quadriceps muscle strength and MEP explained 82%
variance in WOW in 6MWT.
Conclusion: Quadriceps muscle strength and WOW decrease in mild CF patients.
The WOW performed during in a functional capacity test is related to periph-
eral and respiratory muscle strength, health status, and body composition in CF.
Quadriceps muscle strength and MEP are the independent factors determining
WOW in CF patients. The work of walking can be used as outcome measure in
these patients.

P1259
Six minute walk test in obese children and adolescents
Mariana Simoes Ferreira, Roberto Teixeira Mendes, Maria Angela G. de O
Ribeiro, Jose Dirceu Ribeiro. Pediatrics, Center for Investigation in Pediatrics,
LAFIP/CIPED, State University of Campinas Medical School, Unicamp,
Campinas, Sao Paulo, Brazil

Background: Six minute walk test (6MWT) is an accessible tool to evaluate the
submaximal physical capacity. There are few studies that evaluate the 6MWT in
obese children and adolescents.
Aim: To compare the performance of obese and healthy children and adoles-
cents in the 6MWT analyzing the walked distance (WD), the work (W) and the
physiological cost.
Method: Comparative, analytical and cross sectional study including, eighty four
subjects (28 obese and 56 eutrophic) with age between 5.7 and 16.8 years. Obesity
was defined according to CDC standards (IMC≥p95). Subjects with respiratory
diseases were excluded. The 6MWT followed the ATS guidelines.
Results: The obese subjects walked a significantly shorter distance than the eu-
trophic subjects in the 6MWT (p=0.00). The W (W=body weight X WD) in the
obese group was significantly higher than the healthy group (p=0.00). There were
not differences between the groups in the PC (PC=�Heart Rate/Median Velocity).
Mann-Whitney test was used to compare the groups.
Conclusion: The worse performance in the obese group must be associated to
a limitation in the physiological mechanisms involved in the exercise and the
excessive charge that difficult the performance. It is necessary more studies in
order to define the limiting mechanisms in the physical performance in obese
children and adolescents during the walking.

P1260
An adaptation of Chester step test for use in patients with COPD
Simone Dal Corso, Carlos Henrique Silva de Andrade, Anderson Alves de
Camargo, Carla Malaguti. Rehabilitation Sciences, Nove de Julho University, Sao
Paulo, Brazil

The work rate increment during Chester step test (CST) could limit its use in
patients with COPD who present a wide range of exercise tolerance at similar
levels of pulmonary impairment.
Objective: To compare exercise tolerance time, cardiopulmonary stress, and per-
ception of effort between CST and a modified incremental step test (MIST).

Methods: Thirty-two patients with COPD (FEV1: 50±15% of predicted) under-
went the CST and MIST at the same day, an hour apart, on a single step (20 cm of
high). Both tests were externally paced by sonorous stimulus previously recorded
on a CD. CST started with a rhythm of 15 steps/minute and increments of five
steps were performed every two minutes, with a total time of ten minutes. MIST
started with 10 steps/minute and increments of one step every 30 seconds until the
limit of tolerance.
Results: CST had shorter duration than MIST (4±2 min vs 6±3 min, respec-
tively; P < 0.05) and also lower total number of steps (77±51 vs 103±60, P <

0.05). However, similar cardiopulmonary responses were observed at peak: VO2
(1.22±0.59 L/min vs 1.24±0.55 L/min), VE/MVV (0.63±0.14 vs 0.61±0.14), HR
(86±13% vs 85±13%) and SpO2 (87±7% vs 87±6%). Dyspnoea and leg fatigue
did not differ between tests.
Conclusion: Although a slower work rate increment during MIST has determined
a higher exercise tolerance, cardiopulmonary stress and perceived exertion at peak
exercise were equivalent between CST and MIST.

P1261
Stepping determines greater oxygen desaturation than cycling in patients
with COPD
Simone Dal Corso1, Carla Malaguti1, Anderson Alves de Camargo1,
Anderson Jose1, Luiz Eduardo Nery2. 1Rehabilitation Sciences, Nove de Julho
University, São Paulo, Brazil; 2Division of Respiratory Diseases, Federal
University of São Paulo, São Paulo, Brazil

Background: It has been shown that walking is more sensitive to detect exercise-
induced desaturation than cycling in patients with COPD. However, it is unknown
whether the same phenomenon occurs between stepping and cycling.
Objective: To compare exercise-induced desaturation and metabolic and ventila-
tory adaptations during stepping and cycling.
Methods: Twenty-one patients with COPD (FEV1: 47±13% predicted) under-
went, on different days, the maximal cardiopulmonary exercise testing (CPET)
and incremental step test (IST) performed on a cycle ergometer and a 20-cm bench,
respectively. During CEPT, the work rate (WR) was continuously increased (5–15
W.min-1). IST started with 10 steps/minute and increments of one step every 30
seconds until the tolerance limit. Pulse oximetric saturation (SpO2) was recorded
every minute in both tests and desaturation was considered a fall ≥ 4% from
resting SpO2.
Results: IST induced a higher desaturation compared to CEPT (-6±4.5% vs
-3±3%). Seven patients presented desaturation at IST but not at CPET while two
patients showed the opposite. Desaturation in both tests and non desaturation in
either tests were observed in five and seven patients, respectively. Among the
metabolic and ventilatory variables measured at peak exercise, higher oxygen
uptake and lower ventilatory equivalent for oxygen were observed for IST as com-
pared with CEPT (1.3±0.4 L/min vs 1.2±0.4 L/min and 33.5±7.4 vs 36.3±7.8; P
< 0.05).
Conclusion: The desaturation was detected only during IST in 33% of patients.
VO2 peak is higher, ventilatory demand is lower and desaturation more pronounced
during stepping than cycling.

P1262
Quality of life and functional capacity in heart failure patients
Ivan Nogueira1, Ingrid Azevedo1, Patricia Nogueira1, Denise Servantes2,
Fabricia da Costa1, Japy Filho2. 1Physiotherapy Department, Universidade
Federal do Rio Grande do Norte, Natal, Brazil; 2Physiotherapy Department,
Universidade Federal de Sao Paulo, Sao Paulo, Brazil

Introduction: Patients with heart failure (HF) show a progressive disability and
decline in quality of life, both related to dyspnea and fatigue. Thus, there is a
growing interest in measuring quality of life (QoL), either with generic instruments,
such as the 36-item Short-Form Health Survey (SF-36), or with specific ones, such
as the Minnesota Living with Heart Failure Questionnaire (MLHFQ).
Objective: This study aimed to investigate which QoL questionnaire, SF-36 or
MLHFQ, best expresses the functional capacity in HF.
Methods: We used the SF-36 and MLHFQ for assessment of QoL. For assessment
of functional capacity, we used the cardiopulmonary test, on a treadmill, using the
Weber protocol, and the distance walked during the six-minute walk test (6MWT).
Results: 46 patients diagnosed with HF (22 men, mean age 52 years), Class II
and III of the New York Heart Association. We observed a significant correlation
between the physical and emotional domains of the SF-36 and VE/VCO2 peak (r =
-0.3, p <0.05) and the distance walked in 6MWT (r = 0.4, p <0, 05), respectively.
We also observed significant correlations of total score MLHFQ with peak VO2

(r =- 0.5, p <0.05), anaerobic threshold (r =- 0.4, p <0.05) and distance on the
6MWT (r =- 0.5, p <0.05).
Conclusion: The MLHFQ had higher correlation values when considering the
variables of cardiopulmonary exercise testing and the distance walked in 6MWT
compared to the generic instrument for assessing quality of life, the SF-36.
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P1263
The minimal important difference of the pulmonary functional status and
dyspnea questionnaire – Modified version in patients with COPD
Eloisa Regueiro1,2,4, Chris Burtin3,4 , Daniel Langer3,4, Hans Van Remoortel3,4 ,
Paul Baten4, Valéria Pires Di Lorenzo1,2, Dirceu Costa1,2,5, Wim Janssens4,
Marc Decramer4, Rik Gosselink3,4, Thierry Troosters3,4. 1Postgraduate
Programme in Physiotherapy, Universidade Federal de São Carlos, São Carlos,
SP, Brazil; 2Physiotherapy - Special Unit of Respiratory Physiotherapy,
Universidade Federal de São Carlos, São Carlos, Brazil; 3Faculty of Kinesiology
and Rehabilitation Sciences, Katholieke Universiteit Leuven, Leuven, Belgium;
4Respiratory Rehabilitation and Respiratory Division, University Hospitals
KULeuven, Leuven, Belgium; 5Physiotherapy - Postgraduate Programme in
Rehabilitation Sciences, Nove de Julho University, São Paulo, SP, Brazil

Background: The modified version of the Pulmonary Functional Status and Dysp-
nea Questionnaire (PFSDQ-M) is commonly used in COPD to obtain information
about their symptoms and functional status. It has been shown to be responsive
to change following pulmonary rehabilitation. The minimal important difference
(MID) of the PFSDQ has never been established.
Aim: To establish the MID of PFSDQ-M using different approaches.
Methods: 416 patients with COPD (FEV1 42±15%pred) completed the PFSDQ-
M before and after a 3-month pulmonary rehabilitation program (�CRDQ
+16±12points, �6MWD +45±89m, both p≤0.001). The correlation between
the �PFSDQ-M and the anchors �CRDQ and �6MWD was calculated. When
r ≥ 0.3 linear regression analyses were performed to predict the MID from
these anchors (i.e. establish the �PFSDQ corresponding with 10points �CRDQ,
2.5points �CRDQdys, 30m �6MWD). We also applied the distribution-based
Cohen’s effect size technique to confirm the MID.
Results: Anchor and distribution - based methods estimates are summarized in
Table 1.

Table 1

Method MID of PFSDQ-M (95% CI) Score

Anchor based
CRDQ dyspnea score (MID=2.5) –5 (–6 to –3) Activity

–4 (–5 to –2) Dyspnea
–3 (–4 to –1) Fatigue

CRDQ total score (MID=10) –4 (–7 to –2) Activity
–4 (–6 to –1) Dyspnea
–3 (–5 to –1) Fatigue

6MWD (MID=30) –6 (–7 to –4) Activity
Distribution based

Cohen effect size: activity, dyspnea, fatigue –3

Conclusion: The MID of the PFSDQ-M ranged from - 3 to -6 points in patients
with moderate to very severe COPD. The estimate was similar with both statistical
techniques.
ER is a fellow of CAPES 1445/10-3

P1264
The modified version of the pulmonary functional status and dyspnea
questionnaire: A valid measure to evaluate functional status in patients with
COPD
Chris Burtin1,2 , Daniel Langer1,2, Hans Van Remoortel1,2, Rik Gosselink1,2,
Wim Janssens2, Marc Decramer2, Thierry Troosters1,2. 1Rehabilitation Sciences,
Katholieke Universiteit Leuven, Leuven, Belgium; 2Respiratory Devision and
Respiratory Rehabilitation, University Hospital Gasthuisberg, Leuven, Belgium

Background: The modified version of the Pulmonary Functional Status and Dysp-
nea Questionnaire (PFSDQ-M, Lareau et al., Heart & Lung 1998; 27(3):159-168)
is a reliable tool which aims to evaluate perceived functional status in patients with
chronic obstructive pulmonary disease (COPD).
Aim: To establish the relationship between PFSDQ-M score and different objective
measures reflecting different aspects of functional status.
Methods: PFSDQ-M (total score, subdomains change in daily activities compared
to the period before disease onset, dyspnea and fatigue symptoms related with
daily activities), daily number of steps (Dynaport Minimod, McRoberts, the Nether-
lands), six-minute walking distance (6MWD) and isometric quadriceps strength
were assessed in 40 patients with COPD (age 67±7 yrs, FEV1 46±16%pred).
Pearson correlations were computed between questionnaire outcomes and direct
measurements related with functional status.
Results: Daily number of steps, 6MWD and quadriceps force were 3126±2601,
66±17%pred and 72±19%pred respectively. Total score and different subdomains
of PFSDQ-M were significantly related with daily steps, 6MWD and quadriceps
strength (table).

PFSDQ-M Daily steps 6MWD Quadriceps strength

Total –0.37* –0.51** –0.45**
Activities –0.37* –0.51** –0.44**
Dyspnea –0.36* –0.50** –0.41*
Fatigue –0.36* –0.49** –0.49**

*p<0.05, **p<0.01.

Conclusion: These findings add to the validity of the PFSDQ-M as a subjective
tool to evaluate functional status in patients with COPD.

P1265
Anxiety and depression in patients referred for pulmonary rehabilitation
Karen Ingram, Jane Canavan, Ria Fowler, Phillipa Marns, Amy Clark,
Claire Nolan, Michael Polkey, William Man. Harefield Pulmonary Rehabilitation
Team and Respiratory Biomedical Research Unit, Royal Brompton & Harefield
NHS Foundation Trust, Harefield, United Kingdom

Introduction: Psychological morbidity is well recognised in chronic respiratory
disease, but the effect of uptake, completion and response to pulmonary rehabili-
tation (PR) is unknown.
Method: In 302 consecutive patients referred to an 8-week outpatient PR program,
the Hospital Anxiety and Depression Score (HADS) was used to assess symptoms
of anxiety and depression. A HADS domain score of ≥11 identified patients with
moderate levels of anxiety and depression. Subsequent uptake and compliance with
PR was recorded. Pre- to post-PR changes in incremental shuttle walk (ISW) and
self-reported Chronic Respiratory Disease Questionnaire (CRDQ) were compared
between those with moderate anxiety (ANX) or moderate depression (DEP), and
those without, defined as HADS ≤7 (NA and ND).
Results: 71 (23.5%) and 59 (19.5%) patients had evidence of moderate anxiety
and depression respectively. 22 (31%) of ANX and 21 (36%) of DEP either failed
to start or complete PR. Despite similar FEV1% predicted, ANX had significantly
impaired baseline ISW (median 100 vs. 180 m; p<0.01) and health status (CRDQ-
SR 55 vs. 86) compared to the NA group. There was no significant difference
in median pre- to post-PR change in ISW and CRDQ between ANX and NA
completers. Similarly, the DEP group had comparable FEV1% predicted to ND,
but had significantly impaired baseline median ISW (90 vs. 200 m; p<0.01) and
mean CRDQ (53 vs. 84; p<0.01). However ISW and CRDQ response to PR was
similar between DEP and ND.
Conclusion: Significant psychological morbidity is prevalent in patients referred
to PR. Over 30% fail to start or complete PR. These patients also have impaired
exercise capacity and quality of life, but completers respond normally to PR.

P1266
Breathlessness is associated with lower completion rates of pulmonary
rehabiliation classes
Victoria Lord1, Melanie Thomas1, Joerg Steier1, Nicholas Hopkinson2.
1Respiratory Medicine, Pulmonary Rehabilitation, Royal Brompton & Harefield
NHS Foundation Trust, Royal Brompton Hospital, London, United Kingdom;
2National Heart and Lung Institute, Imperial College, Royal Brompton Campus,
London, United Kingdom

Background: It is important to develop specific approaches to improve completion
rates in pulmonary rehabilitation (PR). Currently, it is not clear what parameters
predict completion & non-completion. We hypothesised that specific demographic
parameters are associated with completion rates of PR.
Methods: Respiratory patients who commenced PR classes at the Royal Brompton
Hospital from September 2007 were included. At assessment we recorded age,
MRC dyspnoea score, FEV1(% pred), FVC & body mass index. Completion
was defined as attendance of 12 or more out of 16 sessions. T-tests and logistic
regression tests were performed on the variables.
Results: Data was available for 167 patients (77 females, mean (SD) age 66 (9.7)
yrs, FEV1 1.15 (0.6) litres (46.1% pred (21.3)), MRC 3 (1). We included a range
of diseases (122 COPD, 16 bronchiectasis, 12 asthma, 14 restrictive disease and
3 normal spirometry). The 105 patients who completed PR had a lower baseline
MRC dyspnoea score, which was significant. The remaining tested parameters
were not independently associated with completion rate. Of the non-completers
37% failed to attend classes and 21% stopped due to an exacerbation. Completion
rates were not different in those with or without COPD.

Demographics of patients in the completion and non-completion groups

Completers (n=105) Non-completers (n=62) P value
Mean (SD) Mean (SD)

Age (yrs) 66.8 (9.9) 64.8 (9.2) 0.19
MRC 3.2 (0.9) 3.5 (1.1) 0.035*
BMI (kg/m2) 27.1 (5.6) 27.4 (6.8) 0.76
FEV (l) 1.15 (0.61) 1.14 (0.65) 0.95
FEV1 (% pred) 46.7 (22.4) 45.2 (19.2) 0.65
FVC (l) 2.37 (0.89) 2.36 (0.91) 0.95

Conclusion: A more tailored approach to improve completion rate of PR classes
may need to focus on the more breathless & exacerbating patients.
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P1267
Feasibility and effectiveness of an educational program in COPD (COPD-EP)
Mara Paneroni1, Enrico Clini2, Ernesto Crisafulli2 , Enrico Guffanti3 ,
Alessia Fumagalli3 , Antonella Bernasconi4, Antonella Cambiaglia4,
Antonello Nicolini5, Stefania Brogi6, Nicolino Ambrosino6, Roberta Peroni1,
Luca Bianchi1, Michele Vitacca1. 1Respiratory Departement, Fondazione
Salvatore Maugeri, Lumezzane, Brescia, Italy; 2Respiratory Departement, Villa
Pineta, Gaiato, Modena, Italy; 3Respiratory Departement, IRCCS POR,
Casatenovo, Italy; 4Respiratory Departement, Fondazione Macchi, Varese, Italy;
5Respiratory Departement, ASL 4, Sestri Levante, Genova, Italy; 6Respiratory
Departement, Azienda Ospedaliera-Universitaria Pisana, Pisa, Italy

Introduction: Self-management is essential to improve outcomes and to reduce
social costs in COPD patients. This may be obtained through a specific education.
Aim: We tested a hospital-based COPD-EP aiming at evaluating: 1) the basal
patients’ knowledge on disease and therapies, 2) the feasibility of the program, 3)
the program learning effect.
Methods: COPD patients with a Mini-Mental State Examination (MMSE) score
> 20 were included. All subjects received a written brochure and attended seven
30-min educational group sessions. A multidisciplinary team was in charge for
education. A multiple-choice 20-item questionnaire (KI) to test the learning effect
was administered pre and post EP.
Results: One-hundred-fifty-eight patients (71±8 years) of different degree of
severity were included and completed the study in six different hospitals. The
number of correct answers (from 14,4±3,3 to 16,9±2,9) and the rate of patients
who correctly answered to all questions (from 5,1% to 21,5%) significantly im-
proved post EP. Figure shows the frequency distribution of correct answers pre
(left panel) and post (right panel) program.

Conclusion: The level of knowledge on the disease seems to be quite sufficient
in this population of COPD. Nonetheless, our program is highly feasible and may
determine a further gain in the educational level of the patients. These prelimi-
nary data warrant future research to validate specific learning instruments and/or
strategies.

P1268
Larger improvements in endurance capacity in fat-free mass depleted COPD
patients by non-linear resistance training
Peter Klijn1, Ton van Keimpema1,2, Henk van Stel3, Rik Gosselink4.
1Department of Pulmonology, Asthma Center Heideheuvel, Hilversum,
Netherlands; 2Department of Pulmonology, Academic Medical Center,
Amsterdam, Netherlands; 3Julius Center for Health Sciences and Primary Care,
University Medical Center, Utrecht, Netherlands; 4Respiratory Rehabilitation,
Katholieke Universiteit Leuven, Leuven, Belgium

COPD patients with wasting of fat-free mass (FFM) are characterized by skeletal
muscle weakness. Progressive linear resistance training with a moderate number of
repetitions (8-10) and high intensity 70% 1RM (maximum load) leads to improve-
ments in muscle strength and exercise performance. Non-linear resistance training
(NLR) with variation or periodization (i.e. programmed daily variation in the train-
ing stimuli) has shown to enhance training effects in healthy subjects. Therefore,
we studied the effects of a 6-week non-linear resistance training program in FFM
depleted COPD patients.
Methods: COPD patients (FEV1 <50%pred) were randomized to 3 times/week
NLR alone [N=26, FFM-index 13.8±1.1 (kg FFM)/m2, FEV1 32±9.4%pred,
59±7.6yr] or combined endurance and progressive resistance training (Spruit et al
ERJ 2002) [EPR; N=28, FFM-index 14±1.3 (kg FFM)/m2, FEV1 33±10.3%pred,
60±5.3yr]. NLR uses varying loading schemes on a daily basis to train relevant
neuromuscular components (strength [1-3, 4-6, 8-10 repetitions, ≥50% 1RM];
local muscular endurance [12-15, >20 repetitions, 30-50% 1RM].
Results: After 6 weeks a significant larger improvement in cycle endurance time
(75%Wmax) was found in NLR (391±177 to 858±369sec) compared to EPR
(379±295 to 521±346sec), p<0.001. Significant larger improvements were found
for all domains of the Chronic Respiratory Questionnaire in the NLR group:
dyspnea 1.2±0.9 vs 0.6±0.9, fatigue 1.1±1 vs 0.6±0.8, emotional functioning
1±0.8 vs 0.4±0.7, mastery 0.9±0.8 vs 0.2±1.1; all p<0.05.

Conclusion: NLR muscle training optimizes exercise and muscle training programs
in patients with low FFM and more advanced COPD.

P1269
Pulmonary rehabilitation: Investigating the characteristics and use of a
warm-up
Elizabeth Heywood, Gill Phillips. Rehabilitation Sciences, Leeds Metropolitan
University, Leeds, West Yorkshire, United Kingdom

Background: Exercise training is recognised as an essential component of pul-
monary rehabilitation (PR). Guidelines however do not detail a warm-up phase
although evidence when prescribing any form of physical activity considers warm-
ing up as fundamental for optimal performance. Warm-up structure should relate
to the subsequent tasks and consider individual capabilities. Particular attention is
therefore required in PR that participants are warmed-up but not fatigued before
exercise training.
Aims and objectives: To investigate current practice in PR, considering specific
characteristics and use of a warm-up phase.
Methods: An online, prospective, cross-sectional survey using questionnaires
disseminated through Physiotherapy networks in the UK.
Results: All 52 respondents reported use of a warm-up. The majority included
upper and lower limb movements integrated with low intensity aerobic exercise.
Marching on the spot was the predominant activity reported but also thoracic
rotations (23%), walking (12%) and lateral trunk flexion (14%). Stretching was
integrated into all programmes. Warm-ups lasted between 6-10 minutes for 51%
(range 3-15 minutes). Modified Borg Scale of Perceived Breathlessness was used
by 12% to determine warm up intensity. However, 29% reported participants
frequently failed to complete the warm-up, with 88% limited by breathlessness.
Conclusions: All surveyed PR programmes report the inclusion of a warm-up
phase though with considerable variability regarding content, duration, and in-
tensity. Individuals however may fail to complete due to breathlessness. Further
research is required to determine how warm-ups in PR can be effectively structured
for maximum participant benefit.

P1270
The effect of pulmonary rehabilitation programme in patients with
pulmonary sarcoidosis
Katerina Neumannova1, Jakub Zatloukal1, Vitezslav Kolek2. 1Department of
Physiotherapy, Faculty of Physical Culture, Palacky University, Olomouc, Czech
Republic; 2Department of Pulmonary Diseases and Tuberculosis, Medical
Faculty of Palacky University and University Hospital, Olomouc, Czech Republic

Background: Pulmonary rehabilitation (PR) has proven effective in treatment
of COPD patients. The effectivity of PR in patients with pulmonary sarcoidosis
remains unclear and therefore there is a need for further research.
Aim: To evaluate the effect of PR on breathing pattern and health-related quality
of life (HRQL) in patients with pulmonary sarcoidosis.
Methods: There were 10 patients with pulmonary sarcoidosis recruited to the
6-week PR programme. The assessment included lung function tests, maximal
inspiratory (MIP) and expiratory (MEP) mouth pressures, chest expansion (CE),
6-minute walking test (6MWT) and HRQL by Sarcoidosis Health Questionnaire
(SHQ). The evaluation was performed at baseline and after six weeks. The PR pro-
gramme consisted of respiratory physiotherapy, soft tissue techniques and regular
physical activity.
Results: The mean age of patients was 45.9±14.1 years with stages I, II and
III of the disease (2, 7 and 1 patient respectively). Six patients were undergoing
PR programme simultaneously with corticotherapy. Lung function tests showed
normal values in all patients at baseline and after PR.

Baseline After PR p value

MIP (% predicted) 79.9±25.4 105.9±23.8 0.012
MEP (% predicted) 65.4±16.7 78.4±18.7 0.012
CE at 4th intercostal space (cm) 5.17±1.6 6.92±3 0.013
CE at xiphoid process (cm) 5.34±1.9 7.12±2.3 0.022
6MWT (m) 577.4±88.6 624±56 0.008
SHQ (total score) 4.76±0.99 5.14±1.05 0.022

Conclusion: Patients with pulmonary sarcoidosis can benefit from a PR pro-
gramme, as it improves chest expansion and strength of breathing muscles, which
plays an important role in the physical fitness level and is further reflected in an
improved HRQL of the patients. Supported by Palacky University, FTK_2010_004.

P1271
The effect of an 8-week outpatient rehabilitation programme on chest
expansion and ventilatory parameters in patients with COPD
Katerina Neumannova1, Jakub Zatloukal1, Vitezslav Kolek2. 1Department of
Physiotherapy, Faculty of Physical Culture, Palacky University, Olomouc, Czech
Republic; 2Department of Pulmonary Diseases and Tuberculosis, Medical
Faculty of Palacky University and University Hospital, Olomouc, Czech Republic

Background: Dysfunction of the breathing mechanisms could lead to an increased
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Abstract P1271 – Table 1

COPD pre COPD post p value Control p value p value
(pre–post COPD) (COPD pre–Control (COPD post–Control

CE at 4th intercostal level (median, cm) 3.05 4.34 p<0.01 4.81 p<0.01 p>0.05
CE at xiphoid process (median, cm) 2.25 3.15 p<0.01 3.9 p<0.01 p>0.05

inspiratory effort and to a higher prevalence of breathing disorders during activities
of daily living in patients with COPD.
Aim: To assess whether patients with COPD have different chest expansion (CE)
in comparison with healthy controls and whether the rehabilitation programme
(RP) can influence CE and ventilatory parameters in COPD patients.
Methods: The examined group consisted of 36 medically stable adults with COPD
(aged 62.9±6.7 years, stage II) who have undergone an 8-week outpatient RP
(breathing and postural control exercises, airway clearance techniques and soft
tissue techniques) and 30 healthy controls (aged 63.5±3.0 years). Lung function
test and CE were measured at baseline and after 8 weeks.
Results: COPD patients had significantly reduced CE in comparison with control
group at baseline. CE was significantly higher after RP in patients with COPD and
there was no significant difference among control group and COPD patients after
RP.
There was an improvement of ventilatory parameters in COPD patients after RP,
although the severity of the peripheral airway obstruction remained at the same
level.

Mean improvement (%) p value

VC 9.4 p<0.01
FEV1 9.1 p<0.01
PEF 10.3 p<0.01
MEF25 3.4 p>0.05
MEF50 7.5 p=0.05

Conclusion: Our results show that physiotherapy treatment approaches can influ-
ence chest mobility and improve breathing mechanisms in COPD patients.

P1272
The effects of an 8 week pilot community pulmonary rehabilitation
programme on exercise tolerance and quality of life
Clare Baily1, Michelle Spencer2, Niamh Murphy1, Paula Barron2.
1Physiotherapy Department, St James’s Hospital, Dublin 8, Ireland;
2Physiotherapy Department, HSE Meath Community Unit, Dublin 8, Ireland

Introduction: Hospital gyms have been common sites for pulmonary rehabilita-
tion programmes, however they are high in demand and weekly availability can
be limited [1]. Pulmonary rehabilitaiton in a community environment may enable
more patients to access this essential component of care. The aim of this pilot
community pulmonary rehabilitation programme was to examine its effects on
quality of life and exercise tolerance.
Methods: Seven patients (3 female, 4 male) from the SJH pulmonary rehabilitation
waiting list were included in the programme. All underwent an 8-week programme
(8 supervised sessions, 16 unsupervised home sessions) of exercise training and
education. Subjects were assessed at baseline and on programme completion on
measures of exercise capacity (6MWT) and quality of life (Chronic Respiratory
Questionnaire).
Results: Six patients (3 female, 3 male) completed the programme-mean age
66.6 years, mean% predicted FEV1 43.8%. The mean number of classes attended
was 7 and mean number of home sessions completed was 9. On completion of
the programme there was a significant increase in the 6MWT of 75.5metres, a
significant decline in the fatigue domain of the CRQ (4.6 to 4.1) and no other
significant changes in the CRQ.
Conclusion: Results of this pilot study support the potential role of community
pulmonary rehabilitation programmes in improving exercise tolerance in patients
with chronic respiratory disease.
References:
[1] Ward JA, Akers G, Ward DG, Pinnuck M, Williams S, Trott J et al. Feasibility

and effectiveness of a pulmonary rehabilitation programme in a community
hospital setting. British Journal of General Practice 2002; 52(480):539-542.

P1273
Pulmonary rehabilitation: Are the effects similar in populations from
different countries?
Carlos Augusto Camillo1,2, Chris Burtin3, Daniel Langer3, Vinicius Cavalheri1,2,
Nidia Aparecida Hernandes1, Ercy Mara Cipulo Ramos2, Vanessa Probst1,
Fabio Pitta1, Rik Gosselink3, Thierry Troosters3. 1Laboratório de Pesquisa em
Fisioterapia Pulmonar (LFIP), Departamento de Fisioterapia, Universidade
Estadual de Londrina, Londrina, Paraná, Brazil; 2Programa de Mestrado em
Fisioterapia, Departamento de Fisioterapia, UNESP – Univ. Estadual Paulista,
Presidente Prudente, São Paulo, Brazil; 3Pulmonary Rehabilitation and
Respiratory Division, Universitaire Ziekenhuis Gasthuisberg, Leuven, Belgium

Background: There are no studies investigating whether differences in socioeco-

nomic, ethnic or climate characteristics could interfere with outcomes of pulmonary
rehabilitation (PR) programs.
Objective: To compare the training effects of similar exercise training programs
applied to two groups of patients with chronic obstructive pulmonary disease
(COPD) living in different world regions: one from Western Europe (Belgium)
and another from South America (Brazil).
Methods: 564 patients with moderate to severe COPD (45 in Brazil and 519
in Belgium) underwent similar high-intensity outpatient PR programs. Baseline
values and their respective post-training changes of pulmonary function, exercise
capacity, physical activities in daily life, respiratory muscle force, health-related
quality of life (HRQoL) and functional status were compared between centers.
Results: Patients were matched for age, BMI and FEV1. Baseline differences were
found in the 6-minute walking test (67±12%pred in Brazil vs 57±20%pred
in Belgium; p<0,01), expiratory muscle force (96±28cmH2O in Brazil vs
143±48cmH2O in Belgium; p<0,01) and functional status (all domains had
better scores in Brazil in the Modified Pulmonary Functional Status and Dyspnea
questionnaire; p<0,01). After 3 months of training, only the dyspnea domain of the
Chronic Respiratory Disease questionnaire showed significant difference between
centers (0,50 [-2 – 5] in Brazil vs 5 [2 – 8] in Belgium; p<0,01).
Conclusions: Similar PR programs applied in populations from different countries
yield similar improvements in exercise capacity, respiratory muscle function, func-
tional status and most HRQoL outcomes. Dyspnea was more enhanced in Belgian
patients.

118. Respiratory physiotherapy in the intensive
care unit and on the ward: breathing exercises

and respiratory muscles

P1274
The inter-observer agreement of handheld dynamometry in critically ill
patients
Johan Segers1, Goele Vanpee1, Pieter Wouters2, Helena Vanmechelen1,
Greet Van den Berghe2, Greet Hermans3, Rik Gosselink1. 1Department of
Rehabilitation Sciences, University Hospitals, Katholieke Universiteit, Leuven,
Belgium; 2Department of Intensive Care Medicine, University Hospitals,
Katholieke Universiteit, Leuven, Belgium; 3Department of General Internal
Medecine, University Hospitals, Katholieke Universiteit, Leuven, Belgium

Objective: Muscle weakness is associated with increased risk of morbidity,
mortality and limiting functional outcome. To assess muscle weakness reliable mea-
surements are required. The objective is to determine inter-observer reliability of
handheld dynamometry (HHD) in awake and cooperative critically ill (CI) patients.
Patients: A cross sectional, randomly selected sample of CI patients.
Measurements: HHD was performed in CI patients, who had at least a score of
3 on the Medical Research Council scale. 3 Upper limb and 3 lower limb muscle
groups were tested at the right hand side. Patients were tested twice daily by 2
independent raters.
Results: 51 test-retests were performed in 39 CI patients. Strength was consider-
ably reduced compared to the predicted value: shoulder abduction 43% pred (IQR:
35-58); elbow flexion 38% pred (IQR: 23-58); wrist extension 51% pred (IQR:
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34-61); hip flexion 69% pred (IQR: 52-95); knee extension 26% pred (IQR: 11-37);
ankle dorsiflexion 25% pred (IQR: 13-38). HHD demonstrated good inter-observer
agreement with ICC >0.90 in 4 of the muscle groups tested (range: 0.91 to 0.96)
and somewhat less for hip flexion (ICC=0.80) and ankle dorsiflexion (ICC=0.76).
Conclusions: HHD is a reliable tool for the assessment of muscles that are strong
enough to overcome gravity in cooperative critically ill patients. Future studies
should focus on the sensitivity of HHD and on the relationship with functional
outcome.

P1275
Effects noninvasive mechanical ventilation on muscle strength, ambulation,
and functional performance in the intensive care
Sahveren Cakartas1, Deniz Inal Ince1, Sema Savci3, Hulya Arikan1, Arzu
Topeli Iskit2 . 1Physiotherapy and Rehabilitation, Hacettepe University Faculty of
Health Sciences, Ankara, Turkey; 2Internal Medicine, Intensive Care Unit,
Hacettepe University Faculty of Medicine, Ankara, Turkey; 3School of
Physiotherapy and Rehabilitation, Dokuz Eylul University, Izmir, Turkey

Aim: Muscle weakness is a common complication of stay in the intensive care unit
(ICU). The aim of this study was to compare the effects of noninvasive mechanical
ventilation (NIMV) and standard medical care on muscle strength, ambulation
level and functional performance in ICU patients with acute respiratory failure.
Methods: Fifteen patients undergoing standard medical care (53.1±15.5 years)
and 15 patients undergoing NIMV (59.9±14.4 years) participated in the study.
Patients’ characteristics, admission findings and length of ICU stay were recorded.
An Acute Physiology and Chronic Health Evaluation (APACHE II) score was
calculated. Peripheral muscle strength was assessed using the Medical Research
Council Scale and handgrip dynamometry. Functional performance was evaluated
using the Barthel Index. Ambulation level was recorded as six levels: (1) unsup-
ported sitting in the bed, (2) transfer to chair, (3) sitting in the chair, (4) standing,
(5) walking, (6) walking >30 m.
Results: APACHE II score was similar in both groups (p>0.05). Barthel Index
score, ambulation score, and MRC sum score were significantly lower in patients
with NIMV (p<0.05). No significant difference in hand grip force were found
between the two groups (p>0.05). Length of ICU stay was significantly longer in
patients undergoing NIMV (p<0.05).
Conclusion: Patients receiving NIMV had peripheral muscle weakness. These
patients had more limitations in their functional performance as compared to
patients undergoing standard care. Application of NIMV, similar to invasive me-
chanical ventilation, results in limitations in functional performance, ambulation,
and muscle strength in the ICU.

P1276
Registry and conformity of endotracheal tube tip distance from carina at a
large tertiary hospital
Leda Tomiko Yamada da Silveira1,2 , Aline Costa Lopes3, Rodrigo Marques Di
Gregorio3, Carolina Fu1,3. 1Physical Therapy Department, Medicine School of
University of São Paulo, São Paulo, SP, Brazil; 2Medical Department, Physical
Therapy Service, University Hospital of University of São Paulo, São Paulo, SP,
Brazil; 3Physical Therapy Department, Clinical Hospital of Medicine School of
University of São Paulo, São Paulo, SP, Brazil

Physiotherapists are part of the Intensive Care Unit (ICU) team, although their
role varies. In Brazil, they participate in endotracheal tube (ETT) management.
Artificial airway management is an important part of routine ICU patient care.
However, there are few studies about this subject. Objectives were to find out:
if ICU staff registered the measured mark of ETT at the lips (ETT mark); if
registry was in accordance with real ETT mark; if a specific field for ETT mark
registry influenced the filling of patient’s file; and if ETT tip distance from carina
(ETT-carina distance) was correct according to thorax radiography.
199 cases of patients intubated for over 24 hours, from seven ICUs of Clinical
Hospital of Medicine School of University of São Paulo, were included. Data
observed: ETT mark, ETT-carina distance, ETT mark registry at patient’s files.
We found that there was no ETT mark registry neither on medical nor nursing
records. Physiotherapists registered it in 55.8% of the cases. ETT mark registry
was in accordance with observed in 82 cases (73.9%). Among the cases in which
ETT mark was not registered, in most of them (72%) there was not a specific field.
ETT-carina distance was correct (from 2.5 to 4.0 cm) in 60.8% of the cases.
In the ICUs analyzed, only physiotherapists registered ETT mark. In an expressive
percentage (44.2%) there was no registry of this important information at all. The
presence of a specific field may have positively influenced the filling of patient’s
files. In a significant number of cases (39.2%) ETT-carina distance was incorrect,
propitiating risk for intubated ICU patients. Perhaps ETT positioning has not been
given the necessary attention.

P1277
The use of an oxygen concentration 50% above baseline before and after
endotracheal suctioning prevents hypoxemia in stable patients
Bruno Pessoa, Gisele Diniz, Pedro Figueiredo. Physical Therapy, Pontificia
Universidade Católica de Minas Gerais, Betim, Minas Gerais, Brazil

Objective: Few are known about the use of inspired fractions of oxygen less

than 100% (1) to prevent hypoxemia during endotracheal suctioning (ES). The
objective was compare the repercussions of using a FiO2 50% above the baseline
with a FiO2 of 100% during ES in mechanically ventilated patients.
Methods: A randomized trial in 17 patients (55,7±23,9 years) underwent 2 ses-
sions of ES (break of 6 hours) with prior hyperoxygenation by two values of FiO2:
50% above the baseline and 100%. The heart rate (HR), mean arterial pressure
(MAP), oxygen saturation (SpO2) and breath rate (BR) were recorded at baseline,
5 minutes after adjusting the FiO2, likewise 1 and 5 minutes after the end of
procedures.
Results: SpO2 within the groups increased in all phases of the two protocols,
compared to baseline. There was an increase in HR at 1 min after ES in protocol
with raising the FiO2 to 50%, compared to PRE time and baseline, as well as
the BR in procedure with FiO2 of 100%. Already MAP increased only at 1o min
compared to baseline in the protocol with increase FiO2 to 50%. In the intergroup
analysis, SpO2 and BR was higher in the procedure with FiO2 of 100% at 1 min
after the ES, but without clinical relevance.
Conclusion: The use of a FiO2 50% above baseline before and after ES prevented
hypoxemia and negative changes in vital signs of stable patients on mechanical
ventilation.

P1278
Non-invasive ventilation (NIV) as an aid to exercise in patients admitted with
acute exacerbation of chronic respiratory disease
Fran Dyer1, Farid Bazari1, Caroline Jolley1, Lizzie Flude1, Victoria Lord1,
Mike Polkey1, Nick Hopkinson2. 1NIHR Respiratory Disease Biomedical
Research Unit, The Royal Brompton and Harefield NHS Trust, London, United
Kingdom; 2NIHR, Imperial College, London, United Kingdom

Introduction: Patients with acute exacerbations of chronic respiratory disease are
often too breathless to exercise leading to muscle deconditioning. Using NIV to
assisted exercise during an exacerbation might prevent this but it is not known if
this is acceptable to patients.
Methods: 10 in-patients with an acute exacerbation (including COPD, Bronchiec-
tasis, CF) were recruited. If they were unable to cycle for 5 minutes at 20 watts
unassisted they then cycled with NIV for up to 20 minutes. NIV settings were ad-
justed to patient comfort. Oxygen was titrated to maintain SpO2 88-92%. Patients
were asked to rate their level of distress and willingness to repeat the intervention.
Results: Mean age was 52.8 (15.9). 56% male. 67% used NIV at night. All were
naïve to NIV during exercise. NIV increased cycle time by 90 seconds (47.8%).
All stated they would repeat this type of exercise and most (90%) reported it easier
to exercise with NIV.

Table 1. Times cycled and change in parameters with exercise

Without NIV With NIV Difference (95% CI) p value*

Time cycled (mins) 3.18 (1.35) 4.7 (1.30) 1.52 (0.32 to 2.72) 0.02
Resting SpO2 94 (3.89) 96 (2.26) 2 (–4.36 to 0.63) 0.12
Resting HR 102 (14.87) 100 (16.19) 2.50 (–4.42 to 9.42) 0.44
Change in SpO2 –3.4 (4.72) 1.90 (3.35) 5.30 (0.89 to 9.71) 0.02
Change in HR 9.1 (7.99) 12.60 (7.35) 3.50 (–4.22 to 11.22) 0.33
End Borg dyspnoea 4.67 (1.86) 3.92 (0.67) –0.75 (–2.79 to 1.29) 0.39
End Borg RPE 12.50 (2.88) 11.00 (3.16) –1.50 (–4.05 to 1.05) 0.19

All data presented as mean (SD). *Paired t-test

Conclusion: NIV is well tolerated, feasible and significantly increases exercise
capacity in patients hospitalised with an acute exacerbation.

P1279
Is there a need for training when using an oscillatory positive expiratory
pressure device?
Thibault Coppens1, Grégory Reychler2, Jean Roeseler1, Pierre Delguste2,
Giuseppe Liistro2. 1Physical Medecine and Rehabilitation, Cliniques
Universitaires Saint-Luc, Brussels, Belgium; 2Pneumology Unit, Cliniques
Universitaires Saint-Luc, Brussels, Belgium

Introduction: Oscillatory positive expiratory pressure with Acapella® is routinely
used to remove secretions. The system uses a counterweighted plug and a magnet
to generate pressure and airflow oscillations. To be efficient, this pressure must be
higher than 10 cm H2O. There is no recommendation about the instructions for
the patient and the interface (mouthpiece or facemask) to use with the system. The
aim of this study was to measure the pressure generated by subjects after basic
instructions.
Material and method: Eight healthy subjects (28.7 yrs.± 8.0) were recruited. They
were instructed to breathe through Acapella® with two interfaces (mouthpiece and
facemask) and with different resistance settings in a randomized crossover design.
Continuous recordings of airway pressure and airflow were performed. Sequence
was composed by 5 breathes at each resistance setting. Success rate was defined
as an expiratory pressure higher than 10cm H2O.
Results: Depending on interface, significant differences (mouthpiece vs face-
mask) were measured for Pe max (11.23cm H2O±3.6 vs. 10.3cm H2O±2.52;
p=0.001), Pe mean (6.67cm H2O±1.58 vs. 6.2cm H2O±1.43; p=0.001), inspi-
ratory (3.04s±0.94 vs. 3.47s±1.11; p=0.001) and expiratory time (5.94s±2.05
vs 6.23s±2.01; p=0.01). Time spent with Pe ≥ 10cm H2O (1.24s±1.33 vs.
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1.19s±1.48; p=0.69) was similar between interface. Success rate was low (59%).
Neither difference in success rate (p=0.896) nor resistance (p=0.563) was observed
depending on interface. Time with a pressure higher than 10cm H2O was only
20% of total expiratory time.
Conclusion: Without specific training, efficient expiratory pressure (higher than
10cm H2O) was obtained in less than 60% of breathing.

P1280
Validation of a time-frequency wheeze detector in cystic fibrosis: A pilot study
Daniela Oliveira1, Catia Pinho1,2 , Alda Marques1, Joao Dinis1,2. 1Higher School
of Health University of Aveiro, University of Aveiro, Aveiro, Portugal; 2Institute
of Electronics and Telematics Engineering of Aveiro, University of Aveiro, Aveiro,
Portugal

Background: Computerised lung-sound analysis can be used to identify and quan-
tify wheezes which are associated with pulmonary diseases. However, this type of
analysis requires further validation before it can be implemented routinely in the
clinical practice across different respiratory pathologies.
Objective: This pilot study aimed to validate a time-frequency wheeze detector
(TF-WD) in the cystic fibrosis disease.
Methods: Recordings were made in a clinical setting from a stable cystic fibro-
sis adult outpatient with a digital stethoscope following the CORSA guidelines.
Several TF-WD algorithms were tested and the best performance was obtained
with the Taplidou et al. (2007) algorithm, which was validated in four sound
files. The number, duration and type of wheezes were blindly analysed inde-
pendently by three experienced respiratory physiotherapists. Their evaluation was
then compared with the automatic method. The statistics accuracy of the wheezes
detection was quantified through sensitivity, specificity and performance measures
using MatlabR2007b. True positives/negatives and false positives/negatives were
counted by comparing each point of the sound file.
Results: Inter-rater agreement between the physiotherapists was 96.9%. The sen-
sitivity, specificity and performance of the automated method were 77.2%, 98.4%
and 87.1%, respectively.
Conclusion: The automated method tested shows sufficient reliability to continue
the study and implement a future clinical validation with a larger sample. Wheezes
detection through computerised analysis can provide an objective measure to assess
and monitor cystic fibrosis patients, however further research is needed to validate
the most robust algorithm.

P1281
Randomized clinical trial: Effects of controlled breathing exercises on
respiratory muscle in the elderly
Maria Àngels Cebrià i Iranzo1, David Alan Arnall2 , José Manuel
Tomás Miguel3, Celedonia Igual Camacho1, Juan Carlos Meléndez Moral4, Jon
Roger Webb5. 1Physiotherapy Department, University of Valencia, Valencia,
Spain; 2Physical Therapy Department, East Tennessee State University, Johnson
City, United States; 3Department of Methodology for the Behavioural Sciences,
University of Valencia, Valencia, Spain; 4Department of Developmental and
Educational Psychology, University of Valencia, Valencia, Spain; 5Psychology
Department, East Tennessee State University, Johnson City, United States

Introduction: Respiratory muscle (RM) strength decreases with aging, and in
most cases this decrease is associated with functional impairment and disabilities,
particularly in the frail elderly. RM training has been shown to be an effective
method to improve RM strength. The purpose of this study was to assess the
effect of controlled breathing exercises on RM strength among elderly people
with disabilities who are unable to engage in general exercise reconditioning. The
hypothesis is that controlled breathing exercises will improve RM strength vs. a
control group.
Methods: Forty-eight elderly were randomly assigned to a control group (n=24)
or training group (n=24). A supervised training protocol, consisting of controlled
Pranayama breathing exercises, was performed 5 times per week for 6 weeks.
Maximum inspiratory pressure (MIP) and maximum expiratory pressure (MEP)
were assessed at 4 time points: pre-test, intermediate, post-test and follow-up.
Results: The anthropometrics, pulmonary function and RM function data of
participants did not showed significant differences between groups.
ANOVAs revealed significant differences in MIP and MEP between the two groups
after the training protocol. For MIP the treatment was effective (F3,138=9,122,
p<0,001, η2=0,165). Also for MEP is statistically significant (F3,138=9,102,
p<0,001, η2=0,165).
Conclusions: This is the first controlled study in elderly people that reports a
significant gain in RM strength due to the Pranayama training program.

P1282
Laryngeal movements during mechanical insufflation-exsufflation
Tiina Andersen1,2, Astrid Sandnes5, Ove Fondenes1, Thomas Halvorsen3,5,
John-Helge Heimdal4,6 , Magnus Hilland4, Tom Karlsen4,
Thor-Andre Ellingsen4, Ola Røksund3,5. 1Norwegian Centre of Excellence for
Home Mechanical Ventilation, Thoracic Department, Haukeland University
Hospital, Bergen, Norway; 2Department of Physiotherapy, Haukeland University
Hospital, Bergen, Norway; 3Department of Pediatrics, Haukeland University
Hospital, Bergen, Norway;4Department of Otolaryngology/Head and Neck

Surgery, Haukeland University Hospital, Bergen, Norway; 5Section for
Pediatrics, Institute of Clinical Medicine, University of Bergen, Bergen, Norway;
6Institute of Surgical Science, University of Bergen, Bergen, Norway

Introduction: Mechanical insufflation-exsufflation (MI-E) is the most effective
approach to increase peak cough flow in patients with neuromuscular diseases,
thereby potentially augmenting airway clearance. Co-ordinated movements of the
glottis are probably crucial for effect, but laryngeal response patterns to MI-E have
not been studied.
Aims: Visualize laryngeal response patterns to MI-E in healthy subjects.
Methods: Ten healthy volunteers (21-26 years) were examined with video recorded
flexibel transnasal fiberoptic laryngoscopy during MI-E (Cough Assist®, Respiron-
ics, USA) according to a standardized protocol at pressures of ±20 to 50 cmH2O.
Participants were instructed to inhale during insufflation and to cough or actively
exhale during exsufflation. Laryngeal patency and movements during MI-E was
assessed from video recordings according to a pre-set scheme.
Results: In all subjects and regardless of the applied pressure and instructions,
the vocal cords abducted during insufflation and exsufflation. Coordinated glottic
closure and opening on instruction to cough was found in 10/10. At exsufflation
pressures of -40 to -50 cmH2O, hypopharyngeal obstruction was observed in 6/10.
Cough presented as sequential glottic closures in the majority. Retroflex movement
of the epiglottis, partially occluding the laryngeal entrance, was observed in three
subjects during insufflation, irrespective of pressures.
Conclusion: The laryngeal response patterns to MI-E in healthy subjects was
as described for spontaneous cough. Negative pressures may cause temporary
hypopharyngeal obstruction, and retroflex movement of the epiglottis may obstruct
airflow. The examination was well tolerated and may be considered for use in
patients.

P1283
Alteration in heart rate variability in response to rnspiratory pressure loads
and pursed lips breathing in healthy subjects
Ingrid Guerra Azevedo, Fernando Henrique Fernandes Macedo,
Vanessa Resqueti, Fernando Augusto Lavezzo Dias, Guilherme Augusto de
Freitas Fregonezi. Physical Therapy Department, Federal University of Rio
Grande do Norte, Natal, Rio Grande do Norte, Brazil

Objective: To study the acute effects of low and moderate inspiratory pressure
loads and pursed lips breathing maneuver on heart rate variability in healthy young
subjects.
Methods: Twenty nine subjects (15 male, mean age: 22.7±0.8 years, IMC:
23.4±0.3 kg/cm2) with normal lung function assessed by spirometry and maximal
inspiratory pressure were randomized in three groups and performed the pursed
lips breathing (PLB) or breathing against inspiratory pressure loads corresponding
to 20% of maximal inspiratory pressure (IL20%) or 50% of maximal inspiratory
pressure (IL50%). Heart rate variability (HRV) was assessed in a sited position for
a period of 5 minutes before and during intervention.
Results: During PLB we found a significant increases in LF (m/s2) (773±176.3
vs. 4360±1236, p< 0.022) and total power (m/s2) (2302±391.2 vs. 7375±1149, p
<0.001). Subjects in the IL20% group had an increase in mean heart rate (78±2.0
vs. 89.2±1.8, p <0,001) and a decrease in total power (m/s2) (5552±1425 vs
2617±594.8 p <0.021). During breathing at IL50% subjects had an increase in
LF (m/s2) (1048±252.2 vs. 4586±1327 p <0.026), LF/HF index (2.43±0.55 vs.
6.80±1.80 p <0.009), mean heart rate (78.4±3.3 vs. 87.5±4, bpm, p <0.009) and
total power (m/s2) (2504±730 vs. 6976±1678, p< 0.036).
Conclusion: In healthy young subjects pursed lips breathing tends to increase LF
values without changes in sympathovagal balance. Breathing at high inspiratory
pressure load (IL50%) induces increase and predominance of sympathetic drive
and may be seem as a precaution when used in patients with arrhythmias or ectopy.
Financial Support: CNPq

P1284
Use of breath stacking technique as a strategy for redistribution of regional
chest wall volume in obese women
Jacqueline Barcelar1, Talita Lourdes Melo1, Camila Dornelas1,
Daniella Brandão1, Cyda Reinaux1, Guilherme Fregonezi2, Selma Bruno2,
Andrea Aliverti3, Armele Dornelas1. 1Departamento de Fisioterapia,
Universidade Federal de Pernambuco, Recife, Brazil; 2Departamento de
Fisioterapia, Universidade Federal do Rio Grande do Norte, Natal, Brazil;
3Dipartimento di Bioingegneria, Politecnico di Milano, Milano, Italy

The effects of obesity on pulmonary function can affect the chest expansion and
induce restrictive mechanisms. Maneuvers of respiratory expansion improve the
lung ventilation.
Aims: To analyze the effects of breath stacking (BS) on compartmental analysis
of breathing in obese females.
Methods: Clinical blind, randomized controlled trial involving 32 obese women
(BMI ≥ 40kg/m2) separated into two groups: control (CG) n=16, mean age
41.94±9.38 and intervention (GBS) n= 16, mean age 40.38±10.16. Optoelec-
tronic Plethysmography (OEP) was performed to assess total and regional tidal
volume during a breath stacking. For statistical analysis used paired t tests and
unpaired.
Results: GBS showed an increase in contribution in the rib cage pulmonar (p =
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0.037) and decrease in abdomen (p = 0.024). Variable of pulmonary ventilation
minute ventilation had decrease (p = 0.036) in GBS.
Conclusions: BS changed the distribution of ventilation, resulting in greater con-
tribution to lung volume in the lower chest wall corresponding to activity of the
diaphragm.

P1285
Evaluation of respiratory muscular force (RMF) and quality of life (QL) in
patients with pulmonary arterial hypertension (PAH) before and after
pharmacologic treatment
Nelson Serrao, Adriana Piccinin, Thais Queluz, Hugo Yoo. Pulmonary Division,
Universidade Estadual Paulista - UNESP, Botucatu School of Medicine,
Botucatu, Sao Paulo, Brazil

Introduction: Despite numerous studies on drug therapy, little is known about its
effects on respiratory muscle function and QL in PAH patients.
Aim: Evaluate RMF and QL of patients with PAH before and after specific
pharmacologic treatment (bosentan or sildenafil, agents currently approved for
treatment of PAH in Brazil).
Methodology: Descriptive, prospective study of PAH patients evaluated at 3 mo-
ments: T0, baseline; T1, from 2 to 4 months after the onset of specific treatment
and T2, 4 months after T1. In each time, patients were functionally classified
according to the NYHA criteria modified for PH, submitted to 6MWT, RMF
measurement, and SF-36 questionnaire for QL. Test t of Student for samples not
pared was used.
Results: 22 patients, mean age = 48,2±15,4 yrs (range, 19-81), mean pulmonary
arterial pressure = 49,3±18,5 mmHg.
Conclusion: The results suggest that 6 months of specific pharmacologic treatment
does not ameliorate the respiratory muscular function in PAH patients, but might
gradually improve the QL in patients with idiopathic PAH.

P1286
Respiratory muscle strength in individuals with obesity before and after
gastric bypass surgery: A 3 year follow-up study
Filipe Athayde1, Karoline Moraes1, Clarissa Matos1, Barbosa Mariana2,
Raquel Britto2, Veronica Parreira2. 1Graduation Program in Rehabilitation
Sciences, Universidade Federal de Minas Gerais, Belo Horizonte, Minas Gerais,
Brazil; 2Department of Physical Therapy, Universidade Federal de Minas Gerais,
Belo Horizonte, Minas Gerais, Brazil

Relevance: Literature linking body weight loss and maximum respiratory pressures
is not consensual.
Purpose: To evaluate the maximum inspiratory pressure (MIP) and the maximum
expiratory pressure (MEP) in patients with obesity, before and after gastric bypass
surgery, and to compare them to a control group.
Methods: 30 participants with obesity (24F/6M) aged 32±9 yrs and with body
mass index (BMI) of 43±4 kg/m2, were evaluated before and one, six and around
36 months after surgery. 30 participants matched by age (31±8 yrs) and sex
with normal lung function and BMI of 22±2 kg/m2 were assessed. An analogic
manovacuometer was used to measure MIP and MEP. Student’s t-test and ANOVA
for repeated measures were used for stastical analysis (p<0.05). This study was
approved by the Ethics Committee.
Results: Table 1 summarizes the results.

Table 1. MIP and MEP in patients with obesity before and after surgery and a control group

Control Group Preoperative 1 month after 6 months after 36 months after
(n=27) (n=28) (n=26) (n=17)

MIP (cmH2O) 106±47 97±35 100±38 104±33 121±35*
MEP (cmH2O) 109±32 108±37 98±30# 100±30 119±38†

*Significant compared with preoperative, one month and six months (for MIP); #significant com-
pared with preoperative and †significant compared with one month and six months (for MEP).

There were no significant differences at baseline between the two groups. MIP
increased significantly approximately 36 months after surgery. MEP decreased
after one month and increased significantly after 36 months compared with one
and six months after surgery.
Conclusion: The results demonstrate a positive influence of gastric bypass surgery
on respiratory muscle strength.

Abstract P1285 – Table 1

PAH etiologies TO T1 T2

FA/SA PIMAX/PEMAX FA/SA PIMAX/PEMAX FA/SA PIMAX/PEMAX

Chronic thrombotic embolic disease (n=7) 28±36/53±31 65±31/96±36 21±36/61±30 58±32*/87±38 35±47/62±33 68±30/96±42
Idiopathic (n=7) 7±12*/57±22* 54±24/91±14 42±16/82±24 46±21*/84±14 46±50*/71±16* 51±18/91±26
Other etiologies (n=8) associated with CTD, left cardiac illness, or sarcoidosis 28±36/60±36 56±23*/74±39 40±44/71±32 67±22*/86±39 27±45/74±32 70±23*/99±43*

FA, functional aspects; SA, social aspects; PIMax, maximal inspiratory pressure; PEMax, maximal expiratory pressure. *p<0,05.

P1287
Effect of hyperoxygenation on measurement of the maximum inspiratory
pressure (MIP) in critical patients
Indianara Araújo1, Vanessa Vieira2, Marco Valois2, Claudio Albuquerque2,
Francimar Ferrari1 . 1Fisioterapia, Faculdade Integrada do Recife, Recife,
Pernambuco, Brazil; 2Fisioterapia, Hospital Esperança, Recife, Pernambuco,
Brazil

The assessment of the maximum inspiratory pressure (MIP) is used as an indicator
of inspiratory muscle strength and may be useful in evaluating the success of
weaning from mechanical ventilation. During this procedure it is common that a
fall of saturation peripheral O2 (SpO2) occurs, leading to discontinuation of the
maneuver, which can underestimate the value of MIP.
The objective of this study is to verify whether the implementation of hyperoxy-
genation prior to the assessment can mitigate this decline of SpO2, increasing the
measurement support time (to) and generating a more reliable MIP.
The evaluation of the MIP, occlusion time (OT), SpO2, respiratory rate (RR) and
heart rate (HR) was carried out randomly on 26 patients, with or without hyperox-
ygenation prior, maintaining the duration of occlusion of unidirectional valve for
an indefinite period. Hyperoxigenation was defined as the use of inspired oxygen
fraction (FiO2) to 100%, two minutes before the maneuver. The measurement was
performed with the patient in the supine position and elevated head with an angle
of 60 °.
The value of MIP and OT were higher with previous hyperoxygenation
(53.77±22.37 cmH2O vs 43.38±20.11 cmH2O/p<0.001; and 58.69±26.09 sec vs
37.04±15.07 sec/p< 0.001; respectively). In addition, there was a smaller drop in
SpO2 after the measurement when the method was performed with hyperoxygena-
tion (93.15±7.24% vs 84.58±9.73%/p<0.001). There was increase in RR and HR
independently of the hiperoxynation.
Implementation of hyperoxygenation prior to the assessment of MIP increase the
values obtained, generating a more reliable MIP.

P1288
Effects of expiratory positive airway pressure on the electromyographic
activity of accessory inspiratory muscles in chronic obstructive pulmonary
disease patients
Dannuey Cardoso1, Renan Jost2, Andréia Paixão2, Isabella Albuquerque2,
Dulciane Paiva2. 1Programa de Pós-Graduação em Ciências Médicas, Federal
University of Rio Grande do Sil, Porto Alegre, 2Physical Therapy, University of
Santa Cruz do Sul, Santa Cruz do Sul, Rio Grande do Sul, Brazil

Background: Chronic obstructive pulmonary disease (COPD) affect the action of
the diaphragm, placing the muscle at a mechanical disadvantage and requiring the
recruitment of accessory muscles of inspiration.
Objective: To evaluate the electromyographic activity (EA) of sternocleidomas-
toid (SCM) and of scalene muscles during and after the use of EPAP (expiratory
positive airway pressure) in COPD patients.
Methods: A clinical single-blind trial involving 13 (57.1±7.1 years; 7M,6F) sub-
jects with normal spirometry (controls) and 12 (57.2±8.3 years; 4M,8F) COPD
patients (FEV1 44.0±20.0%predicted; FEV1/CFV 66.8±17.4). At baseline, we
determined EA during spontaneous respiration, lung function parameters, and
respiratory muscle strength. Subsequently, 15 cmH2O EPAP was applied by face
mask for 25 min, during which the EA of the SCM and scalene muscles was
recorded every 5 min. A final record was obtained 10 min after the mask removal.
Results: We found that the behavior of the EA of SCM and scalene muscles was
comparable between the controls and COPD patients (p= 0.716 and p =0.789,
respectively). However, during the use of EPAP, both muscles showed a trend
toward an increase in the EA. In addition, there was a significant decrease in the
EA of the SCM between the baseline and final measurements (p=0.034).
Conclusions: EPAP promotes a transient increase in EA and scalene muscle
SCM, suggesting that use of this modality pressure increases the activity of these
muscles. However, after removal of the EA muscle SCM reduces the levels below
that obtained at baseline.

P1289
Effects of preoperative inspiratory muscle training (IMT) in obese women
undergoing open bariatric surgery: Diaphragmatic excursion
Marcela Barbalho-Moulim, Dirceu Costa, Gustavo Miguel, Flavio Campos, Eli
Maria Forti. Physicaltherapy Post Graduate, Federal University of São Carlos,
São Carlos, São Paulo, Brazil; Bariatric Surgery, Meridional Hospital,
Cariacica, Espirito Santo, Brazil

Introduction: Patients undergoing open bariatric surgery (OBS) have an impaired
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Abstract P1289 – Table 1. Diaphragmatic excursion

Variables IMT Control

Preop After Intervention Postop Preop After Intervention Postop

Area hemidiaphrag R (cm2) 51.46±19.62 49.82±20.89 28.74±13.33§ 47.51±15.42 48.16±17.77 24.48±12.37§

Area hemidiaphrag L (cm2) 49.66±21.14 47.31±19.45 28.28±13.32§ 47.38±14.89 50.43±16.21 24.10±12.66§

lung function in the postoperative period. Aiming to attenuate these negative
effects, the preoperative IMT may be an alternative.
Objective: To determine whether preoperative IMT is able to attenuate the impact
of surgical trauma on the diaphragmatic excursion in obese women undergoing
OBS.
Methods: Thirty-two obese women (35.44±8.75 years and 41.78±3.84 kg/m2),
undergoing elective OBS were randomly assigned to receive preoperative IMT
(IMT group) (n=15) or usual care (Control group - CG) (n=17) 2-4 weeks before
the surgery. The diaphragmatic excursion was evaluated using the digitalized image
of the radiograph. The area was calculated of the right and the left dome of the
diaphragm. The patients were assessed before and after training, and 1 day after
surgery.
Results: The diaphragmatic excursion of the right and the left dome were not
altered by training. In the first postoperative day, there was a significant decrease
in both groups. However, the values of diaphragmatic excursion were higher in the
IMT group, even though they were not statistically significant.
Conclusion: The preoperative IMT appears to attenuate the negative postoperative
effects of open bariatric surgery in diaphragmatic excursion.

P1290
Effects of preoperative inspiratory muscle training (IMT) in obese women
undergoing open bariatric surgery: Respiratory muscle strength
Marcela Barbalho-Moulim, Dirceu Costa, Gustavo Miguel, Flavio Campos, Eli
Maria Forti. Physicaltherapy Post Graduate, Federal University of São Carlos,
São Carlos, São Paulo, Brazil Bariatric Surgery, Meridional Hospital, Cariacica,
Espirito Santo, Brazil

Introduction: Patients undergoing open bariatric surgery have an impaired lung
function in the postoperative period. Aiming to attenuate these negative effects,
the preoperative IMT may be an alternative.
Objective: To determine whether preoperative IMT is able to attenuate the impact
of surgical trauma on the respiratory muscle strength in obese women undergoing
open bariatric surgery.
Methods: This study is a randomized controlled trial. Thirty-two obese women
(35.44±8.75 years and 41.78±3.84 kg/m2), undergoing elective open bariatric
surgery were randomly assigned to receive preoperative inspiratory muscle train-
ing (IMT group) (n=15) or usual care (UC group) (n=17) 2-4 weeks before the
surgery. The respiratory muscle strength was carried out by using measurement
the Maximal Inspiratory and Expiratory Pressures – MIP and MEP. The patients
were assessed before training, before surgery and 1 day after surgery.
Results: After training, there was an increase in the MIP only in the IMT group
(IMT= 93.33±23.80 to 120±20.35 vs UC= 92.94±18.63 to 91.76±20.38 cmH2O
- p<0.05). The MEP was not altered by training. In the first postoperative day,
there was a significant decrease in MIP in both the groups. However, the MIP was
higher in the IMT group (IMT = 63.34±21.60 vs UC= 48.82±19.32 cmH2O –
p<0.05). The MEP was similar between the groups (IMT = 49.66±22.71 vs UC
= 49.70±22.39 cmH2O).
Conclusion: The preoperative IMT increased the inspiratory muscle strength
(MIP) and attenuated the negative postoperative effects of open bariatric surgery
in obese women for this variable, though not influencing the MEP.

P1291
Inspiratory muscle strength and endurance in patients with COPD:
A propose outcome with manovacuometry and PowerBreathe®

Renata Basso1, Eloisa Regueiro1, Valéria Pires Di Lorenzo1, Mauricio Jamami1,
Dirceu Costa1,2. 1Physiotherapy - Postgraduate Programme in Physiotherapy -
Special Unit of Respiratory Physiotherapy, Universidade Federal de São Carlos,
Sao Carlos, Sao Paulo, Brazil; 2Physiotherapy - Postgraduate Programme in
Rehabilitation Sciences, Universidade Nove de Julho, Sao Paulo, Brazil

Background: Reduced respiratory muscle force and endurance are commonly
observed in patients with COPD and contributes to dyspnea, oxygen desaturation
and reduced exercise capacity, hence respiratory muscle assessment is clinically
relevant.
Aim: To propose an assessment method of respiratory muscle endurance in patients
with COPD and to verify it relationship with maximal inspiratory pressure (MIP)
and maximal voluntary ventilation (MVV).
Method: 18 patients (GOLD 1-4; 63±9years) performed the MIP and an incre-
mental and constant respiratory muscle endurance test using the PowerBreathe®

device. The incremental test started with 10cmH2O, increasing 10cmH2O each
2min, with 1min of rest between them, which determined the maximal pressure
sustained (MPS). The endurance test was 80% of the MPS. The limit time (tlim)
was determined. Comparisons and correlations were determined using Paired t-test
and Pearson correlation.

Results: The MIP was 52±20cmH2O, MVV (%pred) 44±15, MPS 48±23cmH2O,
tlim 10±8 min and 80%MPS 35±21cmH2O. The MIP and MPS were not differ-
ent. Correlation was found between MIP and MPS (r=0.5; p=0.03) and MIP and
MVV (r=0.6; p=0.03).
Conclusion: The MPS and MIP were similar in the endurance test and showed
a relationship with MVV; with suggest to be a reasonable test to assess the
respiratory performance in these patients.
Funding: CAPES - Brazil

P1292
Respiratory muscle function during and after a severe exacerbation of COPD
– Preliminary results
Rafael Barreto de Mesquita1,2, Isabel Cristina Hilgert Genz1, Letícia de Castro1,
Nidia Aparecida Hernandes1,2, Vanessa Suziane Probst1,2 , Fábio Pitta1.
1Laboratório de Pesquisa em Fisioterapia Pulmonar (LFIP), Departamento de
Fisioterapia, Universidade Estadual de Londrina (UEL), Londrina, Brazil;
2Centro de Pesquisa em Ciências da Saúde (CPCS), Universidade Norte do
Paraná (UNOPAR), Londrina, Brazil

Background: It is known that peripheral muscle function (especially the quadriceps
muscle function) is markedly reduced during the course of a severe exacerbation
of chronic obstructive pulmonary disease (COPD). However, the function of the
respiratory muscles has not been studied in depth in the same context.
Objectives: To investigate the respiratory muscle function during and after a severe
exacerbation of COPD requiring hospitalization.
Methods: Twelve patients with COPD (7 male, 68±14 years, forced expiratory
volume in the first second [FEV1] 37±22%pred) hospitalized due to an acute
exacerbation of COPD were studied. Inspiratory and expiratory muscle strenght
(PImax and PEmax, respectively) were assessed at day 1 and day 3 of hospitaliza-
tion and at hospital discharge, as well as at 1 month after discharge (1MD). Lung
function was assessed at day 1, at discharge and at 1MD.
Results: PImax was significantly reduced at day 1, day 3 and at discharge in
comparison to 1MD (p<0.05 for all), although it tended to improve overtime
during the hospitalization period. PEmax improved significantly overtime during
the hospitalization period, while lung function was not significantly altered. Delta
PImax%pred (1MD minus day 1) correlated significantly with age (r=-0.72), while
delta PEmax%pred (dischage minus day 1) correlated significantly with PaCO2
assessed at day 1 (r=0.75).
Conclusions: These preliminary data suggest that the respiratory muscle function
is markedly reduced at the onset of a severe exacerbation of COPD. However,
unlike the quadriceps muscle, respiratory muscles markedly improve their function
during the hospitalization period and during the following month.

P1293
Maximal sniff nasal inspiratory pressure in Brazilian healthy subjects:
A multicentre study
Guilherme Augusto de Freitas Fregonezi1, Palomma Russelly Saldanha Araujo1,
Armele de Fátima Dornelas de Andrade2, Marlene Moreno3, Ester Silva3, Jasiel
Frutuoso Nascimento Jr.2, Larissa de Andrade Carvalho2, Ana Gabriela
Leal Cavalcanti2, Viviane Cerezer Silva3, Vanessa Resqueti1. 1Physical Therapy
Department, Federal University of Rio Grande do Norte, Natal, Rio Grande do
Norte, Brazil; 2Physical Therapy Department, Federal University of Pernambuco,
Recife, Pernambuco, Brazil; 3Physical Therapy Department, Piracicaba
Univertity, Piracicaba, Sao Paulo, Brazil

Objective: To propose reference values of SNIP for Brazilian population.
Methods: This study was conducted in three centers in Brazil, Natal-RN, Recife-PE
and Piracicaba-SP. Subject were evaluated in relation to anthropometrics parame-
ters, physical activity profile and maximal sniff nasal inspiratory pressure follow
recommendations of ATS/ERS Statement on Respiratory Muscle Testing. SNIP
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was measured from FRC in the sitting positions using a catheter through a plug
occluding one nostril during 10 maximal sniffs through the contra-lateral nostril.
For each test the largest pressure measured in cmH2O was taken into account.
Correlation and multiple linear regressions were used to predicted male and female
SNIP equations. Results were compared with previous published studies.
Results: We studied 244 subjects (114 male and 130 female) distributed in different
age grouped 20-80 years old. We found a significantly negative correlation between
SNIP and age for male and female (p<0.05). In a multiple regression analysis
age continued to have an independent predictive role with SNIP. The predicted
equations found for male and females were respectively SNIP = –0.46∗age +
135.5,and SNIP = –0.34∗age + 109.6.
Conclusions: The results of this study provide reference equations of SNIP for
health Brazilian population from 20 to 80 years old.
Financial support: CNPq.

119. Asthma: issues in rehabilitation and
physical therapy

P1294
Late-breaking abstract: Determination of the endurance capacity on
resistance exercise – Physiological responses during load-duration
relationship
Vivian Arakelian1,2,3 , Nuno Frade de Sousa1,3, Vanessa Borges3, Camila
Gomes Gatto3, Markus Campos3, Danilo Bertucci3, Vilmar Baldissera1,3,
Audrey Borghi-Silva1,2 . 1Interunits in Bioengineering, University of São Paulo,
São Carlos, SP, Brazil; 2Department of Physiotherapy, Federal University of São
Carlos, São Carlos, SP, Brazil; 3Department of Physiology Science, Federal
University of São Carlos, São Carlos, SP, Brazil

Resistance exercise (RE) has been strongly encouraged, providing a favorable ef-
fect on muscular strength and endurance, cardiovascular function, metabolism and
cardiovascular risk reduction. However, little is known about cardiovascular, venti-
latory and metabolic adjustments in the critical load (CL), which would define the
transition of moderate exercise for intense exercise. So, the objectives of the study
were to; 1) determine the existence and intensity of critical load (CL) during RE, 2)
determine the execution time of CL, and 3) evaluate the behavior of cardiovascular,
respiratory and metabolic responses during RE at different intensities and at the
CL. Fifteen healthy young men (23±2.5 years) carried out 1 repetition maximum
(1RM) on the RE at different percentages of 1RM (60%, 75% and 90% 1RM)
in order to obtain CL by linear regression: load X reverse of time until fatigue
(Tlim). Heart rate (HR), blood lactate ([La]), metabolic and ventilatory parameters
were measured all resistance loads. The execution time and number of repetitions
was different amongst the resistance intensities (p<0.001). All exercises intensities
significantly increased (p<0.001): HR, systolic blood pressure (SBP) (p<0.001)
and [La] when compared to both rest and recovery. [La] corrected by Tlim was
significantly higher during maneuvers at a greater resistance (p<0.0001). However,
metabolic and ventilatory measurements were significantly higher in light loads
until fatigue (p<0.05). Lastly, the CL during RE was approximately 54% 1RM.
In our study we characterize CL as the exercise intensity that shows peak values
of 83% VO2max and 90% HRmax.

P1295
Late-breaking abstract: Evaluation and comparison of functional capacity to
incremental shuttle walk test and maximal exercising test on treadmill in
obese women
Soraia Pilon Jurgensen1, Luciana Di Thommazo-Luporini1, Renata Trimer1,
Adalberto Felipe Martinez1, José Carlos Bonjorno-Junior2, Claudio
Ricardo Oliveira3, Aparecida Maria Catai1, Victor Zuniga Dourado4,
Audrey Borghi-Silva1. 1Physiotherapy Department, Federal University of Sao
Carlos, Sao Carlos, Brazil; 2Interunits Post Graduate Program in
Bioengineering, University of Sao Paulo, Sao Carlos, Brazil; 3Medicine
Department, Federal University of Sao Carlos, Sao Carlos, Brazil; 4Health
Sciences Department, Federal University of Sao Paulo, Santos, Brazil

The Incremental Shuttle Walk Test (ISWT) has been increasingly used and may
constitute a method for assessing functional capacity in obese population. However,
if ISWT represents maximal exercise effort and produces similar cardiorespiratory
responses in obese women remains to be investigated. The aims was compare the
cardiorespiratory responses between obese and eutrophic during the ISWT and
the cardiopulmonary exercise testing (CPET). Twenty-nine women (17 obese),
allocated in the obese group (OG) and eutrophic group (EG), performed two ISWT
and a CPET on a treadmill (Bruce protocol). Heart rate (HR) was determined
before and after each test. Ventilatory (VE) and metabolic (VO2; VCO2) measure-
ments were collected breath by breath with a portable ergoespirometer (Oxycon
mobile; CareFusion-Germany). We considered the results of the second ISWT
to statistical analysis. Oxygen uptake (ml/kg/min) as well as distance walked
and time of the test were significantly lower in the OG in both tests (ISWT:

p<0.001, <0.001, <0.001; CPET: p<0.001, =0.016, =0.001; respectively). Both
tests showed correlation between distance and VO2 (ml/kg/min) and HR (ISWT:
r=0.83, r=0.68; CPET: r=0.53 ,r=0.52, respectively). Comparing the methods the
ISWT was able to elicit ventilatory, metabolic and cardiovascular responses in
agreement with CPET. In addition, it was observed the agreement of both tests
to identify relative VO2, VE and HR at the peak of exercise. The ISWT seemed
to be an adequate method to assess functional limitation in obese women and
promote ventilatory, metabolic and cardiopulmonary responses in agreement to the
CPET.
Grants: FAPESP (09/01842-0;10/03030-0).

P1296
Level of agreement between five asthma control questionnaires
Francois Vermeulen, Inge Muylle, Isabelle De Meulder, Marie Bruyneel,
Vincent Ninane. Chest Service, St Pierre Hospital, Brussels, Belgium

Introduction: The Global Initiative for Asthma (GINA) guideline outlines the
importance of a total control of asthma. This control is assessed by questionnaires
evaluating symptoms, reliever use and functional results. We have assessed 5
different questionnaires and evaluated the degree of agreement between them.
Methods: Successive asthma patients with a more than 3 months diagnosis were
recruited at our out-patient clinic. They were asked to complete consecutively
5 asthma control questionnaires (GINA, ACQ, ACT, ATAQ, RCP) in a random
order. Spirometry and exhaled nitric oxide were also measured. The GINA score
was considered as the reference test and compared to the four others using the
kappa statistic. For comparison with the ACT and RCP questionnaire, the “partly
controlled” level GINA questionnaire was considered as “uncontrolled”.
Results: Eighty patients (1.61 female for 1 male) aged 41.8±16.7 years-old were
recruited between June and December 2010. The GINA questionnaire results
agreed with the ACQ in 62.5% of cases (controlled 22.5%, party controlled 12.5%,
uncontrolled 27.5% - kappa 0.44, p<0.001), with the ACT in 62.5% of cases
(controlled 25.0%, uncontrolled 47.5% - kappa 0.46, p<0.001), with the ATAQ in
45.1% of cases (controlled 26.3%, partly controlled 17.5%, uncontrolled 18.8%
- kappa 0.45, p<0.001), and with the RCP in 81.3% of cases (controlled 18.8%,
uncontrolled 62.5% - kappa 0.54, p<0.001).
Conclusion: Despite the fact that most of these questionnaires have been val-
idated, the agreement between them was moderate. The shortest questionnaire
(RCP) showed the highest level of agreement with GINA.

P1297
Factors associated with asthma control in patients with stable asthma
Eirini Grammatopoulou1, Aikaterini Haniotou2, Afroditi Evangelodimou1,
Nikolaos Tsamis1, Pavlos Myrianthefs3, George Baltopoulos3. 1Physical Therapy
Department, Technological Educational Institute, Athens, Greece; 2Department of
Respiratory Medicine, General Hospital of “Amalia Fleming”, Athens, Greece;
3Faculty of Nursing, National and Kapodistrian University, Athens, Greece

Introduction: Despite the Global Initiative for Asthma (GINA) guidelines for
asthma management, the prevalence of uncontrolled asthma in Greece remains
high and factors associated with asthma control unknown.
Aim: To predict associated factors with asthma control in stable asthma
Methods: 100 Greek patients with stable asthma were included in the study
and classified as having controlled (≥20) or uncontrolled (≤ 19) asthma by the
Asthma Control Test-ACT cut-off points. Multiple logistic regression analysis was
conducted to identify possible predictors of asthma control. All analyses were
conducted with SAS statistical software, version 9.1.
Results: Among study participants, those who had follow-up visits solely in
emergency were at excess risk of having uncontrolled asthma (OR=3.79; 95%
CI=1.21-11.91; p=0.02). Patients with higher levels of MRC were more likely
to have their asthma uncontrolled (OR=3.47; 95% CI=1.31–9.17; p=0.01). A sta-
tistically significant inverse association between FEV1 and asthma control was
observed (p=0.005), indicating that 10 units increase in FEV1 seems to decrease
the likelihood of not controlled asthma by almost 50%. Lastly, no evidence of
significant associations with asthma control and physical activity (p=0.47), age
(p=0.53), gender (p=0.25), BMI (p=0.60), was noted.
Discussion: Greek patients with stable asthma should have regular follow-up visits
in order to improve dyspnea and pulmonary function and achieve adequate control
and management of asthma.

P1298
Physical, social, and psychological function in asthma patients with and
without analgesic tolerance
Deniz Inal-Ince1, Sema Savci2, Naciye Vardar-Yagli1 , Ebru Calik1,
Melda Saglam1, Hulya Arikan1, Meral Bosnak-Guclu3, Gul Karakaya4,
Fuat Kalyoncu4. 1Department of Physiotherapy and Rehabilitation, Hacettepe
University, Ankara, Turkey; 2School of Physiotherapy and Rehabilitation, Dokuz
Eylul University, Izmir, Turkey; 3Department of Physiotherapy and
Rehabilitation, Gazi University, Ankara, Turkey; 4Department of Chest Medicine,
Hacettepe University, Ankara, Turkey

Purpose: Ingestion of aspirin and similar drugs triggers severe bronchospasm in
some asthmatic patients. The purpose of this study was to compare physical, social
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and psychological function between analgesic intolerant and tolerant asthmatic
(AIA and ATA, respectively) patients.
Methods: Twenty-seven AIA and 29 ATA patients participated in this study. Res-
piratory and quadriceps muscle strength (QMS) were measured. Asthma Control
Questionnaire and Asthma Knowledge Test were applied. Six-minute walk test was
performed, and physical activity level was determined using International Physical
Activity Questionnaire (IPAQ). Dyspnea and fatigue perception was evaluated
using modified Medical Research Council dyspnea scale and Fatigue Severity
Scale, respectively. Psychological function was evaluated using Beck Depression
Inventory and State Trait Anxiety Inventory. General and disease specific quality
of life were determined using Nottingham Health Profile and Asthma Quality of
Life Questionnaire, respectively.
Results: The FEV1, QMS, IPAQ walking score, and Asthma Knowledge Test
score were significantly higher in AIA patients as compared to those of ATA
patients (p<0.05). No significant differences were found in asthma control, res-
piratory muscle strength, symptom perception, six-minute walk test distance,
psychological function, and quality of life between the two groups (p>0.05).
Conclusion: The AIA patients share similar characteristics with ATA patients
except better airway function, peripheral muscle strength and physical activity
level, and worse asthma knowledge. Presence of analgesic intolerance effects
components of physical function in asthma.

P1299
Study of heart rate autonomic modulation in patients with asthma disease
Victor Francisco Souza1, Ivan Peres1, Audrey Borghi Silva2, Paulo Bosio3,
Roberto Stirbulov4, Vera Lucia Alves Santos4, Luis Vicente Franco de Oliviera1,
Dirceu Costa1, Luciana Maria Malosá Sampaio1. 1Rehabilitation Sciences
Master’s Program, Nove de Julho University, Sao Paulo, Brazil; 2Physiotherapy,
Federal de Sao Carlos University, Sao Carlos, Sao Paulo, Brazil; 3Physiotherapy,
Beneficiencia Ribeirao Preto Hospital, Ribeirao Preto, Sao Paulo, Brazil; 4Santa
Casa Hospital, Dept. of Pneumology, Santa Casa Hospital, Sao Paulo, Brazil

Background: Evaluate the autonomic activity of patients with asthma in moderate
supine and sitting positions.
Material/Methods: Twenty individuals with asthma and 10 healthy individu-
als were studied. Heart rate and electrocardiographic R-R intervals (iR-R) were
recorded for 360 seconds in the supine and seated positions. Heart rate variability
was analyzed in the time domain (TD) (RMSSD index, ie, the root mean square
of the squares of the differences between successive iR-R records; and the SDNN
index, ie, the mean standard deviation of normal iR-R in ms) and in the frequency
domain (FD), from the low-frequency (LF) and high-frequency (HF) bands in
absolute units (au) and normalized units (nu), and the LF/HF ratio.
Results: In TD, the asthma group (AG) presented significantly higher values for
the RMSSD and the SDNN in the seated position, compared with the control group
(CG). In FD, the AG presented significantly higher values for HF components, in
the supine position, and for LF components, and HF in the seated position.
Conclusions: Patients with asthma present reduced HRV when compared with
healthy sex- and age-matched controls, with the reduction in sympathetic and vagal
activity. Furthermore, both patients and healthy individuals with asthma do not
present autonomic adjustments with front postural change. Future studies should
examine the HRV as a useful tool to obtain parameters for the stratification of
cardiovascular risk in this population, and in the evaluation of different physical
therapy interventions designed to treat these patients.

P1300
The health-related quality of life of asthmatic patients according to the illness
severity
Juliana Maria De S Pinto1,2 , Ana María M. Nogueras1, Jacinto R. González3,
José Ignacio C. Arenillas1. 1Physiotherapy, University of Salamanca, Salamanca,
Spain; 2Physiotherapy, University of Fortaleza, Fortaleza, Brazil; 3Medicine,
University of Salamanca, Salamanca, Spain

Aim: To evaluate the differences in the Health Related Quality of Life (HRQoL)
of Asthmatic patients according to the illness severity using the Saint George
Respiratory Questionnaire (SGRQ), an specific instrument for respiratory diseases.
Methods: A cross-sectional, descriptive and observational study with 103 outpa-
tients with Asthma (65 women and 38 men) with mean age of 58.48 years (SD
18.30 years) recruited from the Respiratory Service of the University Hospital of
Salamanca, Spain from January to July 2010. Socio-demographic and spirometric
data (American Thoracic Society criteria) were collected. The HRQoL was eval-
uated by the SGRQ. Descriptive analysis, one-way analysis of variance and the
t-student test were applied using SPSS.
Results: It was found that 30.1% had Intermittent (I), 35% had Mild Persistent
(MP), 25.2% had Moderate Persistent (MOP) and 9.7% had Severe Persistent
(SP) asthma according to the Global Initiative Asthma. The mean of the domains
were: Symptoms 39.93 scores (SD 21.83 scores), Activity 43.50 scores (SD 28.10
scores), Impact 24.61 scores (SD 17.81 scores) and the Total 32.84 scores (SD
19.07 scores). There were significant differences (ANOVA) between the groups of
severity and the forced expiratory volume in 1s (FEV1), the Vital Capacity (VC)
and all domains and the Total SGRQ. There were no signification in the FEV1 and
the VC between I and MP groups (t-student tests). Also there was no signification
between the three contrasts between the MP, MOP and MS groups in all domains
and in the total SGRQ.

Conclusions: The HRQoL is related to the asthma severity in this studied sample
due to higher differences between the Intermittent Asthma and the other groups.

P1301
Evaluation of lung function and deposition in the nebulization carried by
heliox associated with positive end expiratory pressure in stable asthmatics:
Clinical trial
Luciana Alcoforado, Catarina Rattes, Vitoria Maria Lima, Daniella Brandão,
Gildo Ferreira, Simone Brandão, Armele F.D. Andrade. Physiotherapy
Department, Federal University of Pernambuco, Recife, Brazil

Introduction: The combination of positive end-expiratory pressure (PEEP) and
heliox is an alternative to optimize aerosol.
Background: Assess the influence of nebulization with bronchodilators adduced
by heliox associated with PEEP in lung function and deposition radioaerosol in
stable asthmatics during.
Methods: Randomized controlled trial double-blind study involving 32 patients
(mean age 47±10 years) divided into four groups: G1: Heliox PEEP + G2:Oxygen
+ PEEP, G3:Heliox, and G4:Oxygen-submitted to inhalation lung scintigraphy
with bronchodilators. Spirometry and cardiopulmonary parameters were evaluated
before and after intervention. The deposition index (DPI) was obtained by the ratio
of counts in each region of interest (ROI) by the total counts of the right lung
and inspiratory capacity (IC) regional obtained by multiplying the total by IC.
Statistical analysis used Fisher’s tests, Kruskal-Wallis, Mann-Whitney, Wilcoxon
and ANOVA considering p <0.05.
Results: Results Post-intervention, the G1 had increased values of predicted FEV1
(p=0.029) and IC (p=0.004). In reviewing the DPI the groups, there was a higher
DPI in the middle third (44±3%, p = 0.001) and intermediate region (40±2%, p
<0.01). In assessing the DPI between groups, no difference. The IC was higher in
regional G1 and G2 (p <0.05).
Conclusion: The nebulized bronchodilators and heliox combined with PEEP im-
proved lung function. The deposition of drugs was higher in the middle third and
intermediate portion of the lungs in all groups. In evaluating the IC regional groups
associated with PEEP showed higher values independent of the gas used.

P1302
Effects of nebulization with heliox coupled with positive end-expiratory
pressure on the regional chest wall volume variations: A clinical trial
Luciana Alcoforado1, Catarina Rattes1, Daniella Brandão1, Cyda Reinaux1,
Vitoria Lima1, Larissa Feitosa1, Jacqueline Barcelar1, Andrea Aliverti2,
Armele Dornelas de Andrade1. 1Departamento de Fisioterapia, Universidade
Federal de Pernambuco, Recife, Brazil; 2Dipartimento di Bioingegneria,
Politecnico di Milano, Milano, Italy

Positive end-expiratory pressure (PEEP) and heliox are used separately to opti-
mize the nebulization in asthmatics patients. We evaluated the efficacy of nebulizer
bronchodilators carried by the heliox coupled to PEEP, at the same time, in the dis-
tribution of volume variations into the different thoracoabdominal compartments
and to correlate them with pulmonary function in stable asthmatic. Random-
ized controlled trial study involving 27 patients (mean age 46.52±11.67 years)
divided into four groups: G1= Heliox PEEP, G2=Oxygen + PEEP, G3=Heliox,
and G4=Oxygen-submitted to nebulization with bronchodilators. Spirometry, car-
diopulmonary and chest wall volume by Opto-Electronic Plethysmography (OEP)
parameters were measured before and after nebulization. For the OEP, 89 markers
were attached to the trunk in a sitting position and three measures of slow vital ca-
pacity and quiet breathing were captured by six cameras. Statistical analysis used
Fisher’s tests, Kruskal-Wallis, Mann-Whitney and Wilcoxon. Post-intervention,
regarding to FEV1/FVC ratio, the G1 had increased values when compared to
G3 (p=0.02) and G4 compared to G3 (p=0,02).None difference was found in the
regional chest wall volume variations between groups and within groups in the
initial and end expiratory volume. IC increased in the G1 (0.09L) and G2 (0.08L)
when compared to G3 (0.06L) and G4 (0.06L), p<0.05. There was a correlation
between the change in FEV1 and end expiratory abdominal volume (r=-0,411,
p=0.033). In conclusion, nebulization coupled to PEEP can improve the IC in
stable asthmatic patients and pulmonary function without changes the regional
chest wall volumes.

P1303
Respiratory movements, chest mobility and sensitivity to pain in patients
with sensory hyper reactivity (SHR) asthma and COPD
Ewa-Lena Johansson1, Ewa Ternesten-Hasséus2, Monika Fagevik-Olsén1,
Eva Millqvist2. 1Institute of Neuroscience and Physiology, 2Internal
Medicin/Respiratory Medicin and Allergology, University of Gothenburg
Sahlgrenska Academy, Gothenburg, Sweden

Introduction: SHR is characterized of airway symptoms induced by chemicals,
scents, cold air and exercise; it affects more than 6% of the Swedish adult popula-
tion. The symptoms including chest tightness, difficulties to breathe and cough are
suggestive for asthma but asthma-tests are negative and asthma medication has no
effect.
Aim: To study SHR patients’ respiratory movements, chest mobility, and sensitivity
to pain in comparison to patients with asthma, COPD and healthy controls.
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Methods: 37 patients with SHR, 32 with asthma, 19 with COPD and 28 controls
were included. Chest expansion was measured with a measuring tape, thoracic and
abdominal movements were measured with the respiratory movement-measuring
instrument (RMMI). Pressure pain threshold (PPT) was assessed at five bilateral
points.
Results: The Kruskal Wallis test showed that the groups differed significantly on
the subject of lung function, respiratory rate and PPT but also regarding chest
expansion and abdominal movements at quiet and deep breathing.
Analyzed with the Mann –Whitney U-test the SHR, asthma and COPD patients
had decreased PPT compared to the healthy controls. Compared to the controls
and the asthma group the SHR patients had reduced abdominal and thoracic
movements. In the COPD group, but not among the asthmatics, abdominal and
thoracic movements were reduced compared to the controls.
Conclusion: In SHR respiratory movements and chest mobility are impaired and
the patients appeared to have most similarities with the COPD group where 15 out
of 19 had severe or very severe COPD. SHR, asthma and COPD patients had all
decreased PPT.

P1304
Neurophysiological and functional assessment in patients with difficult
asthma control
Fabiana Canuto1, João Corrêa1, Luciana Sampaio1, Roberto Stirbulov2 .
1Mestrado em Ciências da Reabilitação, Universidade Nove de Julho, São Paulo,
Brazil; 2Ambulatório de Asma de Difícil Controle, Hospital da Santa Casa de
Misericórdia de São Paulo, São Paulo, Brazil

Introduction: Asthma usually responds to treatment with inhaled corticosteroids
(with or without the addition of long-acting beta agonists or other drugs) and that
means no symptoms and normal lung function or as close to normal as possible.
Now, when asthma is inadequately controlled despite a therapeutic strategy adapted
and tailored to the level of clinical severity, indicated by a specialist and at least
six months duration is regarded Difficult Asthma Control (DAC).
Objective: To evaluate the functional and neurophysiological aspects of patients
with DAC.
Method: We performed a cross-sectional study in three groups of patients: DACC
(making use of oral corticosteroids), DACO (which makes use of omalizumab)
and GC (healthy controls of similar age). The evaluation was made by testing six-
minute walk. Sit-ups test, static balance with the pressure platform, monosynaptics
reflexes (patellar and Achilles) and quadriceps strength of the dominant leg.
Results: Asthmatic patients have reduced functional capacity, seen testing the six
minute walk test and sit-ups (p <0.05), and patients who use oral corticosteroids
showed a reduction in the strength of the quadriceps compared to control (p
<0.05).

P1305
Comprehensive spa treatment in the Czech Republic
Katerina Neumannova1, Jakub Zatloukal1, Vitezslav Kolek2. 1Department of
Physiotherapy, Faculty of Physical Culture, Palacky University, Olomouc, Czech
Republic; 2Department of Pulmonary Diseases and Tuberculosis, Medical
Faculty of Palacky University and University Hospital, Olomouc, Czech Republic

Introduction: Patient with asthma (AB) can receive a comprehensive care treat-
ment in specialized centres (Spa’s) in the Czech Republic.
Aim: To evaluate an effect of the comprehensive spa treatment (CST) on ventilatory
parameters, chest mobility and posture in children with AB.
Methods: The examined group consisted of 50 medically stable children with
AB (aged 11.6±2.5 years) who underwent a 4-week treatment in the Luhacovice
Spa. The assessment was performed at baseline and after the treatment and it
included lung function tests, maximal inspiratory (MIP) and expiratory (MEP)
mouth pressure examination, chest expansion (CE) and kinesiological examination
(muscle strength and length). The CST included respiratory physiotherapy, postural
exercise and regular physical activity.
Results: Lung function tests showed normal values at the baseline and after
treatment. A significant improvement was observed in all ventilatory parameters,
respiratory muscle strength and CE at both levels. There was a lower presence of
muscle imbalances (shortened and weakened muscles) after the treatment.

Baseline (mean, SD) After 4-week (mean, SD) p value

VC (% predicted) 90.9±15.4 97.3±9.3 p<0.01
FEV1 (% predicted) 97.4±16.4 104.2±10.9 p<0.01
PEF (% predicted) 86.4±19.2 97.1±16.5 p<0.01
MEF25 (% predicted) 103.5±21.8 117.6±37 p<0.05
MEF50 (% predicted) 90.3±18.9 100.9±20.3 p<0.01
MEF75 (% predicted) 80±27.4 97.6±15.8 p<0.01
MEP (cm H2O) 63.9±27.5 73.9±28.5 p<0.01
MIP (cm H2O) 72.7±30.1 83.9±30.1 p<0.01
CE at the 4th intercostal 5.6±2.1 8±2.1 p<0.01
CE at xiphoid process 4.9±2.1 6.8±1.8 p<0.01

Conclusion: Children with AB can benefit due to the combination of physio-
therapeutic approaches and physical activity not only in ventilation and breathing
mechanism, but also in improved posture.

P1306
State of the respiratory physiotherapy in Spain: Map from online survey
results
Daniel Martí1, Ana Balañá2, Elena Gimeno3, Gerard Muñoz4, Jordi Vilaró1,5.
1Pneumology Department, Clininc Institute of Thorax, Hospital Clinic-IDIBAPS,
Barcelona, Spain; 2Pneumology Department, Hospital del Mar, Parc de Salut
Mar-IMIM-CIBERESP, Barcelona, Spain; 3CREAL-CIBERESP, Centre de
Reserca de l’Hospital del Mar-IMIM, Barcelona, Spain; 4Pneumology
Department, Hospital Dr. Josep Trueta, Girona, Spain; 5GReF, EUFIN
Blanquerna Universitat Ramon Llull, Barcelona, Spain

Objective: To define the map of respiratory physiotherapy (RP) in Spain.
Design: Online questionnaire.
Setting: A 39 items online survey was allocated in a survey web during 4 months.
Direct contacts, professional colleges, physiotherapy services, universities and pro-
fessional associations were invited to answer once every professional. The survey
was about clinical, teaching and research profile questions and even it was posted
on a web-side respiratory national society during the same period.
PARTICIPANTS: graduated physiotherapists living and working in Spain.
Results: 818 questionnaires were answered. The answers obtained had a het-
erogeneous territorial distribution; Galicia, Catalunya and Castilla- la Mancha
were the most responder areas. 560 physiotherapists (69%) performed regular RP
treatments, 123 (15%) were involved in respiratory research and 137 (17%) in
RP teaching at the university or in post-graduate courses. However, RP was not
homogeneously established over the country and only 21.5% of the physiothera-
pists were fully involved in RP. Physiotherapists involved in RP worked in private
centres (25.2%) and at public hospitals (20.5%). Only 309 of the total (38%)
obtained a RP post-graduate specialisation in respiratory physiotherapy.
Conclusions: The response rate allows to define the professional situation of RP
across Spain. Our specialisation is not well established and its distribution is not
homogeneous over the country. There is a need to increase the number of RP
post-graduate trained professionals and researchers in order to improve the quality
of Respiratory Physiotherapy over Spain.

P1307
OSCE as an evaluation method for graduate students in respiratory therapy
Cibele C.B. Marques da Silva, Adriana C. Lunardi, Felipe A.R. Mendes,
Flavia Ferreira, Celso R.F. Carvalho. Physical Therapy, School of Medicine of
University of Sao Paulo, Sao Paulo, Brazil

Objective: The aims of this study were to assess the use of OSCE (objective
structured clinical evaluation) as a tool to evaluate the abilities of graduate students
in respiratory therapy and to verify the internal consistency of this exam.
Methods: Forty seven students were evaluated by two exams: traditional and
OSCE. Each question (traditional) or station (OSCE) ranged from 0.0 to 2.0 and
the total score of both exams was 10.0. The exams were prepared by independent
educators that were blinded to the final grades. Internal consistency of OSCE
stations was assessed by four experienced Respiratory Therapists.
Analysis: Internal consistency was tested by Cronbach’s Alpha. The relation be-
tween scores obtained in both exams was analyzed by Bland Altman and Pearson’s
test.
Results: The average score of the students’ grades ranged from 4.5 to 9.1. The
internal consistency of OSCE stations was considered good (0.7). The agreement
between exams was estimated and it was observed that they are not comparable. It
was also observed a low agreement between both exams (r=-0.1; p=0.9; Pearson
linear correlation).
Conclusions: Our results showed that OSCE and traditional exams are not related.
The OSCE exam had good internal consistency and assessed distincts aspects of
traditional exam.

P1308
Management of dysfunctional breathlessness (DYB) – A retrospective service
evaluation
Akshay Dwarakanath, Vera Davidson, Claire Taylor, Anthony Fennerty.
Respiratory Medicine, Harrogate and District NHS Foundation Trust, Harrogate,
Yorkshire, United Kingdom

Introduction: DYB has an incidence of about 10% and may pose a diagnostic and
therapeutic challenge.We have established a physiotherapist run clinic to mange
this condition.
Aim: To evaluate the outcome of a physiotherapist run DYB clinic.
Method: The diagnosis of DYB was made on the basis of exclusion with a
normal clinical examination,lung function and echocardiogram,or with symptoms
disproportionate to measurements of severity of their respiratory illness.Patients
were assessed by the physiotherapist with regard to their breathing pattern and
the Nijmegen (Ni) score,with a score over 23 being regarded as diagnostic of
DYB.Consecutive patients referred to the clinic over 24 months were reviewed.The
following parameters were analysed-underlying respiratory illness,breathing pat-
tern,Ni score (Pre and Post Intervention),HAD scores and the interventional
modalities.
Results: 51 patients (males-20) were referred to the clinic in 24 months.The
mean age was 60.2 (range, 20-84).26/51 patients had chronic cardio respiratory
illness.28/51 patients had an abnormal breathing pattern.
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37 patients had a pre intervention Ni score over 23 (mean-29, range, 23-42).
Interventions included patient education, cognitive behaviour therapy, breathing
exercises and training. Post intervention the Ni score fell below the diagnostic
threshold in 29/37 patients (mean reduction-14, range, 3-22). HAD scores was
used to assess the degree of mood impairment and there was no linear correlation
with the pre intervention Ni score.
Conclusion: A clinically significant improvement in symptoms as measured by
the Ni score was achieved in 78% of the patients referred to our DYB clinic. There
was poor correlation between HAD score and the Ni score.

P1309
Clinical outcomes of spinal cord stimulation (SCS) to restore cough
Anthony DiMarco1, Krzysztof Kowalski2, Robert Geertman3, Dana Hromyak4,
Frederick Frost1, Gregory Nemunaitis1. 1Department of Physical Medicine and
Rehabilitation, Case Western Reserve University and MetroHealth Medical
Center, Cleveland, OH, United States; 2Department of Medicine, Case Western
Reserve University and MetroHealth Medical Center, Cleveland, OH, United
States; 3Department of Neurosurgery, Case Western Reserve University and
MetroHealth Medical Center, Cleveland, OH, United States; 4Department of
Research, Case Western Reserve University, Cleveland, OH, United States

Background: In spinal cord injury (SCI), paralysis of the expiratory muscles often
results in an ineffective cough and consequent inability to effectively clear airway
secretions. SCS is an effective method of expiratory muscle activation.
Design: Clinical trial assessing the clinical outcomes and side effects of SCS to
restore an effective cough in 12 SCI subjects.
Main outcome measure(s): Ease in raising secretions, requirement for trained
caregiver support for secretion management and incidence of acute respiratory
tract infections.
Results: Based upon questionnaire responses, the degree of difficulty in raising
secretions improved markedly, and the need for alternative methods of secretion
removal was virtually eliminated in each subject. Requirement of trained caregiver
support over a 2 week period decreased from 18.0±6.8 (baseline) to 3.4±2.0 and
2.6±2.3 and 2.8±2.5 times/week (p<0.05)at 28, 40 and 52 weeks following device
implantation, respectively. The incidence of respiratory tract infections fell from
1.6±0.4 to 0.6±0.2 events/subject year (p<0.05). Some subjects experienced mild
leg jerks during SCS. There were no instances of bowel or bladder leakage.
Conclusion(s): Restoration of cough via SCS significantly reduces the difficulty
in raising secretions, need for caregiver support and incidence of respiratory tract
infection. Moreover, this method improves life quality and has the potential to
reduce the morbidity and mortality associated with respiratory tract infections in
SCI.
Support: NIH: R01NS049516, RC1NS068576, M01RR0080 & UL1RR024989.
Disclosure: Dr. DiMarco is a Founder of and has a significant financial interest in
Synapse BioMedical, Inc, a manufacturer of diaphragm pacing systems.

P1310

P1311
Influence of the loss of weight after bariatric surgery in the respiratory
muscle endurance
Cledna Barreto, Vanessa Resqueti, Valeska Fernandes de Souza, Guilherme
Augusto de Freitas Fregonezi, Selma Sousa Bruno. Physiotherapy, Federal
University of Rio Grande do Norte, Natal, Rio Grande do Norte, Brazil

Background: Weight loss induced by bariatric surgery (BS) in morbidity obese
has effects on respiratory function, however the relationship between weight loss
and respiratory muscle endurance is unknown.
Objective: To study relationship between weight loss and respiratory muscle
endurance induced by BS.
Methods: We evaluated anthropometric parameters (waist circumference (WC),
hip circumference (HC), waist-hip ration (WHR), neck circumference (NC)) and
lung function tests (spirometry and respiratory muscle strength and maximal vol-
untary ventilation) in 39 patients (29 F), mean age 35.9±10.9 years, without
respiratory or heart diseases, before and after gastric bypass, Roux en-Y surgery.
Results: After 10.8±7.7 months of BS we observed a decreasing in the anthropo-
metrics values (p<0.05) of weight:124.8±17.5 to 88.8±14.28 kg, BMI: 47.9±5.6
to 34.3±4.75 kg/m2 and NC:43.5±3.9 to 37.2±2.7 cm. Significantly improve-
ment lung function was observed in FVC: 3.6±0.9 vs 4.0±1.0 l, FEV1:3±0.7 vs
3.4±0.8 l, FEF25-75%:3.4±0.8 vs 3.8±0.9 l/s, ERV: 0.35±0.4 to 0.66±0.4 l and
MVV:103.4±22 vs 137.3±29 l/min, all to p<0.001 compared to pre-operative
phase. We found an increase of 0.06 l in the FVC and 5.9 l/min in the MVV after
BS for each 1 cm of neck circumference decrease. For each 1kg/m2 lost after the
BS FVC increase 0.03 l and MVV 2.74 l/min.
Conclusion: The loss of weight induced by BS provides an increase in the lung
function and the reduction of fat around the neck appear to be more important to
increase lung function than BMI.
Financial support: CNPq-Brazil.

P1312
Airway clearance techniques (ACT): A retrospective study in 188 patients, 96
of which with respiratory failure (RF)
Francesco D’Abrosca1, Barbara Garabelli1, Lorenzo Appendini1, Gloria Savio1,
Agnese Barison1, Nadia Buschini1, Paola Baiardi2, Bruno Balbi1. 1Divisione di
Pneumologia Riabilitativa, IRCCS Fondazione Salvatore Maugeri, Veruno,
Novara, Italy; 2Department of Statistics, Consorzio Valutazioni Biologiche
Farmacologiche, Pavia, Italy

ACT comprise PEP-Mask and ELTGOL (PE) commonly used in our clinical
practice and a recently introduced device, Temporary PEP (T-PEP®, UNIKO®).
The aim of this observational retrospective 4 yrs study is to give a first overview
on possible effects and specific indications of T-PEP compared with PE. We
re-evaluated data from 188 patients (113 males, mean 70±10 yrs) including 96
patients with RF (i.e. in LTOT and/or mechanical ventilation, MV), 97 COPD
and 75 COPD and/or bronchiectasis patients, with or without exacerbation con-
secutively treated with ACT. 55 subjects were treated with T-PEP, 133 with PE.
Demographic, clinical and physiological characteristics between ACT groups were
similar. Repeated measures analysis of variance were used. After ACT, significant
improvements in all physiological measures were found with no difference be-
tween groups: p<0,001 for FVC, FEV1, PEF, SaO2, paO2, PaO2/FiO2. Patients
on LTOT showed that the need for O2 therapy decreased after ACT in T-PEP group
(1.56±1.301 to 1.46±1.101 l/min – FiO2 0.265±0.048 to 0.260±0.041%) whereas
increased in PE group (0.99±0.809 to 1.49±1.160 l/min – FiO2 0.242±0.028 to
0.273±0.088% p<0.029). Among patients not on MV, T-PEP-group showed a
trend to an increase of PaO2/FiO2 (p=0.078). ACT can improve physiological
parameters with no difference between T-PEP and PE. In the T-PEP group, the
reduction on needs of O2 therapy in LTOT patients and the trend of an increase of
PaO2/FiO2 in patients not in MV seem to indicate that further studies are needed
to target differently ACT in patients with RF. Supported in part by MPR, Italy.

P1313
Change in erythrocyte aggregation during phototherapy in patients with
COPD
Yulduzkhon Kayumova, Nigora Mukhiddinova. Ministry of Health of the
Republic of Uzbekistan, Republican Specialized Scientific-Practical Medical
Center of Therapy and Medical Rehabilitation, Tashkent, Uzbekistan

Introduction: Aggregation of red blood cells affects the efficiency of blood flow
and oxygen delivery to tissues. This determines the importance of studying this
parameter in patients with COPD and to seek correction in case of violations.
Aim: To study erythrocyte aggregation in patients with COPD during phototherapy
with lamps with ceramic coating.
Methods: We studied 30 patients in stable phase of COPD (22 men and 8 women)
aged 39-64 years, divided into 2 equal groups: 1st - after phototherapy for 10 days,
2nd - without phototherapy. Control group - 10 healthy men aged 40-58 years.
Phototherapy was held with infrared light from ceramic-coated lamps of series
KL, ZB and GI with wavelengths of 2-40 microns. Spontaneous aggregation of
erythrocytes of venous blood was quantitatively evaluated by a special system of
criteria for microphotographs of aggregates: the 1st group - before and after 10
days of phototherapy, while the 2nd and control groups - once.
Results: In the 1st group before the start of phototherapy erythrocyte aggregation
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was 8,4±1,99. After course of phototherapy it declined by 15,1% and amounted
to 7,13±1,19 (p <0,05). It is by 16,4% less than in the 2nd group, where the
index was 8,53±1,88. In both groups of COPD (after and without phototherapy),
erythrocyte aggregation was higher than in healthy men (6,5±1,35). But after
testing the differences between all 3 groups, a statistically significant difference (p
<0,05) was detected only between the 2nd and control groups.
Conclusion: Erythrocyte aggregation increases in patients with COPD. During the
10-day course of treatment with infrared light from lamps with ceramic coating
this indicator tended to normalize.

120. The eclectic world of respiratory nursing

P1314
Can education and electronic prescription improve the use oxygen in acute
clinical settings?
Gareth Ebbon, Ajit Thomas, Shiva Bikmalla, Asad Ali, Vikas Punamiya,
Ben Beauchamp, Rahul Mukherjee. Department of Respiratory Medicine &
Physiology, Heart of England NHS Foundation Trust, Birmingham, United
Kingdom

Introduction: Recent data on effects of hyperoxia in patients with coronary artery
disease, brain injury [1] and post resuscitation patients [2] have shown increased
mortality and morbidity. This calls for efforts to reduce unnecessary oxygen use
in hospitals, which we instituted via targeted multidisciplinary education and
widening the use of electronic prescription of oxygen between 2008 and 2010.
Method: Cross-sectional point prevalence of oxygen prescribing practice was
audited at our teaching hospital in November 2008 and November 2010 excluding
Intensive care, paediatric and maternity wards. Between the 2 oxygen audits, we
widened and improved electronic prescribing with a multidisciplinary training
program on oxygen use for all caregivers.
Results: At the Nov 2010 point of data collection, 185/1267 (15%) patients were
on oxygen. Of these a clear valid oxygen prescription was noted in 149 (81%); 46%
of saturations documented were within target range. The proportion of patients
in hospital receiving oxygen had reduced from 28% (191/666) since 2008; the
presciption rate improved from 57% to 81%.
Conclusion: With the focus on education, increased awareness through local
and national alerts and electronic prescriptions of oxygen, we have noted almost
halving of in-hospital oxygen use and higher rates of oxygen prescription. There
is however room for improvement in adherence to target oxygen saturation.
References:
[1] Jancin B. Hyperoxia may be harmful in traumatic brain injury. Elsevier Global

Medical News (19th December 2006).
[2] Kilgannon et al. Association between Arterial Hyperoxia Following Resuscita-

tion from Cardiac Arrest and In-Hospital Mortality. JAMA 2010; 303(21):2165-
2171.

P1315
Manage growing demand: Respiratory nurse clinic keeps people with COPD
healthy
Shu Wah Steve Ng, Wai Yee Tsang, Chung Leung Henry Poon, Lee
Veronica Chan, Chung Ming Chu. Medicine & Geriatrics, United Christian
Hosptial, Hong Kong, China

Introduction: Chronic Obstructive Pulmonary Disease (COPD) was ranked second
as a respiratory cause of hospitalization (14.6%) and inpatient bed-days (20.5%)
among common respiratory diseases in Hong Kong. A pilot of Respiratory Nurse
Clinic for COPD has been implemented since December 2009 in United Christian
Hospital in Hong Kong. It focused on reducing the need for intensive medical care
for COPD patients. This preliminary review aims to evaluate the effectiveness of
the clinic.
Methodology: The Respiratory Nurse Clinic for COPD was run by qualified
Respiratory Nurses and accredited locally since December 2009. Confirmed
COPD patients who were high risk of hospitalization could be recruited. The
key components of the program included patient registry, risk stratification, dif-
ferent models/levels of care with holistic approach, home non-invasive ventilator
program, patient empowerment program and 24-hours hotline service.
Results: The first 100 COPD patients were analyzed for their healthcare utilization
for three months before and after joining the clinic. Their mean age was 74.6±7.26.
More than 90% of them were severe or very severe COPD. It was statistically
significant showing that the number of emergency department attendance was
reduced by 40.07% from 5.39 to 3.23 times (p<0.001). Also, the total numbers of
unplanned admission and the length of stay were reduced by 44.5% from 1.91 to
1.06 (p<0.001) times and 49.5% from 5.81 to 3.05 days (p<0.001) respectively.
The mean Modified Borg Scale was reduced from 2.88 to 2.02 (p<0.001).
Conclusions: The Respiratory Nurse Clinic could significantly reduce the health-
care utilization of the COPD patients and control their symptom.

P1316
Practical nursing strategies in the management of pneumostoma patients
Lynda Holsworth1, Trudi Miller1, Bronwyn Levvey1, Julian Gooi2,
Silvana Marasco2, Dominic Keating1, Trevor Williams1, Glen Westall1,
Gregory Snell1 . 1Allergy, Immunology & Respiratory Medicine, The Alfred
Hospital, Melbourne, Victoria, Australia; 2Cardiothoracic Surgery, The Alfred
Hospital, Melbourne, Victoria, Australia

Background: In severe emphysema hyperinflation results in reduced quality of life
and reduced exercise capacity. Portaero Inc. has developed a technique to create a
permanent 1cm passage from the parenchyma of the lung through the chest wall
(pneumostoma) to enable trapped air to vent. A pilot study demonstrated that the
creation of a pneumostoma was feasible, safe and potentially beneficial to patients
with severe emphysema.
Objectives: This report describes the nursing strategies developed in association
with this novel device.
Methods: Pneumostomas were created in a series of 8 patients. Tracts were created
via a percutaneous incision and placement of an access tube which remained in
place for 3-4 weeks. The pneumostomas were maintained by a disposable tube
changed daily by the patient.
Results: Early post operative complications included subcutaneous emphysema
(8) and wound infection (1). Identified long term issues were problems with skin
integrity (4), superficial granulation tissue (3), recurrent localised infection (2),
bleeding and pain within the tract following activity (2). Inserting the daily tube
was complicated by angulation and collapsability of the tract, resistance entering
between the ribs and anxiety. These problems were addressed with careful attention
to skin integrity, treatment of granulation tissue with topical steroids and medical
management of pain and infection. A bronchoscope was used to visualise the
tracts, assess patency and identify tract direction or narrowing.
Conclusion: Continuous education and close support from nursing staff while the
patients learned to deal with these issues enabled 6 of the patients to maintain a
pneumostoma long term (between 6 and 18 months).

P1317
Daily weanscreen in mechanically ventilated patients; effects on sedation,
analgesics and duration
J. van Rosmalen, F. van Beers, A. van Hees, P. Vos, P. van Berkom, J.A.H. van
Oers. ICU, St Elisabeth Hospital, Tilburg, Netherlands

Introduction: The duration of mechanical ventilation (MV-duration) should be
limited as much as possible to avoid complications.
Objective: The aim of the study was to find out the impact of a daily weanscreen
on MV-duration.
Setting: A 20-bed mixed medical-(neuro-)surgical Intensive Care Unit.
Methods: In 2009 the sedationgoal was prescribed each day by the intensivist.
In 2010 we introduced a 4 interventions weanscreenprotocol, including: Daily
Spontaneous Awakening Trial (SAT), Rapid Shallow Breathing Index (RSBI),
Spontaneous Breathing Trial (SBT) and MD enumerates reason to continue. From
Januari to December 2010 we assessed all ventilated patients every day from
Monday to Friday. The subsequent 4 steps of the weanscreenprotocol were carried
out by a ventilation practitioner (R.N.) to promote extubation. The amount of
sedatives per year was divided by the number of ventilated patients, resulting in
an average dose midazolam/propofol/morphine per patient. The MV-duration was
evaluated and compared with 2009.
Results: The 672 patients in 2010 were compared to 594 patients in 2009. SAPSII
was the same in both cohorts, Median MV-duration decreased from 42 to 38 hours
(n.s. Mann-Witney U test). Together with a small increase in the use of propofol
we observed a substantial reduction in the use of midazolam and morphine.

2009 2010

Patients 594 672
SAPSII (mean) 50 50
MV-duration (hours) (median+IQR) 42 (13–133) 38 (13–135) n.s.
Midazolam (mg/patient) 517 393 –24%
Propofol (mg/patient) 2626 2795 +6%
Morphine (mg/patient) 251 200 –20%

Conclusions: In our population we succeeded in reducing the use of midazo-
lam and morphine by a daily 4 component-weanscreen, and a 10% decrease in
MV-duration (statistically n.s.).

P1318
Home non-invasive ventilation service for patients with chronic respiratory
failure
Shu Wah Steve Ng, Wai Yee Tsang, Yuen Yee Anna Chan, Lee Veronica Chan,
Chung Ming Chu. Medicine & Geriatrics, United Christian Hospital, Authority
Hospital of Hong Kong, Hong Kong, China

Introduction: There is increasing use of Non-Invasive Ventilation (NIV) in the
management of patients with chronic respiratory failure such as Chronic Obstruc-
tive Pulmonary Disease (COPD). It was estimated that patients requiring home
mechanical ventilation was 2.9 per 100,000 populations in 2004 in Hong Kong.
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Most of them (94.8%) were treated by NIV. The domiciliary NIV program has
been established in a local acute hospital to provide optimal and comprehensive
care for these patients since 2004.
Methodology: The service was run by qualified Respiratory Nurses. The enhance-
ment program has provided more structured, proactive and specialized NIV service.
The key components of the service include patient registry, primary nurse model,
clinical pathway, patient and carer empowerment, nurse clinic, quality assurance
and 24-hours hotline.
Results: There were 145 patients recruited since 2005. The gender ratio was about
4 to 1 (117, 80.5% of male and 28, 19.3% of female) with mean age of 71.98±8.91.
After receiving domiciliary NIV service, their attendance numbers in emergency
department, unplanned admission and length of stay were significantly reduced.
Conclusions: The Domiciliary NIV service could provide holistic, continuous and
cost-effective care for these high-risk patients with complex needs. It could reduce
avoidable healthcare utilization of these patients.

P1319
Concept of caring – Family caregiver’s perspective on end-of-life care in
advanced COPD
Bettina Korn. Department of Respiratory Medicine, St. James’s Hospital, Dublin,
Ireland

Background: Informal family caregivers provide the majority of care to patients
with advanced COPD wishing to be cared for and die at home. Little is known
about family caregiver’s perspective on end-of-life care.
Aims: This study aimed to conceptualise caregiver’s insight into caring for their
family member with advanced COPD.
Methods: This sub analysis of data was part of a larger study and utilised an
explorative descriptive qualitative design. Eight family caregivers that had cared for
a loved one dying at home from COPD committed to semi-structured interviews
about their experience. Transcripts of the interviews, field notes and reflective
journal entries underwent a qualitative template analysis.
Results: The “concept of caring” was one of five themes identified. Seven sub-
themes within this theme describe the level of involvement caregivers had in the
care of their family member. Carers understand complex care issues, describe the
effect caring has on their own life and demonstrate organisational skills. They
describe how family and kinship enables them to care and how they witness,
recognise and respond to physical decline and suffering of their dying family
member. Caring for their loved one was an all-encompassing, all-consuming affair
and left them exhausted but gratified. A novel finding was the caregiver’s detailed
experiential knowledge of end-of-life care.
Conclusions: The key finding was family caregiver’s experiential knowledge. This
knowledge is largely unrecognised by health care professionals. It remains a chal-
lenge to health care professionals to tap into this wealth of caregiver’s experiential
knowledge in order to provide better end-of-life care in advanced COPD.

P1320
Clinical effectiveness of manual hyperinflation on atelectasis in patients with
acute respiratory failure
Li Hsiang Yang1, Suh-Hwa Maa2. 1Department of Nursing, Chang Gung
Memorial Hospital, Taoyuan, Taiwan; 2Department of Somatics and Sports
Leisure Industry, National Taitung University, Taitung, Taiwan

The literature and the clinical experience all demonstrate that manual hyperinflation
(MH) in patients receiving mechanical ventilation may improve sputum clearance
and ventilation. The purpose of this study was to examine the effectiveness of MH
in patients with lung atelectasis associated with ventilation support. Twenty-eight
patients with lung atelectasis associated with ventilation support, and stable vital
signs were randomized into either an experimental group (n=14), or a control
group (n=14) in the pulmonary intensive care unit of a Medical Center in northern
Taiwan. The MH technique was carried out at a rate of 8∼13 breaths per minute
for a period of 20 minutes each session, 3 times per day until weaned from the
ventilator. The control group received standard prescribed mechanical ventilation
without supplemental MH. Sputum contents (wet/dry weight ratio, viscosity),
respiratory system capacity (spontaneous tidal volume (VT), maximal (PI-max),
index of rapid shallow breathing (f/VT), dynamic lung compliance, chest x-ray
signs and oxygenation ratio (PaO2/FiO2) were all measured just prior to the MH
on Day 0 as baseline, and then each day for the next three days. The results showed
significant improvements in the scores of the experimental group compared to
those of the control group for sputum viscosity (p=0.011) and the index of rapid
shallow breathing (p=0.006) after adjusting for covariates. Other outcome variables
did not differ significantly between the experimental group and the control group.

Abstract P1322 – Table 1. Summary of findings

All Respiratory Oncology/Haematology

Comfort (scale of 1–10, 1 = uncomfortable, 10=comfortable) Mean 5, Mode 5, Median 5 Mean 7, Mode 7, Median 8 Mean 7, Mode 3, Median 4
Nurses with post registration training in ICD management 18% 43% 12%
Nursing staff who feel they have adequate training (pre &/or post registration) 17% 29% 6%
Use dedicated chest drain observation chart on ward 24% 100% 0%
Aware of observations to be recorded for ICD’s (volume, swinging, bubbling – if applicable) 69% 100% 53%
Aware of recommended volume of drainage in 1st hour (1–1.5 litres) 39% 57% 35%

MH performed in patients with atelectasis associated with ventilation support
significantly improved alveolar recruitment.

P1321
Persistent symptoms of hospitalized COPD patients in the palliative phase
C.M. van Ommeren, W.J.C. van Beurden. Pulmonary Department, Medisch
Spectrum Twente, Enschede, Netherlands

Introduction: Literature shows that COPD will be the third cause of death
worldwide and will lead to increasing health costs. Over time a great amount
of severe COPD patients will demand different treatment and counseling with
special attention for palliative care. Recently a new guideline has been developed
in the Netherlands describing the palliative care for COPD patients. This guideline
promotes more attention for quality of life, symptom control and psychosocial
support. The first step in improving palliative care is measuring patient’s symptoms
and impairments.
Aim: The aim of this study was to measure the incidence of persistent symptoms,
fear and depression in admitted COPD patients in the palliative phase.
Methods: 20 COPD patients in the palliative phase admitted to hospital with a
COPD exacerbation were included. On day three the CCQ and HADS question-
naire were recorded. The rate of dyspnea, fatigue, fear and depression were scored
on day 1 and 7 by means of VAS score (0-10).
Results: The median HADS score fear was 9,5 (1-19), depression was 7 (4-15).
The median CCQ score was 3,5 (2,5-4,7).The median VAS score dyspnea day 1
was 5 (3-10), day 7 was 5 (1-9). The median VAS score fatigue day 1 was 7 (3-9),
day 7 was 4,5 (1-10). The median VAS score fear day 1 was 3,5 (0-10), day 7 was 2
(0-10). The median VAS score depression day 1 was 5 (0-10), day 7 was 3 (0-10).
Conclusion: Fear and depression scores are high among patients with COPD in the
palliative phase at admission in hospital and improve only partly during treatment
of the exacerbation. There is no improvement in dyspnea score during admission.

P1322
A survey of nursing staff on intercostal drain (ICD) care in a tertiary centre
R. Naseer, R. Ahmed, A. Scott, M.E.J. Callister. Respiratory Medicine, St. James
University Hospital, Leeds, West Yorkshire, United Kingdom

Introduction: A recent audit of ICD’s for pleural effusions in our 800 bedded
tertiary centre revealed that in a 2 month period a significant proportion of drains
were being managed on non respiratory wards (44% oncology & 16% other
medical wards). Guidelines recommend that ICD’s are nursed on wards familiar
with drains and their management.
Method: We carried out an anonymised survey of nursing staff to enquire about
training,knowledge & comfort in managing ICD’s. The completed survey ques-
tionnaires were returned via internal mail.
Results: 110 questionnaires were distributed & 71 were returned (65%). 76%
were Staff nurses, 22.5% Sisters & 1.5% were matrons. 77% had been qualified
more than 3 years. 38% worked in general medicine, 20% in respiratory, 24% in
Oncology & 18% in other specialities. A majority of the nurses felt they did not
have adequate training, very few of them had any post registration training.
Conclusion: There is a clear need need for education and training for nursing staff
who are expected to look after patients with ICD’S. There is also a need for a trust
wide chest drain observation chart.

P1324
Evaluation of health quality of patients with asthma and chronic obstructive
pulmonary disease
Katarzyna Kieczka, Anna Doboszynska. Clinical Nursing Department, Medical
University of Warsaw, Warsaw, Poland

Background: Bronchial asthma and chronic obstructive pulmonary disease
(COPD) are characterized by inflammatory process in the airways, leading ul-
timately to their obturation. Complex view on these diseases is associated with
patients’ quality of life. Therefore, evaluation of the quality of life is of utmost
importance, especially in the complex assessment of therapeutical process.
Objectives: This study aimed at evaluating and comparing life quality in two
groups of patients, degree of dyspnea, and level of illness acceptance.
Material and methods: The study involved 100 patients with diagnosed bronchial
asthma or COPD. Mean age of patients was 63 years. Investigative material
was obtained with diagnostic poll with the aid of questionnaires based on: Saint
George’s Respiratory Questionnaire, Medical Research Council dyspnea scale and
Acceptance of Illness Scale. Collected data were analyzed statistically.
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Results: In the group of asthmatic patients, total score of SGRQ was 54.9 and was
significantly lower than that in the group of patients with COPD – 67.9; p=0.0001.
Strong negative correlation of life quality with illness acceptance was shown in
both asthmatic and patients with COPD (R=-0.96, R=-0.98; p=0.001). Statistically
significant relationship between respondents’ life quality and severity of dyspnea
(F=117.31; t=10.83; p<0.0000001).
Conclusions: 1. Statistically significantly lower quality of life is seen in patients
with COPD in comparison with asthmatic patients. 2. Quality of life is worsening
with more severe or uncontrolled disease. 3. Quality of life of examined patients
is closely correlated with level of illness acceptance.

P1325
Nurse care for patients with chest drainage and creation of local procedural
standards
Renata Sabova, Zuzana Taligova, Jan Plutinsky, Daniel Magula, Dalibor Petras.
2nd Pneumology, Specialized Hospital of St. Zoerardus, Nitra, Slovakia (Slovak
Republic)

Introduction: Drain is simple or complicated device or entire system, which
serves to evacuate unwanted secretions or air from the pleural space. Today, the
chest drainage (CD) is frequently used in pneumology. Its application is patho-
physiologically favourable, because the accumulation of fluid/air in body cavities
prevents oxygenation of the cells, slows down mobilisation of collagen, prevents
lymphatic drainage and creates a bounded space, resulting to delay the healing
process.
Aims: Upon nurse assistance during CD to share own experience with formation
the local procedural standards.
Methods: From 2007 to 2009 CD was performed on 159 patients (pts). Empyema
had 88 pts, malignant pleural effusion 58 pts and pneumothorax 13 pts.
Results: CD was without complications in 134 pts (84.3%). The complications
occurred in 31 pts (19.5%). In 7 pts (4.4%) occurred trapped lungs; pain occurred
in 6 pts (3.8%); the CD had to be repeated in 6 pts (3.8%), in 4 pts (2.5%) occurred
clogging of the drain by fibrin clot. Leakage pleural effusion/empyema into skin
was in 3 pts (1.9%), in one patient (0.6%) it was necessary to change the place of
the drain. Collapse during CD had 7 pts (4.4%).
Conclusions: Our experiences from nursing assistance in CD helped us to create
the local procedural standards. For successful CD is necessary to meet several
conditions. Maintain clear and airtight connection between chest cavity drainage
and collection device, reduce inequalities between chest cavity volume and lung
tissue and eliminated unwanted the aerodynamic situation.

P1326
Obesity hypoventilation syndrome in the health area of the public company
hospital Costa del Sol: Why do women have a higher prevalence?
Juan Antonio Piña Fernández1, Ana Mochón Doña1, Juan Jose
Santos Gonzalez2, Mar Sánchez Jimenez2, Pilar Fuentes Gala2, José Joaquin
Cebrián Gallardo2, Luis Fernández de Rota2, Francisco Linde de Luna2,
Alicia Padilla Galo2, Ana Escribano Dueñas2, Pilar Cuellar2. 1VitalAire
Neumology, Empresa Pública Hospital Costa del Sol, Marbella, Málaga, Spain;
2Neumology, Empresa Pública Hospital Costa del Sol, Marbella, Málaga, Spain

Introduction: After detecting in a previous study on the prevalence of obesity
hypoventilation syndrome (OHS) in the health area of the public company Hospital
costa del sol that the prevalence of OHS in women was almost twice the rate of
OHS in men (men 22.2%, women 56.81%), we try to find out what could be the
factor o factors that determine these results.
Material and methods: Design: cross sectional. Subjects: patients treated with
BiPAP Homecare. Scope: 2 nd Level Hospital (reference population 340,458 inhab-
itants). Sample: Patients in active treatment with non invasive ventilation (BiPAP)
in November 2010. Variables: Sex, age, BMI, pathology, blood gas values.
Results: We analyzed 51 patients. Sex: Male (15), Women (36). Mean age
68.70±34, Women 74±22 (OHS 72±19, OHS+ OSA 76±15), Men 55±13 (OHS
49±18, OHS + OSA 61±21); type VNI: Bipap (100%). pressure: inspiratory
13.5±2, expiratory 5±1.Gasometria: Ph: 7.38±0.10. PCO2: 50.48±10. PO2:
65.48±10. pathology: OHS 28 (54.90%) Women 75% - Men 25%; OHS + OSA
23 (45.09%) Women 65% - Men 35%. Middle BMI 37±12, Women 35±12 - Men
39±10
Conclusions: Age is the factor that determines the high prevalence of OHS in
women relative to men in our catchment area possibly due to menopause (99% of
women> 49 years)
The average BMI is higher in male patients studied
Specific nursing consultation is required for adaptation and management of the
patients with OHS in which the eating habits play a role in order to achieve weight
control, which would benefit the prognosis of the disease.

P1327
Comparison of assessment methods with chest X-ray for postthoracotomy
atelectasis
Parastou Kordestani Moghadam, Fatemeh Mohammadipoor. Nursing, Lorestan
University of Medical Sciences, Khorramabad, Lorestan, Islamic Republic of Iran

Introduction: The most common and major pulmonary complications after tho-

racic surgery is atelectasis. Chest radiography is the gold standard for diagnosis of
postoperative atelectasis that we are faced with restrictions (e.g. pain due position-
ing, high levels of radiation exposure, ...). Thus, this study was aimed to compare
chest radiography (as gold standard) and predictor variables such as temperature,
O2 saturation, pulse rate, lung sounds, respiratory rate, respiratory rhythm, in as-
sessing postoperative atelectasis in patients undergoing thoracic surgery, admited
in selected hospital in Khoramabad Iran.
Methods: In this descriptive-analytical study 40 patients were selected with pur-
poseful sampling. Chest X-ray was performed before and 48 hours after (Portable)
surgery and the predictor variables were assessed too. Contingency coefficient test
was used to investigate the relationship between predictor variables and results of
chest radiography.
Result: Based on chest X-ray results, 47.5 percent of patients were developed
atelectasis. Of all predictor factors only lung sounds had the significant association
with occurrence of postoperative atelectasis (value 0.652, p<0.001).
Conclusion: According to the easy and safe use of lung sounds auscultation, it is
recommended that nurses and doctors can evaluate patients at risk of postoperative
atelectasis with this technique and don’t waiting for result of chest radiography.

P1328
From theory to complex intervention. High fidelity simulation to advance
nurses’ experience with non-invasive ventilation
Dorthe Soerensen1, Kirsten Frederiksen1, Groefte Thorbjoern2,
Kirsten Lomborg1. 1Department of Nursing Science, School of Public Health,
Aarhus University, Aarhus, Denmark; 2Anaesthetic Ward, Randers Regional
Hospital, Randers, Denmark

Introduction: Taking care of COPD patients in non-invasive ventilation (NIV)
requires Complex Adaptive Responsiveness (CARe) from the involved nurses.
Nurses are struggling to manage NIV and providing high quality nursing care for
these patients requires plenty of practice.
Aim: To develop an intervention through high-fidelity simulation as a tool for less
experienced nurses to advance their skills in providing NIV nursing care.
Method: We used the first two phases of the Medical Research Council frame-
work. Firstly, in the preclinical phase we evolved the underpinning theories of the
intervention. Secondly, in the modelling phase we identified the components of
the intervention.
Results: Phase 1: Underpinning theories.
1) The newly developed theory of CARe emphasizes the need for solution-focused
nursing integrating a double goal: patient wellbeing and treatment efficacy. Ac-
cording to CARe, patients expect to be actively involved in the ongoing adjustment
of the NIV treatment integrating their personal habits, preferences and expecta-
tions aiming at maximizing their overall wellbeing. 2) Experimental learning is
learner-centred focusing on practical experience and learning by doing.
Phase 2: Modelling the intervention.
Skills of involvement, emotional attunement and monitoring NIV are central com-
ponents of the intervention model. The teaching method is high-fidelity simulation.
To evaluate learning outcome within the tree component areas we will use the
Model of Practical Skill Performance.
Conclusion: We expect the learning outcome will be beneficial to both patients
and nurses. The educational intervention is ready to test for feasibility.

P1329
A phenomenological study of pain in patients suffering from COPD
Magne Hustavenes1, Elise Austegaard1, Dagfinn Nåden2, Randi Andenæs2.
1Department of Medicine, Lovisenberg Diakonale Hospital, Oslo, Norway;
2Department of Nursing Science, Oslo University College, Oslo, Norway

Background: Resent research indicates that pain could be a significant symptom
in COPD.
Aim: The aim of the study was to explore and describe the experiences of pain in
patients suffering from COPD.
Method: Semi-structured qualitative interviews were conducted with a strategic
sample of COPD patients experiencing pain, representing both Stage III and IV,
taking place from April to June 2009. Six patients, both sexes equally represented,
mean age 66 years, were recruited from an urban community hospital in Oslo,
Norway. The data was analyzed based on Merleau-Ponty’s phenomenological
philosophy and Giorgi’s method.
Results: Patients described various appearances of pain. Three major essences
were identified: 1) The life changing pain, 2) the pain of dyspnoea attacks, and
3) the non-communicated pain. Regarding the first essence, pain was described
as life changing since it implied a dramatic limitation on their lived life and
the painful knowledge of progression. Concerning the second essence, dyspnoea
attacks were experienced as physical pain in chest, head and muscles, as well as
pain of acute fear of dying due to lack of air. Relating to the third essence, pain
was not communicated to health care personnel due to lack of time, fear of not
being taken seriously, or that they were never asked. Pain became private, and
various methods of relieving pain were sought elsewhere.
Conclusions: Patients with severe COPD experienced pain at a level that interfered
with their daily life, which had a negative impact on their quality of life.
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P1330
Caring for a family member with COPD: Exploring carers’ needs
Raquel Gabriel1, Cristina Jácome1, Daniela Figueiredo1,2 , Alda Marques1.
1School of Health Sciences, University of Aveiro, Aveiro, Portugal; 2Member of
the Research Unit UniFAI (Unidade de Investigação e Formação Sobre Adultos e
Idosos), University of Porto, Porto, Portugal

Background: Research of the impact of Chronic Obstructive Pulmonary Disease
(COPD) on patients’ family carers is limited when compared to other chronic
diseases such as cancer, heart disease or dementia. The disease places a particular
burden on families but their support is crucial for the patient’s adjustment to the
disease. However, current knowledge on the specific needs of family carers living
with a patient with COPD is scarce.
Aims: This exploratory study aimed to contribute to a better understanding of the
family carers’ needs of patients with advanced COPD (stage III and IV).
Methods: Qualitative semi-structured interviews were conducted with ten carers
(female=8), with a mean age of 57.6 (SD=7.1) years old. The majority were
spouses (n=9) and were caring for more than 4 years (n=6). All interviews were
audio-recorded, transcribed and submitted to thematic analysis.
Results: Main results suggest carers’ needs for: i) information about the disease to
provide adequate care and to discern between kinds of attention needed to respond
to symptoms (e.g., difficulties in recognising when a exacerbation is occurring)
(n=8); ii) emotional support, like having someone trustworthy to talk about the
caregiving experience (n=4); iii) respite care, in order to allow carers to take
some time for their own (n=3); iv) instrumental support, as male carers reported
difficulties in providing housework or meal preparation (n=2).
Conclusions: The results strengthen the current state of knowledge regarding
caregiving demands within the context of COPD. Understanding family needs pro-
viding carers with education about the disease and emotional support is essential
to the management of COPD and to support carers in their caregiving role.

P1331
Living with COPD: A perspective on patients’ concerns
Cristina Jácome, Raquel Gabriel, Alda Marques, Daniela Figueiredo. School of
Health Sciences, University of Aveiro, Aveiro, Portugal

Background: The World Health Organization has emphasised the need for a
patient-centred health care for the management of chronic conditions. COPD is a
highly incapacitating chronic disease and its non-pharmacological management has
been based on pulmonary rehabilitation programs. However, patients’ perspectives
regarding their own concerns have received little attention from these programs,
which is crucial to design adequate patient-centred interventions.
Aims and objectives: This study aimed to identify the concerns and fears of
patients with moderate-to-very severe COPD, regarding their actual and future
condition.
Methods: A qualitative, cross-sectional study was carried out with 18 COPD
outpatients. Data were collected using audiotaped semi-structured interviews to
capture patients’ detailed perceptions. A thematic analysis was performed by 2
independent judges.
Results: Participants were mostly male (n=11; 61.1%), with a mean age of 58.4
(SD=8.3) years old and a mean FEV1 percentage predicted of 43.1 (SD=17.7)%.
Patients were mainly concerned about the progression of their condition (n=10;
55.5%) associated with the deterioration of their physical capacities (n=5; 27.8%)
and becoming older (n=3; 16.7%). Fears about being on their own (n=3; 16.7%)
and dying due to their respiratory disease (n=9; 50%), particularly dying of
asphyxiation (n= 6; 33.3%), were also reported by patients.
Conclusions: The findings suggest that patients with COPD have significant
concerns and fears about the irreversible process of their disease. Adequate knowl-
edge about these aspects will allow health professionals to adjust pulmonary
rehabilitation programs considering the patients’ emotional needs.

151. Mechanisms of allergic inflammation of the
airways

1398
LSC 2011 Abstract: Different biochemical properties of house dust mite
induce divergent epithelial and inflammatory responses
S. Post, M.C. Nawijn, A.J.M. van Oosterhout, Irene Heijink. Pathology &
Medical Biology, Lab. Allergology & Pulmonary Diseases, University Medical
Center Groningen, Groningen, NE

Introduction: Allergic asthma is mainly caused by exposure to aeroallergens like
house dust mite (HDM), when transepithelial delivery is facilitated by disruption
of the epithelial barrier.
Objective: We aimed to gain more insight in which biochemical property of
HDM is critical for the disruption of barrier function and initiates an inflammatory
response.

Methods: HDM extracts with different biochemical properties were analyzed for
their effects on airway/bronchial epithelial barrier function by measuring changes
in transepithelial resistance and immunostaining of the junctional proteins ZO-1,
occludin and E-cadherin. Furthermore, we examined the induction of a pro-
inflammatory phenotype of human bronchial epithelium by these HDM extracts, as
well as the epithelial remodeling and airway inflammation in vivo in a mouse model.
Results: We found that the different HDM extracts induced divergent responses.
Importantly, the extract with lowest serine protease activity induced the most pro-
nounced effects on barrier function in vitro, and induced an increased production
of the pro-inflammatory chemokine CCL20. Remarkably, the same HDM extract
induced HDM-specific IgE, a profound epithelial E-cadherin delocalization, goblet
cell hyperplasia, cellular inflammation and increased levels of CCL17 and IL-5 in
vivo.
Conclusion: Together, these results indicate that the disruption in epithelium bar-
rier function is independent of serine protease activity, and is essential for allergic
sensitization and airway remodeling in vivo.

1399
LSC 2011 Abstract: The influence of glucocorticoid therapy on trancription
factor balance in asthma patients
Roxana Bumbacea, Stephen Durham, Carsten Scmidt- Weber. Respiratory
Medicine - Allergy, NHLI - Royal Brompton Hospital, London, GB Allergy, Elias
Hospital Bucharest, Bucharest, RO Allergy and Molecular Biology, Zentrums für
Allergie & Umwelt (ZAUM), Munich, DE

Background: Transcription factors are important in T-cell subset differentiation as
well as clonal expansion and determine the polarization process towards different
T cell phenotypes. Glucocorticoids are important for asthma treatment, potentially
by modulating T cell differentiation. We hypothesize that the transcription factor
balance could be of predictive value in the treatment of asthma. Our study aimed
to profile T-cell transcription factors after 8 week GC-treatment of steroid naïve
asthmatic patients and to test the steroid sensitivity of Th2 versus Th1 and Treg
transcription factors (TF) after a treatment period, which is known to control
Th2-cell activity and improve clinical symptoms.
Methods: Human CD4+ T-cells were isolated from steroid naïve atopic asthmat-
ics, prior and 8 weeks after successful inhalative GC-treatment. TF mRNA levels
were determined using realtime RT-PCR. Additionally, CD4+ T-cells from healthy
donors were exposed to a serial dilution of GC in the presence of Th1, Th2 or
Treg–driving conditions and analyzed for gene expression after 48h.
Results: After 8 week GC-treatment, RORC2, T-Bet and GATA-3 did not show
significant changes, FOXP3 was slightly higher. In contrast the Th2-gene Gfi-
1was significantly more highly expressed in asthma patients compared to healthy
individuals and decreased significantly following GC treatment. In vitro analysis
revealed that Gfi-1 is abundantly expressed in Th2-polarizing conditions in asthma
and displays dose-dependent sensitivity to GCs.
Conclusion: The current study shows for the first time that Gfi-1 is involved
in allergic asthma and may represent a biomarker for assessing Th2-dependent
disease and GC-responsiveness.

1400
PGD2 biosynthesis in several human mast cell models is catalyzed by
cycloxygenase-1
Jeong-Hee Choi1,2, Sven-Erik Dahlén2, Gunnar Nilsson1. 1Clinical Immunology
and Allergy Unit, Department of Medicine, Karolinska Institutet, Stockholm,
Sweden; 2Experimental Asthma and Allergy Research Unit, The National Institute
of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden

Background: Mast cells and eicosanoid mediators play an important role in
asthma. There are few studies comparing eicosanoid release from different human
mast cell models.
Objective: We characterized release of eicosanoids from the LAD2 human mast
cell line and primary cultured-human mast cells from cord blood (CBMC) and
peripheral blood (PBMC).
Methods: Mast cells were stimulated with anti-human IgE via cross-linking of IgE
antibodies for 30 minutes, and β-hexosaminidase, cysteinyl leukotrienes (CysLTs),
LTB4, prostaglandin D2 (PGD2) were measured, and expression of cyclooxygenase
(COX)-1 and COX-2 were studied by western blot.
Results: LAD2 released β-hexosaminidase and PGD2 after stimulation with
anti-human IgE in a dose-dependent manner, but not CysLTs or LTB4. CBMC
and PBMC showed significant increase of cysLTs and LTB4 in addition to β-
hexosaminidase and PGD2 after stimulation. IL-4 priming did not enhance CysLTs
release in any of the mast cell models. IL-4 primed LAD2 however showed signif-
icant enhancement of PGD2 release. The PGD2 release from the three human mast
cell models was consistently abolished by the selective COX-1 inhibitor, FR122047
(p<0.001), but not by the COX-2 inhibitor, etoricoxib. There was strong COX-1
expression in LAD2 which showed significant inhibition of PGD2 release after
treatment with COX-1 siRNA.
Conclusion: LAD2 is a good model for studies of PGD2 release, but not for
CysLTs. The PGD2 release from the isolated human mast cells is dependent on
COX-1, in line with recent in vivo findings in asthmatics (Daham K et al. Clin
Exp Allergy 2011;41:36-45)
This abstract was supported by ERS/Marie Curie joint research fellowship (MC
1549-2010).
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1401
Alpha-melanocyte stimulating hormone potentially inhibits basophil
activation, indicating a novel function of this neuropeptide in airway allergy
Ulrike Raap1, Manuela Gehring1, Thomas Luger2, Alexander Kapp1,
Markus Böhm2. 1Department of Dermatology and Allergy, Hannover Medical
School, Hannover, Germany; 2Department of Dermatology, University of
Muenster, Muenster, Germany

Background: It is well established that basophils play an important role in
the initiation and control of airway allergy with potent effector functions during
allergic responses. Using a mice model we could show that the neuropeptide alpha-
melanocyte stimulating hormone (a-MSH) inhibits allergic airway inflammation.
Thus we wanted to assess, whether basophils functionally respond to a-MSH in
patients with upper airway allergy.
Methods: Human basophils of patients with allergic rhinitis to grass pollen only
and nonatopic controls were purified with magnetic beads with a purity of 98-
100%. Expression of Melanocortin-Receptor 1 (MC-1R) was analysed by FACS,
RT-PCR and Western immunoblotting. Activation of basophils was studied by
calcium 2+ mobilization assay and CD63 surface expression using the basophil
activation test, release of cytokines was assessed with ELISA.
Results: Human peripheral blood basophils expressed MC-1Rs at protein and
mRNA level. The MC-1R was functionally active in isolated basophils as shown
by α-MSH-mediated intracellular increase of calcium2+. α-MSH significantly in-
hibited anti-IgE, fMLP or PMA induced release of IL-4 and IL-6 (p<0.05-0.01).
Further, α-MSH suppressed fMLP or grass pollen induced basophil activation as-
sessed with CD63 surface expression (p<0.001). The effect of α-MSH on basophil
activation was MC-1R-mediated as shown by blockade with a peptide analogue of
agouti signaling protein.
Conclusion: Our data show that a-MSH inhibits the allergic immune response in
human basophils, presenting a novel and promising anti-inflammatory function of
this peptide in allergic airway diseases.

1402
Local and systemic inflammatory responses following bronchial instillation of
house dust mite allergen (HDM) and HDM/lipopolysaccharide (LPS) in mild
asthmatics
M. Berger1, J.D. de Boer1, P. Bresser2, T. van der Poll1 , R. Lutter1, P.J. Sterk1,
J.S. van der Zee1. 1Respiratory Medicine, Academic Medical Center, Amsterdam,
Netherlands; 2Respiratory Medicine, Onze Lieve Vrouwe Gasthuis, Amsterdam,
Netherlands

Rationale: Exposure to house dust, containing HDM and LPS, is associated with
severity of allergic asthma. We hypothesized that adding LPS to bronchial provo-
cation with HDM amplifies allergic inflammation in asthmatics on maintenance
treatment with inhalation corticosteroids (ICS).
Aim: To assess the allergic inflammatory response in blood and bronchoalveolar
lavage (BAL) fluid induced by provocation with HDM +/- LPS.
Methods: We included 39 mild asthmatic patients with HDM allergy. After 2
weeks run-in with fluticasone 100μg bid, blood was drawn and subjects underwent
bronchoscopy for instillation of saline in one lung followed by instillation of HDM
+/- LPS in the contralateral lung. Six hours later, blood was drawn and BAL was
performed. Statistical comparisons were made by Univariate Analysis.
Results: Additional instillation of LPS to HDM resulted in a significant increase in
peripheral blood leukocytes and neutrophils, and a decrease of eosinophils. Provo-
cation with HDM+LPS significantly increased total cell numbers, neutrophils, and
Eosinophil Cationic Protein (ECP) in BAL fluid (p=0.04), and showed a trend
towards an increase in eosinophils.

Conclusion: Additional instillation of LPS to a provocation with HDM in mild
asthma decreases circulating eosinophils and increases pulmonary eosinophil influx
and ECP-release, despite treatment with ICS.

1403
Poly(I:C)-induced responses in nasal and bronchial epithelial cells of patients
with asthma and healthy controls
A.H. Wagener1, S. Luiten2, L.N. Venekamp1, P.W. Kunst1, P.J. Sterk1, C.M. van
Drunen2. 1Dept. Pulmonology, Academic Medical Center, Amsterdam,
Netherlands; 2Dept. ENT, Academic Medical Center, Amsterdam, Netherlands

Rationale: The majority of asthmatic exacerbations is associated with respiratory

virus infection (Busse, Lancet 2010). Since airway epithelium is the primary
site of a viral entry, we hypothesized that nasal and bronchial epithelium are
equally responsive to respiratory viruses when measured as cytokine responses to
poly(I:C).
Aim: We compared baseline cell activity and induced responses of primary human
nasal and bronchial epithelial cells to poly(I:C) in allergic asthmatics and healthy
controls.
Materials and method: This was a 2-group study in 8 allergic asthmatics (defined
by GINA, PC20<8 mg/ml) with rhinitis (defined by ARIA) and 8 healthy volun-
teers. Cultures were exposed for 24 hours to culture medium alone (baseline), or
containing poly(I:C). Cytokine production was measured by Multiplex ELISA for
30 mediators and analysed by parametric analysis corrected for multiple testing.
Results: There were no significant between-group or between-upper and lower
airway differences in baseline cell activity. Exposure to poly(I:C) induced up-
regulation of several cytokines with no significant between-group differences.
Asthmatics showed a higher activity for MIP-1b (p=0.009), MIP-1a (p=0.003),
MCP-1 (p=0.038), and TNF-α (p=0.05) in nasal as compared to bronchial epithelial
cells.
Conclusion: Expression is highly variable in individual subjects, and asthmat-
ics demonstrate higher expression for MIP-1b, MIP-1a, MCP-1 and TNF-α in
nasal versus bronchial epithelial cells after stimulation with poly(I:C). Our find-
ings suggest that nasal and bronchial epithelium exhibit differential responses to
double-stranded RNA, and thereby to viral infection.

1404
Alveolar mast cell expression of FcεRI differs between allergic asthma and
rhinitis
Cecilia Andersson1, Ellen Tufvesson1, David Aronsson1, Anders Bergqvist1,
Michiko Mori2, Leif Bjermer1, Jonas Erjefält2 . 1Lund University, Respiratory
Medicine & Allergology, Lund, Sweden; 2Lund University, Experimental Medical
Science/Airway Inflammation, Lund, Sweden

Background: A significant proportion of patients with allergic rhinitis (AR) de-
velop asthma. Our aim was to investigate expression of the high affinity IgE
receptor (FcεRI) on alveolar mast cells in patients with AR with mild and uncon-
trolled asthma, AR with and without bronchial hyperactivity (BHR) and non-atopic
controls.
Methods: Bronchial and transbronchial biopsies from controls, patients with AR
and patients with AR with concurrent asthma were processed for immunohis-
tochemical identification of MCT and MCTC and their expression of FcεRI and
bound IgE.
Results: The alveolar parenchyma in uncontrolled asthmatics had an increase in
densities of both MCTC (p=0.05) and MCT (p=0.003). In patients with AR with or
without BHR and mild asthma no difference in tissue density of MCT or MCTC

was observed in central airways and alveolar parenchyma compared to controls.
Mast cell expression of FcεRI was high in all groups in central airways. The
expression of FcεRI on alveolar mast cells was increased in AR patients with
concurrent mild (p=0.01) and uncontrolled (p<0.001) asthma compared to healthy
controls. The asthmatics also had increased numbers of alveolar mast cells that
expressed surface-bound IgE. A similar increase in mast cell FcεRI expression and
surface-bound IgE was not seen in patients with AR with or without BHR.
Conclusions: Our data suggest that patients with atopic asthma have increased
alveolar mast cell expression of FcεRI and surface-bound IgE compared to healthy
controls and patients with AR with or without BHR. This might reflect a peripheral
involvement of mast cells in the allergic asthma response and underscores the need
to target peripheral lung inflammation in this patient group.

1405
Nlrp3/caspase-1-independent IL-1β production mediates diesel exhaust
particles-induced pulmonary inflammation
Sharen Provoost1, Kurt Tournoy1, Nele Pauwels1, Tom Vanden Berghe2,
Peter Vandenabeele2, Bart Lambrecht3, Guy Joos1, Tania Maes1. 1Department of
Respiratory Medicine, Laboratory for Translational Research in Obstructive
Pulmonary Diseases, Ghent University Hospital, Ghent, Belgium; 2Department
for Molecular Biomedical Research, Unit for Molecular Signaling and Cell
Death, Flanders Institute for Biotechnology, Ghent, Belgium; 3Department of
Respiratory Medicine, Laboratory of Immunoregulation and Mucosal
Immunology, Ghent University Hospital, Ghent, Belgium

Inhalation of diesel exhaust particles (DEP) induces an inflammatory reaction in
the lung; however, the mechanisms are largely unclear. Interleukin (IL)-1β/IL-1RI
signaling is crucial in several lung inflammatory responses. Typically, caspase-1
is activated within the Nlrp3 inflammasome, that recognizes several damage as-
sociated molecular patterns, which results in cleavage of pro-IL-1β into mature
IL-1β.
Here, we hypothesize that the Nlrp3/caspase-1/IL-1β pathway is critical in DEP-
induced lung inflammation. Upon DEP exposure, IL-1RI KO mice showed reduced
inflammation in the lung when compared to WT mice. In line, treatment with
recombinant IL-1R antagonist (anakinra) and IL-1β neutralization impaired the
DEP-induced lung inflammatory response. Upon DEP exposure, Nlrp3 and caspase-
1 KO mice, however, showed similar IL-1β levels and comparable inflammation
in the lung compared to WT mice.
In conclusion, these data demonstrate that the DEP-induced inflammation in the
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lung acts through the IL-1β/IL-1RI axis. In addition, DEP initiates inflammation
independent of the “classical” Nlrp3/caspase-1 pathway.
Funding: Fund for Scientific Research Flanders - Belgium (FWO Vlaanderen;
Research Project G.0052.06 and G.0329.11N) and Interuniversity Attraction Poles
(IUAP) - Belgian Science Policy P6/35.

152. Dilemmas and progress in understanding
childhood asthma

1406
Late-breaking abstract: MAGNETIC; a randomised, double blind, placebo
controlled study of nebulised magnesium sulphate in acute asthma in children
Colin Powell. Department of Child Health, University of Cardiff, School of
Medicine on Behalf of the MAGNETIC Study Collaboration, Cardiff, Wales,
United Kingdom

MAGNETIC is a double blind randomised placebo controlled study in acute
asthma. Children between 2 and 16 years with acute severe asthma were ran-
domized to receive standard care of three doses of nebulised salbutamol and
ipratropium bromide every 20 minutes in the first hour with either placebo or
nebulised magnesium (250 mmol/L, 151 mg/dose). Primary outcome was asthma
severity score (ASS; 0-9) at 60 minutes post treatment; secondary outcomes were
length of stay (LOS), need for intravenous (IV) bronchodilator treatment, need for
PICU/intubation, stepping down of treatment at one hour, number of additional
salbutamol administrations and serious adverse events.
506 children (median age 4.0 years; 58% male) were recruited from 30 centres.
251 children received treatment A and 255 children, treatment B. There were no
clinical differences in baseline characteristics and no severe serious adverse events
in either group.

Primary and secondary outcomes

Outcome Treatment A Treatment B Difference between p value
proportions (A – B)

(95% CI)

Mean ASS T60 (SD) 4.72 (1.38) 4.95 (1.41) –0.27 (–0.50, –0.03) 0.03
Mean (SD) LOS (hours) 32 (25) 35 (27) –2.94 (–7.52, 1.64) 0.20
Need for IV treatment (%) 24/250 (10) 29/251 (12) –0.02 (–0.08, 0.04) 0.57
Additional salbutamol doses (IQR) 8 (2–13) 8 (3–14) 0.00 (–1, 1) 0.35

n=248 n=250
PICU/intubation (%) 18/243 (7) 7/252 (3) 0.05 (0.00, 0.10) 0.03
Step down to spacer treatment

at one hour (%) 203/248 (82) 205/250 (82) 0.00 (–0.07, 0.07) 0.94
n=250 n=250

There was no clinically significant difference in asthma severity score at 60 minutes
post treatment. Treatment B significantly reduces the likelihood of intubation and
need for intensive care admission.

1407
More airway smooth muscle in preschool children increases risk of future
asthma
Ruth O’Reilly1, Tim Oates2, Jie Zhu3, Peter Jeffery3, Andrew Bush1,
Sejal Saglani1. 1Respiratory Paediatrics, Royal Brompton Hospital, London,
United Kingdom; 2Respiratory Paediatrics, Imperial College London, London,
United Kingdom; 3Lung Pathology, Imperial College London, London, United
Kingdom

Introduction: Accurate prediction of future asthma in preschool wheezers is not
possible. Reticular basement membrane (RBM) thickness and airway smooth mus-
cle (ASM) are increased in school-aged asthmatic children [Regamey AJRCCM
2008], but nothing is known about ASM changes in preschool wheezers, or the
relationship of early airway pathology to future asthma.
Aims: 1)To measure RBM thickness and ASM in severe preschool wheezers and
age-matched controls; 2)To relate preschool RBM thickness and ASM to school
age asthma
Methods: Endobronchial biopsies (EBx) were obtained from preschool wheezers
(n=47, median age 26 months) and non-wheezers (n=21, median age 15 months)
undergoing clinically indicated bronchoscopy between 2002-2005 [Saglani AJR-
CCM 2007]. 5μm sections were stained with haematoxylin & eosin. ASM was
expressed as a proportion of the subepithelial area. ASM and RBM thickness were
quantified using computer analysis. Children were followed up age 6-11 years to
determine asthma status.
Results: At preschool age, RBM thickness was increased in wheezers (n=37,
median 4.3μm) compared to controls (n=16, median 3.6μm), p=0.01. ASM was
similar between preschool wheezers (n=28, median 0.08) and controls (n=14,
median 0.077), p=0.97. 51/68 (75%) children were followed up at school age.

School age children with and without asthma had similar RBM thickness in their
preschool EBx, p=0.23. However, children with asthma (n=8, median age 9.1
years) had increased preschool ASM (median 0.12) compared to those without
asthma (n=24, median age 7.3 years, median ASM 0.066), p=0.007.
Conclusion: Preschool children whose EBx had a higher proportion (>10%) of
ASM had a 10 fold increased risk of asthma at school age.

1408
Remodelling in the bronchial mucosa in very young children with high risk
for developing asthma
Katarina Urbanova1, Petr Pohunek1, Jiri Uhlik2. 1Department of Paediatrics, 2nd
Faculty of Medicine of Charles University and University Hospital Motol,
Prague, Czech Republic; 2Department of Histology and Embryology, 2nd Faculty
of Medicine of Charles University, Prague, Czech Republic

Remodelling of the bronchial wall was thought to be a typical characteristic for
asthma and the result of chronic inflammation. Structural changes were docu-
mented in bronchial mucosa of preschool children treated for asthma. We have
very limited knowledge about the onset of these changes in small children. The
course of wheezing disorders in young age cannot be reliably predicted, so it is
difficult to identify the most probable candidates for developing asthma.
The aim of our study is to identify abnormalitites in the bronchial wall in children
with high-risk of developing asthma. We examined endobronchial biopsies from
23 children under 4 years of age undergoing flexible bronchoscopy for clinical
reasons others than recurrent wheezing. Twelve children fulfiled the criteria of
Asthma Predictive Index, eleven children were in the control group. Thickness of
the basement membrane was significantly higher in the high risk group than in the
controls (on the average 4.14 μm vs. 3.53 μm respectively). On the other side,
there seems to be no significant difference in the presence of neutrophil leucocytes
and myofibroblasts between the two groups. This may correlate with the fact that
all the patients were suffering from chronic or repeated respiratory problems for
which they were indicated to bronchoscopy. However we suggest that first signs of
remodelling like thickening of the basement membrane can be already present in
children with high-risk of developing asthma in very early age. This may help us to
improve therapeutic interventions in these children to prevent further development
of irreversible morphological changes in later age. Supported by IGA MH CR No.
NT 11444 and NT 11459.

1409
Airway inflammation, lung function and wheezing phenotypes in preschool
children
Kim D.G. van de Kant1, Maran Jansen1, Ester M.M. Klaassen1, Chris P. van der
Grinten2, Ger T. Rijkers3,4, Jean W.M. Muris5, Onno C.P. van Schayck5,
Quirijn Jobsis1, Edward Dompeling1. 1Paediatric Pulmonology, School for
Public Health and Primary Care (CAPHRI), Maastricht University Medical
Centre, Maastricht, Netherlands; 2Respiratory Medicine, Maastricht University
Medical Centre, Maastricht, Netherlands; 3Surgery, University Medical Centre
Utrecht, Utrecht, Netherlands; 4Medical Microbiology and Immunology, Sint
Antonius Hospital, Nieuwegein, Netherlands; 5General Practice, School for
Public Health and Primary Care (CAPHRI), Maastricht University Medical
Centre, Maastricht, Netherlands

Background: Wheeze is a common symptom in preschool children. Currently, it
is difficult to predict whether wheezing symptoms will pass or will persist and
develop into asthma in later childhood.
Aim: To prospectively study whether inflammatory markers in exhaled breath
condensate (EBC) and pre- and post-bronchodilator interrupter resistance (Rint)
assessed at preschool age, are able to predict wheezing phenotypes at five years of
age.
Methods: Children (N=227) from the ADEM study [1] were included. At preschool
age (median (IQR): 3.3 (2.8-3.8) years), pre- and post bronchodilator Rint was
assessed. EBC was collected using a closed-glass condenser system. Inflammatory
markers ((Interleukin (IL)-2, IL-4, IL-8, IL-10, sICAM) were measured using
multiplex immunoassay. Wheezing phenotypes were determined at five years of
age via annual questionnaires.
Results: Children were classified as; never- (n=47), early-transient- (n=89),
intermittent- (n=46), and persistent wheezers (n=45) [2,3]. Children with persistent-
and intermittent wheeze had elevated levels of all interleukins compared with never
wheezers (p<0.05). Moreover, children in the never- and transient wheeze group
had slightly lower levels of baseline Rint compared with persistent wheezers
(Median (IQR) 1.3 (1.1-1.7) and 1.4 (1.2-1.6) vs. 1.5 (1.3-1.9) kPa·s/L, p<0.10).
Conclusions: Children of the intermittent- and persistent wheeze group at age
5 years already had elevated inflammatory markers at preschool age, indicating
augmented airway inflammation in these children.
References:
[1] van de Kant et al. BMC Public Health 2009; 9:210.
[2] Martinez FD et al. N Engl J Med 1995; 332:133-8.
[3] Sears MR et al. N Engl J Med 2003; 349:1414-22.
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1410
Airway inflammation is a continuous trait in children regardless of asthma
symptoms
Ann-Marie M. Schoos, Bo L.K. Chawes, Klaus Bønnelykke, Hans Bisgaard.
Copenhagen Prospective Studies on Asthma in Childhood; COPSAC, Health
Sciences, University of Copenhagen, Copenhagen University Hospital, Gentofte,
Denmark

Rationale: Elevated fractional exhaled nitric oxide (FeNO) and bronchial hyper-
responsiveness are used as surrogate markers of asthma.
Objective: To investigate the association between FeNO and bronchial respon-
siveness in a population of high risk children including the full spectrum from
asymptomatic children to children with intermittent asthmatic symptoms and
children with persistent asthma.
Methods: An unselected group of 196 six-year-old children were included from
the Copenhagen Prospective Study on Asthma in Childhood (COPSAC) birth
cohort born of mothers with asthma. Bronchial responsiveness was assessed as the
relative change in specific airway resistance after cold dry air hyperventilation.
FeNO measurements were performed prior to the hyperventilation test. The asso-
ciation between FeNO and bronchial responsiveness was assessed by generalized
linear models.
Measurements and main results: Bronchial responsiveness and FeNO exhibited
a significant and linear association. A doubling of FeNO corresponded to an 8.4%
increase in airway resistance after challenge (95% CI; 3.7-13.1; p=0.0006). There
was no evidence of interaction with current asthma and stratified analyses showed
similar associations in children with and without asthma.
Conclusion: FeNO and bronchial responsiveness are associated and continuous
traits in the population regardless of asthma. This suggests bronchial inflammation
may be present subclinically, and cautions against the use of these surrogate mark-
ers for a dichotomized approach to asthma diagnosis. Childhood asthma remains a
clinical diagnosis and surrogate markers may only be used cautiously as supportive
evidence.

1411
Randomized placebo-controlled study of ciclesonide in preschool children
with recurrent wheeze and a positive asthma predictive index or atopy
Paul Brand1, Kannivelu Jagannath2, Maria Luz Garcia Garcia3,
Adrian Morrison4, Jan Vermeulen5, Heinrich Weber6. 1Princess Amalia
Children’s Clinic, Isala Klinieken, Zwolle, Netherlands; 2Thoracic Research
Institute, Thoracic Research Institute, Chennai, India; 3Pediatrics, Hospital
Universitario Severo Ochoa, Leganés, Madrid, Spain; 4Paediatrics, Victoria
Hospital, Cape Town, South Africa; 5Paediatrics, Panorama Medi-Clinic, Cape
Town, South Africa; 6Paediatrics, Jan S Marais Hospital, Cape Town, South
Africa

Rationale: To assess the efficacy and safety of ciclesonide, versus placebo, in
preschool children with recurrent wheeze and a positive asthma predictive index
(API) or atopic sensitization.
Methods: Children 2–6 yrs with recurrent wheeze episodes were eligible if they
had a positive API, or were sensitized to aeroallergens. Children with exclusive
episodic viral wheezing were excluded. After a 2–4-week baseline period, patients
with ongoing symptoms/rescue medication use were randomised to once-daily
ciclesonide 40, 80, 160 μg or placebo for 24 weeks.
Results: The number of wheeze exacerbations requiring systemic steroids was
unexpectedly low in all groups: 25 (10.2%) in placebo group, as compared to 11
(4.4%), 18 (7.3%), and 17 (6.7%) in ciclesonide 40, 80, and 160 μg, respectively.
The difference in exacerbation rates between the placebo group and the pooled
ciclesonide groups was significant (p=0.03). Large and significant (p<0.0001) im-
provements in symptom scores and rescue medication use occurred in all groups,
including placebo. Improvements in FEV1 and FEF25-75 (measured in 284 4-6 yr
olds) were larger in the ciclesonide than in the placebo group. No differences
in safety parameters (adverse events, height growth, serum and urinary cortisol
levels) between ciclesonide and placebo were observed.
Conclusions: In preschool children with recurrent wheeze and a positive API, ci-
clesonide modestly reduces wheeze exacerbation rates and improves lung function.
A large placebo response and patient-selection issues may have affected outcomes,
highlighting the limitations of current classification system of preschool wheezing
disorders.

1412
Oposite effect of endotoxin exposure with different MD-2 genotypes on
asthma in children
Blazenka Kljaic Bukvic1, Mario Blekic1, Neda Aberle1, Susana Marinho2,
Angela Simpson2, Adnan Custovic2. 1Department of Pediatrics, General
Hospital “Dr Josip Bencevic”, Slavonski Brod, Croatia; 2University of
Manchester, School of Translation Medicine, Manchester, United Kingdom

Background: Endotoxin exposure may play an important role in the development
of asthma. MD-2 is a glycoprotein that assembles with TLR4 to form functional
signalling receptor for endotoxin. We hypothesised that genetic variations in MD-2
may modify the relationship between endotoxin exposure and asthma.
Methods: Study population comprised 423 children with physician-diagnosed
asthma and 414 non-asthmatic controls (age 6-18 years) recruited from the general

hospital in Slavonski Brod, Croatia. We collected mattress dust sample and
measured endotoxin content using kinetic limulus assay. We genotyped 9 haplotype-
tagging SNPs in MD-2 (Sequenom). Correction for multiple comparisons was
carried out using Benjamini-Hochberg’s False Discovery Rate (FDR) method.
Results: In the whole population, endotoxin exposure was associated with a
decreased risk of asthma (aOR 0.75, 95%CI 0.58-0.98, p=0.03). None of the
MD-2 SNPs was associated with asthma after FDR correction. For three SNPs
we identified a significant interaction between genotype and endotoxin exposure
(rs7822054, rs7822407 and rs11786591; pint≤0.02), in that increasing endotoxin
load was protective against asthma in some genotype groups, but the association
tended to be in the opposite direction amongst children with other genotypes. For
example, for rs7822054, amongst children carrying A allele endotoxin exposure
was protective (aOR 0.71, 95%CI 0.46-1.00), but amongst G allele homozygotes
it increased the risk of asthma (aOR 2.64, 95%CI 1.09-6.38; FDR corrected
pint=0.03).
Conclusion: The effect of endotoxin exposure on asthma may differ among
children with different variants of the MD-2 gene.

1413
Lessons learned from the epidemiology and natural history of asthma:
Outcomes and treatment regimens (TENOR)
Bradley Chipps, Ashley Yegin, Larry Borish, Sally Wenzel, Scott Weiss,
Mary Hayden, Dave Miller, Eugene Bleecker, Estelle Simons, Stan Szefler,
Robert Zeiger, Tmirah Haselkorn. Pulmonary & Allergic Diseases, Capital
Allergy & Respiratory Disease Center, Sacramento, CA, United States Genentech,
Genentech Inc., San Francisco, CA, United States Health Systems, University of
Virginia, Charlottesville, VA, United States Pulmonary, Allergy and Critical Care
Medicine, University of Pittsburgh, Pittsburgh, PA, United States Channing
Laboratory, Harvard Medical School, Boston, MA, United States Virginia,
University of Virginia, Charlottesville, VA, United States Clinical Research,
ICON, San Francisco, CA, United States Health Sciences, Wake Forrest
University, Winston-Salem, NC, United States Manitoba, University of Manitoba,
Winnipeg Manitoba, Canada Department of Pediatrics, National Jewish Health,
Denver, CO, United States Department of Allergy, Kaiser Permanente of Southern
California, San Diego, CA, United States Genentech, Genentech Inc., San
Francisco, CA, United States

Rationale: Patients with severe or difficult-to-treat asthma are an understudied
population. The primary objective of The Epidemiology and Natural History of
Asthma: Outcomes and Treatment Regimens (TENOR) study is to characterize the
natural history of disease in the largest cohort of severe or difficult-to-treat asthma
patients. We highlight the main findings of 25 research articles.
Methods: TENOR was a 3-year, multicenter, observational cohort study of
N=4,756 patients (n=3,489 adults ≥18 years; n=627 adolescents 12-17 years;
n=637 children 6-11 years). Data was collected semi-annually and annually.
Results: Regardless of age, patients demonstrated high rates of HCU, despite
receiving multiple long-term controller medications. Uncontrolled asthma, per the
NHLBI guidelines, is highly prevalent and predictive of future asthma exacerba-
tions in children and adolescents/adults. Children have an increased exacerbation
risk and asthma burden compared with adolescents/adults. Increased weight is
associated with worse asthma related outcomes. Aspirin sensitivity is associated
with increased asthma severity and possible remodeling of both the upper and
lower airways. Also, the phenotypes of persistent airflow are described. IgE and
allergy play an important role in severe or difficult-to-treat asthma. Quantitative
results not listed due to space constraints.
Conclusions: Patients with severe or difficult-to-treat asthma demonstrate an un-
met need. The characterization of this cohort has improved our understanding of
asthma control and exacerbations.

153. Flexible bronchoscopy in the diagnosis of
paediatric lung diseases

1414
Airway-related complications in preterm infants who were intubated at birth
Pedro Mondejar-Lopez1, Mª Dolores Pastor-Vivero1, Esther Bragado-Alcaraz1,
Juan José Quesada-Lopez2, Virginia Perez-Fernandez3, Manuel Sanchez-Solis1,
Luis Garcia-Marcos3. 1Paediatric Pulmonology Unit, Virgen de la Arrixaca
University Children’s Hospital, Murcia, Spain; 2Neonatology, Virgen de la
Arrixaca University Children’s Hospital, Murcia, Spain; 3Respiratory Health
Institute, University of Murcia, Murcia, Spain

Background: Airway (AW) complications associated with intubation (IT) and
mechanical ventilation (MV) have been observed in preterm infants (PTI).
Methods: Fiberbronchoscopy (FB) was performed in symptomatic PTI who were
intubated at birth. We describe their clinical manifestations (CM) and FB findings.
Chi2 test was used to assess the association between left vocal cord paralysis
(LVCP) and patent ductus arteriosus ligation (PDAL). Two logistic regressions
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were built using “condition likely to be associated with IT and MV (CAIT&MV*)”
and “need for tracheostomy” as dependent variables. Gender, gestational age (GA),
birth weight (BW), length of IT and PDAL were independent ones.
Results: 42 symptomatic PTI underwent a FB: 55% males; age 10±14 mo; GA
27±3 wk; BW 1070±467 gr; IT duration 31±28 d. The most common CM were
stridor (76%), dysphonia (38%), failed extubation (12%) and suspicion of upper
AW obstruction in lung function tests (12%). AW abnormalities were identified
in all PTI: AW malacia (59%), laryngotracheal cyst or granuloma* (45%), LVCP
(33%), subglottic stenosis* (30%), supraglottic oedema/hypertrophia* (21%) and
tracheal stenosis* (7%). 27 PTI underwent PDAL, 9 tracheostomy and 6 AW
surgery. All PTI with LVCP had undergone PDAL (p<0.0001).

Logistic regression

CAIT & MV* Tracheostomy

OR CI 95% p OR CI 95% p

Male gender 0.48 0.08–2.96 0.43 0.69 0.08–5.62 0.73
GA 1 0.54–1.83 0.99 0.9 0.47–1.70 0.74
BW 1 0.99–1.01 0.16 0.99 0.99–1.01 0.74
IT duration 1.09 1.01–1.18 0.026 1.06 1.01–1.12 0.015
PDAL 0.22 0.02–2.05 0.18 0.37 0.02–5.52 0.47

Conclusions: All symptomatic PTI had abnormal FB findings. LVCP is strongly
associated with PDAL. Each day of invasive MV increases by 9% the risk of
acquired AW anomalies and by 6% the need for tracheostomy.

1415
The role of flexible bronchoscopy in evaluation of recurrent and persistant
pneumonia in children
Yasemin Gokdemir1, Erkan Cakir2, Ela Erdem3, Refika Ersu1, Bulent Karadag1,
Fazilet Karakoc1. 1Paediatric Pulmonology, Marmara University, Istanbul,
Turkey; 2Paediatric Pulmonology, Bezmialem University, Istanbul, Turkey;
3Paediatrics, Sisli Etfal Research and Training Hospital, Istanbul, Turkey

Background: Recurrent pneumonia is defined as at least 2 pneumonia episodes in
a 1-year period or at least 3 during a lifetime. Persistant pneumonia is defined as
persistence of symptoms and radiographic abnormalities for more than one month.
The aim of this study was to determine the role of flexible bronchoscopy (FB) in
evaluation of recurrent/persistant pneumonia in children.
Material-methods: Retrospective review of patients who underwent FB with an
indication of recurrent/persistant pneumonia from January 1997 through March
2010 at the Division of Pediatric Pulmonology, Marmara University, Istanbul. De-
mographic data, underlying illness and the role of FB in diagnosing the underlying
illness were evaluated.
Results: There were 161 patients (58% male) and median age at presentation was
6.6 years (25-75.persentile, 2.3-9.5 years). 67% of the patients were diagnosed as
persistent, 33% patients were diagnosed as recurrent pneumonia. An underlying
etiology could be identified in 52 (32%) of children only after bronchoscopy.
Retained FBA and congenital airway anomalies were diagnosed in 20 (12%) and
14 (9%) patients, respectively. Endobronchial tuberculosis was seen in 9 (5.5%)
and M. tuberculosis was isolated from BAL in 3 (1.5%) patients and in total
12 (7%) patients were diagnosed tuberculosis by FB. Pulmonary hemosiderosis
was diagnosed in 6 (4%) patients. There were minor complications like transient
hypoxia and tachycardia during FB in 8% of the patients.
Conclusions: FB was essential for diagnosis in 32% of patients and offered a safe
and helpful tool in evaluation of children with recurrent/persistant pneumonia.

1416
Bronchoscopic and high resolution CT findings in children with chronic wet
cough
Konstantinos Douros1, Efthymia Alexopoulou2, Aggeliki Nicopoulou2,
Michael Anthracopoulos3, Panayiotis Yiallouros5, Andrew Fretzayas1,
Polixeni Nicolaidou1, Kostas Priftis4 . 1Third Department of Paediatrics, Attikon
Hospital, University of Athens School of Medicine, Athens, Greece; 2Second
Department of Radiology, University of Athens School of Medicine, Athens,
Greece; 3Respiratory Unit, Department of Paediatrics, Medical School of the
University of Patras, Patra, Greece; 4Department of Allergy-Pneumonology,
Penteli Children’s Hospital, Penteli, Greece; 5Cyprus International Institute for
Environmental and Public Health in Association with Harvard School Public
Health, Cyprus University of Technology, Limassol, Cyprus

Background: Chronic wet cough strongly suggests endobronchial infection which,
if left untreated, may progress to bronchiectasis. Our aim was to compare the ef-
fectiveness of chest high-resolution CT (HRCT) and flexible bronchoscopy (FB) in
detecting airway abnormalities in children with chronic wet cough and to explore
the association between radiological and bronchoscopic/bronchoalveolar lavage
(BAL) findings.
Methods: We retrospectively evaluated 93 children (0.6-16.4 years) with wet
cough for more than 6 weeks referred to a specialized center and deemed unlikely
to have asthma. All patients were submitted to hematological investigations, chest
x-ray(s), HRCT, and FB/BAL. HRCTs were scored with the Bhalla method and
bronchoscopic findings of bronchitis were grouped into 5 grades of severity.

Results: Positive HRCT were found in 70 (75.2%) patients, respectively (p=0.76).
A positive correlation was found between Bhalla score and duration of cough
(p=0.23, p=0.028). FB/BAL was superior to HRCT in detecting abnormalities
(p<0.001). The Bhalla score correlated positively with type-III (OR: 5.44, 95%CI:
1.92-15.40, p= 0.001) and type IV (OR: 8.91, 95%CI: 2.53-15.42, p= 0.001) bron-
choscopic lesions; it also correlated positively with the percentage of neutrophils
in BAL (p=0.23, p=0.036).
Conclusions: HRCT detected airway wall thickening and bronchiectasis and the
severity of the findings correlated positively with the length of clinical symptoms
and the intensity of neutrophilic inflammation in the airways. However, HRCT was
less sensitive than FB/BAL in detecting airway abnormalities. The two modalities
should be considered complementary in the evaluation of prolonged wet cough.

1417
Foreign body aspiration in children: Single center experience during a 4
years period
Mohammadreza Modaresi, Mojtaba Gorji, Bahareh Ashjai, Setareh Mamishi,
Ebrahim Soltani, Nima Parvaneh. Pediatrics Department, Children’s Medical
Center, Tehran, Islamic Republic of Iran Pediatrics Department, Children’s
Medical Center, Tehran, Islamic Republic of Iran Pediatrics Department,
Children’s Medical Center, Tehran, Islamic Republic of Iran Pediatrics
Department, Children’s Medical Center, Tehran, Islamic Republic of Iran
Pediatrics Department, Children’s Medical Center, Tehran, Islamic Republic of
Iran Pediatrics Department, Children’s Medical Center, Tehran, Islamic Republic
of Iran

Introduction: Accidental Foreign Body Aspiration (FBA) is a cause of death in
children.It requires early recognition and timely treatment to minimize the poten-
tially dangerous side effects. The aim of our study was to determine the clinical
spectrum, the demographic, and also the etiology of FBA in children.
Method: We retrospectively reviewed 188 pediatric patients with a history sugges-
tive of foreign body aspiration over the 4 years from February 2007 to February
2011 in Children’s Medical Center affiliated to the Tehran University of Medical
Sciences, Tehran, Iran.
Results: Foreign body was confirmed in 112 children (59.5%) by rigid bron-
choscopy. The mean age of the patients were 27±25 months (62%boys).The peak
incidence (55%) was among 2 years old children. The most frequent findings in
history and physical examination were paroxysmal cough (81%), chocking (42%),
chronic cough (42%),and respiratory distress (18%). We divided the patients into
two groups according the time of aspiration to definite diagnosis. Only 21.5% of
patients were diagnosed ≤24 hours from the time of aspiration (early diagnosis).
Fifty one percent of the patients had wheezing (24% unilateral, 27% bilateral), and
49% with no wheezing. Fifty two percent of foreign bodies were located in the
right side, 35% in the left side, 8% in the trachea and 4.5% in the both sides. Of
the 112 foreign bodies retrieved, 87% were organic; 54% of these were sun flower
seeds. There was not any peanut among removed foreign bodies in our series.
Conclusion: FBA should be excluded in children who have had a history of
choking, persistent cough and chronic respiratory symptoms even in the presence
of normal physical findings

1418
BAL eosinophil counts and specific clinical phenotypes of asthmatic and/or
atopic children
Deborah Snijders1, Erica Bazzan2, Samuela Bugin1, Laura Bottecchia1,
Elena Mutti2, Andrea Ballarin2, Graziella Turato2, Simonetta Baraldo2,
Marina Saetta2, Angelo Barbato1. 1Department of Pediatrics, University of
Padova, Padova, Italy; 2Department of Cardiac, Thoracic and Vascular Sciences,
University of Padova, Padova, Italy

Eosinophils play an important role in the inflammatory process of asthma and
allergy, but their role is still unclear. This study aimed to investigate whether BAL
eosinophils could identify specific clinical phenotypes of asthmatic and/or atopic
children. We analysed BAL and bronchial biopsies from 107 children undergoing
fiberoptic bronchoscopy for appropriate indications: 26 atopic asthmatics (AAS),
28 non-atopic asthmatics (NAAS), 22 atopics without asthma (ANAS) and 31
non-asthmatic non-atopic controls (C). Total and differential cell counts, ECP and
IL-8 were analysed in BAL. Inflammatory cells were also quantified in bronchial
biopsies by immunohistochemistry. Based on BAL counts we grouped children
into non-eosinophilic (BAL eos ≤1%; 90 children: 16 AAS, 24 NAAS, 20 ANAS,
30 C) and eosinophilic (BAL eos ≥2%; 17 children: 10 AAS, 4 NAAS, 2 ANAS, 1
C). Age was similar in the two groups (median 5 yrs). Eosinophilic children showed
significant increases in IgE, ECP, IL8, BAL neutrophils and tissue eosinophils
(p<0.01 for all). When the eosinophilic group was divided in intermediate (2%
≤ BAL eos <4%) and severe (BAL eos ≥4%), both groups had increased IgE,
ECP and tissue eosinophils. Instead, IL8 and neutrophil counts were increased in
intermediate but not in the severe group (p<0.005). Severe eosinophilia was seen
more frequently in children with difficult asthma (p=0.039).
In conclusion, BAL eosinophilia in our study was observed in 15,8% of children
and severe eosinophilia in 7.5%. AAS were more frequent in the intermediate and
severe eosinophillic groups; NAAS were equally distributed in the three groups
and ANAS were present in the non-eosinophilic and severe eosinophilic group.
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1419
Bacterial cultures in bronchoalveolar lavage fluid in children with chronic
respiratory conditions
Pedro Mondejar-Lopez1, Mª Dolores Pastor-Vivero1, Esther Bragado-Alcaraz1,
Virginia Perez-Fernandez2, Manuel Sanchez-Solis1, Luis Garcia-Marcos2.
1Paediatric Pulmonology Unit, Virgen de la Arrixaca Universitary Children’s
Hospital, Murcia, Spain; 2Respiratory Health Institute, University of Murcia,
Murcia, Spain

Background: The role of bacteria has usually been underestimated in children
with chronic respiratory symptoms.
Aims: To describe the incidence of positive (+) bacterial cultures (BC) in bron-
choalveolar lavage (BAL) fluid in children with chronic symptoms, and to assess
differences between children with and without bronchiectasis (BCE).
Methods: We carried out a review of all BAL performed from 2007 to 2010 in
outpatients of our respiratory clinic. We defined 2 groups (gr): 1) BCE of unknown
etiology; 2) Other chronic respiratory conditions. Patients with cystic fibrosis or
receiving antibiotic treatment at the moment of the BAL were excluded. Chi2 test
was used to assess differences between both gr and the association between gr
1 and the presence of purulent airway (AW) secretions. A multivariate logistic
regression was built using gr as dependent variable; and gender, age, AW malacia
and gastroesophageal reflux (GER) as independent ones.
Results: The final sample consisted of 70 children (56% male; gr 1: 23, gr 2:
47) who underwent a BAL at a median age 51.7±35 mo. BC was + in 48 (69%)
children: 19 (83%) in gr 1 and 29 (62%) in gr 2 (p=0.077). Among + BC, the most
common bacteria were H influenzae (n=26) and S pneumoniae (n=18), followed by
S aureus (n=5), P aeruginosa (n=4) and K pneumoniae (n=2). A very significant
association was found between gr 1 and purulent secretions (p<0.0001).

aOR CI 95% p

Male gender 2.46 0.8–7.6 0.11
Age 1 0.98–1.02 0.99
AW malacia 0.59 0.2–1.8 0.35
GER 1.69 0.5–5.7 0.4
Group 2 1 – –
Group 1 5.06 1.1–23.2 0.037

Conclusion: Although a + BC in BAL fluid is more common in children with
BCE, the role of bacteria in other non-suppurative lung diseases should be taken
into account.

1420
The role of transbronchial biopsy in pediatric patients
Ines de Mir, Antonio Moreno, Patricia Gorriz, Sandra Rovira, Alba Torrent,
Silvia Gartner, Carlos Martin. Pediatric Pulmonology Unit, Hospital
Maternoinfantil Vall d’Hebron, Barcelona, Spain Pediatric Pulmonology Unit,
Hospital Maternoinfantil Vall d’Hebron, Barcelona, Spain Pediatric Pulmonology
Unit, Hospital Maternoinfantil Vall d’Hebron, Barcelona, Spain Pediatric
Pulmonology Unit, Hospital Maternoinfantil Vall d’Hebron, Barcelona, Spain
Pediatric Pulmonology Unit, Hospital Maternoinfantil Vall d’Hebron, Barcelona,
Spain Pediatric Pulmonology Unit, Hospital Maternoinfantil Vall d’Hebron,
Barcelona, Spain Pediatric Pulmonology Unit, Hospital Maternoinfantil Vall
d’Hebron, Barcelona, Spain

Objective: To evaluate the use of transbronchial biopsies in pediatric lung diseases.
Methods: Restrospective review of transbronchial biopsies performed between
1998 and 2010. We analyzed the technique used, type of bronchoscope, complica-
tions, sample adequacy and diagnostic utility.
We reviewed 137 biopsies, 25 were desestimated for lack of information, so 112
biopsies from 47 patients were finally evaluated. Of these, 34 had received a
lung or cardio-pulmonary transplant (age range, 6 months- 22 years) and 13 were
non-transplanted patients (18 months to 18 years). In 22 procedures, a 3.6 mm
flexible bronchoscope was used (with forceps of 1.1 mm clips); in the rest we used
a 4.9 mm bronchoscope (with 1.8 mm clips)
Results: One hundred biopsies (90%) were adequate (91.2% of the biopsies per-
formed with the 1.8 mm forceps and 62.7% with the 1.1 mm forceps). In the
non-transplant population, biopsy was diagnostic in 75% (78% biopsied with the
1.8 mm, 11% with 1.1 mm forceps;11% unknown)
Cell acute rejection was diagnosed in 25% of transplanted patients. Rejection
was observed in 23% of all the biopsies and in 33% when we considered the
sympthomatic patients.
Complications included five pneumothorax (4.5%), three bronchospasm (2.7%)
and nineteen bleeding (16.9%), 17 mild-moderate and 2 severe (1.8%), that stopped
after instillation of cold saline and adrenalina
Conclusions: Transbronchial biopsy is a relatively safe and effective method for
diagnosis and monitoring of lung diseases in selected children. We got a poor
performance with the pediatric bronchoscope and forceps of 1.1 mm in our unit,
so when possible the use of forceps 1.8mm might be preferable.

154. Physiology and cardiometabolic
comorbidities in obstructive sleep apnoea

1422
Late-breaking abstract: Nocturnal intermittent hypoxia strongly predicts
systemic hypertension in the European Sleep Apnoea Cohort Study
Ruzena Tkacova1, Walter McNicholas2, Martin Javorsky1, Ingo Fietze3,
Gianfranco Parati4 , Pawel Sliwinski5, Ludger Grote6, Jan Hedner6. 1Department
of Respiratory Medicine, Medical Faculty, P.J. Safarik University, Kosice,
Slovakia (Slovak Republic); 2Pulmonary and Sleep Disorders Unit, St. Vincent’s
University Hospital, Dublin, Ireland; 3Schlafmedizinisches Zentrum, Charité,
CCM, Berlin, Germany; 4Instituto Auxologico Italiano, Ospedale San Luca,
Milan, Italy; 5Department of Diagnosis and Treatment of Respiratory Failure,
Institute of Tubercolosis and Lung Diseases, Warsaw, Poland; 6Department of
Sleep Medicine, Sahlgrenska University Hospital, Gothenburg, Sweden

Background: Systemic hypertension is independently associated with obstructive
sleep apnoea syndrome (OSAS). The underlying mechanisms of this association
are incompletely understood. A collaborative European network of 22 sleep cen-
tres facilitated the establishment of a European Sleep Apnoea Database (ESADA),
designed to evaluate associations between OSAS and cardiovascular diseases. The
present study employed ESADA to study associations between OSAS and systemic
hypertension.
Methods: 5103 adult subjects evaluated for suspected OSAS underwent overnight
sleep studies. The association of prevalent hypertension with OSAS was examined
and adjusted for relevant covariates such as age, smoking, obesity, dyslipidaemia
and diabetes. We compared the predictive value of the apnoea-hypopnoea index
(AHI) and oxygen desaturation index (ODI) for the presence of hypertension.
Findings: Patients were 72% male; 29% were >60 years; 79.4% had AHI >5 and
42.9% had systemic hypertension. Both AHI and ODI were related to prevalent
hypertension after adjustment for relevant covariates (P<0.001 for linear trend
across quartiles of severity (Q) for both variables). However, in multiple regression
analysis with both ODI and AHI in the model, ODI was, whereas AHI was
not, independently associated with hypertension (odds ratio and 95% confidence
intervals for Q4 vs Q1 for ODI were 2.39 (1.58 - 3.63) and for AHI, 0.97 (0.65 -
1.47); P<0.001 and P=0.902 respectively).
Interpretation: These findings support ODI as an important predictor of systemic
hypertension in OSAS patients and chronic intermittent hypoxia as a central
pathophysiological mechanism.
Funding: ResMed and Phillips Respironics.

1423
Functional imaging using computational fluid dynamics to assess effect of
stimulation of the hypoglossal nerve on upper airway morphology: A pilot
study
Jan De Backer1, Wim Vos1, Quan Ni, Olivier Vanderveken3, Paul Parizel4,
Paul Van De Heyning3, Wilfried De Backer2. 1Respiratory, FluidDA nv, Kontich,
Belgium; 2Respiratory Medicine, University Hospital Antwerp, Edegem, Belgium;
3ENT, University Hospital Antwerp, Edegem, Belgium; 4Radiology, University
Hospital Antwerp, Edegem, Belgium; 5Respiratory, Inspire Medical Systems,
Maple Grove, United States

This study assessed the in-vivo effect of stimulation of the hypoglossal nerve
on the upper airway morphology using imaging techniques in combination with
computational fluid dynamics (CFD) tools. In 8 patients the upper airway was
imaged using CT before and during stimulation of the hypoglossal nerve. Changes
in airway volume and resistance were determined using segmentation and CFD.
A statistically significant (p = 0.035) enlargement of the volume for the upper
airway at the level of the tongue-base was observed. A significant correlation
(R2= 0.89, p=0.002) was found between the change in hydraulic radius and the
volume changes at the level of the palate. The distance from the tongue base to
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the mandibula measured just above the epiglottis correlated significantly with the
change in upper airway resistance (R2=0.91, p=0.014).
It could be concluded that stimulating the hypoglossal nerve changes the upper
airway morphology. A relatively complex motion of the tongue is observed with an
enlargement of the airway lumen predominantly near the tongue base. Depending
on the volume of the oral cavity, the enlargement is homogeneous or a decrease
in cross sectional area occurs at the palatal level. The distance between the tongue
base and the mandibula appears to be a good surrogate for changes in upper airway
resistance.

1424
Mechanical response to electrical- and neuro-stimulation of the genioglossus
(GG) in propofol-sedated OSA patients
Yaniv Dotan1, Louis Gaitini2 , Arie Oliven1. 1Medicine, Bnai-Zion, Technion,
Haifa, Israel; 2Anesthesiology, Bnai-Zion, Technion, Haifa, Israel

Pharyngeal collapsibility during sleep is believed to increase primarily due to
decline in dilator muscle activity. However, it is well documented that GG-EMG
increases during apneas and hypopneas. The magnitude of increase is limited,
however, as arousal terminates the respiratory disturbance. In the present study we
prevented arousal by “drug-induced sleep” with propofol. We induced prolonged
hypopneas in 17 patients with OSA by lowering CPAP after discontinuation of
propofol, and monitored GG-EMG, flow and the area (CSA) at the site of collapse
(pharyngoscopy) until arousal. Prolonged hypopnea triggered a dramatic increase
in GG-EMG. The mechanical response to this physiological drive to the GG was
compared to baseline condition (after lowering CPAP from holding pressure),
electrical stimulation (ES) of the GG, and after arousal.

“Drug-induced sleep” Awake

baseline GG-ES pre-arousal post arousal

CSA (mm2) 25.1±28.9 66.3±75.5 11.8±8.2 80.4±83.5
flow (l/min) 11.5±6.5 18.6±9.2 11.4±6.4 25.1±8.3
GG-EMG (% max) tonic 4.4±3.8 – 15.7±12.2 9.1±6.1

phasic 13.0±10.7 – 62.2±32.7 17.7±10.2

Before arousal from sedation, flow remained unchanged despite the large increase
in GG-EMG activity, while inspiratory CSA decreased. ES of GG, however, in-
creased CSA and flow. Arousal resulted in fast enlargement of CSA and restoration
of unobstructed flow, associated with marked reduction in GG EMG. We conclude
that during propofol-induced sedation (and presumably also during sleep), pharyn-
geal collapse is due to inadequate mechanical response to activation of the GG,
which occurs despite the well preserved mechanical response of this muscle to ES.

1425
Sleep apnea increases sympathetic activity independent of decreased
neurovascular transduction
Renaud Tamisier1,2, Can Ozan Tan3, Jean-Louis Pepin1,2 , Patrick Levy1,2,
J. Andrew Taylor3. 1INSERM U 1042, HP2 Laboratory (Hypoxia:
Pathophysiology), Joseph Fourier University, Grenoble Cedex 09, France;
2Locomotion, Rehabilitation and Physiology Department, Grenoble University
Hospital, Grenoble Cedex 09, France; 3Cardiovascular Research Laboratory and
Department of Physical Medicine and Rehabilitation, Spaulding Rehabilitation
Hospital and Harvard Medical School, Boston, MA, United States

Introduction: Patients with obstructive sleep apnea (OSA) have elevated sympa-
thetic outflow independent of obesity or hypertension. However, greater outflow
may not result in reduced limb blood flow, suggesting lower sympathetic neurovas-
cular transduction that may cause elevated outflow for appropriate hemodynamic
control.
Aims: We tested the hypothesis that greater resting sympathetic activity in OSA
would relate to lesser sympathetic neurovascular transduction.

Methods: We assessed resting sympathetic outflow and sympathetic neurovas-
cular transduction in newly diagnosed OSA without comorbidities (N=10) and
in age-matched (N=10) and young (N=10) healthy controls. Sympathetic activity
was directly measured (microneurography) at rest and in response to sustained
isometric handgrip exercise. Neurovascular transduction was derived from the
relationship of sympathetic activity and blood pressure to leg blood flow during
exercise.
Results: Sympathetic activity in OSA was almost 2x the age-matched and 3x the
younger controls. Neurovascular transduction was not different between OSA and
age-matched controls, but was lower in both compared to younger controls. Among
all subjects, resting activity was related to transduction (r2 0.12, p=0.04), however
this relation was much stronger without those with OSA (r2 0.55, p<0.01).
Conclusions: Greater sympathetic activity in OSA does not appear to derive solely
from lesser neurovascular transduction. Hence, other potential mechanisms associ-
ated with OSA per se likely result in greater sympathetic outflow. However, elevated
outflow without lesser transduction may underlie the prevalent development of
hypertension in this population.

1426
Chronic intermittent hypoxia is a major trigger for non-alcoholic fatty liver
disease
Judith Aron-Wisnewsky1,2, Caroline Minville3,4, Joan Tordjman2,
Patrick Levy3,4, Jean-Luc Bouillot5 , Arnaud Basdevant1,2, Pierre Bedossa6,
Karine Clement1,2, Jean-Louis Pepin3,4. 1Endocrinology and Nutrition
Department, and Center of Human Nutrition (CRNH), Assistance
Publique-Hôpitaux de Paris, Pitié-Salpétrière Hospital, Paris, France; 2INSERM,
UMRS 872 Team 7, Nutriomique, Université Pierre et Marie Curie-Paris 6,
Centre de Recherche des Cordeliers, Paris, France; 3INSERM U 1042, HP2
Laboratory (Hypoxia: Pathophysiology), Joseph Fourier University, Grenoble
Cedex 09, France; 4Locomotion, Rehabilitation and Physiology Department,
Grenoble University Hospital, Grenoble Cedex 09, France; 5Surgery Department,
Assistance Publique-Hôpitaux de Paris, Hotel Dieu/Cochin Hospital, Paris,
France; 6Pathology Department, Assistance Publique-Hôpitaux de Paris, Beaujon
Hospital, Centre de Recherche Bichat-Beaujon, Clichy, France

Backgrounds and aims: Morbid obesity is frequently associated with low grade
systemic inflammation, increased macrophage accumulation in adipose tissue (AT),
obstructive sleep apnea (OSA) and nonalcoholic fatty liver disease (NAFLD). It
has been suggested that chronic intermittent hypoxia (CIH) resulting from OSA
could be an independent factor for early stage of NAFLD in addition to other
well-recognized factors (dyslipidemia, insulin resistance). Moreover, macrophage
accumulation in AT is associated with local hypoxia in fat tissue. We hypothesized
that the association between CIH and morbid obesity could exert additional specific
deleterious effects both in liver and adipose tissues.
Methods: 101 morbidly obese subjects were prospectively recruited and under-
went bariatric surgery during which a liver biopsy as well as subcutaneous and
omental AT biopsies were obtained. Oxygen desaturation index (ODI) quantified
the severity of nocturnal CIH.
Results: Liver biopsies analysis demonstrated that NAFLD lesions (ballooning of
hepatocytes, lobular inflammation), NAFLD activity score (NAS) and fibrosis were
more severe in patients with the highest ODI tertile (p values ≤0.001 for all hep-
atic lesions). In multivariate analysis, after adjustment for age, obesity and insulin
resistance status, CIH remained independently associated with hepatic fibrosis,
fibroinflammation and NAS. By contrast, no association was found between CIH,
macrophage accumulation and adipocytes size in both subcutaneous and omental
adipose tissue.
Conclusions: In morbidly obese patients, CIH was strongly associated with more
severe liver injuries but did not worsen obesity induced macrophage accumulation
in adipose tissue depots.

1427
The impact of obstructive sleep apnea syndrome on superoxide dysmutase-1
activity in erythrocytes of high risk for type 2 diabetes (pre-diabetic) males
Szczepan Cofta1, Ewa Wysocka2, Tomasz Piorunek1, Malgorzata Rzymkowska1,
Lech Torlinski2, Halina Batura-Gabryel1. 1Department of Respiratory Medicine,
Poznan University of Medical Sciences, Poznan, Poland; 2Department of Clinical
Biochemistry and Laboratory Medicine, Poznan University of Medical Sciences,
Poznan, Poland

Introduction: The relationships between obstructive sleep apnea syndrome
(OSAS) and cardiovascular risk factors are under wide-world interest.
The aim of the study was to analyze superoxide dysmutase-1 activity in erythro-
cytes of high risk for type 2 diabetes (pre-diabetic) males, due to a severity of
OSAS diagnosis.
Methods: OSA suspected males with no acute or severe chronic disease were
enrolled. Non-smoking Caucasians aged 30-63, with BMI 25-3,9 kg/m2, submit-
ted clinical, biochemical and polysomnographic examinations. EMBLA device
was used to establish the severity of apnea episodes. The results of oral glucose
tolerance test allowed to select pre-diabetic males. Apnea/hypopnea index (AHI)
categorized patients for: OSAS0 (n=14, aged 53±7, AHI 0-4,9), OSAS1 (n=14,
aged 55±8, AHI 5-15); OSAS2 (n=14, aged 56±5, AHI 16-30); OSA3 (n=14,
aged 55±7, AHI≥31). Plasma glucose, fasting lipid profile (T-C, HDL-C, LDL-C,
TG), uric acid were estimated. Fasting serum insulin (ELISA BioSource, Sunrise
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Tekan) and erythrocyte Cu,Zn- superoxide dysmutase activity, SOD-1 (Randox,
Statfax™ 1904 Plus) were determined. Statistical analysis was performed using
STATISTICA 6.0 for Windows. Data are shown as means ± SD.
Results: 1.The studied groups did not differ in their age, BMI, blood pressure, and
routine metabolic parameters.
2. Kruskal-Wallis Test revealed increased SOD-1 in OSAS1 group and the lowest
in OSAS3 group (from OSAS0 to OSAS3: 1174±404 vs 1432±476 vs 1248±495
vs 944±298 U/gHGB; p=0,038).
Conclusion: In the studied pre-diabetic males only OSAS1 persons seem to present
some native mechanisms for cardiovascular prevention.

1428
CPAP effects on leptin and visceral fat in patients with sleep apnea:
Double-blind, randomized, controlled trial
Peilin Lee1, Chih-Wei Yu2, Ming-Tzer Lin1, Tiffany Ting-Fang Shih2,
Wen-Yi Shau3, Huey-Dong Wu4, Ching-Ting Tang5, Sandy Huey-Jen Hsu6,
Shieh-Chin Wang7, Chong-Jen Yu8, Pan-Chyr Yang8. 1Center of Sleep Disorder,
National Taiwan University Hospital, Taipei, Taiwan; 2Dept. Medical Imaging &
Radiology, National Taiwan University Hospital, Taipei, Taiwan; 3Division of
Health Technology Assessment, Center for Drug Evaluation, Taipei, Taiwan;
4Department of Integrated Diagnostics and Therapeutics, National Taiwan
University Hospital, Taipei, Taiwan; 5Department of Otolaryngology, National
Taiwan University Hospital, Taipei, Taiwan; 6Department of Laboratory
Medicine, National Taiwan University Hospital, Taipei, Taiwan; 7Department of
Nuclear Medicine, National Taiwan University Hospital, Taipei, Taiwan;
8Division of Pulmonary and Critical Care Medicine, Department of Internal
Medicine, National Taiwan University Hospital, Taipei, Taiwan

Rationale: Obstructive sleep apnea (OSA) is common in obesity. Leptin plays an
important role in controlling appetite, energy expenditure, and body fat deposition.
Studies investigating the effect of continuous positive airway pressure (CPAP) on
leptin have conflicting results. The major confounder is the visceral obesity.
Objectives: We tested the stored blood from a double-blind, randomized, placebo-
controlled trial aimed to (1) determine the CPAP effect on leptin and visceral fat
(2) investigate if changes of visceral fat after CPAP correlated with leptin in OSA
patients.
Methods: Ninety-six patients were randomized to 12-week therapeutic (n=48) or
subtherapeutic (n=48) CPAP. We measured the levels of leptin from stored blood
and measured visceral fat with abdominal MRI. Results were analyzed with the
intention to treat. The multiple linear regression was used to measure correlation
between changes of visceral fat with changes of leptin.
Results: Eighty patients completed the study and 16 withdrew. 12-week therapeu-
tic CPAP did not modify leptin and visceral fat compared to subtherapeutic group
although significant improvement of objective sleepiness. The regression analysis
identified that changes of visceral fat independently correlated with changes of
leptin (coefficient 1.531, P<0.001, 95% CI 0.690 to 2.305).
Conclusions: 12-week CPAP treatment does not modify leptin and visceral fat
and changes in visceral fat independently correlate with changes of leptin. CPAP
therapy should be combined with other measures that can reduce visceral fat when
managing OSA patients.

1429
Predictors of recurrence in patients undergoing cryoballoon ablation for
treatment of atrial fibrillation: The independent role of sleep disordered
breathing
Thomas Bitter1, Georg Nölker1, Jürgen Vogt1, Klaus-Jürgen Gutleben1,
Nina Westerheide2, Dieter Horstkotte1, Olaf Oldenburg1. 1Department of
Cardiology, Heart and Diabetes Center North Rhine-Westphalia, Ruhr University
Bochum, Bad Oeynhausen, Germany; 2Statistics, University of Bielefeld,
Bielefeld, Germany

Introduction: In patients with atrial fibrillation (AF) undergoing pulmonary vein
isolation, cryoballoon technique (cryoPVI) has been adopted in many centers. This
study aimed to evaluate predictors of AF recurrence including impact of sleep
disordered breathing (SDB).
Methods: In 82 patients consecutively assigned to cryoPVI cardiorespiratory
screening for SDB, assessment of medical history, ECG, echocardiography, stan-
dard laboratory measurement, and blood gas analysis were performed prior to
intervention. After 3 months blanking period 7-days Holter ECG was performed
at 3, 6 and then every 6 months to determine AF recurrence.
Results: 75 patients (69 paroxysmal AF, 6 persistent AF, 22 female, age 60±9
years) completed at least 6 month follow-up. Median follow-up of 12 months
(interquartile range 6 to 18 months) confirmed maintenance of sinus rhythm in
69.4% of these patients. Stepwise forward regression model revealed moderate
to severe SDB (cut-off apnea-hypopnea-index (AHI) ≥ 15/h; Hazard Ratio (HR)
2.95, p=0.04), early recurrence of atrial fibrillation (HR 8.74, p<0.001), persistent
atrial fibrillation (HR 7.16, p<0.001), pre-procedural class III-antiarrhythmic drug
treatment (HR 3.63, p=0.02), but not SDB per se (AHI ≥5/h) as independent
predictors for AF recurrence.
Conclusion: Moderate to severe SDB is a treatable condition that independently
predicts AF recurrence in patients undergoing cryoPVI. Screening for SDB and
adequate treatment may improve long-term success of cryoPVI.

155. Advances in long-term noninvasive positive
pressure ventilation

1430
Respiratory mechanical and cardio-vascular changes during non invasive
ventilation in stable COPD patients with chronic hypercapnic respiratory
failure: High intensity ventilation vs low intensity ventilation
Jozsef Lukacsovits2, Annalisa Carlucci1, Nicholas Hill, Piero Ceriana1,
Lara Pisani, Annia Schreiber1, Paola Pierucci1, Andras Lorx2,
Gyorgy Losonczy2, Stefano Nava3. 1Department of Respiratory Rehabilitation,
Fondazione Salvatore Maugeri, Pavia, Italy; 2Department of Pulmonology,
Semmelweis University Budapest, Budapest, Hungary; 3Respiratory Intensive
Care Unit, Azienda Opedaliera Universitaria Sant’ Orsola-Malpighi, Bologna,
Italy

In a subgroup of stable COPD patients with chronic hypercapnic respiratory failure
(HRF) the use of conventional NPPV (Li-NPPV), can improve pulmonary function,
gas exchange, and health related quality of life. High-intensity positive pressure
ventilation (Hi-NPPV) with higher IPAP (28 cmH20) and respiratory rate (20/min)
were recently adopted in order to achieve maximal PaCO2 reduction and has been
shown to better improve diurnal blood gas during spontaneous breathing (SB),
compared to Li-NPPV. NPPV can provoke alterations in intrapleural pressure and
lung volume, which influence the cardio-vascular performance. Our study evaluates
the respiratory mechanical (RM) and cardio-vascular (CV) effects of Li-NPPV and
HI-NPPV, in 15 stable COPD patients with HRF. We measured the RM and blood
gas parameters, in addition non-invasive measurement of CV parameters was per-
formed. The data were reported as mean ±SD, and where compared with repeated
measures ANOVA. Significant (sgn) increases were observed in pleural pressure,
decrease in tans-diaphragmatic pressure and minute diaphragmatic pressure-time
product (SB: 323±149; Li-NPPV: 132±139; Hi-NPPV: 40±69 cmH2O·s/min).
The PaCO2 showed a sgn. decrease and the pH a sign. increase during either
modalities of NPPV. Significant reduction were detected in arterial blood pres-
sure, stroke volume, cardiac output (SB: 5.5±1.14; NPPV: 4,7±0.98; Hi-NPPV:
4.00±0.96 l/min) and oxygen transport. The long-term effects of this RM and
CV changes are uncertain, accordingly further long-term studies are needed to
determine its effect on survival.

1431
Lobar airway resistance and tissue stiffness in hypercapnic COPD patients
eligible for NIV treatment
Vos Wim1, Lieve De Backer2, Cedric Van Holsbeke1, Jan De Backer1,
Denise Daems2, Wilfried De Backer2. 1Respiratory, FluidDA nv, Kontich,
Belgium; 2Respiratory Medicine, University Hospital Antwerp, Edegem, Belgium

Introduction: The internal airflow redistribution under non-invasive ventilation
(NIV) is dependent on lobar airway resistance (Raw) and tissue stiffness (S). This
study aims to calculate lobar R and S using functional imaging (FI) updated with
computational fluid dynamics (CFD).
Methods: 20 persistent hypercapnic COPD GOLD III patients, eligible for NIV
treatment, undergo a low dose CT scan at FRC and TLC. From these scans
airway tree and lobar expansion (=internal flow distribution) are obtained. Also
a simultaneous respiratory flow and esophageal pressure (peso) measurement is
performed. CFD calculations using the 3D model, measured flow rates and internal
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distribution, provide lobar Raw and pressure. The difference in lobar pressure and
peso, together with lobar inflow, provide lobar S.
Results: Results show that the lobar Raw profile has a similar shape as the flow
profile. The lobar S profile is constant during expiration. During inspiration lobar
S does increase exponentially near the end of the inspiration. Furthermore it can
be seen that both Raw and S do vary significantly between the different lobes.
Conclusions: Lobar Raw and S can be obtained through FI updated with CFD, by
taking a CT scan and a simultaneous flow and peso measurement. Information on
these lobar properties can be used to predict the outcome non-invasive ventilation.

1432
HOT HMV UK: An investigation into mechanisms of action of home
mechanical ventilation (HMV) following acute hypercapnic exacerbations of
COPD
Patrick Murphy1, John Moxham1, Michael Polkey2, Nicholas Hart3. 1Asthma,
Allergy & Lung Biology, King’s College London, London, United Kingdom;
2National Heart and Lung Institute, Respiratory Biomedical Research Unit,
Royal Brompton Hospital and Imperial College, London, United Kingdom;
3NIHR Biomedical Research Centre, Guy’s & St Thomas’ NHS Foundation Trust
and Kings College London, London, United Kingdom

Introduction: HMV in COPD remains controversial. Current data indicates im-
provements in arterial carbon dioxide (PaCO2) are mediated by improved pul-
monary mechanics and hypercapnic ventilatory response (HCVR). This hypothesis
has yet to be tested in a controlled trial and no studies have investigated changes
in neural respiratory drive (NRD) measured by parasternal EMG (EMGpara).
Method: Patients with persistent hypercapnia (PaCO2 >7 kPa) 2-4 weeks after
resolution of an acute exacerbation of COPD were randomised to home oxygen
therapy (HOT) or HOT and HMV. Baseline studies included HCVR and EMGpara.
Patients were re-studied at 6 weeks.
Results: 20 patients have been recruited and randomised.

Table 1

HOT (n=10) HMV (n=10)

Age 66±13 70±10
FEV1 0.71±0.37 0.56±0.16
PaCO2 8.3±0.9 8.2±0.7
PaO2 6.6±1.03 6.5±0.8

Follow up data is presented on 9 patients. Ventilator settings were IPAP 28±3,
EPAP 5±1, RR 15±1. Significant improvement in both PaO2 and PaCO2 only
occurred in the HMV group.

There was a significant between group difference in HCVR and NRD.

Table 2

HOT HMV

�HCVR minute ventilation (l/min/kPa) –3.1±1.9 0.8±2.4*
�HCVR EMGpara %max (%/kPa) –2.0±4.2 7.8±7.8*

*p<0.05.

Conclusion: These preliminary data suggest that the addition of HMV to HOT
in this group is associated with improvements in gas exchange and this appears
in part mediated by changes in HCVR and NRD suggesting “resetting” of central
drive.

1433
Polysomnography (PSG) under NIV in stable COPD to reduce
patient-ventilator asynchrony (PVA) and morning breathlessness
Dan Adler1, Stephen Perrig2, Hiromitsu Takahashi1, Fabrice Espa2,
Daniel Rodenstein3, Jean-Louis Pépin4, Jean-Paul Janssens1. 1Division of
Pulmonary Diseases, Geneva University Hospitals, Geneva, Switzerland; 2Sleep
Laboratory, Department of Psychiatry, Geneva University Hospitals, Geneva,
Switzerland; 3Division of Pulmonary Diseases, Clinique St Luc, Catholic
University of Louvain, Woluwe, Belgium; 4Division of Pulmonary Diseases,
University Hospital, Grenoble, France

Introduction: Patient-ventilator asynchrony (PVA) is frequent in COPD patients
considered yet effectively treated by NIV.

Objective: To assess whether adjusting ventilator settings during polysomnog-
raphy (PSG) might improve patient-ventilator synchronization, sleep quality and
morning dyspnea (“deventilation dyspnea”).
Methods: 8 consecutive severe COPD patients (61±8 yrs, FEV1 30.4±8.7% of
predicted values) treated by home NIV underwent two consecutive sleep studies.
Patient’s usual ventilator settings were applied during the first night. During the
second titration night ventilator settings were adjusted in order to reduce PVA by
using on-line PSG including TcPCO2/SaO2 monitoring.
Results: During titration, pressure support was reduced in all cases from 13.6±1.8
to 10.3±1.7cmH2O, p=.0005. This resulted in reduction of PVA index from
40.5%±31.0 to 6.7%±7.3 of time of recording, p=.009. Total sleep time, mi-
croarousal index and sleep efficiency were not significantly improved. NIV adjust-
ments led to a marked decrease in morning “deventilation dyspnea” measured by
a modified Borg scale (baseline 5.8±2.5; adjusted 2.3±1.6, p=.0059). Comfort of
ventilation assessment using visual analog scales showed significant improvements
in perceived PVA (p=.04), perception of leaks (p=.04) and overall quality of sleep
(p=.01). Pressure support reduction had no effect on nocturnal TcPO2.
Conclusion: This study confirms a high 40% rate of PVA in severe COPD under
home ventilation usually undetected without PSG. Adjusting ventilator settings
using online PSG resulted in: improvements in patient ventilator synchronization,
patient comfort and decreased “deventilation dyspnea” without negative impact on
nocturnal TcPO2.

1434
Impact of exhalation system and additional leak on oxygenation during
noninvasive ventilation
Jan Storre1, Sophie Huttmann1, Emelie Ekkernkamp1, Stephan Walterspacher1,
Michael Dreher1, Claudia Schmoor2, Wolfram Windisch1. 1Pneumology,
University Hospital, Freiburg, Germany; 2Clinical Trials Center, University
Medical Center, Freiburg, Germany

Objective: Supplemental oxygen (O2) when added to longterm noninvasive ven-
tilation (NIV) is usually inserted into the ventilatory circuit next to the ventilator,
but the impact of different exhalation systems and leaks on actual FiO2 needs to
be elucidated.
Methods: Four daytime measurements (each 60 minutes, randomized) were per-
formed in 20 patients receiving NIV and ≥2L O2/min: active valve circuit (AVC)
or leak circuit (LC) with and without additional artificial leak (4mm I.D.) next to
the fullface mask. FiO2 was measured at the site of oxygen (FiO2-ventilator) as
well as mask (FiO2-mask) following exhalation system (AVC or LC) and opened
or closed artificial leak. Capillary blood gas analyses were performed at start and
end of each measurement.
Results: Overall, FiO2-mask (29±5%) was lower compared to FiO2-ventilator
(34±4%) with a mean (95%CI) difference of 5.1 (4.2 to 5.9, p<0.0001)%. With
LC FiO2-mask decreased by 3.2 (2.6 to 3.9, p<0.0001)% compared to AVC
(Figure). PaO2 tended to be 6.3 (-1.0 to 13.7)mmHg lower after 60 minutes of
NIV comparing LC and ACV, p=0.08. Implementing an artificial leak FiO2-mask
decreased by 5.7 (5.1 to 6.4, p<0.0001)% (Figure) with lowered PaO2 of 10.4 (3.1
to 17.7, p<0.0001)mmHg.

Conclusion: Leak circuits regularly used for exhalation during NIV and unin-
tended air leak significantly reduce FiO2 in patients receiving NIV and O2, which
substantially deteriorates patients’ oxygenation.

1435
Monitoring of non-invasive ventilation: Is the strategy used in daily practice
enough?
Marjolaine Georges, Claudio Rabec, Ntumba Kabeya, Danièle NGuyen,
Ameline Vagner, Philippe Camus. Service de Pneumologie et Réanimation
Respiratoire, Centre Hospitalier et Universitaire de Dijon, Dijon, France

Background: Non-invasive ventilation (NIV) is recognized as an effective treat-
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ment in respiratory failure. However, empirically determined NIV settings may
not achieve optimal ventilatory support. As a result, NIV should be systematically
monitored. Current strategy used for this monitoring includes clinical assessment,
arterial blood gases (ABG) and oximetry. Ideally, complete polysomnography
should be done but actually this practice is infrequent. Simple tools such as
capnography (TcPCO2) or built-in ventilator software (VPAP-Reslink™, ResMed,
Australia) provide reliable information but their role should be defined.
Objectives: To determine effectiveness of current strategy versus different simpli-
fied tools in assessing NIV effectiveness.
Methods: Efficacy of NIV was assessed in 95 patients. They underwent oximetry,
TcPCO2, Reslink and ABG during spontaneous ventilation. Subjective comfort of
NIV was evaluated by questionnaire.
Results: While the usual approach including oximetry and ABG considered 42
patients as correctly ventilated, only 10 patients (11%) are effectively treated
as questionnaire, ABG, oxymetry, TcPCO2 and Reslink were normal. Therefore,
current strategy gave a wrong estimate of NIV quality in 34% of patients. Adding
Reslink to this strategy recognized 20 patients as inadequately ventilated whereas
adding TcPCO2 allowed to identify 8 patients.
An alternative non-invasive strategy combining Reslink and TcPCO2 identified 21
patients with good NIV performance. Among them, 8 (9%) had pathological ABG
and were badly classified.
Conclusion: The usual strategy overestimates quality of NIV. Combining Reslink
and TcPCO2 allows detecting NIV failure in 75% of patients without ABG.

1436
Impact of three back-up rate (BUR) on subjective quality of sleep (QoS) and
residual events in obesity-hypoventilation (OHS) treated by home non
invasive ventilation (NIV): A randomised controlled trial
Olivier Contal1, Jean-Christian Borel2, Dan Adler1, Fabrice Espa3,
Daniel Rodenstein4, Jean-Louis Pépin2, Jean-Paul Janssens1. 1Division of
Pulmonary Diseases, Geneva University Hospital, Geneva, Switzerland;
2INSERM U 1042, University Hospital, Grenoble, France; 3Sleep Laboratory,
Geneva University Hospital, Geneva, Switzerland; 4Service de Pneumologie et
Centre de Médecine du Sommeil, Cliniques Universitaires Saint Luc, Brussels,
Belgium

Introduction: NIV is widely used to treat OHS. There is however no evidence in
the literature for defining optimal BUR.
Aim of study: To compare the impact of spontaneous ventilation (SV; BUR=0),
low BUR (10.9±0.9/min) and high BUR (20.5±1.5/min) applied in random or-
der during 3 consecutive nights in OHS patients. Main outcome: Sleep structure
assessed PSG Secondary outcome: Hypoventilation and residual events.
Methods: Polysomnography were scored for sleep structure, obstructive (OE),
central (CE) and mixed (ME) respiratory events,% time spent with patient venti-
lator asynchrony (PVA) and nocturnal hypoventilation meaured by TcPCO2. Two
questionnaires assessed subjective QoS.
Results: Ten stable OHS patients under long term NIV (mean±SD; aged 55.7±9.2
yrs; BMI 48.5±5 kg/m2, PaCO2: 5.5±0.7 kPa) were included. Table 1 depicts
main results.

ODI, CE, ME and time spent with PVA were all much higher with SV than with
either low or high BUR. Subjective QoS did not differ between SV and low BUR.
However subjects with high BUR perceived more awakenings and a lower QoS
than with low BUR whereas their Sleep efficiency was lower.
Conclusion: In stable OHS patients under long term NIV, SV was associated with
a very high rate of ODI, CE and ME when compared to low and high BUR. High
BUR was perceived as less comfortable than low BUR.

156. Functional lung and pulmonary arterial
imaging

1437
Diffusion weighted MR can improve preoperative lung cancer diagnosis
Johan Coolen1, Frederik De Keyzer1, Paul De Leyn2, Johan Vansteenkiste3,
Walter De Wever1, Herbert De Caluwe2, Christophe Dooms3, Eric Verbeken4,
Willy Coosemans2, Dirk Vanraemdonck2, Yolande Lievens5,
Christophe Deroose6, Vincent Vandecaveye1, Kristiaan Nackaerts3,
Steven Dymarkowski1, Johny Verschakelen1. 1Radiology, University Hospitals
AZ Gasthuisberg, Leuven, Belgium; 2Thoracic Surgery, University Hospitals AZ
Gasthuisberg, Leuven, Belgium; 3Pneumology, University Hospitals AZ
Gasthuisberg, Leuven, Belgium; 4Pathology, University Hospitals AZ
Gasthuisberg, Leuven, Belgium; 5Radiotherapy, University Hospitals AZ
Gasthuisberg, Leuven, Belgium; 6Nuclear Medicine, University Hospitals AZ
Gasthuisberg, Leuven, Belgium

Purpose: Since diffusion-weighted MR (DW-MR) has shown promise in differ-
entiating benign from malignant disease in several oncologic applications, we
aimed to evaluate the potential role of this technique in differentiating benign from
malignant lung lesions.
Material and methods: 50 patient staged with PET-CT and operated because of
proven lung cancer or having a suspicious lung opacity were included. DW-MR
was performed one day before surgery. DW-MR was evaluated first by visual
inspection of all MR images by a chest radiologist and second by calculating the
ADC values. Both PET/CT and DW-MR findings were correlated with pathology.
Results: Good correlation was found between DW-MR and pathology (κ=0.56,
p<0.0001), whereas PET/CT performed worse (κ=0,20, p=0.1457). In total, 33 pa-
tients were diagnosed correctly with PET/CT, 7 incorrectly and 10 undetermined.
DW-MR staged 45 patients correctly and 5 incorrectly. The 10 undetermined
cases on PET/CT were correctly diagnosed on DW-MR. Pure ADC-average based
diagnose showed an optimal threshold of 0.00152 mm2/s between benign and
malignant lesions, with sensitivity and specificity of 91 and 57% respectively.
Conclusion: DWI-MR could become an appropriate diagnostic instrument for
preoperative lung cancer patients in the near future because it has a high accuracy
for differentiating benign from malignant lung lesions.

1438
Comparison of four-dimensional (4D) CT ventilation imaging with SPECT
V/Q scans
Tokihiro Yamamoto1, Sven Kabus2, Jens von Berg2, Cristian Lorenz2,
Michael Goris3, Billy Loo1, Paul Keall1,4. 1Radiation Oncology, Stanford
University, Stanford, CA, United States; 2Digital Imaging, Philips Research
Europe, Hamburg, Germany; 3Nuclear Medicine, Stanford University, Stanford,
CA, United States; 4Radiation Physics Laboratory, University of Sydney, Sydney,
NSW, Australia

Background: A novel ventilation imaging method based on 4D-CT has advantages
over existing methods. However, little validation has been performed.
Purpose: To compare 4D-CT ventilation imaging (VCT) with SPECT ventilation
(VSPECT) and perfusion (QSPECT) scans.
Methods: VCT, VSPECT and QSPECT were acquired for 3 patients. VCT was com-
pared with VSPECT and QSPECT. The spatial overlap of defects was assessed using
the dice coefficient (DC). The defects were determined by (1) thresholding the
SPECT images with 20%, 30% or 40% of the maximum value in the lung and (2)
segmenting the same volume with lower values in VCT.
Results: VCT was of higher resolution than SPECT. Figure shows example images.
Visually, regions of both agreement and disagreement were identified.
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Table shows DCs (mean±SD) between the VCT and VSPECT or QSPECT defects.
VSPECT suffered from central airway depositions of aerosols, which drove ex-
tremely high correlations. There were moderate correlations with QSPECT in all
patients. Lower thresholds yielded consistently lower DCs due to differences in
low-value regions.

Threshold VSPECT QSPECT

% Defect volume DC % Defect volume DC

20% 92.7±2.7 0.93±0.02 36.9±3.1 0.51±0.09
30% 98.1±0.5 0.98±0.01 61.3±3.8 0.69±0.09
40% 99.3±0.2 0.99±0.01 78.1±7.2 0.82±0.07

Conclusions: The 4D-CT ventilation moderately correlated with the SPECT V/Q.
Ongoing studies focus on investigating more patients and spatial characteristics of
the differences.

1439
Micro-CT and 18F-FDG micro-PET of pulmonary fibrosis in mice induced by
adenoviral gene transfer of TGF-β1
Thomas Rodt1, Christian von Falck1, Roman Halter2, Claudia Boehm3,
Matthias Luepke3, Florian Laenger4, Jack Gauldie5, Juergen Borlak2,
Frank Wacker1, Ulrich Maus6. 1Diagnostic and Interventional Radiology,
Hannover Medical School, Hannover, Germany; 2Pharmaceutical Research und
Medical Biotechnology, Fraunhofer-Institute for Toxicology and Experimental
Medicine, Hannover, Germany; 3General Radiology and Medical Physics,
University of Veterinary Medicine Hannover, Hannover, Germany; 4Pathology,
Hannover Medical School, Hannover, Germany; 5Medicine, Pathology and
Molecular Medicine, McMaster University, Hamilton, Canada; 6Experimental
Pneumology, Hannover Medical School, Hannover, Germany

Introduction: The morphological and functional information provided by micro-
CT and micro-PET allows monitoring of acute and chronic disease states in small
laboratory animals. We examined in-vivo micro-CT and micro-PET as non-invasive
tools to assess pulmonary fibrosis in mice.
Material/Methods: Pulmonary fibrosis was induced in mice by intratracheal deliv-
ery of an adenoviral gene vector encoding biologically active TGF-β1. Respiratory
gated and ungated micro-CT was performed in 18 mice at 1 to 4 weeks after
pulmonary adenoviral gene vector delivery. In 5 additional mice 18F-FDG micro-
PET and micro-CT was performed. Imaging was correlated to histopathology and
findings in animals exposed to a control vector. Radiation doses were measured
using thermoluminescence dosimeters.
Results: Significant correlation between Ashcroft histology scoring and micro-CT
was found for visual assessment scoring (p<0.001) and automated quantification
by a region growing segmentation algorithm (p=0.004 for gated and p=0.006
for ungated exams). 18F-FDG micro-PET showed slight increase of glucose me-
tabolism in the consolidated lung areas determined by micro-CT, which was
coregistered to the micro-PET data using anatomical landmarks. Radiation doses
for micro-CT ranged from 174 to 277 mSv. For micro-PET an expected dose of
140 mSv was calculated from the measurements.
Conclusion: Micro-CT and micro-PET allow valid visualisation of morphology
and metabolism for the assessment of fibrosis in mice. The measured radiation
doses allow serial examinations without deterministic radiation effects.

1440
Association of texture-based quantitative fibrotic patterns and pulmonary
function test in a new validation set
Hyun Kim, Matthew Brown, Fereidoun Abtin, Peiyun Lu, Daniel Chong,
Jonathan Goldin. Center for Computer Vision and Imaging Biomarkers,
Department of Radiological Sciences and Thoracic Imagining Research Group,
David Geffen School of Medicine, University of California-Los Angeles, Los
Angeles, CA, United States

Background: Under non-volumetric CT scan, a texture-based quantitative lung
fibrosis (QLF) score has been developed as a computer-aided diagnostic metric in
a scleroderma-related interstitial lung disease (SSc-ILD) [1].
Objective: To test an association the QLF from CT score with pulmonary function
tests in new study cohort.
Methods: From our anonymized research database, 119 subjects with SSc-ILD
(mean age 48±10.6 years and 70.7% ±14.3 of FVC) underwent baseline CT
scans with high-resolution, volumetric, 64 detectors in the prone position at full
inspiration. The extents of fibrotic patterns were measured as a QLF score in
5 steps: 1) denoise images; 2) grid-sample at a fixed location; 3) convert the
characteristics of intensities into texture features; 4) classify voxels as fibrotic

Correlation between QLF and pulmonary function test

ρ (p-value) QLF score in the evaluation set [1] QLF score in the new cohort

FVC –0.31 (p<0.0001) –0.53 (p<0.0001)
DLCO –0.35 (p<0.0001) –0.35 (p<0.0001)
FEV1 –0.23 (p=0.0001) –0.45 (p<0.0001)

or non-fibrotic patterns based on texture features and 5) report fibrotic voxels as
percentages. Associations were tested by Spearman rank correlation.
Result: Correlations between pulmonary function test and QLF were similar in
the previous study and this new cohort as shown below.
Conclusion: The quantitative fibrotic patterns in whole lung can be a useful prog-
nostic metric of severity and the heterogeneity of distribution in fibrotic patterns
in lobes can be used as an index.
Reference:
[1] Kim HJ, Tashkin DP, Clements PJ, et al. A computer-aided diagnosis system

for quantitative scoring of extent of lung fibrosis in scleroderma patients. Clin
Exp Rheumatol. 2010 (5 Suppl 62); S26-35.

1441
Transthoracic echocardiography and pulmonary artery pressure assessment
in patients with COPD exacerbation
Szymon Skoczynski1, Katarzyna Mizia-Stec2, Grzegorz Brozek1,
Ewa Sozanska1, Zbigniew Gasior2, Wladyslaw Pierzchala1. 1Department of
Pulmonology SP CSK in Katowice, Medical University of Silesia, Katowice,
Poland; 2II Department of Cardiology, GCM in Katowice, Medical University of
Silesia, Katowice, Poland

Background: Transtchoracic echocardiography (TTE) is accepted as screening
tool for pulmonary hypertension (PAH), nerveless it is rarely performed in COPD
patients due to possible difficulties caused by hyperinflated lungs.
Aims and objectives: The aim of our study was to find out whether it would be
possible to predict if TTE is capable to assess pulmonary artery pressure (PAP) in
patients with COPD exacerbation.
Methods: 40 consecutive patients with COPD exacerbation were enrolled. TTE
directed for diagnosis of PAP, pulmonary function tests, blood gases, six minute
walking test and BORG scale were performed at baseline and after successful
treatment.
Results: It was possible to perform TTE in 17 (42,5%) subjects on admition and
in 26 (65%) at discharge. PAH was present in 88,2% pre-treatment, and in 80,8%
post-treatment (PAP mean≥25 mmHg), and in 35,3% pre-treatment and in 52,9%
post-treatment (RVSP>35 mmHg). It was possible to measure PAPmean in 94,1%
patients pre-treatment, and in 96,2% post-treatment, whereas it was possible to
measure RVSP in 58,8% patients pre-treatment before, and 65,4% post-treatment.
Simple as well as multivariable analysis did not find predictive value (p>0,05) of
the following parameters: FEV1, FVC, IC, RV%TLC, TLC, ITGV, TLCO/VA, pO2,
pCO2, 6MWT distance, BORG scale, COPD stage (GOLD), BMI, pack-years,
sputum purulence to prognose possibility of obtaining accurate TTE results.
Conclusions: TTE may be used as noninvasive tool in assessment of PAPmean and
in much smaller extent in assessment of RVSP in patients with COPD exacerbation,
but it still seems impossible to predict in which patients it would be possible to
perform accurate TTE.

1442
Mean eccentricity index strongly reflects mPAP in patients with IPAH using
CINE cardiac MRI
Andrew Swift1,2 , Smitha Rajaram2, Robin Condliffe3, Helen Marshall2,
Dave Capener2, Judith Hurdman3, Charlie Elliot3, David Kiely3, Jim Wild2.
1Cardiovascular Biomedical Research Unit, National Institute of Health
Research, Sheffield, United Kingdom; 2Academic Unit of Radiology, University of
Sheffeild, Sheffield, United Kingdom; 3Sheffield Pulmonary Vascular Disease
Unit, Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, United
Kingdom

Introduction: Left ventricular systolic eccentricity index (sEI) measured at echo-
cardiography has been shown to correlate with pulmonary artery pressure in
patients with pulmonary hypertension (PH). This study assesses the relationship
of sEI, diastolic eccentricity index (dEI) and mean eccentricity index (mEI) with
mPAP in patients with idiopathic pulmonary arterial hypertension (IPAH) using
CINE cardiac MRI.
Methods: We studied 36 patients with IPAH who underwent RHC and MRI within
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48 hours. MR imaging was performed on a 1.5T whole body scanner GE HDx
(GE Healthcare), short axis (SA) cine images were acquired using a cardiac gated
multi-slice balanced steady state free precession sequence. Measurements were
obtained from the mid-chamber SA end-systolic image and end diastolic images,
the ratio D2/D1 was calculated in systole and diastole, where D2 is the diameter
parallel and D1 is perpendicular to the IVS. mEI is calculated from (sEI +dEI)/2.
A second observer (SR) repeated the measurements.
Results: The correlation between mEI and mPAP was highly significant at r=0.95,
p<0.0001. Weaker yet significant correlations were found between sEI verses
mPAP, r=0.69 and dEI verses mPAP, r=0.40.
A good level of interobserver agreement was demonstrated for our eccentricity
index measurements, k=0.80.
Discussion: A strong relationship between mEI and mPAP has been demonstrated
in our cohort of patients with IPAH.

157. Epithelial cells: role in health and disease

1443
Late-breaking abstract: Activation of the macrophage inflammasome by
TLR3 ligation potentiates release of IL-8 and IP-10 from alveolar type II
epithelial cells via a paracrine cytokine network
Davide Grandolfo, Andrew Thorley, Teresa Tetley. Lung Cell Biology, National
Heart & Lung Institute, Imperial College London, London, United Kingdom

Recognition of microbial ligands by Toll-like receptors is central to the innate
immune response of the peripheral lung to infection.
This study investigated the effect of TLR3 ligation on cytokine release by primary
human alveolar type II epithelial (ATII) cells and macrophages (AMs) alone and
in co-culture. We hypothesised that TLR3 ligation elicits a distinct cytokine profile
in both cell types which is enhanced by co-culture.
Monocultures and co-cultures of ATII cells and AMs were were exposed to the
TLR3 ligand PolyI:C for 24h. Both cells released IL-8 and IP-10 in response to
PolyI:C; co-culture significantly potentiated their release 4- and 5.7-fold respec-
tively (P<0.0001). The potentiation was not ATII:AM cell contact dependent;
addition of Poly I:C treated AM conditioned medium to ATII monocultures main-
tained the response whereas conditioned medium from ATII cells did not induce
potentiated release from AMs. To elucidate which macrophage-derived cytokines
were responsible for the potentiated response, neutralising antibodies were added
to conditioned medium from AMs prior to incubation with ATII monocultures.
Results demonstrated that neutralization of inflammasome-related cytokines, IL-1β

and IL-18, significantly inhibited release of IL-8 and IP-10 (Table1).

Inhibition of cytokine release from ATII cells

Neutralising Ab Inhibition of IL-8 Inhibition of IP-10

IL-1β 20% (P<0.01) ns
IL-18 47% (P<0.0001) 40.3% (P<0.0001)

In conclusion, our study demonstrates that TLR3 ligands activate the AM inflam-
masome, inducing release of IL-1β and IL-18 which potentiates the innate immune
response of the alveolar epithelium.

1444
Compressive forces stimulate release of TGFβ2 from differentiated bronchial
epithelial cell cultures from asthmatic but not normal donors
Christopher Grainge, Patrick Dennison, Donna Davies, Peter Howarth. Division
of Infection, Inflammation and Immunity, Southampton University School of
Medicine, Southampton, Hampshire, United Kingdom

Bronchoconstriction induces mechanical stress in the airways and normal bronchial
epithelial cells respond by inducing profibrogenic responses. No studies have ex-
amined whether these responses are similar in asthmatic and non asthmatic
populations. We tested the hypothesis that primary bronchial epithelial cells from
asthmatic and non asthmatic donors respond similarly to mechanical stress mim-
icking bronchoconstriction by release of TGFβ2.
Methods: Bronchial epithelial cells from healthy (n=9) and asthmatic (n=9) volun-
teers were obtained at bronchoscopy, expanded and grown at an air liquid interface
(ALI). These were apically compressed with 5%CO2 in air (30cm water pressure)
for 1 hour, or sham compressed. 24 hours later total TGFβ2 was measured by
ELISA in the basolateral medium.
Results: After sham compression, TGFβ2 release was similar in ALI cultures from
healthy (median (IQR) 203.4 (143.8-271.7) pg/ml) or asthmatic (245.5 (162.3-
276.6)) donors (p=0.67). After active compression, TGFβ2 significantly increased
in the asthmatic ALI culture medium (median (IQR) of 299.4 (205.4-365.0))
(p=0.02) but there was no increase in healthy cultures (median (IQR) 254.0
(137.7-281.7)) (p=0.68). This change amounted to a median (IQR) difference of
65.7 (24.5-110.7) pg/ml in the asthmatic group and 11.6 (-35.6-48.7) in the healthy
group (p=0.04).

Conclusions: Bronchial epithelial cells from asthmatic patients respond differently
from normal cells to compressive force in vitro that mimics bronchoconstriction.
This new finding suggests that there are at least two abnormalities in the asthmatic
airway; the initial bronchoconstriction, and the epithelial response to it.

1445
SIRT6-induced activation of autophagy inhibits CSE-induced bronchial
epithelial cell senescence
Naoki Takasaka1, Jun Araya1, Hiromichi Hara1, Satoko Fujii1 , Yoko Yumino1,
Takanori Munata1, Makoto Kawaishi1, Jun Hirano2, Makoto Odaka2,
Toshiaki Morikawa2, Katsutoshi Nakayama1, Kazuyoshi Kuwano1. 1Division of
Respiratory Diseases, Department of Internal Medicine, Jikei University School
of Medicine, Minatoku, Tokyo, Japan; 2Division of Chest Diseases, Department
of Surgery, Jikei University School of Medicine, Minatoku, Tokyo, Japan

Introduction: Senescence has been implicated in the pathogenesis of COPD,
and tobacco smoke is known to induce cellular senescence. SIRT6, a class III
histone deacetylase (HDAC), has been demonstrated to potentially antagonize
cellular senescence. Autophagy, a lysosomal degradation pathway, is associated
with celluar senescence.
Aim: To elucidate the regulatory role for SIRT6 in autophagy activation in terms
of tobacco smoke-induced cellular senescence
Methods: Primary HBEC were used for the experiments. Senescence associated
beta-galactosidase (SA-b-gal) staining and western blotting of p21 were performed
to evaluate cellular senescence. SIRT6 expression vector and siRNA were trans-
fected into HBEC. To characterize autophagy, fluorescence microscopic detection
of LC3-EGFP dot formation and western blotting for LC3, p62 were performed.
Results: CSE-induced cellular senescence was inhibited by SIRT6 overexpres-
sion, while SIRT6 knock down increased the percentage of SA-b-gal positive cells.
SIRT6 overexpression increased autophagy activation as shown by formation of
LC3-EGFP dot and increased conversion from LC3-I to –II at basal level after CSE
treatment. In contrast, SIRT6 knock down repressed autophagy activation. Further-
more, SIRT6-induced autophagy suppressed the accumulation of p62 expression
after CSE treatment. SIRT6-induced autophagy regulated CSE-induced cellular
senescence, because autophagy inhibition by knock down of LC3 diminished
anti-senescent effect of SIRT6 overexpression.
Conclusion: These findings suggest the pivotal regulatory role of SIRT6 in au-
tophagy activation and CSE-induced cellular senescence. SIRT6 might be a target
molecule for the treatment of COPD.

1446
A three miRNA signature regulates the CF transmembrane conductance
regulator (CFTR) in cystic fibrosis airway epithelium
Irene Oglesby1, Shane O’Neill2, Noel McElvaney1, Catherine Greene1.
1Respiratory Medicine, Royal College of Surgeons in Ireland, Dublin, Ireland;
2Respiratory Medicine, Beaumont Hospital, Dublin, Ireland

Expression profiling studies have identified altered miRNA patterns in several
human diseases, however little is known of the role miRNA play in cystic fibrosis
(CF). Here we examined the impact of altered miRNA expression in CF bronchial
epithelium on CFTR expression.
We performed miRNA expression profiling on bronchial brushings taken from five
CF and five non-CF individuals by qRT-PCR using Taqman Low Density Arrays
(TLDAs). Expression of altered miRNA was validated by qRT-PCR in additional
brushings and in vitro in CF and non-CF bronchial epithelial cell lines. CFTR
gene expression was also measured. miRNA inhibition and over-expression studies
were performed in CFBE41o– and 16HBE14o– cell lines respectively in vitro and
CFTR mRNA and protein was detected by qRT-PCR and western blot.
Of the 667 miRNA examined 56 were down-regulated and 36 up-regulated in CF.
Using in silico analysis we identified miRNAs predicted to target the CFTR gene
that were collectively up-regulated in the CF samples e.g. a three miRNA signature
consisting of miR-145, miR-223 and miR-494. Knockdown of miR145, -223 and
-494 in CFBE41o– cells led to an increase in CFTR protein production. Conversely
a decrease in CFTR expression was observed following miRNA over-expression
in 16HBE14o– cells. CFTR mRNA expression was significantly decreased in CF
vs. non-CF bronchial brushings.
These data show that miRNA are differentially expressed in the CF airway ep-
ithelium, miRNA targeting CFTR are up-regulated and CFTR is reciprocally
down-regulated. The regulation of CFTR by miRNA may represent an additional
endogenous level of control over mutant CFTR in classes I, II or V CFTR
mutations.

1447
IL-17A induces glucocorticoid insensitivity in airway epithelial cells
Jan Zijlstra1, Nick ten Hacken2, Roland Hoffmann1, Antoon van Oosterhout1,
Irene Heijink1. 1Pathology and Medical Biology, University Medical Center
Groningen, Groningen, Netherlands; 2Pulmonolgy, University Medical Center
Groningen, Groningen, Netherlands

Glucocorticoids (GC) are the cornerstone of asthma treatment. However, a subset
of asthma patients is insensitive, which is a problem in the management of asthma.
Previous studies suggest that GC-insensitivity is associated with Th17 cells. Th17
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cells act by producing inflammatory cytokines, including IL-17A. We aimed to
assess whether IL-17A reduces GC sensitivity in airway epithelial cells and to
elucidate the underlying mechanism.
We investigated the effect of IL-17A on the suppressive effect of budesonide
(BUD) (10-10-10-9M) on TNF-α-induced IL-8 secretion and on Histone Deacetylase
(HDAC) activity in the human bronchial epithelial cell line 16HBE with/without
specific inhibitors for the ERK, p38 and PI3K pathways and upon overexpression
of HDAC2.
We observed that IL-17A-induced IL-8 secretion is normally sensitive to GC
in 16HBE, in contrast pre-treatment with IL-17A (2h) significantly reduces the
sensitivity of TNF-α-induced IL-8 secretion to BUD. Immunodetection revealed
that IL-17A activates the p38, ERK and PI3K pathways, but only inhibition of PI3K
signaling reversed this GC-insensitivity. Our data suggest that IL-17A-induced
GC-insensitivity is mediated by a reduction in HDAC2 activity, as IL-17A reduced
HDAC activity, while overexpression of HDAC2 reversed IL-17A-induced GC-
insensitivity. In contrast, IL-17A did not affect BUD-induced transcriptional activ-
ity, suggesting that IL-17A does not impair translocation of the ligated GC receptor.
In conclusion, we show that IL-17A induces GC-insensitivity in bronchial ep-
ithelium which likely involves PI3K-dependent reduction in HDAC2 activity.
IL-17A-induced PI3K signaling may thus serve as a new target for therapeutic
intervention in GC-insensitive asthma.

1448
Corticosteroid-dependent transcription is reduced by inflammatory stimuli in
human airway epithelial cells: Rescue by long-acting β2-adrenoceptor
agonists
Christopher Rider, Elizabeth King, Neil Holden, Mark Giemmbycz,
Robert Newton. Airways Inflammation Research Group, University of Calgary,
Calgary, AB, Canada

Rationale: Inhaled corticosteroids (glucocorticoids) are the most effective treat-
ment for inflammatory diseases such as asthma. However, in some patients with
severe disease, or who smoke, or suffer from COPD, these drugs are less effective.
While many investigators focus on the repression of inflammatory gene expression,
corticosteroids also induce the expression (transactivation) of numerous genes to
elicit anti-inflammatory effects.
Results: Using human bronchial airway epithelial, BEAS-2B, and pulmonary,
A549, cells, we show that tumour necrosis factor (TNF) α, interleukin (IL)-1β,
fetal calf serum (FCS), phorbol ester, cigarette smoke extract and a Gq-linked
G-protein coupled receptor agonist, all attenuate simple glucocorticoid response
element (GRE)-dependent transcription. With TNFα and FCS, this was not over-
come by increasing concentrations of dexamethasone, budesonide or fluticasone
propionate. Thus, maximal GRE-dependent transcription was reduced and this
was confirmed for the glucocorticoid-induced gene, p57KIP2. Long-acting β2-
adrenoceptor agonists (LABAs), formoterol fumarate and salmeterol xinafoate,
enhanced simple GRE-dependent transcription to a level that could not be achieved
by glucocorticoid alone. In the presence of TNFα or FCS, which repressed corti-
costeroid responsiveness, LABAs restored corticosteroid-dependent transcription
to that achieved by corticosteroid alone.
Conclusions: The repression of transactivation represents a mechanism to explain
corticosteroid resistance and its reversal may explain the clinical benefit of LABAs
as an add-on therapy in asthma and COPD.
Funded by AstraZeneca.

1449
Azithromycin fails to restore apoptosis in cystic fibrosis airway epithelium
post viral infection
Erika Sutanto2,3 , Clara Foo1,2, Anthony Kicic1,2,3, Stephen Stick1,2,3 ,
ARESTCF2,3,4,5. 1School of Paediatrics and Child Health, University of Western
Australia, Perth, Australia; 2Department of Respiratory Medicine, Princess
Margaret Hospital for Children, Perth, Australia; 3Clinical Sciences, Telethon
Institute for Child Health Research, Perth, Australia; 4Department of Respiratory
Medicine, Royal Children’s Hospital, Melbourne, Australia; 5Murdoch’s Children
Research Institute, Murdoch’s Children Research Institute, Melbourne, Australia

Rationale: Airway epithelium is primary target for respiratory viruses, especially
human rhinovirus (HRV). Apoptosis as early host defense mechanisms is induced
in response to viral infection. We have previously observed damped apoptotic
& increased viral replication in cystic fibrosis (CF) airway epithelium compared
to healthy controls. Azithromycin induces innate immune responses in non-CF
epithelium. We hypothesize that addition of azithromycin to HRV-infected CF
cells may restore/elevate their current apoptotic response to viral insult.
Methods: Airway epithelial cells (AEC) from healthy children (HNA) & those
with CF were infected with HRV1b at various multiplicities of infection (MOI:
3-25). AECs were either pre-treated for 24hr or co-treated with azithromycin
(1-10μM). Viral replication was determined using qPCR, apoptosis assessed using
ssDNA apoptosis kit & IL-8 measured via ELISA.
Results: HRV1b replication was 10-fold greater in CF compared to HNA despite
the expression of HRV1b-specific receptor remaining the same between the two
cohorts. Furthermore, CF exhibited a dampened apoptotic (∼2 fold) compared to
the healthy counterparts. Pre- or co-treatment of CF AEC with azithromycin had
little effect in restoring apoptosis to levels seen in healthy cells. Azithromycin also
did not reduce the level of IL-8 in CF in response to HRV infection.

Conclusion: Although CF are more susceptible to HRV1b infection, the dampened
apoptotic response seen in CF epithelium after HRV infection cannot be restored
with pre or co-treatment with azithromycin. The increased production of IL-8
observed post viral infection was not ameliorated following macrolide treatment.
Funding: NHMRC, ARC, ACFRT.

1450
Transcription factor p63 regulates differentiation- and repair-related genes in
primary human bronchial epithelial cells: Implications for airway
remodeling in asthma
Stephanie Warner1, Tillie-Louise Hackett1,2, Furquan Shaheen1,
Darryl Knight1,2 . 1James Hogg Research Centre, Heart + Lung Institute,
Vancouver, BC, Canada; 2Pharmacology, Anaesthesiology and Therapeutics,
University of British Columbia, Vancouver, BC, Canada

Rationale: We have previously shown increased expression of the transcription
factor p63 in the asthmatic epithelium, both in vivo and in vitro (Hackett et al.
AJRCCM 2009 180(2):122-33). p63 is a crucial regulator of development and main-
tenance of a stratified epithelium in tissues such as the skin and kidney. Whether p63
has a similar role in regulating genes involved in airway epithelial barrier function,
and could thus contribute to the airway remodeling seen in asthma, is unknown.
Objective: To determine the role of p63 in regulating expression of genes involved
in airway epithelial adhesion, differentiation, structural integrity and cell cycle
progression.
Methods: Monolayer cultures of primary human bronchial epithelial cells (n=5)
were treated with 50nM custom Stealth siRNA (Invitrogen) targeting various p63
isoforms. RNA was collected at 48h and real-time qPCR for 21 epithelial genes
was performed (SA Biosciences, USA). Results were normalized to GAPDH
expression. One-way ANOVA with Dunnett’s post-test were employed to assess
statistical significance.
Results: Loss of p63 expression was found to significantly (p<0.05) decrease
expression of several genes, most notably the differentiation-associated genes β-
catenin and Jagged 1, the proliferation and repair-related gene Epidermal Growth
Factor Receptor (EGFR) and the extracellular matrix component Lamininγ2.
Conclusions: In primary human airway epithelial cells, p63 loss results in de-
creased expression of key genes involved in epithelial differentiation and repair.
This may have an impact on the phenotype observed in the asthmatic epithelium.

158. Exercise training: new populations, new
techniques

1451
Preliminary results of pulmonary rehabilitation in interstitial lung diseases:
A randomised controlled trial B32220095560
Silvia Pérez Bogerd1, Wim Wuyts1, Veronica Barbier1, Daniel Langer1,2,
Chris Burtin1,2, Hans Van Remoortel1,2 , Marc Decramer1, Thierry Troosters1,2,
Wim Janssens1. 1Pulmonary Rehabilitation and Respiratory Division, UZ
Gasthuisberg, Leuven, Belgium; 2Faculty of Kinesiology and Rehabilitation
Sciences, Katholieke Universiteit Leuven, Leuven, Belgium

Background: Pulmonary rehabilitation (PR) is an excellent therapeutic option
in chronic lung diseases, however there are little data on PR in interstitial lung
diseases (ILD).
Aims: To report preliminary 3month outcomes of a randomised controlled trial
evaluating the effects of PR on exercise capacity (Six Minute Walking Distance,
6MWD; Peak Work Rate, Wmax), quality of life (SGRQ, CRDQ) and muscle
force (QF) in 50 ILD patients over 1 year.
Method: Patients were randomly assigned to receive a PR program or usual
medical care. Mean changes in outcomes were compared between the study arms.
Results: 3month data are currently available in 34 patients (table 1). 6MWD and
Wmax increased significantly in the PR group compared to the control group
(mean differences 67m [95%CI 34 to 101m] (figure 1) and 16W [95%CI 5 to
26W]). An improvement in QOL was also observed (SGRQ -12,5 [95%CI-18 to-7]
and CRDQ 17,5 [95%CI 12 to 23]). Improvements in QF between both groups did
not reached statistical significance (p=0,06).

Table 1. Baseline characteristics of patients. Data as mean ± SD

Controls (n=17) PR (n=17)

Age (y) 65±9 63±12
Gender M/F 7/10 12/5
DLCO (%pred) 41±11 43±15
6MWD (%pred) 78±12 71±14
Wpeak (%pred) 72±27 61±20
QF (%pred) 75±37 77±26
SGRQ (points) 38±17 44±13
CRDQ (points) 86±23 83±15

259s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



SUNDAY, SEPTEMBER 25TH 2011

Figure 1

Conclusion: Our data strongly suggest that PR improves exercise capacity and
quality of life in patients with ILD.

1452
Effects of exercise training after lung transplantation: 1 year follow-up of a
randomized controlled trial
Daniel Langer1,2, Thierry Troosters1,2, Chris Burtin1,2 , Lieven Dupont1,2 ,
Geert Verleden1,2, Marc Decramer1,2, Rik Gosselink1,2. 1Faculty of Kinesiology
and Rehabilitation Sciences, Katholieke Universiteit Leuven, Leuven, Belgium;
2Respiratory Rehabilitation and Respiratory Division, Universitaire Ziekenhuizen
Leuven, Leuven, Belgium

In this study we investigated the effects of a 3-months exercise training program
that was initiated immediately following hospital discharge after lung transplan-
tation (LTx). Primary outcomes were participation in daily physical activity and
physical fitness 1 year after LTx.
Methods: Patients were randomized after hospital discharge to receive either
exercise training (n=17) or a control intervention consisting of instructions to be
physically active (n=16). Patients were assessed upon hospital discharge following
LTx (baseline) and outcomes of interventions were evaluated 1 year later. Com-
parisons between groups were adjusted for baseline measurements (ANCOVA).
Daily activity was assessed with the DynaPort (McRoberts, The Hague, NL) and
the SenseWear Monitor (BodyMedia, Pittsburgh, US).
Results: Age, gender distribution (51% female), Type of LTx (21% single LTx),
pulmonary function, physical activity and physical fitness were comparable be-
tween groups on baseline. Statistically significant differences between groups 1
year after hospital discharge were observed in end-points reflecting physical fitness
and daily physical activity.

Comparison between groups 1 year after hospital discharge

Intervention Control p-value

Age (yrs) 59±4 59±6 0.90
FEV1 (% pred.) 92±21 89±25 0.657
6-minute walking distance (m) 559±69 476±75 0.003
Quadriceps force (% pred.) 91±21 71±20 0.009
Walking time (min/day) 84±28 54±30 0.006
Moderate Intense Activity (min/day) 100±68 58±70 0.09

Conclusions: Results of this randomized controlled trial show that supervised
exercise training initiated immediately following hospital discharge improves
functional recovery up to one year after LTx.

1453
Comparison of two resistance training protocols on muscle strength,
functional capacity and quality of life of stable untrained COPD
Rafaela Bonfim, Ercy M.C. Ramos, Alessandra C. Toledo, Giovana N.B. Ferrari,
Luciana C. Fosco, Carlos M. Pastre, Dionei Ramos. Physiotherapy, UNESP - Sao
Paulo State University, Presidente Prudente, São Paulo, Brazil

Reduced peripheral muscle strength is associated with exercise intolerance in
patients with chronic obstructive pulmonary disease (COPD). The use of elastic
tubing (ET) in resistance training has been reported to be a cheaper device and ef-
fective method to increase muscle strength. This study compared the effectiveness
of two resistance training program after 8 weeks: a conventional (C) and a ET pro-
grams on muscle strength, functional capacity and quality of life in COPD patients.
We evaluated 34 stable COPD (24 men, aged 62±8.27 years, pack/years index of
71,19±41,12 and FEV1 1,24±0,49) divided into two groups: conventional resis-
tance training (n=17) performed at moderate intensity 60–80% (3×10 RM) and
elastic tubing resistance trained at 2–7 sets of repetitions determined individually
by resistance to fatigue test. Muscle strength (dynamometer), six-minute walk test
(6MWT) and quality of life questionnaire for Chronic Respiratory Questionnaire
(CRQ) were assessed. After 8 weeks both protocols showed improvements in
muscle strength assessment for all motions made during the protocol (p<0.05) and
in the performance on the 6MWT (from 427.29±95.03 to 491.64±79.67 and from
384.17±104.97 to 427.17±106.8, p=0.0018 and p=0.0092, EB and C program
respectively). The CRQ showed statically significant improvement on dyspnea and
emotional function (p<0.05) in ET group and in the dyspnea and self-control in C
group (p<0.05).
Conclusion: Resistance training with ET showed similar results to those found

in conventional training, which shows that this device can be used with a more
accessible option for resistance training in COPD.

1454
Non-linear exercise training is the preferred training method in patients with
severe COPD
Peter Klijn1, Henk van Stel2, Ton van Keimpema1,3, Rik Gosselink4.
1Department of Pulmonology, Asthma Center Heideheuvel, Hilversum,
Netherlands; 2Julius Center for Health Sciences and Primary Care, University
Medical Center, Utrecht, Netherlands; 3Department of Pulmonology, Academic
Medical Center, Amsterdam, Netherlands; 4Respiratory Rehabilitation,
Katholieke Universiteit Leuven, Leuven, Belgium

Methods: COPD patients underwent exercise training 3-times/wk for 12 weeks and
were randomized to either NLE [N=36; FEV1 31±9.2%pred, 61±7.1yr, fat-free
mass (FFM) index 15.4±2.6 (kg FFM)/m2] or combined endurance and progres-
sive resistance training (Spruit et al ERJ 2002) [EPR N=36; FEV1 33±9.5%pred,
61±5.4yr, FFM-index 15.5±2.3 (kg FFM)/m2]. NLE: resistance training with
varying repetition zones based on maximum load (1RM): strength 1-3, 4-6, 8-
10 reps, 50-85%1RM; local muscle endurance 12-15, >20 reps, 30-50%1RM;
ergometer training with varying intensity zones (%maximum workload (Wmax)
from maximum exercise test: 60%, 65-80%, 80-85%, >85%).
Results: After 12 weeks cycle endurance time at 75%Wmax increased in both
groups with significant larger improvements with NLE training (387±158 to
1049±244sec) compared to EPR (384±268 to 631±364sec) p<0.001.The NLE
group showed significant larger improvements compared to EPR for dyspnea
1.6±1.3 vs 0.8±1.2 and fatigue 1.4±1 vs 0.6±1.2 domains of Chronic Respiratory
Questionnaire (p<0.01). Both groups showed similar improvements for emotional
functioning 0.9±0.9 vs 0.8±1.1 and mastery 1.0±1.2 vs 1.0±1.2.
Conclusion: NLE is the preferred method of exercise training in patients with
severe COPD compared to the present guideline based method because of better
improvement of both endurance and health-related quality of life.

1455
Effects of whole body vibration in patients with COPD: A randomized study
Bihiyga Salhi, Eric Derom. Department of Respiratory Medicine, University
Hospital Ghent, Ghent, Belgium

Introduction: Besides conventional resistance training (CRT), whole body vibra-
tion (WBV) has been shown to be effective. Effects of WBV in COPD patients
have not been assessed so far.
Aim: To compare, the effects of WBV with those obtained by CRT on exercise
capacity, muscle force and QoL.
Methods: Patients with COPD, referred for pulmonary rehabilitation, were ran-
domized in one of two training groups. Patients in CRT group performed resistance
training on multigym equipment and patients in WBV group trained on a FITVIBE.
Results: 70 patients with COPD, showed at baseline an impaired exercise capacity,
muscle force and QoL, no significant differences were seen between groups. Both
groups improved the exercise capacity, muscle force and Qol over time. There
were no significant differences after training.

WBV (N=33) CRT (N=37)

Baseline Change after 12 w Baseline Change after 12 w

Age (years) 58 (53–72) 61 (53–66)
FEV1 (L) 1.2 (0.9 to 2.2) 0 (–0.2 to 0.1) 1.0 (0.9 to 1.3) 0 (–0.2 to 0.1)
BMI (kg/m2) 24 (22 to 26) 0.4 (–1 to 1.3)* 24 (22 to 29) 0.4 (–0.9 to 0.7)
Max.Load (Watt) 64 (43 to 89) 19 (2 to 25)* 52 (44 to 76) 12 (6 to 18)*
6MWD (m) 427 (310 to 500) 35 (5 to 98)* 350 (294 to 483) 55 (21 to 83)*
QF (Nm) 102 (60 to 119) 19 (–5 to 23)* 87 (55 to 104) 22 (–2 to 44)*
CRDQ (points) 72 (65 to 88) 14 (6 to 26)* 67 (59 to 90) 13 (5 to 18)*

Results were expressed as median (25P-75P); FEV1: Forced Expiratory Volume in one second;
BMI: Body Mass Index; 6MWD: 6 Minute Walking Distance; QF: Quadriceps Force; CRDQ:
Chronic Respiratory Disease Questionnaire. *p<0.05 baseline vs 12 weeks.

Conclusion: WBV is a promising training modality, which yielded the same
magnitude of training effects as those obtained with CRT.

1456
Home-based rehabilitation program for lung cancer patients
Valérie Coats, François Maltais, Sébastien Simard, Éric Fréchette, Didier Saey.
Pneumology, Centre de Recherche de l’Institut Universitaire de Cardiologie et de
Pneumologie de Québec, Québec, QC, Canada

Patients with lung cancer often experience a reduction in exercise tolerance and
muscle weakness. Despite the well-recognized effectiveness of pulmonary rehabil-
itation, few researches have studied its impact in lung cancer patients, particularly
among whose awaiting for a lung resection surgery (LRS).
Objectives: To investigate the feasibility of a short home-based rehabilitation
program (HBRP) in patients with lung cancer awaiting for a LRS and to determine
its effectiveness on exercise tolerance and skeletal muscle strength.
Methods: Ten patients with lung cancer awaiting for a LRS were invited to a
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4-week HBRP including moderate intensity aerobic activities (walking and cy-
cling) and muscular training performed three times weekly. Prior to and after the
4-week HBRP, cardiopulmonary exercise test, six-minute walking test (6MWT)
and muscle strengh were measured. Patients were asked to complete a diary
including adverse events and training information.
Results: No adverse event was reported during the rehabilitation program and
7 patients completed ≥75% of the HBRP. In the latter, the cycle endurance test
duration (277±70 Vs 379±165s,p=0.08) and the 6MWT (597±49 Vs 624±39m,
p<0.05) tended to be, or significatively, improved with training. There was a
significant improvement in strength of triceps and hamstrings (4±4kg and 10±9kg
p<0.05, respectively).
Conclusion: In patients with lung cancer awaiting for LRS, home-based rehabilita-
tion was feasible and induced some physiological gains, such as improved exercise
tolerance and muscle strength. This may be clinically relevant, because poor exer-
cise capacity is a strong predictor of postoperative complications in this population.
Project supported by the Canadian Lung Association.

1457
Exercise training improves exercise capacity and quality of life in people with
dust-related pleural and interstitial respiratory diseases: A randomised
controlled trial
Marita Dale1, Zoe McKeough1, Phillip Munoz2, Peter Corte2, Peter Bye2,3,
Jennifer Alison1,4. 1Discipline of Physiotherapy, The University of Sydney,
Sydney, NSW, Australia; 2Department of Respiratory Medicine, Royal Prince
Alfred Hospital, Sydney, NSW, Australia; 3Sydney Medical School, The University
of Sydney, Sydney, NSW, Australia; 4Physiotherapy Department, Royal Prince
Alfred Hospital, Sydney, NSW, Australia

The use of exercise training as a treatment option for people with dust-related
pleural and interstitial respiratory diseases has not been evaluated. A randomised
controlled trial was conducted to determine whether exercise training improved
exercise capacity and quality of life in people with dust-related respiratory dis-
eases compared to usual care. The inclusion criterion was a medical diagnosis of a
dust-related respiratory disease including asbestosis, silicosis and asbestos related
diffuse pleural thickening. Participants were randomised to exercise training (eight
weeks, three times per week) or usual care (control). Exercise capacity (six-minute
walk test and endurance cycle test) and quality of life (St George’s Respiratory
Questionnaire) were measured at baseline and at eight weeks by a blinded assessor.
Thirty-six of 37 participants completed the study (mean (SD) age 71 (7) years,
FVC 86 (20)% predicted, DLCO 56 (14)% predicted). Compared to usual care,
exercise training significantly increased six-minute walk distance (mean difference
50 metres, 95% CI 29 to 71), endurance cycle time (mean difference 225 sec-
onds, 95% CI 92 to 359) and significantly improved the St George’s Respiratory
Questionnaire Total score (mean difference -7, 95% CI -12 to -1). Improvements
in exercise capacity and quality of life reached the minimum clinically important
difference established for chronic obstructive pulmonary disease. Exercise training
is an effective treatment option for improving exercise capacity and quality of life
in people with dust-related pleural and interstitial respiratory diseases.

1458
Referrals, attendance, delivery, and response in an integrated pulmonary
rehabilitation pathway
Lauren Hogg1, Rachel Garrod2, Hannah Thornton3, Lynn McDonnell1,
Helene Bellas2, Craig Davidson4, Patrick White3. 1Department of Physiotherapy,
Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom;
2Department of Physiotherapy, King’s College Hospital NHS Foundation Trust,
London, United Kingdom; 3Department of Primary Care and Public Health
Sciences, King’s College London, London, United Kingdom; 4Lane Fox Unit,
Guy’s and St Thomas NHS Foundation Trust, London, United Kingdom

Introduction: Pulmonary rehabilitation is the most effective COPD treatment in
improving quality of life. Access to PR is variable and rates of completion are
relatively low at 35%. In this study of an integrated system-wide PR service we
report on outcome, referral rates, and predictors of attendance and completion.
Method: Routine data were gathered prospectively on demography, rolling or
stand alone courses, spirometry, walking distance, quality of life, BMI, and refer-
rer, in patients referred for PR between April 2008 and October 2010. Predictors
of attendance and course completion were sought using multiple regression.
Results: 1563 patients were referred, 1117 attended for assessment and 593 (38%)
completed a PR course. Referred patients were of similar age and sex as the
COPD population from which they were referred but were more severely affected.
All PR programme types showed significant improvements in walking distance
and quality of life, reaching the minimum clinically important difference. Twice
weekly courses were more effective. Patients who were depressed (OR 0.75, CI
0.63-0.90), had a higher MRC dyspnea score (OR 00.76, CI 0.63-0.91), were
from lower socio-economic groups (OR 0.98,CI 0.97-0.99), or were referred by
GPs (OR 0.57, CI 0.35-0.94) were less likely to complete courses. Drop-out was
not affected by venue, once or twice weekly courses, or rolling or stand-alone
programmes.
Conclusions: Pulmonary rehabilitation is effective in real-world clinical practice
achieving results comparable to clinical trials. We have identified patients in whom
special intervention may be required to overcome the obstacles that place them at
greater risk of not completing PR.

159. Biomarkers and outcomes of community-
acquired pneumonia

P1459
Does the serum C-reactive protein (CRP) predict adverse outcomes in
patients admitted with community acquired pneumonia?
Gareth Walters, Hon Sum Liu, Monika Gemza, Farrukh Rauf. Respiratory
Medicine, Worcestershire Royal Hospital, Worcester, United Kingdom

BTS guidelines on management of community acquired pneumonia suggest that
failure of c-reactive protein (CRP) to resolve by ≥50% during admission predicts
complication1. We aimed to see whether a high admission CRP or non-resolving
CRP predicted adverse outcome in bacterial pneumonia. We undertook a retro-
spective cohort study of adults (n=197) admitted to our hospital with bacterial
pneumonia 2005-10. Age, length of stay (LOS), CRP on admission and subse-
quent CRPs were recorded from electronic patient data. We measured incidence
of abscess, parapneumonic effusion, empyema, ITU admission and all-cause mor-
tality within 30 days of admission, as adverse events. Incidence of adverse events
within 30 days: abscess (0%); effusion (9.6%); empyema (5.2%); ITU admis-
sion (7.6%); death (12.2%). CRP≥300mg/L on admission increased probability
of ITU admission (p=0.006;OR=6.5 (1.93-21.86)) but not effusion, empyema or
all-cause mortality. However, CRP≥100mg/L on admission was not associated
with increased probability of adverse event; although median LOS was 8 days
(IQR 4-20), compared to 6 (IQR 2-12.5) for CRP<100. Failure of CRP to fall
by ≥50% within ≥4 days of admission increased median LOS from 10 to 13
days, and increased probability of effusion (p=0.03;OR=5.83 (1.2-28.4)) and death
(p=0.02;OR=4.82 (1.26-18.5)). Admission CRP≥100 and CRP≥300 are not reli-
able predictors of adverse outcome in our patients with pneumonia. In addition,
failure of resolution of CRP by ≥50% at ≥4 days increases probability of effusion
and death, but is not a reliable marker of empyema or ITU admission.
1BTS Community Acquired Pneumonia in Adults Guideline Group. Thorax
2009;64:s3(1-55).

P1460
Biomarkers as complication predictors in community-acquired pneumonia
Sergio Fandos1, Elisa Mincholé1, Ana Lasierra2, Ana Lilian Simon1,
Elisabeth Vera1, Maria Angeles Ruiz3, Salvador Bello1. 1Pulmonology
Department, Hospital Universitario Miguel Servet, Zaragoza, Spain; 2Clinical
Biochemistry Department, Hospital Universitario Miguel Servet, Zaragoza,
Spain; 3Microbiology Department, Hospital Universitario Miguel Servet,
Zaragoza, Spain

In order to determine if some marker that can help us to predict complications in
patients admitted with community-acquired pneumonia (CAP), we prospectively
included 228 patients and studied leukocyte count (WBC), C-reactive protein
(CRP), procalcitonin (PCT) and midregional proadrenomedullin (MR-proADM)
in the first 24 hours of their arrival.
One hundred and forty six (64%) patients suffered 310 significant complications
within first 30 days after hospital admittance. Most frequent complications were:
respiratory failure, pleural effusion, left cardiac failure, tachyarritmias, septic
shock and mechanical ventilation. We found significant raised levels of MR-
proADM (p<0.0001), PCT (p=0.001) and CRP (0.004) (Table 2) and in higher
PSI (p<0.0001) and CURB65 (p<0.0001) scores, in patients with complications.

In ROC analysis the best AUCs were PSI 0.729 and MR-proADM 0.706. The
optimal cut-off to predict complications for MR-proADM was 0.833 nmol/L,
(sensitivity 67.35%, specificity 66.23%, positive likelihood ratio (LHR+) 1.99
and negative likelihood ratio (LHR-) 0.49. Findings for PSI class 4 and 5, were
sensitivity 72.3%, specificity 62.34%, LHR+ 1.92 and LHR- 0.44. Similar results
were obtained when we compared patients with and without only respiratory
complications.
PCT and CRP, and especially MR-proADM and PSI score, appear to be useful in
early identification of patients at risk for complications during hospitalization
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P1461
Community acquired pneumonia (CAP) mortality and biomarkers
Ana Belen Lasierra2, Sergio Fandos1, Ana Lilian Simón1, Elisa Mincholé1,
Sandra García1, Maria Angeles Ruiz3, Francisco De Pablo1, Salvador Bello1.
1Pulmonology Department, Hospital Universitario Miguel Servet, Zaragoza,
Spain; 2Clinical Biochemistry Department, Hospital Universitario Miguel Servet,
Zaragoza, Spain; 3Microbiology Department, Hospital Universitario Miguel
Servet, Zaragoza, Spain

We studied the accuracy of white blood count (WBC) and 3 biological markers, C
Reactive Protein (CRP), Procalcitonin (PCT) and Proadrenomedulin (Pro-ADM)
obtained in the admittance at Emergency Department, in predicting mortality of
224 patients hospitalized with Community Acquired Pneumonia (CAP).

ROC analysis showed that AUC for MR-proADM was significantly higher com-
pared to those of PCT, CRP and WBC, and without significant differences when
compared with PSI and CURB65.

Optimal cut-off to predict 30-day mortality for MR-proADM was 1.066 nmol/L.
For 90 and 180-days mortality the optimal cut-off for MR-proADM was the same,
1.001 nml/L, and for 1-year mortality, 0.998 nmol/L
A logistic regression model combining MR-proADM levels with PSI score showed
a significant increasing of discrimination power for CAP mortality when compared
with PSI score alone.
MR-proADM is an accurate biomarker to early identification of patients with CAP
that are going to die, and its outcome prediction increases those of PSI score.

P1462
Usefullness of CPR and PCT in the etiological diagnosis of
community-acquired pneumonia
Rosaly Moreno1, Beatriz Montull1 , Eva Polverino2 , Soledad Reyes1, José
Miguel Sahuquillo3, Juan Ginés Córdoba3, Raquel Martinez1, Catia Cilloniz4,
Alexandra Gimeno1, Jacobo Sellarés2, María Angeles Marcos4,
Rosario Menéndez1, Antoni Torres2. 1Pneumology, Hospital Universitario la Fe,

Valencia, Spain; 2Pneumology, Hospital Clinic de Barcelona, Barcelona, Spain;
3Microbiology, Hospital Universitario la Fe, Valencia, Spain; 4Microbiology,
Hospital Clinic de Barcelona, Barcelona, Spain

Background: Biomarkers - C-reactive protein (CRP) and procalcitonin (PCT)- in
community-acquired pneumonia (CAP) could be useful to distinguish bacterial or
viral etiology.
Objective: To analyse initial levels of CRP and PCT in hospitalised CAP according
to etiological diagnosis.
Material and method: Prospective observational study in 685 patients. The etiol-
ogy of CAP was classified as bacterial, viral and atypical (Mycoplasma, Coxiella
and Chlamydophila). We have calculated the cut-off points of PCT and CRP to
differentiate bacterial or viral etiology and its diagnostic value through sensitivity
(S), specificity (E), positive predictive value (PPV) and negative predictive value
(NPV).
Results: An etiological diagnosis was reached in 295 (43%) patients: 203 (29.6%)
bacterial - 118 S pneumoniae (51.1%) and 24 Legionella (11.8%)-, 12 (1.8%) virus
and 24 (3.5%) atypical. The comparison between Legionella vs S pneumoniae with
a cut off CRP≥22 and S:70%. E:59%. PPV:27%. NPV:90%; Atypical vs Bacteria
with a threshold of PCT<0.5 and S:81%. E:68%. PPV:22%. NPV:97%; Virus vs
Bacteria with a cut off PCT<0.5 and S:89%. E:68%. PPV:12%. NPV:99%.

Biomarkers and etiological diagnosis CAP

Atypical vs Bacteria Virus vs Bacteria Virus vs Atypical Legionella vs
S. pneumoniae

CRP 11.3 vs 19, p=0.92 12 vs 19, p=0.67 12 vs 11.3, p=0.73 24.9 vs 19.9, p=0.009
PCT 0.19 vs 1.12, p=0.0001 0.24 vs 1.12, p=0.003 0.24 vs 0.19, p=0.73 0.7 vs 1.7, p=0.40

The results expressed in medians.

Conclusion: A threshold of PCT>0.5 rules out viral etiology with a very high
negative predictive value. Legionella is associated with initial higher CRP. CRP
and PCT do not allow to differentiate between viral or atypical etiology.

P1463
Lactate is an independent marker of severity in hospitalised patients with
community-acquired pneumonia
James D. Chalmers1, Aran Singanayagam2, Ahsan Akram2, Pallavi Mandal2,
Gourab Choudhury2, Maeve Smith2, Adam T. Hill2 . 1MRC Centre for
Inflammation Research, Queens Medical Research Institute, Edinburgh, United
Kingdom; 2Department of Respiratory Medicine, Royal Infirmary of Edinburgh,
Edinburgh, United Kingdom

Background: Accurate severity assessment is important to guide initial manage-
ment of patients with community-acquired pneumonia (CAP). Recognised severity
scores may fail to recognise some high risk patients. Lactate is a powerful marker
of sepsis but has not been studied in patients with CAP.
Methods: In a prospective study, arterial lactate was measured on admission in
855 patients with CAP. Recognised severity scores were calculated from admission
data. The outcomes of interest were 30-day mortality and the need for mechanical
ventilation or vasopressor support (MV/VS). The area under the receiver operator
characteristic curve (AUC) and multivariable analysis adjusting for pneumonia
severity were used to evaluate predictive markers.
Results: 30-day mortality increased with increasing arterial lactate level from 2.8%
for lactate ≤2mmol/l, 17.9% for 2.1mmol/l-3.9mmol/l up to 30.8% in patients
with lactate ≥ 4mmol/L (p<0.0001). Requirement for mechanical ventilation or
vasopressor support increased with increasing lactate levels from 4.2% for lactate
≤2mmol/l, 15.6% for 2.1mmol/l-3.9mmol/l up to 36.4% in patients with lactate
≥ 4mmol/L (p<0.0001). Lactate had an AUC of 0.74 (0.71-0.77) for 30-day
mortality which was lower than that for CURB65- AUC 0.77 (0.74-0.80) and
PSI-0.81 (0.78-0.84). Lactate had an AUC of 0.73 (0.70-0.77) for MV/VS which
was equivalent to CURB65 and PSI.
On multivariate logistic regression, arterial lactate was an independent marker pre-
dicting 30-day mortality-odds ratio 1.33 (1.19-1.49, p<0.0001), and MV/VS-odds
ratio 1.49 (1.34-1.66, p<0.0001).
Conclusion: Lactate is an independent marker of severity in CAP predicting both
30-day mortality and requirement for MV/VS.

P1464
An unbalanced inflammatory response on admission impacts clinical stability
in hospitalized patients with community-acquired pneumonia (CAP)
Stefano Aliberti1, Letizia Corinna Morlacchi2, Andrea Gramegna2,
Barbara Dallari2, Samantha Galbiati2, Roberto Cosentini3, Anna
Maria Brambilla3, Fabio Giuliani2, Alberto Pesci1, Jose Bordon4,
Francesco Blasi2. 1Dipartimento di Medicina Clinica e Prevenzione, Università
degli Studi di Milano-Bicocca, A.O. San Gerardo, Monza, Italy; 2Dipartimento
Toraco-Polmonare e Cardio-Circolatorio, Università degli Studi di Milano,
IRCCS Fondazione Ca’ Granda Ospedale Maggiore Policlinico, Milano, Italy;
3Dipartimento di Medicina d’Urgenza, IRCCS Fondazione Ca’ Granda Ospedale
Maggiore Policlinico, Milano, Italy; 4Infectious Diseases, Internal Medicine
Department, Providence Hospital, Washington, DC, United States

Poor prognosis in CAP patients could be associated with an unbalanced inflam-
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matory response in terms of pro- and anti-inflammatory cytokines relationship.
The aim of our study was to evaluate the impact of the inflammatory response on
admission and time to reach clinical stability (TCS) in hospitalized patients with
CAP. An observational, prospective study was performed on consecutive patients
hospitalised for CAP from April to December 2010 at the Respiratory Dpt., Poli-
clinico Hospital, Milan, Italy. Cytokines were detected on blood samples collected
within 24 hours from the admission with a high sensitivity immunoassay, and
were classified as pro-inflammatory (IL6) and anti-inflammatory (IL4 and IL10).
Gradients between the latter and the former were also calculated. Two groups of
patients were identified: those who reached CS within 3 days from the admission
(Group A) and the rest of population (Group B).
A total of 43 subjects were prospectively enrolled (26 males; mean±SD age:
71±18 yrs). Cytokine values are shown in Table according to the two study
groups.

Cytokine, pg/mL p value

Group A Group B

IL6 20.51±25.93 142.32±164.29 0.015
IL4/IL6 0.28±0.45 0.05±0.07 0.006
IL10/IL6 0.13±0.13 0.04±0.05 0.001

Negative correlations were found between IL10/IL6 ratio and TCS (r: -0.372,
p=0.014), as well as IL4/IL6 ratio and TCS (r: -0.312, p=0.042).
An effective anti-inflammatory response seems to be a protective factor, whilst
individuals showing unbalanced pro-inflammatory patterns take a longer time to
recover. Further research is needed to assess the potential application of specific
therapeutic agents in order to attenuate inflammatory damage.

P1465
Biomarkers and community acquired pneumonia (CAP) severity
Ana Lasierra2, Sergio Fandos1, Elisa Minchole1, Ana Lilian Simon1, Maria
Angeles Ruiz3, David Nieto1, Elena Forcén1, Salvador Bello1. 1Pulmonology
Department, Hospital Universitario Miguel Servet, Zaragoza, Spain; 2Clinical
Biochemistry Department, Hospital Universitario Miguel Servet, Zaragoza,
Spain; 3Microbiology Department, Hospital Universitario Miguel Servet,
Zaragoza, Spain

To check if any biomarker can be useful to assess Community Acquired Pneumonia
(CAP) severity, we studied white blood cells count (WBC), and levels of C Reac-
tive Protein (CRP), Procalcitonin (PCT) and Proadrenomedullin (MR-proADM),
as well as PSI and CURB65 scores from 228 patients with CAP, within the first
24 hours of their admission in our hospital.
MR-proADM correlated better with both severity scores than other biomarkers,

Figure 1. Distribution of MR-proADM, PCT, CPR and WBC by PSI classes.

Figure 2. Power of biomarkers to discriminate between low risk (PSI 1-3) from high risk (PSI
4-5) CAP.

and was the only biomarker able to distinguish among all different risk classes of
PSI score (p<0.05 for every of the two groups comparisons, see figure 1 and 2).
ROC analysis for discrimination between low risk (PSI 1-3) from high risk (PSI
4-5) CAP showed that MR-proADM had the best AUC (0.811). and could be
considered a good predictor of CAP severity (see figure 1 and table 1).
Optimal cut-off of MR-proADM of 0.646 nmol/L showed a sensitivity of 92.1%,
specificity 55.1%, positive predictive value 76.2%, and negative predictive value
80.3% for severe CAP.

MR-proADM can be helpful, together with validated clinical scores, to identify
CAP severity in the first hours of patient’s management.

P1466
Biomarkers to discriminate bacterial, viral and mixed community acquired
pneumonia (CAP)
Elisa Mincholé1, Ana Lasierra2, Ana Lilian Simón1, Sergio Fandos1, Maria
Angeles Ruiz3, Virginia Moya1, Francisco De Pablo1, Salvador Bello1.
1Pulmonology Department, Hospital Universitario Miguel Servet, Zaragoza,
Spain; 2Clinical Biochemistry Department, Hospital Universitario Miguel Servet,
Zaragoza, Spain; 3Microbiology Department, Hospital Universitario Miguel
Servet, Zaragoza, Spain

To find out if C Reactive Protein (CRP), Procalcitonin (PCT) and Proad-
renomedullin (Pro-ADM) are able to discriminate different CAP etiologies, we
collected biological samples from 228 patients admitted in our hospital with CAP
in the first 24 hours. Average age: 73 years, 61% males. We performed a com-
plete microbiological searching, and found at least one pathogen in 155 (67.98%)
patients. Fifty seven were typical bacterial CAP, 57 viral or atypical and 41 were
mixed (virus + bacteria).
Results:
• PCT was the only biomarker that showed significant differences (p<0.0001)

between typical bacterial CAP (2.402 ng/mL) and viral/atypical bacterial CAP
(0.272 ng/mL). Also, was the only biomarker that discriminated (p=0.007) viral
pneumonia from mixed pneumonia (1.568 ng/mL).

• PCT and CRP levels in viral CAP showed significant differences (p<0.0001 and
p=0.046 respectively) when compared to the other etiologies grouped together
(typical bacterial + mixed).

• A PCT cut-off of 0.255 ng/mL identified typical bacterial involved CAP (bac-
terial and mixed) from viral/atypical ones, with a sensitivity of 74.23% and a
specificity of 50%.

Figure 1. Biomarker levels according to etiologies.

Conclusion: CRP, and especially PCT, seem to be useful in early identification of
typical bacteria-involved CAP, including those in association with viruses.

P1467
The ability of pro adrenomedullin to predict severe sepsis in patients with
comunity-acquired pneumonia
Ane Uranga1, Pedro Pablo España1, Alberto Capelastegui1,
Inmaculada Gorordo1, Rosa Diez1, Amaia Bilbao2, Carmen Mar3,
Edurne Bereciartua4, Edurne Bereciartua1. 1Pneumology, Hospital of Galdakao,
Galdakao, Vizcaya, Spain; 2Basque Foundation for Health Innovation and
Research, Basque Foundation for Health Innovation and Research, Sondika,
Vizcaya, Spain; 3Biochemistry, Hospital of Galdakao, Galdakao, Vizcaya, Spain;
4Microbiology, Hospital of Galdakao, Galdakao, Vizcaya, Spain

Objective: The aim of this study was to compare the ability that validated predictive
rules (PSI and CURB65) and the new biomarker Pro adenomedullin (proADM),
had to predict severe sepsis.
Methods: We prospectively included patients over 18 years old for a period of
one year. PSI and CURB65 scores were estimated to all of them on admission.
Blood samples were collected at the time of diagnosis to determine proADM
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levels. Patients with septic shock were also included. The predictive accuracy of
proADM, PSI or CURB65 to predict severe sepsis was determined by calculating
the area under the ROC curve (AUC). AUC values were compared using the
non-parametric method described by Hanley and NcNeil. Further, we also tested
whether the inclusion of the biomarker improves the performance of the PSI or
CURB65 risk scores by comparing the AUC values of the logistic regression
models including the biomarker and PSI or CURB65 to the model including risk
solely scores.
Results: A total of 615 patients with CAP were included in our study. 320
(52.03%) were hospitalized and 295 (47.97%) were not. A group of 232 patients
had severe sepsis of whom 15 had septic shock. The AUC for proADM to predict
severe sepsis was 0.85. The AUC for PSI score was 0.87 and the one for the
CURB65 score was 0.86. Once proADM was added to the PSI score or to the
CURB65 score, the AUC for predicting severe sepsis was 0.89. In both cases p
value was<0.0001.
Conclusion: ProADM is an important parameter in the prediction of severe sepsis
in patients with CAP. Indeed, adding this biomarker to validated predictive rules,
improves the predictive accuracy for severe sepsis.

P1468
Pro-adrenomedullin, pro-atrial natriuretic peptide and procalcitonin levels at
admission in patients with community-acquired pneumonia and its
correlation with risk scores
Alicia Lacoma1,3,4, Albert Bas1,3, Pere Tudela2,3, Jose Dominguez1,3,4 , Josep
Maria Mòdol2,3, Vicente Ausina1,3,4, Cristina Prat1,3,4 . 1Servei de Microbiologia,
Hospital Universitari Germans Trias i Pujol. Institut en Ciències de la Salut
“Germans Trias i Pujol”, Badalona, Spain; 2Unitat de Curta Estada-Urgències,
Hospital Universitari Germans Trias i Pujol. Institut en Ciències de la Salut
“Germans Trias i Pujol”, Badalona, Spain; 3Universitat Autònoma de
Barcelona, Badalona, Spain; 4CIBER Enfermedades Respiratorias, Instituto de
Salud Carlos III, Badalona, Spain

Objectives: To assess levels of MR-proADM, MR-proANP and PCT in patients
with community acquired pneumonia (CAP) and to correlate admission levels with
the following severity risk scores: PSI, CURB65 and severe CAP (SCAP) and
prognosis.
Methods: Study population was 85 patients with diagnosis of pneumonia. Epidemi-
ological, clinical, microbiological, analytical and radiological data were recorded.
Plasma samples were collected at admission. Patients were stratified according
to the PSI, CURB65 and SCAP. Complications were defined as need of ICU
admission or death.
Results: MR-proANP and MR-proADM showed significant differences across
PSI score (p=0.001 and p=0.001) whereas no statistical differences were found
for PCT (p=0.152). Regarding CURB65, MR-proANP and MR-proADM levels
increased according to CURB65 score points (p=0.001 and p=0.001), but not PCT
(p=0.071). Higher levels of MR-proANP (p=0.002), proADM (p=0.001) and PCT
(p=0.069) were found in patients with SCAP criteria. MR-proADM (p=0.001) and
MR-proANP (p=0.015) showed statistical differences when grouping SCAP in five
risk groups. Levels of PCT (p=0.053) and MR-proADM (p=0.001) were signifi-
cantly higher in patients admitted to ICU. Levels of all biomarkers were higher in
non-survivors in comparison to survivors, although no statistical differences were
found.
Conclusions: Admission MR-proANP and MR-proADM levels correlate with
pneumonia severity assessed by PSI, CURB65 and SCAP.
PCT levels correlate with new severity SCAP index.
Higher biomarkers levels can be useful for identifying patients with a poorer
prognosis.

P1469
Inflammatory pattern in bacteriemic community-acquired pneumonia
Beatriz Montull1 , Rosario Menéndez1, Eva Polverino2, Soledad Reyes1, Jose
Miguel Sahuquillo3, Juan Ginés Córdoba3, Catia Cilloniz4, Raquel Martínez1,
Rosaly Moreno1, Antoni Torres2, Jacobo Sellares2, María Ángeles Marcos4.
1Pneumology, Hospital Universitario la Fe, Valencia, Spain; 2Pneumology,
Hospital Clinic, Barcelona, Spain; 3Microbiology, Hospital Universitario la Fe,
Valencia, Spain; 4Microbiology, Hospital Clinic, Barcelona, Spain

Background: The inflammatory response in community-acquired pneumonia
(CAP) depends on the host response, causal microorganism and severity of infec-
tion.
Objective: To analyze in a prospective study the pattern of inflammatory cytokines
and biomarkers PCT and CRP (procalcitonin and C-reactive protein) in bacteriemic
CAP in hospitalized CAP patients.

Biomarkers and citokines in CAP

Bacteriemic CAP No bacteriemic P value

CPR 23.3 (13.96–4.53) 16 (8.8–23.8) 0.002
PCT 3.39 (0.4–11.6) 0.5 (0.19–2.24) 0.000
IL6 173 (46–461.3) 95 (34–233) 0.012
IL8 5 (2–26) 10 (3–20) 0.775
IL10 1 (0.25–36.25) 5 (0–18) 0.188

*CPR: C-Protein reactive, PCT: Procalcitonin, IL: Interleukine.

Results: 685 patients were included: 40 of them with bacteremia. The medians
of CRP, PCT, TNF and IL-6 were significantly higher in those with bacteriemia
(Table 1). PCT ≥0.36 to predict positive blood cultures showed sensitivity (S) of
85%, specificity (E) 42% and negative predictive value (NPV) of 98% (ROC area
0.70). The threshold of IL-6 ≥ 150 for predicting bacteremic CAP showed: 60%
sensitivity, 70% and 96% negative predictive value (ROC area 0.65).
Conclusions: Bacteriemic CAP is associated with higher inflammatory cytokine
systemic. PCT showed the highest diagnostic value. A cutoff ≥0.36 has high
sensitivity. Lower initial PCT levels rule out bacteriemic CAP with a high negative
predictive value.

P1470
C-reactive protein (CRP) utility in severe community-acquired pneumonia
(SCAP) prognosis
Alexander Makarevich1, Oksana Omelyanenko1, Elena Amelchenko2,
Tatyana Rybina2. 11st Department of Internal Diseases, Belarusian State
Medical University, Minsk, Belarus; 2Clinical Laboratory of Occupational
Diseases, Republican Scientific and Practical Center of Hygiene, Minsk, Belarus

Background: Among SCAP patients mortality is usually high, especially in those
requiring invasive mechanical ventilation (IMV) or vasopressor support (VS).We
aimed to assess CRP on admission and 8th day values association with mortal-
ity and adverse outcomes in SCAP patients requiring intensive care unit (ICU)
admission.
Methods: 30 ICU patients with SCAP (CURB-65 class 3,4) were enrolled. Control
group included 16 healthy volunteers. X-ray examination, CRP levels measurement
were performed on admission and on day 8. The main endpoints were in-hospital
outcomes (in-hospital mortality (IHM),duration of ICU stay (DICUS)), necessity
of IMV and VS.
Results: CRP values correlated with CURB-65 score (r=0,8;p<0,05 and
r=0,76;p<0,05 respectively) and were statistically different in CURB-65 class
3 and 4 patients (p<0,05).CRP levels were higher in non-survivors vs survivors
[median] [311 vs 241mg/ml,p<0,05 respectively]on the 1st and 8th days [249 vs
89 mg/ml, p<0,05 respectively], revealed correlation with IHM (r=0,64; p<0,05
and r=0,6; p<0,05 respectively). Longer DICUS was associated with higher CRP
values on admission (r=0,43; p<0,05). CRP on the 1st day correlated with ne-
cessity of VS and IMV (r=0,79; p<0,05 and r=0,63; p<0,05 respectively), their
values appeared to be higher in patients requiring VS and IMV vs those who didn’t
need them [311 vs 244 mg/ml respectively, p<0,05]. Negative X-ray dynamics
was associated with increased CRP levels on the 1st day (r=0,55; p<0,05).
Conclusions: Increased CRP values in SCAP patients requiring ICU admission
are associated with disease severity, negative X-ray dynamics and could be used
for identifying patients with high IHM risk, prediction of DICUS, necessity of VS
and IMV.

P1471
Biomarkers in severe community-acquired pneumonia (SCAP) prognosis,
complications and outcomes
Oksana Omelyanenko1, Alexander Makarevich1, Elena Amelchenko2,
Tatyana Rybina2. 11st Department of Internal Diseases, Belarusian State
Medical University, Minsk, Belarus; 2Clinical Laboratory of Occupational
Diseases, Republican Scientific and Practical Center of Hygiene, Minsk, Belarus

Background: Early prognostic assessement is crucial for SCAP patients man-
agement.We studied accuracy of C-reactive protein (CRP), ilnterleukin-2 (IL-2),
interferon-γ (IFN-γ), free triiodthyronine (fT3), free tetraiodthyronine (fT4), thy-
roid stimulating hormone (TSH), total cortisol (TC) in predicting SCAP hospital
mortality and disease severity, outcomes, complications, need for invasive me-
chanical ventilation (IMV) and vasopressor support (VS).
Methods: 30 ICU patients with SCAP CURB-65 class 3-5 were enrolled. Control
group included 16 healthy subjects.X-ray examination,serum markers measurement
were performed on the 1st day after admission.
Results: CAP severity was associated with enhanced CRP (r=0,8; p<0,05), IL-2
(r=0,64; p<0,05), TC (r=0,87; p=0,01), decreased fT3 (r= -0,75; p<0,05) values.
Non-survivors revealed higher CRP,IL-2, TC, lower fT3, TSH levels vs those in
survivors [median: 11 vs 241mg/ml, p<0,05], [138 vs 0,8 pg/ml, p=0,03], [1377
vs 865 nmol/l, p=0,03], [2,8 vs 4,6 pmol/l, p<0,05], [0,89 vs 2,6 mMU/l, p=0,03].
Necrotising pneumonia developed in patients with decreased IL-2, fT4 values (r=-
0,6; p=0,04 and r=-0,48; p=0,03),pleural effusion - in those with enhanced IFN-γ
levels (r=0,8; p=0,01). IL-2,CRP,TC values were higher in patients requiring VS
[122 vs 19 pg/ml, p=0,04], [311 vs 232 mg/ml, p<0,05], [1377 vs 865 nmol/l,
p=0,03]. Enhanced CRP, low fT3 levels were associated with IMV requirement
(r=0,63; p<0,05 and r=-0,71; p<0,05). Duration of ICU stay correlated with TC,
CRP values (r=0,89; p=0,01 and r=0,43; p=0,04),length of hospitalisation - with
TSH, fT4 levels (r= 0,56; p=0,01 and r= -0,44; p=0,05).
Conclusions: CRP, thyroid hormone, TC, IL-2, IFN-γ can augment early prog-
nostic assessment of SCAP pts.
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P1472
Comparison of inflammatory response biomarkers to predict complications
in hospitalized patients with community-acquired pneumonia
Ane Uranga1, Pedro Pablo España1, Alberto Capelastegui1,
Inmaculada Gorordo1, Rosa Diez1, Amaia Bilbao2, Carmen Mar3,
Edurne Bereciartua4. 1Pneumology, Galdakao Hospital, Galdakao, Vizcaya,
Spain; 2Basque Foundation for Health Innovation and Research, Basque
Foundation for Health Innovation and Research, Sondika, Vizcaya, Spain;
3Biochemistry, Galdakao Hospital, Galdakao, Vizcaya, Spain; 4Microbiology,
Galdakao Hospital, Galdakao, Vizcaya, Spain

Background: Recently, an extensive research has gone into identifying the pre-
dictive value of biomarkers for complications in community-acquired pneumonia
(CAP).
Objective: The aim of this study was to evaluate the utility of inflammatory
biomarkers measured on admission in hospitalized patients with CAP.
Methods: We prospectively included patients over 18 years old for a period of
one year. Procalcitonin (PCT), C reactive protein (CRP) and Pro adrenomedullin
(ProADM) were compared in predicting complications occurred in the follow-up
of 30 days. Mortality, severe sepsis, ventilation and/or septic shock and ICU/IRCU
admission were the complications analyzed. For the comparison of biomarkers,
the nonparametric Wilcoxon test was used, whereas AUC was used to measure the
predictive ability of each biomarker.
Results: A total of 320 patients with diagnosis of CAP were included in our study
and samples for biomarkers could be extracted in 258 of them. Table 1 shows the
results of the comparison of the biomarkers according to each outcome, and the
AUC values. Biomarkers are described as median and interquartile range.

Conclusion: ProADM is a powerful tool for the prediction of mortality and other
complications in hospitalized patients with CAP. In addition, we found that PCT
has the greatest predictive value for complications such as ventilation/shock or
ICU/IRCU admission.

P1473
Prognostic value of cortisol and adrenocorticotropic hormone (ACTH) in
severe community-acquired pneumonia (SCAP) patients
Oksana Omelyanenko1, Alexander Makarevich1, Elena Amelchenko2,
Tatyana Rybina2. 11st Department of Internal Diseases, Belarusian State
Medical University, Minsk, Belarus; 2Clinical Laboratory of Occupational
Diseases, Republican Scientific and Practical Center of Hygiene, Minsk,
Belarus

Background: Elevated serum total cortisol (TC) levels in critically-ill patients
revealed association with severity of critical illness as well as risk of death.We
aimed to evaluate adrenal function in SCAP patients requiring intensive care unit
(ICU) admission and it’s relationship with SCAP severity, outcomes (in-hospital
mortality (IHM), duration of ICU stay (DICUS)), need for invasive mechanical
ventilation (IMV) and vasopressor support (VS).
Methods: 30 ICU patients with SCAP CURB-65 class 3-5 were enrolled. Control
group included 16 healthy volunteers. Serum basal TC and ACTH were measured
on the 1st and 8th days.
Results: Increasing CAP severity was associated with increased TC values both on
admission and day 8 (r=0,87; p=0,011 and r=0,88; p=0,019).Their levels revealed
statistical difference in CURB-65 score classes (p=0,033 and p=0,048 respec-
tively). TC on admission and day 8 values demonstrated significant correlation
with IHM (r=0,86;p=0,011 and r=0,88; p=0,021 respectively) and were higher in
non-survivors vs those in survivors [median:1377 vs 865 nmol/l, p=0,033 and 823
vs 387 nmol/l, p=0,049 respectively]. TC on admission levels correlated with need
for VS (r=0,87, p=0,012) and showed higher concentrations in patients requiring
VS [1377 vs 865 nmol/l, p=0,034].TC values on the 1st day were associated with
DICUS (r=0,89; p=0,019).ACTH values on ICU admission appeared to be higher

in patients requiring IMV [33,5 vs 11,4 ng/ml respectively], (r=0,72; p=0,047),
but were not statistically different.
Conclusions: Elevated serum TC in SCAP is associated with disease severity
and could identify SCAP patients at high risk of IHM, predict DICUS and VS
requirement.

P1474
Interleukin-2 (IL-2) and interferon-γ(IF-γ) in idenitying severe
community-acquired pneumonia (SCAP) clinical outcomes and complications
Alexander Makarevich1, Oksana Omelyanenko1, Elena Amelchenko2,
Tatyana Rybina2. 11st Department of Internal Diseases, Belarusian State
Medical University, Minsk, Belarus; 2Clinical Laboratory of Occupational
Diseases, Republican Scientific and Practical Center of Hygiene, Minsk, Belarus

Background: Exaggerated and protracted proinflammatory response is associated
with poor prognostic implications in SCAP.We assessed the diagnostic value of
IL-2 and IFN-γ in identifying SCAP in-hospital outcomes and complications.
Methods: 30 SCAP patients CURB-65 class 3,4 were enrolled. Control group
included 16 comparable healthy volunteers. We performed X-ray examination,
IL-2 and IFN-γ measurement within the first 24 hours after admission and on
day 8. In-hospital mortality (IHM), need for vasopressor support (VS), SCAP
complications (necrotising pneumonia (NP), pleural effusion (PE)) were analyzed.
Results: Increasing CAP severity was associated with increased IL-2 values on the
1st day (r=0,64; p<0,05).IL-2 on admission values correlated with IHM (r=0,67;
p<0,05). Patients with poor clinical prognosis had higher Il-2 levels on the 1st day
vs those who survived [median][138 vs 20,8 pg/ml, p<0,05 respectively]. IL-2
on admission correlated with need for VS (r=0,65; p<0,05) and revealed higher
concentrations in patients requiring VS vs those with stable haemodynamics [122
vs 19pg/ml, p<0,05].Patients who developed NP showed lower IL-2 levels vs
those without destructive lung changes [16 vs 26 pg/ml, p<0,05]. PE in SCAP
patients correlated with enhanced IFN-γ levels on the 1st and 8th days (r=0,8;
p=0,01 and r=0,69; p=0,02). Patients with PE demonstrated higher IFN-γ values
[41 and 20 pg/ml, p<0,05] vs those without PE [6,3 and 3,8 pg/ml, p<0,05].
Conclusions: IL-2 on admission values are reliable for mortality risk stratifica-
tion, prediction of need for VS and NP development, IFN-γ could be helpful in
identifying PE complication in SCAP patients.

P1475
Thyroid hormones implication in severe community-acquired pneumonia
(SCAP): Relationship with survival, outcomes and clinical complications
Oksana Omelyanenko1, Alexander Makarevich1, Elena Amelchenko2,
Tatyana Rybina2. 11st Department of Internal Diseases, Belarusian State
Medical University, Minsk, Belarus; 2Clinical Laboratory of Occupational
Diseases, Republican Scientific and Practical Center of Hygiene, Minsk, Belarus

Background: The low thyroid hormone levels in the absence of primary thyroid
disease have proved to be predictive of outcomes and disease severity in critical
illness. We aimed to assess thyroid function in SCAP patients requiring intensive
care unit (ICU) admission and it’s association with in-hospital outcomes, SCAP
complications, need for invasive mechanical ventilation (IMV) and vasopressor
support.
Methods: 40 ICU patients with SCAP CURB-65 class 3-5 were enrolled. Con-
trol group included 16 healthy subjects. X-ray examination, free triiodthyronine
(fT3), free tetraiodthyronine (fT4), thyroid stimulating hormone (TSH) levels
measurement were performed within the first 24 hours after admission.
Results: fT3 initial values decreased with increasing severity of CAP (r=-0,75;
p=0,0007). fT3 and TSH levels were lower in non-survivors vs in survivors
[median] [2,8 vs 4,6 pmol/l, p=0,008 and 0,89 vs 2,6 mMU/l, p=0,037] and
revealed correlation with in-hospital mortality (IHM) (r= -0,67; p=0,003 and r=
-0,54; p=0,031 respectively). Longer in-hospital stay was associated with higher
TSH (r=0,56; p=0,017) and lower fT4 values on admission (r= -0,44; p=0,05).
Necrotising pneumonia (NP) developed in patients with lower fT4 levels vs those
without destructive lung changes [16,9 vs19,1 pmol/l, p=0,042]. fT3 correlated
with need for IMV (r= -0,71; p=0,001) and was lower in patients requiring IMV
[2,86 vs 4,8 pmol/l, p=0,005].
Conclusions:Thyroid hormone values in SCAP patients are reliable markers of
diseases severity, high risk of IHM and NP development and can be helpful in
identifying patients requiring IMV and predicting length of in-hospital stay.

P1476
Pro-adrenomedullin, procalcitonin and CRP levels to predict bacterial
pneumonia in patients admitted to emergency room
Alicia Lacoma1,3,4, Cristina Prat1,3,4 , Pere Tudela2,3, Montse Giménez1,3,
Aida Ramirez1,3, Josep Maria Mòdol2,3, Jose Dominguez1,3,4,
Vicente Ausina1,3,4. 1Servei de Microbiologia., Hospital Universitari Germans
Trias i Pujol. Institut en Ciències de la Salut “Germans Trias i Pujol”, Badalona,
Spain; 2Unitat Curta Estada- Urgències, Hospital Universitari Germans Trias i
Pujol. Institut en Ciències de la Salut “Germans Trias i Pujol”, Badalona, Spain;
3Universitat Autònoma de Barcelona, Badalona, Spain; 4CIBER Enfermedades
Respiratorias, Instituto de Salud Carlos III, Badalona, Spain

Objectives: To assess if MR-proADM, PCT and CRP levels can distinguish
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bacterial pneumonia from other kind of lower respiratory tract infections (LRTI).
Methods: Patients with fever and respiratory symptoms that were admitted in emer-
gency room (ER) and from whom blood cultures were drawn. After retrospective
analysis, patients were classified as: pneumonia (n=85), chronic obstructive pul-
monary disease (COPD) exacerbation (n=25) and bronchial infection (n=52). Four
patients were admitted to ICU and 9 died.
Results: PCT showed significantly higher levels in pneumonia when comparing
with COPD exacerbation (p=0.003) and bronchial infection (p=0.002). CRP only
showed significantly higher levels when comparing pneumonia group vs bronchial
infection (p=0.002). Finally, MR-proADM showed statistical higher levels when
comparing pneumonia group with COPD exacerbation (p=0.014) and bronchial
infection (p=0.006). PCT and MR-proADM showed significantly higher levels
in cases of definite bacterial diagnosis in comparison to other cases (pneumonia
of probable bacterial or unknown origin, COPD exacerbations and bronchial in-
fections) (p=0.017 and p=0.004). PCT and MR-proADM are significantly higher
in patients admitted to ICU (p=0.011 and p=0.001). Regarding mortality, no
significant differences were found.
Conclusions: PCT and MR-proADM show significantly higher levels in pneumo-
nia in comparison to other lower respiratory tract infections.
PCT and MR-proADM levels are increased in confirmed bacterial infections.
Biomarkers measurement can be helpful for the management of patients admitted
in ER with clinical symptoms of respiratory tract infection.

160. Progress in pathology of lung cancer

P1477
LSC 2011 Abstract: Molecular interplay between inflammation and
occurrence of proliferation: Role of cadmium
Subhadip Kundu. Department of Zoology, University of Calcutta, Kolkata, West
Bengal, IN Department of Environmental Science, University of Kalyani, Kalyani,
West Bengal, IN

Introduction: Cadmium is one of the inflammation-related xenobiotics with potent
carcinogenicity. The mechanism between inflammation and cell proliferation due
to chronic cadmium exposure has not been studied yet (Lau AT, et al., Toxicol
Appl Pharmacol 2006).
Objectives: The present study was undertaken to determine molecular mechanism
of inflammation linked cell proliferation due to cadmium exposure in mice and
lung cancer cell line.
Methods: Swiss albino mice and A549 cell line were chosen for experiments.
Levels of different cytokines, expression level of cell cycle regulatory proteins
estimated by ELISA, western blot and immunoprecipitation. Other techniques
used scanning electron microscopy, histopathology and Cytotoxic assay, Cell cycle
analysis, DNA fragmentation assay and RT-PCR experiments.
Results: Prolonged exposure of low concentration of cadmium resulted in up
regulation of proinflammatory cytokines and cell cycle regulatory molecules both
in vivo and in vitro (Waalkes MP et al., Toxicol Sci 1999). We found that cadmium
induced upregulation of epidermal growth factor receptor (EGFR) along with dif-
ferent proinflammatory cytokines. The major distinct feature of EGFR expression
is promoting inflammatory responses along with cell proliferation.
Conclusions: These data provide a new insight into the relation between chronic
inflammation and cell proliferation in vivo due to cadmium toxicity.

P1478
LSC 2011 Abstract: Cigarette smoke-induced inflammation promotes
melanoma cell metastasis in lung parenchyma
Sandrine Bekaert, Natacha Rocks, Maud Gueders, Geneviève Paulissen,
Agnès Noël, Didier Cataldo. Laboratory of Tumor and Development Biology,
University of Liège, Liège, BE

It is only during the last decade that clear evidence has been obtained that inflam-
mation plays a critical role in different stages of tumor development, including
initiation, promotion, malignant conversion, invasion and metastasis. There is
increasing evidence that an inflammatory microenvironment is an essential com-
ponent of all tumors (Psaila and Lyden, Nat Rev Cancer, 2009 Apr;9(4):285-93).
In the present study, we assessed in vivo the impact of cigarette smoke (CS) on
the tumor cell extravasation in lungs after tail vein injection of B16F10 melanoma
cells. We first characterized airway inflammation obtained after smoke exposure
(reference cigarettes 3R4F) for varied time periods (1, 2, 4, 8 and 12 weeks). Smoke
exposure was performed 5 days a week. Neutrophils, alveolar macrophages, inter-
stitial macrophages, dendritic cells, T cells and natural killer T (NKT) cells, were
characterized in lung tissues of mice exposed to CS and AIR using flow cytometry.
In Vitro, the direct effect of cigarette smoke extract (CSE) on proliferation of
B16F10 melanoma cells was determined for 1 to 5 days. In vivo, mice exposed
for 2 weeks to cigarette smoke or air were injected with B16F10 melanoma cells
in the tail vein. After 3 weeks, hematoxylin-eosin staining allowed quantification
of lung metastasis (tumor area/total lung area). An increase of metastasis and

implantation site in lungs was observed in CS exposed group. Conceivably, CS
constituents significantly promote extravasation of melanoma cells in lung tissues.
The mechanism or signaling pathway responsible for this dissemination needs to
be further investigated.

P1479
SK-216, an inhibitor of plasminogen activator inhibitor-1, limits tumor
growth and lung metastasis formation probably through the reduction of
tumor angiogenesis
Takeshi Masuda, Noboru Hattori, Kousuke Hamai, Shin Akita, Tadashi Senoo,
Hiroshi Iwamoto, Shinichiro Ohshimo, Masashi Kanehara, Nobuhisa Ishikawa,
Kazunori Fujitaka, Yoshinori Haruta, Hiroshi Murai, Nobuoki Kohno. Molecular
and Internal Medicine, Graduate School of Biomedical Science, Hiroshima
University, Hiroshima, Japan

Introduction: Plasminogen activator inhibitor-1 (PAI-1), the main inhibitor of
plasminogen activators, is known to be involved in tumor progression.
Objectives: To investigate whether a PAI-1 inhibitor, SK-216, can limit tumor
growth and lung metastasis formation.
Methods: C57BL/6 mice were subcutaneously inoculated with Lewis lung carci-
noma (LLC) cells and tumor volume (mm3) was measured twice a week until 2
weeks after the inoculation. The numbers of lung tumors were also counted 21
days after the injection of LLC cells through the tail vein. The mice were given
either water or SK-216 (500 p.p.m.) in drinking water. In addition, the sections of
tumor were stained with CD31 antibody, and the number of CD31-positive vessels
was counted in three random microscopic fields per section.
Results: The volumes of subcutaneous tumors 14 days after the inoculation of
LLC cells were significantly smaller in SK-216-treated group than those in control
group (mean ± SD; 1566±515.9 and 2354.3±559.3, respectively; p=0.018). The
numbers of lung surface tumors were significantly lower in SK-216-treated group
than those in control group (3.3±4.1 and 12.1±7.3, respectively; p=0.02). The
numbers of CD31-positive vessels in subcutaneous or lung tumor sections were
significantly lower in SK-216-treated group than those in control group (subcu-
taneous tumor; 60.5±15.9/field and 78.7±21.8/field, respectively, p=0.004: lung
tumor; 24.0±7.9/field and 44.8±4.4/field, respectively, p=0.002).
Conclusion: These results suggest that SK-216 limits tumor growth and lung
metastasis formation probably through the reduction of tumor angiogenesis.

P1480
The long non-coding MALAT-1 RNA indicates a poor prognosis in NSCLC
and induces migration and tumor growth
Lars Henning Schmidt1, Tilmann Spieker2, Steffen Koschmieder1,
Julia Humberg1, Antje Hascher1, Etmar Bulk1, Alessandro Marr3,
Ludger Hilljean3, Wolfgang Berdel1, Carsten Müller-Tidow1, Rainer Wiewrodt1.
1Department of Medicine A, Hematology, Oncology and Pulmonary Medicine,
Westfälische Wilhelms University, Albert-Schweitzer-Straße 33, Münster,
Germany; 2Institute of Pathology, Westfälische Wilhelms University,
Albert-Schweitzer-Straße 33, Münster, Germany; 3Department of Thoracic
Surgery, Niels-Stensen-Kliniken Ostercappeln, Ostercappeln, Germany

Introduction: The functions of large non-coding RNAs (ncRNA) have re-
mained elusive in many cases. MALAT-1 (Metastasis-Associated-in-Lung-
Adenocarcinoma-Transcript-1) is a ncRNA, that is highly expressed in several
tumor types.
Methods: Overexpression and RNA interference (RNAi) approaches were used
for the analysis of the biological functions of MALAT-1 RNA. Tumor growth was
studied in nude mice. For prognostic analysis MALAT-1 RNA was detected on
paraffin embedded lung cancer tissue probes (n=352) using in-situ hybridization.
Results: MALAT-1 was highly expressed in several human non-small cell lung
cancer cell lines. MALAT-1 expression was regulated by an endogenous negative
feedback loop. In A549 NSCLC cells, RNAi mediated suppression of MALAT-1
RNA suppressed migration and clonogenic growth. Forced expression of MALAT-
1 in NIH 3T3 cells significantly increased migration. Upon injection into nude
mice, NSCLC xenografts with decreased MALAT-1 expression were impaired
in tumor formation and growth. In-situ hybridization on paraffin embedded lung
cancer tissue probes revealed that high MALAT-1 RNA expression in squamous
cell carcinoma of the lung was associated with a poor prognosis.
Conclusions: These data indicate that MALAT-1 expression levels are associated
with patient survival and identify tumor promoting functions of MALAT-1.

P1481
Expression of miR-126 and miR-126* in primary tumors and metastasis of
adenocarcinoma and squamous carcinoma of the lung
Lina Cavalho1, Sofia Romano2, Maria Silva1, Paulo Santos3. 1Anatomia
Patológica, Faculdade de Medicina Universidade de Coimbra, Coimbra,
Portugal; 2Departamento de Ciências da Vida, Faculdade de Ciências e
Tecnologia da Universidade de Coimbra, Coimbra, Portugal; 3Imunologia,
Centro de Neuroscience and Cell Biology, Coimbra, Portugal

MicroRNAs are a family of small-non coding RNAs that negatively regulate
gene expression at post-transcriptional level. Their expression has been proved
to be associated to cancer but several aspects of this association remain elusive.
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miR-126 and miR-126* are processed from the same precursor microRNA and
are down-regulated in non-small cell lung cancer (NSCLC). However, informa-
tion is lacking regarding their involvement in metastatic potential and differential
expression in adenocarcinoma and squamous carcinoma of the lung. In this study,
these questions were approached by comparing microRNA levels in 37 samples of
matched adjacent lung parenchyma, primary tumour and lymph node metastasis
(when present). Each kind of tissue was isolated by laser microdissection and,
after RNA extraction, the two microRNAs were quantified by RT-qPCR. Both
miR-126 and miR-126* were found to be down-regulated in primary tumour
cells comparatively to matched normal tissue (p-value<0.001). On the contrary,
no significant differences were found between primary tumour and lymph node
metastasis cells or between tumor cells of metastatic and non-metastatic samples.
Although overall expression was similar in adenocarcinoma and squamous car-
cinoma, in non-metastatic tumors miR-126 and miR-126* expression was lower
in squamous carcinoma (p-value=0.037 and p-value=0.035, respectively). These
results suggest that these microRNAs might act as tumor suppressors but are not
involved in the metastatic process. In addition, their expression seems to relate to
the type of NSCLC in non-metastatic tumors and might therefore be useful for
their characterization.

P1482
Expression and significance of VE-cadherin and E-cadherin in non-small cell
lung cancer
Hong Chen, Juan Tao, Makoto Suzuki, Yan Li, Yong Wang. Department of
Pulmonary Disease, The First Affiliated Hospital, Chongqing Medical University,
Chongqing, China Department of Pulmonary Disease, The First Affiliated
Hospital, Chongqing Medical University, Chongqing, China Department of
Thoracic Surgery, Kumamoto University Hospital, Kumamoto, Japan Department
of Pulmonary Disease, The First Affiliated Hospital, Chongqing Medical
University, Chongqing, China Department of Pulmonary Disease, The First
Affiliated Hospital, Chongqing Medical University, Chongqing, China

Objective: The aims of our study were to assess the expression of vascular
endothelial cadherin (VE-cadherin) and epithelial cadherin (E-cadherin) in human
non-small cell lung cancer (NSCLC) tissues and to correlate these expression
levels with the cliniopathological characteristics of NSCLC.
Methods: The expression levels of VE-cadherin and E-cadherin were examined
by immunohistochemistry in NSCLC tissues from 39 patients and in 30 adjacent
non-neoplastic tissues that were at least 5 cm away from the tumor tissues.
Results: The positive rates of VE-cadherin and E-cadherin in NSCLC were 51.3%
(20/39) and 43.6% (17/39),respectively. The positive rate of E-cadherin in NSCLC
was lower than in adjacent non-neoplastic tissues (73.3,22/30, P<0.05).
The VE-cadherin expression level correlated with lymph node metastasis (P<0.05)
while the E-cadherin expression level inversely correlated with lymph node metas-
tasis (P<0.05).
Conclusions: We demonstrated the aberrant expression of VE-cadherin in NSCLC
and the downregulation of E-cadherin expression. Both of these proteins are as-
sociated with lymph node metastasis. These results indicate that both of these
proteins may take part in the growth and metastasis of NSCLC and thus may be
therapeutic targets for the treatment of NSCLC.

P1483
Transcriptional regulation of the human osteopontin promoter in non-small
cell lung cancer
Min Kwang Byun, Jung Ar Shin, Hyung Jung Kim, Yoon Soo Chang. Internal
Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: Elevated osteopontin (OPN) transcription often correlates with in-
creased metastatic potential of transformed cells, and OPN has been shown to
enhance metastatic ability. We hypothesized that transcription determines OPN
expression, tried to find out response element resion in the DNA sequence element
and suppression molecules.
Methods: We investigated the transcriptional regulation of OPN in non-small celll
lung cancer cell lines. These elements were treated with pp2 (src tyrosine kinase
inhibitor), FTI (Farnesyl transferase inhibitor), and 2BP (2 bromo palmitate) in
order that confirm suppress transcriptional expression.
Results: Deletion and mutagenesis analyses of the OPN promoter region identified
a proximal promoter element (-123 to -89 relative to the transcription initiation
site) that is essential for maintaining high level of OPN expression in the tumor
cells. Proximal promoter elements (-123 and -89) were treated with pp2, FTI and
2BP, whether if transcriptional expression could be suppressed by these molecules.
In case of FTI, OPN expression was suppressed, but statistical significance wasn’t
meaningful.
Conclusion: The proximal promoter element (-123 to -89) was essential for main-
taining high level of OPN expression in non-small cell lung cancer cell lines.
Further investigation for searching material to suppress OPN expression is needed.

P1484
PD-L1 is a potential negative prognostic factor for non-small cell lung cancer:
A 5-year-follow-up study
Jian An Huang, Yan Bin Chen, Chuan Yong Mu. Department of Respiratory
Medicine, The First Affiliated Hospital of Soochow University, Suzhou, China

Objectives: We found programmed death-1-ligand 1 (PD-L1) was a negative
prognosis factor for patients with non-small cell lung cancer (NSCLC) for 3 years
follow-up in our previous study. In order to further confirm our study result, we
followed up 5 years and picked up some different patients with NSCLC underwent
surgical resection in the same period in our hospital.
Methods: PD-L1 expression in 120 NSCLC tissue specimens and 10 benign
control samples embedded with wax were retrospectively detected by immunohis-
tochemistry.
Results: No PD-L1 expression was found in 10 benign controls, while 57.5% tissue
specimens of NSCLC had PD-L1 expression. There was no relationship between
PD-L1 expression and patient age, gender, histopathological type. However, PD-L1
expression was significantly correlated to the degree of tumor cell differentiation,
local lymph node metastasis, stage of tumor-node-metastasis (TNM) and survival
time of patients. Poor tumor cell differentiation, local lymph node metastasis,
and advanced stage of TNM were related with higher PD-L1 expression. PD-L1
negative NSCLC patients had longer overall 5-year survival time compared with
PD-L1 positive ones (P<0.0001). PD-L1 status was a significant independent
prognostic factor of NSCLC (χ2 = 18.153, RR = 2.946, P<0.001).
Conclusion: Up-regulated PD-L1 expression in NSCLC is related with the degree
of tumor cell differentiation, local lymph node metastasis and stage of TNM.
PD-L1 expression is an important risk factor associated with poor prognosis of
NSCLC.

P1485
Expression of survivin and p53 protein in pulmonary tumours
Erika Halasova1, Marian Adamkov2, Tatiana Matakova3, Elena Kavcova4,
Eva Rozborilova4, Dusan Dobrota3. 1Department of Medical Biology, Jessenius
Faculty of Medicine, Martin, Slovakia (Slovak Republic); 2Department of
Histology and Embryology, Jessenius Faculty of Medicine, Martin, Slovakia
(Slovak Republic); 3Department of Medical Biochemistry, Jessenius Faculty of
Medicine, Martin, Slovakia (Slovak Republic); 4Clinic of Pneumophthisiology,
Jessenius Faculty of Medicine, Martin, Slovakia (Slovak Republic)

Survivin is a member of the inhibitor of apoptotic gene family, which has been
implicated in both the inhibition of apoptosis and mitosis regulation. p53 is one of
the tumour suppressor genes; prevents tumour formation through cell cycle block-
ing and eliminates damaged cells via activation of apoptosis. To investigate the
possible regulation of survivin by p 53 we examined the expression of both proteins
in 67 patients with diagnosed lung cancer using immohistochemical visualisation.
Survivin was predominantly expressed in both nucleus and cytoplasm, whereas p53
was expressed in nucleus. There was negative correlation between survivin and p53
expression. Decreased intensity of expression and less number of positive cells for
survivin in small cell lung cancer in comparison to other lung cancer types was de-
tected. There was no significant difference in intensity of expression and in number
of positive cells for p53 between small cell and non-small cell lung cancer types.
This work was supported by project “Center of excellency for research in person-
alized therapy (CEVYPET) co-financed from EC sources and European Regional
Development Fund.

P1486
Inhibitor of DNA-binding (Id) – 1 and 3 proteins overexpression has impact
on prognosis of lung adenocarcinoma
Leila Antonangelo1,2, Thayla Tuma2, Francisco Vargas1, Edwin Parra3,
Ricardo Terra4, Milena Acencio1, Lisete Teixeira1, Vera Capelozzi3. 1Pulmonary
Division - Pleura Laboratory, Heart Institute (InCor) - University of São Paulo
Medical School, São Paulo, Brazil; 2LIM 03 - Clinical Laboratory, Pathology
Department, University of São Paulo Medical School, São Paulo, Brazil;
3Pathology Department, University of São Paulo Medical School, São Paulo,
Brazil; 4Thoracic Surgery Division, Heart Institute (InCor) - University of São
Paulo Medical School, São Paulo, Brazil

The inhibitor of DNA–binding (Id) are involved in cell cycle regulation, apoptosis
and angiogenesis. Many authors suggest participation of Id genes in development
and progression of large number of human cancer, but their role in lung cancer has
not been evaluated.
Objectives: To evaluate Id 1, 2 and 3 expressions in lung adenocarcinoma and
relation to stage and survival.
Methods: IDs were quantified in tumoral and non-tumoral tissues from 43 patients
who underwent lobectomy for lung adenocarcinoma. Their preoperative clinical
stages were T1-3N0-1M0 and the mean follow-up was 26.7 months. Immunohis-
tochemistry was applied to analyze the intensity of Ids expression in nucleus
and cytoplasm (quantitative scores performed in 500 cells). The impact of these
markers was tested on follow-up until death from recurrent lung cancer.
Results: Distinct profile of Ids expression was observed between tumoral and the
matched adjacent nonmalignant tissue. Ids were significantly more expressed in
tumoral cells. Patients whose tumor cells expressed lower scores of cytoplasm Id3
tended to present better long-term survival (p=0.05). The Cox model controlled for
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lymph node stage showed up Id 1 and 3 were associated with survival. A median
score for nuclear Id1 in adjacent non-tumoral cells (> 49.7) and for tumoral
cytoplasmic Id3 (> 394.9) identified patients with worse prognosis and higher risk
of death (2.02 and 1.97, respectively).
Conclusion: These findings suggest Ids 1 and 3 may provide additional informa-
tion about tumor behavior. Further studies are required to determine whether Ids
1 and 3 expressions might be useful prognostic markers in non small cells lung
cancer.
Support: FAPESP

P1487
Adenovirus-mediated AP-2α down-regulates MnSOD expression in lung
cancer A549 cells and its molecular mechanism
Rui Zhou1, Yi He1, Ping Chen1, Guang-Sen Zhang2, Shi-Hai Zou1.
1Departments of Respiratory Medicine, The Second Xiangya Hospital, Central
South University, Changsha, Hunan, China; 2Departments of Hematology, The
Second Xiangya Hospital, Central South University, Changsha, Hunan, China

Objective: MnSOD is potential therapy target for lung cancer and it is important
to control MnSOD aberrant expression in lung cancer cells. In this study, we
investigate the effect of AP-2α activation on MnSOD expression in lung cancer
cell line and provide experimental evidence on the applications of AP-2 for lung
cancer therapy.
Methods: A549 cells were transfected with the Adenovirus-AP-2α construct (Ad-
AP-2α) at multiplicities of infection (MOI) of 0, 10, 30, 50 MOI or with the
adenovirus-lacZ reporter gene construct (Ad-lacZ) at 50 MOI. A549 cells were
transfected for 0, 6, 12, 24, 48 hrs with Ad-AP-2α at 50 MOI and also were
transfected for 24hrs with the dominant-negative mutant AP-2α construct with
liposome-mediated method. The time- and dose-dependent effects of AP-2 on
MnSOD expression were detected by RT-PCR and Western blot.
Results: (1) With increasing Ad-AP-2 titers, the expression of MnSOD is de-
creased. (2) Transfected with 50 MOI Ad-AP-2α and measured expression of
MnSOD at 0, 6, 12, 24 and 48 hr, we observed a concomitant decreasing in
MnSOD expression. (3) Compared with the controls, the expression of MnSOD
was declined after transferring the dominant-negative mutant AP-2α construct into
lung cancer (A549) cells.
Conclusions: The results suggest that AP-2 represses MnSOD expression in lung
cancer cells and down-regulation of MnSOD may be related to DNA binding
domain of AP-2α.

P1488
Telomerase (h-TERT) and targeting EGFR in non small cell lung carcinoma:
A combined immunohistochemistry and chromogenic in situ hybridization
study based on tissue microarrays
Athanassios Stamatelopoulos1, Evangellos Tsiambas2, Petros Michos1,
Ioannis Gakidis1, Andreas Karameris2, Dimosthenes Bouros3. 1Thoracic
Surgery, KAT General Hospital of Athens, Athens, Greece; 2Pathology Tissue
Microarray Lab., NIMTS Hospital, Athens, Greece; 3Respiratory Diseases,
Democrition University of Thrace, Alexandropole, Greece

Purpose: Our aim was the evaluation of EGFR gene and protein alterations in
NSCLC and the potential role of telomerase in the regulation of its expression.
Methods: Using tissue microarray technology, forty (n=40) paraffin embedded
histologically confirmed primary NSCLCs were cored twice at a diameter of 1mm
and re-embedded into a recipient block. Immunohistochemistry was performed by
the use of monoclonal antibodies anti-EGFR (31G7), and anti-telomerase/h-TERT
(44F12). Also, a Chromogenic in situ hybridization protocol was applied based
on the use of EGFR gene and chromosome 7 centromeric probes. Computerized
Image Analysis was performed for the evaluation of immunohistochemistry results.
Results: EGFR overexpression was observed in 23/40 (57.5%) cases correlating
to stage (p=0.001) and histological type (p=0.04). Telomerase was overexpressed
in all examined cases (high and moderate levels) correlating to stage (p=0.001).
A significant value of concordance (kappa=0.686, 0.677-0.695) was assessed
comparing telomerase and EGFR protein expression. EGFR gene amplification
was identified in 2/40 (5%) cases associating to histological type (p=0.027) and
chromosome 7 aneuploidy in 7/40 (17.5%) cases.
Conclusions: NSCLC is characterized by rare cases of EGFR gene amplification
and this genetic event maybe affect the efficacy of targeted therapeutic strategies
based on monoclonal antibodies. Also, the strong concordance between EGFR and
telomerase overexpression demonstrates that the enzyme is potentially involved in
the growth-controlling gene expression.

P1489
Inhibition of B7-H4 gene expression by RNA interference (RNAi) in lung
cancer A549 cell line
Siqing Sun1, Yong Lin1, Peilin Huang2, Chunguo Jiang1, Yuelin Jin2. 1Medical
Department, Zhongda Hospital, Southeast University, Nanjing, Jiangsu, China;
2Department of Medicine, Southeast University, Nanjing, Jiangsu, China

Background: B7-H4, a member of the B7 family, is involved in the regulation of
antigen-specific immune responses. Here we addressed its expression in non-small-
cell lung cancer (NSCLC) pathology and correlation to the number of CD3+ tumor

infiltrating T-lymphocytes in invasive carcinomas. We also observe the effects of
B7-H4 gene expression on cell proliferation and migration in the human NSCLC
cell line.
Methods: B7-H4 expression was evaluated by immunohistochemistry in 102 pa-
tients with NSCLC who underwent surgical tumor resection. Expression data was
correlated with clinicopathologic features and with the number of tumor-infiltrating
T cells. B7-H4 shRNA was cloned into pGCsi-U6/Neo plasmid and the product
was transfected into A549 cells with Lipofectamine 2000.
Results: B7-H4 is transcripted in three cell lines. In tumor tissues, expression
of B7-H4 is found both in the cell membrane and in the cytoplasm. B7-H4
transfection vector-pGCshB7-H4 was successfully constructed. After transfected
with pGC shB7-H4, the expression of B7-H4mRNA in A549 cells was obviously
decreased with an increased cell proliferation observably. Compare to cell lines
without treatment, the proliferation of cell lines cultivated with decreased B7-H4
gene was increased, the cell cycle was blocked in the G2 as well, invasion and
mobility abilities of cells in vitro were added.
Conclusion: Our observations also suggest that the B7-H4 gene is associated with
A549 cell proliferation, migration and cell cycle distribution. RNAi recombinent
of B7-H4 gene could effectively inhibit the expression of B7-H4 mRNA in A549
cells.

P1490
Novel functions of stanniocalcin-1 (STC1) through uncoupling protein 2
(UCP2) up-regulation; promoting survival of cancer cells under oxidative
stress and inducing the uncoupling respiration (Warburg effect)
Shinya Ohkouchi, Toshiaki Kikuchi, Masahito Ebina, Toshihiro Nukiwa.
Respiratory Medicine, Tohoku University Graduate School of Medicine, Sendai,
Miyagi, Japan

We have demonstrated that multipotent stromal cells (MSCs) promote cell survival
though upregulation and secretion of stanniocalcin-1 (STC1) (Stem Cells 2009;
27: 670-81). This study demonstrates that MSC derived STC1 promotes survival
of lung cancer A549 cells through the uncoupling of oxidative phosphorylation,
the reduction of intracellular reactive oxygen species (ROS) and concomitant
shift towards a more glycolytic and more oxygen consumptive metabolic profile
(known as the Uncoupling Respiration). MSC-derived STC1 upregulated uncou-
pling protein 2 (UCP2) in injured A549s in an STC1 dependent manner. Knock
down of UCP2 reduced the ability of MSCs to reduce cell death in the A549
population.

Our data suggest that MSCs promote cell survival by regulating the uncoupling res-
piration in an STC1 dependent manner. Furthermore, STC1 may provide promising
avenues for treatment of reactive oxygen species and metabolic disorders.

P1491
TNF neutralization ameliorates urethane-induced lung carcinogenesis
Sophia P. Karabela, Georgios T. Stathopoulos. Department of Critical Care &
Pulmonary Services, School of Medicine, National and Kapodistrian University
of Athens, Athens, Greece

Background: Previous work has identified protumorigenic functions of tumor
necrosis factor (TNF) in the lungs.
Aim: To preclinically investigate the therapeutic potential of TNF blockade against
lung carcinogenesis.
Methods: Long-term studies: Balb/c mice received four weekly doses of in-
traperitoneal urethane (1g/kg), followed by twice-weekly sTNFR:Fc (etanercept;
Amgen-Wyeth; 10 mg/kg) during weeks 0-4 (early), 20-24 (late), or 0-32 (con-
tinuous) post-urethane. End-points were lung tumor number (ν) and diameter (δ)
at 32 weeks. Short-term studies: Balb/c mice received urethane or saline followed
by twice-weekly sTNFR:Fc or saline. End-point was BAL inflammatory cells and
mediators at 7 days.
Results: Compared with controls (ν=16.2±1.6; δ=1.01±0.07mm), early
sTNFR:Fc-treated mice had fewer lung tumors of equal size (ν=10.0±1.3, P<0.05;
δ=1.07±0.03mm, P>0.05), but late sTNFR:Fc-treated mice had equal numbers of
smaller lung tumors (ν=14.1±1.2, P>0.05; δ=0.71±0.07mm, P<0.01). Continuous
sTNFR:Fc resulted in reduced lung tumor number and size (ν=9.3±1.0, P<0.05;
δ=0.76±0.03mm, P<0.05). sTNFR:Fc-treated mice had fewer macrophages, but
higher IFN-γ and IL-10 levels in BAL; tumors from these mice showed slower
proliferation and angiogenesis. In short-term studies, sTNFR:Fc inhibited urethane-
induced macrophage influx and TNF expression, but enhanced IFN-γ and IL-10
expression in BAL. A possible source of IFN-γ and IL-10 in sTNFR:Fc-treated
mice were macrophages, which responded to sTNFR:Fc by enhanced IFN-γ and
IL-10 expression.
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Conclusion: TNF blockade halts lung tumorigenesis in mice, and may be useful
in lung cancer chemoprevention.
Financial support: Hellenic Thoracic Society, Thorax Foundation.

P1492
Krebs von den Lungen-6 (KL-6) is a prognostic biomarker in patients with
surgically resected non-small cell lung cancer
Sonosuke Tanaka1, Nobuhisa Ishikawa1, Noboru Hattori1 , Hironobu Hamada2,
Akihito Yokoyama3, Nobuoki Kohno1. 1Department of Molecular and Internal
Medicine, Graduate School of Biomedical Sciences, Hiroshima University,
Hiroshima, Japan; 2Division of Physical Therapy and Occupational Therapy
Sciences, Graduate School of Health Sciences, Hiroshima University, Hiroshima,
Japan; 3Department of Hematology and Respiratory Medicine, Kochi Medical
School, Kochi University, Nankoku, Japan

Background: By immunizing mice with a lung adenocarcinoma cell line, we
previously established a murine IgG1 monoclonal antibody that recognizes a
sialylated sugar chain designated Krebs von den Lungen-6 (KL-6). KL-6 is a
high–molecular-weight glycoprotein classified as a human MUC1 mucin. The aim
of this study was to determine whether KL-6 expression in tumors correlates with
circulating KL-6 levels and whether circulating KL-6 has any prognostic value in
patients with surgically resected non-small cell lung cancer (NSCLC).
Method: Immunohistochemical analysis of KL-6 expression was performed on
103 NSCLC tissues, and its associations with serum KL-6 levels and survival
were examined. We also evaluated whether KL-6 expression patterns and/or serum
KL-6 levels could predict prognosis in these NSCLC patients.
Result: Immunohistochemical analysis of KL-6 in NSCLC tissues showed that
a depolarized KL-6 expression pattern was associated with a high level of cir-
culating KL-6 and a poor prognosis in NSCLC patients who underwent curative
surgery. Furthermore, a high circulating KL-6 level was associated with both
poorer progression-free survival (PFS) and overall survival (OS), and multivariate
analyses confirmed its independent prognostic value for both PFS and OS (p=0.041
and 0.023, respectively).
Conclusion: Our data suggest that preoperative serum KL-6 level reflects KL-6 ex-
pression patterns in NSCLC tissue, and can serve as a useful prognostic biomarker
in NSCLC patients who undergo curative surgery.

P1493
Potential therapeutic significance of CIK cells in gefitinib resistant NSCLC
with EGFR mutations
Chen He1,2, Baodan Yu1, Junli Wang1, Jun Xu1. 1Guangzhou Institute of
Respiratory Disease, First Affiliated Hospital of Guangzhou Medical College,
State Key Lab of Respiratory Disease, Guangzhou, Guangdong, China; 2Dept. of
Respiratory, Bao’an People’s Hospital, Shenzhen, Guangdong, China

The gefitinib resistant limits its efficacy in the treatment of non-small cell lung
cancer (NSCLC), thus, we tried to evaluate the drug-resistance reversal to gefitinb
by the cytokine induced killer (CIK) cells. The gefitinib resistant cell line PC-
9/GR was developed from a NSCLC cell line PC-9 harboring EGFR E746-A750
deletion by gefitinib selection. The effect of CIK cells alone or combination with
gefitinib on PC-9/GR was determined by the cytotoxicity in vitro as well as growth
inhibition of tumors in the nude mice. The immune cell subsets and cytokines
expression before and after CIK cells infusion in six patients with tumors were
also analyzed. An additional EGFR T790M mutation was obtained in the PC-9/GR
with a resistance index of 100.16 to gefitinib. The induction of G0/G1 arrest and
apoptosis and inhibition of activation of p-EGFR, p-ERK and p-AKT signaling
were significantly attenuated in PC-9/GR following treated with gefitinib. Interest-
ingly, an evident cytolytic activity was presented in the PC-9 and PC-9/GR treated
with CIK cells in vitro and vivo, however, there was no significant difference in
the cytolytic activity of CIK cells against PC-9 and PC-9/GR targets. In addition,
a synergistic cytotoxicity was obtained by the combination CIK cells and geifitinb
in PC-9/GR through the inhibition of p-ERK and p-AKT activity by CIK cells.
Finally, CIK cells infusion could significantly increase the frequency and function
of NK cells and decrease the frequency of Treg cells and level of TGF-β in patients
with tumors. In conclusion, CIK cells have a strong cytotoxicity to PC-9/GR and a
clinical immune modulation, thus it maybe a favorable treatment of NSCLC with
EGFR mutations.

P1494
Expression of immunohistochemical markers chromogranin A, Ki-67, CD99,
EGFR in resected pulmonary neuroendocrine tumors
Yanina Slavova1, Dora Marinova2, Vladimir Maksimov2, Danail Petrov3,
Eluar Goranov3, Vladimir Djambazov3. 1Pathology, University Hospital for
Pulmonary Diseases “St. Sofia”, Sofia, Bulgaria; 2Pneumology, University
Hospital for Pulmonary Diseases “St. Sofia”, Sofia, Bulgaria; 3Thoracic Surgery,
University Hospital for Pulmonary Diseases “St. Sofia”, Sofia, Bulgaria

Aim: To evaluate the immunohistochemical expression of the markers Chromo-
granin A, Ki-67, CD99, EGFR in resected pulmonary neuroendocrine tumors
(pNET).
Methods: Surgically resected specimen from 49 patients (men-31, 63.3%, women–
18, 36.7%) with pNETs were studied: typical carcinod (TC)-20 (40.8%), atypical

carcinoid (AC)-7 (14.3%), small cell lung carcinoma (SCLC)-20 (40.8%), and
large cell neuroendocrine carcinoma (LCNEC)-2 (4.1%). The histological type,
pTNM stage and the immunohistochemical expression of Chromogranin A, Ki-67,
CD99 and EGFR was evaluated.
Results: The distribution in stages was as follows: TC & AC-I stage-20 (74.1%),
II-5 (18.5%), IIIA-2 (7.4%); SCLC-IB-3 (15%), II-4 (20%), IIIA-9 (45%), IIIB
& IV-4 (20%); LCNEC were in II stage. Neuroendocrine differentiation proved in
all tumors by Chromogranin A. The mean values of Ki-67 were: TC-1.7%, AC–
11.7%, SCLC–75.8%, LCNEC–63.5% (p=0.001). CD99 expression was proved in
22 (44.9%) of the cases (in 9 – it was expressed in 100% of the tumor cells). 11
(50%) of them were carcinoid tumors, 9 (40%) – SCLC, 2– LCNEC. 40% of all
TC&AC express CD99. 45% of SCLC express CD99. In AC CD99 positive cases,
Ki-67 was 22.3%, and in AC CD99 negative cases Ki-67 was 3.75% (p=0.008).
From 49 cases in 10 (19.7%) an EGFR expression was observed – TC&AC-4
(20.4% of all carcinoids), SCLC-5 (25% of all SCLC), and LCNEC-1. In 3 of
the carcinoid tumors and in 4 of the SCLC 100% of the tumor cells express the
marker while in the remaining tumors it was clonal.
Conclusion: The CD99 expression correlates statisticaly significant with high
Ki-67 index in AC. EGFR expressing NETs may be candidates for treatment with
tyrosine – kinase inhibitors.

161. Paediatric epidemiology: predicting
outcomes of wheeze, antenatal growth, early life

exposures and outcome of premature birth

P1495
Natural history of recurrent cough in children
Marie-Pierre F. Strippoli1 , Anina M. Pescatore1, Ben D. Spycher1, Caroline
S. Beardsmore2, Michael Silverman2, Claudia E. Kuehni1. 1Institute of Social
and Preventive Medicine, University of Bern, Bern, Switzerland; 2Department of
Infection, Immunity & Inflammation, University of Leicester, Leicester, United
Kingdom

Aims: Recurrent cough (RC) is common in childhood and an important cause of
primary care visits. Despite that, data on the natural history of recurrent cough in
unselected children are scarce.
Methods: In a population-based cohort in Leicestershire (UK) we measured re-
current cough (defined as chronic night cough + cough apart from colds + GP
visits for cough) with repeated questionnaires. For non-wheezers, we computed
frequency of recurrent cough at different ages, and determined predictors of RC
in multivariable logistic regressions.
Results: We had data on 1247 children aged 1 year, and data on 1127, 1267, 1410,
825 aged 2, 4, 6 and 9 years respectively. Prevalence of RC at these ages was
17%, 19%, 21%, 16% and 12% respectively. Of all children with RC at age 1 year,
62% continued to report RC at age 2 years, and 46%, 35%, 28% at age 4, 6 and 9
years. Factors associated with RC at all ages were: south Asian ethnicity, chronic
rhinitis and frequent snoring. Other factors associated with RC during the first 2
years of life were nursery care and posseting. In contrast, attendance to nursery
care in infancy protected from RC at age 6 and 9 years. Associations with family
history of atopy were marginal.
Conclusions: Recurrent cough is common and tracks strongly during childhood.
At all ages, there are strong associations with upper respiratory symptoms. This
might be explained by an increased susceptibility to upper respiratory infections.
Funding: SNF 3200B0-122341; SNF PDFMP3-123162.

P1496
Robust prediction of later asthma in symptomatic toddlers: A novel approach
Anina Pescatore1, Ben Spycher2, Lutz Duembgen3, Marie-Pierre Strippoli1 ,
Cristian Dogaru1, Michael Silverman4, Claudia Kuehni1. 1Institute of Social and
Preventive Medicine, University of Bern, Bern, Switzerland; 2School of Social
and Community Medicine, University of Bristol, Bristol, United Kingdom;
3Institute of Mathematical Statistics and Actuarial Science, University of Bern,
Bern, Switzerland; 4Department of Infection, Immunity & Inflammation,
University of Leicester, Leicester, United Kingdom

Aim: Many children have asthma-like symptoms in early life, but few develop
asthma. Several models for predicting later asthma in symptomatic toddlers have
been built, but some included factors that are difficult to assess, and methods used
were prone to overfitting, leading to selection or exaggeration of irrelevant factors.
We aimed to identify predictors for later asthma avoiding previous limitations.
Methods: In a population-based cohort, we selected 1-3 year-olds with respira-
tory symptoms (current wheeze or recurrent cough) and related healthcare visits.
Asthma (current wheeze and treatment) was assessed 5 years (N=1226) and 8
years (N=866) later.
The included factors are easy to assess in clinical practice: family history, symp-
toms at baseline, demographic and perinatal data. We used lasso penalized logistic
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regression to select predictors. This minimizes the number of included predictors
while maximizing area under ROC curve (AUC).
Results: Main predictors selected in the model for asthma 5 yrs later (AUC=0.76)
were ≥4 wheezing attacks in the past 12mo (OR=1.65), wheeze causing breath-
lessness (3.1) and activity disturbance (2.4), eczema (1.5) and male sex (1.5).
Other predictors (OR<1.5) were: non-viral triggers for wheeze or cough, parental
history of asthma, older age at baseline and low birth weight. The results for
asthma 8yrs later (AUC=0.72) were similar.
Conclusion: Among factors easy to assess in symptomatic toddlers, wheeze
severity, eczema and male sex are main predictors of asthma in mid-childhood.
Because our approach for variable selection avoids overfitting, the resulting pre-
diction models should perform well with new data. However, external validation
is needed.
Funding: SNF PDFMP3-123162.

P1497
Phenotypes of childhood wheeze: Early symptom pattern vs. long term
disease course
Ben Spycher, Raquel Granell, Jonathan Sterne, John Henderson. School of Social
and Community Medicine, University of Bristol, Bristol, United Kingdom

Aim: Wheezing in childhood is phenotypically heterogeneous. We investigated
how phenotypes defined by early symptom pattern are related to phenotypes based
on later retrospective time course.
Method: We analysed data on wheeze-related symptoms (frequency and duration
of episodes, shortness of breath (SOB), fever and triggers (chest infection, smoke,
cold weather, “other”)) in children from a population based birth cohort (ALSPAC)
at ages 6m (n=2261), 18m (2400) and 30m (1786). We used latent class analysis
to identify phenotypes, which were compared to previously published phenotypes
based on 7 measurements of current wheeze in the first 7yrs of life (Thorax
2008;63:974–980).
Results: We identified 5 phenotypes at age 6m and 6 at ages 18m and 30m. At
each age, 2 groups of severe wheezers (frequent episodes, long duration, SOB)
were identified, one with episodes triggered mainly by infections and cold weather
and one with “other” triggers predominating. Other phenotypes were characterised
by moderate or mild symptoms and differed in patterns of triggers. Phenotypes
were similar at different ages. Among children with mild wheeze, >60% were
classified longitudinally as “transient early” or “prolonged early wheezers” while
>34%, >46% and >63% of children in the severe groups at ages 6m, 18m, and
30m respectively were classified as “persistent wheezers”.
Conclusion: In children <3yrs from the general population, severe wheeze can be
associated both with a viral and a multiple trigger pattern. Severe wheeze in early
childhood is a strong predictor of wheeze persisting into school age, regardless of
reported triggers.
Funding: European Respiratory Society/Marie Curie Joint Research Fellowship -
Number MC 1614-2010.

P1498
Allergic females have the lowest chance of recovery following early wheezing
Emma Goksör, Mainor Åmark, Bernt Alm, Göran Wennergren. Department of
Paediatrics, University of Gothenburg, Gothenburg, Sweden

Background: We have previously reported on the outcome in childhood and
adolescence in children hospitalized due to wheezing before the age of two. The
aim of the present follow-up was to report on the prevalence of and risk factors
for asthma at adult age.
Methods: We have prospectively studied asthma development in 101 children
hospitalized due to wheezing before the age of two. The cohort was re-investigated
at age 25-29 years and tested for bronchial hyper-responsiveness and allergic
sensitization. The response rate at adult age was 72%.
Results: Current asthma was seen in 38% (28/73) and 50% of these had a moderate
to severe asthma. In the asthmatics, symptoms triggered by exercise were reported
in 79%, infection 36%, tobacco-smoke 25%, contact with pollen 32% and furred
animals in 18%.

Current allergy (OR 9.8; 95% CI 2.8-34.4) and female gender (OR 3.3; 95% CI
1.1-10.3) increased the risk of adult asthma independently of each other. This is
illustrated in a stratified Cox regression analysis where the females with current
allergy have the lowest chance of recovery (Hazard ratio 0.1; 95% CI 0.04-0.3)
compared to males without allergy.
Conclusion: In subjects hospitalized due to early wheezing, current allergy and
female gender increased the risk of adult asthma. Females with current allergy had
the lowest chance of recovery.

P1499
Predictors of asthma symptom remission after five years of age
Steve Turner, Nanda Prabhu, Rebecca Cutts, Keith Allen, Peter Helms,
Anthony Seaton, Graham Devereux. Child Health, University of Aberdeen,
Aberdeen, United Kingdom

Introduction: Childhood asthma is a common condition characterised by relapse
and remission. Here we sought to identify the precision of physiological measure-
ments made in 5-year-olds for predicting asthma outcome at 10 years of age.
Methods: As part of a cohort study, 5 year old children attended a clinical
assessment which included skin prick reactivity, spirometry and bronchodilator
response. A respiratory symptom questionnaire was completed at ages 5 and
10 years. Children were categorised as having persistent asthma, early remittent
asthma, later onset asthma or being non-asthmatic.
Results: Of the 1924 originally recruited, questionnaire data were available in 808
children at both 5 and 10 years of age including 37 with persistent asthma, 30
with early remittent asthma and 33 with later onset asthma. Skin prick reactivity
was determined in 483 5-year-olds, spirometry in 410, bronchodilator response
(BDR) in 164 and FENO in 110. Atopy had sensitivity of 82% [95% CI 68, 92] and
specificity of 57% [95% CI 42, 68] for predicting persistent asthma in symptomatic
5–year-olds and a sensitivity of 72% [95% CI 50, 87%] and specificity of 79%
[95% CI 78-80] for predicting later onset asthma in asymptomatic 5-year-olds.
Regardless of asthma status at 5 years, FENO >10.7ppb had a sensitivity of 62%
and specificity of 89% for asthma at 10 years. Spirometry and BDR were not
predictive of later asthma outcomes
Conclusions: In this community-based cohort, objective physiological measure-
ments taken in 5-year-olds were able to predict asthma outcome in later childhood.
The absence of atopy or elevated FENO in a young child with asthma or asthma-like
symptoms may be helpful in predicting low risk for future asthma symptoms.

P1500
First and second trimester fetal size and asthma outcomes at age ten years
Steve Turner1, Nanda Prabhu1, Rebecca Cutts1, Peter Danielian2, Keith Allen1,
Leone Craig1, Geraldine McNeill1, Peter Helms1, Anthony Seaton1,
Graham Devereux1. 1Child Health, University of Aberdeen, Aberdeen, United
Kingdom; 2Aberdeen Maternity Hospital, NHS Grampian, Aberdeen, United
Kingdom

Introduction: Longer early fetal size is associated with reduced asthma risk and
improved lung function in early childhood but outcomes in later childhood have
not been reported. Here we tested the hypothesis that associations between early
fetal size, asthma symptoms and lung function persist into later childhood.
Methods: In a longitudinal study, first and second trimester fetal measurements
were recorded. At ten years of age a respiratory questionnaire was completed.
Spirometry, bronchial challenge and skin prick testing were undertaken in a subset
of children.
Results: There were 1924 individuals recruited. Fetal measurements were avail-
able in the first trimester for 903 individuals and the second trimester for 1560.
Questionnaires were returned for 927 children and 449 underwent detailed phe-
notyping. For each mm increase in first trimester size, asthma risk reduced by
7% [95% CI 1, 13] and FEV1 was higher by an average of 6 mls [95% CI 1,
11]. First trimester size was reduced in those with asthma at both five and ten
years compared to early or late onset asthma (p≤0.017). Persistent low growth in
first and second trimesters was associated with increased risk for asthma (OR 3.2
[95% CI 1.2, 8.7]) and reduced FEV1 (mean reduction 137mls [95% CI 21, 252])
compared to persistent high growth. Fetal size was not associated with bronchial
responsiveness or atopy.
Conclusions: Longer fetal size which is maintained during the first and second
trimesters has an apparent protective effect on the development of persistent asthma
and obstructive lung function and the underlying mechanism is independent of
atopy.

P1501
Fetal and infant growth is associated with wheezing in preschool children.
The Generation R study
Agnes Sonnenschein-van der Voort1,2,3 , Johan de Jongste2, Albert Hofman3,
Henriëtte Moll4, Eric Steegers5, Vincent Jaddoe1,3,4, Liesbeth Duijts1,2,3 .
1Generation R Study Group, Erasmus Medical Center, Rotterdam, Netherlands;
2Pediatrics, Division of Respiratory Medicine, Erasmus Medical Center,
Rotterdam, Netherlands; 3Epidemiology, Erasmus Medical Center, Rotterdam,
Netherlands; 4Pediatrics, Erasmus Medical Center, Rotterdam, Netherlands

Background: Birth size is associated with wheezing in childhood. Not much is
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known about the role of longitudinal growth in fetal life and infancy on asthma
symptoms. Our aim was to examine the associations of fetal and infant growth
characteristics with wheezing in preschool children.
Methods: This study was embedded in a population-based prospective cohort study
among 5,125 children. Information on second and third trimester fetal growth (fe-
mur length, head circumference, abdominal circumference, fetal estimated weight)
was obtained by multiple ultrasounds during pregnancy. Infant growth (length,
weight) was repeatedly measured at the Community Health Centres at the ages of
3, 6, and 12 months. All growth characteristics were converted into age and sex
adjusted standard deviation scores (SDS). Parental report of wheezing until the
age of 4 years was yearly obtained by questionnaires.
Results: Fetal growth characteristics were not associated with wheezing at all
ages. Infant weight gain was associated with the risk of wheezing in the first 2
years (Odds ratios (OR) age 1 year: 1.12 (95% Confidence Intervals (CI): 1.04,
1.22); age 2 years: 1.23 (1.12, 1.35)) per SDS weight gain in the first 3 months
of life. These effect estimates were higher for children who were fetal growth
restricted from the 2nd trimester to birth (age 1 year: 1.32 (1.10, 1.57), age 2 years:
1.26 (1.04, 1.54)).
Conclusions: Increased weight gain during the first 3 months after birth is asso-
ciated with increased risk of wheezing in the first 2 years of life, especially after
fetal growth restriction. Our results suggest that abnormal fetal and infant growth
might influence the development of asthma in childhood.

P1502
Longitudinal development of lung function in extremely preterm infants
Maria Vollsaeter1,2, Ola Røksund2, Geir Egil Eide3, Markestad Trond1,2,
Thomas Halvorsen1,2. 1Department of Clinical Medicine, University of Bergen,
Bergen, Norway; 2Department of Pediatrics, Haukeland University Hospital,
Bergen, Norway; 3Centre for Clinical Research, Haukeland University Hospital,
Bergen, Norway

Introduction: With the advent of modern neonatal intensive care, survival after
extreme preterm (EP) birth increased considerably. Large cohorts of subjects born
EP are now approaching adulthood; their lifelong pulmonary prospects being
basically unknown.
Aims: To construct spirometric growth curves to early adulthood for subjects born
EP.
Methods: Two area-based birth-cohorts of subjects born in 1982-85 and 1991-92
at gestational age ≤28 weeks or with birth weight ≤1000 grams (n=81) and
individually matched control subjects born at term (n=74) were examined in 2001
and 2009. Paired multiple linear regression models were constructed to assess
growth patterns.
Results: Most measures of lung function were significantly reduced in subjects
born EP over the full study period. Mean growth of FEV1 through puberty was 1.5
liters in both preterm and control subjects, and there was a small but not significant
growth from age 18 to 25.

1991-92 cohort 1982-85 cohort

Age (years) 10.5 (SD 0.4) 17.8 (SD 0.4) 17.7 (SD 1.2) 24.9 (SD 1.2)
FEV1 (l)* EP 1.80 (1.68,1.92) 3.30 (3.10,3.49) 3.30 (3.02,3.58) 3.50 (3.22,3.78)

Control 2.14 (2.05,2.24) 3.65 (3.40,3.89) 4.07 (3.81,4.31) 4.10 (3.85,4.35)
FVC (l)* EP 2.15 (2.00,2.29) 4.09 (3,80,4.38) 3.93 (3.58,4.30) 4.47 (4.10,4.84)

Control 2.44 (2.35,2.54) 4.22 (3.95,4.50) 4.59 (4.30,4.88) 4.92 (4.61,5.24)
FEF50 (l/sec)* EP 2.09 (1.89,2.30) 4.06 (3.62,4.49) 3.74 (3.42,4.07) 4.01 (3.60,4.43)

Control 2.78 (2.57,3.00) 4.79 (4.27,5.31) 5.22 (4.77,5.66) 5.44 (5.01,5.86)

*Mean values (95% CI).

Conclusions: Lung function deficits after EP birth persists to adult life. Growth
in lung function was parallel in subjects born EP and at term, and no signs of age
related decline was observed at age 25.

P1503
Risk factors for lower respiratory illnesses (LRI) in infants < 32 wks
gestational age (GA): Do they differ by type of illness?
Franca Rusconi1, Monica Da Frè2, Virgilio Carnielli3, Valeria Chiandotto4,
Carlo Corchia5, Domenico Di Lallo6, Mariacristina Fertz7, Silvana Miniaci8,
Simone Piga9, Marina Cuttini9. 1Epidemiology Unit, Meyer Childrens Hospital
and Regional Health Agency of Tuscany, Florence, Italy; 2Epidemiology Unit,
Regional Health Agency of Tuscany, Florence, Italy; 3NICU, Childrens Hospital
G.Salesi, Ancona, Italy; 4NICU, Civile Hospital, Udine, Italy; 5Epidemiology
Unit, International Centre on Birth Defects and Prematurity, Roma, Italy;
6Epidemiology Unit, Agency for Public Health, Rome, Italy; 7NICU, Childrens
Hospital Burlo Garofolo, Trieste, Italy; 8NICU, Pugliese-Ciaccio Hospital,
Catanzaro, Italy; 9Epidemiology Unit, Childrens Hospital Bambino Gesù, Rome,
Italy

Children born very preterm suffer from and are hospitalized for LRI. Risk factors
for these events should be reassessed given advances in perinatal care.
All infants 22-31 wks GA born in 2003-05 in 5 Italian regions (ACTION study)
were invited for pediatric assessment and telephone interview at 24 mos corrected
age. Bronchiolitis/asthmatic bronchitis and bronchitis/pneumonia in previous year,
and lifetime LRI hospital admissions were recorded. Parental demographics and

asthma/atopy, obstetrical and perinatal variables, breastfeeding and current envi-
ronmental factors (siblings, smoking/dampness at home, traffic) were assessed as
possible predictors through multivariable regression analysis.
1009/1413 children had assessment+interview. Bronchiolitis/asthmatic bronchitis
(18.8% of children) were significantly associated with lower GA, parental asthma
(Odds ratio,OR 1.80) and day care (OR 2.00), while female sex and foreign mother
were protective (OR 0.71 and 0.56). Risk of bronchitis/pneumonia (16.2%) was
significantly reduced at higher GA, in twins (OR 0.45), and in infants discharged
from NICU in april-september (OR 0.63). 14% of children were admitted to
hospital for LRI; they were significantly more likely to have been exposed to
maternal smoking in pregnancy (OR 1.67), have had birthweight <10° centile (OR
2.0) and BPD (OR 2.1); infants with LRI requiring O2 or ventilation (5.2%) had
the same risk factors.
Wheezing and LRI admissions had different risk profiles: the former were similar
to those in general populations studies, while the latter were associated with
prenatal factors influencing lung growth (intrauterine growth restriction, smoke)
and BPD.

P1504
Preterm birth and inhaled corticosteroid usage in 6-19-year-olds – A Swedish
national cohort study
Hartmut Vogt, Karolina Lindström, Lennart Bråbäck, Anders Hjern. Clinical and
Experimental Medicine, Division of Pediatrics, Linköping University, Linköping,
Sweden Clinical Sciences and Education, Karolinska Institute, Stockholm,
Sweden Occupational & Environmental Medicine, Department of Public Health
and Clinical Medicine, Umeå University, Umeå, Sweden Centre for Health Equity
Studies (CHESS), Karolinska Institutet/Stockholm University, Stockholm, Sweden

Objective: Preterm birth is associated with respiratory morbidity later in life,
including asthma. Previous studies have mainly focused on asthma in early child-
hood in children born extremely preterm. In this study we examined the risk of
asthma in a national cohort of school children by degree of immaturity expressed
as completed gestational weeks at birth.
Methods: Register study in a Swedish national cohort of 1 100 826 children 6-19
years old. Retrieval of at least one prescription of inhaled corticosteroids (ICS)
during 2006 was used as our main indicator for asthma. Logistic regression was
used to test hypotheses with adjustment for multiple socio-economic and perinatal
indicators.
Results: Degree of immaturity, expressed as completed gestational weeks at birth,
had an inverse dose-response relationship with ICS usage. Compared to children
born between 39 and 41 weeks gestation, the odds ratio for ICS usage increased
with the degree of prematurity, from 1.10 (1.08-1.13) for children born in weeks
37-38, to 2.28 (1.96-2.64) for children born in weeks 24-28, after adjustment for
socio-economic confounders and perinatal mediators.
The increase in ICS usage with decreasing gestational age at delivery was similar
in boys and girls and declined with older age.
Conclusion: Preterm birth increases the risk of ICS usage in 6-19 year olds by
degree of immaturity, all the way from extremely preterm to early term birth.

P1505
Early life antecedents of persistent wheeze in young adults
Dave Mullane1, Steve Turner2, Des Cox1, Jack Goldblatt1 , Peter Le Souef1.
1School of Paediatrics and Child Health, University of Western Australia, Perth,
Australia; 2Child Health, University of Aberdeen, Aberdeen, United Kingdom

Introduction: Factors present in infancy have been associated with respiratory
outcomes in childhood. Risk factors for wheeze in adults differ from those in chil-
dren, for example female gender and active smoking. Here we test the hypothesis
that physiological outcomes measured in infancy are associated with persistent
respiratory outcomes in eighteen year olds.
Methods: As part of a longitudinal birth cohort study, measurements of infant lung
function and atopy were made in infancy. Participants were followed up with at
ages 6, 12 and 18 years. Based on reported symptoms, individuals were categorised
as remittent wheeze, later onset wheeze, persistent wheeze and no wheeze.
Results: Of the 253 individuals originally recruited, 148 were followed up at age
18 years including 13 with persistent wheeze, 13 with remittent wheeze, 23 with
later onset wheeze and 99 with no wheeze. Compared to the no wheeze group,
persistent wheeze was independently associated with reduced lung function at one
month (mean reduction% predicted V’maxFRC 43 [95% CI 13, 74]), increased
length at one month (40% increase risk per cm increase [95%CI 6, 187]), atopy
in infancy (OR 5.2 [95%CI 1.1, 23.8]) and current smoking (OR 6.1 [95%CI 1.3,
27.0]). Later onset wheeze was associated with female sex (OR 4.0 [95% CI 1.5,
11.4]). Remittent wheeze was not associated with the risk factors considered in
the analysis.
Conclusion: Although female sex and active smoking are risk factors for wheeze
in adulthood, the presence of reduced lung function and atopy in infancy remain
risk factors for ongoing respiratory symptoms in young adults.
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P1506
Factors associated to an earlier wheezing episode during the first year of life
in Europe and Latin America: The EISL study
Luis Garcia-Marcos1, Javier Mallol2, Dirceu Sole3, Paul Brand4,
Manuel Sanchez-Solis1, Virginia Perez-Fernandez1, EISL Study Group.
1Pediatric Respiratory and Allergy Units, Virgen de la Arrixaca University
Children’s Hospital, Murcia, Spain; 2Pediatric Respiratory Medicine, El Pino
Hospital, Santiago, Chile; 3Pediatric Allergy, Clinical Immunology and
Rheumatology, Federal University of Sao Paulo, Sao Paulo, Brazil; 4Princess
Amalia Children Clinic, Isala Klinieken, Zwolle, Netherlands

Background: There is scarce information about what factors might influence the
time to the first wheezing episode in infants.
Methods: The “Estudio Internacional de Sibilancias en Lactantes (EISL)” in-
cluded 13,684 infants who wheezed at least once in the first year of life, recruited
from 13 centres in 6 Latin American countries (n=12,045) and from 5 centres
in 2 European countries (n=1,639). A multivariate Cox regression analysis was
performed using as dependent variable the time to the first wheezing episode. The
regression included the following factors: gender, parental asthma or rhinitis, infant
eczema, mother smoking in pregnancy, cold(s) in the first 3 mo, nursery school,
breast feeding >= 3 mo, number of siblings, persons at home, mould stains on
walls, university studies of mother, Afro-American ethnicity, and pets at home. An
adjusted hazard ratio (aHR) of the pooled whole population and also separately
for EU and LA was calculated.
Results:

Adjusted hazard ratios (aHR) for an earlier episode of wheezing in the frist year of life

Whole population Latin America Europe

aHR 95%CI aHR 95%CI aHR 95%CI

Cold(s) during the 1st 3 months 1.84 1.77–1.91 1.85 1.78–1.92 1.85 1.66–2.06
Breast feeding >3 months 0.93 0.90–0.97 0.93 0.90–0.97 0.98 0.88–1.09
Mould stains on hosehold walls 1.04 1.00–1.08 1.05 1.00–1.09 1.12 0.95–1.32
University studies in mother 0.99 0.96–1.03 0.99 0.95–1.04 0.82 0.71–0.95
Infant eczema 1.02 0.98–1.05 1.01 0.97–1.05 1.25 1.10–1.43

Conclusions: Some factors usually shown to be a risk factor for wheezing are
not associated to a shorter period of time to the first episode. Furthermore,
some delaying or advancing factors are different in Europe as compared to Latin
America.

P1507
Long-term evolution of virus-induced and multi-trigger wheeze in children of
the EGEA study
Isabelle Pin1, Valérie Siroux2, Anne Boudier2, Lucile Vignoud-Nicollet2 ,
Jocelyne Just3, Francine Kauffmann4. 1Pédiatrie, CHU de Grenoble, Grenoble,
France; 2INSERM U823, Institut Albert Bonniot, Grenoble, France; 3Centre de
l’Asthme de l’Allergie de l’Enfant, Hôpital d’Enfants Armand Trousseau EA4064,
Paris, France; 4Equipe d’épidémiologie Respiratoire et Environnementale,
CESP/U1018 Inserm, Villejuif, France

Background: Recent guidelines have proposed different phenotypes according to
triggers (episodic/virus (EVW) and multiple trigger wheeze (MTW)) in preschool
children. Studies aimed at characterizing asthma evolution according to these
phenotypes are seldom.
Aims: To investigate lung function and asthma evolution up to adulthood between
MTW and EVW in childhood.
Methods: 588 children, aged 10.9±3.0 years included in EGEA study were
classified as non wheezer (n=265), EVW (wheeze only with viral infections and
asymptomatic between episodes, n=131) and MTW (wheeze with viral infections
and between episodes with triggers such as dust, tobacco smoke, exercise, and cold
air, n=192). 139 (72.4%) MTW and 85 (64.9%) EVW participated to the 12-year
follow-up.
Results: At baseline MTW were older (11.5 vs 10.1 years), more atopic (at least
1 positive skin test, 89.7 vs 57.0%), had more often active asthma (symptoms
or treatment in the past year, 96.2 vs 58.3%) and ICS use in the past year (54.7
vs 26.4%) compared to EVW. FEV1 and FVC (% pred Stanojevic) were similar
in both groups but MTW had lower FEV1/FVC ratio (85.4±7.1vs 88.3±7.0, p=
0.001) and FEF25-75 (93.6±25.5 vs 103.2±26.5%, p=0.002) compared to EVW.
At follow-up MTW had more often active asthma (71.9 vs 38.5%, p=0.003), and
ICS use (39.1 vs 18.1%) compared to EVW. FEV1/FVC and FEF25-75 remained
lower in MTW than in EVW (81.2±7.6 vs 84.8±7.8%, p=0.002 and 94.6±25.5
vs 110.3±26.8%, p<0.0001 respectively).
Conclusions: Our results suggest that the episodic vs multi-trigger wheeze classi-
fication applied in school-age children identified groups of wheezers with different
baseline characteristics and long-term evolution.

P1508
Determinants of lung function and bronchodilator response in 4-year-old
children
Sandra Dom1, Ellie Oostveen2, Jos Droste1, Margo Hagendorens3,4,
Joost Weyler1. 1Epidemiology and Social Medicine, University of Antwerp,
Antwerp, Belgium; 2Respiratory Medicine, Antwerp University Hospital, Edegem,
Belgium; 3Paediatrics, Antwerp University Hospital, Edegem, Belgium;
4Immunology, University of Antwerp, Antwerp, Belgium

Objectives: The aim of this study was to investigate which early life factors are
associated with baseline lung function and the change after bronchodilation in
4-year-old children.
Methods: Environmental and health information on children involved in a Belgian
prospective birth cohort (PIPO) were collected from birth on using bi-annual
questionnaires. At 1 and 4 years of age, a blood sample was analysed for specific
IgE. At 4 years of age, baseline and post-bronchodilator respiratory resistance at 6
Hz (R6) was obtained with the forced oscillation technique. Potential determinants
were selected based on literature and univariate analyses. Response variables were
transformed to allow for the normal distribution assumption. Model reduction on
the initial multiple linear regression models was performed by stepwise backward
elimination based on the 95% confidence level.
Results: Baseline and post-bronchodilator R6 data were obtained in 535 and 501
children, respectively. Results are regression coefficient B with standard error.
Current height (-0.017 (0.004)) and weight of the child (0.015 (0.008)), maternal
asthma (0.108 (0.047)), lower respiratory tract infections (0.064 (0.025)) and atopy
against cat at the age of 1 year (0.236 (0.085)) were significant determinants of
the baseline R6 value. Interestingly, other determinants were observed for �R6,
namely parental educational level (-0.080 (0.041)), pre-and postnatal smoke expo-
sure (0.158 (0.067)), lower respiratory tracts infections (0.075 (0.027)) and atopy
against dog at 1 year of age (0.311 (0.124)).
Conclusion: In 4-year-old children different determinants for the baseline respira-
tory resistance and the bronchodilator response were observed.

P1509
Indoor endotoxin and respiratory symptoms in urban schoolchildren
Gary Wong, T.F. Leung, Edmund Yung. Paediatrics, Chinese University of Hong
Kong, Hong Kong, Hong Kong

Background and aim: Endotoxin is a marker of microbial exposure and rural
studies suggested it is negatively co-related with asthma. This study aims to
determine the relationship of indoor endotoxin and manifestations of respiratory
symptoms in urban children in Hong Kong.
Methods: Random sample of schoolchildren aged 7 to 11 years were recruited
through the school system. Parents completed the locally validated ISAAC ques-
tionnaire with additional questions about the home environment. Random subgroup
of subjects was recruited for SPTs and dust samples were collected according to the
ISAAC Phase II protocol. Endotoxin levels were log-transformed before analysis.
Results: 3,546 primary schoolchildren were screened with a participation rate
of 96%. A random subsample of 1,303 subjects has been skin-tested with 439
also provided mattress dust samples. Among them, 37 (8.4%) had at least one
wheezing attack in the past year and 47 (10.7%) had a physician diagnose of
asthma. The median (interquartile range) of endotoxin concentration (EU/mg) and
load (EU/m2) were 12.9 (6-25) and 547 (230-1,137) in those without current
wheeze; they were 34 (19-83) and 1,689 (853-3,301) in those with current wheeze.
The differences were significantly different (p< 0.01) adjusted for confounders.
Among those with a asthma diagnosis, higher endotoxin level was associated with
use of asthma medication in the past year.
Conclusion: Higher level of endotoxin level in this urban sample of schoolchildren
is associated with wheezing and increased use of asthma medication among known
asthmatics. Further studies are needed to reveal the possible roles of microbial
exposure in affecting the development of asthma in urban and rural settings.

P1510
Does maternal smoking play a role as an inducer, rather than trigger, of
asthma and respiratory symptoms?
Mark Upton1, Alex McConnachie2, Carole Hart3, George Davey Smith4,
Graham Watt1. 1General Practice and Primary Care, University of Glasgow,
Glasgow, United Kingdom; 2Robertson Centre for Biostatistics, University of
Glasgow, Glasgow, United Kingdom; 3Public Health, University of Glasgow,
Glasgow, United Kingdom; 4MRC Centre for Causal Analyses in Translational
Epidemiology, University of Bristol, Bristol, United Kingdom

Background: Asthma is a complex chronic disease arising from the interaction of
genetic and environmental factors. In children, it is difficult to separate any role
of maternal smoking in the antenatal induction of asthma from a later role as a
symptom trigger, as most mothers who smoke in pregnancy continue to smoke
after their child’s birth.
Aim: To estimate the association between parental smoking and asthma and respi-
ratory symptoms in adults, and to compare findings with those for current exposure
to environmental tobacco smoke (ETS).
Methods: The Midspan Family Study included offspring aged 30-59 years, whose
parents reported their smoking habits as part of an epidemiological study 20 years
earlier. Offspring completed a questionnaire and underwent spirometry. We used
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logistic regression to estimate the association between parental smoking or current
ETS and asthma and symptoms in 985 lifelong non-smokers.
Results: Maternal smoking was associated with wheeze, wheeze without a cold,
wheeze with breathlessness, current asthma, ≥3 asthma symptoms, odds ratios
(95% confidence intervals) after adjustment for covariates: 2.1 (1.3-3.4), 2.5
(1.4-4.7), 2.9 (1.6-5.2), 2.2 (1.1-4.1), 2.6 (1.5-4.6) respectively. There were dose-
response associations for all five outcomes. There was no evidence of association
between maternal smoking and breathlessness or chronic sputum, or between pa-
ternal smoking and asthma or any symptom. Current ETS was positively associated
with wheeze variables, current asthma, ≥3 asthma symptoms, breathlessness and
chronic sputum.
Conclusions: Maternal smoking, probably in-utero, plays a role in the induction
of phenotype(s) related to wheeze and asthma in adults.

P1511
Microbial markers and the development of asthma in childhood: A birth
cohort study
Anne M. Karvonen1,2, Anne Hyvärinen1, Helena Rintala1, Matti Korppi3,
Leea Keski-Nisula1,4, Sami Remes5, Jussi Lampi1, Aino Nevalainen1,
Juha Pekkanen1,2. 1Department of Environmental Health, National Institute for
Health and Welfare, Kuopio, Finland; 2Institute of Public Health and Clinical
Nutrition, Unviersity of Eastern Finland, Kuopio, Finland; 3Pediatric Research
Center, University of Tampere and University Hospital, Tampere, Finland;
4Departments of Obstetrics and Gynecology, Kuopio University Hospital, Kuopio,
Finland; 5Department of Pediatrics, Kuopio University Hospital, Kuopio, Finland

Background: Early-life exposure to environmental microbial agents may be asso-
ciated with a development of asthma.
Objective: To determine the effect of microbial exposure at homes in early age on
the risk of asthma.
Methods: A birth cohort of 396 children was followed-up with questionnaires
until the age of 5 years. Collection of living room floor dust samples and home
inspection for moisture damage were performed before the age of 1 year. Con-
centrations of 3-hydroxy fatty acids (3-OH FAs), muramic acid, ergosterol and
quantitative polymerase chain reaction (qPCR) for two bacterial genera and six
fungal species, genera or groups were determined from house dust.
Results: The associations between early microbial exposure and occurrence of
doctor-diagnosed asthma were mainly seen with concentrations of 3-OH FAs,
qPCR for Mycobacterium and Wallemia sebi, and amount of dust. Significant
interaction was observed between major moisture damage in home and 3-OH
FAs (p=0.006). In addition, there was a suggestion (p≤0.15) that 3-OH FAs and
qPCR for Mycobacterium were inversely associated with asthma especially among
non-farm children.
Conclusion: The study results suggest that microbial markers may represent dif-
ferent types of microbial exposure in different environments e.g. living on a farm
or in a moisture damaged house. The source and variety of microbial exposures
should be better taken into account in future studies on the development of asthma.

162. Clinical characteristics of patients with
pulmonary hypertension

P1512
Right ventricular dyssynchrony measured using speckle tracking strain as a
predictive factor in pulmonary hypertension patients
Bouchra Lamia, Luis-Carlos Molano, Catherine Viacroze, Antoine Cuvelier,
Jean-Francois Muir. Pulmonary and Respiratory Critical Care, Rouen University
Hospital, Rouen, France

Introduction: RV function is a major prognosis factor in pulmonary hypertension
patients. TAPSE has been described as a good predictive factor in this population.
Right ventricular speckle tracking strain analysis can quantify regional contraction
and identify RV dyssynchrony.
Objective: To test whether RV dyssynchrony exists in PH patients and can predict
RV function.
Design: Prospective study.
Results: 42 simultaneous measurements were prospectively obtained us-
ing pulmonary artery catheterization and a TTE: hemodynamics, TAPSE,
RVEDA/LVEDA. The speckle tracking analysis was used to generate 6 seg-
mental RV strain curves. Time to peak strain from each of 6 time-strain curves
was determined with dyssynchrony defined as the difference between earliest and
latest segments. Global radial strain was calculated.
MPAP was 38±9 mmHg, PAOP was 12±4 mmHg, cardiac index was 3.0±1.1
L/min/m2. TAPSE was 17±7, RVEDA/LVEDA was 1.17±0.64. RV global strain
was decreased: -12.7±5.7% and RV had dyssynchrony 155±93 msec.
RV dyssynchrony was significantly correlated to RV dilation: y= 75x + 68, r2=0.25,
p<0.001 but not correlated to TAPSE: y = 5.77x + 247, r2=0.12, p=0.056.
Conclusion: In our PH patients, we found RV dyssynchrony diagnosed using

echocardiographic speckle tracking strain analysis while usual indices of RV
function as TAPSE are still normal. This result should be confirmed in a larger
population and ask the question. Assessment of RV dyssynchrony could be used
for the follow-up of PH patients: predictive factor and non-invasive hemodynamic
monitoring. RV resynchronisation therapy could be considered to improve the
prognosis of PH patients.

P1513
Clinical evaluation of RV wall stress in pulmonary arterial hypertension: A
follow-up study using magnetic resonance imaging
Sophie Ariane Dusoswa1, Marielle C. van de Veerdonk2, Taco Kind3, J. Tim
Marcus4, Nico Westerhof5, Anton Vonk-Noordegraaf6. 1Pulmonary Diseases,
VU Medical Center, Amsterdam, Netherlands; 2Pulmonary Diseases, VU Medical
Center, Amsterdam, Netherlands; 3Pulmonary Diseases, VU Medical Center,
Amsterdam, Netherlands; 4Physics and Medical Technology, VU Medical Center,
Amsterdam, Netherlands; 5Pulmonary Diseases and Physiology, VU Medical
Center, Amsterdam, Netherlands; 6Pulmonary Diseases, VU Medical Center,
Amsterdam, Netherlands

Background: In pulmonary arterial hypertension (PAH) survival is strongly asso-
ciated with right ventricular (RV) function and its ability to adapt to the increased
pulmonary artery pressure (PAP). RV remodeling to the increased load is often
characterized by dilatation, and hypertrophy. RV wall stress is a simple parameter
that contains the effects of PAP, dilatation and hypertrophy. Therefore this study
aims to evaluate RV wall stress in patients during follow-up.
Methods and results: At baseline 53 patients underwent magnetic resonance imag-
ing (MRI) and right heart catheterization (RHC). In all patients RV end-systolic
wall stress (RVESWS) was calculated using the law of Laplace. Eight patients died
during the first year of follow-up and therefore 45 patients underwent MRI and
RHC after 1-year follow-up. During a median long term follow-up of 57 months
another 10 patients died. At baseline, RVESWS appeared to be similar in survivors
and non-survivors (n=53, p=0.765). In contrast, change of RVESWS during the
1-year follow-up differed significantly (n=45, p=0.014) between survivors and
non-survivors. Survivors showed a decrease in RVESWS during 1-year follow-up,
whereas non-survivors showed an increase of RVESWS during 1-year follow-up.
Kaplan-Meier analysis showed a higher mortality rate in patients with an increase
of RVESWS>17 mmHg than in patients with an increase of RVESWS<17 mmHg
or a decrease of RVESWS during follow- up (n=45, p<0.001).
Conclusion: Progressive RV failure is characterized by an increase of RVESWS.

P1514
Ventilation perfusion lung scan in pulmonary veno-occlusive disease
Andrei Seferian1, Badia Helal2, Xavier Jaïs1, Barbara Girerd1, Sven Günther1,
Laurent Savale1, Peter Dorfmüller3, Alice Huertas1, Olivier Sitbon1,
Marc Humbert1, Gerald Simonneau1, David Montani1. 1Univ Paris Sud, AP-HP,
Service de Pneumologie et Réanimation Respiratoire, Centre National de
Référence de l’Hypertension Pulmonaire Sévère, INSERM U999, Hôpital Antoine
Béclère, Clam; 2Servide de Médecine Nucléaire, Hôpital Antoine Béclère,
Clamart, France; 3Service d’Anatomie Pathologique, Centre Chirurgical Marie
Lannelongue, Le Plessis Robinson, France

Introduction: Pulmonary veno-occlusive disease (PVOD) is a rare form of pul-
monary arterial hypertension (PAH) that remains poorly understood and is both
difficult to diagnose and treat. Histological proof is required for a definitive diag-
nosis of PVOD; however, this approach is hazardous in patients with pulmonary
hypertension and therefore surgical lung biopsy is not recommended. In recent
conjoint ERS/ESC guidelines, ventilation and perfusion (V/Q) lung scan was
recommended to look for chronic thromboembolic pulmonary hypertension and it
has been suggested that unmatched perfusion defects may suggest PVOD.

Figure 1. Comparative evaluation of the V/Q scans between iPAH and PVOD groups.
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Aim of the study: To evaluate the interest of V/Q lung scan in the non-invasive
approach to screen PVOD patients.
Methods: V/Q lung scans from 70 patients with idiopathic PAH and 56 patients
with confirmed or highly probable PVOD, were reviewed in double blind.
Results: The vast majority of V/Q lung scan were normal or with no significant
abnormalities in both group of patients. No differences in ventilation or perfusion
lung scan were observed between idiopathic PAH and PVOD patients (all p values
>0.05). No differences were observed between confirmed (n=31) or highly proba-
ble PVOD (n=25). Unmatched perfusion defects were found in 7 (10%) idiopathic
PAH patients and 4 (7.14%) PVOD patients (p>0.05).
Conclusion: Unmatched perfusion defects were rarely observed in idiopathic PAH
or PVOD and V/Q lung scan may be not useful to discriminate PVOD.

P1515
Current practice for determining pulmonary capillary wedge pressure
predisposes to serious errors in the classification of patients with pulmonary
hypertension
John Ryan, Jonathan Rich, Thejasvi Thiruvoipati, Gene Kim, Stuart Rich.
Cardiology, University of Chicago Medical Center, Chicago, IL, United States

Background: Accurate measurement of left ventricular filling pressure (LVEDP) is
important to distinguish between Group 1 pulmonary arterial hypertension (PAH)
and Group 2 pulmonary hypertension from diastolic heart failure (PH-HFpEF).
Methods: We prospectively performed cardiac catheterization on 62 patients re-
ferred for evaluation of PH and compared the LVEDP at end-expiration to: a)
the pulmonary capillary wedge pressure manually determined at end-expiration
(PCWP-EXP) and b) the PCWP determined electronically (PCWP-digital).
Results: The PCWP-EXP was a more reliable measure of the LVEDP (mean
13mmHg vs 12.4mmHg, p=NS) than the PCWP-digital (mean 8mmHg vs
12.4mmHg, p<0.05). Bland-Altman analysis of PCWP-digital and LVEDP re-
vealed a mean bias of -4.4 mmHg (95% limits of agreement -11.3mmHg to
2.4mmHg). Bland-Altman analysis of PCWP-EXP and LVEDP revealed a mean
bias of 0.7mmHg (95% limits of agreement -5.5mmHg to 7mmHg). If the PCWP-
digital were used to define the LVEDP, 11 patients (18%) would have been
misclassified as having PAH rather than PH-HFpEF. Interestingly, 8 of these 11
patients had either morbid obesity or hypoxia. In contrast, no patients were mis-
classified as PAH instead of PH-HFpEF using the PCWP-EXP to define LVEDP.
Conclusions: The common practice of using PCWP-digital measurements instead
of PCWP-EXP measurements results in significant underestimation of the LVEDP.
In our study, this translated to almost 20% of patients being misclassified as having
PAH rather than PH-HFpEF. Thus, reliance on PCWP-digital measurements should
be avoided as this may lead to the inappropriate use of pulmonary vasodilators.

P1516
Increased renin-angiotensin-aldosteron system activity in lungs of patients
with idiopathic pulmonary arterial hypertension
Frances S. de Man1,2, Christophe Guignabert1, Ly Tu1, Charlene Francois1,
Gerard Simmoneau1, Elie Fadel1, Marc Humbert1, Anton Vonk-Noordegraaf2,
Saadia Eddahibi1. 1INSERM U999, Centre Chirurgical Marie Lannelongue, Le
Plessis-Robinson, France; 2Pulmonology, VU University Medical Center,
Amsterdam, Netherlands

Studies have reported over-activation of the sympathetic nerve system (SNS) in
patients with idiopathic Pulmonary Arterial Hypertension (iPAH). Since the Renin-
Angiotensin-Aldosteron-System (RAAS) is closely related to SNS and the lungs
are the major site for angiotensin 2 formation, we hypothesized that RAAS-activity
is increased in iPAH.
Pulmonary endothelial cell (P-EC) cultures were generated from lung specimens
of iPAH-patients (n=5) and controls (n=5) to assess angiotensin converting enzyme

Figure 1

(ACE) activity (Fig. 1A). We determined angiotensin 2 production upon incubation
with angiotensin 1 alone and in combination with ACE-inhibitor enalapril. Sub-
sequently, protein levels of the angiotensin 2 receptor type 1 (AT1R) and tyrosine
kinase SRC-activity (downstream target of AT1R) were evaluated in pulmonary
arteries (PA) homogenates.
P-EC of iPAH-patients produced significantly more angiotensin 2 upon angiotensin
1 incubation, compared to control. Interestingly, enalapril normalized angiotensin
2 production (Fig. 1B). In addition, pulmonary arteries of iPAH-patients exhibited
increased AT1R expression and accentuated SRC-activity (Fig. 1C,D)
Conclusion: This study demonstrates increased RAAS-activity in lungs of iPAH-
patients, illustrated by elevated ACE-activity and AT1R signalling. Future studies
will focus on the effects of chronic inhibition of RAAS on pulmonary vascular
remodelling in iPAH.

P1517
Changes in right ventricular mass are unrelated to changes in pulmonary
pressures in pulmonary arterial hypertension
Marielle van de Veerdonk1, Sophie Dusoswa1, Taco Kind1, Johannes Marcus2,
Nico Westerhof3, Anton Vonk-Noordegraaf1. 1Pulmonary Diseases, VU
University Medical Center, Amsterdam, Netherlands; 2Physics and Medical
Technology, VU University Medical Center, Amsterdam, Netherlands;
3Physiology, VU University Medical Center, Amsterdam, Netherlands

Background: In pulmonary arterial hypertension (PAH), chronic pressure overload
leads to right ventricular (RV) dilatation, hypertrophy and ultimately RV failure
and death. Yet, the relevance of changes in RV mass and the interaction with
changes in pulmonary pressure have never been investigated.
Objectives: To assess the relationship between changes in pulmonary pressure,
changes in RV mass and survival in PAH patients under PAH targeted therapies.
Methods: 45 patients underwent right heart catheterization to measure mean pul-
monary artery pressure (mPAP) and cardiac magnetic resonance to assess RV mass
before and after 12 months of therapy. RV mass was indexed for body surface
area. During long-term follow-up of 59±27 months, 11 patients died.
Results: At baseline, survivors and non-survivors showed a similar mPAP (p=0.43)
and RV mass index (p=0.06). RV mass index correlated to mPAP (R=0.51, p<0.01).
During 1-year follow-up, changes in mPAP did not differ between survivors (-
8±28%) and non-survivors (3±30%) (p=0.86). Overall, RV mass increased by
11±26% (p=0.03). Survivors showed an increased RV mass (17±25%; p<0.01),
non-survivors showed an unchanged RV mass (-7±11%; p=0.16). Changes in RV
mass were unrelated to age (p=0.50) or gender (p=0.44). Changes in RV mass
were unrelated to changes in mPAP (R=0.14; p=0.37).
A decreased RV mass was associated with mortality (HR: 0.95; 95%-CI 0.91-0.99;
p=0.02) whereas changes in mPAP did not relate to mortality (HR: 1.01; 95%-CI
0.98–1.02; p=0.25).
Conclusions: In PAH, changes in mPAP were not followed by changes in RV
mass. An increased RV mass during follow-up was associated with a favorable
prognosis.

P1518
Systemic hypoxia contributes to pulmonary hypertension in heart failure
Bryan Taylor, Cesar Mojica, Thomas Olson, Paul Woods, Bruce Johnson.
Division of Cardiovascular Diseases, Mayo Clinic, Rochester, MN, United States

Background: The classical mechanism for pulmonary hypertension (PH) in heart
failure (HF) is related to a passive rise in pulmonary venous pressure secondary
to an increase in LV filling pressure. However, much of the PH in HF is reversed
by vasodilators. This suggests a reactive component to the elevated pulmonary
vascular resistance (PVR) that is likely related to dysregulation of vascular smooth
muscle tone. Although the cause of this dysregulation is unclear, hypoxia may play
a role. We examined whether variations in resting systemic O2 levels influence
PVR in HF.
Methods: Thirty-nine patients (54±9 yr, LVEF 20±6%, NYHA class I-III) under-
going right heart catheterization for pre transplant assessment were studied. PVR
was derived from pulmonary arterial and wedge pressures measured via Swan
Ganz catheter and cardiac output measured via direct Fick. Mixed venous and
arterial blood was drawn from the pulmonary and radial arteries for measurement
of PaO2, PvO2, SaO2, SvO2 and endothelin-I (ET-I).
Results: Group mean PVR, PaO2, PvO2, SaO2 and SvO2 were 303±215
dynes/s/cm5, 72±12 mmHg, 32±4 mmHg, 94±4% and 57±11%, respectively.
PVR was negatively correlated with PaO2, PvO2, SaO2 and SvO2 (r= -0.53, -0.62,
-0.48, -0.67, respectively, all P<0.01). Multiple linear regression suggested that
SvO2 was the strongest predictor of PVR. In combination, PaO2, PvO2, SaO2 and
SvO2 accounted for ∼60% of the variance in PVR. In addition, ET-I was related
to both SvO2 (r= -0.75) and PVR (r=0.50) (P<0.01).
Conclusion: Systemic hypoxia, particularly a low SvO2, appears to play a role
in PH and elevated PVR in HF. We suggest a hypoxia-mediated increase in the
release of the vasoconstrictor ET-I as a likely mechanism. NIH HL71478
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P1519
Atrial arrhythmias in pulmonary hypertension
Richard Turner1, Judith Hurdman1, Madhav Menon1, Charlie Elliot1,2,
David Kiely1,2 , Robin Condliffe1,2 . 1Sheffield Pulmonary Vascular Disease Unit,
Royal Hallamshire Hospital, Sheffield, United Kingdom; 2Cardiovascular
Biomedical Research Unit, Sheffield Teaching Hospitals NHS Trust, Sheffield,
United Kingdom

Introduction: There are few data regarding the frequency, importance and man-
agement of atrial arrhythmias in pulmonary hypertension (PH).
Methods: A six-year retrospective analysis was conducted of >1000 newly diag-
nosed patients with PH.
Results: There were 264 pre-existing cases of atrial fibrillation (AF) including
29% pulmonary arterial hypertension (PAH), 53% PH due to left heart disease
(PH-LHD), and 7% chronic thromboembolic PH (CTEPH). PAH and CTEPH
were more common (45% and 24%) than PH-LHD (17%) as the underlying cause
of PH in the 29 patients who had atrial flutter (flutter) diagnosed prior to PH
diagnosis (p<0.05). 49 new diagnoses of flutter or AF were made at PH diagnosis
(n=6) or during follow-up (n=43). ∼7% of all PAH patients developed an atrial
arrhythmia. Baseline age, exercise capacity and pulmonary haemodynamics were
not significantly different between the flutter and AF group but initial mixed
venous oxygen saturations were lower in patients developing flutter (58% v 64%,
p=0.02). Management including chemical or DC cardioversion and/or ablation
therapy maintained 59% of patients in sinus rhythm (SR). Failure to maintain
SR was not associated with prognosis (p=0.9). Survival was worse in patients
developing flutter rather than AF (figure).

Conclusion: Atrial arrhythmias are common in PH. AF is more commonly asso-
ciated with PH-LHD and developing flutter was associated with poorer survival.
Further analysis of optimal management strategies is required.

P1520
Estimation of right ventricular isovolumic pressure in experimental
pulmonary hypertension from a single ejecting beat
Taco Kind1, Gerrina Ruiter1, Theo J.C. Faes2, Louis M. Handoko1,
Ingrid Schalij3 , Anton Vonk Noordegraaf1, Nico Westerhof1,3. 1Pulmonary
Diseases, VU University Medical Center, Amsterdam, Netherlands; 2Physics and
Medical Technology, VU University Medical Center, Amsterdam, Netherlands;
3Physiology, VU University Medical Center, Amsterdam, Netherlands

In pulmonary hypertension (PH), assessment of right ventricle (RV) contractility
from end-systolic pressure-volume relationships (ESPVR) is difficult due to the
requirement of multiple-beats by alterations in cardiac preload. Several single-
beat (SB) methods have been proposed to calculate ESPVR, mostly based on
estimation of maximum isovolumic pressure (Pmax) using arbitrary wave shapes
of isovolumic pressure. The purpose of this study was to derive experimentally
the isovolumic pressure wave shape of the RV and to use this curve to compute
Pmax(SB). Isovolumic pressure curves were determined by clamping the pulmonary
artery in 4 control, 3 stable PH and 3 progressive PH rats. PH was induced by
monocrotaline (MCT) 40 and 60 mg/kg, respectively. All curves were normalized
in amplitude and duration to obtain the typical isovolumic pressure wave shape.
This curve was used to estimate Pmax(SB) in 9 control, 7 MCT40 and 7 MCT60
rats from ejecting RV pressure curves. Pmax(SB) values were compared to values
obtained from multiple pressure-volume loops by vena cava occlusion [Pmax(VCO)].
Three SB methods from literature were included for comparison. With our method
close correlations were found between Pmax(SB) and Pmax(VCO) (r2=0.85, p<0.001).
The other methods had r2 values of 0.74, 0.82, and 0.85; p<0.001. The latter
two methods significantly underestimated Pmax(VCO) in MCT60 rats, and all three
methods resulted in less realistic shapes of isovolumic pressure waves compared
to our experimental curves. In conclusion, with our method realistic isovolumic
pressure curves can be obtained providing accurate estimates of Pmax over a wide
range of RV contractility.

P1521
Contribution of increased afterload to right ventricular ejection fraction in
pulmonary hypertension
Susana Hoette1, Nicolas Creuze2, Dominique Musset2, David Montani1,
Florence Parent1, Dermot O’Callaghan1, Andrei Seferian1, Olivier Sitbon1,
Gerald Simonneau1, Marc Humbert1, Denis Chemla3. 1Pneumology, Hôpital
Antoine Béclère, Université Paris-Sud, Clamart, France; 2Radiology, Hôpital
Antoine Béclère, Université Paris-Sud, Clamart, France; 3Physiology, Hôpital
Antoine Béclère, Université Paris-Sud, Clamart, France

Background and aim: Right ventricular (RV) function is closely related to func-
tional capacity and survival in pulmonary hypertension (PH). Our prospective
cardiac magnetic resonance imaging (CMR) study attempted to quantify the con-
tribution of increased RV afterload to the decreased right ventricular ejection
fraction (RVEF) in PH patients.
Material and methods: 72 patients with precapillary PH (aged 59±15 years; 35F)
underwent right heart catheterization and CMR on a 1.5 T scanner (Siemens)
with electrocardiographic gating (delay ±48h). The main diagnoses were chronic
thromboembolic PH (n=41) and pulmonary arterial hypertension (n=18). RVEF
was calculated by using contiguous 6 mm RV short axis cines (balanced SSFP).
Results: Patients had increased mean pulmonary artery pressure (45±12 mmHg)
and pulmonary vascular resistance (9±4 wu) and decreased RVEF (30±15%). The
RVEF was more strongly related to RV end-systolic volume (RVESV = 78±36
mL/m2; r = -0.80) than to RV end-diastolic volume (RVEDV = 109±35 mL/m2;
r = -0.53) (each P < 0.001). The combined influences of mean pulmonary artery
pressure and pulmonary artery pulse pressure explained 27% of RVEF variability.
The combined influences of pulmonary vascular resistance and pulmonary arterial
compliance explained 37% of RVEF variability.
Conclusion: The classical indices quantifying RV afterload explained less than
40% of RVEF variability in PH, thus suggesting that other factors (e.g., decreased
contractility, tricuspid insufficiency, cardiac remodeling) played a major role in
right heart dysfunction.

P1522
Chronic thromboembolic pulmonary hypertension and idiopathic pulmonary
hypertension are the conditions predisposing to non-tuberculous
mycobacterial lung disease (NTMLD)
Monika Szturmowicz1, Ewelina Wilinska1, Karina Oniszh2,
Ewa Augustynowicz-Kopec3, Anna Zabost3, Marcin Kurzyna1,
Anna Fijalkowska1, Jaroslaw Kober1, Joanna Zylkowska1, Michal Florczyk1,
Adam Torbicki1. 1Department of Chest Medicine, National Institute of
Tuberculosis and Lung Diseases, Warsaw, Poland; 2Department of Radiology,
National Institute of Tuberculosis and Lung Diseases, Warsaw, Poland;
3Department of Microbiology, National Institute of Tuberculosis and Lung
Diseases, Warsaw, Poland

Non-tuberculous mycobacterial lung disease (NTMLD) is a rare disorder diag-
nosed in 0.6-1.8/100,000 people. Nevertheless NTMLD may be observed more
frequently (2-6%) in the patients (pts) with predisposing conditions such as chronic
lung diseases (COPD, cystic fibrosis), genetic disorders and many others. The aim
of the present study was to assess the frequency and clinical features of NTMLD
in CTEPH and IPAH pts. 250 patients (150 with CTEPH and 100 with IPAH)
diagnosed and treated in the Department of Chest Medicine, National Institute of
Tuberculosis and Lung Diseases in the period of 2002-2008 entered the study.
NTMLD fulfilling the criteria of ATS 2007, was diagnosed in 9 pts (3.6%): 6
pts with CTEPH (4%) and 3 with IPAH (3%). Majority of patients presented
with exacerbation of dyspnea. Chest CT scans revealed areas of infiltration with
cavitation, surrounded by small nodules in 4/9 pts, cavities surrounded by small
nodules in 4/9 and cavities only in 1 pt. NTMLD-related lung pathology developed
in the areas with hypoperfusion, no parenchymal lung pathology was seen on CT
scans taken before the disease development. The responsible pathogen was M.
kansasii in all of the patients. NTMLD was observed more frequently in CTEPH
and IPAH patients with BMI<25, with low cardiac output (CO) and low mixed
venous blood saturation (satO2mv).
Conclusion: CTEPH and IPAH are probably the diseases predisposing to NTMLD.
The disease develops in the hypoperfused regions of lung parenchyma, in the pa-
tients with low CO and satO2mv.

P1523
Circulating fibrocytes in pulmonary arterial hypertension
Natalia Gambaryan1,2 , Montani David1,2,3 , Girerd Barbara1,2,3, Huertas Alice1,2,
Sylvia Cohen-Kaminsky1,2 , Humbert Marc1,2,3, Frederic Perros1,2 . 1Faculté de
Médecine, Université Paris-Sud, Kremlin-Bicêtre, France; 2Departement de la
Recherche Medicale, INSERM U999, Le Plessis-Robinson, France; 3Service de
Pneumologie et Réanimation Respiratoire, Hôpital Antoine Béclère, Centre
National de Référence de l’Hypertension Artérielle Pulmonaire, Clamart, France

Bone marrow-derived progenitor cells have been shown to participate in angio-
genesis, vascular repair and tissue remodelling in pulmonary arterial hypertension
(PAH). A unique subpopulation of peripheral blood mononuclear cells (PBMC),
termed fibrocytes, has been demonstrated to develop myofibroblasic phenotype
and contribute to the vascular remodelling process in hypoxic models of PAH. To
extend these studies, we tested the hypothesis that circulating fibrocytes contribute
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to human PAH and examined their possible role as predictors of activity and
progression of disease.
18 patients with idiopathic and familial PAH and 20 healthy control subjects were
studied. Circulating fibrocytes, identified as CD11b+CD34+vimentin+ cells and
membrane CD11b expression were quantified by flow cytometry. The in vitro
differentiation capacity of PBMC to fibrocytes was quantified.
We observed a slight decrease in the percentage but not in the number of cir-
culating fibrocytes in the blood of PAH patients, compared with healthy control
subjects (0.67±0.015% in control subjects vs 0.22±0.04% in PAH patients,
p<0.05). Accordingly, a significant decrease in the percentage of differentiated
CD45+vimentin+ cells in PBMC culture from PAH patients was observed (73±3%
in control group vs 61±2% in PAH patients, p<0.05). Interestingly, the mean flu-
orescence intensity of CD11b was significantly increased on circulating fibrocytes
in PAH patients (1112±116 in control group vs 2167±247 in PAH patients,
p<0.0001), indicating their increased activation state.
Our data suggest that a more detailed analysis of circulating fibrocyte function and
activation is needed in PAH patients.

P1524
Role of mast cells and chymase in pulmonary vascular remodeling
Bhola Kumar Dahal1, Djuro Kosanovic1, Josef Messinger2, Yvan Fischer2,
Katrin Hoffmann2, Jochen Antel2, Bettina Husen2, Nina Hanke2,
Stephanie Mayet2, Hossein Ardeschir Ghofrani1, Norbert Weissmann1,
Friedrich Grimminger1 , Werner Seeger1,3 , Ralph Schermuly1,3 . 1Department of
Medical Clinic II, University of Giessen Lung Centre (UGLC), Giessen,
Germany; 2Abbott Products GmbH, Abbott Products GmbH, Hannover,
Germany; 3Department of Lung Development and Remodelling,
Max-Planck-Institute for Heart and Lung Research, Bad Nauheim, Germany

Rationale: Mast cells (MCs) are implicated in chronic inflammation and tissue
remodeling. However, a systematic investigation of pulmonary MCs/MC chymase
is yet missing in idiopathic pulmonary arterial hypertension (IPAH) and chronic
obstructive pulmonary disease (COPD).
Methods: Lung tissues obtained from donors, and IPAH and COPD patients
undergoing lung transplantation were formalin-fixed and paraffin-embedded, fol-
lowed by toluidine blue (TB) staining for MCs and immunostaining for MC
chymase. Total and perivascular MCs were determined by counting MCs under
light microscope equipped with computerized morphometric system. Perivascular
MCs were categorized as granulated and degranulated and an index of granulation
(IOG) [(number of granulated/degranulated MCs)] was determined.
Results: Pulmonary MCs were prevalent in IPAH and COPD patients; further-
more, perivascular MC count was significantly increased in the resistance vessels
of patients (p<0.05 vs donors). Notably, the IOG was decreased by about 8 and 5
folds in IPAH and COPD patients, respectively (vs donors). Chymase-positive MCs
were increased by 16 and 10 folds in IPAH and COPD patients, respectively (vs
donors). The perivascular chymase-positive MCs were significantly increased in
IPAH and COPD patients (p<0.05 vs donors). Interestingly, the chymase-positive
MC subpopulations were about 42% and 48% of the MCs in IPAH and COPD
patients, respectively; whereas it was 10% in donors.
Conclusion: The chymase released from activated perivascular MCs may po-
tentially contribute to the pulmonary vascular remodeling in IPAH and COPD.
Future studies are essential to substantiate the findings and to elucidate underlying
pathomechanisms.

P1525
Frequency and impact on prognosis of signs of pulmonary veno-occlusive
disease on high resolution computed tomography in patients with
scleroderma associated pulmonary arterial hypertension
Sven Günther1, Sophie Maitre2, Alice Berezne3, Xavier Jaïs1, Andrei Seferian1,
Olivier Sitbon1, Gerald Simonneau1, Luc Mouthon3, Marc Humbert1,
David Montani1. 1Univ Paris Sud, AP-HP, Service de Pneumologie, Hopital
Antoine Béclère, Clamart, France; 2Univ Paris Sud, AP-HP, Service de
Radiologie, Hopital Antoine Béclère, Clamart, France; 3Univ Paris Descartes,
AP-HP, Service de Medecine Interne, Hopital Cochin, Paris, France

Introduction: Pulmonary veno-occlusive disease (PVOD) is an uncommon form
of pulmonary arterial hypertension (PAH) characterised by a progressive obstruc-
tion of small pulmonary veins. PVOD has been frequently reported in patients with
scleroderma related PAH (SSc-PAH). High resolution chest computed tomography
(HRCT) is a non-invasive diagnostic tool used to screen for PVOD. However, no
data are available in SSc-PAH patients.
Aims: To evaluate the frequency and the impact on prognosis of signs of PVOD
on HRCT in SSc-PAH.
Methods: We reviewed HRCT data in 34 consecutive SSc-PAH patients and 30
systemic sclerosis (SSc) patients.
Results: Lymph nodes enlargement (57.7% vs 3.6%), centrilobular ground-glass
opacities (46.2% vs 10.7%) and septal lines (73.1% vs 7.1%) were significantly
more frequent in SSc-PAH patients as compared to SSc patients (all P<0.005). In-
deed, 61.5% of SSc-PAH had ≥2 radiological signs of PVOD on HRCT. 53.8% of
SSc-PAH patients had evidence of pericardial effusion (P<0.001). Cardiomegaly
and pulmonary artery enlargement were significantly more frequently observed in
SSC-PAH patients (P<0.001). Pleural effusion was observed in one patient (3.8%)
in the group SSc-PAH, whereas no SSc patient had a pleural effusion. Survival

in SSc-PAH patients with ≥2 radiological signs of PVOD was significant lower
compared to those ≤1 radiological sign of PVOD (P<0.05).
Conclusion: Signs of PVOD are frequent on HRCT in patients with SSc-PAH
compared to SSc patients without PAH. These signs allow clinicians to detect
PVOD in SSC-PAH patients. Survival in affected patients is poor.

P1526
How does variation of the bag volume in inert gas rebreathing cardiac output
measurements influence the reproducibility in patients with pulmonary
diseases?
Frederik Trinkmann, Franziska Kraus, Martin Borggrefe, Jens J. Kaden,
Joachim Saur. Universitätsmedizin Mannheim, 1st Department of Medicine,
Mannheim, Germany

Background: Cardiac output (CO) is an important hemodynamic parameter, how-
ever its determination is difficult in daily clinical routine. Non-invasive inert gas
rebreathing (IGR) showed promising results in recent investigations with the vol-
ume of the rebreathing bag (Vb) being an important factor. The aim of our study
therefore was to evaluate the influence of different Vb on the reproducibility of
IGR.
Methods: The collective consisted of 45 patients (age 26 to 88 years). The CO
was determined in patients with obstruction (group A), restriction (group B) and
pulmonary healthy controls (group C). For Vb of 2200 ml, 1700 ml and 1200 ml
two repeated measurements were taken each. The determination of lung function
was performed using bodyplethysmography.
Results: Pulmonary obstruction was diagnosed in 12 patients (FEV1 52±21%)
and restriction in 11 patients (VC 61±16%). The mean CO did neither differ be-
tween the groups (p=0.1) nor for the different Vb (p=0.2). The mean bias between
the repeated measurements was 0.2±0.9l/min for Vb=2200ml, 0±0.7l/min for
Vb=1700ml and 0.3±0.7l/min for Vb=1200ml. There was no statistically signifi-
cant difference between the groups for the different Vb=2200ml (p=0.7), 1700ml
(p=0.4) und 1200ml (p=0.2).
Conclusion: The reproducibility of IGR is not negatively affected by Vb, so that it
can be varied between 1200 und 2200 ml. This is especially important when Vb has
to be reduced due to incomplete inspiration. The trend to a worse reproducibility
at extreme volumes at rest should be further investigated. For now, measurements
should only be compared directly when identical Vb were used.

P1527
Characteristics of patients with pulmonary arterial hypertension associated
with congenital heart disease in the French PAH registry
Xavier Jais1, Damien Bonnet2, Laurence Rottat1 , Isabelle Szezepanski2,
Maryline Lévy2, Virginie Gressin3, Marc Humbert1, Olivier Sitbon1,
Gérald Simonneau1. 1French Reference Center for Pulmonary Hypertension,
Antoine Beclere Hospital Paris-South University, Clamart, France; 2French
Reference Center for Complex CHD, Necker Hospital Paris Descartes University,
Paris, France; 3Actelion Pharmaceuticals France, Actelion Pharmaceuticals
France, Paris, France

Background: Epidemiological data relative to pulmonary arterial hypertension
(PAH) associated with congenital heart disease (CHD) are scarce. In the first
French PAH registry conducted in 2002-2003, CHD accounted for 11.3%.
Objective: To analyze PAH associated with CHD in patients enrolled in the second
prospective PAH registry initiated in 2006.
Methods: PAH-related clinical and outcome data were reviewed and analyzed
from the registry.
Patients and results: 2585 patients with PAH were enrolled in 26 PAH centers.
CHD-PAH (n = 255) accounted for 9.8%, including 95 isolated pre-tricuspid
shunts (mainly ASD), 134 isolated post-tricuspid shunts (mainly VSD), 11 com-
bined pre-and post-tricuspid shunts and 15 complex CHD. 60% of patients were
females and mean age at diagnosis was 37 years. The diagnosis of PAH was
done simultaneously with the diagnosis of CHD in 37% of the cases and in 60%
PAH appeared during the follow-up of CHD. At study entry, 52% of patients
were in NYHA functional class (FC) III or IV, 6MWD was 370±105 m and
pulmonary hemodynamics were: mPAP= 59±20 mmHg, CI= 2,7±1.1 L/min/m2

and PVR= 12.5±10.3 WU. 47% of NYHA II and 43% of NYHA III patients were
not receiving PAH-specific therapies. In treated patients (n = 164), NYHA FC
improved (59% in NYHA FC I-II at last follow-up). During the 3-year follow-up
period, 20 patients died and 7 patients were transplanted.
Conclusions: PAH is a complication of a previously known CHD in 60% of cases.
ASD is the main CHD that is diagnosed concomitantly or after PAH. Less than a
half of NYHA III patients are offered PAH-specific therapies. Mortality was low
during the short period of follow-up.
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P1528
Idiopathic pulmonary arterial hypertension in the elderly: Data from the
French registry
Frédéric Lador1,2, Olivier Sitbon1, Azzedine Yaïci1, Emmanuel Bergot3,
Vincent Cottin4, Laurence Rottat1, Virginie Gressin5, Marc Humbert1,
Gérald Simonneau1. 1Centre de Référence de l’Hypertension Pulmonaire Sévère,
APHP, Hôpital A. Béclère, Université Paris-Sud 11, Clamart, France; 2Service de
Pneumologie, Hôpitaux Universitaires de Genève, Genève, Switzerland; 3Service
de Pneumologie, CHU de Caen, Caen, France; 4Service de Pneumologie, Hôpital
Louis Pradel, Lyon, France; 5Actelion, Pharmaceuticals, Paris, France

Rationale: Data from recent registries have shown that the mean age of patients
with pulmonary arterial hypertension (PAH) is increasing.
Aim: To describe clinical and haemodynamic characteristics of incident (i.e. newly
diagnosed) patients >70 yr included in the French Registry with a diagnosis of
idiopathic (IPAH), heritable (HPAH) or anorexigen-related (ArPAH) PAH.
Methods: Data from all newly-diagnosed adult patients with IPAH, HPAH or
ArPAH included in the French Registry between November 2006 and November
2009 were collected. Patients without right heart catheterization confirmation and
those with a pulmonary capillary wedge pressure > 15 mmHg were excluded.
Results: Among the 350 patients who met the inclusion criteria, 100 (28.5%) were
>70 yr. Clinical and haemodynamic characteristics at time of diagnosis are shown
in the Table. Survival rates at 1, 2 and 3 years were 79%, 60% and 47% in those
>70 yr, as compared to 92%, 84% and 76% in the 18-70 yr group, respectively
(p<0.01).

>70 yr 18–70 yr

Number of patients 100 250
IPAH : HPAH : ArPAH, % 88 : 0 : 12 81:7:12
Sex ratio F/M 1 1.29
Age, yr 76±3 51±14
NYHA FC, I-II : III : IV, % 16 : 63 : 21 24 : 62 : 14
6-min walk distance, m 242±108 349±119
Right atrial pressure, mmHg 8±5 9±6
Pulmonary artery mean pressure, mmHg 44±9 52±13
Pulmonary capillary wedge pressure, mmHg 9±4 9±4
Cardiac index, L/min/m2 2.4±0.6 2.4±0.8
Pulmonary vascular resistance, d·s·cm–5 716±276 904±498

Conclusions: These results show an increasing proportion of elderly male among
patients with IPAH and ArPAH. Patients >70 yr have a worse outcome than
younger patients despite a less severe haemodynamic impairment.

P1529
Assessment of operability by means of CTPA and perfusion SPECT in
patients with chronic thromboembolic pulmonary hypertension
Aleksandar Grgic1, Florian Miodek1, Christian Frantz4, Arno Buecker2,
Fadi Khreish1, Michael Boehm3, Hans-Joachim Schaefers5, Robert Bals4,
Carl-Martin Kirsch1, Heinrike Wilkens4. 1Klinik für Nuklearmedizin,
Uniklinikum des Saarlandes, Homburg, Germany; 2Klinik für Diagnostische und
Interventionelle Radiologie, Uniklinikum des Saarlandes, Homburg, Germany;
3Klinik für Innere Medizin III (Kardiologie), Uniklinikum des Saarlandes,
Homburg, Germany; 4Klinik für Innere Medizin (Pneumologie), Uniklinikum des
Saarlandes, Homburg, Germany; 5Klinik für Thorax- und Herz-Gefäßchirurgie,
Uniklinikum des Saarlandes, Homburg, Germany

Objective: Chronic thromboembolic pulmonary hypertension (CTEPH) is curable
with pulmonary endarterectomy (PEA). The criteria for identification of PEA-
amenable patients need to be standardized.The aim of this study was to evaluate
the value of rigidly registered CT pulmonary angiography (CTPA) and perfusion
SPECT in differentiating between operable and non-operable patients.
Methods: 49 patients with CTEPH (21 men, 58±13 years) were evaluated for
PEA by interdisciplinary board using available diagnostic information and served
as the gold standard.SPECT was evaluated by a lobe based visually assessed
perfusion score ranging from 0 [no perfusion] to 1 [normal perfusion]),after which
the percentage of vascular obstruction (PVO) was calculated: PVO = [1 – Perfusion
score] × 100. By CTPA, the vascular obstruction index (OI) of central, periph-
eral, and global PA bed and diameters of large vessels(pulmonary artery (PA),
aorta (Ao) and PA/Ao) was determined. In angiography PA pressure (PAP), PA
resistance (PVR) and wedge pressure (PCm) were determined. Receiver operating
characteristics (ROC) analysis was performed.
Results: Mean PAP, PVR and PCm was 48±11 mmHg, 878±461dynes sec cm-5,
and 11±5 mmHg. 30 patients were chosen as candidates for PEA. Hemodynamic
values were not able to differentiate between operable and non-operable patients.
PVO and central OI separated PEA-amenable patients (both p<0.001) resulting in
the area under the curve of 0.845 (sensitivity of 83% and specificity of 83%) and
0.805 (sensitivity and specificity of 86% and 84%).
Conclusion: An accurate interpretation of rigidly registered CTPA and perfusion
SPECT may contribute to stratification of operability in patients with CTEPH.

163. Exercise assessment in different diseases

P1530
Metabolic and cardiopulmonary responses to the incremental shuttle walk
test vs. six-minute walk test in healthy older adults
Victor Dourado1, Ricardo Guerra1, Suzana Tanni2, Letícia Antunes3,
Irma Godoy2. 1Department of Health Sciences, Federal University of São Paulo
(UNIFESP), Santos, Brazil; 2Department of Internal Medicine, Botucatu Medical
School (UNESP), Botucatu, Brazil; 3Rehabilitation Section, Botucatu Medical
School (UNESP), Botucatu, Brazil

Whether the incremental shuttle walk test (ISWT) induces a higher physiological
stress compared to six-minute walk test (6MWT) in patients remains controver-
sial. However, previous studies did not include healthy subjects. We compared
physiological responses to the ISWT and 6MWT in healthy adults (38 men, aged
60±10). Secondarily, peak oxygen uptake (VO2) in these tests were compared
to predict values of a maximal cycle-ergometer test. In a randomized order and
alternate days, 80 participants completed three 6MWTs and three ISWTs. VO2,
CO2 output (VCO2), minute ventilation (VE), and heart rate (HR) were monitored
by a portable telemetric system during each third test. Physiological responses
were linear during ISWT and exponential during 6MWT. We could calculate
deficit-O2 (1072±622 mL) and VO2 time constant –tauVO2– (56±19 s) in all
participants by exponential fittings (R2=0.905±0.065). During the 6MWT, VO2
(1627±441 mL/min), VCO2 (1443±439 mL/min), VE (46±16 L/min), and HR
(129±24 bpm) were not significantly different compared to ISWT (respectively
1714±544 mL/min; 1591±582mL/min; 51±19 L/min; and 132±21bpm). The
distance covered correlated with peak VO2 for ISWT (r=0.738; p<0.001) and
6MWT (r=0.652; p<0.001) with no difference between correlation coefficients
(p=0.234). Estimated peak VO2 (1541±422mL/min) was not significantly differ-
ent from measured peak VO2 obtained during ISWT and 6MWT. Although being
considered to be closer to a maximal exercise test than 6MWT, ISWT does not
induce a greater physiological responses in healthy adults. Larger studies should be
performed in patients for better physiological comparisons between these walking
tests.

P1531
Peculiarities of peripheral blood flow reaction during cold air
bronchoprovocation
Juliy M. Perelman, Anna G. Prikhodko. Laboratory of Functional Reseach of
Respiratory System, Far Eastern Scientific Center of Physiology and Pathology of
Respiration SB RAMS, Blagoveschensk, Russian Federation

Background: Peripheral vessels reaction to different stimuli may be a sign of
systemic vascular disturbances in chronic pulmonary diseases. It is unknown if cold
airway hyperresponsiveness (CAHR) accompanied by any changes in systemic
peripheral circulation.
Aim: To study peculiarities of peripheral vasomotor reaction during local airway
cooling.
Methods: The reaction of peripheral vessels of finger (àà. digitales palmares
propriae) during and after 3-min isocapnic cold (-20°C) air hyperventilation was
studied in 11 healthy persons and 31 patients with chronic pulmonary diseases
(bronchial asthma and chronic bronchitis) having CAHR. The amplitude of pulse
wave (APW) was evaluated by photoplethysmography of finger.
Results: A phase reaction of finger artery to cold air inhalation was revealed
in healthy persons. By the end of the 3rd min of hyperventilation there was a
progressive drop of APW (-30.2±8.7%) as a result of vasoconstriction with further
short-term vasodilation proved by the growth of APW higher than the initial level
(8.7±6.5%) immediately after provocation cessation and its additional fall on the
5th min of recovery (-15.5±7.3%), which meant a repeated vessel spasm. In group
of patients cold air inhalation led to sustained APW drop both during provoca-
tion (-21.4±8.9%) and recovery period (1st and 5th min) -26.2±7.6% (p<0.01);
-10.5±7.8%, respectively. There was a correlation among airway reaction, changes
in peripheral blood flow, skin temperature at the beginning and at the end of the
bronchoprovocation in patients.
Conclusions: Revealed abnormalities in peripheral microcirculation in patients
with the changed airway responsiveness can be an early sign of systemic vascular
dysfunction.

P1532
Evaluation of two methods for measurement of cardiac output during
exercise in patients with COPD
Ioannis Nasis1, Dimitris Athanasopoulos1, Evgenia Cherouveim1,
Zafiris Louvaris1, Maroula Vasilopoulou1, Helmut Habazettl3,4, Harriet Wagner5,
Peter David Wagner5, Spyros Zakynthinos2, Ioannis Vogiatzis1,2. 1Department of
Physical Education and Sport Sciences, National and Kapodistrian University of
Athens, Athens, Greece; 2Department of Critical Care Medicine and Pulmonary
Services, Evangelismos Hospital, M. Simou, and G.P. Livanos Laboratories,
National and Kapodistrian University of Athens, Athens, Greece; 3Institute of
Physiology, Charité Campus Benjamin Franklin, Berlin, Germany;4Institute of
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Anesthesiology, German Heart Institute, Berlin, Germany; 5Department of
Medicine, University of California San Diego, La Jolla, CA, United States

Introduction: Indicator-Dilution (ID) is considered as the standard method for the
measurement of cardiac output (CO), but is invasive and therefore difficult to use
in clinical practice. A non-invasive device reported to work during exercise and
based on impedance cardiography (Physioflow, PF) has become available.
Aim: To simultaneously measure CO during exercise with (PF) and (ID) in patients
with COPD.
Methods: Ten patients with COPD, (aged 60±7 years, FEV1= 50±6%predicted)
were studied.Exercise consisted of four constant-load tests, for (5min at 25% and
50%, 3 min at 75% and 2 min at 100% of their WRpeak). VO2 and CO2 were
recorded breath-by-breath, and CO was measured at each exercise level using PF
and ID (using indocyanine green) over the last minute of exercise.
Results: CO by PF exceeded that by ID by 2.6±0.3 L/min (Mean±SE) averaged
across all exercise levels (p=0.001).

Conclusion: Compared to IT, PF overestimates CO across different levels of
exercise but its slope of change relative to VO2 is very similar. Hence PF can
accurately estimate changes from resting CO during exercise in COPD.

P1533
Evaluation of heliox or oxygen breathing on improved quadriceps muscle
oxygen delivery during exercise in COPD
Vasilis Andrianopoulos1, Zafeiris Louvaris2, Eleni Kortianou1,2 ,
Helmut Habazettl3, Spyros Zakynthinos1, Peter D. Wagner4, Ioannis Vogiatzis1,2.
1Critical Care Medicine and Pulmonary Services, Evangelismos Hospital,
National and Kapodistrian University of Athens, Athens, Greece; 2Physical
Education and Sport Sciences, National and Kapodistrian University of Athens,
Athens, Greece; 3Anesthesiology, Physiology Charite Campus Benjamin Franklin,
Berlin, Germany; 4Medicine, University of California, San Diego, United States

Introduction: It is known that both normoxic heliox and pure oxygen breathing
significantly increase locomotor O2 delivery during exercise in COPD. However,
it remains unknown which of the two gases is the most beneficial in terms of
enhancing exercise tolerance and locomotor muscle O2 availability.
Methods: 12 COPD patients [FEV1=42±12%pred] performed 3 constant-load
exercise tests at 75% of maximum work rate while breathing air, normoxic heliox
or pure O2. We measured cardiac output (Fick method), haemodynamic responses,
quadriceps muscle blood flow by near infrared spectroscopy with ICG dye and
changes in quadriceps muscle deoxygenation ([HHb], an index of fractional
O2extraction) at the transition from rest to exercise (on-kinetics).
Results: Exercise endurance time was not significantly different between heliox
and O2 [(mean±SEM) He: 637±46 vs O2: 670±43 vs Air: 394±35 s]. Peak cardiac
output was significantly greater on heliox (He: 9.3±0.5 vs O2: 8.2±0.6 vs air: 8.9
l/min) but O2 caused a significant greater elevation of arterial oxygen content (He:
183±6 vs O2: 213±7 vs air: 180±5 ml/min). However, neither quadriceps muscle
blood flow (He: 32±5 vs O2: 31±6 vs Air: 22±5 ml/min/100gr) nor quadriceps
O2 delivery (He: 5.8±0.9 vs O2: 6.3±1.1 vs Air: 3.9±0.8 ml O2/min/100gr)
were significantly different between heliox and O2. Mean response time of deoxy-
genated HHb on heliox (MRT=18.1±1.7s) and O2 (MRT=17.4±1.4s) were not
significantly different but were both greater compared to air (MRT=13.8±1.3s)
(P<0.05).
Conclusion: Supplementation of heliox or O2 is equally beneficial in terms of
enhancing exercise tolerance and locomotor muscle O2 availability during exercise
in COPD.

P1534
Dynamic pathophysiology in stable COPD patients with severely reduced
exercise capacity
Ryoji Maekura, Toru Hiraga, Keisuke Miki, Seigo Kitada, Kenji Yoshimura,
Yoshitaka Tateishi. Respiratory Medicine, National Hospital Organization
Toneyama Hospital, Toyonaka, Osaka, Japan

Introduction: The survival prognosis of COPD patients with severely reduced
exercise capacity is extremely poor. However, the dynamic pathophysiology of
these patients, including sympathetic activation and lactic acidosis, remains to be
accurately established. Thus, we performed this study to clarify the differences in
the dynamic pathophysiology of four COPD patient groups classified according to
their exercise capacity.
Methods: Ninety-one COPD patients (82 males, 9 females; average age, 69.7±6.8
years) underwent incremental CPET using a cycle ergometer. During CPET, we
measured the patient levels of arterial blood gases, lactate, and catecholamines.
Results: We found that the pathophysiology of the COPD patients was different
among the groups. Patients with severely reduced exercise capacity (peak oxygen
uptake < 654 ml/min) were characterized by the following: (i) exercise-induced
rapid decrease of arterial oxygen pressure (PaO2-slope: -7.8±7.0 mmHg/100 ml);
(ii) sympathetic activation at low-grade workload (plasma norepinephrine level,
1.4±0.94 ng/ml at 20 W); (iii) little change in lactic acidosis; (iv) a limitation in
the increase of ventilation; and (v) impaired gas exchange. The norepinephrine
increase exhibited during exercise was significantly correlated (r = 0.94±0.08)
with the dyspnoea ratings.
Conclusions: The COPD pathophysiology significantly varied among patients
with different exercise capacities. Patients with lower exercise capacity suffered
from severe gas exchange disorder, sympathetic overactivation, and ventilatory
disturbance during exercise. CPET should consistently be performed to assess the
factors that contribute to exercise limitation in COPD patients.

P1535
Inspiratory muscle training (IMT) with normocapnic hyperventilation (NH)
improves respiratory muscle strength, exercise performance and ventilatory
pattern in COPD patients
Luca Pomidori, Eva Bernardi, Gianluca Grassi, Enzo Melloni, Gaia Mandolesi,
Annalisa Cogo. Biomedical Sport Studies Center, University of Ferrara, Ferrara,
FE, Italy

Introduction: IMT by means of NH is effective in improving exercise endurance
in healthy subjects but few data are available for COPD.
Aim: To evaluate the effect of 4 weeks NH training (Spirotiger®) on respiratory
function and exercise capacity in 21 moderate/severe COPD patients.
Materials and methods: 19 M, 2 F, aged 42-80. Respiratory function tests (FEV1,
FVC, Pimax), QoL (St George’s Questionnarie), 6MWT and endurance exercise
performed at 75-80% of peak-work rate measured during an incremental test to
the limit of tolerance (tLIM). 7 of 21 patients were instrumented with a portable
inductive plethysmografhy (Lifeshirt System) to evaluate breathing pattern during
tLIM. After 1 month of weekly supervised training, the patients trained at home
for 4 weeks: 10 min twice a day at a breathing rate 12-24/min with a tidal volume
(TV) equal to 50% of CV.
Results: 6 patients dropped out (poor compliance). IMT significantly improved
Pimax, QoL, exercise capacity. Ventilatory pattern after IMT is characterized by a
significantly higher TV with no change in VE.

Table 1

FEV1 (%) FVC (%) Pimax (kPa) QoL (tot) tLIM (min) 6MWt (m)

preIMT 55,2±16,9 82,3±22,8 8,9±3 22,7±16,6 6,4±3,4 436±74,5
postIMT 57,6±15,8 82,7±24,1 9,6±2,8* 17,5±12,2* 10,3±7,4* 466,2±79,7*

Table 2

SpO2mean (%) VE (L/min) TV (L/min) Br (b/min)

preIMT 91±2,2 28,6±16,1 0,8±0,4 33±4,2
postIMT 92,3±1,5* 29±16,4 0,9±0,4* 30,8±6,5

*p<0,05 (statistical analysis: T test and Wilcoxon signed rank test).

Conclusion: After a short IMT with NH, COPD patients show a higher exercise
capacity and an intriguing change in ventilatory pattern which improves oxygen
saturation.

P1536
Impact of anemia on dyspnea on exertion and exercise tolerance in patients
with acute exacerbation of chronic obstructive pulmonary disease
Adam Nowinski, Daruisz Kaminski, Damian Korzybski, Michal Bednarek,
Anna Stoklosa, Dorota Gorecka. 2nd Department of Respiratory Medicine,
National Institute of Tuberculosis and Lung Diseases Research, Warsaw, Poland

Introduction: Dyspnea and decreased exercise tolerance are symptoms of acute
exacerbation of chronic obstructive pulmonary disease (AECOPD). Anemia is a
risk factor for reduced functional capacity and dyspnea in stable COPD. There is
limited information about the impact of anemia on functional capacity and dyspnea
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Abstract P1536 – Table 1

Patients Number of pts GOLD stage 6MWD Age SpO2 before 6MWD Dyspnea after 6MWT Desaturation
(N, % of total) (mean) (m) (years) (%) (Borg scale points) (�SpO2, %)

Anemic N=105, 26% 3.4±0.7 258.1±125.1 74.5±8.2* 94.6±2.2 2.5±2.5 2.9±2.6
Non-anemic N=297, 74% 3.5±0.6 271.3±136.0 70.2±8.7* 93.9±3.1 2.2±2.4 3.8±3.7
All 402 3.5±0.6 265.6±132.5 71.5±8.8 94.1±2.8 2.3±2.5 3.6±3.4

of patients during AECOPD. The aim of this study was to evaluate the impact of
decreased blood hemoglobin level to results of six minute walking test in patients
during after AECOPD.
Materials and methods: A retrospective analysis of data collected from long term
study on AECOPD was performed. Haemoglobin level from the first obtainable
hospital measurement was included in the assessment. 6MWD was performed after
clinical improvement of the patient. Dyspnoea at baseline and after exercise was
measured. Oxygen saturation (SpO2) during exercise was measured.
Results: 404 patients with AE COPD were analyzed. GOLD stages, hemoglobin
level and results of 6MWD are shown in Table 1. Results are means ±SD. *p<0.05.
The hemoglobin level did not correlate with 6MWD, dyspnea after 6MWT, exercise
oxygenation and blood desaturation after exercise.
Conclusion: Decreased blood hemoglobin level didn’t influence the results of
6MWT in patients after AECOPD.

P1537
Association between physical activity and asthma exacerbations
Silvia Pascual1, Isabel Urrutia1, Cristobal Esteban1, Aitor Ballaz1,
Javier Moraza1, Urko Aguirre2, Iñaki Larrea3, Itziar Arrizubieta1,
Maribel Cascon3. 1Pneumology, Galdakao Hospital, Galdakao, Vizcaya, Spain;
2Research and Epidemiology Unit. CIBERESP, Galdakao Hospital, Galdakao,
Vizcaya, Spain; 3Pneumology, San Eloy Hospital, San Eloy, Vizcaya, Spain

Introduction: There are some evidences that suggest that regular physical activity
reduces the risk of exacerbations in asthma, regardless of the asthma severity and
other factors. The aim of this paper is to measure the association between physical
activity levels in asthma exacerbations, adjusted by FEV1, age and body mass
index (BMI).
Methodology: This is a multicenter transversal study where has been included a
population of asthmatics of Pneumology consultations of two hospitals in Vizcaya.
It has been included patients with previous diagnosis of asthma and monitored
by the pneumologist at least for a year, aged between 18 and 70. We used the
International Physical Activity Questionnaire (IPAQ). We performed a multivariate
logistic regression analysis to determine predictors of exacerbations.
Results: We studied 354 patients (54% men). 115 of these (32%) were younger
than 32, 123 (35%) between 32 and 55 and 116 (33%) over 55 years. 250 patients
(75%) had a BMI below 30. 63 patients (18%) had had asthma exacerbations
during the past 6 months. 15 patients (4%) had a FEV1 value below 60%, 39
(11%) between 60 and 80%, and 300 (85%) greater than 80%. Physical activity
was divided into quartiles, including 88 (24.8%) in the first quartile, 92 (25.7%)
in the second, 54 (23.7%) in the third and 89 (25.1%) in the fourth.

Conclusions: Patients with asthma with increased physical activity had a reduced
number of exacerbations.

P1538
The usefulness of ventilatory gas analysis during low intensity exercise to
define pulmonary hypertension
Paul Woods, Robert Frantz, Bryan Taylor, Thomas Olson, Bruce Johnson.
Division of Cardiovascular Disease, Mayo Clinic, Rochester, MN, United States

The 6-minute walk test is widely utilized to characterize activity tolerance and
response to therapy in pulmonary arterial hypertension (PAH), but provides little
information about cardiopulmonary pathophysiology. Previous studies employing
maximal exercise testing suggest that ventilatory gas analysis may be a useful

tool to help determine the presence and severity of PAH. The aim of the present
study was to determine whether measures of pulmonary gas exchange during a
simplified low intensity step test can be used to differentiate between PAH patients
and healthy individuals, and also stratify disease severity. Forty PAH patients and
25 matched controls completed a novel submaximal exercise test that consisted
of 2-min rest, 3-min step exercise and 1-min recovery. Ventilation, pulmonary
gas exchange, arterial oxygen saturation (SaO2) and heart rate were measured
throughout using a simplified gas analysis system. A number of gas exchange
variables separated PAH patients from controls. End-tidal CO2 (PETCO2) and
SaO2 were lower in PAH vs. controls (31±7 vs 39±3 mmHg and 89±5 vs
95±2%, respectively, p<0.05) while breathing efficiency (VE/VCO2 ratio) was
higher in PAH vs. controls (42±10 vs 33±5, p<0.05). PETCO2 and VE/VCO2

also discriminated between different severities of PAH. Gas exchange variables
obtained during light exercise clearly discriminated PAH patients from healthy
controls and also between different severities of PAH. A simplified submaximal
step test incorporating non invasive gas exchange may be a useful measure to help
quantify and track disease severity in PAH. This study was supported by Gilead
and NIH HL71478.

P1539
Cardiac bioimpedance during exercise testing in patients with idiopathic
pulmonary arterial hypertension
Ralf Kaiser, Christian Frantz, Kerstin Hadasch, Christian Lensch, Robert Bals,
Heinrike Wilkens. Innere Medizin V, University Hospital Saarland,
Homburg/Saar, Germany

Purpose: In idiopathic pulmonary arterial hypertension (IPAH) right ventricu-
lar insufficiency develops due to pressure overload. Furthermore left ventricular
function is reduced by chronic underfilling.
Hemodynamics are monitored by echocardiography and cardiac catheterisation.
This may describe cardiac function only insufficient, as hemodynamics may
change during exercise and balance between right and left ventricular function
might change due to development of a septal shift.
Methods: Spiroergometry testing was performed in 20 healthy volunteers and
21 patients with IPAH. Cardiac performance was determined using a cardiac
bioimpedance instrument.
Results: Patients with IPAH tolerated less workload (54.3±37 vs. 177.4±90W).
Ejection fraction (EF) at baseline was comparable to control. During exercise the
increase of EF was diminished in IPAH (62.1±8 vs. 67.4±5%) and maximal car-
diac index (CI) was significantly lower (5.2±2 vs. 9.0±3,7l/min/qm). Enddiastolic
volume (EDI) showed a trend to decreased values (102.9±41 vs. 128.8±53ml/qm),
while stroke index was markedly reduced (53.5±17 vs. 72.0±21ml/qm). Peakflow
during ejection was decreased (387.7±126 vs. 559.0±180ml/min/qm) as well as
flow acceleration (ACI, 153.5±61 vs. 217.1±71/sec2).
Conclusions: In patients with IPAH, stroke volume and CI were reduced. The
diminished filling is represented by reduced EDI, resulting in less increase of
contractility as shown by reduced peak flow and ACI. Patients with IPAH were
not able to compensate the lack of contractility by heart rate, resulting in lower
CI. Left ventricular underfilling affects cardiac performance during exercise, and
inotropic response is reduced in patients with IPAH.

P1540
Effects of continuous vs. interval aerobic training on PetCO2 response during
graded exercise test in patients with coronary artery disease
Eneas Rocco1, Danilo Marcelo Prado12, Alexandre Silva3, Jaqueline Lazzari1,
Pedro Bortz1, Debora Rocco3, Amanda Campolin3, Carla Rosa1, Valter Furlan1.
1Cardiorespiratory Rehabilitation, Amil- International Medical Assistence, São
Paulo, Brazil; 2Rheumathology Department, University of São Paulo- Medical
School, São Paulo, Brazil; 3Exercise Physiology, Santa Cecília University,
Santos, São Paulo, Brazil

Background: Previous studies have demonstrated in patients with coronary artery
disease (CAD) that lower values in end-tidal CO2 pressure (PetCO2) during
graded exercise test (GET) have been associated with ventilation perfusion (V/Q)
mismatch.
Purpose: 1) to evaluate the effects of the continuos (CT) and interval aerobic
training (IT) on PetCO2 responses during GET in CAD patients; and 2) examine
the relationships between PetCO2 at ventilatory anaerobic threshold (PetCO2VAT)
and cardiorespiratory parameters after interventions.
Methods: 37 patients with CAD (59.7±1.7 years) were divided into 2 groups: CT
(n=20; 28.1±1 kg/m2) and IT (n=17; 28.5±1 kg/m2). All patients performed a
GET on treadmill to determine VAT and peak oxygen consumption (VO2 peak).
Results: CT and IT groups showed increased in relative aerobic fitness (�VO2peak
= 4.1± 0.4 and 4.4±0.3 ml/kg/min CT and IT, respectively; p<0.05).
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PeTCO2 response during graded exercise test

VAT PEAK

pre post pre post

CT 37.5±0.6 41.0±0.4* 35.1±0.8 38.0±0.7*
IT 38.0±0.6 40.2±0.3* 35.8±0.6 38.5±0.9*

Values are mean ± SE. *P<0,05 vs. preintervention (Two-way ANOVA).

Significant relationships were observed to: 1) CT (PetCO2VAT and VO2peak
r=0.49; PetCO2VAT and VEVCO2VAT r= -0.80; P=0.01); and 2) IT (PetCO2VAT
and VO2peak r=0.39; PetCO2VAT and VEVCO2VAT r= -0.45; P=0.01).
Conclusion: CT and IT demonstrated the same responsiveness in increase PetCO2
values during GET in CAD patients. These results suggest that the factors re-
lated to both an increased cardiorespiratory fitness and ventilatory efficiency after
interventions may be responsible to increased PetCO2 during GET.

P1541
Quantifying oscillatory ventilation during exercise in patients with heart
failure
Thomas Olson, Kenneth Beck, Bruce Johnson. Cardiovascular Diseases, Mayo
Clinic, Rochester, MN, United States

Background: This study tested the validity of a data analysis scheme to quantify
measures of oscillatory ventilation at rest and during exercise in heart failure
patients (HF).
Methods: Eleven patients (age=53±8yrs, LVEF=17±4%, NYHA Class=II (7)/IV
(4)) were recruited. Ventilation (VE) and gas exchange were measured. Amplitude
and period of oscillations in VE, tidal volume (VT), end-tidal carbon dioxide
(PETCO2), and oxygen consumption (VO2) were measured manually (MAN),
using novel software which included a peak detection algorithm (PK), sine wave
fitting algorithm (SINE), and Fourier analysis (FOUR).
Results: During PB, there were no differences between MAN and PK for ampli-
tude of VE, VT, PETCO2, or VO2. Similarly, there were no differences between
MAN and SINE for amplitude of VE or VT although PETCO2 and VO2 were
lower with SINE (p<0.05). The PK demonstrated shorter periods for VE, VT,
PETCO2, and VO2 compared to MAN (p<0.05) whereas there were no differences
in periods of oscillations between MAN and SINE or FOUR. During exercise, there
were no differences between MAN and PK for amplitude of VE, VT, PETCO2, or
VO2. SINE demonstrated lower amplitudes for VT, PETCO2, and VO2 (p<0.05)
although VE was not different. PK demonstrated shorter periods for all variables
(p<0.05) whereas there were no differences between MAN and SINE or FOUR
for all variables during exercise.
Conclusion: These data suggest 1) PK consistently captures amplitudes but un-
derestimates period, 2) SINE and FOUR consistently capture period although
SINE underestimates amplitude. Thus, an optimal algorithm for quantifying os-
cillatory ventilation in HF might combine multiple analysis methods. NIH grants
HL71478/KL2-RR024151

P1542
The pattern and timing of breathing during graded exercise test in systemic
lupus erythematosus
Danilo Marcelo Prado1, Renata Miossi1, Fernanda Lima1, Bruno Gualano2,
Hamilton Roschel2, Eduardo Borba1, Eloisa Bonfa1, Ana Lucia Sá Pinto1.
1Reumatology Division, University of São Paulo Medical School, São Paulo,
Brazil; 2Exercise Physiology, University of São Paulo Physical Education School,
São Paulo, Brazil

Background: Systemic lupus erythematosus (SLE) is an inflammatory autoim-
mune disease that affects all organs including the respiratory system. Abnormal
control of breathing during maximal voluntary ventilation has been recently
identified in this disease.
Purpose: To evaluate the pattern and timing of breathing at selected submaximal
ventilatory stress in SLE.
Methods: Twenty consecutive women (age: 28.8±1.0 years) with SLE were se-
lected and compared to an age and BMI matched group of 19 healthy women
(CTRL) (age: 26.2±1.3 years). All of the subjects performed a progressive
treadmill cardiopulmonary test until exhaustion. Data were analyzed at absolute
isoventilation (40, 60 and 80 L/min).
Results: SLE presented lower relative aerobic fitness (VO2peak) (26.8±1.2 vs.
35.9±1.2 mL kg-1 min-1, p=0.001) than their healthy peers.

Ventilatory parameters at different absolute isoventilation

Ventilation 40 L/min 60 L/min 80 L/min

SLE Control SLE Control SLE Control

RF/VT (breaths/min-L1) 40.0±3.8* 23.4±2.5 38.7±3.9* 23.6±1.9 38.8±2.7* 25.0±1.5
TTOT (s) 1.58±0.1* 2.17±0.1 1.32±0.0* 1.78±0.1 1.13±0.0* 1.51±0.1
VT/TI (L s–1) 1.41±0.0 1.42±0.0 2.09±0.1 2.08±0.0 2.63±0.1 2.60±0.1
VE/VCO2 31.0±0.6* 27.8±0.7 31.9±0.6* 29.0±0.6 34.2±0.6* 30.5±0.6

Values are means ± SE. TOT, total respiratory time; VT/TI, mean inspiratory flow; VE/VCO2,
ventilatory equivalent for carbon dioxide. *P<0.05 vs. Control.

Conclusion: These results demonstrated a thachypnoeic breathing pattern and
shorter timing of ventilation in SLE woman during exercise. This suggests that
the reduced aerobic capacity observed in SLE patients may be accompanied by
ventilation-perfusion mismatches.

P1543
Utility of ergospirometry in the diagnosis of hyperventilation syndrome
(HVS)
Angelica Tiotiu1, André Noseda2, Sophia Abdelkafi2. 1Department of
Pneumology, CHU Nancy, Nancy, France; 2Department of Pneumology, CHU
Brugmann, Brussels, Belgium

The hyperventilation syndrome (HVS) is characterized by several somatic and
psychological symptoms due to hypocapnia not secondary to any underlying or-
ganic disease. The purpose of the present study was to evaluate the place of
exercise-induced hyperventilation in the diagnosis of HVS.
Twenty-three patients with normal spirometry, referred for suspicion of HVS on
the basis of a Nijmegen’s questionnaire (score ≥23) were eligible. Asthma was
documented in 15 patients. The mean score of anxiety by the Spielberberg’s
State-Trait Anxiety Inventory for Adults was 53.5 which are suggestive of mod-
erate anxiety. During the hyperventilation provocation test (HVPT), at least two
symptoms of Nijmegen’s questionnaire were reproduced in 14 patients. The mean
level of PetCO 2 at baseline was 27.6 mm Hg and decreased to 15.2 mm Hg
for a maximal ventilation of 57 l/min. No patient recovered the baseline level
of PetCO2 at 5 min after the end of the HVPT (mean ratio PetCO2 after/before
= 75%). Exercise-induced maximal ventilation (VEmax) was 52 l/min and was
accompanied by a PetCO 2 level of 35.8 mm Hg and an EqCO2 of 32 mm Hg.
No significant difference in the ventilatory pattern (VEmax, PetCO2, EqCO2) was
found between HVS group (n=8) and the asthma and HVS group (n=15).
In conclusion, in our group of patients with HVS, with or without asthma, the
hyperventilation during exercise did not induce abnormal reduction in PetCO2 or
abnormal increase in EqCO2. Our results suggest that, unexpectedly, the exercise
could be a therapeutic tool in the HVS. It could be hypothesized that anxiety plays
a role in the genesis of symptoms at rest but not during exercise where the patient
has to be concentrated on his effort.

P1544
Exercise capacity as an index of progress of lung disease among children and
adolescents with CF
Elpis Hatziagorou1, Vassiliki Georgopoulou2, Kalliopi Kontouli1 ,
Vasiliki Avramidou1, Fotis Kirvassilis1, John Tsanakas1. 1Paediatric
Pulmonology Unit, 3rd Paediatric Dept, Hippokration Hospital, Aristotle
University, Thessaloniki, Greece; 2Radiology Dept, Hippokration Hospital,
Thessaloniki, Greece

Background: Spirometry, high resolution computed tomography (HRCT) and
exercise testing provide addional information about lung disease among children
with cystic fibrosis (CF). There is significant correlation between levels of aerobic
fitness (VO2 peak) and survival rate.
Aim: To compare decline of exercise capacity, HRCT scores and lung function
among children with CF over a period of two years.
Method: Sixteen stable children and adolescents with CF, aged 8–19 years,
performed spirometry and maximal incremental cardiopulmonary exercise testing
using a cycle ergometer, as part of their annual review. At the same time the patients
underwent low dose of radiation chest HRCT scans, with a Bhalla score assessment.
Results: Sixteen stable children and adolescents with CF were evaluated (mean age
15.64±3.2 years and FEV1 38-94% predicted). There was evidence of mild exer-
cise limitation during the cardiopulmonary exercise test, with mean Peak Aerobic
Capacity (V’Opeak) 71.81±14.07% predicted. Evaluation of the study population
two years later, showed that Bhalla total score, Peak Aerobic Capacity (V’Opeak)
and Anaerobic Threshold (AT) deteriorated significantly (mean difference ±SD, p):
1.4±1.7, p: 0.029, -6.4±9.1, p: 0.022, -7.8±9.3, p: 0.006, respectively. Ventilatory
equivalent for CO2 (V’E/V’CO2), Dead space/Tidal Volume Ratio (VD/VT) and
FEV1 didn’t deteriorate significantly (p: 0.321, p: 0.165 and p: 0.135, respectively).
Conclusions: The maximal incremental cardiopulmonary exercise test correlates
well with HRCT scans; it is a very sensitive method for measuring progression of
lung disease in children with CF.

P1545
Children with bronchopulmonary dysplasia (BPD) have increased dynamic
flow limitation and an altered ventilatory response to exercise
Christopher O’Dea1,2, Karla Logie3, Andrew Wilson1,2, Andrew Maiorana2,6,
Jane Pillow4, Graham Hall1,2,5 . 1Respiratory Medicine, Princess Margaret
Hospital, Perth, WA, Australia; 2Faculty of Health Science, Curtin University,
Perth, WA, Australia; 3School of Paediatric and Child Health, University of
Western Australia, Perth, WA, Australia; 4School of Women’s and Infants’ Health,
University of Western Australia, Perth, WA, Australia; 5Paediatric Respiratory
Physiology, Telethon Institute for Child Health Research, Perth, WA, Australia;
6Cardiac Transplant Unit, Royal Perth Hospital, Perth, WA, Australia

Introduction: Children born preterm are known to have altered lung structure
and function. These changes may lead to dynamic flow limitation (DFL) during
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exercise. This study aimed to determine the prevalence of DFL and the ventilatory
response to exercise in preterm children aged 9-11yrs with and without BPD.
Methods: Preterm children (<32 w gestation) with and without BPD (>28 d
supplemental O2 at 36 w post menstrual age) and term born healthy controls
performed an incremental treadmill exercise test to volitional exhaustion with
breath by breath analysis and exercise tidal flow volume loops.
Results: To date 89 children (33 BPD, 25 nonBPD and 31 controls) performed
acceptable exercise tests. Children with BPD were more likely to have DFL (n=15,
36%) compared to nonBPD (n=3, 11%) and term controls (n=2, 6.3%) p<0.05.
The pre-term children had a significantly lower peak V’O2 than the term born
controls (43.8 vs. 49.8. mL/kg/min, p<0.001). Children with BPD had a reduced
O2 pulse (p<0.001), tidal volume and V’E (p<0.001) compared to nonBPD and
term controls. Preterm children with dynamic flow limitation had lower FEV1
z-scores compared to those without (p<0.02) with other ventilatory responses to
exercise not altered in the presence of DFL.
Conclusion: Children born preterm have a lower aerobic exercise capacity and
those with BPD exhibit both cardiac and respiratory limitation to exercise. The
presence of DFL in children born pre-term with BPD is a novel finding and further
research on its potential impact is required.

P1546
Consequences of obesity on gas exchange during exercise
Bohumil Matula, Stanislav Majerník, Plamen Kabaivanov, Daniel Magula,
Ján Plutinsky. Functional Diagnostics, Specialized Hospital of St. Zoerardus
Zobor, Nitra, Slovakia (Slovak Republic)

Obesity produces an increment in total blood volume and cardiac output and a
decrease in lung compliance as a result of increased pulmonary blood volume and
alveolar collapse in the lung bases.
Aim: To evaluate gas exchange parameters under incremental exercise in “healthy”
obese patients (pts).
Methods: Analysis of symptom limited incremental cardiopulmonary exercise
tests in supine position of 115 pts (36M, 79F) with FEV1,VC and TLCO ≥
80% predicted (ECCS) and without history of cardiovascular disease. Punctions of
arteria radialis were made to evaluate arterial oxygen and carbon dioxide pressure
(PaO2, PaCO2) at peak exercise (PE) and to calculate dead-space to tidal volume
ratio at PE (VD/VT) and alveolar-arterial oxygen pressure difference (PA-aO2).
Slope of heart rate to oxygen uptake (DHR/DVO2 beat. l/min) was determined.
Pts were divided into 2 groups: Ob (n=58): Body mass index (BMI) ≥ 30kg/m2,
N (n=57): BMI < 30kg/m2.
Results: Significant differences were found between group Ob and N at PE in
PaO2 (83.3 vs 89.1mmHg, p<0.01) and in PA-aO2 (26.4 vs 22.0mmHg, p< 0.05),
but no in minute ventilation (mean 51.6 vs 52.0 l/min), VD/VT (mean 0.22 vs
0.22) and PaCO2 (mean 37.5 vs 36.7mmHg). Significant differences were found
in DHR/DVO2 between groups in both sexes (M: mean 42.5 vs 31.4, p<0.01;
F: mean 58.1 vs 48.7, p<0.05). These data indicate an increased extent of lung
units with low ventilation/perfusion ratio (V’/Q’), but no differences in parameters
of alveolar ventilation. Lowering of V’/Q’ ratio seems to be produced mainly by
increase in lung perfusion.
Conclusion: Hypervolemia and pulmonary over-perfusion may be an important
factor of gas exchange impairment under exercise in obese patients.

P1547
Oxygen saturation response during the six-minute walk test in patients with
chronic respiratory disease
Raúl Carrión-Sevilla1, Elena Gimeno-Santos1,2 , Diego A. Rodriguez3,
Alba Ramirez-Sarmiento4 , Joaquim Gea4, Josep Roca3, Mauricio Orozco-Levi4,
Jordi Vilaró3,5. 1Respiratory Physiotherapy, Oydis, Physiotherapy Services,
Barcelona, Spain; 2Centre for Research in Environmental Epidemiology
(CREAL), Hospital del Mar Research Institute (IMIM), CIBERESP, Barcelona,
Spain; 3Respiratory Medicine Service (ICT), Hospital Clinic de Barcelona,
IDIBAPS, CIBERES, Barcelona, Spain; 4Respiratory Medicine Service, Parc
Salut Mar-IMIM, Barcelona, Spain; 5FCS Blanquerna, GReF, Universitat Ramon
Llull, Barcelona, Spain

Some guidelines recommend stopping 6-minute walk test (6MWT) if arterial
oxygen saturation (SaO2) <85% as safety criteria. Our aim was to analyze the
SaO2 response <85% during 6MWT and its relation with clinical and symptomatic
outcomes.

SaO2 <85% SaO2 85–90% SaO2 91–95% SaO2 >95% p value
(n=192) (n=241) (n=272) (n=90)

FEV1 (%pred) 46±64 51±52 56±22 67±19 <0.01
PaO2 (mmHg) 61±10 69±10 75±11 83±11 <0.01
Distance (m) 337±125 385±109 419±104 427±113 <0.01
SaO2 at rest (%) 91±3 94±2 96±1 98±1 <0.01
SaO2 min (%) 79±6 88±2 93±1 97±1 <0.01
HR at rest (bpm) 91±12 84±14 84±14 76±6 0.37
HR max (bpm) 117±16 111±17 110±15 104±19 <0.01
Dyspnea end (Borg scale) 6±3 5±3 3±3 3±3 <0.01
Fatigue end (Borg scale) 2±3 2±3 2±3 3±3 0.54

Results are presented as mean ± SD.

Methods: Retrospectively, we analyzed 6MWT from two respiratory medicine
services from tertiary hospitals: Hospital del Mar and Hospital Clínic, Spain, from
2006 to 2010. They did not stop 6MWT using SaO2<85% criteria. We analyzed
the data in 4 groups according SaO2.
Results: 796 patients (68±10 years) were analyzed. The results of ANOVA are:
Only 2 (0.5%) patients showed complications (leg pain and leg paresthesias) within
groups (p=0.43). Few patients stopped during 6MWT in all groups (p=0.15).
Conclusions: Patients with SaO2<85% during 6MWT showed less distance
walked and poor functional parameters. However, this group did not show differ-
ences neither in number of patients who stopped during the test nor presence of
clinical complications during and after 6MWT. Our results confirm there are not
critical effects in this kind of patients to stop the test using the SaO2<85% criteria.

164. Smoking-related disorders and smoking
prevention

P1548
Prevention of passive smoking exposure in children at risk for asthma:
Results of a pilot study
Sasha Hutchinson1, Ilse Mesters2, Onno van Schayck3, Edward Dompeling1.
1Department of Paediatric Pulmonology, Maastricht University - CAPHRI,
Maastricht, Netherlands; 2Department of Epidemiology, Maastricht University -
CAPHRI, Maastricht, Netherlands; 3Department of General Practice, Maastricht
University - CAPHRI, Maastricht, Netherlands

Background: 50% of children worldwide are exposed to second-hand smoking
(SHS) or passive smoking, which is difficult to influence. We hypothesised that an
effective intervention is possible by means of an individualized tailored program
with repeated contacts, motivational interviewing, attention for barriers and needs
of parents, and feedback on the children’s urine cotinine levels and lung function.
Objectives: 1) to assess the prevalence of SHS in children; 2) to study the
feasibility of the innovative intervention towards stopping of SHS in children.
Methods: 1) 10.000 families with children ≤13 years received a questionnaire
about smoking and respiratory symptoms; 2) 11 families were recruited for the
pilot study during two months which was given by two trained counsellors and
evaluated with a questionnaire.
Results: Response rate for the initial questionnaire was 1075 (9.3%). Smoking by
1 or more parents was reported in 244 (22.7%) families, with 142 (58.2%) thereof
smoking in the presence of their children at home. Among these exposed children,
56 (41.2%) are at risk for asthma. 11 parents participated in the pilot study. Before
the intervention, 6 (54.5%) parents fully agreed that stopping SHS exposure to
their children is of great importance, 2 (33.3%) reported that it would be easy
to accomplish. Already after two counselling sessions, 10 (90.9%) parents were
planning to stop SHS exposure to their children.
Conclusion: These results show that SHS exposure in children is still an impor-
tant problem in our society. The pilot study demonstrates good feasibility of the
new intervention program. The intervention will be further tested in a one year
follow-up randomised control trial.

P1549
Exposure to environmental tobacco smoke in childhood is associated to lung
function in smoking adults
Øyvind Omland1,2, Tine Malling1, Ole Find Pedersen2, Vivi Schlünssen2,
Torben Sigsgaard2, Lars Skadhauge3, David Sherson4, Jesper Bælum4,
Gert Tomsen3. 1Department of Occupational Medicine, Aalborg Hospital, Århus
University Hospital, Aalborg, Denmark; 2School of Public Health, Department of
Environmental and Occupational Medicine, University of Århus, Århus, Denmark;
3Department of Occupational Medicine, Hospital of South West Denmark,
Esbjerg, Denmark; 4Department of Occupational and Environmental Medicine,
Odense University Hospital, Odense University Hospital, Odense, Denmark

Objective: To analyse for associations between exposure to environmental tobacco
smoke (ETS) in childhood and lung function in young adults.
Methods: In a Danish cross-sectional study of asthma in subjects aged 20-44
years (ERCHS protocol) 690 randomly selected subjects were eligible for analysis.
Information of the participant exposure to ETS in childhood, cumulative smoking
history and current exposure to ETS was based on questionnaire. FEV1 and FVC
were measured according to ERS and ATS recommendation.
Results: No ETS exposure in childhood was reported by 130 subjects, while 245
and 315 subjects reported one or two parents smoking at home, respectively. Mean
FEV1/FVC ratio (95% CI) was 80.2 (79.5-80.5). ETS in childhood had negative
effect on the FEV1/FVC ratio (p=0.025 and p=0.001 by one or two parents, re-
spectively). Stratifying for smoking habits the results were only significant among
the 194 current smokers. Figure 1 shows relative difference in FEV1/FVC ratio in
smoking adults by number of parents smoking at home in childhood stratified by
age group, adjusted for gender, pack year, current exposure to ETS, study centre,
and height2.
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Conclusion: Young adults have more obstructive pattern in lung function when
exposed to ETS as a child, especially in young current smokers.

P1550
Environmental tobacco smoke (ETS) in allergic asthma: A parallel exposure
study in human subjects and sensitized allergic Balb/c mice
Martin Gaisberger1, Heidemarie Dobias1, Romana Mikes2,
Fikreta Grabcanovic-Musija2, Bernd Lamprecht2, Weiss Gertraud2,
Renata Sanovic1, Arnulf Hartl1, Michael Studnicka2. 1Institute of Physiology
and Pathophysiology, Paracelsus Medical University Salzburg, Salzburg, Austria;
2Department of Pulmonary Medicine, SALK and Paracelsus Medical University,
Salzburg, Austria

Introduction: The present study focused on the acute effects of short term (3
hours) exposure to ETS in allergic asthma, in a mouse model as well as in
asthmatics.
Methods: Analogously 23 non-smoking asthmatics as well as 54 allergen chal-
lenged Balb/c mice were exposed to artificially produced ETS in increasing
concentrations (I=250 μg/m3, II= 450 μg/m3, III=850 μg/m3) or to ambient air
(control group).
In human asthmatics, lung function, exhaled NO and exhaled CO was assessed.
Serum samples were analyzed for cytokine profile and distribution of immune
cells. Symptom severity was assessed via asthma control test (ACT) and visual
analogue scale (VAS) questionnaires.
Whole body plethysmography was performed in mice before, after and one day
after ETS treatment. The immunological status of mice was assessed by analysing
serum cytokines and BALF cell composition.
Results: Human asthmatics exposed to ETS II and ETS III had significantly lower
FeNO levels, a decrease in lung function of small airways (MEF25, MEF50) and
an increase in VAS scores compared to controls. In sera ETS II led to a more anti-
inflammatory cytokine profile (IL10) whereas ETS III showed a proinflammatory
cytokine milieu (IL8, TNF-α) compared to controls.
Airway hyperreactivity in mice exposed to ETS II and ETS III was increased.
Provocation with metacholine resulted in similar hyperreactivity in both groups.
However, control mice displayed an improved recovery after provocation compared
to ETS III exposed animals.
Conclusion: The data indicate a direct and dose dependent effect of ETS exposure
on lung function as well as respiratory inflammation in human asthmatics and
sensitized allergic mice.

P1551
Smoking rates in pregnant women one year before and after the Irish
workplace smoke-free policy: A widening gap?
Zubair Kabir1, Helen McAvoy2, Udo Reulbach3, Jane Wilde2, Sean Daly4,
Luke Clancy1. 1Research, TobaccoFree Research Institute, Dublin, Ireland;
2Health Policy Unit, Institute of Public Health, Dublin, Ireland; 3Public Health
and Primary Care, Trinity College, Dublin, Ireland; 4Department of Obstetrics
and Gynaecology, Coombe Women and Infants University Hospital, Dublin,
Ireland

Objectives: To examine smoking rates during pregnancy among Irish mothers
across selected socio-economic and demographic maternal characteristics one year
before and after the Irish workplace smoke-free policy introduced in March 2004.
Methods: Individual-level data on mothers’ with singleton live-births were an-
alyzed for the years 2003 [n=7,593] and 2005 [n=7,648] in a Dublin university
teaching hospital. Smokers were classified as current smokers and are self-reported.
Age-standardized smoking rates for the two main sub-groups of employment status
(working vs. not working) were estimated across maternal age, ethnicity and mar-
ital status based on the 2002 Census, as the standard. Relative Index of Inequality
(RII), with 95% CI, in age-standardized smoking rates was computed (comparing
not working with working mothers) for each calendar year.
Results: Overall, there was a 12% significant decline in crude smoking rates from
23.4% [in 2003] to 20.6% [in 2005]. RII in age-standardized smoking rates for
2003 was 0.65 (0.50-0.81) and increased to 0.79 (0.62-0.96) in 2005 (widened
relatively by 22%) when comparing pregnant mothers not working with those
working separately for each of the two calendar years.
Conclusions: Smoking rates in unemployed pregnant mothers remain high in

Ireland, despite a significant decline one year after the comprehensive smoke-free
policy. The disparity in smoking rates observed between employed and unemployed
women has widened by 22%. Tobacco control and smoking cessation approaches
must develop successful approaches to targeting unemployed women in pregnancy
if social inequalities in birth outcomes and women’s health are to be tackled.

P1552
Confusing communication by health organizations in the public debate on
legal smoking ban in Switzerland
Rainer Kaelin, Pascal Diethelm. Pneumology/Internal Medicine, Private Practice,
Morges, Canton Vaud, Switzerland Smoke Free Public Places, Oxyromandie,
Geneva, Switzerland

Background: Signature of the FCTC and the parliamentary initiative of MP
Gutzwiller MD in 2004 started the process to a smoking ban, but resulted 10/08
in the federal Alibi Law, meeting neither international nor WHO standards. Thus,
the Swiss Lung League (SLL; federation of cantonal lung leagues) launched an
initiative with the collection of 130 000 signatures by 05/10. Media reporting is
poor: only 10% of articles in the period 11/09- 02/10 were positive on smoking
bans; so pressure on MP’s is insufficient to improve legislation.
Aim: To detect communication flaws contributing to poor media reporting.
Method: Analysis of official positions by health organizations on passive smoking.
Results: A. The FMH (Federation of Swiss physicians) declined (letter 03/09),
but finally backed 01/10 the SLL-initiative. B. The president of the the Society
of Internists (SSI), declined positioning on passive smoking at its assembly 2008,
arguing the congress was’nt nonsmoking and sponsors should be consulted (letter
04/08). The SSI has not positioned itself yet (submission) on its support of the
SLL initiative. C. By its launchig the SLL urged cantonal lung leagues to collect
signatures. Some cantonal leagues did not (e.g.Zurich, Vaud). Despite initial de-
saprobation by the lung league Vaud (letter 12/08), the annual report 2009 of this
league declared official support of the SLL initiative.
Conclusion: Reports on smoking bans are likely to improve, if health organizations
communicate in a coordinated way. This can be achieved by all health organiza-
tions, since toxicity of passive smoke and public health benefits of smoking ban in
public places are based on sound scientific evidence.

P1553
Comparison of tobacco control policies in the eastern Mediterranean
countries based on tobacco control scale scores
Gholamreza Heydari. Tobacco Prevention and Control Research Center, NRITLD,
Tehran, Islamic Republic of Iran

Introduction: According to the World Health Organization Framework Conven-
tion on Tobacco Control (FCTC) each country is held responsible for adapting
and implementing effective tobacco control programs. Comparing the situation
in different countries could not only shed light on their conditions compared to
each other, but also motivate and stimulate them to implement and improve their
tobacco control programs and strategies.
Materials and methods: A cross-sectional observational study using questionnaire
based on WHO MPOWER guidelines was developed. A scoring system based on
the Tobacco control scale methodology was used with total score of 100 in 6 major
policies. Information about countries was also collected from the WHO report and
the Tobacco Atlas 2009 and the World Bank report of 2008.
Results: Among 21 Eastern Mediterranean countries, only 3 countries (14.2%)
mainly Iran (61%), Jordan (55%) and Egypt (51%), scored higher than 50. Mean
score for countries were 29.7±3.6 points. More than 50% of the countries scored
less than 26. Highest scores were achieved by Afghanistan in cigarette pricing,
Oman in smoking ban in public places, Iran in budgeting, prohibition of adver-
tisement and health warnings against smoking and Yemen in tobacco cessations
programs.
Conclusion: Countries in the EMRO region lack the ideal conditions for tobacco
control and the related authorities are required to make changes and amendments
in their policies for achieving desirable results.

P1554
The role of the smoke-free legislation on emergency department admissions
due to tobacco-related diseases in Kocaeli
Fusun Yildiz, Serap Baris, Ilknur Basyigit, Hasim Boyaci, Hasan Aydinlik,
Pinar Sonmez. Pulmonary Diseases, Kocaeli University, Kocaeli, Turkey;
Pulmonary Diseases, Kandira Goverment Hospital, Kocaeli, Turkey; Health
Department, County Directory of Health, Kocaeli, Turkey

Aim: The aim of the study was to evaluate the admissions to emergency department
due to tobacco-related diseases before and after smoke-free legislation.
Method: The number of admissions to emergency departments of 15 hospitals
in Kocaeli was evaluated retrospectively before and after the implementation of
smoke-free legislation published in 19 July 2009. ICD codes of smoking-related
disease which were determined as bronchitis (BR), chronic obstructive pulmonary
disease (COPD), asthma, nasopharingitis (NP), lower respiratory tract infections
(LRTI), allergic rhinitis (AR) and myocardial infarction (MI) were recorded The
data on January to June 2009 and 2010 were compared for the prevention of
seasonal changes.
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Results: There was a 22.5% decline in all emergency admissions due to smoking-
related diseases.

Total number of admissions due to above mentioned diseases was 83 089 in the
first 6 months of 2009 while it was decreased to 64 314 in the first 6 months
of 2010. There was a 39.8% reduction in the diagnosis of bronchitis, 4.3% of
reduction in the lower respiratory tract infections, 61.9% reduction for allergic
rhinitis and 21.2% reduction in the COPD exacerbations.
Conclusion: The number of admissions to emergency department due to tobacco-
related disease decreased after the implementation of smoke-free legislation. This
finding might be interpreted as an achievement of smoke-free environment.

P1555
Tobacco smoking and cardiovascular parameters
Tatiana Levina1, Julia Krasnova2, Alexander Dzizinskii1. 1Therapy, Institute of
Advanced Medical Studies, Irkutsk, Russian Federation; 2Gerontology, Institute
of Advanced Medical Studies, Irkutsk, Russian Federation

The aim: To study the influence of tobacco smoking on cardiovascular parameters.
Materials and methods: 100 smokers were examined (index of smoking≥5
packs/years). The mean age was 42,7±7,57years. The acute tests were carried
out: the 1st one was smoking 1 cigarette, then after 24 hours the 2nd test was
smoking 2 cigarettes. The parameters were studied before and after smoking 1 and
2 cigarettes: diameter of a humeral artery, pulsioxymetry, Holter monitoring ECG.
Results: Diameter of a humeral artery in ten minutes after smoking 1 and 2
cigarettes decreased by 5,48% (2,4-8,9) and 6,89% (2,96-10,23), accordingly,
p>0,05. Diameter of a humeral artery in fifteen minutes after smoking 1 and
2 cigarettes decreased by 6,25% (3,7-9,9) and 8,29% (3,42-12,58), accordingly,
p>0,05. Diameter of a humeral artery in twenty minutes after smoking 1 and
2 cigarettes decreased by 6,71% (3,79-10,9) and 8,6% (5,11-12,78), accordingly,
p<0,003. The oxygen saturation of blood before smoking cigarettes was 98%
(96-98) of predicted; 10 minutes after smoking 1 cigarette it was 96% (95-98)
(p<0,0001), after 15 minutes–96% (94-98) (p<0,0001); 10 minutes after smok-
ing 2 cigarettes was 96% (94-98) (p<0,0001), after 15 minutes–96% (94-98)
(p<0,0001), after 20 minutes–96% (94,5-98) (p<0,001). Heart rates (HR) before
smoking cigarettes were 78,8±13,0; one minute after smoking 1 cigarette it was
94,5±13,9 (p<0,0001), after two minutes–88,0±12,2 (p<0,0001); one minute after
smoking 2 cigarettes it was 98,1±14,5 (p<0,0001), after two minutes–89,8±15,2
(p<0,0001), after three minutes–83,1±12,9 (p<0,03).
Conclusion: Tobacco smoking can cause significant changes of cardiovascular
parameters.The smoking of 2 cigarettes gives more distinctive changes in cardio-
vascular parameters.

P1556
Does smoking impair the quality of life of 34 year olds with alpha-1
antitrypsin deficiency?
Laura Cano Montero, Meltem Nystedt- Düzakin, Eeva Piitulainen. Department of
Respiratory Medicine and Allergology, Skåne University Hospital, Malmö, Skåne,
Sweden

Background: Alpha 1-antitrypsin (AAT) protects lung tissue against degradation.
Hereditary AAT deficiency increases the risk of pulmonary emphysema. During
1972-74 all newborns in Sweden where screened regarding AAT. Out of 200 000
newborns, 129 with severe (PiZZ) and 55 with moderate (PiSZ) deficiency were
identified. We have examined whether smoking affects the quality of life in the
cohort of individuals with AAT deficiency at the age of 34.
Method: The study included 129 PiZZ and 55 PiSZ individuals, and 300 age
matched PiMM controls with normal AAT level. The questionnaires on smoking
habits and the St. George’s Respiratory Questionnaire (SGQR) where answered
by the participants. Low scores indicate better quality of life in a 0-100 scale in
the SGQR questionnaire.
Results: 104 PiZZ, 41 PiSZ individuals and 134 PiMM answered the SGRQ ques-
tionnaire. The mean total score in SGQR was 6.8 (SD 8.9) for PiZZ, 6.0 (SD 6.9)
for PiSZ and 5.6 (SD 6.1) for PiMM (ns). The mean total score for all the 80 study

participants who had ever smoked was 7.4 (SD 8.0) and 5.6 (SD 7.1) for all 199
non-smokers (p<0.01). The mean total score for 24 PiZZ smokers was 7.9 (SD 9.3)
and 6.5 (SD 8.9) for 80 non-smokers (ns). Mean total scores for 9 PiSZ smokers
was 7.1 (SD 5.0) and 5.7 (SD 7.4) for 32 non-smokers (ns). Mean total score for 47
PiMM smokers was 7.3 (SD 8.0) and 4.6 (SD 4.6) for 87 non-smokers (p<0.001).
Conclusion: Smoking impairs the quality of life already at the age of 34 in the
Swedish population. In smokers with alpha-1 antitrypsin deficiency the quality of
life was also worse than in non-smokers, but the difference was not significant.

P1557
Stress influence on smoking behavior of teenagers
Amanda Bonilha1, Elisa Souza1, Antonio Ruffino Netto2, Jose
Baddini Martinez1. 1Internal Medicine, 2SocialMedicine, Medical School of
Ribeirao Preto - USP, Ribeirao Preto, Sao Paulo, Brazil

Rationale: Previous studies suggested that stress levels might influence smoking
behavior.
Objectives: To investigate the stress levels among teenagers according to their
smoking history. To correlate stress levels with scores of the University of São
Paulo Reasons for Smoking Scale (USP-RSS) in the current smoking group.
Methods: Two thousand and fourteen high school students answered a standard
questionnaire including the Perceived Stress Scale (PSS) and the USP-RSS. Com-
parisons among scores were performed by ANOVA on ranks and Dunn’s post test
when indicated. Associations between USP-RSS domains scores and PSS scores
were performed by Spearman’s correlation coefficient.
Results: The students were classified in 3 groups: G1, never smokers (n= 1283;
men= 595; age= 16.1±1.1 years); G2, subjects who have experimented smoking
at least once in their lives (n=487; men= 224; age= 16.3±1.1years), and G3,
current smokers (n=244; men= 128; age= 16.4±1.0 years). The mean PSS for G1
(16.5±6.4) was significantly lower than those of G2 (18.0±6.8) and G3 (19.2±7.2)
(p<0.001). There was not a significant difference between G2 and G3 regarding
PSS (p>0.05). There were significant correlations between PSS and the following
USP-RSS domains: addiction (p=0.015; r=0.161), tension reduction (p=0.0002;
r=0.243), stimulation (p=0.013; r=0.164), automatism (p=0.020; r=0.154). Weight
control showed only a marginally significant correlation (p= 0.052; r=0.130).
Conclusion: Stress levels in teenagers appear to contribute to the smoking ex-
perimentation, but not to the addiction establishment. Stress levels show small,
but significant, correlations with important factors that contribute to smoking
maintenance. Supported by: FAPESP 09/50562-0

P1558
Predictive role of smoking in the development of mucociliary insufficiency in
patients with chronic non-obstructive bronchitis
Victor P. Kolosov, Andrey N. Odireev, Artem V. Kolosov. Laboratory of
Prophylaxis of Nonspecific Lung Diseasess, Far Eastern Scientific Centre of
Physiology and Pathology of Respiration, Blagoveschensk, Russian Federation

Background: Smoking in patients with chronic bronchitis can lead to decrease of
effectiveness of mucociliary clearance (MCC) and to development of mucociliary
insufficiency at the early stages of a disease formation.
Aim: To study the peculiarities of mucociliary system functioning in patients with
chronic non-obstructive bronchitis (CNOB) depending on smoking factor.
Methods: Spirography, the study of MCC by scintigraphy with 99mTc, the mea-
surement of frequency of bronchial epithelium cilia beating in bronchial biopsy
material in vitro were carried out in 79 patients with CNOB. There were 45
smokers (1st group) and 34 non-smokers (2nd group) at the age from 25 till 30
years old, the duration of the disease was no more than 5 years.
Results: There was no statistically significant difference between the groups of
smokers and non-smokers in FEV1 (92,4±3,5 and 96,8±2,6%, respectively). The
integral index of MCC in the 1st group were lower than in the 2nd group (36,2±2,9
and 40,5±3,3% an hour, respectively, p<0,05). The occurrence of mucociliary in-
sufficiency (MCC<37% an hour) in the 1st group was higher, than in the 2nd group:
84 and 53% of patients, respectively (χ2=9,31; p<0,01). The mean frequency of
bronchial epithelium cilia beating was higher in the 2nd group (9,01±0,14 Hz)
and it was much lower in the 1st group (6,21±0,51 Hz, p<0,01). Besides, smokers
had a progressive drop in the frequency of cilia beating depending on the duration
of smoking.
Conclusion: The decrease of MCC is typical for smokers with CNOB with latent
lung function disturbance. It is suggested the early correction of MCC failure is
essential for optimization of CNOB clinical course.

P1559
Surfactant protein D as a potential serum marker of pulmonary emphysema
Tsutomu Hamada1, Takuya Samukawa1, Go Tsukuya1, Kaoru Oketani2,
Hirohito Tsubouchi3, Hiromasa Inoue1. 1Pulmonary Medicine Advanced
Therapeutics Course Cardiovascular and Respiratory Disorders, Kagoshima
University Graduate School of Medical and Dental Sciences, Kagoshima, Japan;
2Health Care Center, Kagoshima Prefectural Comprehensive Health Center,
Kagoshima, Japan; 3Digestive Disease and Lifestyle-Related Disease, Kagoshima
University Graduate School of Medical and Dental Sciences, Kagoshima, Japan

Background: COPD is diagnosed from the presence of airflow obstruction in a
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respiratory function test. Patients presenting normal respiratory function and with
CT-detected pulmonary emphysema (PE) are not diagnosed as having COPD.
As surfactant protein D (SP-D), human β-defensin 2 (HBD2), and interleukin-8
(IL-8) have been reported as serum markers of COPD, they may be useful for the
diagnosis of CT-detected PE.
Aim: The aim of this study was to investigate the usefulness of serum markers
(SP-D, HBD2, and IL-8) for patients with COPD and CT-detected PE.
Method: A total of 326 subjects were screened. Of these, 55 were excluded because
they failed to meet the criteria for this study, leaving 271 subjects for analysis. They
underwent the respiratory function test and chest CT. According to the results, the
subjects were classified into four groups: control group (n=40), non-COPD group
(n=169), CT-detected PE group (n=42), and COPD group (n=20). Serum marker
(HBD2, SP-D, and IL-8) levels were measured by ELISA and evaluated.
Result: Serum SP-D levels in the CT-detected PE group (66.3±51.6 ng/ml) were
significantly higher than those in the control group (43.0±27.7 ng/ml); and in, in
comparison with the non-COPD group (49.3±32.9 ng/ml) they showed a signifi-
cantly different elevation (p=0.028). However, there were no significant differences
serum IL-8 and HBD2 levels among the four groups.
Conclusion: This study suggests that serum SP-D level might be a useful marker
for detecting CT-detected PE.

P1560
Widening inequalities in smoking rates in the Republic of Ireland?
Zubair Kabir1, Helen McAvoy2, Udo Reulbach3, Jane Wilde2, Luke Clancy1.
1Research, Tobacco Free Research Institute, Dublin, Ireland; 2Policy Unit,
Institute of Public Health, Dublin, Ireland; 3Public Health and Primary Care,
Trinity College, Dublin, Ireland

Objectives: To assess patterns in adult smoking rates in Ireland across two main
socio-economic indicators: level of education and social class (SC), using national
cross-sectional survey data from 1998 and 2007.
Methods: Complete smoking-related information on adults (≥18 years) for 1998
[n=6,293] and 2007 [n=10,251] were analysed. Age-standardized smoking rates
for each of the two main indicators were computed overall and by sex using
2002 Census as the standard population. Relative index of inequality (RII) in age-
standardized smoking rates was computed (comparing the lowest with the highest
socio-economic groups) for each calendar year based on relative ranking (0=high-
est; 1=lowest) and then regressing the cumulative percentile distribution of the
sub-classes within each year. 95% confidence intervals (CI) for RII were generated.
Results: Overall, sample-weighted smoking rates declined from 33% (in 1998) to
29% (in 2007). However, the lowest SC groups recorded 51% higher smoking rates
compared to the highest SC smoking rates in 1998 and this widened relatively by
37% to 70% in 2007. Smoking rates among those with lowest education widened
relatively by 40% (from 35% to 49%) between the two time-periods compared
to the highest groups. Female smoking rates have increased more relative to their
male counterparts in lower SC groups.
Conclusions: Overall, smoking rates have declined in Ireland over a 10-year
period but using “a” relative index of inequality measure, social inequalities in
smoking rates have significantly widened in lower socio-economic groups, wors-
ening further among disadvantaged females.Tobacco control policies combined
with socio-economic interventions are imperative to address these inequalities.

P1561
Smokeless tobacco use among young male adults in northern Finland
Anna Hamari1,3 , Tuula Toljamo2, Pentti Nieminen3, Vuokko Kinnula1.
1Department of Medicine, Pulmonary Division, University of Helsinki and
Helsinki University Hospital, Helsinki, Finland; 2Department of Pulmonary
Medicine, Lapland Central Hospital, Rovaniemi, Finland; 3Medical Informatics
and Statistics Research Group, University of Oulu, Oulu, Finland

Background: Smokeless tobacco (ST) sales have been banned in Finland since
joining the European union in 1995 while its’ import for own personal use is
allowed. Despite the sales ban, adolescents and young adults use ST. According
to a national survey in 2009, 41% of 18-year-olds had experimented smokeless
tobacco and 2.1% used it daily, and the trend seems to be increasing [1].
Aims: To study Swedish moist snuff use among young adult males in Northern
Finland with fairly close access to Sweden, where ST products are allowed.
Methods: Data was collected during 2008-2009. The study population consists
of 1151 male military recruits from the two most northern regions of Finland
(mean age 19.4, 94.2% 18-20 years). All draftees were applied to answer a specific
questionnaire. Response rate was high, 80%.
Results: Most young males (70.4%) had experimented ST at least once. Current
daily ST use was reported by 14.3%, and 28% reported occasional use. Among
daily users, mean duration of ST use was 3.0 years.
Conclusions: Despite the sales ban in Finland, ST use is common among young
adult males. Compared to national prevalence, daily ST use was high in Northern

Finland where also smoking is relatively common [2]. This might relate to cultural
differences inside the country, but also to easy snus availability in the northern
parts of the country.
References:
[1] Rainio S, Pere L, Lindfors P, Lavikainen H, Saarni L, Rimpelä A. The Ado-

lescent Health and Lifestyle Survey 2009. Adolescent smoking, alcohol and
substance use in 1977-2009. Helsinki 2009.

[2] Hamari A, Toljamo T, Nieminen P, Kinnula VL. High frequency of chronic
cough and sputum production with lowered exercise capacity in young smok-
ers. Ann Med. 2010 Oct; 42(7):512-20.

P1562
Phenotypic features in COPD smokers attending a smoking cessation unit
Carlos A. Jimenez Ruiz, Ana Maria Cicero Guerrero, Maria Luisa Mayayo
Ulibarri, Maria Isabel Cristobal Fernandez, Gema Lopez Gonzalez. Unidad
Especializada Tabaquismo, Salud Madrid, Madrid, Spain

COPD smokers have specific features of their smoking habit.
We reviewed medical histories of all COPD patients who were treated in our
Unit between January 2004 and January 2010.Medical and smoking histories
were obtained during the baseline visit, as well as different test results such as
FTND-questionnaire, Reward Test and Test to measure psychological, social and
gestual dependence.
These test results obtained were compared whit those of a historical group of
non-COPD patients treated in our Unit (Control Group).
472 COPD smokers showed the following data for gender (65% were male),
average age 58,3 (9,8), number of cigarettes per day 29,7 (13,4), number of years
smoking 40,5 (9,9) and number of pack-years 59,1 (30,2). For the control group,
which consisted of 1850 patients, these data were 50% male, 47,8 (11), 28,3 (10,4),
32,3 (11,5) and 45,8 (25,7), respectively.
The average score on FTND-questionnaire was 7,4 (2,1) for COPD patients, against
6,5 (2,4), p<0.001 in the control group. 79% of COPD smokers were a negative
reward smokers, against a 56% of the control group, p<0.01.
COPD patients had a low rate on gestual and social dependence, as well as on
automatism. On the contrary, they had a high rate on psychic dependence and
sedation.
COPD smokers who attend a smoking cessation unit are generally male over 55
years old, have higher figures of years smoking and higher pack-year figures than
the control group. Their physical nicotine dependence is higher than for those
in the control group. They are negative reward smokers more often and more
significantly than those in the control group.
COPD smokers have a low grade of gestual and social dependence and a high
grade of psychic dependence.

P1563
Prevalence and predictors of smoking cessation rates in Ireland: A follow-up
cross-sectional study
Sheila Keogan1, Zubair Kabir1, Laura Currie1, Miriam Gunning2,
Paula Campbell2, Luke Clancy1. 1Research, TobaccoFree Research Institute,
Dublin, Ireland; 2Health Promotion Office, Health Service Executive, Dublin,
Ireland

Background: We reported that intensive smoking cessation (SC) services are
available in Ireland but lack uniformity or consistency countrywide [1]. Here we
estimated successful quit rates at 4-weeks and again at 3-months follow-up relative
to baseline after setting up a quit date, and identified significant predictors of
quitting at 4-weeks follow-up relative to baseline smoking status.
Methods: A convenience sample of 1,490 patients was recruited while attending
SC service throughout Ireland. An electronic database was created. Intention-to-
treat analyses were performed employing stepwise multivariable logistic regression
modelling to identify significant predictors from several covariates for which com-
plete data were available. Smoking status was self-reported. Carbon monoxide
(CO) monitoring was done but was patchy.
Results: 37% had quit smoking at 4-weeks after setting up a quit date (p<0.001)
and a lower proportion (22.4%) quit smoking at 3-months follow-up (p<0.001).
Only occupation [professionals had 58% increased success rates relative to
semi/unskilled] and client sources [outpatients were least likely to succeed] were
significant predictors (p<0.05) of SC rates at 4-weeks follow-up.
Conclusions: This pilot study demonstrated that SC services if availed of could
result in quitting when followed-up both at 4-weeks and at 3-months, despite
attrition. A cost-effective comprehensive tobacco dependence treatment program
can accelerate further declines in smoking rates.
Reference:
[1] Currie et al. An evaluation of the range and availability of intensive smoking

cessation services in Ireland. Irish J Med Sci 2010;179:77-83.
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1677
Spirometric screening and survey of knowledge on COPD and smoking in
Spanish political representatives: The ConSePOC study
Joan B. Soriano1, Francisco García-Rio2, Marc Miravitlles3,
Myriam Calle-Rubio4, Albert Jovell5, Esteve Fernandez6, Jose Miguel
Rodríguez Gonzalez-Moro7, Mª Carmen Montero8, Mª Angeles Planchuelo9,
Jordi Casafont10, Juan Ruiz-Manzano11, Julio Ancochea12. 1Epidemiologia e
Investigacion Clinica, Fundacion Caubet-CIMERA Illes Balears, Bunyola, Spain;
2Servicio de Neumologia, Hospital la Paz, Madrid, Spain; 3Servicio de
Neumologia, IDIBAPS Hospital Clinic, Barcelona, Spain; 4Coordinadora del
Area EPOC, SEPAR, Madrid, Spain; 5Presidente, Foro Español de Pacientes,
Barcelona, Spain; 6Epidemiologia, Institut Català d’Oncologia, Barcelona,
Spain; 7Presidente, NeumoMadrid, Madrid, Spain; 8Presidenta, SOGAPAR, A
Coruña, Spain; 9Presidenta, CNPT, Madrid, Spain; 10Departamento Médico,
Novartis S.A., Barcelona, Spain; 11Presidente, SEPAR, Barcelona, Spain;
12Servicio de Neumologia, Hospital la Princesa, Madrid, Spain

The Strategy on COPD of the National Health System in Spain identified as one
priority to raise the disease profile within the political agenda. The ConSePOC
study is surveying members of the Spanish Parliament (Congress and Senate)
and a number of Autonomous regions, and it aims to determine knowledge and
attitudes on COPD and smoking in political representatives. Participants respond
to a brief survey and conduct pre- and post-BD spirometry, and co-oximetry. As
of February 2011, ConSePOC was conducted in the Spanish Senate, the Assembly
of Madrid, and the Parliament of Galicia. With slight variations in participation
rate (up to 63%), and considering the different age and sex structure of each
Parliament, the Spanish politicians surveyed (n=197) are to be considered heavy
smokers, as at least two thirds are current or ex-smokers, they had a significant
smoking exposure (mean of 40 pack-years in the Senate) and a mean of exhaled
CO higher than 3 ppm. According to the GOLD screening questionnaire, between
22% and 35% of surveyed members were at risk of developing COPD, and in fact
8.6% (95% CI 3.8 to 16.2) of Senators had COPD (post-BD FEV1/FVC <0.70),
of which only 50% were previously diagnosed. Finally, regarding our politicians’
knowledge about COPD, smoking is not known to be the main cause of COPD
by 40 to 54%; 49 to 61% do not know the meaning of the acronym COPD; and
it is unknown that there is a National Strategy for COPD by 54 up to 70%. We
conclude that, similar to the general population, the knowledge of this sample of
Spanish political representatives on COPD and smoking is poor, and at least one
of every 4 is at risk of developing COPD.

1678
Improving and redesigning chronic obstructive pulmonary disease services:
A systematic improvement approach
Phil Duncan1, Catherine Thompson1, Catherine Blackaby1, Zoe Lord1,
Ore Okosi1, Hannah Wall1, Alex Porter1, Kevin Holton2, Anne Moger2,
Matt Kearney2, Robert Winter2, Sue L. Hill2 . 1NHS Lung Improvement
Programme, NHS Improvement, Leicester, United Kingdom; 2Respiratory
Programme, Department of Health, London, United Kingdom

Background: The Lung Improvement Programme supports the implementation
of the national COPD strategy and enables delivery of effective clinical practice
through process improvement and redesign. Focussed on quality, productivity and
innovation the work supports a practical approach to sustainable improvements
across the whole care pathway.
Objectives: To develop redesigned pathways, new service models and transferable
principles for COPD services in England to improve the patient experience and
outcomes.
Methods: 50 improvement projects focussed on different steps of the pathway:
diagnosis, acute care, chronic disease management, home oxygen services and end
of life care. Through a national programme of peer support and application of
service improvement tools, each project used data to form objective measures of
change; diagnostic tools were used to understand the variation in provision and
testing approaches to develop and refine news ways of working.
Results: Using 3 principles: administrative review, prescription optimisation and
assessment and review, 7 home oxygen projects have demonstrated a total annu-
alised cost efficiency saving of £590k. Other emerging principles that underpin
effective care models are early accurate diagnosis, medicines optimisation, effec-
tive self management, managing high impact users, structured patient reviews,
integrated care and using data to effect change.
Conclusion: There is variation in the delivery of services for COPD patients due
to process duplication and system waste. A systematic improvement approach
provides opportunities for significant productivity gains and at the same time
reduces variation and costs, and improves quality and outcomes.

1679
The effect of early stages of COPD on resource use and health-care costs
Petra Menn1, Joachim Heinrich2, Rudolf Huber3, Rudolf Jörres4, John Jürgen1,
Stefan Karrasch4,5, Annette Peters6, Holger Schulz2,5 , Rolf Holle1. 1Institute of
Health Economics and Health Care Management, Helmholtz Zentrum Muenchen,
Neuherberg, Germany; 2Institute of Epidemiology I, Helmholtz Zentrum
Muenchen, Neuherberg, Germany; 3Department of Medicine, Division of
Respiratory Medicine, Innenstadt, LMU, Muenchen, Germany; 4Institute and
Outpatient Clinic for Occupational, Social and Environmental Medicine, LMU,
Muenchen, Germany; 5Comprehensive Pneumology Center, Institute of Lung
Biology and Disease, Helmholtz Zentrum Muenchen, Neuherberg, Germany;
6Institute of Epidemiology II, Helmholtz Zentrum Muenchen, Neuherberg,
Germany

Background: COPD is a common chronic condition in adulthood that has many
systemic effects apart pulmonary impairment. While severe COPD has substantial
economic consequences, little is known about resource use and costs in early
stages.
Methods: Data from the population-based KORA F4 and KORA Age study
(Southern Germany) were used to calculate excess costs of early stages of COPD.
Diagnosis and staging of COPD for 2252 participants aged 41 to 89 was based on
pre-bronchodilator spirometry according to GOLD standards. Resource use with
regard to physician visits, hospital stays, and drug consumption was compared
between participants with COPD stage I, stage II+ (stage II or higher), and sub-
jects with normal lung function. Costs per year were calculated from utilization
by applying national unit costs. To control for confounders such as age, sex and
education, two-part generalized regression analyses were used to account for the
skewed distribution of costs and the high proportion of subjects without any costs.
Results: Prevalence of COPD stage I was 12%, and 5% for stage II+. Resource use
in all categories was significantly higher in COPD patients than in control subjects.
These differences remained present after adjusting for covariates in physician visits
and medication, but not in hospital days. Compared to non-COPD participants,
adjusted costs per year were only slightly higher in stage I (1875 � compared to
1850 � ), but increased by about 50% (to 2898 � ) in stage II+.
Conclusions: The finding that resource use and costs are considerably higher in
moderate but not in mild COPD highlights the economic importance of prevention
programs and of interventions aiming at early diagnosis and at delaying disease
progression.

1680
The impact of a respiratory in-reach service into the emergency assessment
unit (EAU) on treatment, length of stay, and re-admission rates
Fenella Johnstone, Lee Dowson. Department of Respiratory Medicine, The Royal
Wolverhampton Hospitals NHS Trust, Wolverhampton, West Midlands, United
Kingdom

Background: Respiratory illness is the second commonest reason for admission
to hospital in the UK. Specialist input leads to better outcomes and reduced
length of stay. Approximately half of respiratory patients, at New Cross Hospital,
Wolverhampton, are not reviewed by a specialist during their admission.
Aims: The aim of this study was to assess whether addition of specialist respiratory
input into the EAU, would optimise patient management, and thus reduce length
of stay and re-admission rates.
Methods: During the weekday working hours, we piloted a twice daily respiratory
ward round in the EAU. We audited management against current BTS guidance,
altering treatment where necessary. We compared length of stay and re-admission
rates during the pilot month to that of the preceding month. We collected data
on whether patients would have been appropriate for referral to a respiratory “hot
clinic”, to assess the need and demand for this service in the Wolverhampton City
PCT.
Results: 73.1% of patients had management altered, according to BTS guidance.
53.7% of patients had underlying respiratory disease on admission, and of these,
only 50% were optimally treated according to guidance. Re-admission rates de-
creased by 13.4% and length of stay decreased by 1.38 days. 25% of patients could
have been seen in a “hot clinic”, preventing a hospital admission.
Conclusion: There is a role for the addition of a respiratory specialist ward round
in the EAU of New Cross Hospital, to optimise management of patients with
respiratory illness, and to reduce patient length of stay and re-admission rates.

1681
The economic burden of COPD in a Danish municipality
Niels Maltbæk1, Jens Pagh Maltbæk2, Michael Nyhus Andreasen3. 1Respiratory
Medicine, Roskilde Hospital, Roskilde, Denmark; 2Financial Accounts Statistics,
Danmarks Nationalbank, Copenhagen, Denmark; 3Country & Bank Risk, Eksport
Kredit Fondet (EKF), Copenhagen, Denmark

The economic burden of chronic diseases are a great challenge to our future
wellfare.
The purpose of this study was to create a qualified measurement of the expenses
to COPD in a Danish Municipality and determine the division of these between
the Municipality and the Government.
From the National Patient Register patients with COPD, Diabetes and Cardiovas-
cular diseases living in the Municipality of Helsingoer (61.295 inhabitants) were
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identified (9.086 persons), as well as a control group matched for gender and sex
(1.013 persons). The civil registration numbers have been linked to expenditure
held within the Municipality of Helsingoer. The included expenses are Dansk
Ambulant Grupperings System (DAGS, ambulatory visits), Diagnose relaterede
grupper (DRG, hospitalizations), Sygesikringsudgifter (SSR, health insurance),
Retirement home, Rent subsidy, Health visitor, Home help, Transfer income, dif-
ferent kinds of Aid, Supplementary fees. Subcohorts having more than one of
the three examined Lifestile Diseases, fx COPD patients with comorbidities, were
dealt with in a Shapley- distribution and a risk adjusted - distribution.
Subtracting the cost of the control group the additional consumption within one
year per person with COPD were 11.678 EUR, with Diabetes 8.136 EUR and
Cardiovascular diseases 6.017 EUR (2010 figures). The Government share of the
expenditures was 50,6% and the Municipality share was 49,6%.
The economic burden of COPD will be discussed in relation to the Municipal-
ity and the total public finances in Denmark, and the economic incitaments for
prevention will be discussed in relation to the relative expenditures.
This study was approved by The Danish Data Protecting Agency and The National
Board of Health in Denmark.

1682
Cost-effectiveness of tiotropium versus salmeterol: A trial-based analysis
followed by a model-based extrapolation
Martine Hoogendoorn1, Maiwenn Al1, J.-Matthias Graf von der Schulenburg2,
David Bowles3, Brigitta Monz4, Hendrik Schmidt4, Juliane Lungershausen4,
Maureen Rutten-van Molken1. 1Institute for Medical Technology Assessment
(iMTA), Erasmus University Rotterdam, Rotterdam, Netherlands; 2School of
Economics and Management, Leibniz University Hanover, Hanover, Germany;
3Faculty of Health Sciences, University of Bielefeld, Bielefeld, Germany;
4Boehringer Ingelheim, Boehringer Ingelheim Pharma GmbH & Co KG,
Ingelheim, Germany

Background: The 1-year POET trial compared tiotropium to salmeterol re-
garding the effect on COPD exacerbations. Data from that trial informed this
cost-effectiveness analysis (CEA).
Aim: Performing a 1-year trial-based CEA of tiotropium versus salmeterol, fol-
lowed by a 5-year model-based CEA, from the perspective of the German Social
Health Insurance in 2010.
Methods: The within-trial CEA included 7250 patients that had resource utiliza-
tion recorded (COPD-related drug use and exacerbation-related healthcare use).
The trial-based analysis was followed by a model-based analysis to synthesize the
POET results with evidence from earlier studies, extrapolate results to 5-years,
include costs of COPD maintenance treatment, and adapt to the severity distribu-
tion of COPD in the German population. Main endpoints were difference in costs,
number of exacerbations, and quality-adjusted life-years (QALYs; model only).
Results: One-year costs were � 1089 and � 963 per patient treated with tiotropium
and salmeterol, respectively; a difference of � 126 Euro (95% uncertainty inter-
val (UI): 55-195). The number of exacerbations avoided due to tiotropium was
0.064 (95% UI: 0.010-0.118). Tiotropium reduced exacerbation-related costs by
� 87 (95% UI: 19-157). The incremental cost-effectiveness ratio (ICER) was
� 1961/exacerbation avoided. In the model-based analyses, the ICERs for a 1-year
time horizon were � 1690 and � 9926 for the endpoints exacerbation avoided and
QALY, respectively. Following the extension to 5 years, the latter ICER changed
to � 3488.
Conclusion: Tiotropium reduced exacerbation-related costs, generating an incre-
mental cost per QALY ratio that is considered cost-effective.

1683
Clinical and pharmacy-economical reasonability of the choice of fixed
combination of fluticasone/salmeterol in the curing of bronchial asthma in the
country with limited financing of the public health
Dmitry Ruzanov1, Elena Davidovskaya2, Tatyana Baranovskaya2. 1Pulmonology
& TB Department, Gomel State Medical University, Gomel, Belarus; 2Belarusian
Academy of Post-Graduate Medical Education, Minsk, Belarus

Aim: To estimate the real practice of prescription of preparations in curing BA,
to analyze clinical and pharma-economical efficiency of conversion to the fixed
combination of SALM/FP in curing BA.
Method: The real practice of curing 266 patients with separated using of different
preparations of basic therapy and short-rated broncholitics was retrospectively
analyzed during the year (1st period) and the following year of their using of
SALM/FP (2nd period).
Results: It was managed to attain control (ACT) of 15,5% of patients in the real
practice (1st period). System glucocorticoids were ambulatorially prescripted to 41
patient. On the average each patient used 15,6 inhaler SABA. The cost of treatment
(ambulance, hospitalization, medicines, visits of the doctor, social payment) came
to 1405 EUR per year.
Controlled BA (at the end of the observation year) was recorded among 74,3% of
patients during the 2nd period. The prescriptions of auxiliary medicines were cut
by 6,4 times, the frequency of ambulance by 16,8 times, the duration of hospi-
talization by 11,7 times. On the average each patient used 0,78 of inhaler SABA.
The cost of treatment came to 892 EUR per year. Typical errors of treatment have
been analysed.
Conclusion: The real clinical practice of curing BA in RB often differs from

the recommendations of GINA 2009 and leads to the low level of control of BA
(among 15,5%). The conversion to using fixed combination of SALM/FP enables
to increase the percentage of patients with controlled asthma to 74,3% and cut the
cost of treatment by 1,6 times.

214. Mechanisms of acute lung injury and
mesenchymal cell treatment

1684
Late-breaking abstract: Soluble immune complex exaggerates LPS-Induced
acute lung injury (ALI) by transfusion – A novel mechanism of
transfusion-related acute lung injury (TRALI)
Ming-Cheng Chan1, Chieh-Liang Wu2. 1Dept. of Internal Medicine, Section of
Chest Medicine, 2Dept. of Internal Medicine, Section of Critical Care and
Respiratory Therapy, Taichung Veterans General Hospital, Taichung, Taiwan

Rationale: TRALI is a major cause of morbidity and mortality related to transfu-
sion therapy. Soluble immune complex (ICx) could aggravate LPS-induced lung
injury. We speculate that ICx formation during transfusion may play a role in the
pathogenesis of TRALI.
Method: We designed a double-hit mice model to simulate TRALI development.
The first hit is LPS i.t. injection. The second hit is transfusion of conditioned blood
24 hours after LPS injection. Mice were sacrificed 6 hours later. The conditioned
blood was generated by transfusing 0.1cc/day C57 mice blood to BALB/C mice
consecutively for two weeks. Animal were divided into four groups XX, XB, LP
and LB (X: no treatment, L: LPS i.t.; B: transfusion of conditioned blood, P:
transfusion with PBS)
Result: 1. The LB group has higher protein, TNF-α and MIP-2 level in BALF.

Table 1. BAL results

XX (n=5) XB (n=5) LP (n=9) LB (n=9)

Total cell count (×105) 0.73±0.21 0.73±0.17 3.74±1.20 4.70±1.25
Neut. Count (×105) 0.01±0.01 0.01±0.01 3.14±1.1 4.03±1.12
Neut. (%) 1.40±0.75 0.50±0.22 59.8±13.2 70.6±10.6
Protein (μg/ml) 0.12±0.04 0.08±0.02 0.41±0.07 0.69±0.02*
TNF-α (pg/ml) 42.0±16.8 78.2±17.7 473.0±53.2 680.9±138.6
MIP-2 (pg/ml) 21.0±5.2 31.1±12.7 348.5±84.3 871.2±186.7*

*p<0.05 as compared with LP.

2. Soluble ICx is present in LB only.

Table 2. ICx in plasma

XX (n=5) XB (n=5) LP (n=9) LP (n=9)

ICx in plasma 0 / 5 0 / 5 1 / 9 8 / 9

Conclusion: We demonstrated that transfusion with 2cc conditioned blood ag-
gravated LPS-induced ALI and generated soluble ICx in plasma. This probably
indicates ICx may aggravate pre-existing ALI which implys a novel mechanism
of the pathogenesis of TRALI.

1685
A haplotype of the endothelial protein C receptor gene is associated with
reduced risk of acute lung injury in critically ill patients
Aliki Vassiliou1, Nikolaos Maniatis1,3, Anastasia Kotanidou1,2,
Eleftheria Letsiou1, Marina Kallergi2, Foteini Karystinaki2,
Christina Sotiropoulou1, Konstantinos Glynos1,2, Ioanna Dimopoulou3,
Charalambos Roussos1,2, Apostolos Armaganidis3, Stylianos Orfanos1,3 .
1Marianthi Simou Laboratory, 1st Dept. of Critical Care, Evangelismos Hospital,
University of Athens Medical School, Athens, Greece; 21st Dept. of Critical Care,
Evangelismos Hospital, University of Athens Medical School, Athens, Greece;
32nd Dept. of Critical Care, Attikon Hospital, University of Athens Medical
School, Athens, Greece

Background: Activation of the coagulation system is present in the pulmonary
circulation of patients with acute lung injury and acute respiratory distress syn-
drome (ALI/ARDS). Endothelial Protein C Receptor (EPCR) is involved in the
activation of the protein C cytoprotective and anticoagulant pathway. Functionally
relevant EPCR gene mutations have been described but their impact on ALI/ARDS
development remains unclear.
Aims and objectives: To investigate the role of EPCR mutations as predisposing
factors to ALI development in severely ill critically ill patients.
Methods: 92 severely ill (APACHE score ≥25) ICU patients were screened for
variations in the EPCR gene. Multivariate logistic regression analysis was per-
formed in order to determine the prognostic significance of EPCR haplotypes
compared to other potential risk factors, including disease severity, age and the
presence of sepsis, to the development of ALI/ARDS.
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Results: Depending on the presence of haplotype-defining point-mutations, pa-
tients were divided into three haplotypes: H1 (n=59), H2 (n=17) and recombinant
H1/H3 (n=16). ALI occurred in 53% of H2 carriers, 24% of H1 carriers and 50% of
H1/H3 carriers with odds ratios 1.0, 0.284 (Confidence Interval= 0.090-0.904) and
0.963, respectively (p=0.033). Severe sepsis/septic shock was positively correlated
with ALI/ARDS development, while APACHE II, SOFA, age and soluble EPCR
levels were not independent predictors of ALI/ARDS.
Conclusion: EPCR genotype seems to be a determinant of ALI/ARDS devel-
opment in critically ill patients. H1 haplotype carriers have a reduced risk of
ALI/ARDS, as compared to H2 haplotype and H1/H3 carriers.

1686
Diagnostic value of Von Willebrand factor (VWF) in patients suffering from
respiratory distress
Rabab El Wahsh, Safaa Amin, Enas Essa. Chest Department, Faculty of
Medicine, Minoufiya University, Shebin El Kom, Minoufiya Governorate, Egypt
Forensic Medicine &Clinical Toxicology Department, Faculty of Medicine,
Minoufiya University, Shebin El Kom, Minoufiya Governorate, Egypt Clinical
Pathology Department, Faculty of Medicine, Minoufiya University, Shebin El
Kom, Minoufiya Governorate, Egypt

Introduction: Acute respiratory distress syndrome (ARDS) is characterized by
an extensive alveolar capillary leak. Von Willebrand Factor antigen (VWF) is a
macromolecular antigen that is considered as a marker of endothelial activation.
Aim: To investigate the diagnostic value of VWF antigen in patients with
ALI/ARDS caused by poisoning or non-poisoning etiology.
Patients and methods: VWF antigen was measured in 52 patients with ALI/ARDS,
13 poisoned patients without ALI/ARDS and 20 control subjects.
Results: There was a highly significant difference between VWF level in patients
and control groups (P≤ 0.001). VWF level had a significant negative correlation
with the ratio between PaO2 and FIO2 in patients with respiratory distress. There
was a non significant difference in VWF level between poisoned and non- poisoned
cases. There was a significant relationship between the level of VWF and the sever-
ity of poisoning in patients with respiratory distress. Among the poisoned patients,
the highest level of VWF was in patients with anticholinesterase poisoning. The
difference between VWF level in poisoned patients with ALI/ARDS and those
without was highly significant. The level of VWF didn’t affect patients’ need for
mechanical ventilation or their mortality. The cut –off value of VWF at 100%
sensitivity and 20% specificity was 0.99 units, while the cut –off value of VWF at
100% specificity and 60% sensitivity was 1.87 units.
Conclusion: VWF has a diagnostic value for ALI/ARDS but it does not differ-
entiate between poisoning or non-poisoning etiology, nor does it predict outcome
of the illness. VWF is significantly increased in patients with anticholinesterase
poisoning.

1687
Stimulation of NOD1 induces RIP2, TAK1 and p38 MAPK dependent
pro-inflammatory signalling in human lung microvascular endothelial cells
Timothy L. Gatheral, Laura Moreno, Daniel M. Reed, Rekha Badiger, Lucy
K. Bailey, Neil Galloway-Phillipps, Jane A. Mitchell. Cardiothoracic
Pharmacology, Imperial College, London, United Kingdom

Gram-negative bacteria are an important cause of septic shock. NOD1 receptors
recognise peptidoglycan in the bacterial cell wall and initiate pro-inflammatory
responses. We have previously shown in rodents that stimulation of NOD1 induces
vascular dysfunction in vitro and profound shock in vivo. In this study we investi-
gated the role of NOD1 in human lung microvascular endothelial cells (HMVEC)
which represent a site of key importance in the pathophysiology of sepsis and
acute lung injury.
HMVEC from healthy donors were cultured in 96-well plates. Cells were treated
for 24 hours with vehicle ± LPS (TLR4) or iE-DAP (NOD1). In additional ex-
periments cells were pre-treated for 1 hour with specific signalling inhibitors prior
to addition of agonists (n=4-5). Cell activation was assessed by multiplex ELISA
and by specific ELISAs for CXCL8 and 6-keto Prostaglandin F1α.
iE-DAP induced significant release of CXCL8, 6-Keto Prostaglandin F1α, IL-1β,
IL-2, and IFNγ. 5Z-7-oxo-zeaenol or BIRB0796 similarly inhibited responses to
iE-DAP (Figure 1) or LPS (P<0.05;two-way ANOVA). By contrast, PP2 was more
potent an inhibitor of iE-DAP (Figure 1) than LPS (p<0.05; two-way ANOVA).

Figure 1

In conclusion NOD1 is active in human microvascular endothelium and converges
with TLR4 signalling at the level of TAK1 and p38 MAPK. NOD1 thus represents
a potential target in the treatment of gram-negative sepsis.

1688
Lactate, pH and angiogenetic markers in exhaled breath condensate correlate
with outcome and disease severity in patients with acute lung injury
Christian Gessner1, Benedikt Malmann1, Hartmut Kuhn1, Peter Ruschpler2,
Lothar Engelamnn3, Stefan Hammerschmidt1, Ulrich Sack2, Hubert Wirtz1.
1Department of Respiratory Medicine, 2Department of Immunology, 3Department
of Intensive Care Medicine, University of Leipzig, Leipzig, Germany

Acute lung injury (ALI) is characterized by increased capillary permeability, inter-
stitial and alveolar oedema, influx of circulating inflammatory cells, and formation
of hyaline membranes. Vascular endothelial growth factor (VEGF) has been corre-
lated to a favourite prognosis in ARDS in a number of investigations. VEGF plays
a role in regulating vascular permeability to water and protein.
The aim of this investigation was to characterize the role of VEGF, Angiogenin,
basic fibroblast growth factor (bFGF), IL-8, and TNF-alpha, lactate and pH in
exhaled breath condensate (EBC) in mechanical ventilated patients with acute lung
injury. For this purpose, exhaled breath condensate was collected from 30 patients
with ALI at 24 to 72 hours from start of mechanical ventilation and correlated with
ventilatory parameters, clinical scores, and outcome. Cytokines were measured by
a cytometric bead array assay (CBA).
We observed a significant lower value of VEGF in EBC in the group with
lethal outcome compared to survival group (median:32.4 pg/ml vs. 108 pg/ml in
survivors.; Mann-Whitney test: p<0.0001) but no significant difference for Angio-
genin, bFGF, IL-8, or TNF-alpha. In addtion EBC-lactate and EBC-pH correlated
with lung injury severity indices. There was a further correlation of bFGF and IL-8
in EBC with lung injury severity indices.
We conclude that measurement of lactate, pH, bFGF, and VEGF in EBC may
provide information on prognosis in ALI.

1689
Which is the best source of mesenchymal cells to treat acute lung injury?
Johnatas Silva1, Ana Paz2, Debora Xisto1, Miquéias Lopes-Pacheco3,
Elga Bandeira3, Milena Vasconcellos1, Vera Capelozzi4, Marcelo Morales3,
Paolo Pelosi5, Elizabete Cirne-Lima2, Patricia Rocco1. 1Laboratory of
Pulmonary Investigation, Carlos Chagas Filho Biophysics Institute, Federal
University of Rio de Janeiro, Rio de Janeiro, Brazil; 2Laboratory of Embryology
and Cell Differentiation, Hospital de Clínicas de Porto Alegre, Federal University
of Rio Grande do Sul, Porto Alegre, Brazil; 3Laboratory of Cellular and
Molecular Physiology, Carlos Chagas Filho Biophysics Institute, Federal
University of Rio de Janeiro, Rio de Janeiro, Brazil; 4Department of Pathology,
University of Sao Paulo, Sao Paulo, Brazil; 5Dipartimento di Scienze Chirurgiche
e Diagnostiche Integrate, Universita’ degli Studi di Genova, Genova, Italy

Mesenchymal stem cells (MSC) may derive from bone marrow, adipose tissue or
lung. Previous studies have shown that bone marrow derived mesenchymal stem
cells (BM-MSC) exert beneficial effects in acute lung injury (ALI), but the effects
of adipose tissue and lung derived mesenchymal cells (AD-MSC and L-MSC, re-
spectively) have not been evaluated so far. The aim of this study was to investigate
the effects of BM-MSC, AD-MSC, L-MSC on lung mechanics and morphometry,
as well as inflammation and remodeling in an experimental model of ALI. Forty-
eight female Wistar rats (200-250g) received Escherichia coli lipopolysaccharide
(LPS) intratracheally (100 μg, ALI) or saline (C). At 48 hours, ALI and C groups
were further randomized into subgroups receiving saline (0.05 mL), BM-MSC,
AD-MSC, and L-MSC (1×105) intravenously. Bone marrow cells were extracted
from four male Wistar rats. The induction of differentiation showed that cells from
bone marrow, adipose tissue and lung were able to generate osteocytes, adipocytes
and chondrocytes besides presenting CD34-, CD90+ and CD29+ profile. At day
7, mesenchymal cells promoted a reduction in lung static elastance, resistive and
viscoelastic pressures, alveolar collapse, collagen fiber content and number of
neutrophils in lung tissue, independent of the source. However, the beneficial
effects of BM-MSC and AD-MSC on lung parenchyma remodeling were greater
than those observed with L-MSC. In conclusion, in the present LPS-induced ALI
model, BM-MSC and AD-MSC therapies were more effective than L-MSC at
modulating inflammatory and fibrogenic processes.
Supported by: CAPES, PRONEX, FAPERJ, CNPq

1690
Mesenchymal stem cells prevent early inflammation in a rat model of
ventilator induced lung injury
Laura Chimenti1,2 , Tomas Luque1, Marisa Bonsignore2, Daniel Navajas1,3,5,
Ramon Farrè1,3,4 . 1Unit of Biophysics and Bioengineering, Faculty of Medicine,
University of Barcelona, Barcelona, Spain; 2DIBIMIS, Section of Pneumology,
University of Palermo, Palermo, Italy; 3CIBER de Enfermidades Respiratorias,
Ciberes, Bunyola, Spain; 4Institut d’Investigacions Biomèdiques August Pi i
Sunyer, IDIBAPS, Barcelona, Spain; 5Institute for Bioengineering of Catalonia,
IBEC, Barcelona, Spain

Background: Recent studies have suggested that bone marrow-derived mesenchy-
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mal stem cells (MSC) might have potential therapeutic effects in acute lung injury
(ALI), specifically in bleomycin-induced and bacterial LPS-induced lung injury
models. However, whether MSC could induce an early anti-inflammatory response
in lung injury induced by overventilation remains to be elucidated.
Aim: To assess the potential role of MSC in preventing or modulating early
inflammation in healthy rats subjected to ventilator induced lung injury (VILI).
Methods: Adult male Sprague-Dawley rats (250-300 g) were anaesthetised, tra-
cheotomised, intubated and paralysed by intravenous instillation of pancuronium
bromide. Nine rats were ventilated with a high tidal volume of 25 ml/kg (VILI)
for 3 h. Five millions of MSC were intravenously injected to 4 of these rats 30
min before starting ventilation. Spontaneously breathing anesthetised rats (N=4)
served as controls. After 3 h of VILI/control the animals were sacrificed and
broncoalveolar lavage inflammatory cells were assessed.
Results: In VILI, MSC significantly (p<0.01) decreased total neutrophil counts
from 7620±3710 to 1580±470 (cells/μL), which was close to control values
(787±344; p=0.6).
Conclusion: This preliminary result suggests that infusion of bone marrow-derived
MSC prevents early inflammation in VILI.
Funding: L. Chimenti was a recipient of a ERS/Marie Curie Postdoctoral Research
Fellowships 2010

1691
Impact of bone marrow mononuclear cell administration route on lung and
distal organs in pulmonary and extrapulmonary acute lung injury
Indianara Araujo1, Soraia Abreu1, Johnatas Silva1, Tatiana Maron-Gutierrez1,
Milena Oliveira1, Edson Assis2, Hugo Faria-Neto2, Vera Capelozzi3,
Marcelo Morales4, Paolo Pelosi5, Patricia Rocco1. 1Laboratory of Pulmonary
Investigation, Carlos Chagas Filho Biophysics Institute, Federal University of Rio
de Janeiro, Rio de Janeiro, Brazil; 2Laboratory of Immunopharmacology,
FIOCRUZ, Rio de Janeiro, Brazil; 3Department of Pathology, University of Sao
Paulo, Sao Paulo, Brazil; 4Laboratory of Cellular and Molecular Physiology,
Carlos Chagas Filho Biophysics Institute, Federal University of Rio de Janeiro,
Rio de Janeiro, Brazil; 5Dipartimento di Scienze Chirurgiche e Diagnostiche
Integrate, Universita’ degli Studi di Genova, Genova, Italy

The pathophysiology of acute lung injury (ALI) differs according to the type
of insult. We hypothesized that the administration route of bone marrow-derived
mononuclear cell (BMDMC) therapy might have different effects on lung and
distal organs in models of pulmonary (p) or extrapulmonary (exp) ALI. Forty-
eight C57BL/6 mice: 36 females and 12 males (20-25 g) were used. In control
animals, sterile saline solution was intratracheally or intraperitoneally injected.
whereas ALI animals received Escherichia coli lipopolysaccharide intratracheally
(40 μg, ALIp) or intraperitoneally (400 μg, ALIexp). Six hours after lipopolysac-
charide administration, ALIp and ALIexp animals were further randomized into
subgroups receiving saline or BMDMC (2×106) intravenously (BMDMC iv) or
intratracheally (BMDMC it). At day 7: 1) BMDMC iv and it decreased static
elastance, alveolar collapse, collagen fiber content, and bronchoalveolar lavage
fluid cellularity; 2) BMDMC it increased the number of green fluorescent protein
(GFP)+ cells in lung in ALIp, while BMDMC iv increased GFP+ cells in kidney
and liver in ALIexp; 3) BMDMC it induced greater reduction of lung apoptotic
cells in ALIp, while BMDMC iv decreased lung, kidney and liver apoptosis in
ALIexp; 4) BMDMC iv resulted in greater reduction in interleukin (IL)-6, KC
(murine IL-8 homolog), and IL-10 compared to BMDMC it; 5) the beneficial
effects of BMDMC were independent of engraftment. In conclusion, BMDMC
therapy was effective in modulating the inflammatory and fibrogenic process in
both models, but greater beneficial effects were achieved with BMDMC iv.
Supported by: FAPERJ, PRONEX, CNPq, CAPES

215. Clinical application of exhaled biomarkers

1692
Exhaled molecular patterns change after experimental rhinovirus 16
infection in asthma
N. Fens1, K.F. van der Sluijs2, M.A. van de Pol3, R. Lutter3, S.L. Johnston4,
P.J. Sterk1. 1Respiratory Medicine, Academic Medical Center University of
Amsterdam, Amsterdam, Netherlands; 2Laboratory of Experimental Intensive
Care and Anesthesiology, Academic Medical Center University of Amsterdam,
Amsterdam, Netherlands; 3Experimental Immunology, Academic Medical Center
University of Amsterdam, Amsterdam, Netherlands; 4Respiratory Medicine,
Imperial College, London, United Kingdom

Rationale: The majority of asthma exacerbations is caused by rhinovirus (RV) in-
fection. Metabolomic assessment of exhaled Volatile Organic Compounds (VOCs)
using an electronic nose (eNose) offers the opportunity to simplify and improve
monitoring of asthmatics with exacerbations.
Hypothesis: We hypothesized that exhaled VOC-patterns change after experimen-
tal rhinovirus infection.

Methods: Patients with mild intermittent asthma (no ICS; age 22±3; M/F 4/5) and
healthy controls (22±3; 1/13) underwent intranasal RV16 inoculation. Efficacy of
inoculation was assessed by antibodies and PCR. Exhaled breath was collected
using a standardized method 1 day before (visit 1), and 4 days (visit 2) and 2
months (visit 3) after exposure. Exhaled VOCs were measured by eNose (Cyranose
320) resulting in breathprints. Changes in breathprints were analyzed by principal
component and mixed model analysis.
Results: 9/14 Asthmatics/healthy controls were included. Breathprint principal
components (PC) changed significantly in asthmatics between visits 1 and 2
(p=0.010), and between visits 1 and 3 (p=0.015), but there was no change between
visits 2 and 3. Breathprints of healthy controls did not change between any visit.

Conclusion: Rhinovirus infection changes exhaled VOC-patterns in asthmatics
but not in healthy controls. This suggests that the change in exhaled VOC-pattern
during and after RV infection in asthma may be used to monitor and predict
exacerbations.

1693
Increased exhaled breath condensate cysteinyl leukotriene concentration in
exercise-induced bronchoconstriction
Andras Bikov1, Reka Gajdocsi2, Eva Huszar2, Zsofia Lazar1, Balazs Antus2,
Gyorgy Losonczy1, Ildiko Horvath1. 1Department of Pulmonology, Semmelweis
University, Budapest, Hungary; 2Department of Pathophysiology, National
Koranyi Institute, Budapest, Hungary

Background: Several studies support the role of cysteinyl leukotrienes (Cys-LTs)
in exercise-induced bronchoconstriction (EIB), however the concentration of these
mediators during the development of EIB has not been investigated yet.
Aim: To study the effect of exercise on airway concentration of Cy-LTs in
asthmatic patients by measuring Cy-LT in exhaled breath condensate (EBC).
Methods: Seventeen asthmatic patients with previous history of EIB and six
healthy subjects participated in the study. Lung function was measured and EBC
was collected at rest (baseline), immediately and ten minutes after exercise chal-
lenge on treadmill. Exhaled NO (FENO) was also determined at baseline. To
compare the exercise-induced changes in FEV1 and Cys-LT between groups,
repeated-measures ANOVA was used. Pearson correlation was applied to assess
the relationship between variables. Cys-LT levels are expressed as median (range).
Results: Baseline Cys-LT level was higher in asthmatic than in healthy subjects
(168 pg/ml (112-223) vs. 77 pg/ml (36-119), p=0.03). Exhaled breath conden-
sate Cys-LT concentration increased in all asthmatic patients post-exercise (n=17,
p=0.03), with the increase significantly greater in patients developing exercise-
induced bronchospasm (n=7, p=0.03), while no change was observed in healthy
controls (p=0.59). There was a strong correlation between baseline FENO and
the maximal increase in Cys-LT concentration in the asthmatic group (p=0.01,
r=-0.57). A significant relationship was observed between the increase in EBC
Cys-LT and the exercise-induced fall in FEV1.
Conclusion: Our study supports the concept that the release of Cys-LTs is involved
in the development of EIB.

1694
Exhaled nitric oxide may predict future benefit in patients with poorly
controlled asthma
Voicu Tudorache1, Crina Babiciu2, Cristian Oancea1, Monica Marc3,
Emmanuela Tudorache4, Danina Muntean5, Ovidiu Fira-Mladinescu5.
1Pneumology, Victor Babes University of Medicine and Pharmacy, 2Pneumology,
Iasis Clinic Center, 3Pneumology, Victor Babes Clinical Hospital, 4Faculty of
Medicine, Victor Babes University of Medicine and Pharmacy, 5Pathophysiology,
Victor Babes University of Medicine and Pharmacy, Timisoara, Romania

Dynamic changes in exhaled nitric oxide fraction (FeNO) are highly predictive for
asthma control, whereas its absolute values are often in discrepancy with patients’
clinical status.
Aim: To evaluate the potential of baseline FeNO to identify in regular clinical
practice the individuals with suboptimal controlled asthma who have the potential
to achieve control according to a guideline-based approach.
Methods: 165 patients seen for two consecutive visits with uncontrolled asthma
(defined as a score of ≤ 19 in the Asthma Control Test) at the first visit were
included in the study. The exclusion criteria were limited to smokers and overlaping
COPD since the study was purported to reflect the real-life practice.
Results: In ROC curve analysis, a greater absolute value of FeNO at the first visit
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was associated with the acquirement of asthma control in the second one (AUC
– area under the curve was 0.7816, p<0.0001). Its predictive performance with
respect to the future control of the disease did not significantly differ between
patients with and without allergic rhinitis (AUC was 0.7661 vs. 0.7918; p = 0.35),
even if the mean value of FeNO was greater in the former group (33.72±1.98
vs. 29.27±1.96, p=0.006). In uncontrolled asthma, values of FeNO > 35 ppb in
patients with, and > 30 ppb in patients without allergic rhinitis, predicted future
benefits (the positive predictive value was 85.42% and 91.97%, respectively).
Conclusion: Our results suggest that the fractional concentration of exhaled nitric
oxide might be an important predictive tool in assessing asthma control and future
benefit over time even in patients with underlying atopy, as expressed by the
presence of allergic rhinitis.

1695
Exhaled nitric oxide is better related to bronchial responsiveness and
eosinophil activation in children than adults with asthma
Andrei Malinovschi1, Christer Janson2, Pia Kalm-Stephens3, Katarina Nisser2,
Lennart Nordvall3, Kjell Alving3. 1Dept. of Medical Sciences: Clinical
Physiology, Uppsala University, Uppsala, Sweden; 2Dept. of Medical Sciences:
Respiratory Medicine and Allergology, Uppsala University, Uppsala, Sweden;
3Dept. of Women’s and Children’s Health, Uppsala University, Uppsala, Sweden

Background: The fraction of exhaled nitric oxide (FeNO), a marker of steroid-
sensitive airways inflammation, is moderately related to bronchial responsiveness
(BR) in asthma. Serum eosinophil cationic protein (sECP), a systemic eosinophil
activation marker, is weakly-moderately related to exhaled NO. However, no stud-
ies have concomitantly compared these relationships in children and adults with
asthma.
Aim: To analyse in an ongoing asthma study the relation between exhaled NO and
BR as well as sECP with respect to age of subjects.
Methods: FeNO, lung function, methacholine provocation (PC20FEV1), sECP
measurements and allergy testing were performed in 208 patients with asthma (94
children aged 10-17 years and 114 adults aged 18-34 years) within the frame of
an industry-academy collaboration on minimally-invasive diagnostics (MIDAS).
Results: No differences between children and adults were found with regard to
allergic sensitisation (80% vs 84% atopic), lung function (FEV1(%pred)) (90%
(81, 99%) vs 93% (86, 103%)) and asthma control (ACT score 21 (19, 23) vs
21 (19, 23) (all p-values>0.05). The correlation coefficients between FeNO and
PC20FEV1 were rho=-0.46, p<0.001 in children and rho=-0.21, p=0.08 in adults.
Similarly, FeNO was stronger related to sECP in children (rho=0.49, p<0.001)
than adults (rho=0.25, p=0.006).
Conclusion: The relation between exhaled NO and bronchial responsiveness ap-
pears to be weaker in adults and this might be explained by other factors than
ongoing allergic inflammation causing bronchial hyperresponsiveness, for example
airway remodeling. The weaker relation between exhaled NO and sECP in adults
warrants further research.

1696
Non-invasive biomarkers applied in a case-control study
Karolien Bloemen1, Rosette Van Den Heuvel1, Gudrun Koppen1, Vera Nelen2,
Erwin Witters1,3, Kristine Desager4, Greet Schoeters1,5. 1Environmental Risk and
Health, Flemish Institute for Technological Research (VITO), Mol, Belgium;
2Health, Provincial Institute of Hygiene (PIH), Antwerp, Belgium; 3Center for
Proteomics (CFP-CEPROMA), University of Antwerp, Antwerp, Belgium;
4Department of Pediatrics, University Hospital of Antwerp (UZA), Antwerp,
Belgium; 5Department of Biomedical Sciences, University of Antwerp (UA),
Antwerp, Belgium

Background: Exhaled breath contains various potential noninvasive biomarkers
for airway disease.
Aim: This study aims to evaluate the performance of known exhaled markers and
to search for potential new markers in exhaled breath.
Methods: Asthmatic (N=72) and healthy (N=67) children (6-12 years) donated
exhaled breath condensate (EBC; RTube) and exhaled gasses (Tedlar bag). Frac-
tional exhaled nitric oxide (FeNO) was measured (NIOX MINO). EBC pH was
measured directly after sampling without deaeration, EBC 8- isoprostane was mea-
sured by ELISA (Cayman). Patterns of exhaled proteins and gasses were analysed
by LC/MS or GC/MS to obtain a fingerprint of molecules which are indicative for
the airway status.
Results: Increased FeNO values were observed in the asthma group compared to
the healthy controls (Mann-Whitney U test; p=0.057), and in the allergic asthmatic
patients compared to the non-allergic asthmatic patients (p=0.01). EBC pH was sig-
nificantly lower in the asthma group compared to healthy controls (p=0.047). EBC
8-isoprostane was comparable between children with asthma and healthy controls,
but was significantly increased in allergic asthma patients compared to non-allergic
patients (p=0.032). Various proteins that might be relevant in respiratory health
outcomes were for the first time identified in EBC, amongst which annexin A1
and A2, calgranulin A and B, catalase, galectin-7, and prolactin-induced protein.
Prediction models of selected proteolytic peptides or gasses were build (Support
Vector Machine analysis) based on the health outcome asthma.
Conclusion: Exhaled molecules are influenced by asthma or allergy status. This
study identified new exhaled molecules that might be relevant for respiratory
health.

1697
Pattern of exhaled volatile organic compounds is altered in children with
obstructive sleep apnea
Zsófia Lázár1, András Bikov1, Pálma Benedek2, László Kunos1,
Ildikó Horváth1. 1Department of Pulmonology, Semmelweis University, Budapest,
Hungary; 2Department of Oto-Rhino-Laryngology and Bronchology, Heim Pál
Children’s Hospital, Budapest, Hungary

Background: Obstructive sleep apnea syndrome (OSAS) is a common disorder in
children. Systemic and local airway inflammation is involved in disease pathogen-
esis. Non-invasive tools for inflammometry are needed in pediatrics. The analysis
of exhaled volatile organic compounds (VOCs) by sensor arrays such as electronic
noses offers a novel method to assess inflammation-related metabolic changes and
oxidative stress.
Objective: To study if exhaled VOC pattern in children with OSAS can be
discriminated with an electronic nose.
Methods: Eight children with mild-moderate OSAS (age 8±2 yrs) and ten healthy
control subjects (10±3 yrs) were recruited. Subjects did not present any acute
or chronic airway disease. After a single deep inspiratory capacity, VOC pattern
of exhaled breath (collected from the lower airways without the dead space) was
recorded with Cyranose 320 (Smiths Detection) and analyzed off-line using prin-
cipal component analysis, Mahalanobis regression and receiving operator curve
(ROC) analysis (SPSS 16.0).
Results: All subjects provided technically adequate breath samples. Exhaled VOC
pattern of OSAS patients could be discriminated from that of control subjects
using the Mahalanobis method (Wilks’ lambda=0.02; 73% classification accuracy)
and also with ROC analysis (sensitivity: 88%, specificity: 70%, positive predictive
value: 70%, negative predictive value: 88%).
Conclusions: In this first preliminary study, we show that exhaled VOC sampling
is feasible in children, and VOC pattern analysis can discriminate patients with
OSAS from healthy controls. Exhaled VOC analysis might serve as a new tool for
airway inflammometry in children.
This study was supported by OTKA 68808.

1698
Increased exhaled nitric oxide predicts new-onset rhinitis in asymptomatic
children
Andrei Malinovschi1, Christer Janson2, Pia Kalm-Stephens3, Kjell Alving3,
Lennart Nordvall3 . 1Dept. of Medical Sciences: Clinical Physiology, Uppsala
University, Uppsala, Sweden; 2Dept. of Medical Sciences: Respiratory Medicine
and Allergology, Uppsala University, Uppsala, Sweden; 3Dept. of Women’s and
Children’s Health, Uppsala University, Uppsala, Sweden

Background: The fraction of nitric oxide in exhaled air (FeNO) is increased
in rhinitis and asthma. Recent studies have reported that high FeNO levels in
asymptomatic subjects can predict later onset of asthma. No studies have analysed
if increased FeNO in asymptomatic subjects can predict later onset of rhinitis.
Aim: To investigate in a cohort of schoolchildren if increased FeNO levels at the
age of 13-14 years predict new-onset of rhinitis within a 4-years period.
Methods: A total of 959 randomly selected schoolchildren, aged 13-14 years, an-
swered questions on respiratory and allergy symptoms, family history of asthma.
Lung function and FeNO were also measured at baseline. A follow-up with the
same questions was performed four years later. After exclusion of subjects with
asthma or rhinitis symptoms at baseline, 555 participants were eligible for the
present study.
Results: Subjects with new-onset rhinitis (n=92) had a trend of higher FeNO
than subjects who did not develop rhinitis (p=0.06). Increased FeNO predicted
new-onset rhinitis in a multiple logistic regression model (p=0.009) and the risk
of new-onset rhinitis was 2.4-fold (1.2, 4.4) elevated if FeNO > 90th percentile
of all included subjects (n=555). A similar risk increase for new-onset rhinitis, 2.4
(1.2, 4.9) was found in subjects with no allergy symptoms and 2.3 (1.04, 5.1) after
further excluding subjects with a family history of asthma.
Conclusion: Increased FeNO levels predicted new-onset rhinitis in this population-
based study of schoolchildren. The predictive value in subjects without allergic
symptoms or family history of asthma suggests that these children with increased
FeNO should be tested for allergy and followed-up.

1699
Differentiation of chronic obstructive pulmonary disease (COPD) including
lung cancer from healthy control group by breath analysis using ion mobility
spectrometry
Michael Westhoff, Patric Litterst, Sasidhar Maddula, Jörg Ingo Baumbach.
Pneumology, Hemer Lung Clinic, Hemer, Germany Pneumology, Hemer Lung
Clinic, Hemer, Germany Department Clinical Diagnostics, KIST Europe,
Saarbrücken, Germany

Introduction: Non-invasive methods with potential for diagnosis of lung diseases
gain increasing interest. Ion mobility Spectrometry detects volatile analytes within
human breath directly. Therefore its usefulness in discriminating COPD patients
and healthy persons is tested.
Methods: Exhaled breath of 132 persons (97 COPD patients [35 without lung
cancer, 62 with lung cancer] and 35 healthy volunteers) was investigated using
an Ion Mobility Spectrometer (IMS) coupled to a Multi-Capillary Column (MCC)
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without any pre-separation or pre-enrichment. One hundred four different peaks
were considered within the IMS-Chromatograms of the 10 mL breath samples
of both groups. A principal component analysis (PCA) of these 104 peaks was
applied to find disriminant analytes.
Results: A single analyte could be identified, that allowed a separation of the
healthy persons and the COPD patients (with and without lung cancer). The
sensitivity obtained was 60%, the specificity 91%, the positive predictive value
95%. The peak was characterrized as cyclohexanone (CAS 108-94-1).
Discussion: Breath gas analysis using ion mobility spectrometry offers a chance
of separating healthy persons and COPD patients. In this study a single analyte
(cyclohexanon) at a defined concentration had a high positive predictive value.
However, subsequent studies in a greater population are necessary to validate the
usefulness of the cyclohexanon peak. Further research is necessary to find peaks
with a higher sensitivity.

216. Molecular pathology and functional
genomics of lung disease

1700
Late-breaking abstract: The TERT-CLPTM1L locus for lung cancer
predisposes to bronchial obstruction and emphysema
Els Wauters1,2,3, Dominiek Smeets1,2, Johan Coolen4, Johny Verschakelen4,
Paul De Leyn5, Marc Decramer3, Johan Vansteenkiste3, Wim Janssens3,
Diether Lambrechts1,2. 1Vesalius Research Center (VRC), KULeuven, Leuven,
Belgium; 2Vesalius Research Center (VRC), VIB, Leuven, Belgium; 3Respiratory
Division, University Hospital Gasthuisberg, KULeuven, Leuven, Belgium;
4Department of Radiology, University Hospital Gasthuisberg, KULeuven, Leuven,
Belgium; 5Department of Thoracic Surgery, University Hospital Gasthuisberg,
KULeuven, Leuven, Belgium

Clinical studies suggest that bronchial obstruction and emphysema increase sus-
ceptibility to lung cancer. We assess the possibility of a common genetic origin and
investigate whether the lung cancer susceptibility locus on chromosome 5p15.33
increases the risk for bronchial obstruction and emphysema.
Three variants in the 5p15.33 locus encompassing the TERT and CLPTM1L genes
were genotyped in 777 heavy smokers and 212 lung cancer patients. Participants
underwent pulmonary function tests and computed tomography (CT) of the chest,
and took questionnaires assessing smoking behaviour.
The rs31489 C-allele correlated with reduced forced expiratory volume in 1 second
(FEV1; P=0.006). Homozygous carriers of the rs31489 C-allele exhibited increased
susceptibility to bronchial obstruction with an odds ratio (OR) of 1.82 (95% con-
fidence interval [CI]=1.24-2.69; P=0.002). A similar association was noticed for
lung diffusing capacity (DLCO; P=0.004). Consistent herewith, CC-carriers had
an increased risk of emphysema (OR=2.04; CI=1.41-2.94; P=1.73×10-4) and dis-
played more alveolar destruction. Finally, CC-carriers also had an increased risk
for lung cancer (OR=1.90; CI=1.21-2.99; P=0.005) and were more susceptible
to develop both lung cancer and bronchial obstruction than lung cancer alone
(OR=2.11; CI=1.04-4.26; P=0.038).
The rs31489 variant on 5p15.33 is associated with bronchial obstruction, the
presence and severity of emphysema and lung cancer.

1701
Late-breaking abstract: Possible association between vitamin D receptor SNP
FokI and treatment response in asthmatic children
Helly Einisman1, María Loreto Reyes1, Marcelo Lopez-Lastra1,
Jenniffer Angulo2, Marie Solange Caussade1, Ana Moya1, Jaime Cerda3, Jose
A. Castro-Rodriguez1. 1Pediatrics, Pontificia Universidad Católica de Chile,
Santiago, Chile; 2Medical Investigation Center, Pontificia Universidad Católica,
Santiago, Chile; 3Public Health, Pontificia Universidad Católica, Santiago, Chile

Introduction: An association between poor asthma control and low 25OH Vitamin
D (25OHD) has been shown. Single nucleotide polymorphisms (SNP) in the gene
encoding 25OHD receptor (VDR) have been associated with asthma. Hypothesis:
asthma control is associated with 25OHD levels and VDR SNP.
Aims: To compare 25OHD levels in controlled and uncontrolled asthmatic children
and healthy controls; to genotype, in asthmatics, 2 SNP in the VDR gene.
Methods: 25OHD values in healthy children were obtained from a sample of a
previous study. Asthmatics treated with at least 3 months of inhaled steroids were
enrolled in outpatient clinics. A clinical questionnaire of asthma severity was ap-
plied and blood was drawn. 25OHD levels were measured with Radioinmunoasay
and SNP were analyzed by a standar PCR-RFLP assay.
Results: 75 asthmatics (9.6+2.5 ys) and 226 healthy children (10.2+4.8 ys),
were studied. 25OHD levels were 23.9+10.7 and 22.2+7.6 ng/ml respectively
(p=0.122). No significant differences were found between controlled and uncon-
trolled asthmatics (24.96+11.1 and 21.55+7.3 ng/ml respectively). Analysis of
FokI (rs10735810) SNP revealed that all patients (16/16) requiring GINA step 4
of treatment were heterozygous for the C allele. The presence of the C allele was

less frequent in patients in step 2 (30/33) and 3 (16/24) (p=0.007). No significant
differences in the other SNP (rs731236) and no association of neither SNP with
asthma control status, were found.
Conclusions: This pilot study established a possible association between FokI C
allele and need of higher steroid doses for asthma control. VDR might play a role
in asthma treatment response. Further research is required to validate it.

1702
The TNF-derived TIP peptide reduces lung dysfunction in experimental
influenza A virus infection
Rudolf Lucas1, Guang Yang1, Supriya Sridhar1, Zachary Traylor2,
Hamid Hossain3, Bernhard Fischer4, Trinad Chakraborty3, Ian Davis2. 1Vascular
Biology Center, Pharmacology and Toxicology, Georgia Health Sciences
University, Augusta, GA, United States; 2Veterinary Biosciences, Ohio State
University, Columbus, OH, United States; 3Medical Microbiology, Justus-Liebig
University, Giessen, Hessen, Germany; 4Research and Development, Apeptico,
Vienna, Austria

Background: Permeability edema during Influenza A virus (IAV) infection is
characterized by reduced alveolar liquid clearance (ALC) and pulmonary endothe-
lial hyperpermeability. Mortality after IAV infection is mainly due to secondary
pneumococcal infections and occurs after antibiotic therapy, which can release the
toxin pneumolysin (PLY) in the lungs.
Aims: To investigate whether the TNF-derived TIP peptide, which reduces PLY-
induced edema, can blunt IAV-induced ALC dysfunction and combined IAV/PLY-
induced barrier dysfunction.
Methods: ALC is assessed in BALB/c mice infected i.n. for 2d with 10,000
FFU/mouse (strain H1N1-A/WSN/33), using the BSA dilution method. We mea-
sure IAV/PLY-induced changes in transendothelial resistance (TER) in monolayers
of human lung microvascular endothelial cells (HL-MVEC; ECIS).
Results: IAV infection reduces basal ALC by 50±5%, which is prevented by
co-instillation of the TIP peptide (2.5 mg/kg; n=11). The combination of PLY
(7.5 ng/ml) and UV-inactivated IAV (1 virus/cell) causes a significant drop in
normalized TER in HL-MVEC monolayers from 100 to 40±3% of baseline. The
TIP peptide (50 μg/ml), as well as Ro32-4032 (10 nM), a specific inhibitor of
PKC-α, implicated in both ALC dysfunction and hyperpermeability, restore TER
to 86±4 and 80±6% of ctrl, respectively (n=4). IAV-treatment increases PKC-α
activation by 110±7% over basal in HL-MVEC, an effect significantly blunted by
the TIP peptide (23±1% over basal, n=4).
Conclusions: The TIP peptide represents a therapeutic candidate for the treatment
of IAV-associated lung dysfunction, since it interferes with both IAV infection-
associated ALC and barrier dysfunction, upon reducing PKC-α activation.

1703
Oxidative stress during high altitude expedition and its influence on vessel
tone-modifying mediators
Jacqueline Pichler Hefti1 , Denise Sonntag2, Urs Hefti3, Tobias M. Merz4,
Klaus Weinberger2, Thomas Geiser1, Andreas R. Huber5. 1Division of
Pneumology, Inselspital Bern, University of Bern, Bern, Switzerland;
2Metabolomics, Biocrates Life Sciences AG, Innsbruck, Austria; 3Department of
Orthopedic Surgery and Traumatology, SRO Hospital, Langenthal, Switzerland;
4Division of Intensive Care Medicine, Inselspital Bern, University of Bern, Bern,
Switzerland; 5Center of Laboratory Medicine, Cantonal Hospital Aarau AG,
Aarau, Switzerland

Hypoxia-induced excessive pulmonary vasoconstriction is assumed to be the main
cause of life-threatening high altitude pulmonary edema. Decrease of nitric oxide
(NO), a potent vasodilator, has been suggested to play a significant role in hypoxia-
induced vasoconstriction. To study alterations of prolonged hypobaric hypoxia,
serum samples were drawn from 34 healthy mountaineers up to 6865 m during a
Swiss research expedition to mount Muztagh Ata (7549 m) in Western China.
Comprehensive metabolomics analysis using a mass spectrometry-based targeted
aproach revealed a pronounced systemic oxidative stress during high altitude
exposure. Detecting more than 390 parameters, a significant increase of lipid
peroxidation was shown. Methionine sulfoxid, determined in relation to methio-
nine, furthermore serves as a robust indicator of oxidative stress and showed
highly increased values of 30% (mean at 5500m), compared to values of 20%
in septic patients. We also found relevant functional impairment of phenylalanine
hydroxylase and nitric oxide synthase (NOS), enzymes which both require an
oxidation-sensitive co-factor. Consequently, very low levels of NO were found. In
addition, significant increase in the serum concentration of vessel tone modifiers
such as leukotrienes and prostaglandins were found.
This novel and holistic approach extends the mechanistic understanding of hypoxia-
related oxidative damage to a biochemical level and unravels underlying biochem-
ical pathways involved in hypoxia-induced pulmonary vasoconstriction. Together,
we demonstrate further insight into the molecular pathogenesis of hypoxia-related
disorders.
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1704
Systemic upregulation of neutrophil α-defensins and serine proteases in
neutrophilic asthma
Katherine Baines1,2, Jodie Simpson1,2 , Lisa Wood1,2, Rodney Scott3 ,
Peter Gibson1,2. 1Respiratory Medicine, The University of Newcastle, Newcastle,
NSW, Australia; 2Respiratory and Sleep Medicine, Hunter Medical Research
Institute, John Hunter Hospital, Newcastle, NSW, Australia; 3Information Based
Medicine, The University of Newcastle, Newcastle, NSW, Australia

Background: The well-characterised airway inflammatory phenotypes of asthma
include eosinophilic, neutrophilic, mixed eosinophilic/neutrophilic and paucigran-
ulocytic asthma, defined by the proportion of sputum granulocytes. Systemic
inflammation is now recognised as an important part of some airway diseases,
but the role of systemic inflammation in the pathogenesis of asthma phenotypes
remains unknown.
Methods: Induced sputum samples and peripheral blood were collected from
participants with asthma (n=36). Airway inflammatory cell counts were performed
on induced sputum and inflammatory phenotype assigned based on the airway
eosinophil and neutrophil cutoffs of 3% and 61% respectively. Gene expression
profiles were generated (Illumina Humanref-8 V3) from whole blood RNA and
analysed using GeneSpring GX11.
Results: There were 6 genes classified as differentially expressed between the
4 asthma phenotypes including the α-defensins (DEFA) 1, 1B, 3 and 4, neu-
trophil proteases cathepsin G (CTSG) and elastase (ELA2). Systemic expression
of DEFA1, 1B, 3, 4, CTSG and ELA2 was significantly higher in the neutrophilic
asthma phenotype. Microarray results were successfully validated using real-time
PCR. Plasma elastase was significantly elevated in people with neutrophilic airway
inflammation.
Conclusion: There is systemic upregulation of α-defensin and neutrophil protease
expression in neutrophilic asthma, which may represent pro-inflammatory effects
on the bone marrow and the release of immature neutrophils into the circulation.
This demonstrates a systemic inflammatory component in neutrophilic asthma that
further differentiates this from other asthma phenotypes, and indicates different
mechanisms.

1705
Dysregulated miRNAs and their predicted mRNA targets in emphysematous
lungs
Santiyagu Savarimuthu Francis12, Morgan Davidson12, Rayleen Bowman12,
Nicholas Hayward3, Kwun Fong12, Ian Yang12. 1Department of Thoracic
Medicine, The Prince Charles Hospital, Brisbane, QLD, Australia; 2School of
Medicine, The University of Queensland, Brisbane, QLD, Australia;
3Oncogenomics Laboratory, Queensland Institute of Medical Research, Brisbane,
QLD, Australia

There is increasing recognition of the importance of microRNAs (miRNAs) as
short non-coding RNAs that post-transcriptionally regulate gene expression. Iden-
tifying the role of miRNAs in COPD would enable better understanding of disease
pathogenesis and use as biomarkers for diagnostic purposes or therapeutic targets.
Our aims were i) to identify miRNAs dysregulated in mild and moderate emphy-
sema, and ii) to identify mRNAs modulated by miR-34c-5p in BEAS-2B and HFL
cell lines.
Methods: i) miRNA microarray profiling (Agilent Human miRNA profiler G4470
V1.0) was performed on 29 non-tumour lung tissues obtained from The Prince
Charles Hospital tissue bank. Patients were classified as mild (n=9) and moderate
(n=20) emphysema according to lung function measurements (KCO and FEV1).
Technical validation was performed on the selected miRNAs using quantitative
real-time PCR. ii) Genomic mRNA expression changes from transient transfection
of miR-34c-5p (candidate miRNA) in BEAS-2B and HFL cells were measured
using Illumina HumanHT-12 V3 arrays.
Results: COPD patients had mean (SD) age 68 (6) years, FEV1 72 (17)% pre-
dicted and KCO 70 (10)% predicted. Five miRNAs were identified (p<0.01) as
differentially expressed in non-tumour lung tissues in mild vs moderate emphy-
sema patients. Upregulation of miR-34c-5p in respiratory cell lines down-regulated
predicted mRNAs.
Conclusions: We have shown that miRNAs are associated with COPD severity
and modulate expression of their predicted mRNAs.
Support: NHMRC Biomedical Scholarship (SF), NHMRC Career Development
Award (IY), The Prince Charles Hospital Foundation, Australian Lung Founda-
tion/Boehringer Ingelheim COPD Research Fellowship.

1706
Differentiation between squamous cell carcinoma (SCC) and
adenocarcinoma (AC): Expression of immunohistochemical (IHC) markers
in a tissue microarray (TMA) of >1000 NSCLC
Philipp A. Schnabel1, Esther Herpel1, Thomas Muley2, Hans Hoffmann3,
Peter Schirmacher1, Arne Warth1. 1Institute of Pathology, University Clinics,
Heidelberg, Germany; 2Translational Research Unit, Thoraxklinik Heidelberg at
the University Clinics, Heidelberg, Germany; 3Thoracic Surgery, Thoraxklinik
Heidelberg at the University Clinics, Heidelberg, Germany

Introduction: Distinguishing SCC from AC has become crucial for tailored
therapies of NSCLC. Many patients are inoperable at the time of diagnosis of

NSCLC, >65% of the diagnoses are performed in small biopsies (Bx). The
“IASLC/ATS/ERS international multidisciplinary classification of lung adenocar-
cinoma” (Travis W.D., Brambilla E. et al. JTO 2011; 6:244-85) firstly includes
diagnostics in Bx in addition to resection specimen. We investigated the expression
of IHC markers in a TMA simulating Bx.
Materials and methods: The IHC markers CK5/6, p63, desmocollin-3, CK7,
TTF1, and napsin were investigated in a TMA from a primary cohort of 1005
patients with resected NSCLC.
Results: For SCC, desmocollin-3 showed the highest, CK5/6 a medium, and p63
the lowest specifity. The sensitivity of desmocollin-3 was similar to the combined
sensitivity of CK5/6 and p63. Desmocollin-3 was expressed in about 85%, CK5/6
and p63 in >90% of all SCC.
For AC, TTF1 and napsin revealed a considerably higher specifity than CK7. The
sensitivity of napsin did not exceed the combined sensitivity of CK7 and TTF1.
CK7 was expressed in >95% of all AC, TTF1 in <90%, and Napsin in <80%.
Conclusions: To spare tumor tissue for further (e.g. molecular) analyses, diag-
nostic algorithms for NSCLC Bx must be established. If histology alone cannot
distinguish between SCC and AC, a combination of TTF1, napsin, CK5/6 and
desmocollin-3 can serve as initial diagnostic marker panel. CK7 and p63 could be
used subsequently, if necessary, because of lower specifity. Currently a TMA of
300 further NSCLC is investigated, data from all 1300 NSCLC will be presented.

1707
DNA copy number alterations in squamous metaplastic lesions predict lung
cancer
Robert van Boerdonk1, Thomas Sutedja2, Peter Snijders1, Emilie Reinen1,
Saskia Wilting1, Mark van de Wiel3, Frederik Thunnissen1, Sylvia Duin1,
Clarissa Kooi2, Bauke Yistra1, Chris Meijer1, Gerrit Meijer1, Katrien Grünberg1,
Johannes Daniels2, Pieter Postmus2, Egbert Smit2, Daniëlle Heideman1.
1Pathology, VU University Medical Center, Amsterdam, Netherlands; 2Pulmonary
Diseases, VU University Medical Center, Amsterdam, Netherlands;
3Epidemiology & Biostatistics, VU University Medical Center, Amsterdam,
Netherlands

No biomarker can reliably predict cancer risk in individual subjects who present
with AFB-visualized premalignant lesions. Our present study was set out to iden-
tify AFB-visualized squamous metaplastic (SqM) lesions with malignant potential
by DNA copy number profiling.
Within our cohort of 474 subjects at risk of lung cancer who underwent regular
AFB examinations, 6 (1.3%) subjects showed rapid progression from SqM to
carcinoma (in situ) (cases). P53, p63 and Ki-67 immunostaining patterns and
arrayCGH-based DNA copy number profiles of progressive SqM lesions (n=6)
were compared to those of a subset of SqM lesions of subjects who remained
cancer-free (controls; n=23). Specific DNA copy number alterations (CNAs) linked
to cancer risk were identified and accuracy to predict cancer in this series was
determined.
While clinicopathologic characteristics and immunostaining patterns were not re-
lated to clinical outcome of SqM, the mean number of CNAs in SqM of cases
(22%, range 0.48-39%) was significantly higher as compared to controls (0.09%,
range 0-1.32%, p<0.01). Significantly more frequently altered in cases were
3p26.3-p11.1, 3q26.2-q29, 9p13.3-p13.2, and 17p13.3-p11.2 (FWER<0.10). In
cases, baseline-detected CNAs persisted in subsequent biopsies taken from the
initial site (median 93%, range 68-99%), and levels increased towards cancer pro-
gression (p=0.028). CNAs at 3p26.3-p11.1, 3q26.2-29, and 6p25.3-24.3 predicted
endobronchial cancer risk for AFB-visualized SqM with 97% accuracy.
Our data strongly suggest that CNAs predict endobronchial cancer in individ-
ual subjects diagnosed with AFB-visualized SqM, and may be used to guide
intervention to prevent lung cancer.

217. Cardio-pulmonary interactions

1708
Late-breaking abstract: The diaphragm and abdominal muscles act on the
abdomen to displace blood to the extremities during exercise
Barbara Uva, Dario Bovio, Andrea Aliverti. Dipartimento di Bioingegneria,
Politecnico di Milano, Milano, Italy

We have recently demonstrated (Aliverti et al, J Appl Physiol, 2010) that during
quiet breathing the diaphragm serves the double function to ventilate the lung and
to shift blood from the splanchnic vascular bed to the extremities.
We hypothesized that with simultaneous contraction of abdominal muscles, such
as occurs during exercise, the circulatory function of the diaphragm can be
considerably enhanced.
Six healthy subject performed a submaximal constant exercise workload test
(repeated foot flexion at ∼60% of max workload) within a whole body plethys-
mography (WBP) measuring changes in body volume (dVb). Simultaneously,
changes in volume of the trunk (dVtr) were measured by optoelectronic plethys-
mography. Blood shifts between trunk and extremities (Vbs), were determined
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as dVtr-dVb.In all subjects, intra-breath variations of Vbs were bimodal. Vbs
initially decreased and then increased during inspiration; Vbs then decreased in
the first part of expiration, and increased again in the second part. After 1 min
of exercise, within-breath tidal Vbs increased by 175±122 ml (p<0.018) from
rest, the blood accumulated into the extremities was 304±338 ml (p<0.05) and
abdominal volume at end-expiration decreased by 0.50±0.32 L (p<0.012).
We conclude that a precise control mechanism of the diaphragm and abdominal
muscles determines intra-breath variations of Vbs during exercise. Due to the high
frequency of tidal Vbs there is not adequate time for a complete refilling of the
splanchnic blood reservoir at each abdominal compression, and this results into a
significant shift of blood from the trunk to the extremities during exercise. When
needed, this should be clinically useful.

1709
Right ventricular contractility at rest and during exercise in COPD
Pia Trip1, Bart Boerrigter1, Taco Kind1, Harm-Jan Bogaard1,3,
Nico Westerhof1,2 , Anton Vonk Noordegraaf1. 1Pulmonary Diseases, VU
University Medical Center, Amsterdam, 2Physiology, Institute for Cardiovascular
Research, VU University Medical Center, Amsterdam, Netherlands; 3Medicine,
Virginia Commonwealth University, Richmond, United States

Rationale: COPD patients show a limited stroke volume response to exercise. This
is thought to be due to an increased right ventricular (RV) afterload. Whether an
impairment to increase RV contractility contributes to the impaired stroke volume
response is unknown.
Therefore, the aim of this study is to determine whether RV contractility changes
during exercise in COPD patients.
Methods: Nine patients with COPD (GOLD II-IV) underwent right heart catheter-
isation and subsequently cardiac MRI at rest and during submaximal exercise.
With cardiac MRI RV volumes were measured. During right heart catheterisation
RV pressure curves were continuously measured. As a measure of contractility, the
maximum rate of rise of RV pressure (dP/dtmax ) was obtained from an averaged
RV pressure waveform over several respiratory cycles, see figure 1. Then, dP/dtmax
was normalized for RV end-diastolic volume, i.e. dP/dtmax/EDV (1).
Results: In all patients dP/dtmax /EDV increased with exercise. At rest mean
dP/dtmax/EDV was 3.6±1.3 mmHg/s/ml, while during exercise it was 6.9±3.7
mmHg/s/ml (p=0.001). RV end-systolic volume did not change with exercise.

Conclusions: COPD patients show an increase in RV contractility. The increase
in contractility does not result in a decrease in RV end-systolic volume.
Reference:
[1] Kass DA, Maughan WL, Guo ZM, et al. Circulation 1987 Dec; 76(6):1422-36.

1710
Right ventricular output in chronic obstructive pulmonary disease during
expiration is impaired by reduced venous return
Bart Boerrigter1, Pia Trip1, Harm-Jan Bogaard1,3, Herman Groepenhoff1,
Frank Oosterveer1, Nico Westerhof1,2, Anton Vonk Noordegraaf1. 1Pulmonary
Diseases, VU University Medical Center, Amsterdam, Netherlands; 2Physiology,
Institute for Cardiovascular Research, VU University Medical Center,
Amsterdam, Netherlands; 3Department of Medicine, Virginia Commonwealth
University, Richmond, VA, United States

Background: High positive airway pressure impedes venous return and right
ventricular (RV) output in mechanically ventilated patients. Whether this is also
the case in normally breathing COPD-patients, where the expiratory intrathoracic
pressure is increased due to airway obstruction, is unknown. We investigated the
effects of intrathoracic pressure on venous return and how this perturbs RV output
during expiration at rest and during exercise.
Methods: Fourteen COPD-patients (GOLD II-IV) underwent simultaneous mea-
surements of intrathoracic, right atrial (RA) and pulmonary artery pressures at
rest and during exercise. Intrathoracic and RA pressure were used to calculate
RA filling pressure. Dynamic changes in pulmonary artery pulse pressure during
expiration were examined to evaluate changes in RV output.

Results: Pulmonary artery pulse pressure decreased up to 40% during expiration
(figure 1). This decline was associated with a low RA filling pressure (r2= 0.64).
During exercise, a similar decline in pulmonary artery pressure was observed. In-
trathoracic pressure and RA pressure increased similar, resulting in an unchanged
RA filling pressure.

Conclusions: We show that in COPD, pulmonary artery pulse pressure declines
during expiration; most prominent in patients with a low RA filling pressure. This
implies that, spontaneous breathing already impairs venous return and by that RV
output in COPD.

1711
Effects of hyperoxia and helium-hyperoxia on the cardiocirculatory responses
to incremental exercise in hypoxaemic patients with advanced COPD
Marcos Nunes, Fernando Queiroga-Jr., Ethiane Meda, Gaspar Chiappa,
Maria-Christina Machado, Luiz Eduardo Nery, J. Alberto Neder. Respiratory
Division, Federal University of Sao Paulo, Sao Paulo, SP, Brazil

Heliox breathing might positively impact upon the haemodynamic responses to
exercise in non-hypoxaemic patients with moderate-to-severe chronic obstructive
pulmonary disease (COPD) (Chiappa, GR et al. Am J Respir Crit Care Med,
179:1004, 2009). There is, however, a lack of evidence of whether these benefi-
cial effects would also be found in patients with more advanced cardiovascular
impairment, i.e., hipoxaemic, GOLD stage IV patients. On a double-blind study,
13 patients (FEV1= 35.4±9.1% pred; PaO2= 57.7±7.0 mmHg) were submitted to
maximum incremental cardiopulmonary exercise tests while breathing hyperoxia
(HiOX= 40% O2) or helium-hyperoxia (He-HiOX= 60% He/40% O2). Stroke
volume (SV, mL) and cardiac output (CO, L/min) were non-invasively monitored
by impedance cardiography (PhysioFlow®, Manatec Inc, France). Peak work rate
(WR) was improved with He-HiOX compared to HiOX (52±21 W vs. 46±18
W); in addition, end-expiratory lung volume (EELV) was slightly, albeit signifi-
cantly, reduced (5.50±1.25 vs 5.61±1.30 L; p<0.05). At iso-WR, He-HiOX was
associated with higher SV and CO than HiOX (92±8 mL vs. 84±2 mL and
9.6±1.3 L/min vs. 8.7±1.9 L/min, p<0.05). Improvement in CO with He-HiOX
was negatively related to resting EELV (r= - 0.72, p= 0.01) but not with baseline
CO and PaO2 (p>0.05). In conclusion, hyperoxic heliox enhances the cardiocir-
culatory responses to exercise compared to hyperoxia alone in less hyperinflated
patients with advanced, hypoxaemic COPD. These data indicate that increased
operational lung volumes are related to deleterious haemodynamic effects in this
patient sub-population.

1712
Predictors of improvement in peak exercise capacity with helium-hyperoxia
in severely-impaired COPD patients under long-term oxygen therapy
Marcos Nunes, Fernando Queiroga-Jr., Ethiane Meda, Gaspar Chiappa,
Maria-Christina Machado, Luiz Eduardo Nery, J. Alberto Neder. Medicine,
Respiratory Division, Federal University of Sao Paulo, Sao Paulo, Brazil

Heliox can improve exercise tolerance in ventilatory-limited patients with chronic
obstructive pulmonary disease (COPD). Unfortunately, however, these benefits
are quite heterogeneous in patients with similar levels of resting airflow obstruc-
tion. In order to gain further insight into the determinants of such variability
in hypoxaemic patients with advanced COPD, we evaluated 24 males (GOLD
stage IV) who were under long-term O2 therapy. Patients underwent maximum
incremental cardiopulmonary exercise tests while breathing hyperoxia (HiOX=
40% O2) or helium-hyperoxia (He-HiOX= 60% He/40%O2). Peak work rate (WR)
was significantly improved with He-HiOX compared to HiOX (54±26 W vs.
48±23 W). This was associated with increased mean ins and expiratory flows and
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larger tidal volumes; in addition, end-expiratory lung volume was lower at peak
exercise (5.57±1.12 L vs 5.65±1.13 L; p<0.05). �(He-HiOX – HiOX) WR was
positively related to markers of lung hyperinflation including total lung capacity
and residual volume (r= 0.52 and r= 0.40; p<0.05). Interestingly, however, fat-free
mass (FFM) also showed to be strongly related to �WR; in fact, FFM was the
only independent predictor of �WR on a multiple regression analysis (r2= 0.66;
p<0.001). We conclude that once patients with advanced COPD are relieved from
the “central” ventilatory constraints by breathing hyperoxic heliox, appendicular
muscle mass becomes an important determinant of maxinal exercise capacity.
These data lend support to the notion that preserved muscle mass is important
for improved respiratory mechanics be translated into enhamced peak exercise
capacity in these patients.

1713
Tissue deoxygenation kinetics induced by acute hypoxic exposure at rest in
humans
Samuel Verges1, Thomas Rupp1, Marc Jubeau2, Guillaume Millet2,
Thomas Lety1, Véronique Bricout1, Bernard Wuyam1, Stéphane Perrey3. 1HP2
Laboratory (U1042), UF Recherche sur l’Exercice, Hôpital Sud, INSERM,
Joseph Fourier University, University Hospital, Grenoble, France; 2Exercise
Physiology Laboratory, Jean Monnet University, University Hospital, St. Etienne,
France; 3Movement to Health (M2H), Montpellier University, Euromov,
Montpellier, France

The impact of hypoxemia on tissue oxygenation per se involves complex mech-
anisms. How muscle and brain face the hypoxemic stress over several hours of
hypoxic exposure (HE) remain unknown. Therefore, this study aimed to investigate
the effects of 4-hours HE at rest on muscle and cerebral (de)oxygenation kinetics.
Twelve healthy males seated quietly while breathing the appropriate gas mixtures.
After 10-min of normoxia (FiO2=0.21), subjects were exposed for 4 h to hypoxia
(HE, FiO2=0.12) or normoxia (control condition), and then again to normoxia for
15 min. Muscle and cerebral oxygenation (NIRS), pulse oxygen saturation (SpO2)
and heart rate variability were measured continuously. Relative concentration
changes of oxy-(�[HbO2]), deoxy-(�[HHb]) and total-hemoglobin (�[HbTot])
were measured from baseline level.
SpO2 fell from 96±1% to 83±3% during the first 20 min of HE and then remained
stable. In the same time, HE resulted in general sympathoexcitation. After a
transient rise at 20 min of HE, muscle �[HHb] restored to baseline values whereas
�[HbO2] and �[HbTot] were reduced from 120 to 240 min of HE only. Cerebral
�[HHb] rose markedly at 20 min of HE and remained constant until the end of
HE. Cerebral �[HbO2] was reduced over the first 120 min of HE but re-increased
afterwards towards baseline values together with an increase in �[HbTot]. Muscle
and brain both showed hyper-oxygenation status post HE.
This study provided new insights on i) differential (de)oxygenation kinetics in brain
and muscle in response to sustained HE, ii) a biphasic cerebral tissue adaptation
in the first hours probably to counter balance initial impairments and iii) a tissue
hyper-oxygenation after return to normoxia.

1714
Blood shift during cough in healthy subjects
Antonella LoMauro1, Antonio Pedotti1 , Peter T. Macklem2, Andrea Aliverti1 .
1Dipartimento di Bioingegneria, Politecnico di Milano, Milano, Italy;
2Meakins-Christie Laboratories, Royal Victoria Hospital, McGill University
Health Centre Research Institute, Montreal, QC, Canada

Double Body Plethysmography (DBP), which combines total body plethysmogra-
phy and opto-electronic Plethysmography, has been recently developed to measure
the amount of blood displaced from the thorax to the extremities (Aliverti et al,
PLoS One. 2009). By using DBP, we have recently shown that significant blood
shifts (BS) occur during expulsive maneuvers and that abdominal pressure controls
the outflow of blood from the splanchnic vasculature (Aliverti et al, J Appl Physiol,
2010).
We hypothesized that also during cough a significant amount of blood can be
displaced from the trunk to the extremities. We studied 7 healthy subjects (age:
28.6±2.5 yrs) during series of voluntary coughs at four different operating vol-
umes: functional residual capacity (FRC), total lung capacity (TLC) and two
intermediate volumes between FRC and TLC (namely, FRC+ and FRC++). BS

from the thorax to the extremities were measured by DBP during quiet breathing
and during cough at each operating lung volume. The results are shown in figure.
BS during cough resulted significantly higher than during QB (p<0.001). BS
increase with increasing operating volume, being maximal at total lung capacity
(figure).
These findings might help to better understand the cardiopulmonary interactions
during cough and the mechanism by which coughing during asystolic cardiac
arrest can maintain consciousness in human subjects.

1715
Regional chest wall volume variations in heart failure patients during
inspiratory muscle training
Daniella Brandao1, Susan Lage2, Jasiel Nascimento Jr.1, Larissa Carvalho1,
Fabiana Vieira1, Silvia Marinho Martins4, Luciana Alcoforado1, Raquel Britto2,
Veronica Parreira2, Guilherme Fregonezi3, Andrea Aliverti5, Armele Dornelas de
Andrade1. 1Departamento de Fisioterapia, Universidade Federal de Pernambuco,
Recife, Brazil; 2Departamento de Fisioterapia, Universidade Federal de Minas
Gerais, Belo Horizonte, Brazil; 3Departamento de Fisioterapia, Universidade
Federal do Rio Grande do Norte, Natal, Brazil; 4Pronto Socorro Cardiológico de
Pernambuco (PROCAPE), Universidade de Pernambuco, Recife, Brazil;
5Dipartimento di Bioingegneria, Politecnico di Milano, Milano, Italy

It is unknown how heart failure (HF) and cardiomegaly associated with diaphrag-
matic weakness affects chest wall function. Therefore, we evaluated in these
patients the distribution of volume variations into the different thoracoabdomi-
nal compartments during quiet breathing and during inspiratory muscle training.
Thirty-one individuals were evaluated and divided into two groups: HF (17 patients
with functional class II and III chronic heart failure associated with cardiomegaly)
and control (12 healthy volunteers). All subjects were evaluated by spirometry,
six-minute walking test (6MWT), and optoelectronic plethysmography (OEP) dur-
ing threshold inspiratory muscle training (IMT). OEP allowed to assess right-left
asymmetries in the volume changes of upper thoracic (Vrcp), lower thoracic
(Vrca), and abdominal (Vab) compartments. While no significant differences were
present between right and left sides in the control group during IMT, in HF patients
volume variations of Vrca were 45.30%±9.10 and 54.33%±12.9, respectively in
the left and right sides (p=0,03). This was associated to a significant decrease,
compared to normals, of Vrca variations; in addition, a positive correlation be-
tween the%Vra,left and ejection fraction of left ventricle (r=0.468 and p=0.049),
and a negative correlation between the Borg scale after the 6MWT and the%Vra,
left side (r=-0.878 and p<0.01) were found. In conclusion, HF patients have a
reduced displacement of the lower rib cage of the left compared to right side,
suggesting the influence of cardiomegaly on diaphragmatic weakness and and
increased perception of dyspnea during submaximal exercise.

218. Viral respiratory infections in children:
causes and consequences

1716
Effect of inhaled hypertonic saline solution to treat infants hospitalized with
viral bronchiolitis
J. Teunissen1, A.H.J. Hochs1, A.A.P. Vaessen-Verberne, A.L.M. Boehmer,
C.C.J.M. Smeets, H.J.L. Brackel, R. van Gent, J. Wesseling, R. de Moor,
P.P. Rosias, S. Potgieter, R.P. Droog, J.J.E. Hendriks, D. Logtens-Stevens,
M.L.G. Janssen-Heijnen2, B.F. Loza1. 1Pediatrics, VieCuri Medisch Centrum,
Venlo, Netherlands; 2Epidemiology and Statistics, VieCuri Medisch Centrum,
Venlo, Netherlands

Background and aims: At present only symptomatic treatment is available for
acute viral bronchiolitis, none of these are evidence-based. Recent trials show
a reduction in hospital stay after inhalation of 3% hypertonic saline solution.
This randomised double-blind, placebo-controlled interventional multicenter trial,
performed at 12 Dutch hospitals, compares nebulization with hypertonic saline,
either a 3% or 6%, with 0.9% isotonic saline. The primary end point is the time to
discharge, aiming to achieve a 25% reduction in hospital stay.
Methods: Children younger than two years with clinical diagnosis of viral bron-
chiolitis, not responding to a single inhalation with Salbutamol may be included
after informed parental consent. Trial medication will be nebulized three times
daily until discharge criteria are met. Calculated power of 80% requires totally
156 patients.
Results: The analysis was performed on the data of 160 patients, all included in the
seasons 2009-january 2011. Patient characteristics and the number of exclusions
didn’t differ significantly. The duration of hospital stay, need for tube feeding and
supplemental oxygen shows no significant difference, but there’s a trend that 3%
seems tob e more effective than the other 2 concentrations.
Conclusions: Preliminary analysis showed no significant reduction in hospital
stay but a trend that 3% hypertonic saline is the most effective regarding duration
of hospital stay, need for supplemental oxygen and tube feeding. The use of 6%
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hypertonic saline seems safe but has no additional benefit even compared with
0,9%. More research will be necessary to clear up this trend.

1717
7% hypertonic saline and hyaluronic acid and in the treatment of infants
mild-moderate bronchiolitis
Raffaella Nenna, Stefano Papasso, Massimo Battaglia, Daniela De Angelis,
Laura Petrarca, Dani Felder, Serena Salvadei, Rosaria Berardi, Micol Roberti,
Paola Papoff, Corrado Moretti, Fabio Midulla. Department of Paediatrics,
Sapienza University of Rome, Rome, Italy

The treatment of bronchiolitis is only supportive. The aim of our study was to
evaluate the efficacy of hypertonic saline and hyaluronic acid (HS-HA) given by
inhalation, in infants hospitalized for mild-moderate bronchiolitis. In a double-
blind placebo-controlled study, 42 infants (26 males) less than 6 months of age
(median age 2 months) were enrolled and randomly assigned to receive either
HS-HA (7% NaCl + 0.1% HA) (n:21) or normal saline (n:20) at a dose of 2.5 ml
twice a day for three days. To all infants a clinical severity score was assigned
at the admission and four times daily during the hospitalization. Main outcome
measures of our study were: number of days of hospitalization and reduction
of the severity score. No differences were observed between the two groups for
sex, age and clinical severity score at the admission. One child interrupted the
protocol in the study group and two in the placebo group. 21% of children in the
study group and 11% in the placebo group had mild cough after the aerosol. No
difference was observed between the two groups with regard to the number of
days of hospitalization (placebo group: 3.5 days vs study group: 3.1 days, p=0.4)
and to the clinical score reduction during the first three days of hospitalization
(placebo group: 3.3 vs study group: 3.7, p=0.6). HS-HA is a safe but not effective
therapy in treating infants hospitalized for mild-moderate bronchiolitis.

1718
Evaluating the risk of lower respiratory tract infection (LRTI)
hospitalizations due to respiratory distress syndrome (RDS) in late preterm
Katharina Buesch1, Hoa Khong2, Katherine Gooch2. 1Global Health Economics
and Outcomes Research, Abbott GmbH & Co. KG, Ludwigshafen, Germany;
2Global Health Economics and Outcomes Research, Abbott Laboratories,
Chicago, United States

Background: Premature birth results in underdeveloped lung function that in-
creases their risk for respiratory infection and morbidity. The prevalence of RDS
requiring intervention in premature births is significant, including those considered
late preterm. RSV is the most prevalent cause for LRTI hospitalizations in infants.
This study sought to determine what the independent risk of RDS diagnosis at
birth has on LRTI hospitalisations in late preterm infants during the first year of
life.
Methods: Late premature infants (33-36 weeks gestational age) hospitalized
within the first year of life for a LRTI were extracted from the Medical Claims
I3 database (2000-2008). Univariate analyses were conducted to compare the
differences between infants with and without an RDS event at birth. A multivariate
model was developed to determine the independent association of RDS and LRTI
hospitalization. Statistical significance was set at 0.05.
Results: 31178 late preterm infants (52% male) were identified during the study
timeline. 2297 (7.4%) late preterm infants were hospitalized due to a LRTI; a
hyaline membrane disease or RDS diagnosis (ICD-9 code: 769) was observed in
962 late preterms (3%). Multiple logistic regression analysis showed a strong and
significant relationship between RDS and LRTI hospitalization (OR 5.2, 95% CI
4.4–6.2).
Conclusion: Late preterm infants with RDS event at birth are 5 times more likely
to be hospitalized due to LRTI during the first year of life compared to late preterm
without RDS event at birth. This risk factor should be considered when evaluating
a premature infants risk for respiratory hospitalization.

1719
Rhinovirus lower respiratory tract infections and healthcare utilisation of
prematurely born infants during infancy
Simon Drysdale1, Mireia Alcazar1, Therese Wilson1, Simon Broughton1,
Gerrard F. Rafferty1, Melvyn Smith2, Mark Zuckerman2, Sebastian Johnston3,
Anne Greenough1. 1Division of Asthma, Allergy and Lung Biology, King’s
College London, London, United Kingdom; 2South London Specialist Virology
Centre & Health Protection Agency London Regional Laboratory, King’s College
Hospital, London, United Kingdom; 3Department of Respiratory Medicine,
Imperial College London, London, United Kingdom

Aim: RSV lower respiratory tract infections (LRTIs) are associated with increased
healthcare utilisation and cost of care in both term and prematurely born infants.
Rhinovirus (RV) LRTI has been associated with increased respiratory morbidity at
follow-up in term born infants. Our aim was to determine whether RV LRTIs were
associated with increased health related cost of care in prematurely born infants
and to compare any effect with that of RSV LRTIs.
Methods: 130 infants born <36 weeks GA were prospectively followed from
birth until one year. A nasopharyngeal aspirate (NPA) was taken every time the
infants had a LRTI either in hospital or in the community. NPAs were tested for

RV, RSV A and B, human metapneumovirus, parainfluenza 1-3, influenza A and
B and adenovirus. Healthcare utilisation was determined by examining hospital
and GP records and the cost of care calculated from the NHS reference costing
scheme and British National Formulary for Children.
Results: 16 infants developed RV LRTIs (RV group), 14 infants developed RSV
LRTIs (RSV group), eight infants developed both RSV and RV LRTI (“RSV and
RV” group); 68 infants had no LRTI (no LRTI group). Compared to the no LRTI
group, the RV group had higher costs for GP attendances (p<0.01) and medications
(p<0.01) and the RSV group had higher hospital admission costs (p<0.05). The
“RSV and RV” group had more PICU days than the other three groups (p<0.05)
and greater hospital admission costs than the no LRTI (p<0.01) and the RV group
(p<0.05).
Conclusion: RV LRTIs were associated with increased health related costs of care,
but these were greater for RSV LRTIs and, in particular, dual infections with RSV
and RV.

1720
Human respiratory syncytial virus infection in vivo and in vitro induces
expression of the B cell differentiation factor BAFF
Paul McNamara1, Angela Fonceca1, Deborah Howarth2, Ruth Trinick1,
Joanne Cummerson2, Rosalind Smyth1, Brian Flanagan2. 1Department of
Womens and Childrens Health, University of Liverpool, Royal Liverpool Alder
Hey Children’s Hospital, Liverpool, United Kingdom; 2Department of Clinical
Infection Microbiology and Immunology, University of Liverpool, Liverpool,
United Kingdom

Background: In RSV disease, innate immune mediators expressed by infected
airway epithelial cells are known to strongly influence both early inflammatory
responses and the subsequent development of an adaptive immune response. The
B lymphocyte differentiation factor, B cell activating factor of the TNF family,
BAFF or TNFSF13B, has been shown to be present in autopsy samples from RSV
Infected infants (Reed, J.L. et al. JID; 199:1128-38)
Aims: To determine if BAFF expression is elevated in the airways of infants with
severe RSV Bronchiolitis and if RSV infection of primary Airway epithelial cells
in vitro induces BAFF expression.
Methods and results: BAFF protein, as measured by ELISA, was elevated in
bronchiolar alveolar lavage fluid collected from the lungs of infants with severe
RSV infection (n=10, mean 833pg). Non infected control group infants, admitted
for elective surgery had lower levels (n=7, mean 12pg, p<0.027). To further
confirm these results BAFF mRNA was measured by taqman real-time PCR in
bronchial brushings from patients with RSV bronchiolitis (n=5) and healthy infants
(n=6). Average BAFF mRNA expression was around 20 fold higher in samples
obtained from infected infants (p<0.01). When In vitro cultures of primary airway
epithelial cells isolated from healthy children were infected with RSV A2 strain,
BAFF mRNA expression was induced 200 fold with maximum expression at 12
hours post infection (n=4, p<0.01). Protein analysis showed expression of up to
170pg BAFF protein at 48 hours post infection.
Conclusions: Airway Epithelial cell expression of the B cell differentiation factor
BAFF is induced by RSV infection both in vivo and in vitro.

1721
Prenatal exposure to PCBs and dioxins is associated with increased risk of
wheeze and infectious diseases in 2-year old children
Solvor B. Stølevik1, Unni C. Nygaard1, Ellen Namork1, Helen E. Kvalem2,
Helle M. Meltzer2, Jan Alexander2, Joost H. van Delft3, Henk van Loveren3,
Martinus Løvik1, Berit Granum1. 1Department of Environmental Immunology,
Norwegian Institute of Public Health, Oslo, Norway; 2Department of Food Safety
and Nutrition, Norwegian Institute of Public Health, Oslo, Norway; 3Department
of Health Risk Analysis and Toxicology, Maastricht University, Maastricht,
Netherlands

Food may contain toxicants (from environmental pollution or formed during food
preparation). These toxicants may cross the placental barrier and affect the foetus’
immune system. The aim of this study was investigated if prenatal exposure to
acrylamide, dioxins and polychlorinated biphenyls (PCBs) affect the childrens
immunological health status.
Pregnant women were recruited to the birth cohort BraMat (n=205). The occurrence
of common childhood infections and periods of more than 10 days of dry cough,
chest tightness or wheeze in the children was assessed by annual questionnaires
(n = 195 and 184, respectively). Maternal intake of toxicants was estimated from
a validated food frequency questionnaire filled in by the mothers at midterm. The
sum of six non-dioxin-like PCBs (PCB 28, 52, 101, 138, 153, 180), and the sum
of toxic equivalents of 29 dioxins and dioxin-like PCBs were used. Logistic and
linear multivariate regression analyses were performed. Adjustments were made
for gender, mode of delivery, Apgar score, breast-feeding, parity, birth season and
maternal history of atopy, age, BMI, education and smoking.
No associations between prenatal exposure to acrylamide and the health outcomes
were found. At age one year, prenatal exposure to PCBs and dioxins was associated
with increased risk of wheeze and exanthema subitum, and increased number of
upper respiratory tract infections. Similar results were obtained in preliminary
anaylsis for wheeze and upper resiratory track infections at two year of age.
Our findings suggests that prenatal exposure to dioxins and PCBs increase the risk
of wheeze and infectious diseases during the first two years of life.
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Airborne transmission of respiratory syncytial virus (RSV) infection
Hemant Kulkarni1, Claire Smith1, Robert Hirst1, Norman Baker1,
Andrew Easton2, Chris O’Callaghan1. 1Dept. of Infection, Immunity &
Inflammation (Division of Child Health), University of Leicester, Leicester,
2School of Life Sciences, University of Warwick, Coventry, United Kingdom

Introduction: RSV is a highly contagious pathogen and spreads among groups of
young children, within families and between patients in hospital. RSV is thought to
spread predominantly by hands contaminated with infectious respiratory secretions
[1]. However, it remains unclear if RSV can be spread by aerosol. Knowledge of
this is important as it is assumed in many hospitals that aerosol transmission of
RSV does not occur.
Aim: To determine if patients with RSV bronchiolitis produce aerosolised particles
containing RSV capable of infecting human respiratory epithelial cells (A549).
Method: 18 infants with “RSV Bronchiolitis” were recruited. An Andersen mi-
crobial impactor was placed 100cm from the head of the patient and run for 30min
fractionating collected particles into different aerosol size distributions. Room
air was impacted into 20ml of RPMI growth media and its infectivity of A549
was determined using plaque assays. Immunofluorescence staining of the infected
A549 cells was used to confirm RSV infection.
Results: 17 infants produced infectious airborne particles less than 4.7μ. We esti-
mated the number of infectious RSV within aerosols of less than 4.7μ produced
from 12/17 patients to be 188.5±68 (mean ± SEM, range 2.4 to 4044) in 10 litres
of air. This volume would be inhaled by a 3.1kg baby in 10 minutes (respiratory
rate 40/min; tidal volume 8ml/kg).
Conclusion: Infants with RSV bronchiolitis produce aerosols that contain infec-
tious RSV in aerosols small enough to deposit in the lower airways. These findings
may influence infection control strategies to prevent aerosol transmission of RSV
in a hospital setting.
Reference:
[1] Goldmann DA. Pediatric Infectious Disease Journal 2000;19(10 Suppl).

219. Indoor hazards and respiratory disease:
irritants and allergens

1723
Domestic use of hypochlorite bleach and respiratory infections in children
Jan-Paul Zock1, Lídia Casas1, Alícia Borràs-Santos1, José Jacobs2,
Esmeralda Krop2, Dick Heederik2, Anne Hyvärinen3, Martin Täubel3. 1Centre
for Research in Environmental Epidemiology (CREAL), Hospital del Mar
Research Institute (IMIM), Barcelona, Spain; 2Dept. of Environmental
Epidemiology, IRAS, Utrecht, Netherlands; 3Dept. of Environmental Health,
National Institute for Health and Welfare (THL), Kuopio, Finland

Hypochlorite bleach is commonly used in private homes for cleaning and disin-
fection. Professional bleach use has been associated with respiratory symptoms
in adults, and a small study from Belgium suggested that domestic bleach use
may increase the risk of recurrent respiratory infections in children (Nickmilder,
M., et al. Pediatr Allergy Immunol 2007; 18:27-35). We studied the relationship
between domestic bleach use and respiratory infections in a large international
study of school children. Parent-administered questionnaires were obtained from
9425 children aged 6-12 years from 54 primary schools in Finland, The Nether-
lands and Spain. Information was obtained on the use of bleach for home cleaning
and respiratory health including 8 types of infections in the previous 12 months.
The use of bleach at least once a week was more common in Spain (72%) and
The Netherlands (57%) than in Finland (7%). In multivariable logistic regression
models with adjustment for sex, age, educational level, passive smoking, presence
of mould in the home and country, the risk of several respiratory infections was
higher in children who lived in a home where bleach was used. This association
was particularly apparent for influenza (Odds Ratio 1.21; 95% Confidence Interval
1.06-1.37), tonsillitis (1.20; 1.03-1.39) and bronchitis (1.16; 0.95-1.42). The risk
of any recurrent infections apart from common colds in the previous year (overall
53%) was 14% higher in children from homes where bleach was used, being
consistent for the 3 countries (p for heterogeneity 0.57). In conclusion, this large
cross-sectional study confirms that the use of bleach in the home may increase the
risk of respiratory infections in children.

1724
FeNO in adults in relation to cleaning sprays and other particle generating
activities in homes in Scania, Sweden
Gunilla Wieslander, Dan Norbäck. Department of Medical Sciences, Uppsala
University, Occupational and Environmental Medicine, Uppsala, Sweden

Aim: To study associations between FeNO and use of sprays and other particle
sources at home.
Methods: Totally 106 adults answered a questionnaire on particle sources at home
in a larger population survey in Scania, Sweden. Each question had four alterna-

tives on frequency. There were 5 questions on sprays (window, oven, furniture,
hair and other sprays), 3 on office equipment (copy machines, laser and ink jet
printers), 4 on combustion sources (candles, incense, wood, kerosene) and one
on environmental tobacco smoke (ETS). Burning of incense, wood or kerosene
was combined to a combustion source index (CSI). Use of office equipment was
combined to an office machine index (OMI). Cleaning sprays were combined to
a cleaning spray index. Exhaled NO was measured [ NIOX MINO (50 ml/min)].
FeNO was log-transformed and associations were analysed by multiple linear
regression, adjusting for age, sex, pollen/furry pet allergy and smoking.
Results: Median FeNO was 17 ppb (IQR 11-22). 14% were above 25 ppb. FeNO
was positively associated with cleaning spray index (p=0.047), and use of window
spray (p=0.02). No associations were found for FeNO and hair spray, other sprays,
ETS, candles, CSI or OMI.
Conclusion: Domestic cleaning sprays, especially window spray, can be a risk
factor for airway inflammation, measured as FeNO. This is in agreement with a
previous study showing associations between incidence of asthma and domestic
cleaning sprays (Zock et al., Am J Respir Crit Care Med, 2007;176:735-741).

1725
Endotoxin levels in primary schools and homes of Dutch school children
José Jacobs, Esmeralda Krop, Dick Heederik. Environmental Epidemiology,
Institute of Risk Assessment Sciences, Utrecht, Netherlands

Background: Indoor air quality is essential for children’s health. Several studies
describe the variety and extent of indoor pollutant exposure in homes and to a
lesser extent in schools. However studies that include both environments in one
study are sparse.
Objective: To assess indoor endotoxin levels in dust and compare levels in primary
schools and homes of children.
Methods: This study is an extension of the European HITEA project. Ten schools
with moisture/dampness problems (index) and reference schools were selected,
based on building questionnaires and on-site inspections. Airborne dust at several
locations in school was passively sampled with Electrostatic Dust fall Collectors
(EDC), during 8 weeks in March/April 2010. In the same period, dust was sampled
during 2 weeks in 169 children bedrooms from index and reference schools.
Results: Average endotoxin levels ranged from 4355 to 12101 EU/m2 in schools,
and from 923 to 2570 EU/m2 in homes, adjusted to a two week sampling period.
Both school and home endotoxin levels tended to be higher in the index than in the
reference category (average ratio∼1.35). However, within the index category, and
also within the reference, variation between schools was higher than between both
categories. There was less variation between home endotoxin levels within and
between both index and reference categories. Class room occupancy was related
to endotoxin levels. Home characteristics associated with endotoxin levels were
the number of people living in the house and building age.
Conclusion: Average endotoxin levels were considerably higher in schools than
in homes. Occupancy was significantly related with school and home endotoxin
levels. Home age also affects endotoxin levels.

1726
The household dust bio-environment and lung function in adult asthma
Paul D. Blanc1, Stephen Van Dyken1, Steve Vesper2, Patricia Quinlan1,
Laura Trupin1, Carlos Iribarren3, Patricia P. Katz1, Edward H. Yelin1,
Miriam Cisternas4, John R. Balmes1. 1Medicine, University of California, San
Francisco, CA, United States; 2Division of Exposure Research, U.S.
Environmental Protection Agency, Cincinnati, OH, United States; 3Kaiser
Division of Research, Kaiser Permanente, Oakland, CA, United States; 4MGC
Data Services, MGC Data Services, Carlsdbad, CA, United States

Background: The household bio-environment includes molds, bacteria, and animal
antigens that may affect lung function, especially in asthma.
Methods: Dust from adult asthmatics’ homes was quantified for: Environmental
Relative Moldiness Index (ERMI, a DNA-based assay reflecting indoor mold);
chitin (found in mold cell walls and invertebrate exoskeletons, assayed by blot
densitometry); endotoxin (LPS; limulus assay); beta-1,3-glucans (BG), dust mite
(DM), and cockroach (CKR) (ELISAs). We analyzed Spearman correlations among
the exposures. Linear regression tested ERMI, chitin, LPS, and BG as predictors
of FEV1, with stratification by greater than/less than a detectable level (>DL) of
both DM and CKR.
Results: Data from 72 dwellings were available for all variables. Chitin was
significantly correlated with BG (r=0.29; p=0.01) and DM (r=0.33; p<0.01) and
weakly (negatively) with both ERMI (-.20; p=.09) and LPS (-.20; p=.096). BG
correlated with DM and CKR (r=0.39 and -.28, respectively; p≤0.01); ERMI
correlated negatively with CKR (r=-31; p<0.01). Adjusting for LPS and BG
concentrations, chitin was significantly associated with better FEV1% predicted
(+4.6% per ng chitin/microgram dust; p<0.001), while ERMI was not (p>0.3).
Among 37 subjects with DM or CKR >DL, results were similar, but among 35
subjects <DL for DM/CKR, FEV1% predicted was positively related to both chitin
(+7.3%; p<0.01) and ERMI (+2.1% per unit; p<0.01).
Discussion: Chitin and ERMI levels may be associated with better FEV1; the
ERMI effect may depend on absent DM/CKR co-exposure.
Clinical: In adult asthma, DM and CKR control interventions should consider
other potential co-exposures in the complex home bio-environment.
NIH/NIEHS R01 ES 10906.
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Cat, dog and horse allergens in day care centres in Uppsala, Sweden,
associations with FeNO and dyspnea
Dan Norbäck1, Nina Fabjan2, Guihong Cai1, Ivan Kreft2 , Erik Lampa1,
Gunilla Wieslander1. 1Dept. of Medical Science, Uppsala University, Uppsala,
Sweden; 2Biotechnical Faculty, University of Ljubljana, Ljubljana, Slovenia

Aim: To study associations between FeNO, FEV1 and dyspnoea in day care centre
staff and levels of cat, dog and horse allergens in day care centres.
Methods: 62 staff in 5 day care centres in Uppsala participated in a study per-
formed 3 times in each subject in spring, in connection with a diet study. Dust
was collected by vacuum cleaning and analysed for cat (Fel d1), dog (Can f1)
and horse (Equ cx) allergens by ELISA. Amount of allergens per ALK-filter
was calculated by multiplying concentration with amount of fine dust. Airborne
allergens were sampled in Petri dishes for 1 week. Exhaled NO was measured
by NIOX MINO and FEV1 by dynamic spirometry. Dyspnoea was rated from
0-100%. FeNO and dyspnoea were log-transformed and associations analysed by
multiple linear regression, adjusting for age, atopy, smoking, and body mass index
(BMI). All were females.
Results: There were no pets in any building, but all allergens were common.
Geometric mean (GM) (ng/g) were 1199 Fel d1, 666 Can f1 and 478 Equ cx.
Fel d1 was found in 100% (GM=29.8 ng/m2 and day), Can f 1 in 33% and Ecu
c x in 13% of Petri dish samples. FeNO was higher at higher amount of Fel d1
(p=0.04) and Can f1 (p=0.04) and lower at higher amount of Equ cx (p=0.01). No
associations were found for FEV1 or dyspnoea and allergen levels.
Conclusion: Cat, dog and horse allergens were common in the day care centres,
due to track in by clothes or hair. Cat and dog allergens in day care centres
can be a risk factor for airway inflammation, measured as FeNO. The negative
association for horse allergen remain unclear. It could be due to co-variance with
some protective indoor factor, or a healthy life style related to horse riding.

1728
High indoor microbial levels are associated with reduced Th1-cytokine
secretion capacity in infancy
Juha Pekkanen1, Mikko Lappalainen1,2, Anne Hyvärinen1, Helena Rintala1,
Harald Renz3, Petra Pfefferle3, Aino Nevalainen1, Marjut Roponen1,2,
Maija-Riitta Hirvonen1,2. 1Dept. of Environmental Health, National Institute for
Health and Welfare, Kuopio, Finland; 2Dept. of Environmental Science,
University of Eastern Finland, Kuopio, Finland; 3Dept. of Clinical Chemistry and
Molecular Diagnostics, Philipps-University of Marburg, Marburg, Germany

Background: In the early stages of life exposure to microbes and their components
may affect the maturation and functions of immune system.
Objective: To examine whether the house dust microbial content is associated
with cytokine -producing capacity at birth and at age 1 year.
Methods: Production of TNF-α, IFN-γ, IL-5, IL-8 and IL-10 at birth (n=228) and
at age 1 year (n=200) following 24h and 48h whole blood stimulation with Staphy-
lococcal enterotoxin B (SEB), lipopolysaccharide and phorbol ester/ionomycin
were measured using ELISA. Ergosterol (marker for fungal biomass), muramic
acid (marker for Gram-positive bacteria) and 3-hydroxy fatty acids (C10:0-C14:0,
marker for Gram-negative bacteria) were analyzed from floor dust. Five single
microbial species or groups were determined using quantitative polymerase chain
reaction method.
Results: A high total level of Gram-positive bacteria in general or Mycobacterium
spp. in house dust was associated with decreased SEB-stimulated IFN-γ produc-
tion, especially at age 1 year. Total level of analyzed indoor fungi (PenAsp group,
Trichoderma viride group, Wallemia sebi) was also inversely associated with IFN-γ
production at age 1 year, but this association lost significance after multivariate
adjustment. Only few associations were found between microbial exposures and
other measured cytokines.
Conclusions: High indoor microbial exposures may affect immune development
in early life by reducing Th1 –cytokine secretion capacity. In the future, more
attention should be paid especially to the immunomodulatory role of Gram-positive
bacterial exposures.

220. Genes, environment and obstruction
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Late-breaking abstract: GST omega gene polymorphisms, environmental
tobacco smoke (ETS) and lung function in a general Dutch population cohort
Kim de Jong1, H. Marike Boezen1, Dirkje S. Postma2, Judith M. Vonk1.
1Department of Epidemiology, University Medical Center Groningen (UMCG),
Groningen, Netherlands; 2Department of Pulmonary Diseases, University
Medical Center Groningen (UMCG), Groningen, Netherlands

Background: Both ETS exposure and SNPs in Gluthatione S-tranferase (GST)
genes are associated with FEV1 level. A GSTO2 SNP (rs156697) was associated

with FEV1 in a GWAS study (Wilk 2007). We recently found a GSTO1 SNP
associated with lower FEV1 in heavy smokers only (≥12.5 py; unpublished) sug-
gesting a gene by smoking interaction. Since the GST-family deals with oxidative
stress, we hypothesize that GSTO2 SNPs may also interact with ETS exposure and
affect lung function.
Methods: Genotyped individuals (n=8128) from the LifeLines study, a general
Dutch population cohort, were included. We selected 4 GSTO2 tagging SNPs
(MAF=0.10, R2<0.8) (table 1). Associations between daily hours of ETS expo-
sure (<1/≥1hr), ETS exposure at work (no/yes), history of active smoking (not,
< and ≥10.5 py), SNPs (recessive model) and FEV1 were assessed by linear
regression models, adjusted for sex, age, height, weight, and smoking habits.
Results: Daily ETS exposure (≥1hr b=-37ml; p=0.011) and history of active
smoking (≥10.5 py b= -121ml; p<0.001) were associated with FEV1. ETS expo-
sure at work and the SNPs were not significantly associated with FEV1. However,
GSTO2 SNPs clearly interacted with ETS exposure and history of active smoking
(table 1).

Table 1. GSTO2 by exposure interactions and FEV1 (ml (95% CI))

SNPs ETS (≥1 hr/day) ETS at work (y) ≥10.5 py

rs157077 –108 (–200; –15) –194 (–334; –54) –109 (–200; –18)
rs156697 –59 (–137; 19) –170 (–295; –46) –63 (–141; 15)
rs987247 –105 (–199; –11) –179 (–321; –37) –115 (–208; –22)
rs156699 –94 (–178; –10) –218 (–349; –87) –74 (–158; 10)

Conclusion: We show that ETS exposure has deleterious effects on FEV1 in
subjects homozygous for the minor allele of GSTO2 SNPs.

1730
Genetic overlap of airway obstruction and emphysema
J. Smolonska1, P. Zanen2, H.J.M. Groen3, A.E. Dijkstra3, D.S. Postma3,
M. Oudkerk4, B.J. de Hoop5, B. van Ginneken6, W. Mali5, J.-W. Lammers2,
C. Wijmenga1, H.M. Boezen7. 1Genetics, University Medical Center Groningen,
University of Groningen, Groningen, Netherlands; 2Pulmonology, University
Medical Center Utrecht, Utrecht, Netherlands; 3Pulmonology, University Medical
Center Groningen, University of Groningen, Groningen, Netherlands;
4Radiology, University Medical Center Groningen, University of Groningen,
Groningen, Netherlands; 5Radiology, University Medical Center Utrecht, Utrecht,
Netherlands; 6Image Sciences Institute, University Medical Center Utrecht,
Utrecht, Netherlands; 7Epidemiology, University Medical Center Groningen,
University of Groningen, Groningen, Netherlands

Airway obstruction and emphysema are two features of chronic obstructive pul-
monary disease (COPD). COPD patients can display one phenotype or both at
one time. We used the Nelson cohort comprising ∼3000 individuals with lung
function measurements and CT-scans to determine genes that contribute to both
features. We performed genome-wide association studies on both sub-phenotypes.
Airway obstruction was investigated in a case-control design (1030 cases with
FEV1/FVC<0.7, 953 controls with FEV1/FVC>0.7 and FEV1 >90%pred, both
groups being heavy-smokers with >20 pack-years, and 846 blood bank controls).
Emphysema was investigated as a quantitative trait. To account for center-derived
differences in these measurements we used 15th percentile (p15) of density dis-
tribution adjusted for air density in the trachea. p15 was analyzed using linear
regression adjusting for age and pack-years smoking in 3047 subjects. To find
overlap between these two sub-phenotypes we selected all SNPs with p<0.001 in
each analysis, yielding a total of nine SNPs corresponding to four genes. When
these genes were investigated in GeneMania they were enriched with an additional
9 genes directly interacting or co-expressed/co-localized with query genes and two
of them point to a drug resistance pathway (GATHER p<0.0001, Bayes factor
6).
This is an interesting approach that can help identifying a shared etiology of two
distinct sub-phenotypes of a single complex disease.

1731
Susceptibility to chronic mucus hypersecretion: A genome-wide association
study
Akkelies Dijkstra, Joanna Smolonska, Marike Boezen, Pieter Zanen, Rob van
Klaveren, Michael Owsijewitsch, Ewa Nizankowska, Ciska Wijmenga,
Harry Groen, Dirkje Postma. Department of Pulmonology, University Medical
Center Groningen, University of Groningen, Groningen, Netherlands Department
of Genetics, University Medical Center Groningen, University of Groningen,
Groningen, Netherlands Department of Epidemiology, University Medical Center
Groningen, University of Groningen, Groningen, Netherlands Division of Heart
& Lungs, University Medical Center Utrecht, Utrecht, Netherlands Department of
Pulmonology, Erasmus Medical Center, Rotterdam, Netherlands Department of
Radiology, German Cancer Research Center, Heidelberg, Germany Department
of Medicine, Jagiellonian University School of Medicine, Cracow, Poland
Department of Genetics, University Medical Center Groningen, University of
Groningen, Groningen, Netherlands Department of Pulmonology, University
Medical Center Groningen, University of Groningen, Groningen, Netherlands

Background: Patients with COPD with chronic mucus hypersecretion (CMH)
have a significantly increased FEV1 decline and a higher risk of hospitalization
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than those without CMH. Moreover, although individuals with CMH are more
likely to be ex- or current smokers, so far it is unclear why some smokers develop
CMH and others do not. A plausible explanation for this phenomenon would be a
genetic predisposition.
Methods: We performed a genome wide association study (GWAs) using the
Nelson study (a population-based lung cancer screening study from Groningen
and Utrecht, the Netherlands) including 717 subjects with and 1,795 without
CMH, all ex or current heavy smokers (>20 pack years). Lung function results
and information about sputum expectoration during the previous year were col-
lected at the start of the study. To enhance power we added 590 blood bank
controls. Genotyping data were analyzed using PLINK with adjustment for center
(Groningen/Utrecht). We aimed to replicate the results by evaluating the top single
nucleotide polymorphisms (SNPs) in 7 European cohorts contributing 487 cases
and 1,118 controls.
Results: We identified 77 SNPs associated with CMH with a p-value <10-4, of
which 5 SNPs had a p-value <10-5. Meta-analysis of selected top SNPs in the
initial and replication cohorts identified 3 SNPs with a p-value <10-6 and 3 with a
p-value <10-5. Some genes close to these SNPs have been reported to be associated
with epithelial changes.
Conclusion: This study suggests that susceptibility to CMH is associated with
genetic predisposition. To confirm these data replication will be extended to 3
additional cohorts.

1732
Common variant of gasdermin-like gene, fetal and early life smoke exposure
and the risk of asthma-like symptoms in preschool children
Ralf van der Valk1,2, Liesbeth Duijts1,2,3, Sten Willemsen4, Albert Hofman1,3 ,
Henriette Moll5, Vincent Jaddoe1,3,5, Johan de Jongste2. 1The Generation R
Study Group, Erasmus Medical Center, Rotterdam, Netherlands; 2Department of
Pediatrics, Division of Respiratory Medicine, Erasmus Medical Center - Sophia
Children’s Hospital, Rotterdam, Netherlands; 3Department of Epidemiology,
Erasmus Medical Center, Rotterdam, Netherlands; 4Department of Biostatistics,
Erasmus Medical Center, Rotterdam, Netherlands; 5Department of Pediatrics,
Erasmus Medical Center - Sophia Children’s Hospital, Rotterdam, Netherlands

Rationale: Single nucleotide polymorphisms in the region of gasdermin-like
(GSDML) gene on chromosome 17q12-21 are associated with increased risks
of childhood-onset asthma. These risks seem to be modified by environmental
tobacco smoke.
Objectives: To assess whether the associations of GSDML with asthma-like
symptoms are modified by smoke exposure, both during fetal and in early life.
Methods: This study was embedded in the Generation R Study, a population-
based prospective cohort study from fetal life onwards in the Netherlands. We
genotyped GSDML (rs2305480) and assessed maternal smoking repeatedly during
pregnancy and smoke exposure in early life at the age of 2 years by questionnaires.
Asthma-like symptoms were reported by parents at the ages of 1, 2, 3 and 4 years.
The analyses were based on 2,025 Caucasian children with complete data.
Results: GSDML was associated with asthma-like symptoms at the ages of 2, 3 and
4 years (overall Odds Ratio 1.15 (1.06, 1.26)). The GSDML effect on asthma-like
symptoms was stronger among children who were exposed to smoke during fetal
life (p interaction=0.030). Smoke exposure in early life also tended to increase
the effect of GSDML on asthma-like symptoms, but the test for interaction was
not significant (p interaction=0.240). The modifying effects by fetal and smoke
exposure in early life were independent. The strongest effects were present in
children aged 3 and 4 years with both the risk-allele and smoke exposure during
fetal and early life.
Conclusion: GSDML is associated with asthma-like symptoms in preschool chil-
dren, and this association seems to be modified by fetal and smoke exposure in
early life.

1733
Interactions between current tobacco smoke exposure and GSTP1 on lung
health outcomes at 6, 12 and 18 years
Jasminka Murdzoska1, Catherine Hayden1, Siew-Kim Khoo1, Louis Landau1,
Sally Young1, Jack Goldblatt1, Guicheng Zhang1, Desmond Cox1,
David Mullane2, Stephen Turner3, Peter Le Souef1, Sunalene Devadason1.
1School of Paediatrics and Child Health, University of Western Australia, Perth,
WA, Australia; 2Respiratory Medicine, Cork University Hospital, Cork, Ireland;
3Department of Child Health, School of Medicine, Royal Aberdeen, United
Kingdom

Introduction: Inhaled pollutants are a cause of oxidative stress. During childhood
and adolescence exposure to second-hand tobacco smoke is common. This is a
period of rapid lung development and exposure may have severe implications for
lung function growth. Glutathione S-transferase P1 (GSTP1) is expressed in the
lungs and is important in detoxifying inhaled exogenous toxins.
Aims: To investigate the effects of current tobacco smoke exposure and the in-
teraction between two polymorphisms in GSTP1 (Ile105Val and Ala114Val) on
FEV1, FVC and airway responsiveness (AR) at 6, 12 and 18 years in a longitudinal
birth cohort.
Methods: Genotyping was performed using a PCR method. Genotyping for GSTP1
105 was completed in 117, 171 and 123 individuals at 6, 12 and 18 years, respec-
tively and for GSTP1 114 in 115, 168 and 121 individuals at each follow-up. The

frequency of current tobacco smoke exposure at each follow-up was 39%, 35%
and 67%, respectively.
Results: GSTP1 105 Ile/Ile was associated with lower AR at 6 years (p=0.007).
At 6 years children with GSTP1 105 Ile/Ile who were exposed to parental tobacco
smoke had lower AR (p=0.019). At 12 years children with GSTP1 105 Ile/Ile had
higher FEV1 if they were not exposed to parental tobacco smoke (p=0.028). At 18
years individuals with GSTP1 114 Ala/Val had higher FVC in those non-exposed
(passive/active) (p=0.014).
Conclusions: These data suggest that GSTP1 may not always modulate the adverse
effects of tobacco smoke exposure on lung function outcomes. Other GSTs or
detoxification pathways may play a more important role in modulating the effects
of tobacco smoke (passive/active) at 12 and 18 years in this study cohort.
Funding: NHMRC.

1734
Association between SNPs in NR3C1 and NR3C2 gene and asthma
Nienke Vink1, Dirkje Postma2, Judith Rosmalen3, Marike Boezen1. 1Department
of Epidemiology, University Medical Center Groningen, Groningen, Netherlands;
2Department of Pulmonology, University Medical Center Groningen, Groningen,
Netherlands; 3Interdisciplinary Center for Psychiatric Epidemiology, University
Medical Center Groningen, Groningen, Netherlands

Background: Stress is a risk factor for asthma. Single nucleotide polymorphisms
(SNPs) in the glucocorticoid receptor (NR3C1) and in the mineralocorticoid
receptor (NR3C2) have been associated with cortisol responses to stress. We hy-
pothesized therefore that these SNPs are associated with individual susceptibility
to asthma development.
Methods: We studied the role of a history of asthma at age 16 years and SNPs in
NR3C1 (rs6196, rs10482642, rs4912903, rs6198, rs258813, rs33388, rs17100236,
rs2963155, rs41423247, rs9324924, rs4244032, rs4607376) and NR3C2 (rs5522,
rs2070951) in the TRAILS study (n=2,230, 49% males). History of asthma at age
16 years was defined as doctor diagnosis asthma ever assessed at age 11 years
and/or symptoms of asthma and/or using asthma treatment in the past 12 months
assessed at age 11, 14 and 16 years. Logistic regression analyses were performed
to study the association between SNPs and asthma using initially a general model
(explored further in case of p<0.10).We used an FDR cut off of p<0.05.
Results: Ten percent (n=209) of all adolescents had a history of asthma at age
16. Individuals with homozygote variants for rs2070951 had a higher risk to
develop asthma than individuals with heterozygote variants and wild types (GG vs
CG/CC OR 1.58 (1.08-2.32), p=0.02). However, after correction for multiple test-
ing this association was no longer significant. All other SNPs were not significantly
associated with asthma.
Conclusion: We showed no association between SNPs in NR3C1 or NR3C2 and
asthma.

1735
Detection of specific mitochondrial RNA gene mutations in asthma patients:
Contribution of haplogroup U
Foteini Malli1, Emily Zifa2, Konstantinos Gourgoulianis1, Zissis Mamuris2,
Zoe Daniil1. 1Respiratory Medicine Department, University of Thessaly School
of Medicine, Larissa, Greece; 2Department of Biochemistry & Biotechnology,
University of Thessaly, Larissa, Greece

Background: Maternal history of asthma is among the most consistently reported
risk factors for asthma in children. Furthermore, a number of studies suggest that
mitochondrial dysfunction plays a role in the pathogenesis of asthma. Until now,
it was never investigated whether an implication of mitochondrial tRNA gene
mutations exists in the genetics of bronchial asthma.
Methods: To shed more light on the role of the mitochondrial genome in the
etiology of asthma we analyzed the mitochondrial tRNA genes, and part of their
flanking regions, in 26 unrelated patients with asthma and we compared the
findings with a set of 60 healthy controls.
Results: We found a total of 10 mutations in 19 out of 26 asthmatic patients. Four
of the mutations (595insC in tRNAPhe, A8343G in tRNALys, T10448C in tRNAArg

and G709A in 12S rRNA) were not found in the control group. Five mutations were
observed in controls but in a significantly lower rate: 3.3%, vs. 27% (A12308G in
tRNALeu(CUN)), 5% vs. 7.7% (G15928A in tRNAThr), 10% vs. 57.7% (A750G in
12S rRNA), 1.67% vs. 3.87% (T3197C in 16S rRNA and A15954C in MT-NC10).
In the control group we did not observe any of the 9 combinations of mutations
detected in asthma patients. We observed that 27% of the asthma patients (vs. 3%
of the controls) belonged to the haplogroup U (characterized by the presence of
A12308G and T7028C mutations), for which several studies already reported an
association with atopic phenotypes.
Conclusions: Mitochondrial tRNA and rRNA mutations are more frequent in
asthma patients than controls. However, it is certain that further studies in larger
cohorts are needed to confirm these observations.
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1736
Common functional variants of MMP-1, MMP-3, ACE-1 and 5-HTT genes
are associated with distinct symptoms in COPD
Natalia Kuzubova1, Alexey Chukhlovin2, Elena Morosova2, Areg Totolian3,
Olga Titova1. 1Therapeutic Pulmonology, St.Petersburg I.Pavlov State Medical
University, Saint Petersburg, Russian Federation; 2Center of Molecular Medicine,
Petersburg I.Pavlov State Medical University, Saint Petersburg, Rwanda;
3Epidemiology, Pasteur Research Institute of Epidemiology and Microbiology,
Saint Petersburg, Russian Federation

Background: Pathogenesis of chronic obstructive lung disease (COPD) includes
primary inflammatory events, activation of cytokines, and collagenolysis, thus
causing increased remodeling of bronchial tissues and vascular walls. The
Aims: Aims of present study were to test possible associations between some
common functional gene variants and prevalence of typical clinical symptoms in
COPD.
Patients and methods: The study involved seventy-three patients with COPD (44
to 86 years old, a mean of 61 years). Clinical diagnostics was performed by
common criteria, including evaluation of bronchial and endothelial dysfunction.
Genotyping of matrix metalloproteinase genes, i.e., MMP-1 (1G/2G-1607), MMP-3
(5A/6A-600); SERT gene (5-HTT HTTLPR, S/L variants), and ACE-I I/D gene
polymorphisms was performed by standard PCR.
Results: Allelic distribution of the studied genes among COPD patients did not
differ from general population. Respiratory insufficiency grade was associated
with hyperactive L allele of serotonin transporter gene (5-HTT). Pulmonary hyper-
tension (≥40 mm) correlated with 1G/1G genotype of matrix metalloproteinase-1
(MMP-1) gene, but not with S genotype of 5-HTT gene. Among patients with
bronchial dyskinesia, higher frequency of MMP-3 5A/5A genotype was revealed.
Endothelial dysfunction showed a highly significantly correlation with “high-
producer” D allele of ACE-I gene.
Conclusions: Preliminary findings suggest a significance of common gene vari-
ants modulating collagenolysis, vascular responses/hemostasis, and endothelial
functions, in COPD.

221. Obstructive sleep apnoea: the heart and the
brain

P1737
Transvenous phrenic nerve stimulation improves Cheyne-Stokes respiration
in patients with chronic heart failure
Xilong Zhang, Ning Ding, Shijiang Zhang, Bin Yang. Respirology, 1st Affiliated
Hospital of Nanjing Medical University, Nanjing, China Thoracic Cardiac
Surgery, 1st Affiliated Hospital of Nanjing Medical University, Nanjing, China
Respirology, 1st Affiliated Hospital of Nanjing Medical University, Nanjing, China
Cardiology, 1st Affiliated Hospital of Nanjing Medical University, Nanjing, China

Background: Cheyne-Stokes respiration (CSR) may accelerate progression of
congestive heart failure (CHF) and is associated with poor survival. Phrenic nerve
stimulation (PNS) may interrupt CSR and improve CHF outcomes. We report the
first clinical use of transvenous PNS in CHF patients with CSR.
Methods: 23 CHF patients with central sleep apnea and CSR were enrolled. A
single stimulation lead was placed at the junction between the superior vena cava
and brachiocephalic vein or in the left pericardiophrenic vein. PNS stimulation
was performed using the Eupnea System software. Respiratory properties were
assessed prior to and post-PNS. PNS was assessed at a maximum of 10 mA.
Results: No adverse events were seen under maximum normal stimulation param-
eters for a maximum single 12 hour sleep cycle. Phrenic nerve stimulation was
able to reproducibly slow the rate of breathing in a predictable manner and raise
end-tidal expiratory CO2. When PNS was applied following a series of central
sleep apneic events, a trend towards stabilization of breathing and heart rate,
as well as improvement in oxygen saturation, was seen.There was a significant
improvement in indices of apnea/hypopnea, central apnea, oxygen saturation and
sleep efficiency after PNS versus pre-PNS (all P <0.01).
Conclusion: Unilateral transvenous PNS proved to be a safe and feasible treatment
and by effectively improving CSR.

P1738
Heart rate turbulence: In patients with obstructive sleep apnea without
coronary artery diseases
Omer Tamer Dogan1, Alim Erdem2, Kursat Epozturk1, Osman Can Yontar2,
Ibrahim Akkurt1. 1Department of Chest Diseases, Cumhuriyet University, Faculty
of Medicine, Sivas, Turkey; 2Department of Cardiology, Sivas Public Hospital,
Sivas, Turkey

Background: Obstructive sleep apnea syndrome (OSAS) is a common disorder
associated with an increased risk of cardiovascular disease and stroke. This study
was conducted to demonstrate the effects of OSAS on baroregulatory function by
using heart rate turbulence (HRT) parameters.

Methods: Sixty four OSAS patients without coronary artery disease (CAD) and
30 healthy subjects were enrolled in this study. HRT analysis (TO: turbulence
onset and TS: turbulence slope) was obtained from 24-hour ECG recordings. The
values of HRT were compared between two groups along with basic clinical,
echocardiographic and Holter parameters. Besides, the relationship between HRT
and apnea-hypopnea index (AHI) was analyzed.
Results: The mean value of TO was significantly higher in the OSAS group than
in the control group (p< 0.001). The mean values of TS were not significantly
different between the two groups. The value of AHI was positively correlated with
the value of TO (r = 0.845, p < 0.001).

Table 1. The comparison of two groups

OSAS group (n=64) Control group (n=30) p value

Age (yrs) 49.9±6.6 42.0±6.1 N.S.
Gender (male) 54.7% 53.3% N.S.
BMI 25.54±3.17 24.86±3.22 N.S.
TO 0.89±0.50 0.08±0.06 p<0.001
TS 2.41±3.06 3.14±2.33 p=0.212

Discussion: As the OSAS worsens, the cardiac rhythm disorders become more
prominent. The impairment of cardiovascular autonomic system in OSAS patient
without CAD may be a possible component of deleterious effect of OSAS.
Conclusion: The impaired autonomic cardiac control may in part explain the mech-
anism promoting arrhythmias and sudden death in OSAS subjects. To achieve a
meaningful reduction in mortality, OSAS must be targeted for treatment.

P1739
Effect of time on test on driving simulator performance in patients with
obstructive sleep apnoea (OSAS)
Dipansu Ghosh1, Samantha L. Jamson2, Paul D. Baxter3, Mark W. Elliott1.
1Dept. of Respiratory Medicine, St.James’ University Hospital, Leeds, United
Kingdom; 2Department for Transport Studies, University of Leeds, Leeds, United
Kingdom; 3Centre for Epidemiology & Biostatistics, University of Leeds, Leeds,
United Kingdom

Introduction: A sophisticated office based driving simulator (MiniSim) is being
developed to assess driving performance in OSAS. We have shown in a credible
way that a failure on the simulator can be accurately predicted from continuously
recorded variables. We have now explored the way these variables change over
time.
Methods: After a practice run, 72 patients (Age 53±10,ESS 12±6,ODI 39±21) &
17 controls completed 50 minutes motorway driving (7 epochs) on the MiniSim.
Two situations were programmed that required evasive action to avoid a crash;
minor & major events. A “fail” was defined by an unprovoked crash or crash at
the minor event. A crash at the major event was deemed as “indeterminate”, the
rest were deemed to have “passed”. Continuous driving parameters including High
Frequency Steering (HFS) and lane position (SDLP) for these three categories
were plotted against time & data from the controls were added to the plot.
Results: Performance worsens with time in all patients with OSAS but the pro-
gression is worse in the subgroup who fail the simulator test.They also perform
worse than others from the beginning (p<0.0001 in epoch 1).
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Conclusion: These data suggest that patients who will crash during simulated
driving can be identified early in the run, which has implications for the duration
of the test. Furthermore the consistency of the abnormalities suggests that these
are not chance phenomena.

P1740
Neurocognitive disorders in children with sleep-disordered breathing
Alessandra Tabarrini, Maria Chiara Paolino, Laura Papini, Rosa Castaldo,
Francesco Biagiarelli, Raffaella Bruschi, Martina Forlani, Maria Pia Villa.
NESMOS Department, Pediatric Unit, S. Andrea Hospital, Faculty of Medicine
and Psychology, University la Sapienza, Rome, Italy

Aims: To compare the presence of neurocognitive disorders in children with
Obstructive Sleep Apnea Syndrome (OSAS) or Primary Snoring (PS) and normal
controls, and to investigate their correlation with duration of Sleep-Disordered
Breathing (SDB).
Methods: 137 subjects (M/F 70/67; mean age 9.47±2.35 yrs) were studied:
58 children with SDB (19% PS,43.1% minimum OSAS,37.9% moderate-severe
OSAS) and 79 control children. The SDB group underwent clinical evaluation,
polysomnography and neurocognitive assessment based on Wechsler Intelligence
Scale for Children (WISC-R). The control group was studied through a medical
questionnaire and WISC-R.
Results: Verbal Intelligence Quotient (VIQ), Performance Intelligence Quotient
(PIQ) and Full-Scale Intelligence Quotient (FSIQ) were lower in SDB group than
in control children (VIQ: 94.55±13.74 vs 115.84±10.63; PIQ: 100.10±13.25 vs
118.24±11.79; FSIQ: 96.66±11.66 vs 110.08±11.17) (p<0.001). On the basis of
the presence of cognitive impairment (defined arbitrarily by a FSIQ <mean FSIQ
standard population – 2SD),SDB group was subdivided in: Group A: 15 children with
SDB and cognitive impairment; Group B: 43 children with SDB without cognitive
impairment. The age of onset was earlier in Group A than in Group B (3.64±2.65
yrs vs 5.29±3.64 yrs; p<0.05); duration of disease was longer in group A than in
Group B (5.21±2.57 yrs vs 3.44±2.43 yrs; p<0.02).
Conclusions: The incidence of neurocognitive disorders was greater in children
with SDB than in controls. A significant correlation was present between neu-
rocognitive impairment and both SDB’s age of onset and duration of disease
suggesting that early onset and a long duration of disease are the major risk factor.

P1741
Mean platelet volume in obstructive sleep apnea patients. Another link to
cardiovascular disease?
Paschalis Steiropoulos1, Evangelia Nena1, Panagiota Zikidou1,
Pavlos Zarogoulidis1, Nikolaos Papanas2, Konstantinos Archontogeorgis1,
Theodora Gkioka3, Eleni Pitta3, Argyrios Tzouvelekis1, Stavros Anevlavis1,
Marios Froudarakis1, Demosthenes Bouros1. 1Department of Pneumonology,
Democritus University of Thrace, Alexandroupolis, Greece; 2Second Department
of Internal Medicine, Democritus University of Thrace, Alexandroupolis, Greece;
3Department of Microbiology, University Hospital of Alexandroupolis,
Alexandroupolis, Greece

Pobjective and aims: Various studies have examined the association between
Obstructive Sleep Apnea (OSA) and cardiovascular risk. Mean Platelet Volume
(MPV) has been evaluated as a potential marker of cardiovascular risk in several
lines of patients. The aim of this study was to evaluate MPV in relation to OSA
severity, as well as to investigate the associations between MPV and anthropometric
characteristics and parameters of breathing function during sleep.
Materials and methods: This study included 699 subjects with suspected sleep
apnea, who were all evaluated by Epworth Sleepiness Scale (ESS), physical exami-
nation and polysomnography. According to Apnea-Hypopnea Index (AHI), patients
were divided into 4 groups: Group A (n=156) with AHI<5/h; Group B (n=137)
AHI: 5-14.9/h; Group C (n=100) AHI: 15-29.9/h and Group D (n=303) AHI
≥30/h. MPV (blood samples anticoagulated with sodium citrate) was measured in
two blood cell counters (Sysmex SF-3000 and Sysmex XE 2100).
Results: MPV was significantly higher in group D (mean value 11.7±1.2) than in
groups A (9.9±1.2), B (9.9±1.6), and C (10.8±1.8) (p <0.001). In all patients,
significant correlations were shown between MPV and AHI (p<0.001), average
SpO2 (p<0.001), minimum SpO2 (p<0.001), t<90 (p<0.001), Arousal Index
(p<0.001) and ESS (p=0.002), while regression analysis revealed no association
between MPV and BMI (p=0.855) or age (p=0.774).
Conclusions: MPV is higher in patients with severe OSA and is correlated
with various indices of breathing function during sleep, suggesting a role in the
pathogenesis of cardiovascular risk in OSA patients.

P1742
Prevalence and predictors of arrhythmia in patients with obstructive sleep
apnea (OSA)
Ahmed BaHammam1, Nader Alasousi2, Munir Sharif1 , Ahmad Hesi2.
1University Sleep Disorders Center, King Saud University, Riyadh, Saudi Arabia;
2Cardiac Sciences Center, King Saud University, Riyadh, Saudi Arabia

Background: Very limited number of studies has addressed cardiac arrhythmias
in OSA patients.
Objectives: To estimate the prevalence and types of arrhythmias in OSA patients

and to try to detect predictors for arrhythmia in this group of patients.
Methods: In this case-control study, polysomnography (PSG) of all patients with
and without OSA were reviewed by physicians who were blinded to the existing
sleep disorder for the presence of arrhythmia.
Results: The study comprised 257 OSA patients and 99 non-OSA patients (con-
trol group). OSA patients had a mean age 47.9±13.5 years, body mass index of
35.7±9.5 kg/m2, apnea hypopnea index (AHI) of 42.4±36.9/hr, and males rep-
resented 60.7% of the group. The prevalence of arrhythmia in OSA patients was
higher than that in the non-OSA group (24.5% vs. 12.1%, p = 0.01). Among OSA
patients, premature atrial contraction was present in 10.1%, premature ventricular
contraction in 16.3% and atrial fibrillation in 4 patients (1.6%). OSA patients with
arrhythmias were significantly older (53.5±15.3 years vs. 46±12.4 years; p<0.05),
heavier (38.3±9.1 kg/m2vs. 34.9±9.5 kg/m2; p<0.05), had lower average noctur-
nal O2 saturation (91.4±6.8% vs. 93.6±5.6%; p<0.05), and spent longer time with
O2 saturation <90% (22.6±36.1 minutes vs. 11.2±25.2minutes; p<0.05). OSA
patients with arrhythmias had a higher prevalence of hypertension and ischemic
heart disease. Multivariate logistic regression analysis identified ischemic heart
disease as the only predictor of arrhythmias (OR 2.364, CI:1.004-5.592, p<0.05).
Conclusions: Arrhythmia was more prevalent among OSA patients with longer
periods of hypoxemia and those with ischemic heart disease.

P1743
Effects of auto-servo ventilation on cardiovascular function in patients with
congestive heart failure and sleep-disordered breathing – A multicenter
randomised controlled trial
Michael Artz1, Frederic Series2, Keir Lewis3, Pierre Escourrou4,
Ruth Obermeier1, Victoria Kehl5, Michael Pfeifer1,6 . 1Department of Internal
Medicine II, Division of Respirology, University Hospital Regensburg,
Regensburg, Germany; 2Centre de Recherche, IUCPQ, Universite Laval, Quebec,
Canada; 3Department of Respiratory Medicine, Prince Philip Hospital and
Swansea School of Medicine, Llanelli, United Kingdom; 4Centrede Medecine du
Sommeil, Hopital Antoine Beclare, Clamart, France; 5Institute for Medical
Statistics and Epidemiology, Technical University Munich, Munich, Germany;
6Center for Pneumology, Donaustauf Hospital, Donaustauf, Germany

Background: Auto-servo ventilation (ASV) has been shown to effectively sup-
press sleep-disordered breathing (SDB) in patients with congestive heart failure
(CHF). However, the effects of ASV on cardiac function, daytime activity and
quality of life are unclear (QOL).
Methods: Patients with stable optimised CHF (Left ventricular ejection frac-
tion (LVEF) ≤40%) and SDB (Apnoea-Hypopnoea Index (AHI) ≥20/hour) were
randomised to either ASV (BiPAP ASV, Philips Respironics, n=37) or the control-
group (n=35). LVEF (primary endpoint of the study, echocardiography), AHI
(polysomnography scored in one core lab), B-type natriuretic peptide (NT-proBNP),
daytime activity duration (actigraphy) and QOL (SF-36) were assessed at baseline
and 3 months.
Results: Significantly larger reduction in AHI was observed in the ASV-group
(average daily ASV use was 4.47±2.93 hours/day) than in the control group
(-39±16 vs. -1±13/hour, p<0.001). Both groups showed similar significant in-
crease of LVEF (+3.4±5 vs. +3.5±6%, p=0.9). In the ASV-group the reduction
of NT-proBNP (-360±569 versus +135±625 ng/ml) and the increase of daytime
activity duration (+14±52 vs. -24±41 min) was significantly greater than in the
control group (p=0.01 for both comparisons). Significant improvement was seen
in 3 of 8 domains of the SF-36 questionnaire in the ASV-group.
Conclusions: ASV in CHF patients with SDB reduces NT-proBNP levels as a
surrogate for improvement of cardiac function. Such changes were not associated
with significant changes in LVEF. Patients on ASV improved their activity periods
during the day and some domains of QOL.

P1744
Effect of auto servo-ventilation (ASV) and continuous positive airway
pressure (CPAP) on B-type natriuretic peptide (NT-proBNP) in patients with
co-existing obstructive (OSA) and central sleep apnea (CSA) in heart failure
(HF)
Winifried Randerath, G. Nothofer, N. Anduleit, M. Treml, C. Priegnitz,
W. Galetke. Institut für Pneumologie, Krakenhaus Bethanien gGmbH, Solingen,
Germany

Introduction: The optimal ventilatory mode for patients with co-existing OSA
and CSA in HF is unclear. We investigated the effects of ASV and CPAP therapy
on NT-proBNP, a marker of HF severity.
Methods: 70 patients (66.3±9.1 y., 31.3±6.0 kg/m2) with <80% Cheyne-Stokes
respiration and 20-50% obstructive disturbances were randomly assigned to either
ASV or CPAP treatment (BiPAP autoSV, Philips-Respironics). Polysomnographic
parameters and NT-proBNP levels were measured at baseline and after 12 months.
Data of patients who used their device during the whole period were analyzed
(26 ASV, 25 CPAP). For further analysis, patients were divided into responders
(AHI<10/h and <50% below baseline AHI) and non-responders.
Results: AHI significantly improved in both groups (ASV: 48.0±25.0 vs.
6.9±6.8/h, p<0.001, CPAP: 41.6±15.4 vs. 11.4±9.6/h, p<0.001). ASV was
superior in reducing central disturbances (5.0±5.9 vs. 9.1±8.2, p<0.05). NT-
proBNP was similar at baseline and improved after 12 months only in the ASV
group (ASV: 537±892 vs. 241±315ng/L, CPAP: 687±979 vs. 876±1882 ng/L,
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p<0.05). There were 32 responders (19 ASV, 13 CPAP) and 19 non-responders
(7 ASV, 12 CPAP). NT-proBNP among responders was lower after treatment
(214±236 vs. 1016±2121, p=0.07).
Conclusions: Effective treatment of co-existing OSA and CSA with ASV improves
NT-proBNP levels, suggesting a relief of cardiac load. This may be related to a
more efficient reduction of central disturbances in this group of patients compared
to CPAP.

P1745
Adaptive servoventilation reduces the risk of malignant arrhythmic events in
patients with congestive heart failure and Cheyne-Stokes respiration
Thomas Bitter1, Nina Westerheide2, Georg Nölker1, Klaus-Jürgen Gutleben1,
Jürgen Vogt1, Johannes Heintze1, Dieter Horstkotte1, Jost Niedermeyer3,
Olaf Oldenburg1. 1Department of Cardiology, Heart and Diabetes Center North
Rhine-Westphalia, Ruhr University Bochum, Bad Oeynhausen, Germany;
2Department of Statistics, University of Bielefeld, Bielefeld, Germany;
3Department of Internal Medicine, General Hospital Bad Oeynhausen, Bad
Oeynhausen, Germany

Cheyne-Stokes respiration (CSR) is an independent risk factor for malignant ar-
rhythmias in patients (pts) with congestive heart failure (CHF). The aim of this
study was to investigate whether treatment of CSR with Adaptive Servoventilation
(ASV) reduced the risk of malignant arrhythmic events in pts with CHF.
403 pts with CHF (LVEF ≤ 45%, NYHA-class ≥ 2) and an implanted CRT-D
or ICD device underwent overnight polygraphy with 221 having mild or no CSR
(Apnea Hypopnea Index (AHI) < 15/h), and 182 having moderate to severe CSR
(AHI > 15/h). Those with CSR were offered therapy with ASV accepted by 96
and rejected by 86 pts. During follow-up (48 months) CRT or ICD monitored
ventricular arrhythmias and cardioversion events were recorded in addition to
clinical and physiologic measures of heart failure severity.
Event-free survival from a) appropriately monitored ventricular arrhythmias and
b) appropriate cardioverter-defibrillator therapies was shorter in the untreated CSR
group compared to the treated CSR and the no CSR group. Stepwise Cox pro-
portional hazard regression analysis showed untreated CSR (a: HR 1.99, 95%CI
1.46-2.72, p<0.001; b: HR 2.19, 95%CI 1.42-3.37, p<0.001), but not treated CSR
(a: HR 1.06, 95%CI 0.74-1.50; p=0.77; b: HR 1.21, 95%CI 0.75-1.93, p=0.43)
was an independent risk factor.
Conclusion: In pts with CHF and CRT/ICD the presence of untreated CSR is
a risk factor for malignant arrhythmias. Treatment of CSR with ASV mitigates
the risk. If present, CSR appears a therapeutic target for pts with CHF at risk of
malignant arrhythmias.

P1746
French national prospective registry of sleep apnea (RESAS): Determinants
of hypertension and cardiac failure in 3093 obese patients
Jean-Louis Pepin1,2 , Renaud Tamisier1,2, Patrick Levy1,2, Marc Sapene3,
Annabelle Vicente4, Jean-François Timsit5,6, Gérard Huchon7. 1INSERM U
1042, HP2 Laboratory (Hypoxia: Pathophysiology), Joseph Fourier University,
Grenoble Cedex 09, France; 2Locomotion, Rehabilitation and Physiology
Department, Grenoble University Hospital, Grenoble Cedex 09, France; 3Sleep
and Vigilance Unit, Polyclinique Bordeaux Caudéran, Bordeaux, France; 4The
Sleep Registry of the French Pneumology Federation (OSFP), The French
Pneumology Federation, Paris, France; 5Medical Intensive Care Unit, Grenoble
University Hospital, Grenoble Cedex 09, France; 6INSERM U823, Albert Bonniot
Institute, Joseph Fourier University, La Tronche, France; 7Respiratory and
Intensive Care Medicine, AP-HP, Hôtel-Dieu Hospital, Paris Descartes
University, Paris Cedex 4, France; 8On Behalf of the Scientific Council of The
Sleep Registry of the French Pneumology Federation, OSFP, Paris, France

Rationale: Both obesity and obstructive sleep apnea (OSA) are risk factors for
hypertension (HT) and chronic heart failure (CHF). The association between OSA
and COPD (overlap syndrome) and the obesity hypoventilation syndrome (OHS)
have been proposed as leading to enhanced cardiovascular risk.
Methods: 3093 obese subjects (IMC>30kg/m2) referred for suspicion of OSA
were prospectively assessed by sleep studies, lung function tests and blood gazes.
For the whole group, mean age was 57±13 years with 66% of men, mean BMI:
36.8±6.2 kg/m2, 52.8% of the subjects being hypertensive and 3.23% suffering
from CHF. 926 of the 3093 did not exhibit OSA or COPD.
Results: In multivariate analysis, prevalent hypertension was associated with OSA
(Odd ratio (OR): 1.23 (confidence intervals (CI): 1.04-1.45), p=0.015), ≥2 nocturia
episodes per night (OR: 1.295 (CI: 1.10-1.52), p<0.01), type 2 diabetes (OR: 2.12
(CI: 1.56-2.88), p<0.01), hypercholesterolemia (OR: 1.94 (CI: 1.6-2.34), p<0.01),
reduced physical activity (OR: 1.25 (CI: 1.04-1.49), p<0.01), each one unit in-
crease in BMI increase (OR: 1.025 (CI: 1.01-1.04), p<0.01), each one unit increase
in age (OR: 1.06 (CI: 1.04-1.07), p<0.01). In multivariate analysis, cardiac failure
was explained by diurnal hypoventilation (OR: 2.64 (CI: 1.67-4.29), p<0.01),
reduced physical activity (OR: 3.73 (CI: 2.44-5.7), p<0.01), former smoking (OR:
1.63 (CI: 1.06-2.51), p=0.025), and each one unit increase in age (OR: 1.07 (CI:
1.03-1.11), p<0.01).
Conclusions: Sleep apnea was linked with HT independently of other classi-
cal cardiovascular risk factors. Diurnal hypoventilation was highly predictive of
cardiac failure.

P1747
Neurocognitive profile of children with congenital central hypoventilation
syndrome (CCHS)
Anne Wallet1, Jessica Save1,3, Isabelle Husson3, Ha Trang1,2. 1French Centre of
Reference of CCHS, Robert Debré Hospital AP-HP, Paris, France; 2Pediatric
Sleep Centre, Robert Debré Hospital AP-HP, Paris, France; 3Pediatric
Neurology, Robert Debré Hospital AP-HP, Paris, France

Congenital Central Hypoventilation Syndrome (CCHS) is a rare disorder of se-
vere central autonomic respiratory control and global dysfunction of autonomous
system. Patients present with severe apnoeas and alveolar hypoventilation at birth,
requiring ventilatory support for lifetime. PHOX-2B gene mutation is found in most
patients. The present study examines the neuropsychological profile of children
with PHOX-2B mutation confirmed neonatal onset CCHS.
Methods: During their follow-up in the French Center of Reference of CCHS in
Paris, France, 16 children (mean age 8.9 yrs ± 8.1) underwent neurocognitive as-
sessment. Verbal functions, visuoperceptive reasoning, memory and visuographic
speed were evaluated. Furthermore, visuospatial treatment and attention and exec-
utive functions were tested for 9 children.
Results: For the whole group, mean general intelligence index (75,9) was lower
than that of the general population. However, a large variance was observed (SD
20,6) as well as a broad range of intellectual abilities. Memory difficulties were
observed among 38% of the children and a slower cognitive treatment in 33%.
In addition, attention deficits and visuospatial disorders were present in 67% and
66% of them respectively.
Conclusions: Children with CCHS are at risk to develop neurocognitive deficits,
especially in memory, attention and visuospatial treatment. Factors underlying
these abnormalities are to be determined. Neurocognitive monitoring should be
included in long-term follow-up of CCHS.

P1748
The use of occlusal splint can change autonomic cardiac modulation in
bruxers?
Isabella Aguiar1, Fernando Sergio Leitao Filho3, Raquel Hirata1,
Luciana Sampaio1, Newton Faria Junior1, Sergio Nacif2, Luis Vicente Oliveira1,
Lilian Chrystiane Giannasi1. 1Rehabilitation Sciences Master’s Program, Nove
de Julho University, Sao Paulo, SP, Brazil; 2Sleep Respiratory Diseases, Servidor
Publico do Estado de Sao Paulo Hospital, Sao Paulo, SP, Brazil; 3Medicine
Department, Fortaleza University, Fortaleza, CE, Brazil

Introduction: Sleep bruxism was recently classified as a sleep related movement
disorder and it been linked to emotional alterations, arousals and neurological
systems.
Objective: To evaluate the alteration in heart rate variability (HRV) in bruxers
prior and after 1 month of occlusal splint (OS) usage.
Methods: Thirteen consecutive patients were enrolled in the study. Patients related
masseter, temporalis, cervical and headache pain. Clinical diagnosis of SB was
made considering the presence of tooth wear, the presence of hypertrophy of
masseter and/or temporalis muscles and sleep bruxism events related by partners.
Upper and lower stone casts were made to analyze tooth wear degree and location.
The T-test for paired observation and Wilcoxon test for non paired observations
was used to analyze the impact of OS on HRV.
Results: All TMD symptoms were decrease after first month of OS usage. The
HRV assessed by NES showed that the RR interval improved from 801.0±28.0
to 833.0±30.0 but was not significant. The frequency–domain parameter was not
significant for both Fast Fourrier Transform and Wavelet spectral method in both
parasympathetic and sympathetic area. Low frequency and High frequency did not
alter post 1 month of OS usage.
Conclusion: Occlusal splint reduced all TMD symptoms related prior treatment.
HRV was not changed, maybe due to the short period of the study, one month, of
OS usage. Further evaluation with a longer period of treatment is needed.

P1749
SAHS and stroke. CPAP compliance and new stroke events
Beatriz Arias Arcos, Ascensión Hernando Sanz, Fernando Gonzalez Torralba,
Salvador De la Torre Carazo, Trinidad Díaz Cambriles, Maria Josefa Díaz de
Atauri Rodriguez de los Ríos. Pneumology Service, Hospital Universitario 12 de
Octubre, Madrid, Spain

Aim: To describe CPAP compliance and new ischemic stroke events in SAHS post
stroke patients.
Methods and participants: Prospective observational study. Inclusion criteria:
patients suffered from stroke event from January 2000 until November 2010 and
posterior SAHS diagnosis with 3 months follow up. Two groups were defined:
group 1, patients with current CPAP use and group 2, patients with no CPAP
treatment. All were evaluated for new stroke events. SAHS, was defined as AHI
(apnea + hypopnea per hour of sleep/recording) ≥ 10 and severe as AHI >30.
Bivariate analysis was performed to evaluate differences between groups, and
multivariate of COX proportional risks to review new stroke and variables as sex,
age, BMI, neck circumference, Epworth scale, ODI,% time saturation under 90%,
AIH, cigarette smoking and hypertension.
Results: 110 patients were included, 85 men (77%), mean age 62±10.7 SD. Group
1 and group 2 were 62 and 48 patients, respectively. New events incidence in
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group 1 was 16 (26%) and 11 (23%) in group 2, they were no significant statistic
differences (p=0.72). The statistically significant variables in multivariate analysis
were neck circumference OR [0.87 (IC95% 0.76-0.99; p=0.04)] and BMI OR [0.86
(IC95% 0.75-0.98; p=0.02)]. The survival analysis results are:

Mean age (± SD) Median survival P (Log rank)

Group 1 62.65±9.76 * 0.012
Group 2 64.04±12.36 * 0.012

*Not reached.

The stroke event free time until new event in group 1 was 31.4 months ± 22.6 SD,
and in group 2, 25.32 months ±13.9 SD, without statistical significance.
Conclusions: New stroke development is not associated with CPAP compliance,
however it seems to have longer survival probability in CPAP compliant patients.

P1750
Gender-dependent characteristics of sleep-disordered breathing in chronic
heart failure
Holger Woehrle1, Gerhard Weinreich2, Michael Arzt3, Olaf Oldenburg6,
Karl Wegscheider5, Erland Erdmann4, Helmut Teschler2. 1Science Center,
ResMed, Martinsried, Germany; 2Pneumology, Ruhrlandklinik - University
Hospital, Essen, Germany; 3Department of Internal Medicine II, University of
Regensburg, Regensburg, Germany; 4Department of Internal Medicine III,
University of Cologne, Cologne, Germany; 5Institute for Biometry and
Epidemiology, University Hamburg, Hamburg, Germany; 6Department of
Cardiology, Heart and Diabetes Centre North-Rhine Westphalia, Ruhr University
Bochum, Bad Oeynhausen, Germany

Background: Sleep-disordered breathing (SDB) is common in patients with
chronic heart failure (CHF) and influences the progression of the disease. Large
multi-centre studies are missing yet.
Methods: In the ongoing prospective multi-centre SchlaHF registry we studied
so far 1,273 CHF patients diagnosed by gold standard polysomnography (PSG).
New York Heart Association (NYHA) class was ≥II and left-ventricular ejection
fraction (LVEF) ≤45%. Patients were screened with a two-channel device and
referred to a sleep laboratory in case of suspected SDB. Using PSG we studied
sleep and SDB characteristics in these referred CHF patients. SDB was defined as
apnea-hypopnea index (AHI) >15/h.
Results: Gender-dependent sleep efficiency was similar in central sleep apnea
(CSA) (m: 75.6%, f: 76.2%, n.s.), obstructive sleep apnea (OSA) (m: 73.8%, f:
70.4%, n.s.) and in patients without SDB (m: 76.0%, f: 73.9%, n.s.). The same
results we found for sleep duration in CSA (m: 317min, f: 324min, n.s.), OSA (m:
313min, f: 294min, n.s.) and no SDB (m: 320min, f: 312min, n.s.). We studied AHI
in CSA (m: 38.1/h, f: 32.6/h, n.s.), OSA (m: 38.0/h, f: 34.9/h, n.s.) and in patients
without SDB (m: 8.5/h, f: 9.0/h, n.s.). Significant gender-dependent differences
were found in the respiratory subindices: apnea-index (AI) in CSA (m: 23.8/h, f:
14.5/h, p<0.05), OSA (m: 22.4/h, f: 14.5/h, p<0.05) and in patients without SDB
(m: 3.7/h, f: 3.2/h, n.s).
Conclusions: In the SchlaHF registry sleep duration and sleep efficiency were
similar both in men and women regarding CSA, OSA and patients without SDB.
Gender-dependent differences were found in the subindices AI and HI.

P1751
The impact of obstructive sleep apnea syndrome on cardiovascular system in
children
Labrini Damianidou1, Maria Eboriadou1, Andreas Giannopoulos1,
Katerina Haidopoulou2, Irini Tzimou1, Ioannis Tsanakas3, Fani Athanasiadou1.
12nd Department of Pediatrics, AHEPA Hospital, Thessaloniki, Greece; 24th
Department of Pediatrics, Papageorgiou Hospital, Thessaloniki, Greece; 33rd
Department of Pediatrics, Hippokratio Hospital, Thessaloniki, Greece

Introduction: Obstructive Sleep Apnea Syndrome (OSAS) has been shown to be
an independent risk factor for cardiovascular disease in adults. However, few data
are known about the effect of OSAS on cardiovascular system in children.
Aims: To investigate clinical and laboratory parameters associated with cardiovas-
cular disease in children with OSAS.
Methods: Seventeen subjects, aged 5 to 12 years (mean age 9,24±2,19 years), re-
ferring for evaluation of systematic snoring (≥4 nights/week), underwent overnight
polysomnography,evaluation of blood pressure, lipidaemic profile and complete
echocardiographic assessment. According to the Apnea Hypopnea Index (AHI)
subjects were divided into three groups: A. primary snoring (AHI<1, n=1), B.
mild OSAS (AHI= 1-5, n=12), C. moderate-severe OSAS (AHI >5, n=4).
Results: There were no significantly differences in age, sex, heart rate, systolic and
diastolic blood pressure and lipidaemic profile among the groups (p≥0.05).Right
ventricular dimension (Right Ventricular end-Diastolic dimension -RVDd) and left
ventricular dimensions (Left Ventricular end-Diastolic dimension – LVDd, Left
Ventricular diastolic mass – LVdmass, Left Ventricular Posterior Wall diastolic
–LVPWd, IntraVenticular Septum diastolic – IVSd)), were not statistically signifi-
cant different between the three groups and were within normal limits. RVDd was
higher in OSAS patients (p=0,096) than in controls.
Conclusion: The present study suggests that young patients with systematic
snoring have no echocardiographic evidences of cardiac dysfunction. Neverthe-

less, there is a correlation of increased right ventricular dimension, although not
statistically significant, in patients with OSAS.

P1752
Effect of disease severity on heart rate recovery following laboratory and field
exercise testing in patients with obstructive sleep apnea (OSA): A
comparative study
Kyriaki Cholidou1, Ioannis Vogiatzis2, Vasilis Andrianopoulos3,
Ioannis Kostakis1, Evaggelos Markozannes1, Konstantina Kyrkou1,
Manos Alchanatis1. 11st Respiratory Medicine Department, Sotiria Hospital,
University of Athens, Athens, Greece; 2Department of Physical Education and
Sports Sciences, University of Athens, Athens, Greece; 3Department of Critical
Care Medicine and Pulmonary Services, Evangelismos Hospital, University of
Athens, Athens, Greece

Introduction: It is known that patients with Obstructive Sleep Apnea (OSA) have
increased activity of the sympathetic nervous system and decreased activity of
the parasympathetic nervous system. Heart rate recovery in the first minute after
exercise (HRR1) is often used as an index to stratify risk factor for cardiovascular
mortality in OSA patients.
Methods: We studied twenty five patients by polysomnography in the laboratory.
Ten patients diagnosed with moderate OSA (15<AHI<30), ten patients diagnosed
with severe OSA (AHI>30) and five participants were normal (AHI<5). HRR1

following cessation of incremental exercise to the limit of tolerance on the cycle
ergometer and after termination of a six minute walking test (6MWT) was assessed
by a Nonin pulse oximeter worn on the wrist in all patients and controls.
Results: There was a significant (p<0.05) difference in HRR1 after the maximal
incremental test among severe and moderate OSA patients and healthy controls
(by 18±5 and 25±5 and 34±4 beats/min, respectively). Similarly, HRR1 after the
6MWT was different between the two patient groups (severe by 15±5 and moder-
ate by 19±4 beats/min) and normal subjects (28±5). There was no difference in
the magnitude of HRR1 between the two exercise tests across the three groups.
Conclusion: The more advanced the disease severity of OSA the slower was
the recovery of heart rate after the exercise. The 6MWT reflects equally well to
the incremental maximal test the sluggishness in heart rate recovery and hence it
can be used alternatively to the maximal exercise test to detect the likelihood of
cardiovascular risk in patients with OSA.

P1753
Impact of obstructive sleep apnea on diastolic function
Stefan Andreas, Lars Lüthje, Rolf Wachter, Frank Edelmann, Gert Hasenfuss,
Burkard Pieske. Pneumology, Lungenfachklinik Immenhausen, Immenhausen, Krs
Kassel, Germany Cardiology and Pneumology, Universitätsmedizin, Göttingen,
Germany

The association of obstructive sleep apnea (OSA) with diastolic dysfunction is
unclear. We investigated whether OSA independently affects diastolic function in
a primary care cohort of patients with cardiovascular risk factors.
378 study participants with risk factors for diastolic dysfunction (e. g. hyper-
tension, diabetes, heart failure) from the germanwide DIAST-CHF cohort were
prospectively included into this substudy and a polygraphy was performed in all
patients. Diastolic dysfunction was assessed by comprehensive echocardiography
including tissue Doppler.
Patients with more episodes of central sleep apnea than obstructive sleep apnea
were excluded from further analysis (n=14). In the remaining subjects, 22.8% had
an AHI > 15/h. The prevalence of diastolic dysfunction increased from 75.0%
(none) to 81.8% (mild) to 90.2% (severe sleep apnea), p=0.020. The degree of
diastolic dysfunction also increased with sleep apnea severity. In univariate regres-
sion analysis, age, AHI > 15, heart rate, body mass index, systolic blood pressure
and left ventricular mass were associated with diastolic dysfunction. In multivari-
ate regression analysis, only age, AHI > 15 and heart rate were independently
associated with diastolic dysfunction.
In conclusion OSA is independently associated with diastolic dysfunction in
patients with risk factors for diastolic dysfunction.
This work was supported by grants from the German Federal Ministry of Education
and Research (German Heart Failure Network, TP 7 (FKZ 01GI0205) and clinical
trial program Aldo-DHF (FKZ 01KG0506)).

P1754
Early cardiovascular disease markers in “healthy” OSA patients are
correlated with sympathetic activity
Donato Lacedonia1,4, Renaud Tamisier1,2, Jean-Philippe Baguet3,
Jean-Louis Pepin1,2, Patrick Levy1,2. 1INSERM U1042, HP2 Laboratory
(Hypoxia: Pathophysiology), Joseph Fourier University, La Tronche, France;
2Locomotion Rehabilitation and Physiology Department, Grenoble University
Hospital, Grenoble Cedex 09, France; 3Cardiology Department, Grenoble
University Hospital, Grenoble Cedex 09, France; 4Institute of Respiratory
Diseases, Department of Medical and Occupational Sciences, University of
Foggia, Foggia, Italy

Rationale: Obstructive sleep apnea syndrome (OSAS) is associated with high
Sympathetic activity (SA) and a subsequent risk of hypertension and atheroscle-
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rosis. Objectives were to assess SA and its impact on early cardiovascular disease
markers.
Methods: In 25 otherwise healthy OSA and 13 aged-matched controls we mea-
sured SA by direct peroneal microneurography: Muscle Sympathetic Nerve Activity
(MSNA). All subjects underwent a full polysomnography, 24h Ambulatory Blood
Pressure Monitoring (ABPM), arterial stiffness by Pulse Wave Velocity (PWV),
vascular reactivity by Peripheral Arterial Tone (PAT) and early atherosclerosis by
arterial carotid Intima Media Thickness (IMT). Preliminary data in 7 OSA and 7
controls were obtained after 6 month (CPAP for OSA).
Results: OSA patients (BMI 25.9±2.8 kg/m2; AHI 38.8±20.4/h; Age 53±11
yrs) and healthy controls (BMI 23.9±2.6 kg/m2; AHI 7.9±5.8/h; Age 48±13
yrs). They were comparable for all but for BMI (p<0.05). At baseline SA was
higher in OSA than in controls 39.8±9.4 vs 30.6±7.3 bursts/min p<0.01). SA was
correlated with OSAS severity (mean nocturnal SaO2, -0.401 p<0.05). SA also
correlated with cardiovascular markers, vascular reactivity PAT (-0.354 p<0.05),
systolic and diastolic office (0.406 p<0.05 and 0.536 p<0.001) and ABPM blood
pressure (0.4 p<0.05 and 0.514 p<0.01), and IMT (0.464 p<0.01). 6-month CPAP
treatment induced a significant reduction in SA -10.3±8.1 vs 1.5±5.9, bursts/min
p<0.01).
Conclusion: Early cardiovascular disease markers are correlated with SA, sup-
porting the fact that SA is likely to play a significant role in the cardiovascular
morbidity of OSA patients.

222. Comorbidities and impact on society of
asthma and COPD

P1755
Development and validation of a new comorbidity index for COPD
Miguel Divo1, Claudia Cote4, Juan Pablo De Torres2, Ciro Casanova6, Jose
Maria Marin5, Victor Pinto-Plata3, Javier Zulueta2, Carlos Cabrera7,
Jorge Zagaceta2, Bartolome Celli1. 1Pulmonary and Critical Care, Brigham and
Women’s Hospital, Boston, MA, United States; 2Pulmonary Medicine, Clinica
Universitaria/Universidad de Navarra, Pamplona, Spain; 3Pulmonary and
Critical Care, St. Elizabeth’s Medical Center, Boston, MA, United States;
4Pulmonary and Critical Care, Bay Pines Veterans Affairs Medical Center, Bay
Pines, FL, United States; 5Pulmonary Medicine, Hospital Miguel Servet,
Zaragoza, Spain; 6Pulmonary Medicine, Hospital Nuestra Senora de la
Candelaria, Tenerife, Spain; 7Pulmonary Medicine, Hospital Universitario de
Gran Canaria Dr. Negrín, Palmas de Gran Canaria, Spain

Comorbidities influence outcome in COPD, but, their role remains poorly de-
scribed. We studied the impact on survival of COPD related comorbidities and
developed a COPD specific comorbidity (COTE) index. We also compared COTE
with the Charlson Comorbidity Index (CCI) and BODE.
Methods: We followed 1664 COPD subjects for over 4 years. Systematically,
80 possible comorbidities were recorded including conditions listed in CCI. In a
randomly selected 2/3 of the cohort we calculated their prevalence. Using Cox
proportional hazard, 6 of these comorbidities were independently associated with
mortality. We then assigned points to the 6 comorbidities and constructed the
COTE index based on likelihood ratios for death.

Comorbidities predictive of mortality

HR 95% CI (p<0.05) COTE points

Cancer Localized 2
Cancer Metastatic 6

Pancreatic 3.05 1.20–6.28
Lung 2.06 1.67–2.52
Bladder 1.60 1.08–2.28

Pulmonary Fibrosis 1.55 1.18–2.01 2
A fibrilation 1.42 1.15–2.75 1
CHF 1.38 1.12–1.69 1
Cirrhosis 1.60 1.02–2.39 2

The COTE index was then validated in the rest (1/3) of the cohort. Finally, we
compared the value of COTE,Charlson and BODE index to predict mortality in
the whole population.
Results: 23 of 80 comorbidities differed in prevalence between survivors and
non-survivors. The COTE index was superior to Charlson in mortality prediction:
HR (95%CI) of [1.22 (1.17,1.27, p<0.001) vs 1.03 (0.99,1.07, p =0.126)] and
complementary to BODE [1.32 (1.28,1.36, p < 0.001)].
Conclusion: Comorbidities are prevalent in COPD and a subset of them influences
survival. The COTE is simpler and more accurate than the Charlson index to
predict survival. The COTE also adds independent predictive power to the BODE
index.

P1756
Association between lung function and subclinical atherosclerosis in
overweight subjects
W. Thijs1,3, K.B. Gast2, R. Mutsert2, F.H. Krouwels3, C.F. Melissant3,
P.S. Hiemstra1, F.R. Rosendaal2, S. Middeldorp1,4 , K.F. Rabe1,5. 1Department of
Pulmonology, LUMC, Leiden, Netherlands; 2Department of Epidemiology,
LUMC, Leiden, Netherlands; 3Department of Pulmonology, Spaarne Hospital,
Hoofddorp, Netherlands; 4Department of Vascular Medicine, AMC, Amsterdam,
Netherlands; 5Department of Pulmonology and Thoracic Surgery, Krankenhaus
Grosshansdorf, Grosshansdorf, Germany

An association between COPD and subclinical atherosclerosis that persisted after
adjusting for cardiovascular risk factors has been reported. This may explain the
excess cardiovascular mortality seen in patients with COPD.
Objective: To investigate the association between lung function and subclinical
atherosclerosis in a population of obese adults with a normal lung function.
Methods: This is a cross-sectional analysis of the NEO (Netherlands Epidemi-
ology of Obesity) study, a cohort of adults aged 45 to 65 years with a Body
Mass Index (BMI) 27≥ kg/m2. The association between FEV1 and subclinical
atherosclerosis (mean maximal common carotid intima- media thickness [cIMT]
measured by ultrasound) was assessed using linear regression.
Results: 1115 adults were included with a mean (25th-75th percentiles) age of 56
(51-61) y, BMI of 31 (28-32) kg/m2, FEV1 of 104% (94-113) and 48,7% men.
One percent FEV1% increase was associated with 0.001 mm (95% CI -0.001,
-0.002) decrease in mean maximal cIMT.

Figure 1. Mean (95% CI) mean maximal cIMT categorized by tertiles of FEV1% predicted.

After adjustment for age, sex, pack years and BMI the β was 0.001 (95%CI -0.001,
0.000).
Conclusion: The association between lung function and subclinical atherosclerosis
in obese subjects with a normal lung function is weak and a great part of the initial
association is explained by confounders. The small association is probably due to
residual confounding.

P1757
Impact of pulmonary function on cardiovascular disease events in persons
with metabolic syndrome and diabetes
Hwa Lee1, Janet Lee2, Victor Lopez1, Graham Barr3, Mercedes Carnethon4,
David Yanez5, Nathan Wong1. 1Medicine, University of California School of
Medicine, Irvine, CA, United States; 2Biology, University of California Irvine,
Irvine, CA, United States; 3Medicine, Epidemiology, Columbia University, New
York, NY, United States; 4Preventative Medicine, Northwestern University,
Chicago, IL, United States; 5Biostatistics, University of Washington, Seattle, WA,
United States

Objective: Reduced pulmonary function (PFT), metabolic syndrome (MetS), and
diabetes (DM) are associated with cardiovascular disease (CVD) risk; it is unclear
if the risk of PFT is similar across these conditions. We compared the impact of
reduced PFT on CVD event risk in persons with MetS, DM or neither condition.
Method: We examined 4289 adults aged 65-98 (61.3% female, 15% African
American, 11.2 years mean follow up time) without prior CVD from the Cardio-
vascular Health Study with forced expiratory volume at 1 second (FEV1), forced
vital capacity (FVC) and CVD risk factors measured at baseline. Cox regression
examined whether PFT was associated with risk of new coronary heart disease
(CHD) and CVD events in all disease categories.
Results: Hazard ratios (HR) for CHD and CVD events compared persons in the
4th (Q4) vs. 1st quartile of FEV1 and FVC, and continuously (per SD). The
inverse association of FEV1 and FVC with CVD and CHD events was strongest
in those with neither condition, but weaker in those with DM and MetS. Results
were similar for continuous analyses except both FVC and FEV1 also significantly
predicted CVD events in those with MetS.
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Adjusted HR and 95% CI

Neither (n=2387) MetS (n=1327) DM (n=575)

CVD FEV1 Q4 vs 1 0.58 (0.46-0.74) 0.77 (0.56-1.05) 0.62 (0.43-0.90)
FVC Q4 vs 1 0.51 (0.39-0.66) 0.72 (0.51-1.02) 0.65 (0.44-0.96)

CHD FEV1 Q4 vs 1 0.71 (0.55-0.91) 1.03 (0.75-1.41) 0.59 (0.39-0.90)
FVC Q4 vs 1 0.63 (0.48-0.84) 0.97 (0.68-1.39) 0.58 (0.38-0.90)

Adjusted for age, gender, ethnicity, HTN and lipid lowering medication, smoking status, SBP,
BMI, LDL, HDL, and glucose.

Conclusion: Reduced lung function is less strongly associated with incident CHD
and CVD in persons with MetS and DM.

P1758
Fatigue in COPD and the impact of heart disease comorbidity:
A population-based study
Caroline Stridsman1,2, Hana Müllerova3, Lisa Skär1, Anne Lindberg2,4.
1Department of Health Science, Division of Nursing, Luleå University of
Technology, Luleå, Sweden; 2The OLIN Studies, Sunderby Hospital, Luleå,
Sweden; 3WorldWide Epidemiology, GlaxoSmithKline R&D, Stockley Park,
United Kingdom; 4Department of Public Health and Clinical Medicine, Umeå
University, Umeå, Sweden

Background: Fatigue is a common symptom among people with COPD. However,
there are few studies describing fatigue in COPD and the impact of comorbidity,
none of them population based.
Aim: To describe fatigue in COPD by disease severity according to GOLD, and
the impact of self-reported heart disease.
Methods: The Functional Assessment of Chronic Illness Therapy (FACIT)- Fa-
tigue scale was used to assess fatigue; lower scores represent worse fatigue (0-52).
Data were collected in 2007 from the Obstructive Lung Disease in Northern Swe-
den (OLIN) COPD cohort; 564 subjects with COPD, with a distribution of disease
severity representative for the general population, and 786 non-COPD subjects.
Results: Median FACIT-F score was 44.0 in COPD subjects, significantly lower
compared to 46.0 in non-COPD (p=0.006). Score decreased by disease severity:
46.0, 43.7, and 37.5 in GOLD stage I, II, and III-IV (I vs II p=0.020, II vs III-IV
p=0.035). There was no significant difference between stage I and non-COPD.
In subjects without heart disease, there were lower scores in stage II, 45.0 and
III-IV, 38.5 compared to non-COPD, 47.0 (p=0.005 and p=0.205). In subjects with
heart disease, only stage III-IV had significantly lower scores than non-COPD,
30.5 vs 42.0 (p=0.030). Subjects with heart disease reported lower scores than
those without heart disease at all severities of COPD (non-COPD: 42.0 vs 47.0,
p<0.001, stage I: 40.5 vs 48.0, p<0.001, stage II: 40.0 vs 45.0, p=0.008 and stage
III-IV: 30.5 vs 38.5, p=0.051).
Conclusion: Fatigue increases with GOLD-defined disease severity, but the score
is not significantly different from non-COPD until stage II. Heart disease increases
fatigue in both COPD and non-COPD.

P1759
Reduced lung function is an independent risk factor for the development of
impaired glucose tolerance?
Takashi Yamane1, Akihito Yokoyama1, Naoki Shiota1, Hiroshi Ohnishi1,
Noboru Hattori2 , Nobuoki Kohno2. 1Department of Hematology and Respiratory
Internal Medicine, Kochi Medical School, Nangoku City, Japan; 2Department of
Molecular and Internal Medicine, Division of Clinical Medical Science, Graduate
School of Biochemical Sciences, Hiroshima University, Hiroshima City, Japan

Objectives: Whether reduced pulmonary function is a risk factor for the develop-
ment of impaired glucose tolerance (IGT) has yet to be determined. The aim of
the present study is to obtain more information on this point in Japanese males.
Methods: First, 975 men showing normal lung function without respiratory dis-
ease were recruited in cross-sectional research. All the subjects were divided into
quartiles according to baseline%FVC,%FEV1, and FEV1% and analyzed the ratio
of IGT and DM. Next, 511 men showing normal pattern in 75g OGTT were
recruited in longitudinal research. The subjects were divided into%FVC,%FEV1,
and FEV1% quartiles, we compared the cumulative incidence rates of IGT among
the four groups, and analyzed the risk factors for the development of IGT.
Results: In the cross-sectional research, the rates of IGT and DM for each quartile
at first examination were significantly associated with lower%FVC and%FEV1

quartile, but not significantly with lower FEV1% quartile. During the mean follow-
up period of 28.4±6.0 months, 89 (17%) among 511 normal glucose tolerance
(NGT) subjects developed IGT during this period. The cumulative incident rates of
IGT for each quartile were significantly higher in lower%FVC and%FEV1 group,
but not significantly with lower FEV1% quartile. In a Cox proportional hazards
model, only lower%FVC quartile was an independent risk for development of IGT
adjust for age, BMI, systolic BP, total cholesterol, CRP, and pack-year smoking.
Conclusions: Not reduced%FEV1 and FEV1% but reduced%FVC is an indepen-
dent risk factor for the development of IGT in Japanese males.

P1760
Lung function, bronchial hyperresponsiveness (BHR) and metabolic risk
factors in adults: Preliminary results from the gene environment interaction
in respiratory disease (GEIRD) survey
Lucia Cazzoletti1, Giuseppe Verlato1, Simone Accordini1, Cristina Bombieri2 ,
Veronica Cappa1, Pietro Ferrari3 , Kai Schenk3, Alessandro Marcon1,
Mario Olivieri4, Elisabetta Zanolin1, Roberto de Marco1, Marcello Ferrari3 .
1Department of Public Health and Community Medicine, University of Verona,
Verona, Italy; 2Department of Life and Reproduction Sciences, University of
Verona, Verona, Italy; 3Department of Medicine, University of Verona, Verona,
Italy; 4Unit of Occupational Medicine, Azienda Ospedaliera Universitaria
Integrata Verona, Verona, Italy

Impaired lung function is a risk factor for cardiovascular events and mortality,
and is associated with insulin resistance and type 2 diabetes mellitus. It is well
known that a common mechanism, such as insulin resistance and obesity, underlies
metabolic syndrome (MS).
Our aim was to assess the association between lung function and MS in the GEIRD
study, a nested multi-case control survey, in Verona, Italy.
The study population included 1117 subjects (aged 20-66 years) who underwent
spirometry (n=1113) and methacholine challenge (n=472). MS was defined accord-
ing to the presence of 3 or more of the following factors: blood pressure of 130/85
mmHg or higher, abdominal obesity (waist girth: men>=102,women>=88cm),
self reported dyslipidemia, self reported diabetes. We studied the association of
FEV1, FVC (% predicted), FEV1/FVC (%) and BHR (defined as a PD20<1mg)
with MS and each of its components (using multiple linear or logistic regression
adjusted for sex, age, height, smoking habits and case-control status).
MS was associated with reduced FEV1% predicted (b=-3.4,95%CI: -6.5,-0.2), but
not with FEV1/FVC (%) (b=-0.2,95%CI: -1.6,1.2). A negative but not statistically
significant association between MS and FVC% predicted (b=-4.3, 95%CI:-8.8,0.2)
was found. A positive association emerged between MS and BHR (OR=8.79,
95%CI: 2.3-33.8). Among MS components, only abdominal obesity was related
with a reduced FVC% predicted (b=-3.5, 95%CI: -6.0,-0.9).
Our data indicate that low FEV1% predicted and BHR are associated with MS.
The results of the present analysis deserves further investigation.

P1761

WITHDRAWN

P1762
Atopic status affects association between bronchial hyperresponsiveness and
asthma symptoms in females
Tine H. Malling1, Torben Sigsgaard2, Vivi Schlünssen2, Ole Find Pedersen2,
Øyvind Omland1,2, The RAV Group. 1Department of Occupational Medicine,
Aalborg Hospital, Aalborg, Denmark; 2Public Health, Environmental and
Occupational Medicine, University of Aarhus, Aarhus, Denmark

Bronchial hyperresponsiveness (BHR) is associated to asthma. Our objective was
to analyse if atopic status and gender affected the associations between asthma
symptoms and the extent of BHR.
Methods: In a Danish cross-sectional study of asthma in subjects aged 20-44 years
(ERCHS protocol) 933 subjects were eligible for analysis. Asthma symptoms were
defined by an 8 items asthma score (Pekkanen, J. et al, Eur. Respir. J. 2005;
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26: 28-35). Extent of BHR was defined as log-dose-slope (LDS) for FEV1 in a
methacholine-challenge (LDS = log10(((FEV1 start – FEV1 end)) * 100/(FEV1

start * dose)) + 2) + 1). Atopic status was defined as at least 1 of 13 positive skin
prick test (mean ≥3mm) for common inhalant allergens.
Results: Atopy was present among 181 (36%) females and 192 (45%) males (χ-
test, p=0.008). More females reported asthma symptoms (χ-test, p=0.02), and LDS
was higher among females (t-test, p<0.001). LDS was higher among atopic sub-
jects compared with the non-atopic (t-test, p<0.001). Figure 1 shows associations
between LDS and asthma score by gender and atopic status.

Significant interaction between atopy and asthma score was seen in females,
p<0.001.
Conclusion: LDS for FEV1 increases with the number of asthma symptoms, but
in non-atopic females this association is weaker than in atopic females and in men.
It remains unclear whether this is due to higher perception of asthma symptoms
among non-atopic females.

P1763
Asthma and caries: A systematic review and meta-analysis
Maritta S. Jaakkola1, Salla Alavaikko2, Leo Tjaderhane3, Jouni J.K. Jaakkola2.
1Respiratory Medicine Unit, Center for Environmental and Respiratory Health
Research (CERH), University of Oulu, Oulu, Finland; 2CERH, Institute of Health
Sciences, University of Oulu, Oulu, Finland; 3Institute of Dentistry, University of
Oulu, Oulu, Finland

Background: Currently there is some inconclusive evidence suggesting an effect
of asthma on increased caries.
Objective: We conducted a systematic review and meta-analysis to synthesize the
evidence on the relation between asthma and caries.
Methods: An Ovid Medline database search was performed from 1950 through
May 2010 using the MeSH terms “asthma” and “caries”. Summary effect esti-
mates were calculated with fixed- and random-effects models and determinants of
heterogeneity were studied in meta-regression analysis.
Results: The meta-analysis was based on 11 articles providing effect estimates of
asthma on primary dentition and 14 articles on permanent dentition. The summary
effect estimates of the relation between asthma and caries from the random-effects
models were 2.73 (95% CI 1.61, 4.64) and 2.04 (95% CI 1.41, 2.89), respectively.
Factors identified as determinants of heterogeneity were geographical region for
primary dentition and publication year, sample size, asthma definition used, and
information on the use of asthma medication for permanent dentition.
Conclusions: Based on existing evidence asthma doubles the risk of caries in pri-
mary and permanent dentition. Physicians and dentists should pay special attention
to preventive measures against caries in asthmatics.

P1764
Are systemic inflammatory markers predictive of loss of lean body mass in
COPD patients?
Tomas M.L. Eagan1,2, Esteban Gabazza3, Corina D’Alessandro-Gabazza3, Jon
A. Hardie1, Per S. Bakke2, Peter D. Wagner4. 1Department of Thoracic
Medicine, Haukeland University Hospital, Bergen, Norway; 2Institute of
Medicine, Section for Pulmonology, University of Bergen, Bergen, Norway;
3Department of Immunology, Mie University School of Medicine, Tsu City, Mie,
Japan; 4Department of Medicine, Division of Physiology, University of California
San Diego, La Jolla, CA, United States

Background: Previous studies suggest a relationship between systemic inflamma-
tion and body composition in COPD.
Methods: We examined the relationships between four plasma inflammatory mark-
ers; C-Reactive Protein (CRP), Tumor Necrosis Factor (TNFα), and interleukins
1&6 (IL-1, IL-6) and body composition (fat free mass index (FFMI, kg/m2), and
fat mass index (FMI, kg/m2)) in 409 stable COPD patients (aged 40-75, GOLD
categories II-IV, 249 male) from the Bergen COPD Cohort Study in Western Nor-
way. Levels of the four plasma markers were determined by enzymeimmunoassays
(EIAs) from samples taken at baseline, and after one and two years of follow-up.
FFMI and FMI were measured by bioelectrical impedance at baseline, and after
one, two and three years.
Results: None of the four markers were significantly related to FFMI at baseline,
either when modeled as categorical or continuous variables. CRP was significantly

associated with FMI at baseline, where mean (SD) FMI in the three CRP categories
0-1 ug/mL, 1-4 ug/mL, and 4+ ug/mL was 8.1 (2.4), 10.8 (4.3), and 12.5 (5.5)
in men and 6.6 (1.7), 7.4 (2.7), and 8.4 (3.0) respectively. TNFα, IL-1, and IL-6
showed no association with baseline FMI.
Examining the predictive value of the four markers for 3-yr change in body
composition, no significant associations were found. For example, mean (SD) 3-yr
change in FFMI was -0.09 (0.88), -0.23 (0.81), and -0.07 (0.90) in women (p=0.63)
for the three CRP categories, and -0.12 (1.15), -0.22 (1.47), and 0.15 (1.71) in
men (p=0.28).
Conclussion: Of the four systemic inflammatory markers CRP, TNF, IL-1, IL-6;
CRP only was related to body composition (FMI, not FFMI) at baseline. No
marker predicted change in FFMI or FMI.

P1765
Pulmonary tuberculosis and forced vital capacity (FVC): Results from the
BOLD study
Anamika Jithoo1, Peter Burney1, Eric Bateman2, Sonia Coton1, Bernet Kato1,
David Mannino3, A. Sonia Buist4. 1Respiratory Epidemiology and Public Health
Sciences, Imperial College, London, United Kingdom; 2Respiratory Medicine,
University of Cape Town Lung Institute, Cape Town, South Africa; 3Pulmonary
and Critical Care Medicine, Oregon Health and Sciences University, Portland,
United States; 4Pulmonary, Critical Care and Sleep Medicine, University of
Kentucky, Lexington, United States

Background: A history of pulmonary tuberculosis has been associated with
sequelae of both restrictive and obstructive patterns.
Aim: To assess the relationship of FVC and tuberculosis across 18 countries from
the Burden of Obstructive Lung Disease (BOLD) Study.
Methods: Population based samples of persons aged ≥40 years answered a ques-
tionnaire and performed good quality post bronchodilator spirometry (n=12407).
We defined 2 groups: A: FEV1/FVC>LLN and FVC<LLN (Restriction, low
FVC) and B: FEV1/FVC<LLN and FVC<LLN (Obstruction, low FVC) using
the NHANES III reference equations. In both groups we performed multiple
logistic regressions adjusting for age,sex, BMI and smoking for each country. A
metanalysis for each group stratified by country income was then constructed.
Results: Restriction with low FVC was measured in 2466 (20%) and obstruction
with low FVC in 433 (4%). A history of tuberculosis was reported by 467 (4%)
of participants. Figure 1 shows the meta-analyses for groups A and B stratified
by country income. Obstruction with low FVC was strongly associated with a
history of tuberculosis (OR 2.59; CI 1.73 -3.89). Restriction with low FVC was
not associated with tuberculosis (OR 1.04; CI 0.76 -1.41).

Conclusion: A history of tuberculosis is associated with low FVC only in the
presence of an obstructive defect.

P1766
Predictors of SpO2 ≤ 95% in a cross-sectional population based survey
Monica Linea Vold1, Hasse Melbye2, Ulf Aasebø1. 1Department of Respiratory
Medicine, University Hospital of North Norway, Tromsø, Norway; 2Department
of Community Medicine, University of Tromsø, Tromsø, Norway

Background: Pulse oximetry has become an important tool in evaluating, and
monitoring pulmonary diseases. There is limited knowledge on distribution of
SpO2 values in a general population.
Aims and objectives: We wanted to determine independent predictors of low pulse
oximetry values in a screened population.
Methods: A cross-sectional population based survey was performed in the city of
Tromsø, Norway, in 2007-2008. Valid spirometry and pulse oximetry (SpO2) were
performed in 6320 participants aged 38-87 years (57% women). The examina-
tions also included questionnaires and readings for hemoglobin, C-reactive protein
(CRP), pulse, weight and height. We considered resting oxygen saturation ≤ 95
as an abnormal value. Predictors of SpO2 ≤ 95% with a statistical significance
of p<0.25 were entered into a logistic regression model. In the final model we
included predictors with p≤0.05.
Results: We found SpO2 ≤ 95% in 400 participants (6.3%) and SpO2 ≤ 92 in
30 (0.5%). The strongest predictors in the logistic regression (p<0.001) were in-
creased BMI, reduced FEV1% predicted, and increased age, hemoglobin and CRP.
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Other significant predictors were current smoking (p=0.001) and former smoking
(p=0.037). The following variables did not reach statistical significance; pulse,
self-reported asthma, COPD, cardiovascular disease, atrial fibrillation, diabetes and
hypertension, neither did pack-years, dyspnea, cough, and recent airway infection.
Sex was an insignificant factor in the final model.
Conclusion: Independent predictors of SpO2 ≤ 95% in this population based
survey were BMI (↑), FEV1% predicted (↓), age (↑), hemoglobin (↑), CRP (↑),
and history of smoking (↑).

P1767
Short-term variation in air pollution triggers acute rejection after lung
transplantation
Hans Scheers1, Tim Nawrot2, Stijn Verleden3, Rachel Geenens3, Peter Hoet1,
Frans Fierens4, Verbeken Erik6, Ben Nemery1, Dirk Van Raemdonck5,
Geert Verleden3, Bart Vanaudenaerde3. 1School of Public Health, KU Leuven,
Leuven, Belgium; 2Centre for Environmental Sciences, UHasselt, Diepenbeek,
Belgium; 3Laboratory of Pneumology, KU Leuven, Leuven, Belgium; 4Air
Quality, Belgian Interregional Environment Agency, Brussels, Belgium;
5Department of Thoracic Surgery, KU Leuven, Leuven, Belgium; 6Department of
Pathology, KU Leuven, Leuven, Belgium

Epidemiological studies demonstrated that fine particulate air pollution (PM) can
trigger adverse health outcomes. Recently, we demonstrated that chronic exposure
to air pollution is associated with increased risk of chronic rejection and mortality
after lung transplantation. In the present study, we investigated whether short-
term elevations in ambient PM10 increased the risk of acute rejection after lung
transplantation.
All transbronchial biopsies from a routine follow-up of 355 transplanted pa-
tients at the University Hospital Leuven were included. Acute perivascular and
peribronchial rejection was scored and% BAL neutrophils and serum CRP were
assessed. We used land use data to calculate the background level of PM10 for each
participant’s home address using a kriging interpolation method. We estimated%
BAL neutrophils, serum CRP and the risk of acute rejection in relation with
outdoor PM10 concentrations on the day of tissue sampling and up to five days
before. The model was adjusted for covariates such as age, sex, post-operative day
(POD) and daily temperature.
The odds of acute rejection increased by 30% (95% CI: 4-61%) for each 10 μg/m3

increment in ambient PM10 concentration three days before the day of biopsy (lag
day 3). Log-transformed neutrophils and serum CRP were significantly related to
PM10 as well. For each 10 μg/m3 increment in ambient PM10 concentration on
lag day 2,% BAL neutrophils increased by a factor 1.09 (95%CI 1.01-1.18) and
serum CRP increased by a factor 1.10 (95%CI 1.02-1.18).
We showed that short-term variation in ambient air pollution acts as a trigger of
acute rejection after lung transplantation, probably mediated by a pro-inflammatory
response.

P1768
Health related quality of life and its effect on lung function
Marie Waatevik1, Amund Gulsvik2,3, Ernst Omenaas1,3, Per Bakke2,3,
Ane Johannessen1. 1Centre for Clinical Research, Haukeland University
Hospital, Bergen, Norway; 2Institute of Medicine, University of Bergen, Bergen,
Norway; 3Department of Thoracic Medicine, Haukeland University Hospital,
Bergen, Norway

Background: SF-12 is a validated questionnaire for measuring patient-reported
functional health and well-being. There is a paucity of knowledge on whether the
physical component scale, PCS, part of the SF-12, could predict lung function
longitudinally.
Methods: In the Hordaland County Cohort Study, 1527 subjects, 52% men, aged
26-82 years at baseline performed post bronchodilator spirometry in 1996-97 and
in 2003-2005. SF-12 was used as measurement of health related quality of life
and PCS score was main predictor. We performed linear regression analyses of
PCS and post BD FEV1 in 2003-05, and adjusted for sex, age, height, educational
level, occupational exposure, smoking habits, packyears and baseline FEV1.
Results: Mean FEV1 in 2003-2005 was 3.11L (SD 0.9). Mean baseline FEV1 was
3.46 L (SD 0.9), and mean PCS score of the SF 12 was 50.4 (SD 8.4). Coefficients
(95% CI) for significant predictors in the multivariate model were; -0.03 (-0.03,
-0.027) for age, 0.089 (0.02, 0.16 for ex smokers vs never smokers, 0.025 (-0.05,
0.1) for current smokers vs never smokers, 0.43 (0.36, 0.50) for men vs women,
0.14 (0.07, 0.21) for intermediate vs lower education, 0.14 (0.06, 0.23) for higher
vs lower education, -0.01 (-0.02, -0.01) for packyears and 0.008 (0.005, 0.011)
for PCS sum score. PCS was a significant risk factor for lower FEV1, but the
significance did not remain when adjusting for baseline FEV1.
Conclusion: The physical sum score of the SF-12 predicts lower lung function at
follow up, but the effect did not remain after adjusting for baseline lung function.
However, this result shows that in absence of spirometry, SF-12 may serve as a
simple and effective tool to identify persons at risk of COPD.

P1769
Health-related quality of life in subjects with respiratory diseases:
Preliminary results from the GEIRD study
Veronica Cappa1, Maria Elisabetta Zanolin1, Giancarlo Pesce1, Mario Olivieri3,
Marcello Ferrari2 , Silvia Sembeni4, Roberto de Marco1. 1Unit of Epidemiology
and Medical Statistic, University of Verona, Verona, Italy; 2Unit of Occcupational
Medicine, Azienda Ospedaliera “Istituti Ospitalieri di Verona”, Verona, Italy;
3Department of Biomedical and Surgical Sciences, University of Verona, Verona,
Italy; 4Department of Public Health and Community Medicine, University of
Verona, Verona, Italy

Health-related quality of life (HRQL) is an important outcome measure in patients
with respiratory diseases. This study aims at investigating HRQL in different
respiratory disorders.
Controls and cases of COPD, current asthma, past asthma, non-allergic rhinitis,
allergic rhinitis and “Other Respiratory Conditions” (ORC) (n= 321, 29, 224, 125,
79, 130, and 148 respectively) were recruited in the frame of the nested multi-case
control Genes Environment Interactions in Respiratory Diseases (GEIRD) study.
HRQL was measured using SF-36 questionnaire. Medians of physical and men-
tal component scores (PCS and MCS respectively) were estimated by quantile
regression models adjusting for potential confounders.
PCS and MCS median scores of controls were respectively 54.8 (95%CI 54.2-55.3)
and 52.0 (95%CI 50.9-53.2) and were significantly different from all phenotypes
except rhinitis and past asthma cases; in particular, PCS median score ranged from
49.4 (95%CI 47.6-51.2) for COPD cases to 53.0 (95%CI 52.2-53.9) for current
asthma cases and MCS score from 47.9 (95%CI 44.3-51.5) for COPD cases to
49.9 (95%CI 48.6-51.2) for current asthma cases (Tab1).

To our knowledge, this is the first study to perform a direct and simultaneous
comparison of quality of life in several respiratory disorders. Subjects who suffer
from COPD, current asthma and ORC had poorer HRQL than controls.

P1770
The costs of adult asthma in Denmark
Lars Rauff Skadhauge1, David Sherson2, Baelum Jesper2, Soeren Dahl1, Carl
Lysbeck Hansen2, Øyvind Omland3, Torben Sigsgaard4, Helene V. Thomsen5,
Gert Thomsen1, Jens Olsen5. 1Dept. of Occupational Medicine, Hospital of
South West Denmark, Esbjerg, Denmark; 2Dept. of Occupational and
Environmental Medicine, Odense University Hospital, Odense, Denmark; 3Dept.
of Occupational Medicine, Aalborg Hospital, Aalborg, Denmark; 4Dept. of
Occupational and Environmental Medicine, School of Public Health, Universty of
Aarhus, Aarhus, Denmark; 5Centre for Applied Health Services and Technology
Assessment (CAST), School of Public Health, University of Southern Denmark,
Odense, Denmark

Introduction and background: Asthma is often associated with health deterio-
ration and reduced working capacity resulting in health-related and productivity
costs. Population-based studies on the economic burden of asthma on society and
individuals are limited.
Aims and objectives: To estimate the extra costs to society due to adult asthma in
Denmark.
Methods: In a population-based cross-sectional asthma survey, 6,950 (70%) in-
dividuals aged 20-44 completed an extended ECRHS screening questionnaire.
Subjects with current asthma were identified by questions on currently taking any
asthma medication, having had an attack of asthma or doctor diagnosed asthma
plus asthma-like symptoms during the last 12 months. Employment status was
defined by current or last held job. The analyses were based on data on individual
level extracted from national registers. The direct (health care) costs were estimated
by means of multiple regression models. The productivity costs due to absenteeism
were estimated using the human capital approach.
Results: The prevalence of current asthma was 7.7% in males and 10.6% in
females. The total average annual extra costs per asthmatic subject in comparison
with non-asthmatic subjects were � 2,081 and � 1,922 for males and females,
respectively. Productivity costs were the major component accounting for 85% in
males and 70% in females. Hospital care expenditures accounted for the greatest
percentage of the direct costs in both gender. We extrapolated the average an-
nual costs associated with current asthma to � 352 million in the entire Danish
population aged 20-44.
Conclusions: The economic burden of asthma in Denmark is substantial and
primarily due to productivity costs accounting for three quarters of the total costs.
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P1771
Socioeconomic position and use of drugs in chronic obstructive pulmonary
disease (COPD): A population-based cohort study in Rome, Italy
Nera Agabiti, Valeria Belleudi, Ursula Kirchmayer, Lisa Bauleo, Luigi Pinnarelli,
Massimo Arcà, Marina Davoli. Department of Epidemiology, Regional Health
Service, Lazio, Rome, Lazio, Italy

Introduction: Little is known about “real-life” use of evidence-based recom-
mended drugs in COPD. We tested the hypothesis that drug prescription vary
according to socioeconomic position.
Methods: All people (35-64 years old) discharged in 2006-07 with a diagnosis
of COPD exacerbation, resident in Rome (2.700.000 inhabitants) were selected
from Hospital Information System (standardized ICD-9-CM coding). Drugs were
retrieved from the regional drug prescription registry based on ATC codes (12-
months follow-up after discharge). An area-based (census block) socioeconomic
position (SEP) index was used for each patient (quintiles: I well off, V disadvan-
taged). Logistic regression was performed to take into account gender, age and
comorbidities.
Results: 779 individuals were studied (mean age 58.1, 58% men). 55% were in
the lower SEP levels. Disadvantaged people were more likely to have respiratory
failure, diabetes, ischemic heart disease and heart failure. Proportions of people
with at least two prescriptions during 12 months after discharge were: long-acting
inhalants 70%, short-term inhalants 45%, xanthines 23%. No statistically difference
was observed across SEP groups for long-acting (OR= 1.20, 95% IC=0.67-2.16)
or short-acting inhalants (OR=1.55, 95% IC= 0.90-2.68), while xanthines were
more frequently prescribed for low SEP people (SEP-V vs. SEP-I OR=2.17, 95%
IC=1.03-4.57; p trend < 0.05).
Conclusions: Disadvantaged COPD patients seem more exposed to xanthines
whose effectiveness is less clear in comparison to inhalant drugs. We highlight the
need for improving outpatient care programmes to reduce disparity in health.

P1772
Examination of multiple emergency inpatient admissions for asthma in
England from hospital episode statistics (HES) 2005-2009
Rachael DiSantostefano1, Richard Baxter2, Lianna Ishihara2, Hana Muellerova2.
1WorldWide Epidemiology, GlaxoSmithKline, Research Triangle Park, NC,
United States; 2WorldWide Epidemiology, GlaxoSmithKline, Stockley Park,
United Kingdom

Objective: We described emergency asthma inpatient admissions in England from
2005-2009 and characterised factors associated with multiple asthma admissions.
Methods: This was a GSK-funded retrospective analysis (WEUSRTP5083) using
HES population data from England (©) 2010, re-used with permission). Patients
with at least one emergency hospital admission where asthma was the primary
diagnosis (ICD-10 J45, J46) on the first consultant episode within an admission
were included. Using a backward elimination strategy, time to event modeling
was employed to identify factors in the first asthma hospital record (length of
stay [LOS], co-morbidities by ICD-10 chapter, gender) associated with a second
asthma admission (occurring >5 days from first).
Results: There were 249,206 emergency admissions for asthma among 176,323
patients during the 4-year period. One-fifth of patients experienced >1 admission
for asthma, where multiple admissions decreased with increasing age (27% age
<18; 16% age 45+). Median time to second admission was 6-7 months for each age
group (<18, 18–44, 45+). Among adults, factors significantly associated with the
second asthma hospital admission (p<0.05) included LOS >4 days (first admis-
sion), being female and co-morbidities (endocrine/metabolic, mental/behavioral,
nervous system, circulatory).
Conclusions: The burden of asthma exacerbation requiring hospitalisation in Eng-
land is substantial; one-fifth of patients admitted for asthma experienced multiple
admissions (2005-2009). Co-morbidities were associated with a second admission
for asthma in adults, suggesting that other health conditions may contribute to
asthma morbidity.

223. Models of disease and drug actions

P1773
Inhaled budesonide induces corticosteroid-dependent gene expression in
asthmatics: Validation in primary epithelial and airways smooth muscle cells
Robert Newton1, Elizabeth King1, Christopher Rider1, Carol Gwozd1,
Neil Holden1, Jane Eddlestone2, Bruce Zuraw2, Richard Leigh1, Paul O’Byrne3,
Margaret Kelly1. 1Airways Inflammation Research Group, University of Calgary,
Calgary, AB, Canada; 2San Diego School of Medicine, University of California,
La Jolla, CA, United States; 3Firestone Institute for Respiratory Health,
McMaster University, Hamilton, ON, Canada

Rationale: Inhaled corticosteroids (ICS) reduce inflammatory gene expression.
This is usually attributed to direct inhibition of inflammatory gene transcrip-

tion by the glucocorticoid receptor. However, while corticosteroids induce anti-
inflammatory gene expression in vitro, this has not been examined in asthmatic
subjects taking ICS.
Methods: Bronchial biopsies from atopic asthmatics taking inhaled budesonide
(2×200 μg, twice daily for 11 days) or placebo were subjected to gene expression
analysis using real-time reverse transcriptase-polymerase chain reaction. mRNA
expression for the corticosteroid-inducible genes; TSC22D3 (GILZ), DUSP1
(MKP-1), both anti-inflammatory effectors, and FKBP5 (FKBP51), a regulator of
glucocorticoid receptor function, was assessed. Cultured pulmonary epithelial and
smooth muscle cells were also treated with corticosteroids before gene expression
analysis.
Results: Expression of GILZ and FKBP51 were significantly elevated in
budesonide-treated subjects compared to placebo. Budesonide also increased
GILZ expression in cultured epithelial and smooth muscle cells and immunos-
taining showed GILZ expression in the airways epithelium and smooth muscle of
asthmatic subjects.
Conclusions: Expression of corticosteroid-induced genes, including the anti-
inflammatory gene, GILZ, is upregulated in the airways of asthmatic subjects
taking medium daily doses of inhaled budesonide. The biological effects of such
genes need to be considered when assessing ICS action.
Funded by AstraZeneca.

P1774
Change in dilation effect of prednisone at the different stages of COPD
Nataliya Kuzubova1, Elena Lebedeva1, Anatolyi Fedin2. 1Department of COPD
Therapy, Research Institute of Pulmonology, St. Petersburg, Russian Federation;
2Department of Comparative Physiology of Respiratory, I.M. Sechenov’s Institute
of Evolutionary Physiology and Biochemistry, St. Petersburg, Russian Federation

Corticosteroids are widely used in treatment of COPD. However there is no
consensus about their effectiveness at different stages of COPD.
Aim: To evaluate the effect of prednisone (P) on smooth muscle (SM) contraction
of bronchi isolated from rats with different stages of COPD.
Methods: Model of COPD was induced in Wistar rats by long-time nitrogen
dioxide (NO2) exposure (15 ppm, 1,5 h/day, 60-90 days). Model adequacy was
confirmed morphologically and immunohistochemicaly. The bronchial SM con-
tractility was evaluated at different stages of COPD (15, 30, 60, 90 days NO2
exposure). Bronchi (2-6 generations) with intramural ganglions were isolated and
placed in perfusion solution. P (10 μg/ml) was added in perfusion solution. SM
contractions were determined at electric stimulations preganglionic nerves or SM
using the electromechanical displacement sensor.
Results: After 15-day exposure NO2 (acute stage) P decreased the amplitude
of bronchial SM contraction caused by stimulation of preganglionic nerves to
29,4±2,5% of the initial level (p<0,01), after 30-day exposure – to 14,7±3,8%
(p<0,05), at 60- and 90-day exposure effect of P was absent. With SM stimulation
the application of P didn’t affect on SM contraction for any duration NO2 exposure.
After 90 days in response to SM stimulation prednisone instead of reducing the
SM contraction caused its increase up to 111,0±4,9% (p<0,05).
Conclusion: Bronchodilatory effect of P is mediated by neurogenic mechanism.
The greatest effect of P manifests in the initial stages of formation of COPD. As
the progression of COPD the dilator effect of P is reduced until disappearance
(corticosteroid resistance).

P1775
Inhibition of glycogen synthase kinase 3beta reduces GC function in human
monocytes via modulation of HDAC2 activity
Anta Ngkelo1, Laurie Stevens2, Mike Yeadon2, Iain Kilty2, Ian Adcock1,
Paul Kirkham1. 1Airway Disease Section, NHLI, Imperial College, London,
United Kingdom; 2Reserach and Develpment, Pfizer, Sandwich, United Kingdom

Chronic obstructive pulmonary disease (COPD) is a progressive inflammatory
lung disease characterized by insensitivity to glucocorticoids (GCs). Reactive
oxygen species (ROS) are an etiologic factor in the pathogenesis of COPD and
contribute to the reduced GC action. Insensitivity to GCs has been associated with
impaired catalytic activity of HDAC2 in the lungs of COPD patients. GSK3beta
is a constitutively active kinase that regulates cell cycle and gene expression.
Phosphorylation of Ser9 on GSK3beta leads to its inactivation and elevated levels
of the phospho-GSK3beta have been documented in the peripheral lung of COPD
patients.
Monocytes from healthy volunteers were treated with H2O2 which induced
GSK3beta Ser9 phosphorylation in a concentration- and time-dependant manner.
Use of selective inhibitors showed that the ERK pathway mediates the ROS
induced GSK3beta phosphorylation. To examine how inactivation of GSK3beta
regulates GC function, we assessed the effect of a selective inhibitor (CT99021)
on GC-mediated inhibition of GM-CSF release. The data showed that inhibition
of GSK3beta alone had no significant effect on LPS induced GM-CSF release
but it attenuated the ability of dexamethasone to suppress GM-CSF release by
up to 50%. Selective inhibition of GSK3beta also significantly decreased HDAC2
activity suggesting that HDAC2 is an important mediator in this pathway.
Our results indicate that ROS induces inhibition of GSK3beta via the ERK pathway
leading to decreased HDAC2 activity and GC insensitivity. This pathway should
be considered in evaluating the therapeutic potentials of GSK3beta activators in
restoring GC sensitivity in COPD.
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P1776
Effects of beclomethasone dipropionate and formoterol in reducing oxidative
stress induced by cigarette smoke extracts and IL-17
Anna Bonanno1, Loredana Riccobono1, Stefania La Grutta1, Angela
Marina Montalbano1, Giusy Daniela Albano1, Valeria Scafidi1,
Rosalia Gagliardo2, Gabriele Nicolini2 , Eleonora Ingrassia2, Mirella Profita1.
1Institute of Biomedicine and Molecular Immunology (IBIM), Italian National
Research Council (CNR), Palermo, Italy; 2Pharma GmbH & Co. KG, Boehringer
Ingelheim, Biberach, Germany

Rationale: Oxidative stress is involved in airway inflammatory diseases. Inhaled-
corticosteroids reduce airway inflammation and the combination with long-acting
β2 agonists enhances this effect.
Objective: To investigate whether Cigarette smoke extracts (CSE) and Interleukin-
17A (IL-17A) activate airway epithelial cells to release markers of oxida-
tive/nitrosative stress and to investigate the effect of beclomethasone dipropionate
(BDP) and formoterol.
Methods: Human bronchial epithelial cells (16HBE) were stimulated with different
concentrations of CSE (from 0 to 10%) to evaluate the expression of IL-17 recep-
tor (IL-17R). 16HBE were also stimulated with CSE (2.5%) with and withouth
rhIL-17A (50 ng/ml) to evaluate the production of Reactive oxygen species (Ros),
and Nitrotyrosine levels. The effects of BDP (10-8M) and Formoterol (10-8M),
alone and in combination, were evaluated.
Results: CSE increased the expression of IL-17R in 16HBE in a dose dependent
manner with a maximum effect at 2.5% concentration (p<0.001).
Both CSE and rhIL-17A separately increased the production of Ros and Ni-
trotyrosine (p<0.05) and their combination synergistically further increased the
production of these markers (p<0.001). BDP alone was able to completely restore
the baseline values in terms of IL-17R expression (p<0.001) and its combination
with Formoterol was superior in reducing the Ros and Nitrotyrosine production
(p<0.001).
Conclusions: Cigarette smoke and IL-17A increase the production of oxida-
tive/nitrosative markers in human bronchial epithelial cells, this effect being
reduced by BDP either alone or combined with Formoterol.
Funded by: Chiesi Farmaceutici, S.p.A.

P1777
Activated protein phosphatase PP2A by formoterol enhances nuclear
translocation of glucocorticoid receptor induced by budesonide
Yoshiki Kobayashi1, Nicolas Mercado1, Anna Miller-Larsson2, Peter Barnes1,
Kazuhiro Ito1. 1Airway Disease, NHLI, Imperial College, London, United
Kingdom; 2R&D Lund, AstraZeneca, Lund, Sweden

Introduction: We have reported that formoterol (FM), a long-acting β2- adreno-
ceptor agonist, restores corticosteroid (CS) sensitivity by activation of a ser-
ine/threonine protein phosphatase PP2A (ERJ 2009;34:583s). However, the molec-
ular mechanisms how FM activates PP2A and restores CS sensitivity have not
been elucidated.
Aims: To investigate the mechanism of PP2A activation by FM and the involve-
ment of PP2A in glucocorticoid receptor (GR) nuclear translocation induced by
CS budesonide (BUD).
Methods: Phosphatase activity of immunopurified PP2A from U937 monocytic
cells was measured by fluorescence-based assay. A549 lung epithelial cells, with-
out functional β2-adrenoceptor, were used as control cells. Direct effect of FM
was evaluated using PP2A immunopurified from cell membrane and recombinant
PP2A. Nuclear/cytoplasmic GR ratios under PP2A inhibition by okadaic acid (OA)
or overexpression were determined by western-blot.
Results: FM enhanced PP2A activity in both U937 and A549 cells and the effects
were not blocked by a β2-adrenoceptor inhibitor (ICI-118551). FM directly acti-
vated PP2A-immunoprecipitates in the membrane and recombinant PP2A. PP2A
was detected in GR-immunoprecipitates. PP2A inactivation by OA reduced GR
nuclear translocation by BUD and abrogated FM-mediated increase of GR translo-
cation while PP2A overexpression enhanced BUD-induced GR translocation and
further increased enhancement of GR translocation by FM.
Conclusions: FM directly activates PP2A in a β2-adrenoceptor-independent man-
ner. PP2A associated with GR enhances GR nuclear translocation by BUD. This
mechanism may contribute to the clinical benefits of BUD+FM combination
therapy.

P1778
Effect of fluticasone and formoterol combination therapy on airway
remodeling
Michael Roth, Jun Zhong, Chong S’ng, Michael Tamm. Pulmonary Cell
Research & Pneumology, University Hospital Basel, Basel, Switzerland

Background: Mucosal inflammation, thickening of the basement membrane and
increased mass of airway smooth muscle influence asthma airway remodeling.
Different cell types contribute to extracellular matrix deposition. Airway smooth
muscle cells (ASMC) not only contract and relax but also proliferate, respond
to inflammatory stimuli and produce extracellular matrix. As shown previously,
glucocorticoids increase the deposition of extracellular matrix by human ASMC
under inflammatory conditions.
Methods: To analyse the effect of the β2-agonist formoterol on glucocorticoid-

induced extracellular matrix deposition, primary ASMC cultures were set up from
asthmatics and non-asthmatic controls. Confluent cells were stimulated with 5%
serum with or without a single drug or a combination for a further 72 hr with
[3H] proline (0.5microCi). Total extracellular matrix and collagen deposition were
monitored by scintillation counts, described earlier.
Results: Compared to non-stimulated cells 5% serum increased matrix and col-
lagen deposition by +42% which was further increased in the presence of 10-8
M glucocorticoids (dexamethasone: +86%, budesonide: +66%, beclomethasone:
+59%, fluticasone: +55%). However, 10-8 M formoterol reduced serum-induced
matrix and collagen deposition by 36%. In combination, formoterol abolished
the stimulating effect of glucocorticoids on matrix and collagen deposition and
reduced matrix deposition. This was dose-dependent.
Conclusions: Our data show that β2-agonists combined with glucocorticoids
reduce the excessive matrix deposition induced by glucocorticoids alone. Thus,
combination therapy may exhibit benefits for asthmatic patients beyond bronchodi-
lating and anti-inflammatory effects.

P1779
AZD3199: A potent and selective β2-adrenergic receptor agonist with rapid
onset of action
Alan Young, Rupert Austin, Roger Bonnert, Elaine Cadogan, Stephen Connolly,
Philip Gardiner, Stephen Jordan, Mandy Lawson, Peter Mutch, David Nicholls,
Stuart Paine, Gary Pairaudeau, Michael Stocks. Research and Development,
AstraZeneca R&D Charnwood, Loughborough, United Kingdom

Background: β2-agonists are standard treatments for asthma and COPD and are
varyingly optimized for a number of key pharmacological properties, such as
receptor selectivity, systemic exposure, onset of action and duration of effect.
AZD3199 is a novel ultra long acting β2-agonist (uLABA) with improved proper-
ties designed to combine 24 hour duration of effect with low systemic exposure
and an onset of action similarly rapid to that of formoterol.
Methods: The affinity, potency and efficacy of AZD3199 were measured at human
β-adrenergic receptors. Onset of action was measured as relaxation of constricted
guinea pig trachea and human bronchial tissue. Activity at the hERG voltage-
dependent potassium channel was determined using electrophysiology. Plasma
protein binding was measured in multiple species.
Results: AZD3199 was a potent agonist (6 nM EC50) at the human β2 receptor with
an intrinsic activity of 0.8 relative to formoterol. AZD3199 had a rapid onset of
action in both guinea pig (22 min) and human (11 min) lung tissue, very similar to
formoterol (G-Pig 23 min, human 13 min) and significantly faster than salmeterol
(>100 min in both). Similar β2-agonist activity was seen across multiple species
including guinea pig, rat, dog, mouse and rabbit. AZD3199 was highly selective
(>1500 fold affinity) for the human β2 receptor over human β1 and β3- receptors
with no agonism at either receptor. No activity was seen at the hERG channel
at concentrations up to 26 μM. High plasma protein binding (>90%) was seen
across multiple species offering the potential for reduced systemic exposure.
Conclusion: AZD3199 is a potent and selective uLABA with an onset of action
similar to that of formoterol.

P1780
Oxidative stress-induced corticosteroid insensitivity is reversed by formoterol
via inhibition of PI3K signalling in peripheral blood mononuclear cells from
patients with COPD and severe asthma
Christos Rossios, Yasuo To, Grace Osoata, Murahidy Analeise, Misako Ito, Peter
J. Barnes, Kazuhiro Ito. Airway Disease, National Heart and Lung Institute,
Imperial College, London, United Kingdom

Rationale: COPD patients show a poor response to corticosteroids which has been
linked to oxidative stress. Here we show that the long-acting β2-agonist formoterol
(FM) reversed corticosteroid insensitivity after oxidative stress via inhibition of
phosphoinositide-3-kinase (PI3K) signalling.
Methods: The responsiveness to corticosteroids dexamethasone (DEX), budes-
onide (BUD) and fluticasone propionate (FP) was determined as IC50 on TNFα-
induced IL-8 release in U937 monocytic cells or peripheral blood mononuclear
cells (PBMCs) from patients with COPD or severe asthma.
Results: PBMCs from patients with severe asthma and COPD are less sensitive to
DEX compared to healthy volunteers. Although both FM (10-9M) and salmeterol
(SM, 10-8M) reversed DEX insensitivity in PBMCs of severe asthma, only FM
shows this effect in COPD. In U937 cells, exposure to H2O2 decreased BUD and
FP sensitivity and increased Akt phosphorylation as a footprint of PI3K activation.
FM restored sensitivity to BUD and FP while the effects of SM were weaker and
not statistically significant, and FM but not SM, partially inhibited H2O2-induced
Akt phosphorylation. H2O2 also decreased SM-induced cAMP production in U937
cells but did not affect the response to FM. The reduction of SM effects by H2O2

was reversed by pre-treatment with a PI3K inhibitor.
Conclusion: These results suggest that FM restored corticosteroid sensitivity via
inhibition of PI3K signalling and that a combination of a corticosteroid with FM
may be more effective than that with SM in conditions of high oxidative stress,
such as in COPD.
Funded by AstraZeneca
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P1781
Endogenous PGE2 contributes to antigen-induced contractions of guinea pig
trachea
Jesper Säfholm, Lars-Olaf Cardell, Sven-Erik Dahlén, Mikael Adner.
Experimental Asthma and Allergy Research and The Centre for Allergy Research,
The National Institute of Environmental Medicine, Karolinska Institutet,
Stockholm, Sweden

We have previously shown that PGE2 via EP1 receptors maintains basal tone of
guinea pig trachea (GPT). Our aim was to assess if antagonism of PGE2 also
affected antigen-induced contractions.
Isometric responses to administration of ovalbumin (OVA) were recorded in GPT
from guinea pigs sensitized to OVA and expressed as% of the maximal contraction
to histamine 100μM. Before challenge with OVA, the selective EP1 (ONO-8130;
10nM) antagonist was given to naïve preparations as well as together with dif-
ferent combinations of inhibitors and antagonists of histamine (mepyramine and
metiamide), leukotrienes (zileuton) and prostaonids (indomethacin).
As shown previously, inhibition of one or two mediator classes, gener-
ally had no significant effects, whereas triple mediator antagonism (antihis-
tamines+zileuton+indomethacin) abolished the response to OVA challenge. How-
ever, EP1 antagonism partly reduced the antigen contraction. Moreover, when the
EP1 antagonist was given together with antihistamines and zileuton, the response
to OVA was abolished (Table 1).

Table 1. Contraction (% max) to highest OVA dose

Control 75±5
M & M 72±7
INDO 84±5
ONO 59±4*
ZIL 77±1
INDO + M & M 83±1
ONO + M & M 59±10
ZIL + M & M 65±7
ZIL + M & M + INDO 5±3*#

ZIL + M & M + ONO 6±3*#

*p<0.05 vs control, #p<0.05 vs ZIL + M & M.

Effect of indomethacin together with antihistamines and anti-leukotrienes confirms
that prostanoids mediate part of the antigen-induced contraction. The new finding
is that EP1 antagonism mimics the effect of indomethacin. This suggests that
PGE2 is the main prostanoid mediating the antigen-induced contractions of GPT, a
preparation that is known to respond similarly to human airways where the effects
of PGE2 still await complete delineation.

P1782
Fluticasone propionate inhaled 3 hours after an early allergic reaction
partially inhibits the late phase reaction
Bart Jacobs1, Gail Gauvreau2, Rick Watson2, Abbey Torek2, Karen Howie2,
Kieran Killian2, Paul O’Byrne2. 1Pharmacy, Utrecht University, Utrecht,
Netherlands; 2Medicine, McMaster University, Hamilton, ON, Canada

Introduction: Inhalation of 800μg budesonide (AJRCCM 1994;149:1447) or
500μg beclomethasone (JACI 1993;91:1163) upon resolution of the allergen-
induced early phase response inhibits the late phase asthmatic response (LAR) by
39% and 70%, respectively. This has never been tested for the highly lipophilic
corticosteroid fluticasone propionate (FP).
Methods: This randomized double-blinded, placebo-controlled, 3-way crossover
study (NCT00716963) was conducted in 6, mild allergic asthmatic patients with a
documented dual bronchoconstrictor responses to inhaled allergen. Patients under-
went 3 allergen challenges separated by 14 day washout periods. Patients inhaled
placebo, 250μg or 1000μg FP at 3 h after allergen challenge, and the magnitude
of the LAR was measured at regular intervals until 7 h post challenge. Sputum
induction was performed before, 7 h and 24 h post challenge, and methacholine
PC20 measured before and 24 h post challenge.
Results: Five patients completed the study. 250μg and 1000μg FP significantly
attenuated the LAR compared to placebo; the mean (SD) maximum% fall in FEV1
during the late response was 25.2% (6.2) with placebo, 15.1% (7.1) with 250μg
FP (p=0.01), and 18.3% (8.2) with 1000μg FP (p=0.04). Inhibition of the LAR
was 40% and 27% for 250μg and 1000μg FP, respectively. There was no effect of
FP on allergen-induced sputum eosinophils, with a trend for reduced AHR which
was not statistically significant.
Conclusions: FP given three hours after allergen challenge attenuates the LAR,
demonstrating that this lipophilic corticosteroid reduces the LAR when adminis-
tered after allergen exposure.
This research was conducted with support from AstraZeneca.

P1783
Effect of olodaterol on the relaxation of small airways
Stephanie M. Brown, Peter J. Barnes, Louise E. Donnelly. National Heart and
Lung Institute, Imperial College, London, United Kingdom

Olodaterol (Ol) is a novel, selective, β2-agonist which offers bronchoprotection in
mild asthmatics with duration of action of at least 24h. Small airways are the major

site of obstruction in patients with COPD. Thus novel bronchodilators that act on
the small airways may be of benefit for COPD. Therefore, this study compared the
effect of Ol and formoterol (Fm) on human and rat small airways.
Precision cut lung slices (PCLS) were obtained from rat lungs and human lung
tissue obtained following resection. Videomicroscopy was used to measure small
airway relaxation.
Rat small airways were contracted to increasing concentrations of carbachol
(EC50= 0.11±0.04μM, n=6). Carbachol contraction was then repeated on the
same airways following pre-treatment of PCLS with Ol or Fm (1nM). Both ag-
onists significantly (p<0.05) inhibited carbachol-induced contraction (Ol: EC50=
0.19±0.05μM and Fm: 0.34±0.07μM, n=6). Carbachol contracted human small
airways with an EC50 of 0.08±0.03μM (n=6) which was significantly inhibited
(p<0.05) following pre-treatment with 1nM Ol (EC50= 0.7±0.3μM, n=6) and
1nM Fm (EC50= 1.0±0.6μM, n=6).
Following pre-contraction of rat small airways with 0.1μM carbachol both β2-
agonists induced relaxation ∼45% of maximal contraction (n=6). By contrast,
carbachol-induced pre-contraction of human small airways was completely re-
versed by both agonists with EC50 values of 4.3±5.7pM (n=6) and 46.1±37.9pM
(n=6) for Ol and Fm respectively (P<0.005).
Both Ol and Fm had significant bronchodilatory effects on rat and human small
airways. Ol was comparable to Fm and showed significantly increased relaxation
following partial pre-contraction of human small airways to carbachol.

P1784
Acute reversal of allergen-induced airway hyperresponsiveness (AHR) by
olodaterol is synergistically enhanced by tiotropium bromide
M. Smit, A.B. Zuidhof, I.S.T. Bos, H. Maarsingh, R. Gosens, J. Zaagsma,
H. Meurs. Molecular Pharmacology, University of Groningen, Groningen,
Netherlands

Bronchodilators, like β2-agonists and anticholinergics, are a mainstay therapy for
asthma and COPD. Recently, the ultra-long acting β2-agonist olodaterol has been
found effective for over 24h in asthma and COPD patients. Increased cholin-
ergic tone, common to these patients, may decrease β2-agonist responsiveness.
Using a guinea pig model of allergic asthma, we investigated the reversal of
allergen-induced AHR by olodaterol, alone and in combination with the long
acting anticholinergic tiotropium bromide. Airway responsiveness was assessed as
histamine PC100 (provocative concentration increasing pleural pressure by 100%)
at baseline (24 h before challenge) and after the early asthmatic reaction (EAR;
5 h after challenge). Phosphate buffered saline (PBS), 1 mM olodaterol and/or
0.1 mM tiotropium (nebulizer concentrations, 3 min) were inhaled at 5.5 h after
challenge, followed by PC100 determinations at 6.5 h and at 24 h (after the late
asthmatic reaction; LAR). Allergen challenge induced AHR to histamine after the
EAR (8.3-fold decrease in PC100), which was unaffected by PBS. By contrast,
olodaterol strongly reversed the AHR after the EAR (11.4-fold increase in PC100).
Tiotropium, which slightly reversed the AHR by itself (2.4-fold), synergistically
enhanced the effect of olodaterol to 21.0-fold. After the LAR, the PBS-treated
animals were still hyperresponsive (2.3-fold decreased PC100). Tiotropium did not
affect this AHR, whereas olodaterol, with or without tiotropium, was still protec-
tive. In conclusion, endogenous acetylcholine importantly reduces the reversibility
of allergen-induced AHR by β2-agonists.
Supported by Boehringer Ingelheim Pharma.

P1785
A novel dual-agonist challenge model in guinea pigs for assessment of
individual and combined muscarinics antagonists and b2 adrenoceptor
agonists bronchodilator efficacy
Milenko Cicmil, Stephen Marshall, Marilyn Mather, Ken McKechnie. Bioscience,
AstraZeneca, Loughborough, United Kingdom

The guinea pig broncoconstriction model has been shown to be predictive for both
muscarinics receptor antagonist and b2-adrenoceptor agonist efficacy in humans.
Here we describe a novel in vivo model of bronchoconstriction in guinea pigs, stim-
ulated by two different agonists, histamine and methacholine. This dual-agonist
challenge model can be used to assess the potency of both M3 antagonists and
b2-adrenoceptor agonists individually and in combination. This can be extended
to investigate compounds with dual activity: Muscarinic receptor antagonists and
β2-adrenoceptor agonists (MABA).
Following administration of test compounds three separate bronchoconstrictor
challenges were given to each animal:
The β2 potency was assessed after challenging guinea pigs with histamine.
Methacholine challenge in the same animal allowed assessment of combined in
vivo potency at both β2 and M3 receptors.
Finally, the potency of the compounds at M3 receptor alone was assessed using
methacholine challenge in the presence of propranolol.
No significant difference in between single- and dual-challenge model was ob-
served for the both M3 antagonists and b2-adrenoceptor agonists tested with
regards to in vivo potency or duration of action, therefore validating our approach.
In addition to reducing number of animals used, this approach allowed us to assess
individual and combined potency and duration of action for both M3 antagonists
and b2-adrenoceptor agonists in single animal. This novel bronchoconstriction
model provides a robust mechanism for the future testing of MABA compounds.
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P1786
Neutraligands of CXCL12: Anti-inflammatory activity in an allergic model of
asthma
François Daubeuf1, Muriel Hachet-Haas2, Vincent Gasparik1, Patrick Gizzi2,
François Rohmer1, Jacques Haiech1, Dominique Bonnet1, Marcel Hibert1 ,
Jean-Luc Galzi2, Nelly Frossard1. 1UMR7200, CNRS- Université de Strasbourg,
Illkirch, France; 2UMR7242, CNRS- Université de Strasbourg, Illkirch, France

Introduction: The chemokine CXCL12 plays an important role in inflamma-
tion. Our team identified a small molecule neutralizing CXCL12, belonging to
the family of chalcone, named C05. C05 inhibits interaction with its receptors,
CXCR4 and CXCR7 (Hachet-Haas et al, JBC 283,23189,2008), and the eosinophil
infiltration in a mouse model of allergic eosinophilic airway inflammation. We
here evaluated the effect of this neutraligand C05 on airway hyperresponsiveness
(AHR), inflammation and airway remodelling.
Methods: Nine week-old male Balb/c mice were sensitized to ovalbumin
(OVA+Alum i.p., D0, D7) and challenged to OVA or solvent i.n. on D18,19,20,21.
C05 (350μmol/kg) vs vehicle was administered i.p. once daily, 2h before each
OVA challenge.
Results: OVA induced AHR (whole body plethysmography), eosinophilia, in-
crease in IL-4, IL-5 and mucus secretion in bronchoalveolar lavage fluid, increase
in lung collagen, as well as increased IgE and IgG1 in plasma. C05 decreased
AHR (44±2%), eosinophilia (48±7%), IL-5 (44±8%), mucus (67±10%) in BAL,
and lung collagen (100±21%). IgE and IgG1 levels in plasma and IL-4 secretion
in BAL were not modified. In addition, C05 did not modify body or spleen
weight. Furthermore, C05 did not induce any CXCR4+ cell recruitment in blood
as opposed to AMD3100, a CXCR4 antagonist vs control group (11±1, 30±3 vs
9±1%).
Conclusion: The CXCL12 neutraligand therefore appears as a safe and good
candidate in this asthma model.

P1787
Anti-inflammatory effects of garenoxacin on IL-8 production and ERK1/2
activation induced by lipopolysaccharides in A549 and THP-1 cells
Shintaro Hara1, Yuji Ishimatsu1, Hiroshi Mukae2, Noriho Sakamoto1,
Tomoyuki Kakugawa1, Hanako Fujita1, Atsuko Hara1, Shigeru Kohno1. 1Second
Department of Internal Medicine, Nagasaki University School of Medicine, 1-7-1,
Sakamoto, Nagasaki, Japan; 2Department of Respiratory Disease, University of
Occupational and Environmental Health, Kitakyusyu, Fukuoka, Japan

Objective: The anti-inflammatory properties of macrolides have been applied to
the treatment of inflammatory airway diseases. Although the anti-inflammatory
properties of fluoroquinolones have been reported, no reports are available regard-
ing a newly developed fluoroquinolone, garenoxacin (GRNX). To examine the
immunomodulatory effect of GRNX, we examined the transcription and secre-
tion of inflammatory cytokines by human airway epithelial cells and monocytes
stimulated with lipopolysaccharide (LPS).
Methods: A human lung epithelial cell line (A549) and a human monocyte cell
line (THP-1) were stimulated with LPS and exposed to different concentrations of
GRNX. The transcription of interleukin 8 (IL-8) at 3 h was measured in cell lysates
using real-time PCR. The secretion of IL-8 was measured in the supernatants of
the cell cultures at 24 h (A549 cells) or 9 h (THP-1 cells) using an enzyme-linked
immunosorbent assay.
Results: LPS stimulation resulted in a significant increase in the transcription and
secretion of IL-8 by A549 and THP-1 cells. Treatment with GRNX significantly
inhibited the transcription and secretion of IL-8 by LPS-stimulated cells through
inhibition of LPS-induced ERK1/2 phosphorylation.
Conclusions: GRNX has an anti-inflammatory activity through its capacity to alter
the secretion of IL-8 from A549 and THP-1 cell lines.

P1788
Polymerized type I collagen reverts airway hyperresponsiveness development
in a guinea pig asthma model
Blanca Bazan-Perkins1, Maria G. Campos2, Fernando Gutierrez-Aguilar1 ,
Patricia Ramos-Ramirez1, Paola Moreno-Álvarez1, Edgar Sanchez-Guerrero1.
1Department of Airway Hyperresponsiveness, Instituto Nacional de
Enfermedades Respiratorias, Mexico, Mexico; 2Department of Pharmacology,
Instituto Mexicano del Seguro Social, Mexico, Mexico

Recently, polymerized type I collagen (PolC) has been shown to display anti-
inflammatory and anti-fibrotic properties in an asthma model. The effect of PolC
in the pathophysiology of asthma is unknown. Our aim was to study the effects of
PolC in airway obstruction and responsiveness in a guinea pig model of allergic
asthma with remodelled airways. After an initial sensitization protocol, guinea pigs
were intermittently exposed to allergen (ovalbumin, OA) applied every 10 days
for up to 125 days (asthma model group), receiving a total of 12 OA challenges.
The control group received saline solution instead of OA. Some animals from both
asthma model and control groups were treated with 0.66 mg/ml PolC aerosols
administered every 5 days from day 65 to 120. Airway responsiveness to histamine
was evaluated before the first OA challenge and at the sixth and twelfth OA
challenges. From the first challenge on, OA induced a transient airway obstruction
and a progressive rise in baseline Penh (a broncho-obstruction index), measured
by barometric plethysmography, which was not modified by PolC treatments. At

the sixth challenge, OA-induced hyperresponsiveness was abolished at twelfth OA
challenge by PolC treatment. In a separate guinea pig group euthanized at the sixth
OA challenge, airway subepithelial fibrosis (determined by morphometry) and
granulocyte infiltration were observed. PolC treatment reduced both, granulocyte
and fibrosis observed at the twelfth challenge. Our data suggest that the rise
of Penh baseline is not induced by airway fibrosis, and that PolC is a biodrug
which might become a pharmacological tool to reduce fibrosis, inflammation and
hyperresponsiveness in asthma.

P1789
Reduces inflammatory parameters in airways of diabetic-antigen sensitized
guinea pigs
Saeed Kolahian, Farzad Asadi, Seyed Mahdi Nassiri. Department of Basic
Sciences, Faculty of Veterinary Medicine, Tabriz University, Tabriz, Islamic
Republic of Iran Department of Biochemistry, Faculty of Veterinary Medicine,
University of Tehran, Tehran, Islamic Republic of Iran Department of Clinical
Pathology, Faculty of Veterinary Medicine, University of Tehran, Tehran, Islamic
Republic of Iran

It is well established that there is a negative association between asthma and type I
diabetes and relative lack of insulin in an organism results in an overall reduction
in inflammatory reactions. This study was planned to determine the inflammatory
events in antigen sensitized diabetic guinea pigs. Twenty-five male guinea pigs
were categorized into five groups of five each as follows: diabetic, antigen sen-
sitized, diabetic-antigen sensitized, insulin-treated diabetic-antigen sensitized and
control animals. Induction of experimental diabetes and antigen sensitization were
performed by injection of streptozotocin and ovalbumine, respectively. Animals
were killed by exsanguination and bronchoalveolar lavage (BAL) was performed.
BAL fluid cellular and protein contents were determined. Airway responsiveness
to acetylcholine was assessed. Histopathological examinations were performed
on the lungs. Decreases in the airway reactivity in diabetic-antigen sensitized
animals were found compared to antigen sensitized animals. Experimental dia-
betes decreased antigen-induced protein leakage into the airspace as well as the
accumulation of inflammatory cells in BAL fluid of antigen sensitized animals.
Histopathological results showed that coinduction of experimental diabetes sig-
nificantly reduced the number of eosinophils in the lungs of antigen sensitized
animals. Treatment with insulin completely reversed all mentioned results in the
antigen sensitized diabetic animals. Experimental diabetes causes were found to
decrease the airway reactivity and inflammatory responsiveness induced by antigen
sensitization due to a reduction in the insulin levels.

P1790
Pharmacological assessment of the effects of SB-705498 on capsaicin-induced
responses in healthy volunteers and patients with non-allergic rhinitis
Carlijn Holland1, Christine Segboer1, Daphne Tsitoura2, Amy Newlands2,
Philippe Bareille2, Jane Denyer2, Cornelis van Drunen1, Wytske Fokkens1.
1Otorhinolaryngology, AMC Medical Centre, Amsterdam, Netherlands;
2Medicines Research Centre, GlaxoSmithKline, Stevenage, Hertfordshire, United
Kingdom

Rationale: “Nasal hyper-responsiveness” has been proposed as a key mechanism
driving nasal symptoms in patients with non-allergic rhinitits (NAR). Here, we
explore the potential clinical use of the selective TRPV1 antagonist, SB-705498,
for treatment of symptoms of rhinitis.
Methods: Two clinical studies were conducted to assess the effect of SB-705498
on nasal responses to incrementally dosed, unilateral intranasal capsaicin chal-
lenge: In the first study, a single 400mg oral dose of SB-705498 was assessed in
healthy volunteers (HVT). In the second study, 12mg of SB-705498 was admin-
istered topically to patients with non-allergic rhinitis. SB-705498 or placebo was
administered according to a randomised, double blind, crossover (HVT) or parallel
group (NAR) design. 1 hour post dosing, incremental capsaicin challenge (2.5,
12.5 and 50mg) was performed. Symptom scores, secretion weights, peak nasal
inspiratory flow (PNIF) and mediators in nasal secretions were evaluated. Blood
samples were collected for pharmacokinetic analysis.
Results: Both studies showed a clear signal for effect of SB-705498 versus placebo
on the clinical endpoints following intranasal challenge with capsaicin. The relative
dose potency for TSS was 3.33 (1.45, 8.26 95% CI) in HVT and 2.81 (0.78, 10.7
95% CI) in NAR patients. All other clinical endpoints (satisfying parallelism)
showed approximately 2-5 fold potency shift, except PNIF in NAR patients.
Conclusion: SB-705498 inhibits capsaicin induced nasal responses in HVT and
NAR. SB-705498 has potential for further development as a novel, topical in-
tranasal medicine for treatment of rhinitis.
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224. Smoking-related diseases and smoking
cessation

P1791
Anxiety and depression measured by HASD questionnaire are related to
failure in 4 week smoking cessation program
Frederico Fernandes1, Gustavo Prado1, Ubiratan Santos1, João Paulo Lotufo2,
Mirian Fukuoka2, Edinalva Souza2. 1Pulmonary Department, Heart Institute,
University of São Paulo Medical School, São Paulo, SP, Brazil; 2Hospital
Universitário, University of São Paulo, São Paulo, SP, Brazil

Anxiety and depression are common among smokers and are perceived barriers to
smoking cessation. Our goal in this study was to evaluate if anxiety and depression
measured by the Hospital Anxiety and Depression Scale (HADS) was greater
in patients who failed to quit in our 4 week hospital based smoking cessation
program.
All patients enrolled in our program since 2009 were invited to answer the 14
question HADS. Patients were divided in 2 groups, those who quit smoking (Q)
and those that continued to smoke (NQ) after the end of the 4 week program.
All patients were treated with behavioral therapy, nicotine replacement and/or
bupropion. A score of 8 to 10 in each HADS category is considered borderline
and a score of more than 10 is regarded as significant anxiety or depression.
From 447 patients screened, 197 patients answered the questionnaire. Fagerström
Test for Nicotine Dependence scored 6.2±2.0. Mean age was 49±10 years, 79
were males and 118 females. 62% had borderline or significant anxiety and 34%
scored 8 or more in depression questions. Both Q (N=58) and NQ (N=139) groups
were similar regarding age, sex and Fagerström score. Those in group Q scored
a median of 4 in depression score while group NQ scored 6 (p<0.001). Median
anxiety scores were 10 in NQ group and 8 in Q group (p=0.009).
We found a statistic significant difference in anxiety and depression scores between
those who succeeded and those who failed in quitting at the end of our 4 week
program. Anxiety and depression were more accurate in predicting failure than
the nicotine dependence score. This reinforces the need for screening psychiatric
conditions during a smoking cessation program.

P1792
Cost-effectiveness of a lung health intervention in US smokers
Lisa McGarry1, Hemangi Parekh1, Ryne Paulose-Ram2, Christine Baker3,
Jun Su4. 1Health Economics and Outcomes Research, Innovus, Medford, MA,
United States; 2US Health Economics & Outcomes Research, Pfizer Inc., New
York, NY, United States; 3Global Outcomes Research, Pfizer Inc., New York, NY,
United States; 4Health Economics & Outcomes Research, Boehringer Ingelheim,
Pharmaceuticals, Inc., Ridgefield, CT, United States

A study (Step2quit, Parkes et al. BMJ 2008) of current smokers randomized to
assessment and communication of “lung age” vs no assessment found 13.6% of
intervention vs 6.4% of controls smoke-free at 1 year. Our objective was to expand
on Step2quit using a model to estimate the impact of a lung health interven-
tion (LHI) consisting of spirometry and lung age assessment on lifetime effects
of COPD diagnosis, progression, costs, and cost per quality-adjusted life-year
(QALY) gained vs usual care (UC). The model was estimated from US population
surveys and published studies. Target population was US smokers aged ≥35 years,
stratified by COPD severity (GOLD stage) and diagnosis receiving LHI vs UC at
a routine office visit. Post-visit COPD diagnosis and smoking cessation differ by
receipt of LHI. Depending on GOLD stage, diagnosed patients may receive SABA,
anticholinergics (AC), LABA+ICS, or AC+SABA. Costs and outcomes were mod-
eled with Markov health states defined by smoking status, GOLD Stage and
diagnosis. Transition to more severe GOLD stage depends on treatment received
and smoking status. Lifetime costs (in $2009) and outcomes were discounted at
3%/year. Results show that LHI leads to more lifetime diagnosis (72% LHI vs
51% UC) and less progression to severe/very severe COPD (10.1% LHI vs 12.4%
UC). Lifetime per-person COPD costs are $52,789 for LHI vs $51,182 for UC,
with higher LHI costs of intervention ($57) and treatment ($3,731) partially offset
by lower COPD management costs (-$2,181). LHI provides additional QALYS at
$10,064/QALY gained. Using conventional willingness-to-pay threshold values,
LHI is a cost-effective intervention in COPD.

P1793
Outcome of nicotine replacement therapy in patients admitted to intensive
care unit: A randomized case-control double blinded prospective pilot study
Vikas Pathak1, Iliana Samara Hurtado Rendon2, Roxana Lupu2, Nancy Tactuk2,
Toyosi Olutade2, Vijay Vegesna2, Richard Stumacher2. 1Internal Medicine,
Marshfield Clinic, Marshfield, WI, United States; 2Internal Medicine, St.
Barnabas Hospital, Bronx, NY, United States

Introduction: The effects of nicotine withdrawal in smokers admitted to ICUs
are not well understood and therefore the role of Nicotine Replacement Therapy
(NRT) in patients admitted to ICUs is controversial.

Aims: To prove that NRT in ICU patients decreases the use of sedatives and
analgesics, the number of days on ventilator, and the total ICU stay.
Methods: The study was performed in the 20 bed ICU. Forty patients meeting
inclusion and exclusion criteria were randomized into either an interventional or
control group. Patients in the interventional group received a 21mg nicotine patch
every day until the patient was discharged from the ICU, transferred to the general
medical floor, or until 10 weeks. Patients in the control arm received fake patch.The
use of sedatives and analgesics during ICU stay, and use and duration of invasive
mechanical ventilator were noted. The length of ICU stay was also compared in
both the groups.
Results: Twenty-seven patients were male,13 were female. The mean age of
the interventional group patients was 57.4 years and 52.5 years in the control
group.The mean APACHE II score was 14.3 in the interventional group vs. 13.8
in the control group.The mean length of ICU stay in the interventional group was
4.5 days while in the control group mean length of ICU stay was 7 days. The mean
number of days on ventilator in interventional group was 1.9 days vs. 3.5 days in
the control group. The number of days on sedation and analgesia was also less in
the interventional group compared to the control group.
Conclusion: The length of ICU stay and the number of days on ventilator decreases
in the patients receiving NRT.

P1794
Do targeted smoking cessation ward rounds increase referrals to smoking
cessation services? A survey in a UK district general hospital
Jessica Maycock, Victoria Foy, Patrick Mulholland, Dilip Nazareth, Simon Twite,
Paul Stockton. Respiratory Department, St Helens and Knowsley Teaching
Hospitals NHS Trust, Liverpool, United Kingdom

Background: NICE (UK) recommends that all smokers should be advised to
quit and that individuals who want to stop smoking should be referred to an
intensive smoking cessation service (SCS). In a previous study at our institution,
74% of patients had a missed opportunity for referral to the SCS during a hospital
admission. A major factor was the lack of knowledge about the service by health
care professionals and patients. Subsequently, a “targeted smoking cessation ward
round” was introduced at the hospital. This study compares the current utilization
of the SCS to that in 2008.
Method: A voluntary questionnaire surveying the utilization of the SCS was
completed by 187 patients (58% smokers past or present of which 69% were
current smokers).
Results: 38% (23% in 2008) of current smokers indicated that they would like a
referral to the service and were subsequently offered related reading material and
an appointment. The table below summarises the results.

Table 1. Referrals to SCS

2008 2010

Total number questioned 136 187
Offered referral (%) 44 69
Accepted referral (%) 33 34
Accepted and utilized service (%) 5 21
Referral made by secondary care (%) 49 68
Referral made by primary care (%) 70 49
Missed referral opportunity (%) 74 62

Conclusions: Referral to SCS has improved significantly between the two surveys.
The introduction of daily targeted smoking cessation ward rounds and the pro-
motion of the SCS has resulted in improved uptake of the SCS. However, further
education of health care professionals in primary and secondary care is needed
with regards to the importance of smoking cessation and the need to refer to a
specialist smoking cessation service.

P1795
High and low intensity interventions for smoking cessation during pregnancy,
an RCT
Andriani Loukopoulou1,2 , Constandine Vardavas1,3, Marios Kougias1,2,
Nektarios Anagnostopoulos1,2, George Farmakides4, Manolis Tzatzarakis5,
Aristidis Tsatsakis5, Vassiliki Evangelopoulou1, Panagiotis Behrakis1,2,6.
1Smoking and Lung Cancer Research Center, Donation of G.D. Behrakis,
Hellenic Cancer Society, Athens, Greece; 2Medical Faculty, National and
Kapodistrian University of Athens, Athens, Greece; 3Center for Global Tobacco
Control, Harvard School of Public Health, Boston, United States; 46th Maternity
Clinic, General Maternity District Hospital “Helena Venizelou”, Athens, Greece;
5Laboratory of Toxicology, Medical School of the University of Crete, Heraklion,
Greece; 6Department of Environmental Health, Harvard School of Public Health,
Boston, United States

Introduction: The highest smoking rates in the world among female smokers are
recorded in Greece, where 39% of women smoke (WHO 2009); in this context
some women continue smoking during pregnancy.
Aims and objectives: The aim of this RCT is to test whether offering pregnant
smokers a high intensity intervention for smoking cessation increases the rate of
smoking cessation, in comparison to a usual care low intensity intervention.
Methods: The high intensity intervention (n=24) included: 30 minutes of cognitive-
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behavioural intervention and a self-help manual. The control group (n=30) received
5 minutes of low intensity intervention. Smoking cessation was biochemically val-
idated by urine cotinine samples both at the baseline and around the 32nd week of
gestation among both groups (ClinicalTrials.gov Identifier: NCT01210118).
Results: The preliminary results indicate a significantly higher percentage of
pregnant smokers quit smoking in the experimental group (20.8%) than in the
control group (6.7%). Urine cotinine levels ranges were similar in both groups
before the intervention. A significant decrease in urine cotinine concentrations
after the intervention, were noted among both groups with the participants of the
experimental group found to have a larger decrease in cotinine concentrations
(control by 326±63 ng/ml vs. experimental group 402,± 119 ng/ml).
Conclusions: These preliminary results indicate that a high intensity intervention
was found more effective than a low intensity intervention for smoking cessation
during pregnancy, indicating its possible usefulness within clinical practice.

P1796
Predicted impact of access to varenicline on abstinence simulating multiple
quit attempts over smokers’ lifetimes
Richard J. Willke1, Denis Getsios2, Jeno P. Marton1, Nikhil Revankar2, Kelly
H. Zou1, James Xenakis2. 1Global Healtheconomics and Outcomes Research,
Pfizer Inc, New York, NY, United States; 2Healtheconomic Modeling and
Simulation, United Biosource Corporation, Lexington, MA, United States

Background: Relapse to smoking is a common challenge to many quitters, thus,
access to effective smoking cessation treatment (SCT) for multiple quit attempts
may be important in achieving permanent abstinence.
Objective: To evaluate the impact of access (V[+]) vs. no-access to varenicline
(V[–]) on predicted health benefits and costs over smokers’ lifetimes.
Methods: A discrete event simulation of SCT allowing multiple quit attempts
(QA) with choice of treatments predicting response and possible relapse, as well
as estimates of lifetime health and economic outcomes in a U.S. population was
developed. The simulations compare outcomes of smokers who had access to
varenicline for all QA’s with those without any access to varenicline. Smokers
could also use NRT, bupropion, behavioral modification, or “cold turkey” for any
QA, regardless of access to varenicline.
Results: The average predicted total abstinence time (tAT) is 113 months with V[–]

and 126 months with V[+]. The corresponding average lifetime QAs/smoker are
9.0 with V[–] and 7.5 with V[+] conditions. The percent of individuals achieving
permanent abstinence (at least 2 years by the time of death) is 68% with V[–] and
72% with V[+]. For each simulated comorbidity (COPD, lung cancer, coronary
heart disease and stroke), the incidence of new cases is lower with V[+]. Access to
varenicline is dominant, i.e. more effective and less costly than no-access across
all comparisons.
Conclusion: Providing access to varenicline over smokers’ lifetimes results in
better health outcomes at lower costs.

P1797
Smoking and treatments among asthma patients in South Korea
Hae-Sim Park1, Ki-Suck Jung2, Kian Fan Chung3, Hyejin Myeong4,
Shamila Irim5, Sharlette Everett6, Eric Maiese6, Felicia Allen-Ramey6,
David Price7. 1Allergy and Rheumatology, Ajou University School of Medicine,
Suwon, Korea; 2Internal Medicine, Hallym University Scared Heart Hospital,
Anyang, Korea; 3National Heart and Lung Institute, Imperial College, London,
United Kingdom; 4Medical Affairs, MSD Korea, Seoul, Korea; 5Adelphi Real
World, Adelphi Group, Bollington, United Kingdom; 6Global Market Access,
Merck & Co., Inc., West Point, United States; 7Primary Care, University of
Aberdeen, Aberdeen, United Kingdom

Background: The prevalence of smoking in South Korea is high, an estimated
23.3% for adults. Studies have shown that active smoking impacts asthma mor-
bidity and treatment response. However, little is known about the asthma therapies
used by asthma patients who smoke, particularly in Asia Pacific. This analysis
explores smoking and asthma treatments among asthma patients in South Korea.
Methods: A cross-sectional survey was conducted from Aug 2010–Jan 2011 at
16 urban hospitals in South Korea. Information on smoking status, asthma medi-
cations and exacerbations in the prior year was collected for consecutive asthma
patients aged 18-60 yrs presenting for medical care.
Results: A total of 1347 asthma patients were included. Mean age was 43 yrs,
46% were male, 63% never smoked (NS), 16% were former smokers (FS) and
21% were current smokers (CS). The proportion of patients with ≥1 exacerbation
in the prior year was 42% for NS, 38% for FS and 40% for CS (chi-squared
p=0.52). Most patients were using ICS+LABA (73%) with no differences in use
between smoking categories (72% of NS, 75% of FS and 76% of CS; p=0.40).
Use of leukotriene modifiers (52%) was also common, with no differences in use
between smoking categories (52%, 54% and 49% for NS, FS and CS, respectively;
p=0.56). Twelve percent of patients were reported as using an ICS and there were
slight differences in use between smoking categories (14%, 10% and 6% for NS,
FS and CS, respectively; p=0.001).
Conclusion: The prevalence of smoking among this asthma patient population
was similar to previously reported national rates in South Korea. Smoking status
does not appear to affect the use of two common asthma medications; however,
smoking status may influence the use of ICS.

P1798
Temporal effects of cigarette smoke associated to diesel exhaust particles in
mice
Petra M.M. Arantes1, Alessandra C. Toledo1, Francine M. Almeida1, Clarice
R. Olivo1, Renato M. Magalhães1, Ligia R. Fornaziero1, Mariangela Macchione2,
Paulo H.N. Saldiva2, Paolo J.C. Biselli1, Fernanda D.T.Q.S. Lopes1, Mílton
A. Martins1. 1Department of Medicine, University of São Paulo, São Paulo,
Brazil; 2Department of Pathology, University of São Paulo, São Paulo, Brazil

Cigarette smoke (CS) is the major cause of chronic obstructive pulmonary disease
(COPD), since 80% of COPD cases are associated to long term smoking. Diesel
exhaust particles (DEP) are a major source of traffic-related air pollution and it
is a risk factor to the development of this disease. The aim of this study was
to evaluate the time course of the effects of CS associated to DEP exposure on
the development of emphysema at 1, 3 and 6 months. Mice were divided into 5
groups: control (C); vehicle (V) NaCl 0.9%; DEP -nasal instillation of 30μg DEP
in 10μl NaCl 0.9%/day, 5days/wk; CS - exposed to CS for 30min/day, 5days/wk;
and group DEP+CS. We evaluated inflammatory cells in bronchoalveolar lavage
(BAL) and mean linear intercept (Lm). We observed a increase in Lm values
after 6 mo. in groups CS, DEP and DEP+CS (p≤0.001). Temporal analysis of
cell profile in BAL showed an increase in total cells in 3 mo. after CS exposure
(p≤0.001), while at 6 mo. we observed a decrease in DEP+CS group compared to
C, CS and DEP (p≤0.001). Same cell profile was noted in macrophages numbers
(p≤0.001). Decrease in lymphocytes was observed at 3 mo. in DEP and DEP+CS
compared to CS (p=0.001).

Linear intercept after 6 months of exposure

C 54.71±0.88
V 54.40±1.12
CS 65.23*±1.37
DEP 66.60*±1.54
CS + DEP 65.56*±1.34

*p≤0,001 compared to C and V groups.

Therefore independently which exogenous particles were inhaled: CS or DEP, the
pulmonary emphysema developed after 6 mo. and did not show an impairment by
exposition to both. After 6 mo. we observed a synergic effect of DEP+CS leading
to an attenuation of the density of inflammatory cells in BAL. Our data suggest
that exposition to DEP could result in the development of COPD.

P1799
Lung function of exclusives narghile smokers (ENS): Comparative study with
exclusives cigarettes smokers (ECS)
Helmi Ben Saad1, Kamal Chaouachi2, Sonia Rouatbi1, Samia Mdella1,
Zouhair Tabka1. 1Laboratory of Physiology, Faculty of Medicine of Sousse,
Sousse, Tunisia; 2University of Paris XI, University of Paris XI, Paris, France

Introduction: Studies of the lung function profiles of ENS are few, have some
methodologic limits and present contradictory conclusions.
Aim: To Compare the plethsymographic profiles of an ENS group with these of
two control groups: ECS and healthy non-smokers subjects (HNS).
Population: Inclusion criteria for ENS group: males aged 35-60 Yr; smoking >10
narghile-year (NA), no history of cigarettes smoking. Definitions: obstructive ven-
tilatory defect (OVD): FEV1/FVC < LLN. Restrictive ventilatory defect (RVD):
TLC < LLN. Mixed ventilatory defect: FEV1/FVC and TLC < LLN. Non specific
ventilatory defect: FEV1 and FVC < LLN but TLC > LLN. Lung hyperinflation:
RV > ULN. Estimated lung age was calculated. Plethysmographic measures were
made. Two control groups were included: ECS more than 10 paquets-years (PA)
and HNS.
Results: Compared to the HNS group, the ENS group includes significantly higher
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percentages of subjects having lower expiratory flows or OVD or RVD or lung
hyperinflation. Compared to the ECS group, the ENS group includes significantly
lower percentages of subjects having lower expiratory flows or OVD or lung hyper-
inflation. Cigarettes and narghile smoking accelerate lung ageing with significantly
higher estimated lung ages.
Conclusion: The plethysmographic profile of ENS is different from this of ECS
and narghile consumption accelerates, lesser than cigarettes smoking, lung ageing.

P1800
The dynamics of free radical parameters in exhaled breath condensate (EBC)
in smokers during the course of physical workload
Elena Zaprudnova1, Natalia Popova1, Svetlana Soodaeva2, Igor Klimanov2,
Alexander Lisitsa2, Timur Li3. 1Department of Biochemistry, Vladimir State
University, Vladimir, Vladimir Region, Russian Federation; 2Clinical and
Experimental Biophysics, Pulmonology Research Institute, Moscow, Russian
Federation; 3Neurological Department, Russian State Medical University,
Moscow, Russian Federation

The aim of the study was to investigate the total nitrates/nitrites (TNN) and Fe2+
concentrations in EBC in smokers compared with nonsmokers during the course
of physical exercises.
Materials and methods: The study group included 30 smokers 20-23 y.o. with
smoking history of 3-4 years. The control group consisted of 25 healthy (without
any documented medical diagnosis) non-smokers 20-23 y.o. The TNN level in
EBC was determined by nitrate reductor and Griess reagent, the concentration
of Fe2+ was observed by ferrozin method. All the data were determined in two
points: baseline at rest and after exercise (when the heart rate was 100-120 beats
per minute) in both groups.
Results: The results obtained demonstrate that there was significant decrease of
TNN concentration in EBC in study group (the basal level of TNN in EBC was
lower in 1.6 times compared with nonsmokers). During the course of physical
exercises it was shown the increase of TNN level in EBC in smokers compared
with nonsmokers (in 2.0 and 1.2 times respectively), also the increase of Fe2+
basal concentration in lung tissue in 2 times compared with nonsmokers (p <0.05)
was determined. During the exercise the Fe2+ concentration in smokers was higher
in 1.4 times as compared with nonsmokers (p <0.05).
Conclusion: The physical workload provide a significantly changes in free radical
metabolism in smokers

P1801
Time trends of smoking habits in Italy during the last decade
Giuseppe Verlato1, Veronica Cappa1, Elisa Montoli1, Mario Olivieri10,
Leonardo Antonicelli2 , Francesco Attena3, Lamberto Briziarelli4,
Massimiliano Bugiani5, Isa Cerveri6 , Maria Grazia Panico7, Pietro Pirina8,
Simona Villani9, Roberto de Marco1. 1Unit of Epidemiology & Medical
Statistics, Dept. of Public Health & Community Medicine, University of Verona,
Verona, Italy; 2Allergy Unit, Ospedali Riuniti di Ancona, Ancona, Italy; 3Dept. of
Public, Clinical & Preventive Medicine, II University of Naples, Naples, Italy;
4Dept. of Hygiene, University of Perugia, Perugia, Italy; 5Unit of Respiratory
Medicine, CPA-ASL TO2, Turin, Italy; 6Institute of Respiratory Diseases, IRCCS
San Matteo, Pavia, Italy; 7Unit of Epidemiology, ASL Salerno 2, Salerno, Italy;
8Institute of Respiratory Diseases, University of Sassari, Sassari, Italy; 9Dept. of
Applied Health Sciences, University of Pavia, Pavia, Italy; 10Unit of
Occupational Medicine, University of Verona, Verona, Italy

Objective: To estimate time trends of smoking habits in Italy as a function of
gender and occupation.
Methods: In the frame of the GEIRD study (Gene Environment Interactions in
Respiratory Diseases) 10494 subjects, randomly selected from the general popula-
tion aged 20-44 years in 7 Italian centres (Torino, Pavia, Verona, Sassari, Ancona,
Terni, Salerno), answered a screening questionnaire between 2007 and 2010 (re-
sponse percentage=57.2%). In 4 centres smoking prevalence was compared with
prevalence recorded between 1998-2000 by the Italian Study of Asthma in Young
Adults (ISAYA).
Results: In the GEIRD study the prevalence of current smokers was higher in men
(31.3%) than in women (24.2%), while the prevalence of past-smokers was similar
(16.8% and 15.8% respectively). Current smoking was twice as prevalent among
unemployed and blue collars (39%) as among managers and clerks (20-22%).
In a multinomial model controlling for centre, sex, age, occupation, cumulative
response percentage, season and type of response (postal/phone), the risk of cur-
rent smoking largely declined from the first to the second survey (RRR=0.68,
95%CI 0.62-0.74). A significant, although smaller, decline was recorded also in
the risk of being a past-smoker (RRR=0.85, 0.76-0.94). The declining trend did
not differ by gender (time-sex interaction: P=0.206), but it was largely affected by
occupation (time-occupation interaction: P=0.004): it was particularly pronounced
in managers, while being absent in unemployed.
Conclusion: Smoking prevalence has declined in this Italian population in both
sexes. The declining trend, however, while pronounced in the highest socioeco-
nomic classes, has not started yet among the lowest classes.

P1802
Smoking among adolescents in northern Greece: Epidemiological data and
potential preventive factors
Despina Pelagidou1, Dionisios Spyratos1, Diamantis Chloros1,
Anna-Bettina Haidich1, Eleni Karetsi2, Christina Koubaniou3,
Stavros Konstantopoulos3, Konstantinos Gourgoulianis2, Lazaros Sichletidis1.
1Pulmonary Department, Aristotle University of Thessaloniki, Thessaloniki,
Greece; 2Pulmonary Department, University of Thessaly, Larisa, Greece;
3Pulmonary Department, University of Ioannina, Ioannina, Greece

Aim: The investigation of smoking habits among adolescents (12-18 year old)
and differences between smokers and non-smokers which may act as preventive
factors.
Methods: We randomly selected 10% of the whole number of high schools in
24 prefectures of Northern Greece. All parents gave informed consent and then
students completed unnamed questionnaires. We used two prototype questionnaires
which were validated across the 10% of the study population (reproducibility rate:
88.1% for non-smokers and 86.5% for smokers).
Results: We analysed data of 18,904 questionnaires. The mean age (SD) of the
students was 15.3±1.7 years (52% males). The general percentage of cigarette
smoking was 14.2% (84% reported everyday smoking: 15.7±10.6 cigarettes/day).
Prevalence of smoking was higher among males, high school students and residents
in urban areas (table).

Smoking frequency among different subgroups

Smokers (%)

Males* 16.4
Females 11.8
12–15 year old 5.1
16–18 year old* 24.1
Urban area (Thessaloniki) 16
Capitals of prefectures 16.3
Rural areas* 10.7

*p< 0.001.

The most common reasons for starting were: curiosity (56.6%), control of unpleas-
ant feelings (38.7%) and friends who smoke (28%). Smokers reported starting at
age13.3±2.3 years. We found that smokers compared to non-smokers had: less
educated parents (p<0.001), higher percentages of smoking among siblings and
friends (41.4 vs 14.6%, p<0.001 and 92 vs 33%, p<0.001), dealing less with
sports (p<0.001), visit more frequently internet cafès (p<0.001).
Concusions: Prevalence of smoking among adolescents in Northern Greece was
14.2%. We found some potential preventive factors which should be supported in
a well-planned antismoking campaign.

P1804
The factors with high motivation for smoking cessation
Zahra Hessami, Hooman Sharifi, Gholamreza Heydari,
MohamamadReza Masjedi. National Research Instute Tuberclusis and Lung
Disease Tobacco Prevention and Control Research Center, Shahid Beheshti
University, Tehran, Islamic Republic of Iran

Introduction: Smoking cessation is the most important intervention for COPD
prevention and treatment. Having motivation to stop smoking is essential for good
results of a smoking cessation program. Finally, one of the effective factors in
success is having self-efficacy.
Objectives: To evaluate if any correlation exists between motivation degree, nico-
tine dependence and cessation rate. It seems that volunteers had enough motivation
to quit because they tried to take this action; however, a wide variety of factors
had some effects on their motivation.
Method: This study was done on the volunteers of smoking cessation clinic.
They underwent tests for dependence and motivation degree by using FT, Q-MAT
respectively. Then this motivation degree was evaluated according to different
factors such as nicotine dependency, demographic factors and the quit result.
Results: In this study 345 volunteers were studied from which 311 (90.1%) were
men. The mean age of them was 37.6. The mean of Q-mat score was 15.5. The
mean of Q-mat score for high nicotine dependency was 14.8 and for low nicotine
dependency was 16.5 (p=0.04). The mean of Q-mat score for successful quit was
15.8 and in unsuccessful subjects was 15.4 (p=0.4)The mean of FT in successful
and unsuccessful subjects was 5.2, 6.08 respectively.(p=0.03).
Conclusion: In the volunteers with high nicotine dependency, the degree of moti-
vation and self-efficacy was significantly low. successful quit rate was significantly
low in volunteers with high nicotine dependency. So it is suggested to provide a
more effective strategy in designing motivational interviews and treatment for the
smokers with high nicotine dependency in order to increase the successful quit
rate.
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P1805
Maternal smoking during pregnancy and the risk of asthma related
symptoms in the early childhood
Monica Alexandra Stoica, Andrei Dumitrescu, Maria Saftoiu. National Centre for
the Community Risks Monitoring, National Insitute of Public Health of Romania,
Bucuresti, Romania

Maternal smoking during pregnancy and fetal growth retardation might adversely
affect early lung development and increase the risks of asthma-related symptoms.
The study of the associations of maternal smoking during pregnancy and fetal
growth, measured in different periods of pregnancy with asthma-related symptoms
in early childhood.
Methods: We performed a 4 years (2006-2010) prospective population-based co-
hort study starting in pregnancy. Fetal growth retardation was defined as a decrease
of 1 gestational age adjusted standard deviation score in weight from 3rd trimester
to birth. Maternal smoking during pregnancy (I, II, III trimesters) and wheezing,
lower respiratory tract infections (LRTI) and diagnosed asthma until the age of 3
years were assessed by questionnaires. Adjusted logistic regression analyses were
performed in 1217 subjects.
Results: Maternal first trimester only smoking was not associated with asthma-
related symptoms in the children. Continued maternal smoking during pregnancy
was associated with wheezing at 1, 2 and 3 years with adjusted odds ratios (aOR)
1.47 (94% confidence interval 1.14 to 19.4), 1.51 (1.13, 2.10) and 1.60 (1.09,
2.37), and with LRTI at 2 years (aOR 1.69 (1.19, 2.41)) but not with diagnosed
asthma. Fetal growth retardation was not associated with any asthma-related symp-
toms. Children of continued smoking mothers with fetal growth retardation had
higher risks of wheezing than children of smoking mothers without fetal growth
retardation.
Conclusions: Continued maternal smoking during pregnancy is associated with
increased risks of wheezing in early childhood. These associations are stronger in
children with fetal growth retardation.

P1806
Second hand smoke exposure among hospital staff in Budapest, Hungary: A
case study
David Laszlo Tarnoki1, Adam Domonkos Tarnoki1, Mark J. Travers2,
Andrew Hyland2, Katherine Dobson2, Laszlo Mechtler3, Laszlo Tamas4,
Ildiko Horvath5, K. Michael Cummings2. 1Department of Radiology and
Oncotherapy, Semmelweis University, Budapest, Hungary; 2Department of
Health Behavior, Roswell Park Cancer Institute, Buffalo, NY, United States;
3Department of Neurology, Roswell Park Cancer Institute, Buffalo, NY, United
States; 4Department of Otorhinolaryngology, Head and Neck Surgery, Jahn
Ferenc Teaching Hospital, Semmelweis University of Medicine Affiliate,
Budapest, Hungary; 5Department of Pulmonology, Semmelweis University,
Budapest, Hungary

Background: Hungarian hospitals have been declared smoke free since 2005.
However, compliance with this law may not be 100%.
Purpose: To assess the level of compliance with the smoke-free hospital law by
measuring levels of indoor air pollution in different indoor areas of a large public
hospital.
Methods: TSI SidePak AM510 Personal Aerosol Monitor was used to measure
the concentration of particulate matter less than 2.5 microns in diameter (PM2.5)
observed in the ambient air of 117 locations sampled, containing 16 health care
and 6 non-health care departments, in a Hungarian public hospital between January
and April 2009.
Results: We observed evidence of smoking such as cigarette butts and ashtrays
in several indoor areas of the hospital. Air monitory revealed concentrations of
respirable suspended particulates ranging from 1 to 336 μg/m3 depending on
the area sampled. Clinical departments averaged 83 μg/m3 and the non-clinical
departments averaged 37 μg/m3, respectively. In the rooms where evidence of
smoking was not seen the mean PM2.5 level was 6 μg/m3. In areas where evidence
of smoking was observed the mean PM2.5 level was 138 μg/m3. The highest levels
of indoor air pollution were found in the radiology (336 μg/m3), intensive care
unit (230 μg/m3) and neonatology (163 μg/m3).
Conclusions: At least in one large public hospital it appears that compliance with
the smoke-free law is incomplete resulting in high levels of indoor air pollution
which pose a health risk to patients, visitors and staff. The measured levels of
indoor fine particle air pollution exceeded the levels in nearly all instances that the
WHO and US Environmental Protection Agency have concluded are harmful to
human health.

P1807
The influence of early exposure to tobacco smoke for pulmonary disease
Akinori Ebihara1, Asuka Nagai1, Takayuki Nakano2, Tokuzen Iwamoto1,
Ichiro Kuwahira1. 1Respiratory Medicine, Tokai University Tokyo Hospital, 1-2-5
Yoyogi, Shibuya-ku, Tokyo, Japan; 2General Thoracic Surgery, Tokai University
Tokyo Hospital, 1-2-5 Yoyogi, Shibuya-ku, Tokyo, Japan

Background: Smoking is a very serious problem for COPD, lung cancer and other
chronic pulmonary diseases. However, there are few studies on early exposure to
tobacco smoke. Smoking rate in Japan decreased to 21.8%. However it is still
higher in the northern area (Hokkaido). In particularly, it is 31.0% in Erimo town

(southernmost extreme of Hokkaido), which is higher than that of any other cities
in Hokkaido. The reason is that when parents smoked, the child set fire to tobacco
and handed it as a custom in 1940’s. Because a hand was wet while fishing, they
were not able to set fire themselves.
Aim: We evaluated the influence of early exposure to tobacco smoke on prevalence
of COPD and lung cancer.
Methods: Using the results of the medical checkup carried out at the Erimo
town health division and the Town clinic, we analyzed about 6000 residents’
epidemiologic data.
Results: Majority of residents were found exposed to tobacco smoke actively or
passively from a young age. Housemate smoking rate was 81.0%. The mortality
of chronic respiratory disease was 71.4 per 100,000 person-years that was far
exceeded from the national average (11.4 per 100,000 person-years). COPD preva-
lence (465.5 per 100,000 person-years) was significantly higher than the national
average (136.2 per 100,000 person-years). Lung cancer prevalence was also very
high (877.2 per 100,000 person-years).
Conclusion: Early exposure to tobacco smoke in childhood significantly increases
prevalence of COPD and lung cancer. In Japan, young generation showed still
high smoking rates (14.3% aged 20’s, 18.0% aged 30’s). Smoking cessation is the
most important intervention to prevent disease progression.

P1808
Determination of cutoff points for smoking biological markers and the
influence of involuntary tobacco smoke exposure
Raquel Barros1,3, Paula Pinto1,2 , Cristina Bárbara1,2. 1Serviço de Pneumologia
II, CHLN - Hospital Pulido Valente, Lisboa, Portugal; 2CEDOC, Faculdade de
Ciências Médicas de Lisboa, Lisboa, Portugal; 3Cardiopneumologia, Escola
Superior de Saúde da Cruz Vermelha Portuguesa, Lisboa, Portugal

Background: The reference values used for smoking biological markers should
be determined in each country or region because there are many factors that can
influence them.
Objective: To estimate the cutoff points of exhaled carbon monoxide (ECO),
carboxyhemoglobin (COHb), plasma cotinine and urinary cotinine in order to
differentiate active smokers from never-smokers.
Methods: In a cross-sectional study with 53 active smokers (30 males) and 49
non-smokers (14 males), ECO, COHb, plasma cotinine and urinary cotinine were
measured.
Results: Anthropometric variables in both groups showed no statistically signifi-
cant differences (p-value≥0,05).
Active smokers had significantly higher levels of ECO, COHb, plasma cotinine
and urinary cotinine than non-smokers (p-value<0,05).
It was determined the following cutoff points for biological markers: ECO - 4 ppm
(sensitivity 100% and specificity 96,2%); COHb - 1,6% (sensitivity 100% and
specificity 96,2%); plasma cotinine - 10 ng/mL (sensitivity 100% and specificity
96,2%) and urinary cotinine - 779 ng/mL (sensitivity 100% and specificity 94,3%).
In the absence of smoking exposure, the cutoff point for urinary cotinine changed
to 22 ng/mL.
Conclusion: All the biomarkers presented an excellent ability to discriminate
between smokers and non-smokers.

225. Tuberculosis: from bench to bedside

P1809
Treg cells are expanded among bronchoalveolar lymphocytes in healthy
tuberculosis contacts with positive interferon-γ release assay responses
Christian Herzmann1, Christoph Lange1, Steffen Stenger2, Jeroen Maertzdorf3,
Tom Schaberg4, Giovanni Sotgiu5, Martin Ernst6. 1Clinical Infectious Diseases,
Research Center Borstel, Borstel, Schleswig-Holstein, Germany; 2Microbiology
and Hygiene, Ulm University Hospital, Ulm, Germany; 3Department of
Immunology, Max Planck Institute for Infection Biology, Berlin, Germany;
4Center for Respiratory Medicine, Hospital Rotenburg (Wuemme), Rotenburg
(Wuemme), Germany; 5Istituto di Igiene e Medicina Preventiva, Università di
Sassari, Sassari, Italy; 6Immune Cell Analytics, Research Center Borstel, Borstel,
Germany

Background: A positive Interferon-γ release assay (IGRA+) after exposure to
tuberculosis indicates a systemic immune response to Mycobacterium tuberculosis
(MTB). However, most people will remain IGRA-negative (IGRA-) after exposure.
In mice, regulatory T-lymphocytes (Treg) can deter the pulmonary clearance in
early infection, possibly preventing a systemic immune response.
Objective: To study the local immunity in TB-exposed health care workers without
active disease.
Methods: FACS analysis on bronchoalveolar lavage (BAL) cells including Treg

cells (CD4+CD25+CD127-) and activated macrophages (HLA-DR+). Question-
naire for demographic, and health-related data. Blood IGRA.
Results: Demographic and epidemiological parameters were not statistically dif-
ferent. Of 10 IGRA- and 12 IGRA+ subjects, the BAL of the latter group showed a
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higher frequency of Treg cells (median 2,5% [range 1.4-4.4%] vs. 0.7% [0.2-1.3%];
p=0.0001 for Mann-Whitney test). In contrast, the frequency of Treg cells in among
peripheral blood monocytes (PBMC) was similar in both groups (22% [10-38%]
vs. 21% [9-27%]; p=0.87). Accordingly, activated macrophages in the BAL were
found more frequently in IGRA-positive than in IGRA negative subjects (median
89% [range 77-100] vs. 95% [85-100]; p=0.04), while there was no difference in
blood (91% [82-94%] vs. 86% [74-96%]; p=0.34).
Conclusion: In healthy contacts of tuberculosis patients, a positive IGRA response
is associated with expansion of Treg cells and activated macrophages in the BAL
but not in peripheral blood. The role of these cell populations for the prevention
of systemic immune responses to MTB needs to be further evaluated.

P1810
Phagocytic activity and pattern of Fcγ and complement receptors on blood
monocytes in pulmonary tuberculosis
Anna Dubaniewicz1, Marlena Smigielska1, Piotr Trzonkowski2, Jan
Marek Slominski1. 1Department of Pulmonology, Medical University of Gdansk,
Gdansk, Poland; 2Department of Clinical Immunology and Transplantology,
Medical University of Gdansk, Gdansk, Poland

Tuberculosis (TB) remains a worldwide public health problem. Mycobacterium
tuberculosis (Mtb) infects approximately one-third of the population. Nearly 8
million active TB cases and 2 million deaths from TB are recorded each year. Ma-
jority of Mtb infected individuals control the infection by mounting cell-mediated
immune responses but we don’t know why only 5–10% of infected cases develop
active TB. Because of CD14, receptors for Fc fragment of IgG (FcγR) and
complement (CR) on phagocytes play key role in immune response to Mtb, we
have evaluated the expression of receptors FcγRI (CD64), FcγRII (CD32), FcγRIII
(CD16) and CR1 (CD35), CR3 (CD11b), CR4 (CD11c) and phagocytic activity of
CD14+ monocytes in peripheral blood of 20 patients with TB and 20 healthy volun-
teers using the flow cytometry. Our study revealed significantly increased presence
of receptors CD14+CD32+, CD14+CD35+, and CD14+CD11b+ on monocytes in
TB patients than in controls. Analysis of phenotypes both FcγR and CR receptors
on CD14+ monocytes revealed significantly increased presence of monocytes
CD14+CD64-CD11b+ and CD14+CD16-CD11b+ and insignificant CD14+CD32-
CD11b+. Phagocytic activity of blood monocytes in TB patients was significantly
higher than in healthy individuals. In summary, increased frequency of CD14+
monocytes with FcγRII, CR1, and CR3 may explain increased adherence and
phagocytosis of Mtb with following development of TB. Therefore, the receptors
FcγRII and CR1, CR3 could be considered as drug target for treatment of TB.

P1811
The impact of absolute CD4+ and CD8+ T-cell counts on IGRA test results in
HIV/AIDS patients
Roumiana Markova1, Rumiana Drenska1, Yana Todorova1, Maria Nikolva1,
Ivailo Elenkov2. 1Immunology and Allergology, National Center of Infectious and
Parasitic Diseases, Sofia, Bulgaria; 2AIDS Clinic, Infectious Diseases Hospital
“Prof. Ivan Kirov”, Sofia, Bulgaria

Background: Identification and treatment of LTBI in HIV-positive individuals is
one of the main recommendations of WHO. New IFN-γ release assays (IGRAs)
are based on MTB-specific T-cell responses which are impaired in HIV/AIDS pts
due to decreased numbers and function of CD4+/CD8+ T cells.
Aim: To study the influence of CD4+ and CD8+ T-cell counts on IGRA results in
HIV/AIDS pts.
Matherials and methods: QuantiFERON-TB Gold In-Tube (QFT-GIT) (Cellestis,
Australia) and T-SPOT.TB (SPOT) (Oxford Immunotec, UK) tests were performed
according to manufacturers’ instructions. CD4+/CD8+ T-cell counts were deter-
mined by flowcytometry (BD, FACSCanto II). Spearman correlation and t-test
were used for statistical analysis. All pts provided written informed consent.
Results: From January 2010 to January 2011, 105 (62% males) (18-66 yrs)
HIV-infected individuals in different stages of progression were recruited. The
mean CD4+ and CD8+ count was 448 cells/μl (2–1731) and 1000 cells/μl (74-
3871) respectively. 24/105 pts were positive in both IGRAs. In all 24 pts with
positive IGRA results MTB-specific and Mitogen-induced IFN-γ production did
not correlate with absolute CD4+/CD8+ T-cell counts (p>0.05). Mean values of
CD4+/CD8+ T cells in pts with indeterminate results were insignificantly lower
than in pts with negative and positive results in both IGRAs (p>0.05).
Conclusions: Our data demonstrate that TB antigen-specific immune responses
can be detected in HIV/AIDS pts with low CD4+ and CD8+ T-cell counts using
IGRAs. Both QFT-GIT and SPOT assays are useful immunodiagnostic tools in
immunocompromised HIV pts.
Acknowledgements: This work was supported by the Ministry of Health, Republic
of Bulgaria.

P1812
Cytokines in pathogenesis of pulmonary tuberculosis
T.S. Basek, A.V. Elkin, B.E. Knoring, M.E. Kobak, Y.V. Kirillov. St.-Petersburg’s
Phthisiopulmonology State Research Institute, Phthisiopulmonology State
Research Institute, St. Petersburg’s, Russian Federation

Introduction: The present work is devoted to relative research of some cy-

tokines (IL-1β, IL-8, IL-2, TNF-α) at the tuberculosis patients with the subsequent
evaluation of their role in pathogenesis of various forms of pulmonary tuberculosis.
Aim: The aim of the study is to assess the severity of immune system disorders in
patients with progressive forms of tuberculosis
Materials and methods: The clinical and immunological inspection is executed
at 193 patients with active pulmonary tuberculosis.
Results: At infiltrative tuberculosis the high level of production IL-1β and IL-8
was combined with the maximal stimulation index of IL-1β and TNF-α, but low
stimulation index of IL-8. Production of IL-2 exceeded the patients with more
serious forms of a tuberculosis - disseminated and caseous pneumonia. Fibro-
cavernousis tuberculosis was characterized by more intensive production of IL-2,
low serumal contents of IL-1β, TNF-α and lower activity of IL-8. The level of
inflammatory cytokines production (IL-1β and TNF-α), alongside with a low index
of their stimulation is characteristic for a disseminated tuberculosis, that testifies
to a state of hyper activation of immunocompetent cells. In caseous pneumonia,
alongside with the maximal reduced of IL-1β, TNF-α and IL-2, the highest index
of stimulation IL-1β and TNF-α was marked.
Conclusion: The received data testify to the highest degree of an activation of
cells of cytophagous in patients with infiltrative tuberculosis, and their expressed
functional incompetence in caseous pneumonia. The down stroke of production
not only IL-2, but also IL-1β alongside with a high level of IL-8, corresponds to
the extremely serious state of the patients.

P1813
Lethal tuberculosis in a previously healthy adult with IL-12 receptor
deficiency
Payam Tabarsi1,2, Majid Marjani2, Jean-Laurent Casanova3, Davood Mansouri2.
1Mycobacteriology Research Center, NRITLD, Tehran, Islamic Republic of Iran;
2Tb and Clinical Epidemiology Research Center, NRITLD, Tehran, Islamic
Republic of Iran; 3Laboratory of Human Genetics of Infectious Diseases,
Rockefeller Branch, The Rockefeller University, New York, United States

Introduction: Most patients with disseminated tuberculosis (TB) have no known
underlying immunodeficiency. Here, we report the first case of disseminated TB
in an adult patient with underlying IL-12Rβ1 deficiency.
Case: A 33 year old man was admitted in hospital due to fever, generalized
lymphadenopathy, and hepatosplenomegaly. He had a history of anti-TB treatment
in the previous 3 years. Despite normal chest X-ray, sputum smear was positive
for Acid-fast bacilli (AFB) and PCR was positive for Mycobacterium tuberculosis
complex. Drug susceptibility test revealed multi-drug resistance (MDR) to INH
and RIF. Standard MDR-TB treatment was initiated. Evaluation of immunologic
and genetic status of patient revealed IL-12Rβ1 deficiency.
Despite initial response to treatment, the patient developed profuse diarrhea. In
colonoscopy, polypoid lesions were observed which were full of AFB. Linezolid
and IFN-γ were added to the treatment but the patient passed away due to
disseminated TB.
Conclusion: IL-12Rβ1 deficiency is a genetic etiology of severe TB in adults. We
should consider genetic defects of the IL-12-IFN-γ circuit in adult patients with
disseminated TB.

P1814
Genotyping of M. tuberculosis from selected population of Kanpur City,
north India
Apoorv Krishna1, VishwaMohan Katoch2, Sudhir Chaudhri1, Ram Das3,
Pragya Sharma3, Arun Sampath1. 1Department of Tuberculosis & Respiratory
Diseases, Ganesh Shankar Vidyarthi Memorial Medical College, Kanpur, Uttar
Pradesh, India; 2Indian Council of Medical Research, Ministry of Health &
Family Welfare, New Delhi, India; 3Department of Molecular Biology, National
JALMA Institute for Leprosy & Other Mycobacterial Diseases, Agra, Uttar
Pradesh, India

Background: Genotyping of M. tuberculosis (MTB) is a better tool to study
prevalent strains and transmission trends. Spoligotyping relies on polymorphism
of direct repeat (DR) sequences of MTB. Isolating DNA directly from sputum
smear slides will be convenient and less time consuming. Sequencing rpoB (reverse
polymerase B) gene detects rifampicin resistance which act as surrogate marker of
MDR TB. In this study, spoligotyping and sequencing of rpoB gene was done from
sputum smear positive slides obtained from selected regions of Kanpur, India.
Material and methods: A total of 139 sputum smear positive patients were ran-
domly selected from eleven DOTS centers covering contiguous areas of Kanpur
region, India from january2009 to august2010. DNA was extracted directly from
the Ziehl Neelsen stained sputum smear slides and spoligotyping to detect 43
known spacers in the DR locus of MTB was done. 350 base pair region of rpoB
gene was amplified using oligonucleotide primers.
Results: Out of 139 samples, spoligotyping was possible in 98 (70.5%).
ST100/MANU 1 is the predominant spoligotype (48.9%) in the studied region.
The other major spoligotypes were ST523/U (6.2%), ST54/MANU2 (2%) and
26.5% were unique. Spoligotyping was more possible in highly positive (3+/2+)
versus less positive (1+/scanty +) slides (p<0.0001). rpoB gene sequencing was
possible in only 14 (10.1%) samples and out of which rifampicin resistance was
present in 3/14 (21%).
Conclusions: DNA isolation and spoligotyping was found to be feasible directly
from ZN stained smears but rpoB gene sequencing was difficult. Using samples
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like sputum smears is time saving, simple and convenient compared with other
culture based methods.

P1815
Genetic association studies between the MyD88 adaptor pathway SNPs and
the development of tuberculosis
Foteini Malli1, Vicky Mollaki2, Angela Koutsokera1, Irene Gerogianni1,
Konstantinos Gourgoulianis1, George Vassilopoulos2, Zoe Daniil1 . 1Respiratory
Medicine Department, University of Thessaly School of Medicine, Larissa,
Greece; 2Gene and Cell Therapy Division, Bioacademy of Athens, Athens, Greece

Background: Tuberculosis (TB) is characterized by the formation of granulo-
mas. Myeloid Differentiation factor (MyD)88 is the common adaptor molecule
that communicates the Toll-like receptor (TLR) engagement on the cell surface
to intracellular events. TLRs are extracellular receptors that recognize specific
molecular patterns found in a broad range of microbial pathogens, triggering
inflammatory responses. There is evidence that MyD88-/- animals fail to form
granulomas, while animal studies indicate that MyD88 signalling pathway is
crucial for the control of M.Tuberculosis infection.
Objectives: We hypothesize that a defect in MyD88 pathway results in increased
susceptibility of M. tuberculosis infection through reduced immune response fol-
lowing the recognition of the microorganism by TLR proteins. To this end we
analyzed SNPs in the MyD88 gene.
Methods: 93 TB patients with culture-proven or smear-positive microscopy active
TB and 92 controls were analyzed for the following SNPs; MyD88 -938C>A and
MyD88 1944C>G.
Results:. The MyD88-938CA genotype is associated with an increased risk of
developing TB with an Odds Ratio (OR) of 2.62 (95% Confidence Intervals [CIs]
1.31-5.22, p=0.006) while the MyD881944CC genotype is associated with an
increased risk of developing TB (OR: 4.83 (95% CIs: 1.86-12.52, p=0.001).
Conclusions: The results indicate that the MyD88-938CA and the MyD881944CC
genotypes may be associated with increased M.Tuberculosis infection susceptibil-
ity. Since 1/3 of the worlds population has been in contact with M. tuberculosis but
only 10% of them will develop an active infection, our findings provide important
insights regarding tuberculosis development.

P1816
NALP3 and CARD8 genetic polymorphisms and antituberculosis-drugs
induced hepatitis
Sang-Heon Kim1, Hyun Jung Kwak1, Ho Joo Yoon1, Dong Ho Shin1, Sung
Soo Park1, Sang-Hoon Kim2, Youn-Seup Kim3, Jae-Seuk Park3, Young
Koo Jee3. 1Department of Internal Medicine, Hanyang University College of
Medicine, Seoul, Republic of Korea; 2Department of Internal Medicine, Eulji
University School of Medicine, Seoul, Republic of Korea; 3Department of Internal
Medicine, Dankook University College of Medicine, Cheonan, Republic of Korea

Backgrounds: Genetic susceptibility to the development of antituberculosis drugs
(ATD)-induced hepatitis is poorly understood yet. The NALP3 inflammasomes,
which sense danger signals and produce IL-1β, may contribute to the initiation of
inflammatory response and ATD-induced hepatitis. We examined if the polymor-
phisms in NALP3 inflammasome genes (NLRP3 and CARD8) are associated with
ATD-induced hepatitis.
Methods: We enrolled 80 patients with ATD-induced hepatitis and 238 ATD-
tolerant subjects. DNA was isolated from whole blood and genotyped for the single
nucleotide polymorphisms (SNPs) in NLRP3 and CARD8. Genotype frequencies of
SNPs and haploptyes were compared between patients with ATD-induced hepatitis
and ATD-tolerant patients.
Results: Of seven SNPs of NALP3 (rs35829419, rs4612666, rs10754558,
rs4353135, rs55646866, rs72655377 and rs10733113), there was no significant
association with ATD-induced hepatitis. Analysis of NALP3 haplotypes found no
significant relationship with ATD-induced hepatitis. C10X of CARD8 (rs2043211)
was not associated with the risk of ATD-induced hepatitis.
Conclusions: These findings indicate that NALP3 and CARD8 genetic polymor-
phisms are not associated with the development of ATD-induced hepatitis in
Korean population, and suggest that NALP3 inflammasome do not play important
roles in the pathogenesis of ATD-induced hepatitis.

P1817
Mutations of the gyrA gene of mycobacterium tuberculosis leading to XDR
tuberculosis in Kyrgyz Republic
Jainagul Isakova, Nurmira Sovhozova, Almaz Aldashev. Molecular and Cell
Biology, Institute of Molecular Biology and Medicine, Bishkek, Kyrgyzstan

In the treatment of multidrug-resistant tuberculosis (MDR) the second line drugs
are prescribed and among them the most ones are fluroquinolones. But the emer-
gency problem of the recent years is the development of fluroquinolone resistance
or XDR tuberculosis. The XDR is associated with mutations in the gyrA gene
which controles the proliferation of M.tb.
Aim: Analysis of mutations of the gyrA gene of M. tuberculosis (M.Tb) strains
from patients of penitentiary system and civilian hospitals of Kyrgyz Republic.
Materials and methods: Sputum samples of 79 pulmonary tuberculosis (TB) pa-
tients were analyzed by biochip assay to detect the gyrA mutations of M.tb. From

all samples the 33 sputum samples were taken from patients in the penitentiary
system and 46 sputum samples were taken from patients in the civilian sector.
Results: M.tb resistant to fluroquinolone were found in 8.7% of TB patients
from the civilian sector and in 6% of TB patients from the penitentiary system
which gives the resistance to fluroquinolones of about 7.6% in general TB patients
subpopulation. The detailed analysis of the mutations of gyrA gene revealed its
location mainly in codons 90 and 94. The most frequent mutations was Asp94Gly
(66.6%) than it was Ala90Val (16.6%). One case had the combination of both
mutations Asp94Gly and Ala90Val.
Conclusion: In XDR tuberculosis patients from Kyrgyz Republic the resistance of
M.tb to fluroquinolones is mainly caused by Asp94Gly and Ala90Val mutations
of gyrA gene.

P1818
Novel sequence-based assay for detection of pyrazinamide-resistant
mycobacterium tuberculosis in clinical specimens from patients with
pulmonary tuberculosis in Russia
Maria Alvarez Figueroa1, Maria Gordukova1, Galina Lobashova2. 1Department
of Molecular Diagnostics and Epidemiology, Central Institute of Epidemiology,
Moscow, Russian Federation; 2Microbiological Laboratory, 7th Clinical Hospital
for Tuberculosis, Moscow, Russian Federation

Pyrazinamide (PZA) is an important first-line antituberculous drug used in all
regimens recommended by the WHO. However PZA susceptibility testing is not
routinely performed in many laboratories so comprehensive surveillance studies
of pyrazinamide resistance are rare. The aim of our study was to determine the
occurrence of PZA-resistant M.tuberculosis. We developed the diagnostic kit based
on direct sequencing of pncA gene that was expected to detect all type of mutations.
We have examined 143 respiratory specimens obtained from 140 Russian patients
with pulmonary tuberculosis. All patients have been classified into 5 groups de-
pending on duration of treatment. The first group consists of patients with newly
diagnosed tuberculosis who did not received antituberculous drugs previously or
taken them less than a month. The second group included patients from 1 to
3 months of such treatment. PZA-resistance has been found in 9 (10.3%) cases
from 87 patients of the first group. The frequency of PZA-resistance of patients
from the second group has been amounted to 41.6%. In half of these cases we
found heterogeneous populations of bacilli consisted of wild and mutation types.
PZA-resistance strains were detected in 7 (36.8%) of 19 patients from the third
group with a duration of treatment from 3 to 6 months, in 6 (75.0%) of 8 patients
with a duration of treatment from 6 to 9 months, and in 4 (80.0%) of 5 patients
receiving antituberculous drugs from 9 to 12 months. These data suggest that the
sequencing assay may be useful for the direct and rapid detection of PZA-resistant
M.tuberculosis in clinical specimens.

P1819
Results of spoligotyping of M. tuberculosis strains isolated in Belarus
Aksana Zalutskaya1, Maria Wijkander2, Alena Skrahina1, Sven Hoffner2.
1Laboratory, National Research and Practical Centre for Pulmonology and TB,
Minsk, Belarus; 2Department of Preparedness, Swedish Institute for
Communicable Disease Control, Solna, Sweden

Introduction: Multidrug resistant tuberculosis (MDR-TB) is a severe threat to
effective TB-control as well as to successful treatment of the individual patients.
The reported incidence of MDR-TB in Belarus is somewhat lower than in its
neighboring countries, but the level of MDR-TB causes severe obstacles for the
national TB program.
Objective: To characterize MDR-TB and pan-susceptible M tuberculosis clinical
isolates from TB patients in Belarus by molecular strain typing.
Methods: The study totally comprised 163 clinical isolates from patients with pul-
monary TB in Belarus, 81 isolates being MDR and 82 being pan-susceptible. The
DST at the NRL in Minsk was externally quality assured by the WHO/IUATLD
SRL in Stockholm. The molecular characterization of the isolates was carried out
in Stockholm by spoligotyping according the protocol described by Kamerbeek
et al using a commercial kit (Isogen Bioscience). The octal codes were analyzed
using SITVIT2 database.
Results: For both the MDR- and the susceptible group, most isolates were shown
to belong to the Beijing family, seen in 33/81 (41%) and 26/82 (32%) respectively.
In second place, in both groups, came the T1 family, identified in 30/81 (37%)
and 16/82 (20%) of the cases. A statistical significant association to MDR-TB was
demonstrated for the T1 type with the Fisher’s exact test (p-value 0.0151) but not
for the Beijing family (p-value 0.2564).
Conclusions: The result of this study demonstrated differences in the population
structure of strains isolated from patients with MDR- and pan-susceptible TB,
respectively. The major cause of MDR-TB is an ongoing transmission of resistant
M tuberculosis strains, rather than to an independent development of MDR-TB.
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P1821
First experience with novel molecular diagnostic method for detection of M.
tuberculosis and rifampicin resistance
Andrei Gurbo1, Alvils Krams1,2, Liga Kuksa2, Diana Dusacka3, Girts Skenders4,
Jelena Storozenko3,4 . 1Faculty of Medicine, University of Latvia, Riga, Latvia;
2Clinic of Tuberculosis and Lung Disease, Infectology Center of Latvia, Riga,
Latvia; 3Bacterial Infection Molecular Biology Department of Laboratory,
Infectology Center of Latvia, Riga, Latvia; 4Mycobacteriology Department of
Laboratory, Infectology Center of Latvia, Riga, Latvia

Latvia has middle level notification rate of tuberculosis (TB) and ranks among 27
countries with the highest level of multi-drug resistant TB.
Aim: To explore the sensitivity of a newly available molecular diagnostic method
GeneXpert® (GX) in early detection of M.tuberculosis (MT) and rifampicine (RIF)
resistance.
Methods: Retrospective case control study. 360 respiratory samples (sputum and/or
bronchial washings) from 320 subjects were tested with GX from 13/07/2010 (in-
troduction of the method) till 01/11/2010. New pulmonary TB cases were analyzed.
Results: 100 patients had new pulmonary TB. GX was positive in 68 cases,
including 25 smear negative [Ziehl-Neelsen (ZN) and/or fluorescence microscopy]
cases. Results of culture on liquid media (MGIT®) were available in 15 days, but
on solid Levenstein-Jensen (LJ) media in 47.

Table 1. Summary of the MT detection methods

Method Tested (N of cases) Positive (%)

ZN 59 36
Fluorescence 100 42
GX 100 68
LJ 100 98
MGIT® 52 92

2 patients with negative LJ culture were GX positive.
Resistance of MT against RIF on LJ media were detected in 14 cases and
matched in 3 cases also with MGIT® method (results available in 80 and 24 days
respectively).
In 6 cases out of 14 (40%) when RIF resistance detection concurred with LJ
method, results with LJ were available in 68 days.
5 discordant cases (GX RIF resistant, LJ RIF sensitive) currently are extensively
analyzed.
Conclusions: In addition to conventional smear microscopy methods GeneXpert®

improves the diagnostic of pulmonary TB and allows faster detection of RIF
resistance.

P1822
A new integrated PCR and microarray lab-on-chip for rapid MDR
tuberculosis diagnosis
Daniela M. Cirillo1, Andrea M. Cabibbe1, Paolo Miotto1, Elisa Lazzeri2,
Francesco Santoro2, Irina Kontsevaya3, Vladyslav Nikolayevskyy4,
Gianni Pozzi2, Stefan Niemann5, Francis Drobniewski4. 1Emerging Bacterial
Pathogens Unit, Division of Immunology, Transplantation and Infectious
Diseases, San Raffaele Scientific Institute, Milan, Italy; 2Laboratory of Molecular
Microbiology and Biotechnology (LAMMB), Department of Molecular Biology,
University of Siena, Siena, Italy; 3Samara Oblast TB Service, Samara, Russian

Federation; 4Queen Mary and Westfield College, University of London, London,
United Kingdom; 5Molecular Mycobacteriology Group, National Reference
Center for Mycobacteria, Forschungszentrum Borstel, Borstel, Germany

Introduction Drug-resistant M. tuberculosis (Mtb) strains are a threat to tubercu-
losis (TB) control worldwide and more advanced, fast and affordable technologies
are needed to strengthen laboratory capacity for diagnosis of multidrug resistant
(MDR) cases.
Aims The aim of the study is to develop a new rapid diagnostic tool for MDR-
TB using a lab-on-chip (LoC) platform suitable for testing other poverty related
diseases.
Methods The LoC (In-Check™) provides an all-in-one device for fast amplification
of target DNA followed by hybridization on a low-density microarray.
Mtb and most of the clinically relevant mycobacterial species are identified by
specific probes targeting the 16S rRNA gene and IS6110. A multiplex PCR was
developed to amplify rpoB, katG, and inhA as the most frequently mutated genes
involved in resistance to rifampin and isoniazid in species belonging the Mtb
complex.
Results The In-Check™ platform was evaluated on isolates and smear positive
clinical specimens.
Selected probes allowed identification of Mtb complex, and 10 clinically relevant
non-tubercular mycobacterial species, including M. avium and M. intracellulare.
The assay detects the following mutations involved in drug resistance: D516V,
S531L (rpoB), S315T (katG), and c-15t, t-8c, t-8a (inhA).
Other mutations at codons 533, 526 (rpoB), and 315 (katG) are identified by a
negative signal from wild-type probes. Detection limit is 103 bacteria/mL.
Conclusions The In-Check™ platform represents an innovation for its simplicity
of use, rapidity and cost-effectiveness and it is particularly suitable for different
diagnostics purposes. This is the first device for molecular detection of malaria
and TB on the same platform.

P1823
PCR for diagnosis of tuberculosis and pulmonary mycoses in México
Rubén Garrido1, Elisa Barrera2, Karla Cabada2. 1Department of Neumology and
Thoracic Surgery, Specialty Medical Center, Ciudad Juárez, Chihuahua, Mexico;
2Institute of Biomedical Sciences, Autonomous University of Juarez City, Ciudad
Juárez, Chihuahua, Mexico

Introduction: Tuberculosis (TB) and pulmonary mycoses are a public health
problem in the north of Mexico. We use polymerase chain reaction (PCR) for
diagnosis of TB in patients with a negative baciloscopy. This method also allows
us to differentiate between other Mycobacterium and microorganisms like the case
of Histoplasma capsulatum, Coccidioides immitis and Aspergillus fumigatus.
Objective: The identification of Mycobacterium tuberculosis in patients showing
clinical and radiological findings with negative baciloscopies and its association
with pulmonary mycosis.
Methods: Symptomatic patients with high pulmonary TB probability were selected
by a complete physical exam, clinical history, thoracic x rays and baciloscopy. In
patients with a negative baciloscopy an sputum sample was taken or a Bronchial-
alveolar lavage to identify the presence of Mycobacterium, Histoplasma, Coccid-
ioides and Aspergillus by PCR. Adequate treatment was administered according
to the results obtained.
Results: A total of 23 patients were analyzed. The presence of Mycobacterium
tuberculosis was found in 9 cases. In 5 subjects there was of Aspergillus fumigates
and in 4 cases of both. In 2 cases the presence of Mycobacterium tuberculosis,
Histoplsma capsulatum, Coccidioides immitis were associated. Three samples were
negative for all those microorganisms.
Conclusions: PCR’s sensibility and specificity increases the diagnosis of TB and
mycoses cases. It is a magnificent tool when baciloscopy is negative generating the
need for use in the everyday medical practice. The use of innovative techniques
for early diagnosis and treatment of frequent pulmonary disease in this region is
imperative.

P1824
Relationship between rpoB mutations and minimum inhibitory
concentrations of rifampicin in multi drug resistant strains of mycobacterium
tuberculosis
Shashikant Vaidya1, Vidyagouri Shinde2, Rupendra Jadhav3, Shreyasi Mulye4,
Abhay Chowdhary5, Mohan Kulkarni1, Geeta Koppikar6. 1Department of
Microbiology, B.Y.L.Nair Charitable Hospital and T. N. Medical College,
Mumbai, Maharashtra, India; 2Department of Immunology and Molecular
Biology, Blue Peter Research Centre, Lepra Society India, Hydrabad, Andhra
Pradesh, India; 3Department of Molecular Biology, Stanley Brown Laboratory,
The Leprosy Mission, Delhi, India; 4Quality Control Department, Haffkine
Bio-Pharmaceuticals Corporation Limited, Mumbai, Maharashtra, India;
5Director, Haffkine Institute for Training, Research and Testing, Mumbai,
Maharashtra, India; 6Medical Director, Breach Candy Hospital, Mumbai,
Maharashtra, India

Introduction: Rifampicin (RF) resistance serves as a surrogate marker for detec-
tion of multi drug resistant (MDR) strains of Mycobacterium tuberculosis (MTB).
Among many mutations identified in rpoB gene, the target gene for detection of
RF resistance, few were verified by molecular genetic methods.
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Aim: To detect and characterize mutations in rpoB region of MDR MTB strains
by automated DNA sequencing.
To study the relationship between in vitro Minimum Inhibitory Concentrations
(MIC) for RF and rpoB mutations
Methods: Absolute concentration method was used to determine MIC of RF for
20 MDR MTB strains.
DNA sequencing was carried out in an ABI sequencer.
Results: We could detect point mutations in the 81 bp section of a “hot spot”
region of the rpoB gene of all the MDR strains.
Mutations were detected in positions 516,526 and 531, with frequencies of 30%,
40%, and 55%, respectively.
It was found that mutations in positions 526 and 531 conferred high-level resistance
to RF (MIC’s ≥ 128μg/ml).
Mutations in positions 516 relate to low-level resistance. (MIC’s ≤ 64μg/ml).
Double point mutations in 2 isolates in positions 526 & 531 and 1 isolate in
position 516 & 531 relate to high level resistance (MIC’s ≥ 128μg/ml), while 2
isolates in position 516 & 526 relate to low level resistance (MIC’s ≤ 64μg/ml).
Conclusion: A relationship between susceptibility to RF and alterations in rpoB
gene is observed. However, relationship between gene alteration and drug-resistant
phenotype is still unclear, further analysis of the relationship between MICs and
gene alteration is necessary.

P1825
Hair-analysis for acetyl-isoniazid/isoniazid ratio and
N-acetyl-transferase-2-genotype in patients on treatment for mycobacterium
tuberculosis infection
Michael Eisenhut1, Detlef Thieme2, Dagmar Schmid3, Sybille Luederwald3,
Sachs Hans4. 1Paediatric Department, Luton&Dunstable Hospital NHS
Foundation Trust, Luton, United Kingdom; 2Haaranalytik, Institut für
Dopinganalytik und Sportbiochemie, Kreischa, Germany; 3Institut für
Rechtsmedizin, Ludwig-Maximilians Universitaet Muenchen, Munich, Germany;
4Haaranalytik, Forensisch Toxicologisches Centrum Muenchen, Munich, Germany

Background: In the presence of non-compliance, drug malabsorption or widely
spaced intermittent therapy genetically determined faster acetylation of isoniazid
has been shown to lead to treatment failure and relapse. Hepatotoxicity and
peripheral neuritis are associated with slow acetylation of isoniazid. Objectives
were to investigate what determines hair-levels of isoniazid and to assess whether
acetylator phenotype in form of the isoniazid/acetyl-isoniazid ratio in hair reflects
N-acetyltransferase –2 (NAT-2) genotype.
Patients and methods: Hair was obtained from patients on isoniazid treatment.
Isoniazid and acetyl isoniazid levels in hair were determined using HPLC/MS.
Isoniazid/Acetyl isoniazid ratios were correlated with genotype of the NAT-2
determined by PCR. Hair levels of isoniazid were related to age, gender, weight,
body mass index (BMI) and ethnic group.
Results: Hair levels of isoniazid and acetyl-isoniazid were measured in 40 patients
and genotype determined in 24. Hair levels of isoniazid correlated significantly
with age and weight (p<0.05), but not with BMI or ethnic group. Acetyl-
isoniazid/isoniazid ratios were with a median of 15.2% (range 14.5 to 31.7, n=3) in
homozygous rapid acetylator NAT-2 genotype and 37.3% (range 1.73 to 51.2, n=7)
in the heterozygous rapid acetylator NAT-2 genotype both significantly higher than
in the slow acetylator NAT-2 genotype with 5.8% (range 0.53 to 14.4, n=14).
Conclusions: Results of hair-analysis for isoniazid showed age and weight depen-
dency of isoniazid levels. Acetyl-isoniazid/isoniazid ratios were lower in patients
with slow acetylator versus rapid acetylator genotypes.

P1826
Evaluation of the detection of non-cultivable mycobacterium tuberculosis in
human clinical samples
Noelia Cubero1,2 , Mª Jesus Garcia2, Rosa Lopez Lisbona1, Antoni Rosell1,
Jordi Dorca1. 1Respiratory Medicine, Hospital Universitari Bellvitge, Barcelona,
Spain; 2Microbiology, Universidad Autonoma Madrid. Facultad de Medicina,
Madrid, Spain

Background: Mycobacterium tuberculosis is supposed to stay in a quiescent state
when it establishes a latent infection, being unable to grow in culture.
Objectives: The aim of this study was to evaluate the detection of noncultivable
bacilli in human clinical samples using a procedure that is independent of the
immunological status of the patient.
Materials/Patients and methods: The study was performed on 61 samples ob-
tained from samples received for routine diagnosis to rule out a mycobacterial
infection. Specimens from pulmonary and extra-pulmonary origins were studied
by real-time quantitative PCR and the amplification of Mycobacterium tuberculosis
was observed at the DNA and RNA levels. Clinical records of 52 patients were
also reviewed.
Results: Mycobacterium tuberculosis genomic sequences were detected in all
culturepositive samples whereas they were detected in 26% of the culture-negative
samples, including 24% with a basal metabolic activity detected.
Conclusions: We were able to detect viable but non-cultivable bacilli with a
metabolic activity in both pulmonary and extra-pulmonary samples. The amplifi-
cations of the ftsZ gene and of the main promoter of the ribosomal operon, namely
PCL1, seem to be good targets to detect active bacilli putatively involved in latent
Tuberculosis.

226. T-cell subsets

P1827
Pulmonary dendritic cells from chronic obstructive pulmonary disease
patients suppress lung immune responses through induction of regulatory T
cells
M. Tsoumakidou1,2, S. Tousa2, E. Litsiou1, N. Panagiotou1, A. Panagiotou1,
M. Konstantinou3, K. Potaris3, C. Roussos1, G. Xanthou2, S. Zakynthinos1.
1Lung Immunobiology, Thorax, Athens, Greece; 2Cellular Immunology,
Biomedical Research Foundation, Athens, Greece; 3Thoracic Surgery, Sotiria
Hospital, Athens, Greece

Defective Th immunity is considered to be implicated in the enhanced vulnerability
of Chronic Obstructive Pulmonary Disease (COPD) patients to lower respiratory
infections and lung cancer. Tolerogenic dendritic cells (DCs) and regulatory T
cells (Tregs) are critical in the suppression of Th immunity. Their role in COPD
is elusive. We hypothesized that pulmonary DCs in COPD exhibit tolerogenic
properties and suppress lung Th responses through induction of Tregs. CD1c+ DCs
and CD3+ T cells were isolated from the lungs of COPD patients (n=17), smokers
(n=16) and never-smokers (n=4). DC maturation prior and upon LPS exposure
were examined. The effects of pulmonary DCs on lung Th cell responses and on
the induction of Tregs were investigated. Pulmonary DCs from COPD patients and
smokers express decreased levels of co-stimulatory molecules (CD40/86) com-
pared to never-smokers at baseline (p<0.01). Upon LPS exposure, only DCs from
COPD patients fail to upregulate costimulatory molecules. Pulmonary DCs from
COPD patients induce decreased proliferation of autologous lung CD4+ and CD8+
T cells compared to DCs from smokers (p<0.001). CD4+ T cells treated with
DCs from COPD patients, but not from smokers, express increased levels of the
immunosuppressive cytokine IL-10 (p<0.01) and suppress Th responses in in vitro
suppression assays. Our results reveal that lung DCs from COPD patients suppress
lung immune responses through induction of Tregs. This novel immunoregulatory
circuit has important clinical implications for the enhanced vulnerability of COPD
patients to respiratory infections and lung cancer.
*These authors contributed equally. Funded by Thorax.

P1828
Regulatory T cells in healthy and asthmatic subjects challenged with
rhinovirus
Suzanne Bal1, Marianne van de Pol1, Paul Bresser2, Jaring van der Zee2,
Sebastian Johnston4, Peter Sterk2, Koen van der Sluijs3, Rene Lutter1.
1Department of Experimental Immunology, Academic Medical Center,
Amsterdam, Netherlands; 2Department of Respiratory Medicine, Academic
Medical Center, Amsterdam, Netherlands; 3Laboratory of Experimental Intensive
Care and Anesthesiology, Academic Medical Center, Amsterdam, Netherlands;
4Department of Respiratory Medicine, National Heart & Lung Institute, Imperial
College, London, United Kingdom

Background: Allergic asthma is characterised by an imbalance in Th2/Th1 re-
sponse and elevated secretion of Th2 cytokines. Regulatory T cells (Tregs),
expressing FoxP3, are thought to play a prominent role in the suppression of Th1
lymphocytes in asthma patients.
Objectives: The aim was to address whether the number of Tregs differ between
asthmatic patients and healthy controls and how these numbers are affected by a
Th1 response, i.e. a provocation with rhinovirus type 16 (RV16).
Methods: Mild allergic asthma patients (n=9) and healthy non-allergic controls
(n=14) were inoculated with RV16 (10 TCID50). One day before and six days
after the provocation, blood was drawn and bronchoalveolar lavage (BAL) fluid
was collected. Lymphocytes and peripheral blood mononuclear cells (PBMCs)
were analysed by multi-colour flow cytometry to quantify the CD4+CD25+FoxP3+

Tregs.
Results: Mild asthma patients had more CD4+CD25+FoxP3+ Tregs (6.1±0.7%)
in peripheral blood compared to the healthy controls (3.7±1.1%, p=0.003). FoxP3
was expressed in a larger proportion of CD4+ cells in the BAL than in peripheral
blood of both asthmatic (7.9±3.0 in BAL and 5.1±1.4 in blood) and control
subjects (7.5±2.6 in BAL and 3.9±1.6 in blood), but no difference between the
prevalence in BAL lymphocytes from both groups was observed. RV16 provoca-
tion did not affect the CD4+CD25+FoxP3+ Treg numbers in blood and BAL in
either patients with mild asthma or healthy controls.
Conclusion: There is a higher number of CD4+CD25+ cells expressing FoxP3+

in peripheral blood of mild allergic asthma patients. Rhinovirus challenge did not
have an impact on PBMC and BAL Treg numbers in both healthy and asthmatic
individuals.
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P1829
T-regulatory cells blood content in patients with asthma exacerbation
Zhanna Antanovich, Vladimir Tsarev, Nataliya Goncharova. Propedeutics of
Inner Diseases, Belarusian State Medical University, Minsk, Belarus
Propedeutics of Inner Diseases, Belarusian State Medical University, Minsk,
Belarus Laboratory of the Stem Cells Biology and Genetics, Research Institute of
Haematology and Blood Transfusion, Minsk, Belarus

Background: Regulatory CD4+CD25+ T cells are important components of the
immune system homeostasis and impairment of their activity can cause autoim-
mune diseases and allergy.
Objective: The aim of this study was to evaluate the blood content of naturally
occurring T-regulatory cells (nTreg) in patients with different periods of asthma.
Methods: 48 steroid naïve asthmatic adults with asthma exacerbation and 48 with
asthma remission were randomly selected and 30 matched control subjects were in-
cluded. All were submitted to detailed clinical history and examination, pulmonary
function testing. Investigation of CD4+, CD25+, CD4+CD25hi-lymphocytes in
blood was carried out by flow cytometry. nTreg were defined as a fraction of
CD4+CD25+-lymphocytes with a high level of CD25 expression (CD4+CD25hi-
cells).
Results: Subjects with asthma exacerbation had significantly lower values of
CD4+CD25hi-cells than subjects with asthma remission (1,56 (1,14-1,97)% vs
5,90 (4,96-6,71)%; p<0,001) and controls (1,56 (1,14-1,97)% vs 7,40 (6,41-
8,52)%; p<0,001). Subjects with asthma remission had also significantly lower
values of CD4+CD25hi-cells than controls (5,90 (4,96-6,71)% vs 7,40 (6,41-
8,52)%; p<0,001).
Conclusion: CD4+CD25hi-cells blood content is decreased in asthma in com-
parison with healthy subjects. Blood content of CD4+CD25hi-cells in asthma
exacerbation decreases 3 fold and more in comparison with remission and can be
predictor for asthma exacerbation.

P1830
Effector and regulatory lymphocytes in asthmatic pregnant women
Lilla Tamási1, Anikó Bohács1, Áron Cseh2, Noémi Eszes1, János Rigó Jr.3,
Veronika Müller1, Barna Vásárhelyi4, György Losonczy1. 1Department of
Pulmonology, Semmelweis University, Budapest, Hungary; 2I.st Department of
Pediatrics, Semmelweis University, Budapest, Hungary; 3I.st Department of
Obstetrics and Gynecology, Semmelweis University, Budapest, Hungary;
4Research Group of Pediatrics and Nephrology, Hungarian Academy of Sciences,
Budapest, Hungary

Asthma is one of the most common diseases that may complicate pregnancy.
Asthma and pregnancy show bidirectional interactions with unknown immunolog-
ical mechanisms. The aim of this study was to evaluate CD4+ regulatory T (Treg),
natural killer (NK), NKT, invariant natural killer (iNKT), memory and naive
CD4+T lymphocytes in mild to moderate partially or well controlled persistant
asthmatic pregnant patients.
The prevalence of lymphocyte subsets was identified by cell surface markers and
intracellular FoxP3 staining, in healthy non-pregnant (HNP; N=15), healthy preg-
nant (HP; N=33), asthmatic non-pregnant (ANP; N=62) and asthmatic pregnant
(AP; N=61) women. Data are given in median and quartiles.
Treg cell prevalence was higher in HP than in HNP subjects (7.82 (5.27-10.24) vs.
4.88 (1.82-6.19), respectively; p=0.0052) and showed a positive correlation with
fetal birth weight (p=0.02), which was blunted in AP group. AP patients had lower
Treg (5.53 (2.45-7.83)) and higher iNKT (0.04 (0.01-0.18)) cell numbers than HP
subjects (7.82 (5.27-10.24) and 0.01 (0.0-0.03), respectively; all p<0.05) that might
suggest compromised pregnancy induced immunotolerance caused by allergic in-
flammation. However, lower effector/memory and higher naive T cell prevalence
observed in AP (30.60 (24.42-44.18) and 57.24 (46.34-67.06), respectively) than in
ANP group (43.11 (32.52-55.38) and 48.18 (38.07-58.62), respectively) suggested
immunosuppression exerted by pregnancy on asthma.
Pregnancy induced Treg cell proliferation is absent in asthmatic pregnancy that
may interfere with normal intrauterine growth. However, pregnancy induced in-
hibition of asthmatic immune responses can also be detected in uncomplicated
asthmatic pregnancy.

P1831
Comparative characteristics of regulatory T cells populations between
patients with bronchial asthma (BA) and COPD
Elena Kremer1, Natalya Kirillova2, Tatyana Perevozchikova1, Elena Fajt1 ,
Ivan Deev3, Ludmila Ogorodova3. 1Immunology Department of Central Research
Laboratory, Siberian State Medical University, Tomsk, Russian Federation;
2Department of Hospital Therapy with a Course of Physical Rehabilitation and
Sports Medicine, Siberian State Medical University, Tomsk, Russian Federation;
3Department of Pediatrics Faculty with a Course of Childhood Illnesses Medical
Faculty, Siberian State Medical University, Tomsk, Russian Federation

Background: T-regulatory cells (T-reg) are critical for controlling the degree of
immune response to various types of antigens. Possibly due to late or insufficient
activation of individual subpopulations of T-reg accumulation of activated im-
munocompetent cells and intensity of inflammation in COPD and BA is excessive.
Aim and objectives: To investigate differences in subpopulations of T-reg in
COPD compared to that in BA and healthy donors (HD).

Methods: The circulating percentage of CD4+CD25high and CD4+FoxP3+ T-reg
in peripheral blood was estimated by the flow cytometry analysis. We included 60
patients with COPD (57,8±1,09 years old), 20 patients with BA (54,1±2,2 years
old) and 17 HD (54,1±2,2 years old).
Results: It was shown that COPD is associated with the increasing of percentage
number of CD4+CD25high T-reg (2,82±0,24%) in the peripheral blood in com-
parison to BA (1,87±0,47%, p = 0,004) and HD (1,56±0,24%, p = 0,005). The
patients with BA had the decreasing CD4+FoxP3+ T-reg (2,57±0,60, p<0,001)
compared to COPD (8,37±0,38, p < 0,001) and HD (8,10±0,48, p < 0,001).
Conclusions: We consider that the observed increase of circulating in peripheral
blood CD4+CD25high T-reg in COPD patients might be markers of disease sever-
ity. Our study suggests an association between differences in subpopulations of
T-reg in patients with BA and COPD with varying degrees of inflammation.

P1832
IL-17 and Th17-cells as markers of disease progression in pediatric allergic
diseases. A therapeutic approach in an “in vitro” models
Mirella Profita1, Loredana Riccobono1, Rosalia Gagliardo1, Caterina DiSano1,
Angela Marina Montalbano1, Giusy Daniela Albano1, Annalisa Ferlisi1 ,
Anna Bonanno1, Pascal Chanez2, Mark Gjomarkaj1, Stefania La Grutta3.
1Institute of Biomedicine and Molecular Immunology (IBIM), Italian National
Research Council (CNR), Palermo, Italy; 2Université de la Méditerranée,
INSERM-CNRS U600, UMR6212, Marseille, France; 3Environmental Health
Unit, ARPA, Palermo, Italy

Th17 cells and IL-17 play a role in allergy development and progression. We
tested IL-17 in plasma (P), nasal wash (NW) and induced sputum (IS) from 12
healthy (HC), 14 intermittent asthma (IA) and 28 mild-moderate asthma (MA) with
concomitant intermittent-rhinitis (IR, n=12) or concomitant persistent-rhinitis (PR,
n=16); 2) intracellular CD3+IL-17+, CD3+RORgγt+ in peripheral blood (PB) T-
cells from IA and MA children. In vitro we tested the effect of Budesonide (10-8M)
and Formoterol (10-8M) alone or in combination on 1) intracellular CD3+IL-17+,
CD3+RORγt+ expression in PBT-cells from children with MA and PR (n=10); 2)
on the IL-8 release from nasal and bronchial epithelial cell lines pretreated with
and without an anti-IL-17 receptor antibody and stimulated respectively with NW
and IS from children with MA and PR (n=6). We observed significantly increased
levels of 1) IL-17 in P, NW and IS from children with MA compared with IA and
HC; 2) intracellular CD3+IL-17+ and CD3+RORγt+ in PBT-cells from subjects
with MA compared with IA as well as in children with MA and PR when compared
with MA and IR. In vitro experiments showed that Budesonide with Formoterol
treatment significantly reduced 1) CD3+IL-17+ and CD3+RORγt+ in PBT-cells
from children with MA and PR; 2) the effect of IL-17 present in NW and IS from
children with MA and PR on IL-8 release in nasal and bronchial epithelial cell
lines.
IL-17 and Th17-cells are markers of disease progression in children with allergic
MA and concomitant PR. Budesonide with Formoterol might be useful for a
therapeutic approach to control IL-17 mediated allergic disorders.
Funded by: Italchimici, S.p.A., Italia

P1833
Lung and blood Th1 and Th17 responses against mycobacterial antigens in
patients with pulmonary sarcoidosis
Mahyar Ostadkarampour1, Anders Eklund1, David Moller2, Johan Grunewald1,
Jan Wahlström1. 1Department of Medicine, Karolinska Institutet, Stockholm,
Sweden; 2Department of Medicine, The Johns Hopkins University School of
Medicine, Baltimore, United States

Sarcoidosis is an inflammatory disorder characterized by granulomas most com-
monly affecting the lungs. The presence of mycobacterial antigens, and recently
a specific protein, M. tuberculosis catalase-peroxidase (mKatG), in sarcoidosis
tissue has been reported. Th1 cell responses against mKatG have been observed
in sarcoidosis lung and peripheral blood cells. In the present study, IL-17 and
IFNγ production were evaluated by ELISPOT after stimulation of bronchoalveolar
lavage (BAL) fluid and peripheral blood cells with mKatG and M. tuberculosis
PPD proteins. Two groups of sarcoidosis patients were compared: HLA-DR3
positive (good prognosis) versus HLA-DR3 negative (bad prognosis). We also
did immunohistochemistry on bronchial biopsies for further characterization of
cytokine expression. Both mKatG and PPD stimulation of BAL cells resulted
in higher frequencies of cells producing IFNγ compared to IL-17. We did not
detect any significant difference between BAL and blood regarding IL-17 secretion
after stimulation with both mKatG and PPD, while significantly more BAL cells
produced IFNγ in comparison to blood after stimulation with mKatG and PPD
(p<0.05). The existence of IL-17+ cells in the granulomas also supports the role of
IL-17 in sarcoidosis. The observed Th17 responses against mycobacterial antigens
could contribute to the inflammation in sarcoidosis, although they generally occur
at lower frequencies than corresponding Th1 responses.
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P1834
Characterization of lymphocyte subsets in the lungs of smokers and patients
with COPD
Helena Forsslund, Mikael Mikko, Johan Grunewald, Åsa Wheelock,
Jan Wahlström, Magnus Sköld. Medicine, Respiratory Medicine Unit, Karolinska
Institutet, Stockholm, Sweden

Background: COPD is characterized by chronic inflammation in the lungs. CD8+
T cells but in more severe disease also CD4+ T cells, have been implicated in the
pathogenesis. T cell maturation entails distinct stages which can be identified based
on their expression of the surface markers CD45RA and CD27. By combining these
markers it is possible to distinguish naïve and memory/effector subpopulations.
We investigated whether these T cell subpopulations in bronchoalveolar lavage
(BAL) differ in COPD patients compared to smokers with normal lung function
and never-smokers.
Methods: Bronchoscopy and BAL was performed on 24 never-smokers, 20
smokers with normal lung function and 20 COPD patients (14 smokers and 6
ex-smokers). The frequencies of major lymphocyte subsets and the differentiation
status of CD4+ and CD8+ T cells were analyzed by flow cytometry.
Results: There were higher percentages of CD8+ T cells in smokers and CD56+
T cells in smokers and COPD patients compared to never-smokers (p<0.001).
A higher frequency of CD27+CD45RA- cells and a lower frequency of CD27-
CD45RA- cells was found in the CD4+ T cell population of COPD current
smokers compared to never-smokers and COPD ex-smokers (p<0.05). Smokers
with normal lung function had a higher percentage of CD4+CD27-CD45RA+ cells
compared to never-smokers (p<0.05).
Conclusions: The higher percentages of cytotoxic T cells in smokers and COPD
patients may be related to smoking-induced tissue damage. The increased per-
centage of central memory cells in COPD smokers suggests an ongoing immune
response. Smoking cessation resulted in a normalization of CD4+ central/effector
memory cells in BAL, indicating a reversibility of smoke-induced changes.

P1835
TCR rearrangement in patients with eosinophilic lung disease
Nathalie Freymond1, Vincent Cottin1, Chahéra Khouatra1,
Jean-Emmanuel Kahn2, Nadia Sivova1, Lionel Prin3, Fanny Legrand3,
Jean-François Cordier1. 1National Reference Center for Rare Pulmonary
Diseases, Louis Pradel Hospital, Lyon, France; 2Department of Internal
Medicine, Foch Hospital, Suresnes, France; 3Immunology Laboratory, University
Hospital, Lille, France

Background: Expansion of monoclonal population of T-cells with T-cell recep-
tor (TCR) rearrangements and aberrant cell surface immunophenotype produce
IL-5 and contribute to the pathophysiology of the lymphocytic variant of the
hypereosinophilic syndrome (HES).
Objective: To characterise T-cell expansion in eosinophilic lung disease.
Methods: T-cell expression profile was analysed by flow cytometry and TCR
clonal gene rearrangements were studied by PCR in 45 consecutive patients with
peripheral blood eosinophilia (greater than 1.0×109/L) and eosinophilic lung dis-
ease. Patients with myeloid or lymphocytic variants of HES or any identified cause
of eosinophilia were excluded.
Results: Clonal TCR rearrangements were detected in 11/45 patients (24%):
4/18 with hypereosinophilic asthma, 3/17 with Churg-Strauss syndrome, 3/9 with
idiopathic chronic eosinophilic pneumonia (ICEP), and 1/1 with allergic bron-
chopulmonary aspergillosis. Seven patients had 2 clonal rearrangements or more.
TCR rearrangements involved the TCRγ chain in 10 patients and the TCRδ chain
in one patient with ICEP. Aberrant T-cell immunophenotype usually found in HES
(CD3-CD4+, CD3+CD4-CD8-, or CD3+CD7)-, and known to produce IL-5, was
not detected. No significant clinical or biological difference was found between
patients with or without clonal TCR gene rearrangements. IL-5 serum level was
normal in all patients.
Conclusion: Expansion of TCR-Vγ or TCR-Vδ populations are present in a
proportion of patients with eosinophilic lung disease without aberrant cell-surface
immunophenotype. Further study is needed to evaluate whether T-cell clonality
might contribute to the pathophysiology of these conditions or is only a transient
reactive phenomenon.

P1836
Reduced expression of PPAR-alpha in bronchoalveolar lavage CD4+ T cells
of sarcoidosis patients
Muntasir Abo Al Hayja, Anders Eklund, Johan Grunewald, Jan Wahlström.
Karolinska Institutet, Dept of Medicine, Solna, Stockholm, Sweden

Background: Sarcoidosis is a systemic inflammatory disease characterized by
noncaseating granulomas affecting many organs, especially the lungs and intratho-
racic lymph nodes. Activated CD4+ T cells with a type 1 cytokine profile are
considered to be of central importance for the pathogenesis. The peroxisome
proliferator-activated receptors (PPARs) are nuclear receptors that play important
regulatory roles in numerous cellular processes, including inflammation. Three
PPARs have been described, namely PPAR-alpha, -beta/delta and –gamma. They
are expressed in many cell types, including macrophages and T cells. The purpose
of this study was to investigate on the mRNA and protein level the expression of
PPARs in lung cells of sarcoidosis patients.

Methods: Seventeen sarcoidosis patients and nine healthy controls underwent
bronchoscopy with broncoalveolar lavage (BAL) whereafter CD4+ T cells and
alveolar macrophages (AMs) were sorted by flow cytometry and subjected to
real-time PCR analysis for mRNA expression of PPARs. Immunofluorescence
staining of BAL cytospin slides with anti-PPAR antibodies was also performed.
Results: PPAR-alpha relative gene expression was significantly downregulated in
CD4+ T cells of sarcoidosis patients, but no differences were observed with regard
to T cell expression of the other PPARs. PPAR expression in AMs did not differ
between patients and controls. No differences were observed between patients with
or without Löfgren’s syndrome.
Conclusion: The observed downregulation of PPAR-alpha in T helper cells may
contribute to ongoing inflammation in pulmonary sarcoidosis via failure to repress
proinflammatory genes.

P1837
Killer cells in asthma with incomplete airflow reversibility
Carolyn Tubby1, Tim Harrison2, Ian Todd1, Lucy Fairclough1. 1Department of
Immunology, Nottingham Respiratory Biomedical Research Unit, The University
of Nottingham, Nottingham, United Kingdom; 2Department of Respiratory
Medicine, Nottingham Respiratory Biomedical Research Unit, The University of
Nottingham, Nottingham, United Kingdom

Asthma with complete airflow reversibility (ACR) represents the majority of
asthma cases, however recent attention has focussed increasingly on a small subset
of asthmatics that display incomplete airflow reversibility despite optimal treatment
(AIR), also a feature of COPD. A growing amount of literature has linked the
three main types of killer cells, namely CD8 T cells, Natural Killer (NK) and
NKT cells, to both ACR and COPD due to their cytotoxic and immunoregulatory
functions. We aimed to study the role of these cells in AIR. Absolute cell counting,
cytotoxic mediator and receptor profiling, activation time course assays as well
as functional cytotoxic experiments were performed to compare the number and
function of killer cell subsets in the peripheral blood of AIR and ACR patients
and healthy controls. Our data suggest both the number and cytotoxic function of
these killer cells are reduced in the peripheral blood of AIR patients compared
to ACR patients, as quantified by perforin/granzyme B expression and functional
cytotoxic assays. This indicates killer cells may be recruited to the AIR lung and
have a subsequent role in the disease pathogenesis, as has been shown in COPD.

P1838
Collagen receptor α2β1 integrin is overexpressed on CD4 and CD8
peripheral blood T lymphocytes in long-lasting clinically stable asthma
Joanna Zuk, Stanislawa Bazan-Socha, Jacek Musial. II Department of Internal
Medicine, Jagiellonian University Medical College, Cracow, Poland II
Department of Internal Medicine, Jagiellonian University Medical College,
Cracow, Poland II Department of Internal Medicine, Jagiellonian University
Medical College, Cracow, Poland

Background: Recruitment of the inflammatory cells from blood to the airways in
asthma is mediated by adhesive molecules – e.g. selectins and integrins. In cells
trafficking the best known integrins are molecules containing α4 and β2 subunits.
We hypothesized that also integrins α1β1 and α2β1 may play a role in asthma
pathogenesis.
Objective, material and methods: The aim of the study was to assess expression
of several very late antigen (VLA) integrin subunits (α1, α2, α4 and β1) on blood
CD4 and CD8 T lymphocytes by flow cytometry in 25 adult atopic asthmatics
(mild to moderate persistent asthma in a stable clinical condition) and 15 healthy
controls.
Results: Expression of both α4 and β1 on CD4 T cells was significantly higher
in asthma subjects than in controls. The α1 subunit was absent from blood lym-
phocytes. The α2 chain hardly detected on lymphocytes from healthy subjects was
apparently present in asthmatics. Surprisingly, in subjects suffering from asthma
for over 4 years (n=15) statistically significant overexpression of α2, α4 and β1
subunits on both CD4 and CD8 T cells was observed as compared to controls.
Conclusion: Expression of certain VLA integrin subunits on blood T cells may
depend on asthma duration. In long-lasting disease α2, α4 and β1 subunits are
overexpressed on both CD4 and CD8 T lymphocytes. The biological role of α2β1
integrin in asthma is unknown. This integrin has been described as a stimulator
of collagen accumulation in the airways and in chronic disease may be at least in
part, responsible for asthma airway remodelling.

P1839
Different Th1, Th2, Th17 and Treg associated chemokine local pattern
expression in lung in a murine model of allergic inflammation
You Lu, Carina Malmhäll, Madeleine Rådinger, Margareta Sjöstrand,
Serena O’Neil, Bo Lundbäck, Jan Lötval, Apostolos Bossios. Krefting Research
Centre, Department of Internal Medicine, Institute of Medicine, Sahlgrenska
Academy, University of Gothenburg, Gothenburg, Sweden

We have reported that Th1, Th2, Th17 and Treg cells is differently distributed
in the lung during airway allergic inflammation. T helper cells express differ-
ent chemokine receptors.We hypothesize that Th1, Th2, Th17 and Treg cells
distribution in the lung is a result by different local chemokine expression.
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Ovalbumin (OVA)-sensitized C57BL/6 mice were exposed intranasally to OVA or
PBS on five days and lung tissue was taken 24 h after final allergen exposure.
Peribronchial (Pb), perivascular (Pv) and alveoli (A) tissue was selected from lung
tissue sections using Laser Microdissection and Pressure Catapulting technology.
Total RNA was extracted and each location was pooled from three OVA/OVA mice.
Chemokine gene expression was performed using RT-PCR gene array. Tissue from
whole lung tissue section of an OVA/PBS mouse was used as control and results
were expressed as fold change from control.
Chemokines/ligands for Th1-associated receptors; CCR2 (CCL2, CCL5, CCL7)
and CCR5 (CCL3, CCL4, CCL5) were increased mainly in A followed by Pv and
Pb tissue, while CXCR3 (CXCL10) was increased in Pv followed by A and Pb
tissue. In Th2-associated CCR8 (CCL8) was most highly induced Pv (21.3fold)
followed by Pb and A tissue. In Th2/Treg-associated CCR4 (CCL17, CCL22) the
pattern was A, Pv, Pb, while in Treg/Th17 CCR7 (CCL19) was increased mainly
in Pv then in Pb but not in A tissue.
Allergen exposure increased gene expression of all Th1, Th2, Treg and Th17
associated chemokines in lung. However, the expression pattern shows differences
in both tissue distribution and magnitude, arguing for a high complex local milieu
that can regulate T-cell subsets distribution.

P1840
T cell specific expression of a short splice variant of the tumor suppressor
gene CYLD amplifies the development of allergic airway disease
Sebastian Reuter, Marc Becker, Nina Dehzad, Helen Martin, Ari Waisman,
Michael Stassen, Roland Buhl, Christian Taube. Pulmonary Medicine, III
Medical Clinic, Mainz, Germany Medical Center, Institute of Immunology, Mainz,
Germany Pulmonary Medicine, III Medical Clinic, Mainz, Germany Pulmonary
Medicine, III Medical Clinic, Mainz, Germany Institute of Molecular Medicine, I
Medical Clinic, Mainz, Germany Medical Center, Institute of Immunology, Mainz,
Germany Pulmonary Medicine, III Medical Clinic, Mainz, Germany Pulmonary
Medicine, III Medical Clinic, Mainz, Germany

Regulation of transcription factors like NF-κB decides about type and strength of
developing inflammatory and immune responses. CYLD acts as a negative regu-
latory element of NF-κB activation, however the naturally occurring short splice
variant CYLDEx7/8 (sCYLD) has positive regulatory properties. An exclusively
expression of sCYLD leads to a hyperactive phenotype of dendritic cells (DC) and
increased numbers of long living antibody secreting B cells. In the present study
we investigated the function of sCYLD on T cells in a murine model of allergic
airway disease. Following sensitization and challenge towards the model antigen
Ovalbumin (OVA), wild type (WT) and animals with a T cell specific expression
of CYLDEx7/8 (CyldFL*CD4cre) were analyzed for the induction of an allergic
airway disease. 48 hours following the last challenge animals with exclusively
T cells expressing sCYLD demonstrating increased numbers of eosinophils in
BAL, enhanced inflammation in the lung and increased numbers of goblet cells in
comparison to WT animals. Moreover the T cell specific sCYLD expression leads
to increased secretion of total IgE and all classes of antigen specific immunoglob-
ulines were clearly upregulated in comparison to sensitized and challenged WT.
These data suggest that CYLD plays an important role in the regulation of T
cell responses. Beside the modulation of DC and B cell the short splice variant
of CYLD affects also T cells and seems to induce a hyper responsive T cell
phenotype. This work provides a new few in T cell regulation and underlines the
important role of CYLD and T cells for the induction of allergic responses.

P1841
Apoptosis of peripheral blood lymphocytes in different periods of asthma
Zhanna Antanovich, Vladimir Tsarev, Nataliya Goncharova. Propedeutics of
Inner Diseases, Belarusian State Medical University, Minsk, Belarus
Propedeutics of Inner Diseases, Belarusian State Medical University, Minsk,
Belarus Laboratory of the Stem Cells Biology and Genetics, Research Institute of
Haematology and Blood Transfusion, Minsk, Belarus

Background: Resistance of lymphocytes to apoptosis can cause decrease of these
cells elimination from respiratory ways and play a key role in persistence of
inflammation in asthma.
Objective: The aim of this study was to reveal the disturbances of blood lympho-
cytes apoptosis in different periods of asthma.
Methods: 25 steroid naïve asthmatic adults with asthma exacerbation and 25
with asthma remission were randomly selected and 20 matched control subjects
were included. All were submitted to detailed clinical history and examination,
pulmonary function testing. Peripheral blood lymphocytes (PBLs) were stimulated
by phytoagglutinin (PHA) and cultured for 72 hours. Apoptosis of PBLs was
determined by flow cytometry by evaluating of Annexin V expression for detection
of early apoptotic cells (Annexin V positive-PI negative).
Results: Subjects with asthma exacerbation had significantly lower values of early
apoptotic cells in blood than subjects with asthma remission (20,29±1,69% vs
41,65±2,38%; p<0,001) and controls (20,29±2,38% vs 43,02±2,58%; p<0,001).
But there were no differences in values of early apoptotic cells in subjects with
asthma remission and controls (41,65±11,91% vs 43,02±11,54%; p>0,05).
Conclusion: The value of early apoptotic cells in 72 hours cultures of stimulated
by PHA lymphocytes is a sensitive marker for asthma exacerbation and remission
and can be predictor for asthma exacerbation.

P1842
Mechanism of long-lasting suppression against Th2 immune response in the
lung by a novel antedrug TLR7 agonist
Kazuo Eiho1, Hiroyuki Matsui1, Hideyuki Hayashi1, Ryosaku Inagaki1,
Mikio Aoki1, Mark Biffen2, Andrew Leishman2, Susan Edwards2, Clare
Murray2, Haruo Takaku1, Hideyuki Tomizawa1, Shizuo Akira3, Yutaka Ueda1.
1Pharmacology Research Laboratories, Dainippon Sumitomo Pharma Co., Ltd.,
Osaka, Japan; 2Bioscience, AstraZeneca R&D Charnwood, Loughborough,
Leicestershire, United Kingdom; 3Laboratory of Host Defense, World Premier
International Immunology Frontier Research Center, Osaka University, Osaka,
Japan

Rationale: To identify the mechanisms by which a novel antedrug Toll like recep-
tor 7 (TLR7) agonist, AZ12441970, mediates the long-lasting suppression of Th2
immune responses.
Methods: Long-lasting efficacy of AZ12441970 against bronchoalveolar lavage
(BAL) eosinophilia was investigated utilizing Ovalbumin (OVA)/Alum-sensitised
mice or OVA-specific Th2 cells adoptively transferred into mice. The mechanism
by which AZ12441970 mediated long-lasting efficacy was investigated utilizing
T cell-deficient nude mice and several knock-out (KO) mice including type I IFN
receptor KO mice, B cell KO mice and rag2 KO mice lacking B and T cells.
Results: Weekly lung doses of AZ12441970 for 6 weeks significantly inhibited
BAL eosinophilia for at least 6 weeks following cessation of dosing. The long-
lasting efficacy observed with the compound was largely abolished in type I IFN
receptor KO mice, rag2 KO mice or nude mice, but maintained in B cell KO
mice. T cells were shown to be involved in the mechanism of efficacy in a T
cell reconstituted nude mouse model of allergic airways inflammation. Nose only
exposure of AZ12441970 also resulted in long-term efficacy in the lung.
Conclusions: We show that intranasal dosing of AZ12441970 to achieve lung
exposure in mice induces a long-lasting efficacy against Th2 immune responses
in the lung. The efficacy in the lung is also achieved by nose only exposure
of the TLR7 agonist. Furthermore, our mechanism studies demonstrate that the
long-lasting inhibition of the Th2 immune responses with the compound is IFN-α-
and T-cell-dependent. These data suggest that novel antedrug TLR7 agonists may
have potential in the treatment of allergic disease.

P1843
Repeated intranasal TLR7 stimulation reduces allergen responsiveness in
allergic rhinitis
Lennart Greiff1 , Cecilia Ahlstrom-Emanuelsson1, Gun Almqvist2, Morgan
Andersson1, Anders Cervin3, Jan Dolata3, Leif Eriksson2, Anders Kallen2,
Per Norlen2, Inga-Lisa Sjolin3, Henrik Widegren1. 1Dept. of ORL, Head & Neck
Surgery, Skane University Hospital, Lund, Sweden; 2R&D, AstraZeneca, Lund,
Sweden; 3Dept. of ORL, Helsingborg Hospital, Helsingborg, Sweden

Background: The TLR7 agonist AZD8848 was developed as a treatment for
allergic airway disease with the rationale of suppressing allergic (Th2-like) im-
mune responses by triggering innate immune responses through TLRs. Intranasal
administration of AZD8848 has demonstrated protection against allergen challenge
in animal models of asthma and allergic rhinitis. AZD8848 is rapidly hydrolysed
in vivo to a metabolite that is over 100-fold less active, to minimise the risk of
undesirable systemic effects.
Methods: Five once-weekly intranasal doses of AZD8848 (60 μg) were given
in a randomised, placebo-controlled, double-blind, parallel group clinical trial to
patients with allergic rhinitis (AR) off season (NCT00770003). Nasal symptoms
were recorded during a 7-day nasal allergen challenge period starting 24 hours post
last dose of AZD8848 to assess clinical effect. Biomarkers of TLR7 activation and
plasma exudation were monitored in plasma or nasal lavage. Safety, tolerability
and pharmacokinetics were also monitored.
Results: Successful stimulation of TLR7 was indicated by reversible reductions in
blood lymphocytes and increased plasma levels of IL-1Ra 24 hrs after administra-
tion of AZD8848. Some patients reported transient flu-like symptoms, as expected
based on mechanism of action. AZD8848 reduced total nasal symptoms of allergic
rhinitis as recorded 10 minutes after allergen challenge on days 5, 6, 7 and 8 after
the last dose of AZD8848. Levels of α2-macroglobulin in nasal lavage were also
reduced by AZD8848.
Conclusion: Repeated intranasal administration of AZD8848 activated TLR7 and
this resulted in a sustained reduction in responsiveness to allergen in patients with
AR.

P1844
Farm dust decreases Th2 driven allergic airway inflammation in mice: A role
for airway TLR2 and TLR4?
P. Robbe1, M.J. Blacquière1, D.S. Postma1, W. Timens1, M. Geerlings1,
A. Bufe2, O. Holst3, E. von Mutuis4, M.N. Hylkema1. 1Pathology and Medical
Biology Department, University Medical Center Groningen, University of
Groningen, Groningen, Netherlands; 2Department of Experimental Pneumology,
Ruhr-University Bochum, Bochum, Germany; 3Division of Structural
Biochemistry, Forschungszentrum Borstel, Leibniz-Center for Medicine and
Biosciences, Borstel, Germany; 4Asthma and Allergy Department, Munich
University Children’s Hospital, Munich, Germany

Exposure to farm dust is known to decrease allergic inflammation in an ovalbumin
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mouse model for asthma. However, the underlying mechanisms of this protection
are not known. With the focus on the role of epithelium in this process, we
investigated whether farm dust also protects against allergic airway inflammation
in a more clinically relevant house dust mite (HDM) asthma mouse model.
Dust from different farms in Germany was collected and pooled. BALB/c mice
were exposed intranasally 4 times/week for 5 weeks to PBS or farm dust (1
mg/ml, 50 μl/day), followed by PBS or HDM (2.5 mg/ml, 10 μl/day). IgE
levels, inflammatory cells, cytokines (CC chemokine ligand (CCL)20, thymic
stromal lymphopoietin (TSLP) and Th2) and Toll-like receptor (TLR)2 and TLR4
expression on epithelial cells were assessed.
Farm dust+HDM exposed mice had lower levels of HDM-specific IgE in serum,
eosinophilic inflammation, and Th2 cytokines in lungs than HDM exposed mice.
Expression of TLR2 and 4 in epithelium, and CCL20 and TSLP levels in lung
tissue were lower in farm dust exposed than HDM exposed mice. Additionally,
we observed less spindle shaped CD68+ cells beneath the epithelial basement
membrane in farm dust exposed mice.
Lower expression of TLR2 and 4 in epithelium after farm dust exposure may
explain the lower levels epithelial cell-derived cytokines CCL20 and TSLP. These
lower CCL20 and TSLP levels could have prevented the recruitment of antigen
presenting cells as evidenced by the spindle shaped CD68+ cells, as well as the
skewing towards a Th2 response. Hence, lower expression of TLR2 and 4 may
contribute to the observed protection against HDM-induced allergic inflammation
in farm dust-exposed mice.

234. Phenotyping asthma: a clue for treatments?

1871
Late-breaking abstract: Genome-wide association of GLCCI1 with asthma
steroid treatment response
Kelan Tantisira1, Jessica Lasky-Su1, Michishige Harada2, Amy Murphy1,
Augusto Litonjua1, Blanca Himes1, Christoph Lange3, Ross Lazarus1,
Jody Sylvia1, Barbara Klanderman1, Qingling Duan1, Weiliang Qiu1,
Tomomitsu Hirota2, Fernando Martinez4, Dave Mauger5, Christine Sorkness6,
Stanley Szefler7, Stephen Lazarus8, Robert Lemanske6, Stephen Peters9,
John Lima10, Yusuke Nakamura2, Mayumi Tamari2, Scott Weiss1. 1Channing
Laboratory, Brigham and Women’s Hospital and Harvard Medical School,
Boston, United States; 2Center for Genomic Medicine, Institute of Physical and
Chemical Research, Kanagawa, Japan; 3Department of Biostatistics, Harvard
School of Public Health, Boston, United States; 4Department of Pediatrics,
University of Arizona, Tucson, United States; 5Department of Biostatistics, Penn
State Hershey College of Medicine, Hershey, United States; 6Department of
Pediatrics, University of Wisconsin, Madison, United States; 7Department of
Pediatrics, University of Colorado Health Sciences Center, Denver, United States;
8Department of Medicine, University of California at San Francisco, San
Francisco, United States; 9Center for Human Genomics, Wake Forest University
School of Medicine, Winston-Salem, United States; 10Center for
Pharmacogenomics and Translational Research, Nemours Clinic, Jacksonville,
United States

Background: Asthma treatment response is characterized by wide inter-individual
variability and a significant number of non-responders.
Aims: We hypothesized that a genome-wide association study would yield novel
determinants of inhaled glucocorticosteroid (ICS) response in asthma.
Methods: We analyzed change in FEV1 following ICS usage in a small number
of statistically powerful variants selected via a family-based screening algorithm
on 534,290 single nucleotide polymorphisms genotyped in the Childhood Asthma
Management Program. Finding a significant, replicated association, we character-
ized its functional effects.
Results: We identified a significant pharmacogenetic association at rs37972, which
was replicated in four independent populations totaling 935 individuals (p=0.0007).
This variant maps to the glucocorticoid induced transcript 1 (GLCCI1) gene and is
in complete linkage disequilibrium (i.e., perfectly correlated) with rs37973; both
are associated with decrements in GLCCI1 expression. In isolated cell systems
the rs37973 variant is associated with significantly decreased luciferase reporter
activity; in pooled data from treatment trials patients with the variant allele have
reduced FEV1 responses to ICS (pooled p=0.0007). Overall, subjects homozygous
for the mutant rs37973 allele had only 1/3 the FEV1 increase on inhaled corticos-
teroids vs. those homozygous wild type (3.2±1.6% vs. 9.4±1.1%), accompanied
by a significantly higher risk of a poor (i.e. lowest quartile) response (OR 2.36,
95% CI: 1.24-4.51), with genotype accounting for ∼6.6% of response variability.
Conclusion: A functional GLCCI1 variant is associated with substantial decre-
ments in inhaled glucocorticosteroid response in asthma.

1872
Frequent exacerbators – A distinct phenotype of severe asthma
Maciej Kupczyk, Shushila Haque, Roelinde Middelveld, Sven-Erik Dahlen, on
behalf of the BIOAIR Study Group. EAAF, IMM, Karolinska Institutet,
Stockholm, Sweden

In order to analyse exacerbations, 93 patients with severe asthma (SA) and 76
with mild-to-moderate asthma (MA) were screened and followed up for 1 year in
the BIOAIR European multicentre study. Severe asthma has been defined by use
of high doses of inhaled corticosteroids (≥1600 μg of budesonide or equivalent)
and despite this treatment at least 1 exacerbation in the year preceding the start of
the study. Risk factors for frequent exacerbations (FE) (defined as either ≥2 or ≥3
events/year) were evaluated.
In total, 122 exacerbations were recorded, including 104 events in 52 SA patients
(55.9% of SA cohort) and 18 events in 16 MA (22.2% of MA cohort). The average
rate of exacerbations was 1.1 events per patient per year in SA and 0.2 events
in MA. Significant decrease in PEF values, FEV1, increase in rescue medica-
tion use, day and night symptoms during exacerbations were recorded (p<0.05).
All FE were found only in SA, not MA group. Juniper ACQ score, sputum
eosinophils≥2%, smoking history, quality of life, and FEV1≤70% were associated
with the development of exacerbations in FE defined as ≥2 events/year (odds ratios
OR: 5.06, 4.38, 3.48, 2.48, 2.34, respectively, p<0.05). BMI>25, quality of life,
smoking and Juniper ACQ score were risk factors for exacerbations in FE defined
as ≥3 events/year (odds ratios OR: 8.07, 6.7, 4.25, 4.14, respectively, p<0.05).
Frequent exacerbators represent a distinct phenotype of severe asthma group.
Identification of factors associated with a higher risk of exacerbations enables us
to improve the standards of every day care in this subgroup of patients.
Supported by EU (QLG1-CT-2000-01185), national funding bodies and the Osher
Initiative for Severe Asthma Research at KI.

1873
Is hypereosinophilic asthma a specific phenotype of asthma?
Pauline Pradère1, Yurdagul Uzunhan2, Jacques Cadranel3,
Anne Bergeron-Lafaurie4, Dominique Israël-Biet5, Gilles Garcia6,
Stéphane Jouveshomme7, Muriel Varrin8, Michel Aubier1, Bruno Crestani1,
Camille Taillé1. 1Service de Pneumologie, Hôpital Bichat-Claude Bernard, Paris,
France; 2Service de Pneumologie, Hôpital Avicennes, Bobigny, France; 3Service
de Pneumologie, Hôpital Tenon, Paris, France; 4Service de Pneumologie, Hôpital
Antoine Béclère, Clamart, France; 5Service de Pneumologie, CHI René Dubos,
Poissy, France; 6DIM, Hôpital Lapeyronie, Montpellier, France

Introduction: Blood eosinophilia >1000/mm3 in patients with asthma should
evoke particular forms of the disease, especially Churg-Strauss Syndrome (CSS)
and allergic bronchopulmonary aspergillosis (ABPA). Little is known about patients
who do not fulfill criteria for these diseases, usually referred as Hypereosinophilic
Asthma (HA).
Aim of the study: To describe clinical and functional characteristics of patients
with HA and to assess the prevalence of CSS and ABPA in asthma patients with
blood hypereosinophilia.
Methods: Retrospective study of 79 adult asthma patients with blood eosinophils
count >1000/mm3, compared with a control group of 30 asthma patients without
blood hypereosinophilia (<1000/mm3 ), defined as Non hyperEosinophilic Asthma
(NEA)
Results: 90% of patients and 100% of controls had severe asthma, according to
GINA. Main characteristics of the 4 groups are available on table 1.

HA, n=47 CSS, n=18 ABPA, n=14 NEA, n=30 p
(59%) (23%) (18%)

Age(mean±SD) 55±3 51±2 64±3 55±7 <0.01
Sex (% of female) 57.4% 55.6% 71.4% 72.4% <0.01
Total blood IgE (UI/l) 528±143 770±199 1940±650 483±218 <0.01
Blood eosinophils count (/mm3) 2295±337 7180±1780 2570±272 258±147 <0.01
Nasal polyposis (% patients) 36% 50% 21% 18% <0.01
Atopy (% of patients) 42% 33% 75% 65% <0.01
Daily oral steroids use (% patients) 28% 100% 50% 30% <0.01

HA, Hypereosinophilic Asthma; CSS, Churg-Strauss Syndrome; NEA, Non Eosinophilic
Asthma.

Conclusion: When compared with the NEA group, HA seems to represent a
subgroup of patients, mostly male, characterized by non atopic disease and high
prevalence of nasal polyposis. CSS and HA share many similarities, suggesting an
overlap between the diseases in some cases.

1874
Exhaled nitric oxide levels differ between allergic and non-allergic asthma in
men, but not in women
Michiyoshi Imaoka. Internal Medicine, Fukuoka National Hospital, Fukuoka,
Japan

Introduction: Several studies have shown potential gender specific differences in
the pathophysiology and clinical presentation of asthma, whose mechanisms are
not fully understood.
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Aims and objectives: We examined the effect of gender on differences in
eosinophilic airway inflammation between steroid-naïve adults with allergic and
non-allergic asthma.
Methods: The subjects comprised 191 Japanese adults [67 men and 124 women,
median (range) age 51 (20-88) years] with asthma who were untreated with glu-
cocorticosteroids and during attack-free periods. We used the levels of fractional
exhaled nitric oxide (FeNO) as a marker of eosinophilic airway inflammation.
The FeNO concentration was measured using the recommended online method.
We compared the levels of FeNO between patients with allergic and non-allergic
asthma, separately for men and women.
Results: In 67 men, 49 allergic patients had significantly higher FeNO levels
compared with 18 non-allergic patients (53.9±54.6 versus 28.3±18.8 ppb, respec-
tively; P=0.005); in 124 women, there was no significant difference in FeNO levels
between 76 allergic and 48 non-allergic patients (38.0±37.0 versus 33.5±26.3 ppb,
respectively; P=0.4).
Conclusions: Our results suggest that the importance of eosinophils in airway
inflammation differs between allergic and non-allergic asthma in men, but not in
women. Other inflammatory cells than eosinophils alone may play a major role in
the pathogenesis in men with non-allergic asthma.

1875
Does systematic assessment improve healthcare outcomes and healthcare
utilisation in patients with severe asthma?
Suzanne Regan1, Farhana Shora2, Markus Hofmann1, Andrew Menzies-Gow1.
1Respiratory Medicine Division, Royal Brompton Hospital NHS Trust, London,
United Kingdom; 2Respiratory Medicine Division, Imperial College Healthcare
NHS Trust, London, United Kingdom

Introduction: The management of severe asthma remains a significant problem in
terms of patient symptoms, quality of life, effects of high dose oral corticosteroid
therapy and emergency healthcare utilisation.The key to the effective management
of severe asthma lies with making the correct clinical diagnosis. A systematic
approach to aid effective diagnosis, identify co-morbidities and evaluate adherence
was first introduced in 1993 and is now widely used. Little published data currently
exists on the longer term benefits of utilising a systematic approach.
Methods: A retrospective audit of 68 patients that underwent a systematic assess-
ment protocol at the Royal Brompton Hospital between April 2009 & March 2010
was performed. The magnitude of improvement in asthma related quality of life,
exacerbation frequency, emergency healthcare utilization and oral corticosteroid
requirements was assessed.
Results: The table below represents a selection of demographic data, confirma-
tion of diagnosis, mortality rate, discharge and lost to follow up rates. Further
data is currently being analysed and will be presented at the congress including
the outcomes for quality of life, healthcare utilization and changes to treatment
regimes.

Baseline data from systematic assessment of asthma

Gender Confirmation ≥1 Lost to Discharged Died
of diagnosis co-morbidity follow up

Male 25 (37%)/Female 43 (63%) 59 (87%) 34 (58%) 5 (7%) 5 (7%) 1 (1.5%)

Conclusion: Systematic assessment of patients with difficult asthma identifies an
alternative diagnosis in 13% of patients and one or more co-morbidity in 58% of
patients referred to the difficult asthma service at the Royal Brompton Hospital.

1876
Improvement of asthma control by a concomitant therapy with cineole
Heinrich Worth. Klinikum Fürth, Medizinische Klinik 1, Fürth, Bayern, Germany

With its proven mucolytic and anti-inflammatory effects it is hypothesized that
cineole, the main constituent of eucalyptus oil, improves asthma control. In a
double blind, placebo controlled multi-centre-study 247 patients with symptomatic
asthma were randomly administered 3x200 mg of cineole (n: 126;mean age, 52.3
years) or a placebo (n:121;mean age,53.5 years), per day as a concomitant therapy
over 6 months.
The combined primary outcome measures, which were implemented as a multiple
criteria testing process were: improvement of FEV1, asthma symptoms and quality
of life (AQLQ). Secondary outcome measures included changes in hypersecretion,
various respiratory symptoms, and the use of ICS.
Results: 1.Patients treated with cineole showed significantly more improvements
to the multiple testing criteria (i.e. improvement of FEV1,p=0.0398; mean im-
provement of AQLQ, p=0.0475; symptom score of nocturnal asthma, p=0.0325)
as compared to placebo group, (p= 0,0027, Wei Lachin test).
2. Secondary outcome measures supported these findings showing reduced dyspnea
and cough as well as overall better health condition amongst the cineole treatment
group.
3. Adverse events were comparable in both groups.
Conclusion: Concomitant therapy using cineol can lead to improvement in asthma
symptoms, lung function and quality of life. This study underlines the fact that
cineole actively controls airway inflammation in patients with asthma, and that it
is more that simply a mucolytic drug.

1877
Pragmatic controlled trial of azithromycin for asthma in adults
David Hahn1,2, Michael Grasmick2, Scott Hetzel3. 1Family Practice, Dean
Clinic, Madison, WI, United States; 2Family Medicine, University of Wisconsin
School of Medicine and Public Health, Madison, WI, United States;
3Biostatistics, University of Wisconsin School of Medicine and Public Health,
Madison, WI, United States

Background: Macrolides are a novel treatment for asthma.
Aims: To investigate macrolide effects after treatment.
Methods: Randomized (RAND), placebo-controlled, double-blind parallel group,
practice-based trial of azithromycin (AZ), 600 mgm for 3 days, then weekly for
11 weeks or placebo (PLA) with follow up 1 year from randomization. Eligible
subjects who declined randomization received open-label (OL) azithromycin.
Results: Compared to RAND, OL subjects had more adult-onset asthma, chronic
sinusitis, severe persistent asthma and hospitalizations for asthma. Compared to
PLA, OL subjects had significant improvements in asthma symptoms and quality
of life (QOL) at 1 year (9 months post-treatment). AZ subjects did not have
comparable benefits (Table).

Outcomes at 1 year compared to pretreatment

Mean paired difference (SD) PLA, n=20 AZ, n=29 OL, n=13 P-value, OL v PLA

Overall asthma symptoms –0.10 (1.07) –0.07 (0.88) –1.07 (0.95) 0.011
Control –0.45 (1.00) –0.34 (0.88) –1.08 (1.20) 0.132
QOL 0.40 (1.33) 0.50 (1.10) 1.70 (1.42) 0.015

The proportions of subjects achieving a QOL score change ≥1 unit at 9 months
(6 months after finishing treatment) were 22% for PLA, 27% for AZ and 80% for
OL (P<.001 compared to PLA). At 1 year the comparable figures were 21%, 36%
and 54% (P=.072).
Conclusions: OL subjects had severe asthma and persisting benefits, number
needed to treat (NNT) = 2 to 4. AZ subjects had milder asthma and did not show
benefits, although this study was not powered to detect the NNT = 7 suggested
by some results. Azithromycin should be considered as adjunctive therapy for
severe asthma unresponsive to guideline treatments. Larger studies are warranted
to confirm results in severe asthma and to explore potential benefits in milder
asthma.

1878
Persistent asthma and long-term work disability
Paula Kauppi1, Riina Hakola2, Timo Leino2, Anneli Ojajärvi2, Jaana Pentti3,
Tuula Oksanen3, Tari Haahtela1, Mika Kivimäki2, Jussi Vahtera3. 1Allergology,
Skin and Allergy Hospital, Helsinki, Finland; 2Organisation and Management,
Finnish Institute of Occupational Health, Helsinki, Finland; 3Organisation and
Management, Finnish Institute of Occupational Health, Turku, Finland

Backround: Mortality in asthma is very low but the disease has effects on quality
of life and work ability. Here, the probability of long-term work disability asso-
ciated with asthma alone or asthma together with chronic comorbidity(ies) was
studied.
Methods: A total of 2 332 asthmatic employees in public sector in Finland were
analysed for long-term (≥90 days) work disability. Employees without asthma
were used as control subjects (N=66 354) and were adjusted for age, gender,
socioeconomic status, type of employment contract and type of organization. Di-
agnosis of asthma was based on reimbursement for asthma medication granted by
the Social Insurance Institution and data on all sickness absences were obtained
from national registers. Six main disease categories were used in this study as
comorbidity for asthma: depression, ischemic heart disease, diabetes, rheumatic
disease, malignancy and hypertension. Diagnoses for comorbidities were based on
the reimbursement for disease medication by the Social Insurance Institution.
Results: Asthma increased the risk of all-cause work disability with HR 1.8 (95%
CI 1.6-2.1) compared to controls (no asthma). Asthma and one other chronic
co-morbidity increased the risk for work disability with HR 2.2 (95% CI 1.8-2.8).
Asthma together with two or more other chronic conditions increased the risk with
HR 4.5 (95% CI 3.0-6.8). Depression together with asthma increased the risk of
long-term work disability by threefold compared to those without asthma.
Conclusions: Asthma alone or together with another chronic comorbidity in-
creased the risk of long-term work disability and the risk was especially high for
those with asthma and depression.
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235. Imaging in COPD

1879
Assessment of relative regional lung compliance in patients with COPD
Alexandra Morgan1,2, Geoff Parker1,2 , Penny Hubbard1,2, David Singh2,3 ,
Jørgen Vestbo2,3, Simon Young4, Eva Bondesson5, Lars Wigström5,
Lars Olsson6, Marietta Scott7, Josephine Naish1,2. 1Imaging Sciences, School of
Cancer and Enabling Sciences, University of Manchester, Manchester, United
Kingdom; 2Biomedical Imaging Institute, University of Manchester, Manchester,
United Kingdom; 3Airway Pharmacology Group, School of Translational
Medicine, University Hospital of South Manchester, Manchester, United
Kingdom; 4AstraZeneca, R&D, Charnwood, United Kingdom; 5AstraZeneca,
R&D, Lund, Sweden; 6AstraZeneca, R&D, Mölndal, Sweden; 7AstraZeneca,
R&D, Alderley Park, Macclesfield, United Kingdom

Pathologically altered lung mechanical properties are difficult to assess regionally.
A method has been developed utilising structural proton MRI in conjunction with
post-processing and image registration techniques to provide measures of relative
regional lung compliance [1].
This method was applied in 23 COPD patients and 11 healthy controls. Each
subject had two supine scans, 1 week apart. Compliance maps were found to be
reproducible, with increased spatial heterogeneity seen in patients compared to
controls (Figure 1).

Figure 1. Relative regional compliance maps for healthy controls and COPD patients (mapped on
log scale).

The gradient of relative compliance from lung apex to diaphragm was calculated.
An increased compliance gradient was seen in moderate COPD (p<0.05), with a
more significant increase in severe COPD (p<0.001) (Figure 2).

Figure 2. Box plot of relative compliance gradients (found using regional relative compliance and
position as fraction of lung length).

The method shows significant differences between COPD patients and healthy
controls with areas of altered relative regional compliance indicating likely regions
of disease.
Reference:
[1] Morgan, A.R. et al. Proc ISMRM 2010; p.2520.

1880
Novel ventilation-perfusion ratio measurements in COPD using MRI
Penny L. Hubbard1,2 , Geoff J.M. Parker1,2 , Dave Singh3, Jørgen Vestbo2,3,
Eva Bondesson4, Lars E. Olsson4, Lars Wigström4, Simon S. Young5, Josephine
H. Naish1,2. 1Imaging Sciences, School of Cancer and Enabling Sciences, The
University of Manchester, Manchester Academic Health Sciences Centre,
Manchester, United Kingdom; 2The Biomedical Imaging Institute, University of
Manchester, Manchester Academic Health Sciences Centre, Manchester, United
Kingdom;3Airway Pharmacology Group, School of Translational Medicine,

University Hospital of South Manchester, Manchester, United Kingdom;
4AstraZeneca, R&D, Mölndal, Sweden; 5AstraZeneca, R&D, Alderley Park,
Macclesfield, United Kingdom

We present a novel analysis of oxygen-enhanced (OE)MRI data in COPD that
allows quantitative ventilation-perfusion ratio (V/Q) maps to be determined. Rep-
resentative V/Q maps of: A healthy; B moderate & C severe COPD subjects reveal
homogeneous maps for A and considerable heterogeneity in B/C.

Group-average histograms (labelled as above) show a narrow peak in A; the peak
broadens and a lower V/Q peak becomes evident in B/C. A high V/Q tail is also
seen in C.

OEMRI parameters, enhancing fraction (EF) and interquartile range (IQR) V/Q,
show significant differences between A & B/C. Each group had 12 subjects, data
averaged over 2 scans. Using a single slice, minimum group sizes to detect a
50% difference of the healthy group window are 27 (EF) & 14 (IQR V/Q).
Power calculations are specific to this implementation of the methods, we envisage
improvements with further development.

Group mean and SD for OEMRI parameters

Healthy Moderate Severe

EF 0.87±0.06 0.70±0.09* 0.68±0.11*
IQR-V/Q 0.55±0.13 0.80±0.16* 0.81±0.12*

*Significantly different to healthy (p<0.05).

The results show strong similarities to published literature using more invasive
techniques and enable powering of future intervention studies.

1881
Repeatability of MR imaging in chronic obstructive pulmonary disease
(COPD)
Sebastian Ley1, Angela Anjorin2, Julia Ley-Zaporozhan1, Annette Opgenorth2,
Oliver Sedlaczek2, Claus-Peter Heussel3, Hans-Ulrich Kauczor2. 1Department of
Medical Imaging, University of Toronto, Toronto, ON, Canada; 2Department of
Diagnostic and Interventional Radiology, University Hospital of Heidelberg,
Heidelberg, Germany; 3Department of Diagnostic and Interventional Radiology,
Thoraxklinik at the University of Heidelberg, Heidelberg, Germany

Purpose: COPD is a broad disease entity defined by PFT, however providing
only a global measure of the disease. With the increasing number of therapeutic
options, particularly when it is advanced, there is a high demand for a non-invasive
imaging test to identify different phenotypes providing regional information on
structural and functional changes in order to target therapies accordingly. Recent
developments have opened the way for introduction of proton MRI of the lung into
the clinical arena. This technique allows for radiation free assessment of the above
mentioned issues. So far, no data regarding the repeatability of this technique is
available.
Materials/Methods: A comprehensive MR protocol (1.5T) was developed to
investigate different aspects of the disease. The protocol consisted of morpholog-
ical, pulmonary perfusion, cardiac function and respiratory dynamics sequences.
Overall, 9 patients (COPD stages III&IV) were investigated twice in a 24h interval.
Results: The mean examination time was 64min and all patients tolerated the
examination well. Visual evaluation of morphological and perfusion sequences
demonstrated a good repeatability of the visualization of the parenchymal loss and
perfusion defects. Quantitative evaluation of flow measurements revealed consid-
erable variations (interexamination difference for the PA flow: 7-64ml). Evaluation
of the respiratory dynamics showed a broad variation allowing for no meaningful
interpretation.
Conclusions: Overall, the proposed imaging protocol is feasible and applicable
even in significantly ill COPD patients. The protocol is easy to use and shows a high
repeatability in the key aspects for assessment of morphological and functional
disease components.
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1882
Ventilation-perfusion mismatch in COPD with or without emphysema:
Comparison of structural CT and functional OE-MRI
WeiJuan Zhang1,2, Penny Hubbard1,2, Eva Bondesson3, Lars Wigström4,
Simon Young5, Dave Singh6, Geoffrey Parker1,2 , Josephine Naish1,2. 1Imaging
Sciences, School of Cancer and Enabling Sciences, University of Manchester,
Manchester, Great Manchester, United Kingdom; 2The Biomedical Imaging
Institute, University of Manchester, Manchester, Great Manchester, United
Kingdom; 3R&D, AstraZeneca, Lund, Sweden; 4R&D, AstraZeneca, Charnwood,
United Kingdom; 5Medicines Evaluation Unit, University Hospital of South
Manchester, Manchester, United Kingdom

Single-slice conoral oxygen-enhanced MRI (OE-MRI) images were acquired in
24 patients with chronic obstructive pulmonary disease (COPD) and 12 healthy
subjects, from which color-coded V/Q maps were extracted by pixelwise model
fitting. COPD were structurally classified by percentage of low attenuation areas
under -950 HU (LAA%) in matched single-slice CT images: LAA%≤1%–non-
emphysema (n=8), >1%–emphysema (n=16).
V/Q maps in COPD were much more heterogeneous than those in healthy subjects,
while they showed similar or mildly lower heterogeneity in non-emphysematous
COPD than in emphysematous COPD, which demonstrates that comparative V/Q
mismatch exists in COPD even if there is no emphysema. To explore potentially
different structure-function relationship in two COPD types, correlation between
CT and OE-MRI parameters was measured. Median V/Q did not correlate with
LLA% in COPD. However, inter-quartile range of V/Q, representing the extent
of heterogeneity, was fairly correlated with LLA% in emphysematous COPD
(r=0.449, p=0.017), indicating V/Q mismatch in COPD gets worse as emphysema
increases. However, the correlation was not found in non-emphysematous COPD.

This study elucidates that distinction between emphysematous COPD and non-
emphysematous COPD does not affect the presence of V/Q imbalance substantially
but that the relationship between V/Q and CT measures does vary between these
two types.

1883
Decline in lung density is accelerated in active smokers
Saher B. Shaker1, Asger Dirksen1, Pechin Lo2, Lene T. Skovgaard3, Marleen de
Bruijne2, Jesper H. Pedersen4. 1Dept. of Respiratory Medicine, Gentofte
Hospital, Copenhagen, Denmark; 2Dept. of Computer Science (DIKU),
University of Copenhagen, Copenhagen, Denmark; 3Dept. of Biostatistics,
University of Copenhagen, Copenhagen, Denmark; 4Dept. of Thoracic Surgery,
Rigshospitalet, Copenhagen, Denmark

Background: Emphysema is associated with rapid decline in lung density; how-
ever, this decline may be influenced by other factors including smoking habits.
Objective: To compare the annual decline in lung density between current and
ex-smokers with or without airflow obstruction (AFO).
Material and methods: As part of the Danish Lung Cancer Screening Trial,
2,052 current or ex-smokers aged 50-70 years were screened annually for 5 years
(2005-2009) with low dose CT. At annual screening rounds, smoking habits were
recorded; carbon monoxide level in exhaled breath was measured; and spirome-
try was performed. CT lung density was measured as the volume-adjusted 15th
percentile density (PD15). The influence of sex, age, smoking and AFO on PD15
was analysed in a mixed effects model with random intercept and random slope of
time effect. Former smoking men with less than 30 pack-years and with no AFO
at entry were chosen as reference group.
Results: Data were analysed for all subjects throughout the study although cen-
sored after they changed their smoking habit. At study entry, 1075 subjects did not

have AFO and 843 subjects had AFO based on GOLD spirometry criteria. For the
reference group, PD15 was (mean±SE) 72.4±0.8 g/L, and was higher in women
(17.0±0.6 g/L); and in active smokers (10.5±0.7 g/L); and lower in subjects
with AFO (–3.4±0.6 g/L). Annual decline in PD15 for the reference group was
–0.38±0.08 g/L/yr and was higher in women, with additional (0.30±0.07 g/L/yr),
current smokers with additional (0.53±0.08 g/L/yr) and for subjects with AFO
with additional (0.34±0.07 g/L/yr).
Conclusion: Active smoking, female sex and the presence of airflow obstruction
are associated with accelerated decline in lung density.

1884
The relationship between airflow limitation and quantitative computed
tomographic assessment of air trapping and emphysema
Onno M. Mets1, Keelin Murphy2, Pieter Zanen3, Hester A. Gietema1, Jan
Willem Lammers3, Bram van Ginneken2,4 , Mathias Prokop1,5 , Pim A. de Jong1.
1Radiology, University Medical Center Utrecht, Utrecht, Netherlands; 2Image
Sciences Institute, University Medical Center Utrecht, Utrecht, Netherlands;
3Pulmonology, University Medical Center Utrecht, Utrecht, Netherlands;
4Diagnostic Image Analysis Group, Radboud University Nijmegen Medical
Center, Nijmegen, Netherlands; 5Radiology, Radboud University Nijmegen
Medical Center, Nijmegen, Netherlands

Background: Small airways disease and emphysema are the main components
of airflow limitation in COPD. The independent contribution of quantitative CT
measurements of these components to airflow limitation in COPD is yet unknown.
Purpose: To determine to what extent the combination of quantitative CT mea-
surements of air trapping and emphysema can explain the variance in lung function
in a population that covers the total spectrum of airflow limitation.
Methods: We studied 248 subjects (50 without airflow limitation; 50 GOLD 1;
50 GOLD 2; 50 GOLD 3; 48 GOLD 4) with paired inspiratory and expiratory CT
scans and pulmonary function tests. We calculated CT emphysema (2 methods) and
CT air trapping (4 methods), and used univariate and multivariate linear regression
analysis to relate the quantitative CT measurements to lung function parameters
(FEV1, FEV1/FVC, RV/TLC and Kco).
Results: Quantitative CT measurements were strongly related to airflow limita-
tion; the best univariate R-square value was 0.72 (p<0.001) for percentage of
voxels <-850 Hounsfield units (EXP-850) and FEV1/FVC. In multivariate analysis
(corrected for sex, age and height) the combination of CT emphysema and CT
air trapping explained 68% to 83% (p<0.001) of the variance in lung function
parameters of airflow limitation (FEV1 and FEV1/FVC).
Conclusion: Quantitative CT air trapping and CT emphysema measurements are
strongly associated with lung function impairment, and when combined they ex-
plain a large part of the variance in airflow limitation. Our results may prove useful
in automated detection and phenotyping of COPD cases.

1885
Computer modelling and visualisation of the microscopic distributions of
hyperpolarised gas diffusivity in models of acinar airways
Juan Parra-Robles, Xiaojun Xu, Jim M. Wild. Unit of Academic Radiology,
University of Sheffield, Sheffield, United Kingdom

Diffusion MRI using hyperpolarized gases is sensitive to lung microstructure.
Computer simulations used to investigate the relationship between diffusivity
(ADC) and airway dimensions are generally limited by non-realistic geometric
assumptions (e.g. infinite cylindrical airways). In this work, we use histology sec-
tions to generate realistic models of acinar airways that are used in finite element
computer simulations of 3He and 129Xe gas diffusion and 129Xe exchange between
gas and tissue.
Results:

Figure 1. The different diffusivities of 3He (A) and 129Xe (B) result in different ADC (in cm2/s)
distributions.

For 3He, the distribution over the largest airway is nearly uniform due to motional
averaging. For 129Xe, its reduced diffusivity limits the mixing between intra and
extra-alveolar gas resulting in a non-uniform distribution, which can be described
with a two-compartment analytical model.
These results suggest that 129Xe MRI may be more sensitive to alveolar structure
than 3He, while being less sensitive to branching and localized diffusion effects.
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Conclusion: Computer simulation and visualization of maps of microscopic dif-
fusivity distributions in realistic acinar geometries have helped provide a better
understanding of the length scales and diffusion regimes relevant to hyperpolarized
gas lung MRI and may help simplify the development of 129Xe-based MR lung
morphometry techniques.

236. The best abstracts in rehabilitation and
chronic care 2011 (sponsored by Nutricia

Advanced Medical Nutrition)

1886
Late-breaking abstract: Wii Fit™-step is a suitable exercise in rehabilitation
programs in patients with COPD: A feasibility study
Tanguy Marqueste1, Fabien Lassus2, Olivier Castagna2, Daniel D’Amore2,
Bruno Escarguel2, Louis Marqueste2. 1UMR CNRS 6233 - Institut des Sciences
du Mouvement, Université de la Méditerranée, Marseille, France; 2Service de
Pneumologie, Centre Hospitalier Intercommunal de Toulon - La Seyne/mer,
Toulon, France

Patient with COPD can be involved in pulmonary rehabilitation program, by using
cycle ergometer exercises. They often give up with this exercise either during the
program or when they have to manage it themselves.
16 patients (FEV1% =52±3%) underwent two sessions of incremental exercise to
their limit of tolerance first on a cycle ergometer, and then on Wii Fit step game
by adjusting the frequency of movements and the step height.
Ventilatory threshold (VTh1), heart rate (HR), maximal oxygen uptake, RER (res-
piratory exchange ratio) and their respective timing were determined and compared
within each session.

We found many similarities between these exercises. No difference was obtained
regarding the time to exhaustion, the occurrence of Vth1 and VO2max. VO2max
value and oxygen uptake at Vth1 were similar, and maximal HR at the end of
exercise, or HR at Vth1 and at VO2max were not different during the two tests.
Vth1 was obtained at 58±11% of the maximal HR on cycle ergometer and at
66±9% for on Wii Fit, with a RER being below 1, i.e. mainly aerobic exercise.
Finally a majority of patients had preferred the Wii Fit-step (50%) or had no
specific preference (31%).
Therefore we conclude that this exergame is a suitable tool for further chronic
rehabilitation programs in patients with COPD, inducing similar cardiopulmonary
workload, and it could increase both the patients’ involvement and their motivation.

1887
Obstructive lung disease is associated with increased abdominal visceral fat
and elevated systemic adipocytokines
Bram van den Borst1, Harry Gosker1, Annemarie Koster2,
Stephen Kritchevsky3, Yongmei Liu4, Bernd Meibohm5, Thomas Rice6,
Michael Shlipak7, Tamara Harris2, Annemie Schols1. 1Respiratory Medicine,
Maastricht University Medical Center+, Maastricht, Netherlands; 2Laboratory of
Epidemiology, Demography and Biometry, National Institute on Aging, Bethesda,
MD, United States; 3Sticht Center on Aging, Wake Forest University,
Winston-Salem, NC, United States; 4Pharmaceutical Sciences, University of
Tennessee Health Science Center, Memphis, TN, United States; 5Division of
Pulmonary, Allergy & Critical Care Medicine, University of Pittsburgh Medical
Center, Pittsburgh, PA, United States; 6Medicine, Epidemiology & Biostatistics,
University of California, San Francisco, CA, United States

Background: The source of systemic inflammation in clinically stable Obstructive
Lung Disease (OLD) is unknown. Visceral adipose tissue (VAT) is related to
systemic inflammation. We hypothesized that in OLD subjects a redistribution of
fat mass towards more VAT is present and associates with increased levels of
systemic adipocytokines.
Methods: From the Health ABC Study (n=3075), pulmonary function, VAT quan-
tification (by abdominal CT), body composition (by whole-body DXA) and sys-
temic adipocytokine levels were available from n=2139 participants. From this sam-
ple, n=243 OLD cases (FEV1/FVC<LLN) were identified (FEV1 63±18%pred,
58% men, age 73±3 y, BMI 26±5 kg/m2, 28% smokers, pack years 38 [IQR
9-57]). Propensity scores were calculated based on sex, age, race, BMI, smoking

status and pack years for the n=2139 subjects, and 3:1 propensity score matching
was performed successfully matching n=729 non-OLD controls to the cases.
Results: Compared to controls, cases had greater VAT area (143±77 vs 123±59
cm2, p<0.001) and elevated interleukin (IL)-6 (2.16 [1.52-3.34] vs 1.75 [1.20-2.69]
pg/ml, p<0.001), Plasminogen Activator Inhibitor-1 (PAI-1) (22 [12-37] vs 18 [11-
31] ng/ml, p=0.008) and adiponectin (11 [7-16] vs 10 [6-15] μg/ml, p=0.037).
Neither whole-body nor appendicular/trunk fat mass were different between cases
and controls (p>0.05).
Conclusion: This study shows that OLD patients have greater VAT and ele-
vated systemic IL-6, PAI-1 and adiponectin levels compared to non-OLD controls
matched for sex, age, race, BMI and smoking. Greater VAT in OLD may reflect a
disturbed metabolic regulation contributing to systemic pathology.
Performed within TI Pharma project T1-201.

1888
Does protein supplementation enhance the effects of resistance training in
patients with COPD?
Linzy Houchen1,2, Manoj Menon1, Samantha Harrison1, Carolyn Sandland1,
Michael Morgan1,3, Sally Singh1,2 , Michael Steiner1. 1Institute for Lung Health,
Glenfield Hospital, Leicester, United Kingdom; 2Faculty of Health & Life
Sciences, Coventry University, Coventry, United Kingdom; 3Respiratory
Medicine, University of Leicester, Leicester, United Kingdom

Introduction: Protein supplementation (PS) & resistance training (RT) enhances
muscle growth in healthy elderly subjects. Its role in patients with COPD is
unknown.
Hypothesis: Adding PS to RT will yield greater increases in function than RT
alone.
Method: We conducted a randomised, double-blind, placebo controlled trial. 59
patients [mean (SD) age 67.9 (9.1)yr, BMI 26.7 (2.7), FEV146.8 (17.6)% pred,
36men] completed 8weeks of quadriceps RT. Training was 5x30 bilateral knee
extensions; 3 times/week on an isokinetic dynamometer (Cybex: speed=180°/sec).
Subjects received PS or placebo after each RT session. Isometric & isokinetic
quadriceps strength at 60°/sec [Cybex: Newton-meters (Nm)], thigh lean mass
[DEXA: grams (g)] & incremental cycle performance [peak work (W) & peak
oxygen uptake (VO2: mls/kg/min)] were assessed at baseline & 8 weeks.
Results: Table1 shows mean change from baseline and between group differences
for all outcomes. There were significant within group changes in all outcomes
in both groups (except peak VO2 in the PS group). There were no significant
differences between groups.

Table1

Within Group Change Between Group
Mean Difference

PS (n=30) Placebo (n=29)

Isometric strength 19.6 (12.2 to 27.0)** 16.6 (9.5 to 23.6)** 3.0 (–7.0 to 13.1)
Isokinetic strength 17.7 (10.2 to 25.2)** 19.8 (13.0 to 26.6)** –2.1 (–12.0 to 7.9)
Thigh lean mass 180.1 (102.2 to 258.0)** 230.4 (140.0 to 320.7)** –50.3 (–166.7 to 66.2)
Peak cycle work 9.9 (4.2 to 15.7)* 8.2 (3.5 to 12.8)* 1.8 (–5.4 to 8.9)
Peak cycle VO2 0.5 (–1.9 to 2.8) 2.3 (0.1 to 4.5)* –1.9 (–5.0 to 1.3)

*p<0.05; **p<0.001 within group change.

Conclusion: There were significant improvements in quadriceps strength, thigh
mass & whole-body cycle work following RT. The addition of PS did not augment
the functional benefits of RT.

1889
Stability of life-sustaining treatment preferences of patients with advanced
chronic organ failure
Daisy Janssen1,2,3, Martijn Spruit1 , Jos Schols4, Bianca Cox5, Tim Nawrot5,
Randall Curtis6, Emiel Wouters1,7 . 1Program Development Centre, Ciro+, Horn,
Netherlands; 2CAPHRI, Maastricht University, Maastricht, Netherlands; 3Centre
for Interdisciplinary Treatment, Proteion Thuis, Horn, Netherlands; 4Department
of General Practice, Nursing Home Medicine, Faculty of Health Medicine and
Life Sciences/CAPHRI, Maastricht University, Maastricht, Netherlands; 5Centre
for Environmental Sciences, Hasselt University, Diepenbeek, Belgium; 6Division
of Pulmonary & Critical Care Medicine, Department of Medicine, Harborview
Medical Center, Seattle, United States; 7Respiratory Medicine, Maastricht
University Medical Centre + (MUMC+), Maastricht, Netherlands

Objectives: We aimed to investigate 1-year stability of preferences regarding
cardiopulmonary resuscitation (CPR) and mechanical ventilation (MV) of patients
with advanced COPD, chronic heart failure (CHF) or chronic renal failure (CRF),
and to identify clinical determinants associated with these preferences.
Methods: 265 clinically stable outpatients with COPD, CHF or CRF were visited
at baseline and every 4 months for 1 year, to assess preferences for CPR and
MV. Generalized estimating equations were used to study the association between
preferences and several potential predictors including co-morbidities, hospital
admissions, health status (EQ5D), care dependency (CDS), mobility, depression
(HADS-D) and anxiety (HADS-A).
Results: 78% of the patients completed 1-yr follow-up (64% men; mean (SD)
age: 67 (13) yrs). CPR and MV preferences changed in 38% of the patients during
follow-up. The odds ratio (95% CI) combining the time and factor effects show
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an association between preference for CPR and change in EQ5D (+1 pt: OR 1.7
(1.2-2.5)), CDS (+9 pt: OR 1.5 (1.2-1.9)), HADS-D (+6 pt: OR 0.5 (0.4-0.8)),
HADS-A (+5 pt: OR 0.7 (0.5-0.9)) and change in marital status (single vs. living
with partner: OR 0.5 (0.3-0.9)); and an association between preference for MV
and change in EQ5D (+1 pt: OR 1.5 (1.1-2.2)), CDS (+9 pt: OR 1.5 (1.1-1.9)) and
HADS-D (+6 pt: OR 0.6 (0.4-0.8)).
Conclusions: More than a third of outpatients with advanced COPD, CHF or
CRF changed their preferences regarding CPR and/or MV during 1 year at least
once. Regular re-evaluation of advance care planning is necessary when patients
experience a change in health status, care dependency, mood status or marital
status.

1890
Effect of resistance training during hospitalization in the systemic
inflammation, functional capacity and muscle strength in COPD patients
Rodrigo Borges1,2, Celso R.F. Carvalho1. 1Physical Therapy Department, School
of Medicine, University of Sao Paulo, São Paulo, Brazil; 2University Hospital,
University of Sao Paulo, São Paulo, Brazil

Background: Resistance training (RT) during hospitalization improves skeletal
muscle strength; however its effect on systemic inflammation and to modify the
level of activity remains unknown.
Objective: Our aim was to evaluate the effect of RT in the systemic inflammation
and functional capacity in COPD patients during and after hospitalization.
Methods: Twenty nine out 102 patients hospitalized due to COPD exacerbation
were randomly assigned to either Control (CG) or RT (RTG) groups. They were
evaluated on the 2nd day of hospitalization, at hospital discharge and after 30 days.
It was evaluated systemic inflammatory markers (TNF-α, RCP, IL1β, IL-12p70,
IL-6, IL-8, IL10), level of physical activity, health-related quality of life (HRQL),
and upper and lower limbs muscle strength.
Results: Patients from RTG showed an improvement in the lower limb muscle
strength, in the six-minute walking test (6MWT) and in all domains of HRQL
(p<0.05). In contrast, CG showed a reduction in the lower limb muscle and 6MWT
and a worsening in the HRQL. No difference between groups was observed in
the systemic inflammatory markers analyzed during hospitalization and after 30
days of hospital discharge. In addition, most patients from both groups remained
physically inactive (70%) in the hospital and at home.
Conclusion: Our results suggest that resistance training during hospitalization
improves lower limbs muscle strength, health-related quality of life and physical
capacity; however does not change either systemic inflammatory levels or physical
activity during or after hospital discharge.
Supported by FAPESP

1891
Effects and feasibility of different types of endurance training in patients
with end stage lung disease before lung transplantation
Rainer Gloeckl1, Bianca Weber-Lange1, Martin Halle2, Klaus Kenn1.
1Department of Pulmonary Rehabilitation, Schoen Klinik Berchtesgadener Land,
Schoenau am Koenigssee, Bavaria, Germany; 2Center for Prevention and Sports
Medicine, Technische Universität Muenchen, Munich, Bavaria, Germany

Objective: Aim of this study was to compare the effects and the feasibility of
continuous moderate endurance training (CT) versus high-intensity interval train-
ing (IT) in patients with end-stage COPD before lung transplantation (pre-LTx)
during a specialized 3-week in-patient pulmonary rehabilitation programme.
Methods: 60 lung transplant candidates (age: 53.5±56.3 yrs; FEV1 pred.
24.9±7.9%) performed up to 15 training sessions within 3 weeks randomised
either to CT (n=30) or IT (n=30). CT was characterised by cycling at 60%
Wmax whereas IT consisted of 30 sec exercise (100% Wmax) and 30 sec rest.
Total amount of exercise time per session in CT increased from 10 to 30 min
respectively from 12 to 36 min in IT yielding equivalent volume of exercise.
Results: Both groups achieved similar improvements in 6MWD. The CT group
increased by 35.7±42,21m from baseline 312.7±98.2m and the IT group by
35.4±27,89m from 289.5±108.7m. Despite an increase in cycling time, patients in
both groups showed decreased symptoms of dyspnoea during exercise. The overall
dyspnoea over the whole training period was significantly (p=0.018) higher in CT
(BORG 7.1) than in IT (BORG 6.2). Furthermore, significantly (p<0.001) more
unintended interruptions during exercise were observed in CT (28.3) than in IT
(7.2).
Conclusion: Our study shows, that CT as well as IT can significantly improve
exercise capacity in pre-LTx patients. IT seems to be better tolerated, expressed
by a lower grade of dyspnoea and significantly better feasibility of the exercise
protocol.

1892
Vitamin D status in patients with COPD who participate in pulmonary
rehabilitation (PR): Characteristics and effects of PR
Thomas Ringbaek, Jane Thoegersen, Gerd Martinez, Peter Lange. Respiratory
Medicine, University Hospital, Hvidovre, Copenhagen, Denmark

Vitamin D deficiency is common in COPD patients, however no study has evaluated
the influence of vitamin D status on effects of pulmonary rehabilitation.

We studied 311 patients, who participated in a 7-week outpatient pulmonary reha-
bilitation programme (PR). Vitamin D status was assessed at entry and examined
for association with patients’ characteristics, drop out from PR, and effect on
endurance shuttle walk time (ESWT).
Vitamin D level ≤25 nM was seen in 61 (19.6%) of the patients. They were sig-
nificantly younger, were more frequently on long-term oxygen therapy, had higher
BMI and FFMI, had worse quality of life score, tended to have lower FEV1%
predicted value and more frequently to be current smokers. They had a 3-times
higher risk of drop out from the PR programme (p=0.003) compared to patients
with normal vitamin D status and a poorer improvement in ESWT (p=0.03).

In conclusion, vitamin D deficiency was significantly associated with higher drop
out rates from PR and there was a tendency towards a poorer improvement in
ESWT.

1893
Anti-inflammatory nutritional support enhances exercise performance and
QOL in patients with stable COPD
Keiyu Sugawara1, Takanobu Shioya2, Masahiro Satake2, Atsuyoshi Kawagoshi2,
Hitomi Takahashi1, Takeshi Kashiwagura1, Kohko Yamada1, Kazuo Dairiki3,
Hajime Sasaki3, Mitsunobu Homma4. 1Department of Physical Therapy, Akita
City General Hospital, Akita, Japan; 2Department of Physical Therapy, Akita
University Graduate School of Health Sciences, Akita, Japan; 3Depatrment of
Nutrition Research, Food Science Institute Meiji Daiaries Corporation, Odawara,
Kanagawa, Japan; 4Department of Respiratory Medicine, Akita City General
Hospital, Akita, Japan

Purpose: This study was conducted to investigate the effect of nutritional support
using whey protein-rich supplement which has an anti-inflammatory effect on
exercise performance and QOL, and systemic inflammation in stable COPD.
Methods: Thirty-six patients with stable COPD (mean (SD) age 77.2 (5.8)yrs, FVC
2.70 (0.72)L, FEV1 1.10 (0.44)L,%predicted FEV1 44.5 (16.2)%, FEV1/FVC 44.5
(16.9)%) were studied. COPD patients under continuing pulmonary rehabilitation
(PR) were randomly divided into a nutrition group and a control group (education
only). In nutrition group whey protein-rich supplement (400 kcal/day) was sup-
plied for 12 weeks. Whey protein, a protein complex derived from milk, has been
shown to have a strong anti-inflammatory effect in vitro. PR program consisted
of respiratory muscle (RM) stretch gymnastics, RM training, breathing retraining,
chest wall mobilization, and chair exercise. Lung functions, six-minute walking
distance (6MWD), chronic respiratory questionnaire (CRQ), and inflammatory
biomarkers (hsCRP, TNFα, IL-6, IL-8) were evaluated before and 12 week after
nutritional intervention.
Results: In the nutrition group, inflammatory markers decreased significantly
(hsCRP; 2.7 (3.4) vs 1.5 (2.0)mg/L (p<0.01), TNFα; 1.2 (0.4) vs 1.2 (0.4)pg/ml,
IL-6; 2.7 (1.4) vs 2.2 (1.1), IL-8; 2.0 (1.3) vs 1.1 (1.1)pg/ml (p<0.01)). 6MWD
increased significantly from 322 (183) to 368 (182)m (p<0.01). The total values
of CRQ also increased from 103 (16) to 109 (17).
Conclusions: We conclude that anti-inflammatory nutritional support using whey
protein-rich supplement might enhance exercise capacity and QOL in stable COPD
by improving systemic inflammation.
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1895
Risk for progression to tuberculosis among arriving immigrants with a
positive IGRA
Christiaan Mulder1,2, Henk van Deutekom3, Erik Huisman4, Sophie Toumanian5,
Ben Koster6, Wieneke Meijer-Veldman9, Joke van Loenhout-Rooyackers7,
Milo Appel8, Sandra Arend10, Connie Erkens1, Martien Borgdorff11,12 ,
Frank van Leth1,13. 1Netherlands, Europe and Central Asia, KNCV Tuberculosis
Foundation, The Hague, Netherlands; 2Centre for Infection and Immunity
Amsterdam, Academic Medical Centre, University of Amsterdam, Amsterdam,
Netherlands; 3Dept. of Tuberculosis Control, Public Health Service, Amsterdam,
Netherlands; 4Dept. of Tuberculosis Control, Public Health Service, The Hague,
Netherlands; 5Dept. of Tuberculosis Control, Public Health Service, Enschede,
Netherlands; 6Dept. of Tuberculosis Control, Public Health Service, Utrecht,
Netherlands; 7Dept. of Tuberculosis Control, Public Health Service, Nijmegen,
Netherlands; 8Dept. of Tuberculosis Control, Public Health Service, Groningen,
Netherlands; 9Dept. of Tuberculosis Control, Public Health Service, Eindhoven,
Netherlands; 10Dept. of Infectious Diseases, Leiden University Medical Centre,
Leiden, Netherlands; 11Dept. Infectious Diseases, Public Health Service,
Amsterdam, Netherlands; 12Dept. of Clinical Epidemiology, Biostatistics and
Bioinformatics, Academic Medical Centre, University of Amsterdam, Amsterdam,
Netherlands; 13Dept. of Global Health, Academic Medical Centre, Amsterdam
Institute for Global Health and Development, Amsterdam, Netherlands

Background: The incidence of tuberculosis (TB) in The Netherlands is partly
driven by disease progression of unidentified TB infection (LTBI) in immigrants.
Screening newly arriving immigrants for LTBI with the QuantiFERON®-TB Gold
In-Tube (QFT-GIT) might be a promising intervention.
Aims and objectives: To estimate the risk for progression to active tuberculosis
within two years of entry in newly arriving immigrants with a positive QFT-GIT
response.
Methods: In a case-base design, we determined the prevalence of positive QFT-
GIT responses among a random sample of 1375 immigrants newly arrived during
2009-2011 (the base). Active tuberculosis patients (cases) within two years after
entry were extracted from the Netherlands Tuberculosis Register from a cohort of
immigrants arriving in 2006. We assumed a QFT-GIT sensitivity of 90% and no
transmission occurred after entry.
Results: Among the 1369 immigrants with valid QFT-GIT responses, overall 20%
were positive. Stratified by low (<100/100.000), middle (100-200/100.000) and
high (≥200/100.000) tuberculosis incidences in person’s region of origin, QFT-
GIT positivity was 16%, 24% and 26%, respectively. The risk for progression to
disease per 100,000 newly arriving immigrants from low, middle and high inci-
dence regions was 347 (95% CI: 75-1185), 398 (86-1355), and 801 (132-2942),
respectively, if QFT-GIT positive, compared to a risk of disease of 7 (0-113), 14
(0-212), and 31 (0-491) per 100,000 if QFT-GIT negative.
Conclusions: Newly arriving immigrants with a positive QFT-GIT response have
a significant risk of progression to TB within two years of entry, even immigrants
from low incidence regions. QFT-GIT offers added-value in the immigration
screening program.

1896
Head-to-head analysis of IGRAs and skin-testing in immunocompromised
patients: Interim analysis of a multicenter TBNET study
Martina Sester1, Frank van Leth2, Enrico Girardi3, Judith Bruchfeld4,
Dragos Bumbacea5, Daniela Cirillo3, Asli G. Dilektasli6, José Dominguez7,
Raquel Duarte8, Martin Ernst1, Fusun Eyuboglu6, Irini Gerogianni9,
Delia Goletti3 , Jean Paul Janssens10, Inger Julander4, Berit Lange1,
Irene Latorre7, Monica Losi3, Roumiana Markova11, Alberto Matteelli3,
Giovanni B. Migliori3 , Heather Milburn12, Pernille Ravn13, Jim Rothel14,
Theresia Scholman1, Paola Soccal10, Marina Straub1, Dirk Wagner1,
Aslihan Yalcin6, Christoph Lange1. 1TBNET, Homburg, Freiburg, Borstel,
Germany; 2TBNET, The Hague, Netherlands; 3TBNET, Rome, Tradate, Milano,
Modena, Italy; 4TBNET, Stockholm, Sweden; 5TBNET, Bucharest, Romania;
6TBNET, Ankara, Turkey; 7TBNET, Badalona, Spain; 8TBNET, Villa Gaia de
Nova, Portugal; 9TBNET, Thessaly, Greece; 10TBNET, Geneva, Switzerland;
11TBNET, Sofia, Bulgaria; 12TBNET, London, United Kingdom; 13TBNET,
Herlev, Denmark; 14TBNET, Carnegie, Australia

The superior sensitivity of IFNγ release assays (IGRAs) in diagnosing LTBI above
tuberculin skin testing (TST) may be compromised by immunodeficiency. We
performed direct comparisons between tests in immunocompromised patients.
IGRAs (T-SPOT/QFT) and TST were performed and clinical data on drugs and
TB exposure were collected. Interim results from 193 organ transplant patients
and 204 patients with rheumatoid arthritis (RA) are presented.
In transplant patients, 80% had results for all 3 tests, which were less often positive
for TST (11.7%) than for T-SPOT (20.8%) and QFT (15.6%, p=0.018). Agreement
was substantial between IGRAs (κ=0.61), and only fair between IGRAs and TST

(κ=0.22, T-SPOT; 0.34, QFT). All 3 tests were more often negative despite TB risk
factors in patients <1 year post transplant as compared to patients ≥1 year. In RA
patients, 91% had result for all 3 tests, which were positive in 36.0% (TST), 26.3%
(T-SPOT), and 24.2% (QFT, p=0.002). Agreement was only fair between IGRAs
and TST (κ=0.29, T-SPOT; 0.33, QFT) and substantial between IGRAs (κ=0.77).
Negativity rate despite TB risk factors was high in all tests, particularly when
receiving >3 immunomodulatory drugs. All tests in both groups were associated
with TB-exposure without marked confounding by age, sex, number of drugs or
time post transplant.
Despite TB risk factors, results are more often negative in transplant patients
in the first year post transplant and in RA patients with >3 immunomodulatory
drugs, likely due to higher level of immunosuppression. This emphasises the need
for LTBI screening prior to transplantation or immunosuppressive treatment to
increase diagnostic accuracy.

1897
Specific diagnosis of tuberculosis infection sent via mail – IGRAs on paper
Morten Ruhwald1, Irene Latorre2, Jessica Diaz2, Jose Maldonado2,
Irene Mialdea3, Pernille Ravn1, Jose Dominguez2, Martine Aabye1. 1Clinical
Research Centre, Copenhagen University, Hvidovre Hospital, Copenhagen,
Denmark; 2Servei de Microbiologia, Hospital Universitari Germans Trias i
Pujol, Badalona, Spain; 3Unidad de Neumología Infantil, Hospital Clínico
Universitario Valencia, Valencia, Spain

Objectives: IFN-γ release assays (IGRAs) are the most accurate diagnostic tests
for latent TB. IP-10 is a chemokine expressed in concert with IFN-γ, but in >100
fold higher levels.
The aim of this study was to investigate if IP-10 in plasma from M.tuberculosis
specific antigen stimulated whole blood dried and stored on filter paper was stable
and could be used for TB diagnosis.
Methods: In Spain, whole blood from 78 patients with culture confirmed TB,
and 109 healthy controls were subjected to Quantiferon (QFT) testing. Following,
IP-10 was measured in plasma supernatant using ELISA and 25μ aliquots were
dried on Whatman903 filter paper.
Filter paper was sent by normal mail to Denmark where 2 discs were cut from the
filter paper using a normal office 6mm hole punch. The amount of IP-10 in filter
paper was measured using ELISA.
Results: Median P-10 levels in TB patients were 1,073pg/ml and 27.3ng/ml in filter
paper and plasma; and in controls 44pg/ml and 1.0ng/ml, respectively (p<0.0001
for both). The correlation between filter paper and plasma IP-10 was very high
(r2=0.93). The Area Under the ROC curve was comparable 0.89-0.91 for both
IP-10 tests and IFN-γ and the 3 tests had comparable sensitivity and specificity
74-78% and 100-98%, respectively (all n.s. differences)
Conclusion: Plasma from M.tb. antigen stimulated blood can be dried on filter
paper and transported over long distances at ambient temperature before analysis.
Compared to the currently available IGRAs, the filter paper version allows for high
throughput centralized analysis, and could increase the dissemination of specific
tests for LTBI in resource restraint settings where IGRAs as we know them today
are too complicated to do.

1898
Smoking is a strong independent risk factor for indeterminate and false
negative IGRA results
Martine G. Aabye1, Morten Ruhwald1, George PrayGod2,
Daniel Faurholt-Jepsen3, Kidola Jeremiah2, Maria Faurholt-Jepsen3,
Nyagosya Range4, Henrik Friis3, John Changalucha2, Aase B. Andersen5,
Pernille Ravn6. 1Clinical Research Centre, University of Copenhagen Hvidovre
Hospital, Hvidovre, Denmark; 2Mwanza Medical Centre, National Institute for
Medical Research, Mwanza, Denmark; 3Department of Human Nutrition, Faculty
of Life Sciences, University of Copenhagen, Frederiksberg, Denmark; 4Muhimbili
Medical Centre, National Institute for Medical Research, Dar es Salaam,
Denmark; 5Department of Infectious Diseases, University of Copenhagen
Rigshospitalet, Copenhagen O, Denmark; 6Department of Infectious Diseases,
University of Copenhagen Herlev Hospital, Herlev, Denmark

Objectives: 10-40% of IGRA results are indeterminate or false negative. HIV
infection, old age and immunosuppressive treatment are known risk factors, but in
many cases the reason remains unknown.
The aim of this study was to identify risk factors for indeterminate and false
negative TB results.
Materials and methods: 80 HIV-positive and 112 HIV-negative patients with
bacteriologically confirmed pulmonary TB were included and tested with the
QuantiFERON-TB (QFT-IT) and a Luminex based IP-10 test. By multivariate
analysis the following parameters were tested as risk factors for an indetermi-
nate or false negative QFT-IT or IP-10 test result: HIV-infection, age>50 years,
smoking and alcohol consumption.
Results: Smokers (28/192) had a higher risk of an indeterminate or false negative
result by both the QFT-IT (OR 7.1, CI: 2.2-23.0) and the IP-10 test (OR 11.2,
CI: 3.3-37.8). ORs for HIV-infection was 3.6 (CI: 1.8-7.5) and 5.3 (CI: 2.2-11.8)
respectively.
Antigen levels were lower in smokers for both IFN-γ (median 22 vs. 79.5 pg/ml,
p<0.01) and IP-10 (median 939.4 vs. 2446.2, p<0.01).
Positivity rate (incl. indeterminate results) was lower for smokers by both the
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QFT-IT (50 vs. 74%, p=0.03) and the IP-10 test (42 vs. 76, p<0.01). These
findings could be reproduced in HIV-positive and –negative patients individually
and smoking and HIV-infection were independent risk factors (p=1.00).
Apart from HIV-infection no other parameter tested was identified as a risk factor
for a false negative or indeterminate result by either test.
Conclusion: Smoking increases the risk of having a false negative or indeterminate
IGRA results. IGRA test results should be interpreted with care in smokers.

1899
Bifunctional T cells allow for discrimination between latent and active
tuberculosis
Barbara Kalsdorf1,2 , Paulin Essone1, Novel N. Chegou1, André Loxton1,
Daleen Kriel1, Volkmar Schöllhorn3, Martin Ernst4, Christoph Lange2,
Gerhard Walzl1. 1Division of Molecular Biology and Human Genetics, University
of Stellenbosch, Tygerberg, South Africa; 2Division of Clinical Infectious
Diseases, Research Center Borstel, Borstel, Germany; 3AID Autoimmun
Diagnostika GmbH, Strassberg, Germany; 4Immune Cell-Analytics, Research
Center Borstel, Borstel, Germany

Introduction: The diagnosis of active tuberculosis remains challenging especially
in a high tuberculosis incidence country as South Africa. We propose that fur-
ther knowledge on the Mycobacterium tuberculosis (Mtb)-specific bifunctional
cytokine immune response will help to immunologically distinguish latent versus
active disease.
Material and methods: Tuberculosis was diagnosed by culture positivity. Latent
tuberculosis was confirmed by a tuberculin skin test on people who did not have
clinical symptoms of active tuberculosis. Following informed consent, peripheral
blood was drawn from 12 persons with active and 12 persons with latent tu-
berculosis. To compare the Mtb-specific immune response, 200.000 mononuclear
cells/well were stimulated with the Mtb-specific antigens ESAT6/CFP10, MTP65
and PPD overnight and Interferon gamma (IFNg), Interleukin (IL)-2 or IFNg/IL-2
producing T cells were detected as spot forming cells in a FluoroSpot plate.
Results: As expected, Mtb-specific IFNg immune response did not discriminate
between active and latent tuberculosis. In contrast persons with latent tubercu-
losis had significantly higher numbers of MTP65-specific cells producing IL-2
(p=0.035) and bifunctional cells producing IFNg/IL-2 (p=0.03). Furthermore an
algorithm using the ESAT6/CFP10 induced IFNg, IL-2 and double positive cells
significantly distinguished between the two cohorts (p=0.001).
Conclusion: These preliminary data reveal that defining effector and central
memory T cells might allow a better differentiation between latent and active
tuberculosis in a blood cell test even in a high incidence country. This is an
ongoing study.

1900
IP-10 measurement using a point of care test for the diagnosis of active
tuberculosis
Berit Lange12, Martina Vavra2, Winfried Kern21, Wagner Dirk21. 1Centre of
Chronic Immunodeficiency, University Hospital Freiburg, Freiburg, Baden
Württemberg, Germany; 2Division of Infectious Diseases, Department of
Medicine, University Hospital Freiburg, Freiburg, Baden Württemberg, Germany

Introduction: Measurement of IP-10 released by whole blood stimulation with
tuberculosis (TB) specific antigens has recently been proposed as a new tool
for the diagnosis of tuberculosis (TB) with a sensitivity (SE) similar to that of
the Quantiferon TB in tube-assay (QFT, Cellestis). More data is needed on the
detection as well as indeterminate rates in IP-10-dependent diagnosis for active
TB.
Methods: IP-10 was measured in the supernatants of QFT tests in 81 patients
with known TB status (active TB at the time of sampling in 25 patients). QFT
results were indeterminate in 41 patients, negative in 13, and positive in 27 of
the 81 patients. IP-10 was measured by using a multiplex assay (MPA, Biorad)
(50 patients only), or by using a semiquantitative lateral flow immunoassay (LFI,
Milenia Biotec). Samples with a mitogen control ≥500 pg of IP-10 per mL were
considered determinate. The cut-off for IP-10 positivity in determinate tests was
455 pg/mL both MPA and LFI.
Results: Indeterminate results were reduced by 56% (18/41) using IP-10 LFI in
comparison with QFT. 5% (2/40) determinate QFT results turned indeterminate in
IP-10 LFI. Pearson correlation for IP-10 measurements by MPA and LFI was 0.53
(95%CI 0.3-0.7). The SE in patients with active TB was 56% for QFT (14/25,
CI 0,35-0.76), 70% for IP-10 MPA (19/25; CI 0.55-0.9) and 63% for IP-10 LFI
(15/24; CI 0.4-0.81).
Conclusion: IP-10 measured by LFI and IFN-γ measured by QFT had compara-
ble detection and indeterminate rates. A combination of IFN-γ and IP-10 might
increase SE by lowering indeterminate rates. Point of care tests as the IP-10 LFI,
which correlated fairly well with IP-10 MPA, should be further evaluated for the
diagnosis of TB infection.

1901
Methylated HBHA produced in M. smegmatis discriminates between active
and non-active TB disease among the QFT-IT-responders
Giovanni Delogu1, Teresa Chiacchio2, Valentina Vanini2, Ornella Butera2,
Gilda Cuzzi2, Alessandra Bua3, Paola Molicotti3, Stefania Zanetti3,
Francesco Lauria2, Susanna Grisetti2 , Nicola Magnavita4, Giovanni Fadda1,
Enrico Girardi2, Delia Goletti2 . 1Microbiology, Catholic University of the Sacred
Heart, Rome, Italy; 2Epidemiology and Preclinical Research, National Institute
for Infectious Diseases, Rome, Italy; 3Biomedical Sciences, University of Sassari,
Sassari, Italy; 4Occupational Medicine, Catholic University of the Sacred Heart,
Rome, Italy

Background: Challenge in tuberculosis (TB) research is to develop a test to
distinguish, among the responders to an IFN-γ release assay (IGRA), those who
control M. tuberculosis (Mtb) replication from those that cannot. IFN-γ response
to the Heparin-binding-hemagglutinin (HBHA) of Mtb has been associated with
latent TB infection (LTBI), but the cumbersome procedures to purify the methy-
lated and immunological active form of the protein from Mtb or M. bovis BCG
have prevented the implementation of a diagnostic test. Aim of this study was
to evaluate the IFN-γ response to methylated HBHA of Mtb produced in M.
smegmatis (rHBHAms) in subjects at different stages of TB who scored positive
to QuantiFERON-TB Gold in-tube (QFT-IT).
Methodology/Principal findings: 87 subjects at different stages of TB who scored
positive to QFT-IT were selected. IFN-γ response to in vitro whole blood stim-
ulation with rHBHAms was evaluated by short-term and long-term tests and
detected by ELISA or flow cytometry. We demonstrated that the IFN-γ response to
rHBHAms is mediated by CD4+ T-cells with an effector-memory phenotype. This
response, evaluated also by short-term-tests is significantly lower in active TB than
in remote LTBI (p=0.0010), past TB (p=0.0152) and recent infection (p=0.05).
These results were confirmed by long-term tests and by qualitative analysis using
ROC analysis.
Conclusions: For the first time to our knowledge, we showed that the T-cell re-
sponse to a recombinant and methylated HBHA of Mtb produced in M. smegmatis
in a whole blood system is immunogenic and potentially useful to discriminate
between active and non-active TB disease among those responsive to QFT-IT.

238. The burden of work-related respiratory
disease: known and new end-points

1902
Occupational exposures and airway obstruction in the burden of obstuctive
lung disease (BOLD) study
Peter Burney1, Bernet Kato1, Bernd Lamprecht2, Louie Idolor3,
Amund Gulsvik4, Sonia Buist5. 1National Heart Lung Institute, Imperial College,
London, United Kingdom; 2Department of Pulmonary Medicine, Paracelsus
Medical University, Salzburg, Austria; 3Philippine College of Chest Physicians,
Philippine College of Chest Physicians, Manilla, Philippines; 4Department of
Thoracic Medicine, University of Bergen, Bergen, Norway; 5Department of
Medicine, Oregon Health and Sciences University, Portland, OR, United States

Introduction: Occupational exposures are a recognised cause of respiratory mor-
bidity but there are few population based estimates of their effects on lung
function.
Methods: The Burden of Obstructive Lung Disease programme undertook post-
bronchodilator spirometry in representative samples of people over the age of 40
years in 15 sites (N=14,400). It also collected information on occupation, includ-
ing employment in specific industries, with the length of employment in each.
Named industries were classified into three exposure groups: Fumes (F), Inorganic
dusts (ID) and Organic dusts (OD). Odds ratios were estimated compared with
the unexposed population adjusting for sex, age, smoking, pack-years, height and
education, first for any exposure and then for length of exposure. Meta-analytical
methods were used to combine risks between sites. COPD was defined as a
FEV1/FVC ratio < Lower Limit of Normal.
Results: 10% were exposed to F, 9% to ID and 24% to OD. COPD was more
common in those exposed; (OR (95%CI)) for F=1.80 (1.29, 2.53), for ID=1.51
(1.03, 2.22) and for OD=1.27 (0.96, 1.69). However much of the excess risk was
seen in those exposed for less than a year. The risks (OR (95%CI))/ten years
exposure after the first year were F: 1.03 (0.87, 1.21); ID: 0.90 (0.75, 1.07); OD:
1.06 (0.94, 1.20). After stratification the estimated OR from OD in non-smokers
was possibly raised, but not significantly, at 1.26 (0.97, 1.64) per 10 years exposure.
Conclusions: Estimates of effects were probably strongly influenced by a healthy
worker effect. Further data are needed and are being collected.
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1903
Occupational exposure to dusts, gases, and fumes and incidence of COPD in
SAPALDIA
Amar Mehta1,2, David Miedinger3,4, Dirk Keidel1,2, Robert Bettschart5,
Andreas Bircher6, Pierre-Olivier Bridevaux7, Ivan Curjuric1,2 , Hans Kromhout8,
Nicole Probst-Hensch1,2 , Thomas Rothe9, Erich W. Russi10,
Tamara Schikowski1,2, Christian Schindler1,2, Joel Schwartz11, Roel Vermeulen8,
Thierry Rochat7, Nino Kuenzli1,2 . 1Chronic Disease Epidemiology Unit, Swiss
TPH, Basel, Switzerland; 2Department for Public Health, University of Basel,
Basel, Switzerland; 3Occupational Medicine, SUVA, Luzern, Switzerland;
4Department of Internal Medicine, University Hospital, Basel, Switzerland;
5Lungen Zentrum, Hirslanden Klinik, Aarau, Switzerland; 6Department of
Dermatology, University Hospital, Basel, Switzerland; 7Division of Pulmonary
Medicine, University Hospitals of Geneva, Geneva, Switzerland; 8Environmental
Epidemiology, Institute for Risk Assessment Sciences, Utrecht, Netherlands;
9Department of Internal Medicine and Pneumology, Zuercher Hoehenklinik
Davos, Davos Clavadel, Switzerland; 10Department of Pneumology, University
Hospital Zurich, Zurich, Switzerland; 11Department of Environmental Health,
Harvard School of Public Health, Boston, United States

Objective: We evaluated if occupational exposures were associated with increased
incidence of chronic obstructive pulmonary disease (COPD) in the Swiss Cohort
Study on Air Pollution and Lung and Heart Diseases in Adults (SAPALDIA).
Methods: Pre-bronchodilator ratio of forced expiratory volume in one second
over forced vital capacity (FEV1/FVC) was measured in 4,551 non-asthmatic
participants (ages 18 to 64) in SAPALDIA at baseline in 1991 and at follow-up
in 2001-2003. COPD was defined as FEV1/FVC < lower limit of normal (LLN,
predictions according to the Quanjer spirometric reference equation). Using a
job-exposure matrix, historical exposures (ever, never as reference) to mineral
dusts, biological dusts, and gases or fumes were determined from self-reported
occupations at baseline and during follow-up. Incident rate ratios (IRRs) of COPD
were estimated for each exposure after adjustment for potential confounders. Gen-
der, chronic bronchitis at baseline, and smoking status were evaluated for effect
modification.
Results: Positive associations were observed between COPD and all occupational
exposures but were not statistically significant (p>0.05). Relative to unexposed
participants without chronic bronchitis, those with chronic bronchitis who were
also exposed to either mineral dusts (IRR: 1.47, 95%CI: 1.00-2.15), biological
dusts (IRR: 1.61, 95%CI: 1.12-2.31), or gases/fumes (IRR: 1.53, 95%CI: 1.10-
2.12) had increased incidence of COPD. No considerable differences in IRRs were
observed across sex and smoking status.
Conclusion: In Swiss working adults with pre-existing chronic bronchitis, occu-
pational exposures to mineral and biological dusts, and gases/fumes increased the
risk of incident COPD.

1904
Types and frequency of triggers experienced by asthma patients:
A quantitative study
Peter Dale1, Emma Elder2, Gillian Newbold3, Nicola Vyas4, Sian O’Regan5,
David Price6, Kenneth R. Chapman7. 1Global Health Outcomes,
GlaxoSmithKline, Stockley Park, Uxbridge, United Kingdom; 2Global Medicines
Futures, R&D, GlaxoSmithKline, Stockley Park, Uxbridge, United Kingdom;
3Research Director, HRW Healthcare, Wallington, Oxford, Oxfordshire, United
Kingdom; 4Research Director, HRW Healthcare, Wallington, Oxford, United
Kingdom; 5Senior Research Manager, HRW Healthcare, Wallington, Oxford,
Oxfordshire, United Kingdom; 6Academic Primary Care, University of Aberdeen,
Aberdeen, United Kingdom; 7University Health Network, University of Toronto,
Toronto, ON, Canada

Background: Detailed information about the frequency and type of asthma trigger
exposures recognised by asthma patients is not readily available.
Methods: We used patient diaries and an online study to quantify triggers iden-
tified by patients with asthma in France, Germany, Italy, Spain and the UK. The
study was completed by 1202 adults with asthma on maintenance therapy; 177
also completed an online diary every other day for 3 weeks.
Results: The majority of patients in the study were uncontrolled (76% had an
Asthma Control Test score of ≤19). A wide variation in the number of trig-
gers ever encountered by asthma patients was identified (1–36, mean 13); over
one-third described having experiencing at least 16 triggers. Key triggers and
the proportion of sufferers reporting ever experiencing them were: dust/dusting
(72%), colds/influenza/sinusitis (69%), smoking (60%), smoke (59%), air pollu-
tion (58%), exercise (54%), strong odours (54%), weather changes (51%), mould
(51%) and animals (50%). Dust/dusting was the most common and frequent
trigger, whereas colds/influenza/sinusitis although common was experienced less
frequently. Whilst many patients experienced a range of triggers, the combination
of only 3 (dust/dusting, smoking and exercise) accounted for 79% of triggers
experienced in the last 2–3 months. Diary entries showed 67% of asthma patients
experienced at least one trigger on every day of diary completion. Only (7%)
claimed to experience triggers infrequently (every 4–6 months or less often).
Conclusion: A wide range and high frequency of asthma triggers amongst asthma
patients was identified. The most common were dust/dusting, colds/influenza/
sinusitis, smoking and smoke.
Funded by GSK

1905
Role of occupational exposure on the outcome of sinus surgery: An
observational study
Valerie Hox1,2,3 , Stefan Delrue1, Hans Scheers2, Els Adams4,
Stephan Keirsbilck4, Mark Jorissen1, Peter Hoet2, Jeroen Vanoirbeek2,
Benoit Nemery2, Peter Hellings1,3. 1Dept. of Otorhinolaryngology, Head and
Neck Surgery, University Hospitals Leuven, Leuven, Belgium; 2Research Unit of
Lungtoxicology, KULeuven, Leuven, Belgium; 3Lab. of Experimental Immunology,
KULeuven, Leuven, Belgium; 4Clinic for Occupational and Environmental
Medicine, Dept. of Pneumology, University Hospitals Leuven, Leuven, Belgium

Background: Functional endoscopic sinus surgery (FESS) is performed in patients
with recurrent acute or chronic rhinosinusitis, insufficiently controlled by medical
treatment. Several endogenous and exogenous factors may be responsible for
failure of FESS with persisting symptoms. The association between occupational
exposure and failure of FESS is not known.
Aim: The aim of this study was to evaluate the exposure to occupational agents
in patients undergoing FESS and to relate the exposure to the number of FESS
procedures needed to control symptoms.
Methods: Questionnaires were sent to 890 patients who had undergone one ore
more FESS procedures and to 182 control subjects. Besides general medical health
questions, the questionnaire asked about professional and recreational activities
and exposure levels to high and low molecular weight (HMW and LMW) occupa-
tional agents. Exposure was assessed as a binary variable. A chi-square test was
used to investigate the relationship between number of FESS and exposure state.
Odds ratios were calculated by a Proportional Odds Model.
Results: Occupational exposure was reported in 11.6% of the controls (n=69) and
in 24.6% of FESS patients (n=467). There is a significant relationship between
increasing FESS and occupational exposure (chi=12.74, p<0.001). Exposed pa-
tients had a higher risk for needing at least 1 (OR=2.45, p<0.05) or at least 2
(OR=1.63, p<0.05) FESS procedures compared to unexposed ones. Mainly LMW
agents were reported as occupational substances.
Conclusions: Exposure to occupational agents is associated with higher risk of
failure after primary FESS, and hence underlines the importance of occupational
exposure in the postoperative healing.

1906
Mothers work exposure during pregnancy and asthma in their children, a
prospective cohort-study
Berit Hvass Christensen1, Ann Dyreborg Larsen2,4, Lars Rauff Skadhauge3, Ane
Marie Thulstrup4, Karin Sørig Hougaard2, Kirsten Skamstrup Hansen5, Morten
Frydenberg6, Vivi Schlünssen1. 1Dept. of Environmental and Occupational
Medicine, School of Public Health, Aarhus University, Aarhus, 2National
Research Center for the Working Environment, Copenhagen, 3Dept. of
Occupational Medicine, Hospital of South West Jutland, Esbjerg, 4Dept. of
Occupational Medicine, Aarhus University Hospital, Aarhus,5Dept. of
Paediatrics JMC, University Hospital Gentofte, Gentofte, 6Dept. of Biostatistics,
School of Public Health, Aarhus University, Aarhus, Denmark

Objectives: Prenatal exposures may add to the worldwide increase in asthma
prevalence. We estimated the association between maternal work and the asthma
prevalence among 7 year offspring.
Methods: Analysis included 45.658 children from the Danish National Birth
Cohort and their mothers. Job title (DISCO codes) was classified by exposure
agents: High molecular weight (HMW), low molecular weight/irritant (LMW),
mixed exposures, farmers, unclassifiable exposures, students and reference (office
workers). Children’s asthma was defined as ever asthma and/or wheeze in the last
12 months. Atopy was defined as atopic dermatitis ever.
Results: The overall asthma prevalence was 16.1%. The highest asthma preva-
lence was among children, whose mothers were exposed to LMW/irritant agents
during pregnancy (18.6%). Adj. logistic regression analysis showed an association
between mother’s occupational exposure to LMW/irritants and asthma in the child
(OR 1.11 (95% CI 1.01-1.23)). The same tendency was seen for HMW (OR 1.12
(0.85-1.47)). Adjusted models included: Mothers age, BMI, atopy, smoking, use
of medication, pets, SGA and gender. Stratifying for atopic status in the children
did not change the results: OR 1.21 (0.75-1.96), OR 1.08 (0.77-1.50) for atopic
and non-atopic children respectively in the HMW group, and OR 1.13 (0.94-1.35)
and 1.13 (1.00-1.27) in the LMW/irritants group. No significant associations to
asthma were seen in the other exposure groups.
Conclusion: The results indicate an association between maternal occupational
work exposures and the risk of asthma in the child at age 7 years.

1907
Risk factors for decreased work ability among middle-aged men having
asthma from youth
Irmeli Lindström1, Antti Karjalainen2, Ritva Luukkonen3, Paula Pallasaho1,
Hille Suojalehto1, Antti Lauerma4. 1Control of Hypersensitivity Team, 2Team for
Monitoring Working Conditions and Occupational Health, 3Team for Statistical
Services, Finnish Institute of Occupational Health, Helsinki, Finland; 4Dept. of
Dermatology and Venereology, University of Tampere, Tampere, Finland

Background: Occupational exposure to irritants and dusts has shown to contribute
to respiratory work disability (Toren et al Thorax 2009;64(4):339-44).
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Aims: We studied the effect of asthma which begins in youth on work ability in
men around the age of 40, and analysed the risk factors for asthma-related work
disability.
Methods: Finnish Defence Force registers in 1986-1990 were used to select: 1.
conscripts with asthma representing a mild asthma group (n=485), 2. asthmatics
who were exempted from military service representing a moderate/severe asthma
group (n=393) and 3. a control group (n=1500) without asthma. 54% of the men
in the first asthma group, 44% of the men in the second asthma group and 44% of
the controls answered the questionnaire in spring 2009. The coded occupational
history was matched with the asthma-specific Job Exposure Matrix in order to
evaluate occupational exposure to asthmogens and respiratory irritants. Logistic
regression analyses were used when examining the associations between risk
factors and decreased work ability.
Results: Self-assessed current work ability compared with lifetime best in scale
0-10 was decreased (<8) in 28.9% of the first asthma group, in 31.1% of the
second asthma group, and in 19.7% of the controls (p=0.0007). Current smoking
(OR 2.5), being a manual worker (OR 2.7), exposure to irritants (OR 1.7) and
abnormal temperatures (OR 1.7) and current severe asthma (OR 3.8) associated
with decreased work ability among the asthmatics.
Conclusions: The reduction of work ability in men having asthma from youth may
be partly preventable, if young asthmatics are advised to avoid work involving
exposure to the irritants or abnormal temperatures and smoking.

239. Surgery for lung cancer: pre-operative
evaluation and results

1908
Late-breaking abstract: The impact of extended cervical mediastinoscopy in
staging of left lung carcinoma
Adnan Sayar1, Necati Çitak1, Songül Büyükkale1, Muzaffer Metin1,
Abdulaziz Kök1, Sibel Yurt2, Alper Çelikten1, Atilla Gürses1. 1Thoracic
Surgery, Yedikule Thoracic Surgery and Chest Disease Education and Research
Hospital, Istanbul, Turkey; 2Chest Disease, Yedikule Thoracic Surgery and Chest
Disease Education and Research Hospital, Istanbul, Turkey

Background: Extended cervical mediastinoscopy (ECM) is a method used for
staging non-small cell lung cancer (NSCLC).
Methods: Between 1998 and 2011, 159 patients underwent ECM who had left
NSCLC, were retrospectively analyzed. If the cN2 was limited to the paratracheal
or subcarinal spaces without infiltrating the paraortic or subaortic spaces, these
cases excluded from the study (negative cases of ECM and positive cases of
SCM). Patients who had been reported as cN0 by mediastinoscopy underwent
thoracotomy for tumor resection.
Results: Localization of the tumor was upper lobe in 81 patients (50.9%), central
in 56 patients (35.3%), lower lobe in 22 patients (13.8%). ECM was successful
at harvesting one or more aortopulmonary (APW) lymph nodes in 153 patients
(96.2%) (#5 and #6 sampling in 82 patients, #5 or #6 sampling in 71 patients).
Mediastinal lymph node metastasis was observed in 36 patients (22.6%) via me-
diastinoscopy. APW lymph node metastases were shown in 26 of these patients
(true-positive of ECM), remaining 10 patients who had mediastinal lymph nodes
metastasis that could be accessed only via SCM were exclueded. 123 patients
who identified as cN0 by mediastinoscopy were operated; 64 lobectomies, 43
pneumonectomies, 16 exploratory thoracotomies. The pathological examination
of the mediastinal lymphadenectomies revealed APW lymph node metastases in
11 patients (false-negative of ECM). Sensitivity, NPV and accuracy of ECM were
calculated as 0.70, 0.91, and 0.92, respectively.
Conclusions: ECM has an adequate NPV and accuracy in determining metastases
to the APW lymph nodes in patients with left NSCLC

1909
Improvements in lung cancer surgery
Trond-Eirik Strand1, Kristian Bartnes2, Hans Rostad1. 1Department of Clinical
and Registry-Based Research, Cancer Registry of Norway, Oslo, Norway;
2Department of Cardiothoracic and Vascular Surgery, University Hospital North
Norway, Tromsø, Norway

Background: Recent trends in outcomes of lung cancer treatment might challenge
recommendations for acceptable care.
Methods: Using data from the Cancer Registry of Norway, we analyzed outcomes
and quality indicators of lung cancer surgery in the periods 1994-1995, 2000-2001
and 2006-2007.
Results: A total of 2201 patients were operated on during the study periods.
Surgery was performed at 24 hospitals during the first two periods and at 13 in the
last. Resection rates varied among counties from 7% to 31%. From the first to the
last period, national resection rates increased from 16% to 19% (p for trend=0.001)
and one-year survival increased from 73% to 82%. The proportion of resected
patients in pStage I-II decreased from 87% to 83% (p for trend=0.048), the propor-
tion of pneumonectomies from 27% to 15% (p for trend<0.001) and the mortality

rate within 30 days of the surgery from 4.8% to 3.0% (p for trend=0.072). In the
first two periods, 31% of these early deaths were caused by surgical complications,
whereas in the latter period non were. The only unfavorable trend observed was
the waiting time from the final diagnostic procedure to surgery, which increased
from 29 to 40 days throughout the periods (p<0.001).
Conclusions: Important aspects of lung cancer surgery have improved in recent
years and the recommendations for certain quality indicators are challenged. The
most important is that the resection rates should be further increased towards a
putative optimum exceeding 25%.

1910
Role of thoracoscore (thoracic surgery scoring system) in clinical practice
Balamugesh Thangakunam1, Kanwar Pannu1, Kim Wilkins1, Basharet Ibrahim1,
Bernard Yung1, Dipak Mukherjee1, Doug Aitchison2, Johnson Samuel1.
1Respiratory Medicine, Basildon Universtiy Hospital, Basildon, Essex, United
Kingdom; 2Thoracic Surgery, Essex Cardiothoracic Centre, Basildon, Essex,
United Kingdom

Introduction: Thoracic surgery scoring system (Thoracoscore) a multivariate
score with 9 parameters, may predict mortality after thoracic surgery (Lim E. et
al. Thorax 2010;65:iii1-iii27). Its role to assess patient fitness for surgery is not
clear. Cardiopulmonary exercise test (CPEX) is recommended by ERS to assess
fitness for radical therapy in lung cancer patients (Brunelli A. et al. Eur Respir J
2009;34:17-41)
Objective: To evaluate role of thoracoscore in patients considered for thoracic
surgery.
Methods: Retrospective data analysis of patients investigated for thoracic surgery.
Results: Over a 2 period, 22 patients with borderline lung function had CPEX
to assess for lung resection. Based on CPEX, 15 (68%) were fit and had surgery,
7 (32%) were high risk and turned down. Mean predicted death rate based on
thoracoscore in patients who had surgery and those who didn’t was 3.5% and 3.4%
respectively (p=0.95).

Figure 1

Interestingly, mean FEV1 in those who had surgery and those who didn’t was 59%
and 66% respectively (p=0.5). The mean peak VO2 (peak oxygen uptake during
CPEX as ml/kg/min) among those who had surgery and those who didn’t was 14.2
and 10.1 respectively, with statistically significant difference (p=0.01). There was
no post-surgical mortality. Duration of hospital stay did not correlate with peak
VO2 or thoracoscore.
Conclusion: Thoracoscore has poor correlation with FEV1 and peak VO2 and
hence is not reliable to triage patients for thoracic surgery.

1911
Vibration response imaging (VRIxp) for calculation of predictive
postoperative lung function. Comparison to lung perfusion scintigraphy
Michael Westhoff, Schoch Gernot, Axel Kempa, Merav Gat. Pneumology, Hemer
Lung Clinic, Hemer, Germany Pneumology, Hemer Lung Clinic, Hemer, Germany
Pneumology, Hemer Lung Clinic, Hemer, Germany Clinical and Regulatory
Affairs, Deep Breeze, Or-Akiva, Israel

Introduction: Radionuclide studies of regional perfusion (Tc) together with lung
function tests (FEV1, TLCO) are established methods for predicting pulmonary
function after lung resection. The VRIxp (DeepBreeze, Or-Akiva, Israel) records
lung sounds, calculates quantitative lung data representing the regional acous-
tic energy contributed by each lung area. We compared VRIxp with perfusion
scintigraphy.
Methods: 30 patients (6 F, 24 M age=67±9yrs) with lung cancer (24 lobectomies
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and 6 pneumonectomies) were enrolled. VRIxp was scheduled the same day as
the perfusion tests. Predicted postoperative FEV1 (FEV1-ppo) was calculated by
subtracting the percent blood uptake or percent acoustic energy of the lung to be
resected from the total. VRIxp and perfusion results were compared by Pearson
correlation.
Results: There was a good correlation between VRIxp and perfusion scintigraphy
(R=0.91). In 80% the difference between both methods was <10%. 10 patients
had a lung function test at 1-month follow-up. FEV1 values were 1.55±0.36L
compared to 1.56±0.42L for VRI-ppo-values. VRI predictions showed a good
correlation with FEV1 after surgery (r=0.90). 20% of the patients had difference
of ≥ 10% between ppo-FEV1 using VRIxp and actual FEV1.
Conclusion: Prediction of postoperative lung function by VRIxp demonstrated a
high accuracy compared to perfusion scintigraphy and postoperative lung function.
VRIxp can play an important role in prediction of post-operative lung function.
VRIxp is non-invasive and radiation free, thus posing no risk to patients. The
method needs further evaluation because of possible intraindividual variation (>
10%) of the results.

1912
Timed stair climbing to 20 m altitude identifies lung resection candidates with
high exercise capacity
Maurizio Bernasconi, David Maree, Coenraad Koegelenberg, Florian von
Groote-Bidlingmaier, Andreas Diacon, Chris Bolliger. Division of Pulmonology,
Department of Medicine, Tygerberg Academic Hospital, University of
Stellenbosch, Cape Town, Western Cape, South Africa

Background: Clinical evaluation for lung resection includes assessment of
pulmonary function and maximum oxygen uptake (VO2max). A VO2max of
20ml/kg/min is considered sufficient for pneumonectomy. Stair climbing as a
low-cost alternative to formal treadmill cardiopulmonary exercise testing (CPET),
is attractive but lacks standardisation.
Methods: We asked 40 lung resection candidates (bronchiectasis or aspergilloma,
n=31; lung cancer, n=7; hydatid cyst, n=2) with FEV1 and/or DLCOc <80%
predicted (mean age: 43.7y; mean FEV1: 49.7%; mean DLCOc: 56.9%; 30 pts
with FEV1/FVC <70%) to climb to a maximum of 20m elevation as high and as
fast as they could. Time of ascent to 20m and elevation reached were measured.
Peak VO2 achieved during stair climbing and CPET were compared (MetaMax II,
Cortex, Germany).
Results: Mean elevation reached was 17.2m. Mean peak VO2 during stair climbing
was very similar to that during CPET (23.5 vs. 23.6ml/min/kg, p=0.87). Twenty-
four patients (60%) reached 20m. There was a good linear correlation between
speed of ascent and peak VO2 (r=0.63 for stair climbing and 0.67 for CPET), but
4 of those patients (17%) remained below a peak VO2 of 20ml/kg/min. However,
all 16 patients (67%) who reached 20m and climbed with a speed of >15m/min
had a VO2 peak of >20ml/min/kg during stair climbing and CPET. No patient
with a FEV1 <40% could climb to 20m or ascend faster than >15m/min.
Conclusions: Speed of ascent of >15m/min accurately identifies patients with
a peak VO2 of >20ml/min/kg, thereby obviating the need for CPET in those
patients.

1913
Prediction of postoperative FEV1 and chronic dyspnoea using quantitative
computed tomography (CT) in lung resection candidates
Chrysovalantis V. Papageorgiou1, Georgios Kaltsakas1, Panagiotis Misthos2,
Iris Tsangaridou3, Dimitra Chaimala4, Nikolaos G. Koulouris1. 11st Department
of Respiratory Medicine, University of Athens Medical School, “Sotiria” Hospital
of Chest Diseases, Athens, Greece; 21st Department of Thoracic Surgery,
“Sotiria” Hospital of Chest Diseases, Athens, Greece; 3Department of Radiology,
“Sotiria” Hospital of Chest Diseases, Athens, Greece; 41st NHS Department of
Respiratory Medicine, “Sotiria” Hospital of Chest Diseases, Athens, Greece

Aim: Preoperative evaluation of lung function before lung resection is necessary
in order to avoid postsurgery morbidity. The aim of the study is to evaluate the
role of quantitative CT in predicting postoperative FEV1 and patient’s chronic
dyspnoea.
Methods: Twenty-eight patients with non-small cell lung cancer have been evalu-
ated. Lung function tests (LFTs) and chest CT scan were performed preoperatively.
Fifteen patients (group A) had normal LFTs, thirteen patients (group B) had im-
paired lung function, requiring further testing. Quantitative evaluation of CT using
dual threshold (-910 up to -500 Hounsfield Units) estimated total functional lung
volume and the volume of the lobe(s) to be resected. Postoperative FEV1 was
predicted by reducing the preoperative value by the same fraction that the resected
part contributed to the total lung volume, in both groups. Postoperative LFTs were
performed 3 months after surgery. Postoperative dyspnoea was evaluated using the
modified Medical Research Council (mMRC) scale.
Results: The postoperative predicted and postoperative actual values of FEV1
were significantly correlated in both groups (Group A: r=0.897, p<0.0001, Group
B: r=0.940, p<0.0001). Predicted volume loss as a percentage of total lung volume
correlated significantly with postoperative mMRC (r=0.647, p<0.001).
Conclusion: Quantitative CT in patients undergoing lung resection appears to be
a useful tool in evaluating postoperative patient’s status as it predicts postoperative
FEV1 and postoperative mMRC.

1914
FEV1 is not a prognostic marker in operated patients with stage I or II
non-small cell lung cancer (NSCLC)
Anouschka Cogen1, Yanina Dockx1, Annelies Janssens2, Joost Weyler3,
Paul Van Schil1 . 1Thoracic and Vascular Surgery, Antwerp University Hospital,
Edegem, Antwerp, Belgium; 2Pulmonary Medicine, Antwerp University Hospital,
Edegem, Antwerp, Belgium; 3Epidemiology and Social Medicine, University of
Antwerp, Wilrijk, Antwerp, Belgium

Background: In retrospective studies lung cancer mortality was found to be
higher in patients with chronic obstructive pulmonary disease (COPD), defined
as a FEV1 ≤70% of the predictive value. In the Cher@Nostrial and the Paccora
trials, based on patients with unresectable clinical stage III, a strong relationship
was observed between FEV1 and overall survival (OS). In a smaller study FEV1

was a prognostic factor for OS in operated patients (Nakaljima et al.Thor Cardiov
Surg 2009;57:339-342).
In our study we investigated whether the presence of COPD is a prognostic marker
in patients with resectable stage I and II NSCLC.
Methods: All relevant clinical information was gathered retrospectively from 77
patients undergoing complete resection without preoperative chemo- or radiother-
apy between January 2003 and January 2006.
All patients were staged according to the 7th TNM-classification.
Primary endpoints were OS and progression-free survival (PFS).
Follow-up information was complete for all patients and ended in July 2010.
Patients were classified as having a FEV1 ≤70% or a FEV1 >70%.
Results: According to the Kaplan Meier analysis (log rank test) FEV1 was not a
significant prognostic factor for OS [p=0.461] or PFS [p=0.530]. In a Cox multiple
regression analysis the adjusted hazard ratio for FEV1(measured on a continuous
scale) was 1.632 (p=0.458) after adjustment for stage and age.
Conclusion: In contrast to other studies our data show that FEV1 is not a prog-
nostic factor in patients with resectable stage I and II NSCLC. Precise selection
criteria regarding cardiopulmonary function excluding patients with a very poor
cardiopulmonary function, could be responsible for this finding.

1915
Lobectomy tolerance in COPD patients
Alexey Petrunkin1,2 , Alexey Pichurov1,2 , Oleg Orzheshkovski1,2,
Evgeniy Sokolovich1,2 , Piotr Yablonski1,2. 1Medical Faculty, SPb State
University, Saint-Petersburg, Russian Federation; 2Thoracic Surgery, City
Hospital #2, Saint-Petersburg, Russian Federation

Lung cancer is often associated with COPD. COPD patients have higher postop-
erative risk because of low respiratory reserve. Morbidity and mortality in these
patients mounts to 60% and 10-14% respectively (Sekine Y., 2001, Subotich D.,
2007).
Aim: To investigate factors influencing the risk of postoperative morbidity and
mortality and to determine criteria for lobectomy intolerance in COPD patients.
Material and methods: 279 patients underwent lobectomy from 2001 to 2008
were included in a retrospective study. Mean age was 61±12, male/female ratio
– 204/75. Patients were divided in three groups according to recommendation of
GOLD 2007. Group 1 – 154 non-COPD patients, group 2 – 47 patients with mild
COPD and group 3 – 78 patients with moderate to severe COPD. Comorbidity of
the patients was assessed by using of Charlson comorbidity index (CCI).
Results: Morbidity and mortality were found to be increased in patients with more
severe obstruction. Thus morbidity was 32% in nonCOPD patients, 34% - with
mild COPD and 46% - with moderate to severe one. Mortality was 3.9, 8.5 and
12.8% respectively.
However multivariate analysis showed that severity of COPD and predicted post-
operative FEV1 were not independent factors of morbidity and mortality.
Mortality in patients with ppoFEV1 < 40% was 5%, whereas it was 7% in group
with ppoFEV1≥40%.
CCI was found to be the only independent risk factor. Morbidity in patients
with CCI ≥ 6 was 100%. Combination of CCI ≥ 6 and ppoFEV1 < 50% was
accompanied by very high risk of mortality (mounted 70%).
Conclusion: ppoFEV1 < 40% is not independent criterion of lobectomy intoler-
ance in COPD patients. Significant factor of functional inoperability is combination
of CCI ≥ 6 and ppoFEV1 < 50%.

240. Resuscitation and ventilation in the baby
and infant

1916
Neonatal resuscitation at the community level
Nitin Bhandari, Ram Bhandari, Poonam Kandel, Sudesh Sharma. Child Health
and Research, Integrated Rural Health Development Training Centre (IRHDTC),
Kathmandu, Nepal

Introduction: Community Based New Born Care Program (CB-NCP) was piloted
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in Nepal in order to reach the MDG 4 target, which focuses on decreasing the
perinatal mortality. The program focuses the community level and reaches the
local doctors, community level health workers and volunteers, educates and trains
them with major emphasis to correctly identify and manage birth asphyxia by the
use of DeLee suction and bag and mask ventilation.
Aims: The aim of this study was to assess the knowledge and proficiency gained
by the community level (VHW/MCHW, FCHV) and health facility level health
workers who participated in a Community Based New Born Care training program.
Methods: Based on CB-NCP curriculum designed by the Child Health Division,
two sets of checklists were developed for all levels.The knowledge of the 57
health facility staffs including doctors, 36 VHW/MCHW and 141 FCHV were
collected through semi-structure questionnaire and the skill was assessed through
the observational checklist with practical hands on bag and mask ventilation in a
neonatal manikin.
Results: The knowledge of health workers, VHW/MCHW and FCHV regarding
the management of birth asphyxiated baby was 100% (N=57/57), 94% (N=34/36)
and 90.8% (N=128/141) respectively. The knowledge of FCHV regarding the
management of asphyxiated new born was comparatively less than Health Worker
and VHW/MCHW. Similarly, 49.1% (N=28/57) health workers, 50% (N=18/36)
VHW/MCHW and 35.5% (N=50/141) FCHV correctly demonstrated the skills of
management of asphyxiated newborn.
Conclusions: Further studies are required to finally confirm the effectiveness of
the intervention at the community level before implementing the program in other
districts.

1917
The influence of oxygen inflow on ventilatory parameters during manual
ventilation
Pricila Oliveira, Armando Almeida-Junior, Celize Almeida, Maria
Ângela Ribeiro, José Ribeiro. Pediatrics, UNICAMP, Campinas, São Paulo, Brazil

Background: Despite of self-inflating bags (SIB) widespread use, studies have
confirmed that many factors may have influence on ventilation.
Aim: To evaluate and to compare ventilatory parameters during manual ventilation
with 4 different oxygen flows attached to the SIB.
Method: Twenty-two physiotherapists were asked to ventilate 2 lung models
(neonatal/pediatric) using 3 SIBs (Hudson®, Laerdal®, JGMoryia®) with 0, 5, 10,
and 15L/min of oxygen inflow attached. A lung function monitor (CO2SMOplus®)
recorded inspiratory volume (Vi), peak inspiratory pressure (PIP), peak inspiratory
(PIF) and expiratory (PEF) flows, and inspiratory time (Ti). The oxygen inflows
were compared using ANOVA for repeated measures and Tukey’s test, with p<0.05
considered statistically significant.
Results: When we analyze all brands in neonatal and pediatric models, the oxygen
inflows influenced Vi, PIP, PIF, and Ti (p<0.001). When compared 0 and 15L/min,
we found a significant increase in PIP in all neonatal SIB brands. Also, there was
a difference in Vi delivered by neonatal Hudson® SIB.
Conclusion: We found great variability in ventilatory parameters depending on
the oxygen inflow. The Vi, PIP, PIF, and Ti showed a large variation. Professionals
should be aware of those differences and the choice of the oxygen flow used should
be taken with caution.

1918
Influence of mask leak on applied volumes and pressures during simulated
resuscitation of neonates
Julia C. Hartung, Marcus Kelm, Hendrik Fischer, Gerd Schmalisch, Charles
C. Roehr. Neonatology, Charité Universitätsmedizin Berlin, Berlin, Germany

Introduction: Self-inflating (SI) bags and T-piece resuscitators are used for bag
and mask ventilation of neonates. Leaks between face and mask occur frequently.
Little is known about the effects of mask leak on applied pressure and volume. We
investigated these effects in an in-vitro study.
Method: A lung model (compliance 0.7ml/kPa) was ventilated with a mechanically
operated SI-bag (Mark IV Baby Resuscitator® plus Ambu-10-PEEP valve, Ambu,
Denmark) and a manually operated T-piece resuscitator (Neopuff®, Fisher&Paykel,
New Zealand) (PIP=20cmH2O, PEEP=5cmH2O, Flow=8l/min, respiratory rate
(RR)=40, 60, 80/min). To simulate mask leaks 4 open silicon tubes of increasing
lengths [leak 1-4] were attached between the manual ventilation device and lung
model. Two respiratory monitors (COSMO+, Novametrix, USA) detected applied
pressures and volumes (Vt); measurements were repeated 5 times.
Results: Simulated leaks at a RR of 60/min were 22% [1], 46% [2], 69% [3] and
87% [4]. With the SI-bag mean (SD) PIP fell from 20 (0.0) to 16.0 (0.0) cmH2O,
PEEP from 4.8 (0.4) to 0.2 (0.4) cmH2O (p<0.001). The pressure difference
(PIP–PEEP; �p) increased and Vt increased from 9.1 (0.6) to 11.2 (0.8) cmH2O
(p<0.001). Using the T-piece PIP fell from 20 (0.0) to 18.6 (0.5) cmH2O. PEEP,
�p and Vt were stable.
Increasing RR from 40 to 80/min lead to a significant decrease in leak with both
devices and increase of PIP and PEEP with the bag. With the T-piece pressures
were constant and Vt did not change significantly.
Conclusion: During bag ventilation mask leak has a significant impact on applied
pressures and Vt, while the T-piece resuscitator keeps pressures and volumes
constant in a wide range of leaks.

1919
Appropriate level of volume targeting for ventilated infants born at or near
term
Olie Chowdhury, Silke Lee, Simon Hannam, Gerrard F. Rafferty,
Anne Greenough. Division of Asthma, Allergy and Lung Biology, King’s College
London, London, United Kingdom

Aims: To determine the most appropriate level of volume targeting (VT) for
ventilated infants born at or near term.
Methods: Study one: expiratory tidal volumes (VTe) were measured during time
cycled, pressure limited ventilation either using a pneumotachograph or the venti-
lator’s software; at least 80 breaths were analysed per infant. Study two: infants
were studied at VT levels of 4, 5 and 6 mls/kg delivered in random order, with
return to baseline between each VT level. The transdiaphragmatic pressure-time
product (PTPdi), a measure of the work of breathing, was assessed at each VT
level and during the baseline periods. To measure PTPdi, oesophageal and gastric
pressures are measured and PTPdi calculated by integration of the transdiaphrag-
matic pressure signal with time for each breath and expressed per minute. In both
studies, infants are only assessed when their blood gases are within the normal
range.
Results: To date: Study one: 20 infants, median gestational age of 39 (range 35-41)
weeks, had a median VTe of 5 (range 1.4-9.7) mls/kg; 50% of infants had a VTe
outside the “normal” tidal volume range (4 to 6mls/kg). Study two: the median
PTPdi of 11 infants, median gestational age 39 (35-41) weeks, at a VT level of
4 mls/kg (310, IQR 244-332 cmH2O.s/min) was almost double that at 6 mls/kg
(median 163, IQR 122-220 cmH2O.s/min), (p<0.001).
Conclusion: During time cycled, pressure limited ventilation, infants born at or
near term are frequently ventilated using volumes outside the “normal” tidal range.
Yet, even within that range, low compared to high levels of volume targeting
significantly increase the work of breathing.

1920
Therapeutic hypercapnia prevents pulmonary hypertension in rats with
bleomycin-induced chronic neonatal lung injury
Charlotte Sewing1, Julijana Ivanovska1, Crystal Kantores1, Azhar Masood2,
Patrick J. McNamara2, A. Keith Tanswell2,3, Robert P. Jankov1,3. 1Clinical
Integrative Biology, Sunnybrook Research Institute, Toronto, Canada; 2Physiology
& Experimental Medicine, Hospital for Sick Children Research Institute, Toronto,
Canada; 3Department of Physiology, University of Toronto, Toronto, Canada

Bleomycin (BLEO)-induced chronic neonatal lung injury (CNLI) is characterized
by severe inflammation, arrest of lung development and pulmonary hypertension
(PHT), in common with severe bronchopulmonary dysplasia. Chronic exposure to
elevated concentrations of CO2 (hypercapnia) may limit lung inflammation.
Objectives: To examine the preventive effects of moderate (MH) or severe hyper-
capnia (SH) on BLEO-induced CNLI.
Methods: Rat pups received BLEO (1 mg/kg/d i.p.) or saline vehicle from post-
natal days 1-14 while being exposed to FiCO2 0.05 (PaCO2 70 mmHg; MH),
FiCO2 0.07 (PaCO2 90 mmHg; SH) or normocapnia (NC). Inflammation was
assessed by tissue counts of immunoreactive macrophages (CD68) and neutrophils
(MPO). PHT was assessed by echo-Doppler measurement of pulmonary vascular
resistance (PVR), right ventricle (RV)/left ventricle+septum (LV+S) weight ratio
and percentage medial wall thickness (%MWT) of pulmonary resistance arter-
ies. Markers of lung development included weight, mean linear intercept, tissue
fraction, secondary crest and peripheral vessel counts.
Results: SH, but not MH, attenuated BLEO-induced macrophage influx and
prevented PHT, as evidenced by normalized PVR and significantly (p<0.01
vs. BLEO+NC) decreased RV/LV+S and%MWT. Neither SH nor MH affected
BLEO-induced neutrophil influx, inhibited lung growth, septal thinning, impaired
alveolarization or pruning of peripheral blood vessels.
Conclusions: SH prevented PHT, which we speculate was the result, in major
part, of inhibited macrophage influx. Neither influx of neutrophils nor pruning of
peripheral arteries appeared to contribute significantly to PHT in BLEO-mediated
CNLI. Funded by the CIHR.

1921
The distribution of lung aeration at different positive end-expiratory pressure
levels in newborn rabbits
Melissa Siew1, Marcus Kitchen2, Arjan te Pas3, Megan Wallace1,
Muhammad Islam2, Naoto Yagi4, Kentaro Uesugi4, Stuart Hooper1. 1The Ritchie
Centre, Monash Institute of Medical Research, Clayton, Victoria, Australia;
2School of Physics, Monash University, Clayton, Victoria, Australia;
3Department of Pediatrics, Division of Neonatology, Leiden University Medical
Center, Leiden, Netherlands; 4SPring-8, JASRI, Hyogo, Japan

Background: Very preterm newborns with respiratory distress at birth demon-
strate increased end-expiratory lung volumes when ventilated with positive end-
expiratory pressure (PEEP). However, the regional distribution of ventilation is
unknown, especially if PEEP is not held constant but altered as occurs during face
mask removal.
Aim: To determine the how the distribution of ventilation changes between
different PEEPs
Method: Rabbit pups (28dGA) were delivered by c-section and mechanically
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ventilated with a peak inflation pressure of 35cmH2O and a sequence of PEEP.
The PEEP sequences were (A) 0-5-10-5-0cmH2O, (B) 5-10-0-5-0cmH2O and (C)
10-5-0-10-0cmH2O. Phase contrast X-ray imaging was used to image and analyse
the distribution of aeration.
Results: In sequence A and B, upper lobes (U) were more aerated than lower
lobes (L) at functional residual capacity (FRC) throughout the ventilation period
(A: 10PEEP U vs L - 70.5±2.9% vs 55.7±3.3%, p<0.05; B: 10PEEP U vs L -
70.9±1.5% vs 56.8±2.8%, p<0.05). Tidal volume (VT) aerated U and L similarly
until the volume of the lungs at peak inflation (VPIP) achieved >70% of maximal
lung volume (p>0.05). Once VPIP was >70%, VT aerated L more than U (A: U
vs L; 22.3±3.7% vs 30.3±3.6%, p<0.05; B: U vs L; 20.4±1.6% vs 26.9±1.7%,
p<0.05). Sequence C ventilated differently; FRC was only different between lobes
at 0PEEP (p>0.05) and VT lacked difference at 10PEEP despite VPIP >70%
(p<0.05).
Conclusion: At FRC, U are better aerated than L at different PEEP levels. During
inflation, the VT was distributed more to lower lobes than upper lobes after the
lungs were fully aerated. This is not observed if lungs were initially aerated with
a very high PEEP.

1922
Hospitalization for bronchiolitis in very preterm infants without
broncho-pulmonary dysplasia
Brigitte Fauroux, Jean-Christophe Rozé, Christine Guiilermet-Fromentin,
Isabelle Glorieux, Latif Adamon, Massimo Di Maio, Daniela Anghelescu,
Didier Pinquier, Benoit Escande, Christophe Elleau, Jean-Bernard Gouyon.
Pediatric Pulmonology and Inserm UMR-S 938, AP-HP, Armand Trousseau
Hospital, Paris, France Neonatalogy, Nantes University Hospital, Nantes, France
Pediatric Intensive Care, Besançon University Hospital, Besançon, France
Neonatalogy, Toulouse University Hospital, Toulouse, France Neonatalogy, Caen
University Hospital, Caen, France Pediatrics, Milétrie Hospital, Poitiers, France
Medical Affairs, Abbott France, Rungis, France Neonatalogy, Rouen University
Hospital, Rouen, France Neonatal Intensive Care, Strasbourg University
Hospital, Strasbourg, France Pediatrics, Bordeaux University Hospital,
Bordeaux, France Neonatalogy, Dijon University Hospital, Dijon, France

Background: Prematurity is a risk factor for viral bronchiolitis but few studies have
analyzed hospitalization rates in very preterm infants without bronchopulmonary
dysplasia (BPD).
Aims and objectives: 1) To determine the hospitalization rates for acute viral
bronchiolitis in very preterm infants (≤ 32 weeks gestational age, wGA) without
BPD as compared to matched full-term infants during their first winter season and
2) to identify risk factors for hospitalization.
Methods: Observational prospective multicenter study, conducted during the 2008-
2009 winter epidemic in 9 French regions. Infants were matched (1:1) for date of
birth, gender and birth location.
Results: 498 infants (249 preterms, mean GA: 31.4±0.9 weeks and 249 full-
terms) were included. Mean age of infants at enrollment was 2.8±1.6 months.
Forty infants (35 preterms and 5 full-terms) were hospitalized for bronchiolitis, out
of which 20 were RSV-positive (16 preterms and 4 full-terms). The hospitalization
rates for overall bronchiolitis were 14.1% in the preterm group versus 2.0% in the
full-term group (RR: 7.00, 95%CI: 2.79-17.57; p < 0.0001). The hospitalization
rates for RSV bronchiolitis were 6.4% in the preterm group versus 1.6% in the
full-term group (RR: 4.00, 95%CI: 1.36-11.80; p = 0.006). The number of hospi-
talizations increased significantly with male gender and the presence of siblings of
≥ 2 years of age at home.
Conclusion: Very preterm infants without BPD have a 7 and 4 fold increased risk
of hospitalization for overall and RSV bronchiolitis respectively, as compared to
full term infants. Male gender and siblings ≥ 2 years of age are additional risk
factors for overall bronchiolitis hospitalizations.

241. Advances in antibiotic therapy of non-cystic
fibrosis bronchiectasis

1924
Long term azithromycin treatment: A randomised placebo-controlled trial in
non-CF bronchiectasis; results from the BAT trial
Josje Altenburg1, Casper de Graaff1, Tjip van der Werf2, Wim Boersma1.
1Pulmonary Medicine, Alkmaar Medical Center, Alkmaar, Netherlands;
2Pulmonary Medicine, University Medical Center Groningen, Groningen,
Netherlands

Introduction: Bronchiectasis arises from an ongoing cycle of inflammation and
bacterial colonization and has a major impact on a patient’s wellbeing, mainly
because of frequent infectious exacerbations.
Aim: Assessing the efficacy of longterm azithromycin treament over 1 year in
patients with non-cystic fibrosis bronchiectasis in a randomized placebo controlled
trial.

Methods: 89 patients from 14 sites were randomized to either azithromycin 250
mg daily or placebo, for 12 months. All were reviewed at three-monthly intervals
during treatment and at 3 month’s follow-up. At each review the following were
assessed; exacerbation frequency (being the primary endpoint), lung function,
qualitative and quantitative sputum bacteriology, serum and sputum inflammatory
markers, adverse effects, symptom scores and St George’s respiratory question-
naire. High resolution CT-scans were performed at study entrance and end of
study.
Primary results: 81 patients completed the study. At the end of 12 month’s treatment
the azithromycin group showed a significant reduction in exacerbation frequency as
compared to the placebo treated group (1,28/year, SD 1,32 vs 2,67/year, SD 1,95,
p<0.0001). No significant differences were found with respect to lungfunction,
inflammatory markers and adverse effects between groups.
Conclusions: Longterm azithromycin treatment significantly reduces exacerbation
frequency in patients with non-CF bronchiectasis, without additional side effects.

1925
Multicenter, randomized, double-blind, placebo-controlled study (ORBIT 1)
to evaluate the efficacy, safety, and tolerability of once daily ciprofloxacin for
inhalation in the management of pseudomonas aeruginosa infections in
patients with non-cystic fibrosis bronchiectasis
Diana Bilton1, David J. Serisier2, Anthony Tony De Soyza3, Robert Wolfe4,
Paul Bruinenberg5. 1Department of Respiratory Medicine, Royal Brompton
Hospital, London, United Kingdom; 2Dept of Respiratory Medicine, Mater Adult
Hospital, Brisbane, Australia; 3The William Leech Centre for Lung Research,
Newcastle University, Newcastle, United Kingdom; 4Southern California Institute
for Respiratory Diseases, Inc., Cedars-Sinai Medical Towers, Los Angeles, United
States; 5Clinical Department, Aradigm Corporation, Hayward, United States

CFI (Ciprofloxacin for Inhalation) is being developed as a chronic intermittent
therapeutic agent to manage cystic fibrosis (CF) and non-CF bronchiectasis (BE)
patients colonized with Pseudomonas aeruginosa (PA). CFI is a once a day
inhaled liposomal controlled release formulation to achieve adequate sustained
concentration of ciprofloxacin in the lung while minimizing potential for local and
systemic side effects. Following a successful study in non-CF BE with 2 doses
(6 mL (300 mg ciprofloxacin) or 3 mL (150 mg ciprofloxacin) we completed a
randomized, multicentre, double-blind, placebo-controlled trial (ORBIT 1), eval-
uating even lower inhaled doses of CFI (3mL (150 mg ciprofloxacin) or 2 mL
(100 mg ciprofloxacin) in 96 patients non-CF BE subjects. Aside from evaluating
the mean decreases against placebo in the PA colony forming units, changes in
QoL, lung function and 6 min walk will be assessed. In the open label study in
36 patients with non-CF BE CFI was well tolerated and both doses demonstrated
significant mean decreases against baseline in the PA colony forming units (CFUs)
at 28-days of 3.5 log10 (p<0.001) and 4.0 log10 (p<0.001) units, respectively, in
the per protocol (PP) population. High concentration of ciprofloxacin was found
in the sputum. No bronchodilator treatment was needed before or during inhaled
study dug treatment. Primary efficacy data from ORBIT 1 will be presented at the
ERS. Supported by Aradigm Corporation.

1926
Airways reflux contributes to cough severity and airways inflammation in
non-CF bronchiectasis
Pallavi Mandal1, Alyn Morice3, James Chalmers1, Adam Hill2. 1Centre for
Inflammation Research, Queen Medical Research Institute, Edinburgh, United
Kingdom; 2Chest Medicine, Royal Infirmary of Edinburgh, Edinburgh, United
Kingdom; 3Academic Medicine, Castle Hill Hospital, Cottingham, United
Kingdom

Objective: To assess the impact of airways reflux on clinical severity and airway
inflammation in bronchiectasis.
Method: Patients with bronchiectasis completed the Hull airways reflux question-
naire (HARQ,which has been validated for use in assessing airways refux as a
cause of cough). The minimum score was 0 and maximum 70. A score of >13
was indicative of reflux. Patients were followed-up with longditudinal spirometry,
sputum culture and Leicester cough questionnaire (LCQ) as a measure of cough
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severity (3-severe and 21-no cough). Myeloperoxidase (MPO), neutrophil elastase
(NE), interleukin-8 (IL-8) and tumour necrosis factor-alpha (TNF-α) were mea-
sured from spontaneous sputum samples. Multivariable linear regression was used
to determine independent factors associated with cough severity (LCQ).
Result: 187 completed the study. 58.2% were female. Median age was 65 years.
77.5% had reflux using HCQ.
Reflux+ve patients had more severe cough symptoms as per LCQ (15.2 (3.5)
vs.19.4 (1.9)), p<0.001. Sputum levels of MPO, NE, IL-8, TNF-α and IL-1β were
significantly higher in reflux+ve group (p<0.0001 for all comparisons).
After adjusting for age, gender, co-morbidities, disease severity and chronic coloni-
sation, reflux was independently associated with cough severity (-3.27 standard
error 0.81, p=0.0002).
Conclusion: The presence of airways reflux is associated with more severe cough
and increased airway inflammation in bronchiectasis.

1927
The relationship between airway bacterial load and airways inflammation in
stable non-cystic fibrosis bronchiectasis
James D. Chalmers1, Pallavi Mandal1, Brian McHugh1, Maeve Smith2,
Cathy Doherty3, John R. Govan3, Adam T. Hill2. 1MRC Centre for Inflammation
Research, Queens Medical Research Institute, Edinburgh, United Kingdom;
2Department of Respiratory Medicine, Royal Infirmary of Edinburgh, Edinburgh,
United Kingdom; 3Cystic Fibrosis Laboratory, University of Edinburgh,
Edinburgh, United Kingdom

Objective: To investigate the relationship between airway bacterial load and
markers of airways inflammation in stable patients with bronchiectasis.
Methods: 302 patients with non-CF bronchiectasis confirmed by HRCT were
enrolled. At 6 monthly review, spontaneous sputum samples were processed to
determine bacterial load, expressed as log10 colony forming units/ml (cfu/ml).
Sputum sol was analysed for myeloperoxidase (MPO) and neutrophil elastase elas-
tase activity. Interleukin-8 (IL-8), Interleukin 1-beta (IL-1β) and tumour necrosis
factor alpha (TNF-α) were measured by ELISA.
Results: 67 patients (22.1%) of patients grew no pathogens. Pathogenic micro-
organisms were obtained in 77.9% of patients, most frequently Haemophilus
influenzae (37.4% of isolates), Pseudomonas aeruginosa (20.4%), Staphylococcus
aureus (13.2%), Streptococcus pneumoniae (11.9%) and Moraxella catarrhalis
(10.6%).
Airway inflammation increased progressively with increasing bacterial load. Sta-
tistically significant differences were observed, when compared to patients with
no pathogens, at bacterial loads above 1×106cfu/ml for MPO (p=0.01), neu-
trophil elastase activity (p=0.006) and IL-8 (p=0.02), and above 1×107 for TNF-α
(p=0.04) and above 1×105 for IL-1β (p=0.003).

Figure 1. *p<0.05, **p<0.0001.

Conclusion: There is a direct relationship between airway bacterial load and the
degree of airway inflammation in stable bronchiectasis.

1928
Dual release ciprofloxacin for inhalation (DRCFI) reduces sputum
pseudomonas aeruginosa (Pa) density and delays time to infective pulmonary
exacerbation in non-cystic fibrosis (CF) bronchiectasis (BE)
David J. Serisier1, Philip J. Thompson2, Hugh Greville3, John Kolbe4, Paul
R. Bruinenberg5. 1Department of Respiratory Medicine, Mater Adult Hospital,
Brisbane, QLD, Australia; 2Lung Institute WA (LIWA), Sir Charles Gairdner
Hospital, Perth, Western Australia, Australia; 3Respiratory Clinical Chest Clinic,
Royal Adelaide Hospital, Adelaide, South Australia, Australia; 4Respiratory
Research, Auckland City Hospital, Auckland, New Zealand; 5Clinical
Development, Aradigm Corporation, Hayward, CA, United States

Prior studies of inhaled therapies with proven efficacy in CF have failed to translate
into beneficial treatments for non-CF BE and even suggested potential for harm.
Novel, effective therapies for non-CF BE are urgently needed. DRCFI is a novel
liposomal formulation which delivers the antibiotic in a controlled way resulting
in an initial high peak of ciprofloxacin followed by prolonged high concentrations

of the antibiotic in the lung. In this 24 week Phase 2 multicentre, double-blind
trial, 42 BE subjects with chronic Pa infection were randomized to once daily
inhaled DRCFI or matching inhaled placebo for three treatment cycles (28 days
on, 28 days off). DRCFI resulted in a highly significant reduction in the primary
outcome measure in sputum PA density at 28 days of 4.2 log10 units in the DRCFI
group, vs a decrease of 0.1 log10 units in the placebo group. 17 subjects in the
placebo group required supplemental antibiotics for respiratory-related infections
versus 8 subjects in the DRCFI group (p=0.05). DRCFI demostrated a delay in
the median time to first exacerbation of 58 days in the placebo group versus 134
days in the DRCFI group. In contrast to prior studies of nebulized antibiotics in
this patient group, DRCFI was well tolerated overall. Fewer respiratory adverse
events occurred in the DRCFI group compared to the placebo group and overall
the incidence and severity of all other adverse events were similar. In subjects with
non-CF BE, DRCFI is well tolerated, has a potent anti-Pseudomonal effect and
significantly delays time to exacerbation.
Supported by Aradigm Corporation.

1929
Efficacy and safety of ciprofloxacin dry powder for inhalation in patients with
non-cystic fibrosis bronchiectasis
Robert Wilson1, Tobias Welte2, Eva Polverino3, Anthony De Soyza4, Hugh
W. Greville5, Anne E. O’Donnell6 , Jeff Alder7, Peter Reimnitz8,
Barbara Hampel9. 1Respiratory Medicine, Royal Brompton Hospital, London,
United Kingdom; 2Klinik fuer Pneumologie, Medizinische Hochschule Hannover,
Hannover, Germany; 3Servicio de Pneumol., Hospital Clinic i Provincial,
Barcelona, Spain; 4Sir William Leech Centre for Lung Research, Freeman
Hospital, Newcastle upon Tyne, United Kingdom; 5Chest Clinic, Royal Adelaide
Hospital, Adelaide, Australia; 6Division of Pulmonary, Critical Care and Sleep
Medicine, Georgetown University Hospital, Washington, DC, United States;
7Global Clinical Development, Bayer HealthCare Pharmaceuticals Inc,
Montville, NJ, United States; 8Global Clinical Development, Bayer Schering
Pharma AG, Wuppertal, Germany; 9Global Clinical Development Antiinfectives,
Bayer Schering Pharma AG, Berlin, Germany

Introduction: Ciprofloxacin dry powder for inhalation (DPI) uses PulmoSphere™
technology to target the lungs of patients chronically colonized with bacterial
pathogens.
Objective: This phase II study assessed the efficacy and safety of ciprofloxacin DPI
treatment for 28 days in non-cystic fibrosis bronchiectasis (non-CF BE) patients.
Methods: Adult patients with pulmonary stable non-CF BE received twice-daily
32.5 mg ciprofloxacin (50 mg ciprofloxacin DPI) or matching placebo for 28 days,
with a 56-day follow-up. The primary endpoint was reduction in total bacterial
load in sputum at end of treatment (EOT) compared with placebo.
Results: The mean baseline characteristics in the intent-to-treat population (N=124)
were: age 63, weight 70 kg, FEV1 56% of predicted. At EOT, ciprofloxacin DPI
reduced mean bacterial load by 3.6 logs, vs 0.3 logs with placebo (p<0.001), and
median CRP level was 2.45 mg/l lower compared with placebo (not significant).
Mean difference in the St George’s Respiratory Questionnaire at EOT was 3.6
points between treatment arms (p=0.059). Fewer patients treated with ciprofloxacin
DPI than with placebo experienced an exacerbation requiring antibiotic treatment
(23% vs 28%, not significant). The adverse event rate was similar in both treatment
arms. Very few bronchospasms occurred (n=6, 2 after EOT). They were equally
distributed between both groups.
Conclusions: Ciprofloxacin DPI significantly reduced bacterial load in patients
with non-CF BE (p<0.001) and was well tolerated. Several secondary endpoints
showed a trend in favour of ciprofloxacin DPI. Ciprofloxacin DPI is a promising
candidate for investigating benefits of long-term therapy in non-CF BE patients.

1930
Antimicrobial efficacy of ciprofloxacin dry powder for inhalation in patients
with non-cystic fibrosis bronchiectasis
Jeff Alder1, Robert Wilson2, Tobias Welte3, Eva Polverino4 , Anthony De
Soyza5, Hugh Greville6, Anne O’Donnell7 , Peter Reimnitz8, Barbara Hampel9.
1Global Clinical Development, Bayer HealthCare Pharmaceuticals Inc,
Montville, NJ, United States; 2Respiratory Medicine, Royal Brompton Hospital,
London, United Kingdom; 3Klinik fuer Pneumologie, Medizinische Hochschule
Hannover, Hannover, Germany; 4Servicio de Pneumol, Hospital Clinic i
Provincial, Barcelona, Spain; 5Sir William Leech Centre for Lung Research,
Freeman Hospital, Newcastle upon Tyne, United Kingdom; 6Chest Clinic, Royal
Adelaide Hospital, Adelaide, Australia; 7Division of Pulmonary, Critical Care
and Sleep Medicine, Georgetown University Hospital, Washington, DC, United
States; 8Global Clinical Development, Bayer Schering Pharma AG, Wuppertal,
Germany; 9Global Clinical Development Antiinfectives, Bayer Schering Pharma
AG, Berlin, Germany

Introduction: Ciprofloxacin dry powder for inhalation (DPI) is a formulation
(PulmoSphere™ technology) in development for long-term therapy of non-cystic
fibrosis bronchiectasis (non-CF BE). This phase II, randomized, double-blind study
was designed to assess efficacy and safety over 28 days in non-CF BE patients
with positive sputum culture for predefined respiratory pathogens (RPs).
Methods: Adult patients with non-CF BE received 32.5 mg ciprofloxacin (50 mg
ciprofloxacin DPI) or matching placebo bid for 28 days, with a 56-day follow-up.
The primary endpoint was reduction in total bacterial load in sputum at end
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of treatment (EOT). In addition, eradication of RPs and reduction of individual
species was documented.
Results: The primary endpoint of significant reduction in bacterial load of RPs at
EOT was achieved (log10 –3.6 vs –0.3 for placebo, p<0.001). In addition, greater
reductions and eradications were achieved for the major pathogenic species in-
cluding, Pseudomonas aeruginosa, Haemophilus influenzae, Moraxella catarrhalis
and Streptococcus pneumoniae. The eradication rates for the baseline pathogens
at EOT were 35% vs 8% for placebo. At EOT, eradication was achieved in all
patients infected at baseline with M. Catarrhalis and in all but 1 patient infected
with H. influenzae.
Conclusions: Ciprofloxacin DPI achieved a significantly greater reduction in total
bacterial burden than placebo. A promising trend in reduction and eradication of
the major pathogenic species was also noted. Ciprofloxacin DPI has demonstrated
promise for long-term inhalation therapy to reduce the major pathogenic species
in non-CF BE, which could reduce the incidence of exacerbations.

242. Tuberculosis in immunocompromised hosts

P1931
HIV/TB in Belarus
Andrei Astrauko1, Aliaksandr Skrahin2, Alena Skrahina1. 1Clinical, Republican
Scientific and Practical Center of Pulmonology and Tuberculosis, Minsk,
Belarus; 2Intensive Care, Belorussian State Medical University, Minsk, Belarus

Understanding the key role which HIV infection plays in deteriorating TB epi-
demic situation is crucial for implementing HIV/TB collaborating activities in the
Belarusian health care system.
The following trends on TB and HIV incidence were reported during the last eight
years (2002 – 2009) in Belarus: 10% decrease in TB incidence from 5 139 to 4
633 with the 17% increase in HIV incidence from 915 to 1072, and dramatic (7.5
fold) increase in TB/HIV co-infection incidence from 35 up to 265. The following
trends in HIV mortality has been observed in these years: 24 cases in 2002 and
223 cases in 2009 (9.3 fold increase). In the reasons of death for HIV positive
patients only 4 (16.7%) patients of all HIV patients died of TB in 2002 to compare
with 123 (55.2%) of HIV patients died of TB in 2009. The following social
structure of the patients with HIV/TB co-infection has been reported: intravenous
drug users (63.4%), heavy drinkers/alcohol addicts (26.8%), patients with history
of imprisonment (40.9%), and unemployed (67.1%). Gomel region is the most
TB/HIV affected Belarus region, where 61.1% of cases were concentrated of all
registered TB/HIV in the country (01.01.2010).
In order to control TB/HIV co-infection spread specific measures based on close
cooperation between TB and HIV programs has been implemented in Belarus
including: TB prevention, early diagnosis and adequate treatment of TB in HIV
positive people.

P1932
Experience from implementation of collaborative TB/HIV activities in
Republic of Macedonia – Where did we go wrong and where do we go from
here?
Dance Gudeva Nikovska1, Stefan Talevski2, Hristijan Jankuloski3. 1Project
Implementation Unit, GFATM Funded Program for TB Control, Ministry of
Health, Skopje, Macedonia, The Former Yugoslav Republic of; 2Institute of Lung
Diseases and Tuberculosis, Institute of Lung Diseases and Tuberculosis, Skopje,
Macedonia, The Former Yugoslav Republic of; 3High Risk Groups, NGO Healthy
Options Project Skopje, Skopje, Macedonia, The Former Yugoslav Republic of

Since 2004, Republic of Macedonia has implemented 3 GFATM funded grants.
RM is the lowest HIV prevalence country in the SEE Region; the cumulative total
number by the end of 2010 is 134, and the number of new TB cases in 2010 was
420. To date, 4 cases were diagnosed with HIV and TB.
To analyze joint HIV/TB activities in the past 6 years, identify gaps and challenges
to be addressed in order to provide recommendations for policy makers.
We have performed desk analysis of reports on joint HIV/TB activities performed
in the period 2004-2010, submitted to GFATM.
NGO HOPS delivers TB prevention education for high-risk groups - IDUs, psy-
chiatric patients, Roma, refugees/asylum seekers and PLHIV. By the end of 2010,
total of 7025 HRG representatives have been educated for TB, representing an
extraordinary collaboration between the Government and NGO sector.
Voluntary and Confidential Counseling and Testing (VCCT) services are offered to
TB patients at Lung Diseases Institute, by one trained nurse. Analyzed quarterly,
the results vary significantly, ranging from 0% tested to as high as 75% tested for
some of the cohorts.
Although RM has shown significant achievements in implementation of GFATM
funded programs for TB and HIV/AIDS, there is still lot of work to combine ser-
vices and address prevention. There is a clear need to expand VCCT countrywide,
scale-up activities as to include other HRG (e.g. sex workers) and necessity for
capacity building of communities to address TB in PLHIV. In addition, we have to

still work to strengthen institutional support for coordinated response and involve
clients in development of relevant strategies

P1933
Bacteriological profile in new cases of TB-HIV coinfected patients in Romania
Maria Dede, Cornelia Tudose, Irina Pele, Laura Lihatchi, Elmira Ibraim. Clinical
Pneumology, Marius Nasta Institute of Pneumology, Bucharest, Romania

Background: Tuberculosis and HIV infection are two serious problems, which
associated condition is one another negative. In Romania there is an increased
prevalence of tuberculosis, but proportion of TB-HIV coinfected patients re-
mains low. Due to management issues in this group of patients, bacteriological
identification and susceptibility profile are very important.
Aims: To identify the bacteriological profile of strains isolated from new cases of
TB-HIV patients and to evaluate the management in this group of patients.
Methods: Descriptive retrospective analysis of new cases of TB-HIV coinfected
patients reported in 2009 in the National Register of Tuberculosis.
Results: Were analyzed 155 patients (70.8%) representing the new cases from a
total of 219 TB patients notified as seropositive. The mean age was 28 years, 68.3%
males, most of them with pulmonary TB (127 patients, representing 81.9% of total
cases). Bacterial confirmation rate in culture was low (48.3%), even in pulmonary
TB cases (69 patients). Drug resistance was certified in six cases: monoresistance
to rifampicin in one case and MDR in 5 cases. Among the patients of our group
114 were successfully treated, 10 patients abandoned TB treatment and 6 failed.
The mortality rate was 11.6% (18 patients), most of deceases in pulmonary TB
cases (83.33%).
Conclusions: We found a low rate of drug resistance in our group, but bacte-
riological confirmation was possible only in 48,3% cases. Intensified efforts in
bacteriological examinations are necessary to confirm the TB in HIV patients and
to exclude other pathology, for a appropriate management.

P1934
Multidrug-resistant tuberculosis (MDR-TB) and HIV co-infection in
Romania
Laura Lihatchi1, Cornelia Tudose1,2, Irina Pele1, Maria Dede1, Elmira Ibraim1.
1Clinical Pulmonology, “Marius Nasta” Institute of Pulmonology, Bucharest,
Romania; 2Clinical Pulmonology, “Marius Nasta” University of Medicine,
Bucharest, Romania

Background: Although Romania is a country with high TB notification rate, the
weight of HIV-positive patients among all TB cases is around 1%. Besides, the
MDR-TB and HIV co-infected cases are only a few yearly, but they have very low
chance to be successfully treated.
Aims: To analyze treatment outcomes of MDR-TB and HIV co-infected patients
reported in Romania, from 2006 to 2009.
Methods: Descriptive retrospective analysis of MDR TB-HIV co infected patients
reported between 2006- 2009 in the TB National Electronic Database.
Results: A total of 23 such cases have been notified in those 4 years. All were
under 50 years old (13 even under 21 years). Gender ratio was F/M = 10/13.
Only 20 patients were on antiretroviral therapy. All had pulmonary TB. As case
category 11 were new cases, 3 relapses, 3 chronics, 1 retreatment after default
and 5 retreatments after failure. Smear microscopy was positive in 15 patients.
Drug sensitivity tests showed 12 resistances only to isoniazid and rifampin (HR), 2
extensively drug resistant TB (XDR-TB) and 9 resistances to HR and at least one
additional drug. Most of them received treatment with Pyrazinamide, Ethambutol,
Kanamycine, Protionamide, Ciprofloxacin and Cycloserine. Duration of treatment
varied between 2 and 24 months. The treatment outcomes were: 8 had successful
treatment, 5 were still continuing at the time of analysis, 4 failed, 3 died and 3
defaulted.
Conclusions: Treatment success rate in MDR-TB-HIV co-infected patients in
Romania was 34.8% in the 4 analyzed years. Management of MDR-TB in sero-
positive patients need to be improved.

P1935
Multidrug-resistant TB in children with HIV infection in Romania
Gheorge Murgoci1, Rodica Murgoci2, Constantin Marica1, Mihaela Tanasescu1,
Gheorghe Nini3, Henriette Stavri4 , Mariana Mardarescu5, Monica Luminos5.
1Pneumology, Institute of Pneumology “Marius Nasta”, Bucharest, Romania;
2Epidemiology, University of Medicine and Pharmacy “Carol Davilla”,
Bucharest, Romania; 3Pneumology, “Vasile Goldis” University of Medicine,
Arad, Romania; 4Microbiology, Institute of Microbiology “I. Cantacuzino”,
Bucharest, Romania; 5Infectious Diseases, Institute of Infectious Diseases “Matei
Bals”, Bucharest, Romania

A retrospective study on a group of 417 children with TB and HIV/AIDS; 165
among these have had (+) culture for TB; MDR-TB - diagnosed to 73 children –
32,12%.
Results: Mean age – 14,5 years; Sex – M: 50,94%; F: 49%; TST positive > 5
mm – 51,5%; negative – 49,5%; associated clinical symptoms: fever, weight loss,
irritability – 100%; pain throat 75%, haemoptysia 50%.
Rx abnormalities: parenchymal infiltration – 36,4%; cavitary lesions – 37%, hilar
opacities – 11,3%; miliary – 7,5% bronchopneumonic opacities – 7,5%.
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Extrapulmonary TB – pleural effusion – 10,6,%; meningitis – 19,43%.
Decreased CD4 – value <200 cells/mm3 – 32%, <100 cells/mm3 – 58,49%, <50
cells/mm3 – 9,43%. The cultures (+) in the sputum – 42,5%; gastric aspiration –
28,3%; LCR - 9,4%.
BAAR presence: in sputum – 45,2%; LCR – 9,4%; gastric aspiration – 28,3%;
pleural liquid – 3%, ganglionar aspiration – 13,1%. Chemo resistant forms: primary
– 18,9%; secondary – 81,1%. Other resistances associated to H, R: SM – 29,5%;
PZM – 24,3%; EMB – 18,9%; Km – 13,5%; CS – 8,1%; Q – 5,4%.
Used treatment protocol 18-24 months; 4-5 antiTB drugs. Antiretroviral treatment
received – 157% children.
Side effects of treatment: hepatic cytolytic syndrome – 35,1%; jaundice – 18,9%;
hadeache – 16,2%; personality disorders – 16,2%; thrombocytopenia – 13,5%.
Bacteriological situation of discharge last BK examination BK cultures negative –
71,4%; positive – 28,86%.
Conclusions: The MDR-TB prevalence is increased in the HIV/AIDS infected chil-
dren; more frequent in the children with multiple hospitals admittance with previ-
ously antituberculous treatments, history of inappropriate regimes drugs,preventive
therapies,treatment interruptions, treatment with two drugs.

P1936
The risk of tuberculosis disease among HIV infected patients after 2 years of
follow up
Elena Dantes1, Oana Cristina Arghir1, Claudia Cambrea2, Milena Man3,
Erdin Borgazi1, Sorin Rugina2. 1Clinic Pneumology Hospital, “Ovidius”
University, Constanta, Romania; 2Infectious Diseases Clinical Hospital,
“Ovidius” University, Constanta, Romania; 3Pneumology, UMF “Ovidius”, Cluj,
Romania

Background: The risk of developing Tuberculosis (TB) disease is considered to
be up to 7-10% each year for persons who are infected with both Mycobacterium
tuberculosis (MTB) and HIV, whereas it is of 10% over a lifetime for persons
infected only with MTB. The aim of the study was to assess the risk of TB disease
among HIV infected persons, based on different clues for tuberculosis’ positive
diagnosis, in a TB burden area, Constanta County.
Design: Prospective study started in 01 February 2009, ended in 31 January 2011.
Material and methods: Evaluation for TB disease diagnosis was done in 51
HIV patients with initiated active antiretroviral therapy (HAART) after 1996 and
included medical history, physical examination, Mantoux Tuberculin skin test,
chest X-ray, Bactec 9050 blood culture results, bacteriological exam (Acid Fast
Stains smear and Lowenstein Jensen cultures). All 51 HIV infected patients were
monitored 2 years in order to diagnose the active TB diseases.
Results: The study includes 51 HIV infected people, 22 male and 29 female,
mean aged 20.5 yrs. The age of HIV infection range was between 6 months to 20
years. The risk of developing TB disease was of 21.5% (n=11/51). The prevalence
of Pulmonary TB disease was greater (n=9/11;80%) than extrapulmonary forms.
The symptoms of high fever, chronic cough, weight loss and dispnoea were more
persistent and more severe for HIV infected patients. Tuberculin skin testing and
chest X-ray evaluation were helpful for diagnosis. Only one case had positive
bacteriological exam.
Conclusions: The risk of developing active TB diseases at HIV infected people is
much higher than studies reported. The bacteriologic exam is less helpful for TB
diagnosis.

P1937
Primary drug resistance in HIV/TB patients
Vera Zimina1, Irina Vasilyeva1, Alexey Kravtchenko2, Farid Batirov3,
Irina Viktorova4. 1TB, Central Tuberculosis Research Institute, Moscow, Russian
Federation; 2HIV, Central Epidemiology Research Institute, Moscow, Russian
Federation; 3TB/HIV, Tuberculosis Hospital #7, Moscow, Russian Federation;
4TB, State Medical Institute for Postgraduate Training, Novokuznetsk, Russian
Federation

The aim of the study was to examine the frequency of MBT detection and the
spectrum of primary drug resistance in HIV-positive patients with TB depending
on the degree of immunosuppression.
A study of 304 HIV-positive new TB cases registered during 2006-2010 with
median CD4 count 140 cells/μl was carried out in TB Hospital #7 (Moscow,
Russian Federation). The mean age was 31,6±6,4 years.
Etiologic confirmation of TB was obtained in 56,9% of patients (n=173), including
those from sputum (35,2%, n=107), and the rest (n=66) from other materials
(exudate, urine, cerebrospinal fluid, discharge from the fistula, biopsy material).
Patients with CD4+ <100 cells/μl and with CD4+>350 cells/μl were found to
be smear and/or culture positive more frequently (42,7%, n=53 and 42,0%, n=18
respectively) than those with CD4+ 100-349 cells/μl (26,2%, n=36) (p<0,05).
Drug susceptibility test was conducted in 126 patients on Löwenstein-Jensen media
using absolute concentration method. MBT were susceptible in 48,4% of patients
(n=61). 7,1% of isolates were monoresistant, polyresistance was found in 15,1%
(n=19) (in most cases to combination of streptomycin or isoniazid – 57,9%).
MDR TB was detected in 29,4% of patients (n=37) (including 4 cases of XDR,
3,2%). It should be noted that MDR was recorded in 35,4% of patients with
CD4 + lymphocytes <200 cells/μl (28 out of 79), whereas the level of MDR in
patients with CD4+ >200 cells/μl was 19,2% (9 out of 47) (p<0,05). Resistance
to fluoroquinolones was registered in 7,1%.

Conclusion: Primary MDR was detected in every 3rd HIV/TB patient. The results
of the study suggest the frequency of MBT detection from sputum in HIV/TB
patients, as well as frequency of MDR, depends on the degree of immunosuppres-
sion.

P1938
The molecular-genetic methods in the express diagnostics of tuberculous
pleurisy (PTB) in HIV-infected patients
Viacheslav Zhuravlev1, Kirill Vladimirov2, Irina Vasilieva1. 1Laboratory of
Genetic Methods of Research, The Research Institute of Phthisiopulmonology, St.
Petersburg, Russian Federation; 2Phthisiopulmonology, I.I. Mechnikov’ Medical
Academy, St. Petersburg, Russian Federation

84 HIV infected patients suffering with PTB admitted to TB hospitals. 42 had only
PTB, 28 had suffered with pulmonary and PTB and 14 had multiorgan TB. All
the patients had new TB cases and no one of them obtained anti-retroviral therapy
prior to admission. We studied pleural fluid in 84 and pleural biopsies in 16 cases.
In all the patients pleural fluid was obtained during needle aspiration in a routine
fashion. In 16 cases with PTB a thoracoscopic pleural biopsy was made to verify
the diagnosis. Real time polymerase chain reaction (PCR-RT) and TB-biochip
(TBCh) were performed. TBCh identifies mutations in four MBT genes associated
with drug resistance (DR) to rifampin (R) rpoB and to isoniazid (H) katG, inhA,
ahpC. Sensitivity of PCR-RT was 55.9% (n=47) for pleural fluid and 75% (n=12)
for the biopsies. Mutations in rpoB gene were found in 29 (61.7%) of cases,
among them 22 (75.9%) due to replacement of the codon 531 (Ser-Leu). Other
replaced codons were 511 (n=3), 516 (n=3), 526 (n=2) cases. We revealed DR to
H, caused by mutations in katG gene in 25 (53.2%) cases, mostly in the codon 315
– 23 (92%). Mutations in other genes were rare: 4 (8.5%) in inhA and 1 (2.1%) in
ahpC. Mutations associated with DR to both H and R were present in 22 (44.7%).
High prevalence of strains with combination of rpoB531 and katG315 mutations
confirms the continuing presence of the pool of DR strains of Beijing genotype at
the territory of North-West region of Russia in conditions of wide application of R
and H in TB treatment. Our data suggest that PCR-RT and TBCh of pleural fluid
and biopsies are highly sensitive for express detection of DR TB in the patients
suffering with pleurisy and HIV.

P1939
Value of third sputum specimen for microscopic detection of pulmonary
tuberculosis in HIV infected patients
Majid Marjani, Payam Tabarsi, Parvaneh Baghaei, Mohammad Reza Masjedi, Ali
Akbar Velayati. Clinical Tuberculosis and Epidemiology Research Center,
National Institute of Tuberculosis and Lung Disease, Tehran, Islamic Republic of
Iran

Objectives: This study performed to evaluate sensitivity of two versus three sputum
smears for diagnosis of pulmonary tuberculosis in patients with HIV co-infection.
Methods: The study was done in National Research Institute of Tuberculosis and
Lung Disease, Tehran, Iran. Data of patients with pulmonary tuberculosis and HIV
co-infection was gathered from 2006 to 2009. New cases of tuberculosis that their
disease diagnosed by positive sputum smear with acid fast staining and confirmed
by positive culture in Lowenstein Media were selected. Results of first, second and
third sputum were assessed.
Results: Among 133 HIV infected patients with mean age of 40±9.5 and mean
CD4 cell count of 82±122 cells/mm3 sensitivity of first, second and third sputum
smears for detection of acid fast bacilli was 83.5%, 84.1% and 82% respectively.
First or second sputum specimens were positive among 95% of them. Extra
diagnostic yield of the third sample was only 5%.
Conclusion: In HIV infected patients who are suspected to pulmonary tuberculosis,
two sputum specimens are enough for primary evaluation.

P1940
Adverse effects of treatment in HIV-associated tuberculosis patients in Iran
Parvaneh Baghaei Shiva, Payam Tabarsi, Majid Marjani, Mohammad
Reza Masjedi. Clinical Tuberculosis and Epidemiology Research Center, National
Research of Tuberculosis and Lung Disease, Tehran, Islamic Republic of Iran

Background: We intend to assess the frequency of adverse effects of tuberculosis
treatment in HIV patients.
Methods: The study was conducted at National Tuberculosis referral center in
Iran, 2005-2010 including all documented TB patients with HIV co-infected. All
patients received anti-TB treatment based on National TB Program. All adverse
effects (AE) observed in patients were recorded in our registry.
Results: Of the total 151 TB/HIV patients, 81 (53.6%) developed adverse effects
(AE) whether major or minor. Major AE (65) included hepatitis (46), convulsion
(4), thrombocytopenia (17), rash (5) that 86.2% of them had CD4<100 (p<0.001).
There were no differences between uses of HAART, outcome of treatment and
major AE. Other AE did not show statistical significant in our study.
Conclusion: This study showed that major adverse effects do not affect to outcome
of TB treatment.
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P1941
Prevalence of HIV seropositivity amongst tuberculosis patients at Rural
Government Medical College Yavatmal – A five year prospective study
Batau Bhadke, Amar Surjushe. Pulmonary Medicine, Shri Vasantrao Naik
Government Medical College, Yavatmal, Maharashtra, India Dermatology, Shri
Vasantrao Naik Government Medical College, Yavatmal, Maharashtra, India

Introduction: A rising trend of HIV infection has been noticed among tuberculosis
patients. Very few data from rural areas has been published.
Aims and objectives: To find out the prevalence of HIV infection amongst tuber-
culosis (pulmonary and extra pulmonary) patients at rural Government Medical
College of Yavatmal, Maharashtra and to study their demographic profile.
Study design: This study was conducted in the department of Pulmonary Medicine
at Government Medical College of Yavatmal, Maharashtra for four years from 2006
to 2010. All patients attending outpatient department with symptoms suggestive
of tuberculosis (pulmonary and extra pulmonary) were screened from 2006 to
2010. HIV seropositivity was assessed among 3118 bacteriologically, radiologi-
cally and/or histopathologically confirmed tuberculosis patients and demographic
profile of 573 HIV seropositive patients were studied.
Results: HIV serpositivity rate was 17.92% (119 out of 664 patients) in 2006,
19.51% (193 out of 989 patients) in 2007, 15.78% (149 out of 944 patients) in
2008, 21.49% (112 out of 521 patients) in 2009and 21% (110 of 520) in 2010.
Out of 573 seropositive patients 426 were male (74.34%) and 147 were female
(25.65%).The most common age group affected was between 21-40 years i.e.
78.53%.
Conclusions: This study highlights increased rate of HIV infection among tuber-
culosis patients. Therefore, all patients with tuberculosis could be screened for
HIV so that early detection and treatment of HIV could be done.

P1942
Negative predictive value of TST and IGRA in anti-TNF treated patients
Sergio Campainha1, Teresa Gomes2, Aurora Carvalho1, Raquel Duarte1.
1Pulmonology, Centro Hospitalar de Vila Nova de Gaia/Espinho EPE, Vila Nova
de Gaia, Portugal; 2Pulmonology, Centro Hospitalar de Tras-os-Montes e Alto
Douro EPE, Vila Real, Portugal

Background: Anti-TNF therapy is increasingly used in chronic inflammatory dis-
eases. As it is related to increased risk of tuberculosis (TB), screening is mandatory
before starting on anti-TNF. Negative predictive value (NPV) of tuberculin skin
test (TST) and interferon gamma assay (IGRA) are still not well defined in these
patients.
Aim: Determination of TST and IGRA NPV for progression to disease in patients
on anti-TNF therapy.
Methods: Retrospective analysis of anti-TNF candidates screened for TB between
Jan-2008 and Jun-2010. Screening included symptom inquiry, chest radiograph,
TST and IGRA. After active TB exclusion, all who tested positive TST or IGRA
or had radiological evidence of past non-treated TB or recent contact with TB
started preventive therapy (PT). Follow-up maintained until Jan-2011. Evaluation
of NPV on patients who did not start PT.
Results: We evaluated 158 patients. Mean age: 42.8±12,6 years; 81 males. Most
frequent co-morbidities: psoriasis (34%), inflammatory bowel diseases (26%) and
rheumatoid arthritis (16,4%). At screening 85 patients (53,8%) were on immuno-
suppressant drugs,mostly steroids; 8 were on anti-TNF.
None of the patients who started PT developed active TB.
Forty-five immunocompetent and 24 immunocompromised patients negative for
TST and IGRA did not do PT and started anti-TNF. One immunocompromised
patients developed active TB, 22 months after etanercept initiation.
A NPV for progression to disease (for TST and IGRA) of 95,8% in immunocom-
promised, and 100% in immunocompetent patients was defined.
Discussion: NPV of available TB screening tests is higher in immunocompetents.
TB screening should be advised in an early stage of disease before starting any
immunosuppressant drugs.

P1943
Performance of two interferon-gamma release assays (T-SPOT.TB and
QuantiFERON-TB GOLD In Tube) increase diagnostic yield of tuberculin
skin testing for detection of latent tuberculosis in patients with inflammatory
bowel disease
Miguel Arias-Guillen1, Ruth de Francisco2, Sabino Riestra2, Ana Pando1, Juan
Jose Palacios3, Patricio Escalante4, Isabel Perez-Martinez2, Jose Belda1,
Luis Molinos1, Marta García-Clemente1, Luis Rodrigo1, Amador Prieto5,
Pere Casan1. 1Respiratory Service, Hospital Universitario Central de
Asturias-INS, Oviedo, Asturias, Spain; 2Inflammatory Bowel Disease Unit,
Hospital Universitario Central de Asturias, Oviedo, Asturias, Spain;
3Microbiology Service, Hospital Universitario Central de Asturias, Oviedo,
Asturias, Spain; 4Pulmonary and Critical Care Service, Mayo Clinic, Rochester,
MN, United States; 5Radiology Service, Hospital Universitario Central de
Asturias, Oviedo, Asturias, Spain

Screening for latent tuberculosis infection (LTBI) in patients with inflammatory
bowel disease (IBD) is mandatory prior to the start of anti-tumor necrosis factor-α
(anti-TNFα). The aims of the study are to assess concordance between two IGRA
with TST and the diagnostic performance of all them.

Methods: We aimed to evaluate the results of TST (retesting if the first one was
negative) and two IGRA (T-SPOT.TB and QuantiFERON-TB GOLD In Tube) in
164 IBD patients from our hospital. Concordance between IGRA and TST was
evaluated using kappa test.
Results: 164 patients were enrolled. TST was positive in 47 (28.7%) of 164
patients. The concordance between TST and T-SPOT.TB was low (kappa: 0.215,
p: 0.004) (Table 1), the same as TST and QuantiFERON (Kappa 0.230, p: 0.001)
(Table 2), and between T-SPOT.TB and QuantiFERON was moderate (Kappa
0.413, p<0,001).

T.SPOT-TB+ (%) T.SPOT-TB– (%)

TST+ 13 (27) 34 (72)
TST– 10 (9) 98 (90)

QTF-GIT+ (%) QTF-GIT– (%)

TST+ 10 (21) 36 (78)
TST– 4 (3) 110 (96)

Overall, 57 patients (34.8%) were diagnosed as LTBI (47 for positive TST and
10 more were detected by positive IGRA with TST negative result); the joint
performance of two IGRA increased the percentage of patients diagnosed of LTBI
(21.3% [95% CI, 8.5%-34.0%]); 8 out 10 positive-IGRA and negative-TST patients
were receiving steroids therapy.
Conclusions: In IBD patients, concordance between TST and the two IGRA
studied (T-SPOT.TB and QuantiFERON) was in general low. Performance of two
IGRA altogether increases the number of IBD patients diagnosed of LTBI.

P1944
The effect of anti TNF-alpha therapy on tuberculin skin test reaction
Ismail Hanta, Suleyman Ozbek, Oya Baydar, Sedat Kuleci. Chest Diseases,
Çukurova University, Adana, Turkey Rheumatolgy, Çukurova University, Adana,
Turkey

Rationale: Tuberculin skin test (TST) reaction is still widely used to diagnosis of
latent tuberculous infection (LTBI) before the anti TNF-alpha therapy. We aimed
to evaluate the effect of anti TNF-alpha therapy on TST reaction.
Method: Eighty-four ankylosing spondylitis patients (22 female, 62 male) before
the anti TNF-alpha therapy were evaluated in this prospective study. TST was
performed before the anti TNF-alpha therapy and on the 12 month visit. For those
patients with a response of <5 mm induration at the initial evaluation, the TST
was repeated to detect the booster effect.
Results: Of 84 patients, 18 patients (21.4%) had a negative (0-4 mm) and 66 pa-
tients (78.6%) had a positive (≥5 mm) TST response at initial evaluation. The TST
responses were converted from negative at initial visit to positive at 1-year repeat
in only 4 (4.8%) patients. A significant decrease was observed in the diameters of
TST that were repeated on the first year of TNF-a antagonist treatment (6.71±5.6
mm) compared to their initial diameters ((9.15±5.7 mm) (P<0.001).
Conclusion: We concluded that anti TNF-alpha therapy may be associated with
suppression on TST reaction.

P1945
The incidence of tuberculosis in patients taking anti TNF alpha therapy
Coskun Dogan, Nesrin Kiral, Sevda Cömert, Ali Fidan, Banu Salepci,
Benan Caglayan. Department of Pulmonary Diseases, Dr. Lütfi Kirdar Kartal
Training and Research Hospital, Istanbul, Turkey

Aim: The aim of study is to investigate the incidence of tuberculosis during the
treatment in patients taking anti-tumor necrosis factor alpha (anti TNF-α).
Material/Method: The patients with rheumotoid arthritis,ankylosing spondyli-
tis,jeuvenil rheumotoid arthritis or psoriatic arthiritis who were planned to treat
with anti TNF-α or taking anti TNF-α therapy and sent to our pulmonary dis-
eases outpatient clinic between July 2007-February 2010 were included in this
study.PPD tests and chest X-rays were evaluated.Chest x-rays were examined for
tuberculous sequelea and the patients suspicious for tuberculous sequelea were
asked for contact with a tuberculosis case,physical examinations were done and
their sputum was examined for acid-fast bacilli.
Results: Two hundred and twenty patients were included in the study.Anti TNF-α
therapy was given the first time in 168 patients.Fifty two patients were already
taking anti TNF-α therapy and directed to our outpatient clinic for follow-up.One
hundred seventy nine patients were followed up regularly,41 patients did not
continue follow-up and were excluded.Median follow-up period was 17 months
(max: 31; min: 3 months). Two patients were diagnosed as tuberculosis during
antiTNF-α therapy.
Conclusion: According to the data of ministry of health,the incidence of tuber-
culosis is 0.0026% in our country.In our study it is estabilished as 1.1%.When
compared with the community,the incidence of tuberculosis is increased with
antiTNF-α therapy.The blockade of TNF which one of the fundamental cytokins in
human defense system leads to an increase in tuberculosis infection.The patients
who were planned to treat with anti TNF-α should be monitored closely for
tuberculosis during the treatment.
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P1946
Tumor nekrozis faktor-alfa blockers and tuberculosis – Analysis of the 6 years
Sermin Börekçi1, Berna Duman1, Nejdiye Mazican1, Koray Tascilar2,
Benan Müsellim1, Gül Öngen1, Vedat Hamuryudan2. 1Department of Pulmonary
Disease, University of Istanbul, Cerrahpasa Medical School, Istanbul, Turkey;
2Division of Rheumatology, University of Istanbul, Cerrahpasa Medical School,
Istanbul, Turkey

Aim: It is a known fact that risk of tubercolosis infection is increased with tumor
necrosis factor-alfa (TNF-α) blocker treatment. In this study we evaluated the last
6 years follow up data of the patients who admitted to our clinic for tuberculosis
scanning before and during TNF-α blocker treatment.
Method: Total of 2335 patients’ follow up datas were evaluated between Febru-
ary 2005 and February 2011.Statistical analysis were done by using SPSS 15.0
statistical program.
Results: There were 1186 (51%) male, 1149 (49%) female of total number of
2335 patients. Mean age was 40.32±14.67 years. Patients with the diagnosis of
rheumatoid arthritis 785 (33.6%), ankylosing spondylitis 912 (39.1%), psoriatic
arthritis 193 (8.3%), Behçet disease 85 (3.6%), Chron disease 65 (2.8%), juvenil
rheumatoid artritis 142 (6.1%). 781 (33.9%) of the subjects had smoking history
of an average 15.07±13.57 pack-year. 792 (33.9%) patients treated with Etaner-
cept, 725 (31.0%) Infliximab, 567 (24.3%) Adalimumab. 66 (2.8%) patients had
treatment for tuberculosis in the past, 112 (4.8%) patients had diabetes mellitus.
Acording to RAED II (The Society for Research and Education in Rheumatology)
Guideline; PPD was ≥5 mm in 1340 (57%), 101 (4.3%)had radiological fibrous
lesion, 12 (0.5%) had contact history with tuberculosis. 1308 (56.0%) patients
were given preventive treatment with Izoniazid. In these 6 years fallow up, 4
(171/100.000) patients had tuberculosis infection; 2 were miliary tuberculosis (one
of them was multidrug resistant), 1 was gastrointestinal tuberculosis and the last
one was relaps patient with a history of tuberculosis.
Conclusion: This results supported that close follow up of patients who used
TNF-α blocker was so important.

P1947
QuantiFERON-TB GOLD vs. TST methods of detection tuberculosis
infection in rheumatoid arthritis patients with previously TNF α inhibitors
treatment
Zeno-Ioan Fratila, Ionela Iovan, Dorin Vancea. Pneumology, Clinical Hospital of
Infecious Diseases and Pneumology “Dr. Victor Babes”, Timisoara, Timis,
Romania

Introduction: TNFα inhibitors play an important role as therapeutic agents for
certain chronic inflammatory diseases, but this treatment influences the subject’s
immune status and can lead to opportunistic infections, including the TB.
Objective: Assessment of the sensitivity of the QuantiFERON-TB GOLD (QFT)
method versus the tuberculin skin test (TST) in detecting TB infection on a group
of patients with rheumatoid arthritis previously treated with Infliximab.
Methodology: Selection of a group of 52 rheumatoid arthritis patients treated
before with TNFα inhibitors, diagnosed with pulmonary or extra pulmonary tu-
berculosis. On these 52 subjects TST and QFT were performed, observing the
outcome, particularly in the TB confirmed cases (18-bk cultures, 5 histopatholog-
ically confirmed cases).
Results: From the processed data we observed that in the group of 23 patients
with confirmed tuberculosis infection, 14 have had TST positive results (60.87%)
and 15 QFT positive results (65.22%) and from those 29 unconfirmed, 16 have
had positive results on TST (55.17%) and 14 were QFT positive (48.27%).
Conclusions: QFT is an important method of TB infection diagnosis, but in pa-
tients undergoing chronic treatment with TNFα inhibitors it doesn’t show a greater
sensitivity than TST.

P1948
Pulmonary tuberculosis (PT) in patients taking the TNF-a inhibitor inflixinab
(INF)
Pavel Gavrilov1, Viacheslav Zhuravlev2, Liudmila Archacova3, Sergey Dolgikh4.
1X-ray, SCT, MRT, The Reseach Institute of Phthisiopulmonology, St. Petersburg,
Russian Federation; 2Laboratory of Genetic Methods of Research, The Reseach
Institute of Phthisiopulmonology, St. Petersburg, Russian Federation;
3Phthisiopulmonology, The Reseach Institute of Phthisiopulmonology, St.
Petersburg, Russian Federation; 4The Medical Center of Bilogical Therapy, The
Medical Academy of Postgraduate Studies, St. Petersburg, Russian Federation

Depression of TNF-a functions by its inhibitors not only suppresses the immune-
inflammatory process, but also results in certain depression of an organism immune
protection level and in increase in its susceptibility to TB. The medical and X-ray
date of 263 patients taking INF for treatment of rhematoid disease were analyzed.
The features of PT in patients taking INF were studied. All the patients every
6 months undergo X-ray examination of the lungs. The PT has developed in 8
patients taking INF and was diagnosed in 4,6±2,5 months of therapy, the number
of infusions was from 2 to 6. The PT was diagnosed after respiratory complaints,
in 5 patients the MBT was isolated from the sputum. Studying of Mantoux test
with 2 TE before the INF course has shown that this method does not provide
any reliable information, because all the patients before that have been taking
immunosuppressive hormonal therapy for a long time. The x-ray archive analysis

has not resulted in identification of any pathological changes. In case of detection
of the disease in 5 patients there were visible multiple changes in both lungs, it was
mostly changes in the upper lobes of the lungs. 3 patients with focal dissimination
had infiltrates with small destruction cavities. All the patients had typical expressed
bilateral enlargement of all groups of lymph nodes, tumor type with polycyclicity
of the contours. The lymph nodes structure was normal. Rapid development of
PT affection is typical for all the patients with tendency to generalisation and
expressed hyperplasia of intrathoracic lymph nodes. In order to determine the risk
of TB before administration of INF it is necessary to carry out quantiferon test
and SCT.

243. Lung cancer: molecular pathology and
functional genomics

P1949
Inhibition of hypoxia-induced phenotype alterations through
epithelial-mesenchymal transition (EMT) in lung cancer by gene modulation
of phosphorylation sites in tumor suppressor PTEN
Naozumi Hashimoto, Yoshinori Hasegawa. Department of Respiratory Medicine,
Nagoya University Graduate School of Medicine, Nagoya, Japan

Recent studies suggested that hypoxia modulate epithelial-mesenchymal transition
(EMT) process. It was also demonstrated that the biological activities of PTEN,
by which cell proliferation and migration are involved, could be regulated by
phosphorylation sites in its c-terminal tail. In this study, we analyzed whether
gene modulation of PTEN phosphorylation sites could inhibit hypoxia-induced
phenotype alterations through EMT in lung cancer cells. GFP and GFP-PTENmut
were transduced into lung cancer H358 with the doxycycline (Dox) inducible gene
expression system. Dox-induced expression of GFP and GFP-PTENmut in H358
were confirmed by western blot analysis. Both the Dox-untreated cells with GFP
or GFP-PTEN under hypoxic condition showed the decreasing expression of E-
cadherin and the de novo expression of fibronectin through EMT and significantly
increased the migration ability. Only the Dox-treated cells with GFP-PTENmut
kept the expression E-cadherin and inhibited the de novo expression of fibronectin
against hypoxia condition. Furthermore, these cells showed the significant repres-
sion of cell migration even under hypoxia condition, supported by the finding
of suppressed expression of Akt and FAK phosphorylation. In this study, gene
transduction and Dox induction did not affect cell proliferation. These findings
suggest that the gene modulation of phosphorylation sites in PTEN might give a
new therapeutic strategy to regulate metastasis in lung cancer.

P1950
Loss of orphan G protein coupled receptor GPRC5A is associated with
metastatic disease and poor survival in patients with adenocarcinomas of the
lung
Jan K. Hennigs1,2,3, Sarah Minner2,3 , Julia Müller2,3, Hans Jörg Baumann1,3,
Carsten Bokemeyer1,3 , Guido Sauter2,3 , Hans Klose1,3. 1II. Department of
Internal Medicine – Oncology, Hematology, BMT and Pneumology, University
Medical Center Hamburg-Eppendorf, Hamburg, Germany; 2Department of
Pathology, University Medical Center Hamburg-Eppendorf, Hamburg, Germany;
3Hubertus Wald Tumorzentrum, University Cancer Center Hamburg (UCCH),
Hamburg, Germany

Introduction: Orphan G protein coupled receptor (GPCR) 5A from the group C of
GPCRs (GPRC5A) has recently been suggested to be a tumor suppressor of lung
cancers. First results from knockout mice and human RNA analyses implied an
association with adenocarcinomas and poor survival. The aim of the present study
was to identify prevalence and clinical significance of GPRC5A protein expression
in non-small cell lung cancers (NSCLC).
Materials and methods: GPRC5A protein expression was analyzed by immuno-
histochemistry using a tissue microarray containing samples from more than 2,000
lung cancer patients with clinical follow-up data (Mean: 35.2±34.2 months).
Results: GPRC5A expression was absent in 298 (17.4%) of approximately 1,700
analyzable NSCLC (n=792 squamous cell carcinomas, n=471 adenocarcinomas,
n=309 large cell carcinomas and n=96 other NSCLC). 41% of all analyzed
NSCLC showed moderate to strong cytoplasmic and membranous GPRC5A stain-
ing. Staining intensities were inversely correlated with high tumor cell proliferation
(p<0.0001) and grading (p<0.05). In adenocarcinomas, absence of GPRC5A was
seen in just 20 cases (4.2%) but was strongly associated with metastatic disease and
staging (both p<0.0001). Cumulative survival was significantly lower in patients
with adenocarcinomas lacking GPRC5A (p<0.01).
Conclusions: Loss of GPRC5A is linked to high tumor cell proliferation in NSCLC.
In adenocarcinomas of the lung, it is not very frequent but is strongly associated
with metastatic disease and poor prognosis. Therefore, GPRC5A expression seems
to be an important prognostic factor.
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P1951
RARβ2 methylation level in blood for lung cancer assessment
Anastasia Ponomaryova1, Elena Rykova2, Nadezda Cherdyntseva1,
Tatiana Skvortsova2, Alexey Dobrodeev1, Alexander Zav’yalov1,
Sergey Tuzikov1, Valentin Vlassov2, Pavel Laktionov2. 1Immunology, Cancer
Research, Tomsk, Russian Federation; 2Cellular Biology Group, Istitute of
Chemical Biology and Fundamental Medicine, Novosibirsk, Russian Federation

Background: Cell-free DNA bearing the same epigenetic changes as the tumor
tissues were shown to be detectable in plasma circulating DNA (cirDNA) of cancer
patients indicating their usefulness as complementary diagnostic and prognostic
markers for lung cancer.
Methods: Blood samples of 30 healthy men and 55 patients with confirmed
non-small-cell lung cancer (NSCLC) before and after surgery were enrolled in this
study. Methylation level of RARb2 gene in the cirDNA from blood plasma and
cirDNA eluated from blood cell surface with PBS/EDTA and trypsin solutions was
assessed by quantitative methylation-specific PCR.
Results: It was found that RARb2 gene methylation level was significantly in-
creased in plasma cirDNA and cell-surface-bound cirDNA from NSCLC patients
compared with healthy subjects (7620 copies/ml and 1083 copies/ml in the cell-
surface-bound fractions, 3589 copies/ml and 1068 copies/ml in the blood plasma,
Mann-Whitney U test, P<0.05). The increase of RARb2 methylation level was
associated with stage and unfavorable outcome of the disease. 93% of NSCLC
patients demonstrated the significant decrease of RARb2 methylation level in
cirDNA at the time point of 10-15 days after surgery.
Conclusions: Epigenetic alterations of RARb2 gene in the total cirDNA were
found to be associated with lung cancer progression. Correlation of RARb2
methylation level with tumor stage, outcome of disease and surgical treatment
efficacy demonstrate applicability of cirDNA methylation marker analysis as a
valuable tool for lung cancer prognosis and treatment monitoring improvement.

P1952
Quantitative methylation profiles of multiple genes in patients with non-small
cell lung cancer and its association with clinicopathological correlations
Milica Kontic1, Jelena Stojsic1, Dragana Jovanovic1, Vera Bunjevacki2,
Simona Ognjanovic3, Susan Puumala4, Heather Nelson3. 1Oncology, Clinic for
Pulmonology, Belgrade, Serbia; 2Oncogenetics, Institute for Human Genetics,
Belgrade, Serbia; 3Division of Epidemiology and Clinical Research, University of
Minnesota, Minneapolis, MN, United States; 4Department of Pediatrics, Sanford
School of Medicine, Sioux Falls, United States

Introduction: Aim of this study was to examine quantitative methylation patterns
using pyrosequencing in multiple genes in tumor, matching normal lung tissue
and blood of patients with non-small cell lung cancer. We also analyzed possible
associations between clinicopathologic features of patients and DNA methylation.
Material and methods: Primary tumor samples (n=65), corresponding nonmalig-
nant lung tissues (n=65) and blood samples (n=51) were obtained from NSCLC
patients, treated with curative resectional surgery. Hypermethylation status was
quantified at multiple CpG sites within each promoter in multiple genes- SOX1,
RASSF1A, HOXA9, CDH13, MGMT, ESR1 and DAPK by pyrosequencing.
Results: For most of the genes there was a significant difference between tu-
mor methylation, normal tissue and blood samples. Methylation in tumors was
significantly higher then in normal lung for SOX1, DAPK, RASSF1A, HOXA9
and CDH13. Tumor hypermethylation was more frequently for adenocarcinoma at
CDH13 and ESR1. A higher proportion of SSC tumors were hypermethylated at
HOXA9 and SOX1 compared to other types of NSCLC. Patients with stage four
more likely had hypermethylation at MGMT and patients with hypermethylation at
HOX9 more likely had stage two and three tumors. Gender was associated with hy-
permethylation at CDH13 with females being more likely to have hypermethylated
tumors.
Conclusion: Our results show that elevated methylation levels observed in genes
SOX1, RASSF1A, HOXA9, CDH13, MGMT, ESR1 and DAPK were cancer-
specific and associated with some clinicopathologic features of patients.

P1953
The risk of distant metastases and prognosis prediction in early stage
squamous cell lung cancer (SqCLC) by means of 3 microRNAs expression
assessment
Marcin Skrzypski1, Rafal Dziadziuszko1, Amelia Szymanowska2, Ewa Jassem2,
Piotr Czapiewski3, Wojciech Biernat3, Witold Rzyman4, Ryszard Pawlowski5,
Jacek Jassem1. 1Oncology and Radiotherapy, Medical University of Gdansk,
Gdansk, Pomorskie, Poland; 2Allergology, Medical University of Gdansk,
Gdansk, Pomorskie, Poland; 3Pathology, Medical University of Gdansk, Gdansk,
Pomorskie, Poland; 4Thoracic Surgery, Medical University of Gdansk, Gdansk,
Pomorskie, Poland; 5Forensic Medicine, Medical University of Gdansk, Gdansk,
Pomorskie, Poland

Background: About 50% of NSCLC patients (pts) develop distant metastases
following surgery. Currently, apart from stage there are no factors to select high
risk pts for adjuvant chemotherapy. We previously showed prognostic value of
selected microRNAs (miRs) in frozen tissues of SqCLC and the feasibility of
their expression assessment in formalin fixed paraffin embedded (FFPE) samples
(Skrzypski et. al. JCO 28;521s:2010). In this study we validated the prognostic

value of the 3-miR signature assessed in the FFPE samples in an independent
patient population.
Methods: FFPE tumor tissue was obtained from 89 stage I-II SqCLC pts. Of
those, 40 pts developed distant metastases and 49 had no relapse after a median
follow-up of 5.4 years (range, 3.4-8.2 years). Expression of miR-10b, miR-532-3p
and miR-192* was analyzed by RT-PCR assays and normalized vs. U6 expression
and calibrated by ��Ct method. After z-score transformation, the risk score was
calculated based on the expression of these 3 miRs.
Results: The median metastasis-free survival (MFS) was not reached in the low
risk group according to 3-miR expression signature, whereas it was 26 months
in the high risk group. The 3-miR (10b, 532-3p and 192*) expression signature
was significantly related to the MFS (log-rank; p=0.013). With the median of the
risk score as a cut-off, the sensitivity for distant relapse prediction was 66% at the
specificity of 64%. After exclusion of stage IA pts, the corresponding values were
73% and 69%.
Conclusions: 3-miR expression profile has been successfully validated as a pre-
dictor of dissemination in operable early stage squamous cell lung cancer.

P1954
The clinical significance of plasma DNA quantification in NSCLC
Adam Szpechcinski1, Krystyna Maszkowska-Kopij2, Wlodzimierz Kupis3,
Jolanta Zaleska5, Elzbieta Radzikowska5, Radoslaw Struniawski1,
Elzbieta Puscinska4, Tadeusz Orlowski3, Pawel Sliwinski6,
Kazimierz Roszkowski-Sliz5, Joanna Chorostowska-Wynimko1. 1Laboratory of
Molecular Diagnostics and Immunology, National Institute of Tuberculosis and
Lung Diseases, Warsaw, Poland; 2Outpatient Clinic, National Institute of
Tuberculosis and Lung Diseases, Warsaw, Poland; 3Department of Thoracic
Surgery, National Institute of Tuberculosis and Lung Diseases, Warsaw, Poland;
4II Department of Lung Diseases, National Institute of Tuberculosis and Lung
Diseases, Warsaw, Poland; 5III Department of Lung Diseases, National Institute
of Tuberculosis and Lung Diseases, Warsaw, Poland; 6Department of Diagnosis
and Treatment of Respiratory Failure, National Institute of Tuberculosis and Lung
Diseases, Warsaw, Poland

The increased amount of free-circulating DNA is present in blood of non-small cell
lung cancer (NSCLC) patients, most likely due to up-regulated cell death processes.
We believe that dynamics of plasma DNA changes monitored throughout treatment
and follow-up period might prove useful for assessment of therapy effectiveness
in NSCLC. We analyzed plasma DNA concentrations in 50 NSCLC patients prior
and following the radical treatment (stage I-IIIA) or chemotherapy (IIIB), using
qPCR method. In order to determine a potential contribution of chronic respiratory
inflammation to this phenomenon the levels of plasma DNA were analyzed in 30
COPD, 30 sarcoidosis and 30 persistent asthma patients as well.
Only resectable NSCLC (12.1 ng/ml), but not advanced NSCLC (4.4 ng/ml) group,
showed significantly higher mean plasma DNA concentration with respect to pa-
tients with chronic respiratory inflammation (3.9 ng/ml) and 30 healthy controls
(2.8 ng/ml; p<0.001). Furthermore, a drastic increase in plasma DNA levels up
to mean 68.74 ng/ml was observed a week after primary tumor resection or 24/48
hours after chemotherapy administration (16.4 ng/ml). Most resected NSCLC
patients with no disease recurrence during 6-12 month follow-up demonstrated
reduced plasma DNA levels (2.4 ng/ml) with respect to their presurgical values.
Increased plasma DNA level in NSCLC patients is due to the cancer but not
chronic inflammatory process. Drastic raise in plasma DNA levels observed after
radical therapy are most likely due to the surgical trauma. Importantly, a trend
towards reduction of free-circulating DNA concentration was observed in relapse-
free patients. The effect of chemotherapy on plasma DNA in NSCLC IIIB patients
is currently analyzed.

P1955
Analysis of clinically theranostic relevant genes, EGFR and KRAS, in
subtypes of non-small cell lung cancer (NSCLC) patients
Melanie Demes1, Holger Bartsch1, Scheil-Bertram Stefanie1, Schirren Joachim2,
Bölükbas Servet2, Frickhofen Norbert3, Fisseler-Eckhof Annette1. 1Dr.Horst
Schmidt Kliniken (HSK) Wiesbaden, Pathology and Cytology, Wiesbaden, Hessen,
Germany; 2Dr.Horst Schmidt Kliniken (HSK) Wiesbaden, Surgery of the Chest,
Wiesbaden, Hessen, Germany; 3Dr.Horst Schmidt Kliniken (HSK) Wiesbaden,
Oncology, Hematology and Palliative Medicine, Wiesbaden, Hessen, Germany

Aims: KRAS and EGFR oncogenes have proven to be clinically significant as
predictive or prognostic factors in non-small cell lung cancer (NSCLC). These
genetic alterations are poorly investigated in squamous cell carcinoma (SCC).
In a single study we evaluated the frequency of these cancer relevant genes in
adenocarcinoma (ADC) and SCC and therefore sought to gain further inside into
the significance of EGFR in NSCLC and to explore whether these mutations are
restricted to an adenocarcinoma component.
Materials and methods: Tumor samples of 741 patients suffering from stage III
to IV NSCLC were investigated. KRAS mutations were examined by means of two
independent analytical methods (Sequencing and SNaPshot). The molecular status
of EGFR exon 19 and exon 21 were analyzed by fragment analysis. Mutations in
EGFR exon 18 were assayed by direct sequencing.
Results: The 741 NSCLC samples comprised 149 (20.1%) SCC and 592 (79.9%)
ADC. No coexisting mutations of EGFR and KRAS occurred in ADC and SCC,
respectively. EGFR mutations were detected in 9 of 149 (6%) SCC (5.4% in exon
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21 and 0.6% in exon 19) and in 110 of 592 (18.6%) ADC (9.1% in exon 19, 8.8%
in exon 2 1 and <1% in exon 18).
7 of 95 (7.4%) SCC and 79 of 243 (32.5%) ADC were characterized as KRAS-
mutation positive.
Conclusion: In conclusion somatic mutations of EGFR and KRAS gene can also
develop in SCC. Patients with EGFR mutations are thus considered candidates for
chemotherapeutic treatment targeting EGFR. Therefore EGFR mutational analysis
should be performed not only in ADC, but also in SCC to allow accurate diagnosis
and treatment.

P1956
Very early detection of small clones harbouring EGFR mutations in NSCLC
by 2nd generation sequencing
Claudia Vollbrecht1, Fabian Mairinger1, Slave Trajanoski2, Iris Halbwedl2,
Theresa Maierhofer2, Gabriele Michelitsch2, Elvira Stacher2, Martin Filipits3,
Katharina Schmid3, Jens Kollmeier4, Thomas Mairinger4, Helmut Popper4.
1Biotechnology, Lausitz University of Applied Sciences, Senftenberg, Germany;
2Pathology, Medical University of Graz, Graz, Austria; 3Institute of Cancer
Research, Cancer Research Centre Vienna, Vienna, Austria; 4Pathology, Helios
Klinikum Emil von Behring, Berlin, Germany

Activating mutations of the EGFR gene are present in NSCLC and respond to
EGFR TKI therapy, but 50% of these patients show disease progression during
the course of TKI treatment, possibly due to resistant tumor cell clones primarily
present as small clones within the carcinoma. We tested 80 adenocarcinomas of the
lung for known and unknown EGFR mutations comparing different methods for
mutation analysis, and tried to correlate the new adenocarcinoma classification with
EGFR mutation status. The study included 40 samples with proven mutation status
and 40 predominantly acinar or papillary adenocarcinomas with undetermined
EGFR status. EGFR-mutation analysis was previously done by either Sanger- or
pyrosequencing, LightCycler assay, BioFilmChip microarray, IHC with mutant
specific antibodies, or by DxS kit. DNA was isolated and EGFR mutations in exon
18 to 21 were tested with 454 sequencing system. Cut-off was set according to
Wang et al. (Genome Res. 2007). 1829 mutations were found in 79 patient samples.
77 different previously evaluated mutations could be confirmed. Additional 158
different new mutations were detected in tumor cells. When compared to other
methods our results show a better specificity and better sensitivity. Cases analyzed
by LightCycler assay and pyrosequencing showed 100% correspondence to 454
sequencing, whereas all other methods showed abberations. Mutations present in
small tumor cell clones were not detected by any of the other methods. Further-
more, T790M resistance mutation combined with an activating mutation could be
found in 2 untreated patient samples. The results underline the need for higher
sensitive methods applicable in in routine diagnostics.

P1957
Evaluation of highly sensitive PNA-LNA PCR clamp method for EGFR
L858R mutation detection in lung adenocarcinoma patients
Michal Skronski1, Tomoaki Tanaka4, Adam Szpechcinski1, Renata Langfort2,
Tadeusz Orlowski3, Koichi Hagiwara4, Joanna Chorostowska-Wynimko1.
1Laboratory of Molecular Diagnostics and Immunology, National Institute of
Tuberculosis and Lung Diseases, Warsaw, Poland; 2Department of Pathology,
National Institute of Tuberculosis and Lung Diseases, Warsaw, Poland;
3Department of Surgery, National Institute of Tuberculosis and Lung Diseases,
Warsaw, Poland; 4Department of Respiratory Medicine, Saitama Medical
University, Moroyama-machi, Saitama, Japan

Objective: Direct sequencing is widely accepted method for EGFR mutation iden-
tification, but has limited sensitivity. It often requires additional procedures, like
microdissection, to enrich the sample in cancer cells, when their content in tissue
specimen is less than 50%. PNA-LNA PCR clamping represents allele-specific
approach to gene analysis and demonstrates potent accuracy and ability to detect
mutant alleles even if present in low fraction of cells.
Method: 79 DNA samples isolated from fresh-frozen and FFPE tissues, which mu-
tation status was formerly confirmed by sequencing, were analyzed by PNA-LNA
PCR clamping for EGFR point mutation L858R in exon 21.
Results: L858R mutation was detected in 8/79 (10%) samples by direct sequencing,
whereas in 12/79 (15%) samples by PNA-LNA PCR clamping. All mutant-positive
samples by sequencing were correctly determined by PNA-LNA PCR clamp. The
remaining 4 L858R mutant-positive samples were recognized as wild type by
sequencing. Two of them contained only 5% and 20% of cancer cells, respectively.
Surprisingly, in the other two samples PNA-LNA PCR clamping method detected
only low levels of EGFR mutant allele, despite the cancer cell contents were high
(100% and 80%).
Conclusions: PNA-LNA PCR clamp technique enables sensitive and reliable
detection of EGFR mutant allele in specimens with cancer cell content insuffi-
cient for direct sequencing or genetically heterogenous. Regarding its extremely
high sensitivity, PNA-LNA PCR clamping should be validated thoroughly prior
implementation into EGFR diagnostic routine to prevent overdiagnosis.

P1958
Evaluation of four different molecular methods for EGFR mutation analysis
in exon 18, 19 and 21
Anna Streubel1, Andreas Roth1, Susann Stephan-Falkenau1 , Olfert Landt2,
Cornelia Götz2, Thomas Mairinger1. 1Pathology, Institute of Pathology, Berlin,
Germany; 2Syntheselabor GmbH, Tibmolbiol, Berlin, Germany

Aims: EGFR mutation status detection is essential for comprehensive NSCLC
treatment Most Non Small Cell Lung Carcinomas are analyzed by histological
examination of a biopsy obtained by bronchoscopy. Hence, only a small amount
of tissue is available. These conditions require methods,suitable for the detection
of very small amounts of mutated DNA. The aim of this study was to compare the
sensitivity of mutation detection of four different molecular methods.
Methods: 237 cases with NSCLC were included. All biopsies were formalin fixed
and paraffin embedded. DNA was isolated after microdissection of tumor tissue
from 20 μm slides, exon 18, 19 and 21 of the EGFR gene were investigated
using pyrosequencing (PS) and BioFilm Chip Hybridization (Chip). Addition-
ally, a LightCycler Assay was performed for Exon 19 (LC). All mutations were
independently confirmed by Sanger sequencing.
Results: We determined 197 cases without and 40 with mutations, 26 mutated
in Exon 19. Chip: 24 samples, of which 4 mutated, could not be analyzed due
to insufficient DNA amplification. Exon 19: 26 out of 26 detected correctly. PS:
39 of 40 mutations were detected. Exon19: 25 out of 26 detedcted correctly. LC
(target only Exon 19): 25 of 26 were recognized correctly by this method.
Discussion: A comparison of methods showed no significant difference in sensi-
tivity. However, the Chipmethod failed to generate a sufficient PCR product out
of the microdissected 20 μm slides in every tenth sample. Surprisingly, the LC,
based on a clamping-PCR, was not more sensitive than sequencing (PS, Sanger).
A clear advantage in sensitivity could not be found for any of the applied methods.

P1959
Non-coding RNA as functional player and molecular marker in lung cancer
Maria Polycarpou-Schwarz1 , Tony Gutschner1, Stefanie Grund1, Arne Warth2,
Heike Zabeck3, Catherina Hildenbrand1, Marion Baas1, Michael Meister4,
Thomas Muley4, Peter Schirmacher2, Hans Hoffmann3, Philipp Schnabel2,
Sven Diederichs1. 1Helmholtz-University-Junior Research Group Molecular RNA
Biology & Cancer, German Cancer Research Center (DKFZ) & Institute of
Pathology, University Hospital Heidelberg, Heidelberg, Germany; 2Institute of
Pathology, University Hospital Heidelberg, Heidelberg, Germany; 3Department
of Surgery, Thoraxklinik Heidelberg, University Hospital Heidelberg, Heidelberg,
Germany; 4Translational Research Unit, Thoraxklinik Heidelberg, University
Hospital Heidelberg, Heidelberg, Germany

Previous research has almost exclusively focused on protein-coding genes as func-
tional players in cancer as well as diagnostic or prognostic molecular markers.
However, it is now evident, that the human genome contains many more function-
ally important and clinically informative entities: the non-coding RNAs (ncRNA).
To assess the expression landscape of this new class of molecules, we have profiled
the expression of 17000 non-coding RNAs in comparison to 22000 protein-coding
mRNAs in early stages of lung adenocarcinoma and matched non-malignant lung
tissue. These studies revealed molecular signatures associated with tumorigenesis
(tumor vs. normal; diagnostic value), with histological subtypes (acinar vs. solid)
as well as with the outcome and metastasis development (prognostic value).
Eight novel, differentially expressed transcripts named “Lung Cancer intergenic
RNA” (LuCaiR1 - LuCaiR8) were validated and selected for functional charac-
terization, for which we have implemented several technologies. To identify the
molecular RNA-protein-networks in which the ncRNAs could function, we use
RNA affinity purification and mass spectrometry. To study loss-of-function pheno-
types in human lung cancer cells, we have developed a novel technique to create
functional knockouts of ncRNAs in human lung cancer cell lines using Zinc Finger
Nucleases. This strategy allows the specific and stable silencing of the targeted
ncRNA without off-target effects for functional studies. Our research uncovers the
functions at the cellular and molecular level of the differentially regulated ncRNAs
as well as their clinical importance as diagnostic and prognostic markers.

P1961
Polymorphisms A1026G and G369C of CDKN1A/p21 and p53 genes in lung
cancer
Alla I. Dmitrieva, Irina A. Kuznetsova, Sergei S. Rakitin, Vjacheslav V. Novitskiy.
Pathophysiology, Siberian State Medical University, Tomsk, Russian Federation

In this study, we analyzed the polymorphisms of genes regulating the cell cycle
and p53 CDKN1A/p21 as factors of genetic predisposition to lung cancer in
patients with lung cancer. We examined 65 patients with lung cancer (average age
54±8 years) and 100 healthy blood donors (average age 52±6 years). Diagnosis
of lung cancer was confirmed morphologically, endoscopically and radiologically.
The study of these genes was performed by PCR/RFLP analysis.
72-G/C- polymorphism analysis of p53 gene has revealed a slight increase in the
frequency of the variant G72C-genotype of the p53 gene in lung cancer patients
compared with those in healthy (38 and 32% respectively, P = 0,695).
We have analyzed two polymorphisms CDKN1A/p21: 1026 A/G and 369 G/C-
polymorphism in the 5′-gene promoter. In analyzing the 1026-AG-p21 gene
polymorphism was found halving the frequency of AG-genotype in lung cancer
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patients compared with those in healthy individuals (38 and 77%, respectively;
OR = 0,72, CI95%0,081–3,95). The frequency of AA-genotype of p21 gene in
patients and healthy was respectively 50 and 19% for the GG-genotype of p21
gene was respectively 10 and 4% (OR=5,39, CI95%1,27–24,29). This enabled us
to assume that the AG-genotype performs protective and AA-genotype - the role
of predisposing to cancer of the lung. The frequency of A-allele in lung cancer
patients was higher than in healthy individuals (70 and 57,5%, respectively). OR
of lung cancer for carriers of the A-allele was 1,72 (CI95%1,05-2,83).
In the analysis of G369C-gene polymorphism in p21 is shown, the frequency of
C-allele in lung cancer patients significantly exceeded that in healthy individuals
(20,77 and 11%, respectively; OR=2,12 CI95%1,10-4,09).

P1962
Proteinase inhibition regulates the anti-tumor activity of PAI-1 towards lung
and prostate cancer cells
Adriana Rozy1, Marta Kedzior1, Joanna Chorostowska-Wynimko1,
Paulina Jagus1, Adam Szpechcinski1, Ewa Skrzypczak-Jankun2, Jerzy Jankun2.
1Laboratory of Molecular Diagnostics and Immunology, National Institute of
Tuberculosis and Lung Diseases, Warsaw, Poland; 2Urology Research Center,
University of Toledo, Medical Center, Toledo, OH, United States

Plasminogen activator inhibitor type 1 (PAI-1) plays an important role in tumor
growth and metastasis formation, directly via specific urokinase complexing or
indirectly due to its affinity to vitronectin. The aim of this study was to analyze
the impact of the mutant forms of PAI-1: very long half-life (VLHL PAI-1) or
devoid of affinity towards vitronectin (Vn neg PAI-1) and wild form (wPAI -1) on
proliferation of lung cancer (A549 and H1299) and prostate cancer (LNCaP and
DU145) cells characterized by different proteinase (urokinase) production.
The dose- and time-dependent inhibition of cell proliferation in the presence of
VLHL PAI-1 was evident in A549 and LNCaP cultures. In H1299 cells inhibitory
effect was only dose-depended (p<0.001), while in DU145 only 100 μg/ml of
VLHL PAI-1 in 72 hrs cultures suppresed prostate cancer cells proliferative activity
(p <0.001). No significant effect of Vn neg PAI-1 on the proliferation of A549
and H1299 was observed while in prostate cancer lines (DU145, LNCaP) only
the inhibitory effect of the highest Vn neg PAI-1 concentration (100μg/ml) was
evident (p <0.001) but not time-dependent. wPAI-1 did’t affect A549 and LNCaP
proliferation while in highest concentration it had the stimulating effect on H1299
and Du145 (24,48 hrs cultures).
PAI-1 is a negative regulator of cancer cells proliferation due to its anti-proteinase
activity. Its biological effect on lung cancer cells is time and dosage-dependent.

P1963
Identification of p-stage I NSCLC patients with high risk of recurrence and
poor prognosis by tumor marker index (TMI)
Thomas Muley1, Hans Hoffmann2, Hendrik Dienemann2, Michael Thomas4,
Felix Herth3, Michael Meister1. 1Translational Research Unit, Thoraxklinik,
University of Heidelberg, Heidelberg, Germany; 2Dept. of Surgery, Thoraxklinik,
University of Heidelberg, Heidelberg, Germany; 3Dept. of Pneumology and
Respiratory Medicine, Thoraxklinik, University of Heidelberg, Heidelberg,
Germany; 4Dept. of Thoracic Oncology, Thoraxklinik, University of Heidelberg,
Heidelberg, Germany

TMI has been shown to be a prognostic factor in early stage NSCLC (Muley et
al., Lung Cancer, 60: 408-415, 2008).
The objective of the study was to analyse the value of TMI to predict tumour
relapse in completely resected p-stage I NSCLC patients.
112 patients entered the study (71 male/41 female; 37 SCC, 59 AC, 16 other
NSCLC; relapse: n=33; death: n=20; median follow-up: 39.3 months). Preopera-
tive markers were measured with immunoassays (Roche, Mannheim, Germany).
TMI is defined as the geometric mean of normalized CEA and CYFRA 21-1
values. Statistical analysis was done with SPSS 18.0 (Chicago, USA).
CEA (HR: 2.3, p=0.015) and CYFRA 21-1 (HR: 3.0, p=0.002) differed significantly
between patients with low and high risk of tumour relapse. The differentiation was
improved (HR: 3.6) by using TMI (cut-off 0.58). 3-year disease-free survival was
83.8% and 54.0%, respectively (p=0.001). 8/53 patients in the low risk group and
25/59 patients in the high risk group had tumour recurrence. The overall survival
was 95.4% in low risk and 77.5% in high risk patients (p=0.001). TMI was found
to be a significant prognostic factor (DFS, OS) in multivariate analyses. A small
effect of adjuvant chemotherapy (n=20) could be seen in the high risk group.
The relapse rate was 2/8 patients with adjuvant chemotherapy compared to 23/51
patients without adjuvant chemotherapy. In contrast, patients receiving adjuvant
chemotherapy in the low risk group had a higher rate (5/12) compared to patients
without adjuvant chemotherapy (3/41).
Patients with elevated TMI levels were shown to be at an increased risk of relapse
and might therefore be appropriate candidates for adjuvant therapy.

P1964
Expression profiling in hypoxic non-small cell lung cancer explants reveals a
four-gene hypoxia signature
Katharina Leithner1, Christoph Wohlkoenig1, Elvira Stacher2,
Jörg Lindenmann3, Freyja-Maria Smolle-Jüttner3, Helmut H. Popper2,
Andelko Hrzenjak1, Andrea Olschewski4,5, Horst Olschewski1. 1Division of
Pulmonology, Department of Internal Medicine, Medical University of Graz,
Graz, Austria; 2Institute of Pathology, Medical University of Graz, Graz, Austria;
3Division of Thoracic and Hyperbaric Surgery, Department of Surgery, Medical
University of Graz, Graz, Austria; 4Experimental Anesthesiology, University
Clinic for Anesthesiology and Intensive Care Medicine, Medical University of
Graz, Graz, Austria; 5Ludwig Boltzmann Institute for Lung Vascular Research,
Ludwig Boltzmann Society, Graz, Austria

Background: Hypoxia is frequent in solid cancers like lung cancer and contributes
to chemotherapy resistance. To identify patients with hypoxic tumors would be of
advantage. Direct oxygen measurements are of limited use, thus, feasible hypoxia
markers are needed.
Material and Methods: A novel ex-vivo model was established using fragmented
non-small cell lung cancer (NSCLC) specimens cultured three days under hypoxia
(1% oxygen) or normoxia. cDNA microarrays were perfomed on hypoxic and nor-
moxic fragments derived from ten patients (five adenocarcinomas, five squamous
cell carcinomas). Correction for multiple testing was performed using FDR5.
Results: Histomorphology and viability/apoptosis tests confirmed the viability of
the fragments. HIF-1α immunostaining and expression of carbonic anhydrase IX
mRNA were increased in hypoxia. Microarray analysis revealed 129 regulated
genes with at least two-fold expression change in hypoxia compared to normoxia.
Hypoxia-induced gene expression was histology-dependent, only four genes were
significantly regulated in both subtypes.

Conclusions: Our novel ex-vivo model is suitable to study hypoxic adaptation in
lung cancer. Its advantage is the use of real tumor tissue maintained under different
oxygen concentrations. cDNA expression profiling revealed a four-gene hypoxia
signature that might be useful in therapies aiming to restore tumor perfusion and
oxygenation.

P1965
Contribution of immunohistochemical (IHC) markers to the diagnosis of
pulmonary carcinoids
Tina Zahel1, Arne Warth1, Esther Herpel1, Benjamin Goeppert1 ,
Albrecht Stenzinger1, Sabine Krysa2, Hans Hoffmann2, Peter Schirmacher1,
Philipp Schnabel1. 1Institute of Pathology, University Clinics, Heidelberg,
Germany; 2Thoracic Surgery, Thorax Klinik Heidelberg at University Clinics,
Heidelberg, Germany

Introduction: Data about prevalence and clinicopathological meaning of IHC
markers in pulmonary typical (TC; n=114) and atypical (AC; n=86) carcinoids is
still debated. The goal of this study was to present expression patterns of several
IHC markers in TC and AC, to get an insight on differential diagnostic, prognostic,
and potential therapeutic value.
Methods: 200 pulmonary carcinoid tumors were investigated for tissue distribution
of: CD56, CD57, Chromogranin A, Synaptophysin, TTF-1, CK18, KL1, ERCC1,
EGFR, and Her-2/neu. Ki67 was employed and the proliferative index (PI) was
counted on whole slides of resected specimens.
Results: Mean PI was 1.8% in TC and 3.7% in AC and was significantly different
in both groups (p<0.0001).Correlation between PI and mean mitotic count was
significant. Furthermore, max PI correlated significantly with outcome. Established
neuroendocrine markers Synapthophysin, Chromogranin A, and N-CAM (CD56)
were strongly positive. Synaptophysin was expressed with highest intensity of
all markers in 95.4% TC and 98.6% AC. Thyroid transcription factor 1 (TTF-1)
was positive in 73.0% TC and 77.0% AC. Only few cases expressed EGFR and
Her2/neu.
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Conclusions: Synaptophysin may be the most sensitive marker for neuroendocrine
differentiation. Nevertheless, there is no specific marker to clearly separate TC
from AC. We confirm that the PI, as determined by Ki67 staining is higher in AC
than in TC and might be an ancillary tool for the distinction between TC and AC
in addition to the mitotic rate. Moreover, the combination of PI and mitotic count
in terms of a grading system may predict outcome more effectively than mitotic
count alone and should be subject to further research.

P1966
Genetic polymorphism of alpha 1 antytrypsin and glutathione S transferase
and lung cancer risk
Andreea Catana1, Radu Popp1, Monica Pop2, Mihai Porojan3, Victor Pop1,
Adrian Trifa1, Felicia Petrisor1, Marius Farcas1. 1Departemnt of Medical
Genetics, University of Medicine and Pharmacy, Cluj Napoca, Romania;
2Pneumology, Leon Daniello Pneumology Hospital, Cluj Napoca, Romania;
3Internal Medicine II, Emergency Clinical Hospital, Cluj Napoca, Romania

Background: Polymorphisms for genes encoding alpha 1 antitrypsin (A1AT) and
glutathione S-transferase (GSTM1/GSTT1) might contribute to the variability in
individual susceptibility to lung cancer.
Objectives: This is a cross-sectional, randomized, case control study for the evalu-
ation of the frequency of A1AT (MS, MZ) and GST (GSTM1/GSTT1 null) alleles
among patients with lung cancer. The study included 56 cases of lung cancer
diagnosed patients (histopathological examination), recruted from the Pneumology
Hospital Leon Daniello Cluj and 125 healthy unrelated controls, selected among
patients observed in the Internal Medicine Department.
Methods: A1AT genotyping was carried out using PCR amplification of relevant
gene segment was followed by restriction enzyme digestion Taq1. Detection of
A1AT gene S and Z alleles was determined through analysis of resulting restriction
fragment length polymorphism (RFLP). For GSTM and GSTT genotyping we used
Multiplex PCR, followed by gel electrophoresis analysis.
Results: The molecular analysis identified the MS genotype in 3 (5,4%) patients
with lung cancer and 1 (0,8%) of the controls. The heterozigous MZ state was
detected neither among cases nor in controls. The prevalence of GSTM null geno-
type in lung cancer patients was 49,4% compared to 42,8% of controls, also the
prevalence of GSTT null genotype in lung cancer patients was 24,5% compared
to 18,2% of controls.
Conclusions: Our findings (positive statistical significance),suggest that heritable
A1AT and GST status may influence the risk of lung cancer developement.

244. Progress in endoscopy for the diagnosis of
lung cancer

P1967
Quality matters in lung cancer diagnosis – Comparison of endobronchial
cryobiopsy with conventional forceps biopsy
Ute Oltmanns1, Doris Rassl2, Mark Slade1. 1Thoracic Oncology, Papworth
Hospital, Papworth Everard, Cambridge, United Kingdom; 2Histopathology,
Papworth Hospital, Papworth Everard, Cambridge, United Kingdom

Introduction: Endoscopic forceps biopsies are often small and inadequate for
detailed analysis whereas biopsies obtained with cryoprobes may provide tis-
sue samples that are larger and better preserved. We compared the quality and
complication rate of endoscopic forceps- and cryobiopsies.
Methods: Prospectively collected data of patients who underwent cryobiopsy
(CB, n=14) were compared with randomly selected patients who had conventional
forceps biopsies (FB) during the same time period (n=13). All patients were
considered prospectively to have definite endobronchial tumour. Sample size and
quality was assessed. Complication rate and final diagnosis were also recorded.
Results: Maximum sample diameter was significantly larger in the CB group
(median 1.6cm, range 0.7-3.0cm) compared to the FB group (median 0.5cm, range
0.3-1.3cm, p<0.001). All biopsy samples were diagnostic of malignancy apart
from 1 CB sample showing necrosis only. Semiquantitative analysis showed a
smaller proportional tumor area within the biopsy when forceps were used (me-
dian 50%, range 0-90%) compared to the cryoprobe technique (median 90%, range
50-100%, p<0.001). 6 of 13 FBs had artifact changes affecting up to 90% of the
biopsy whereas only 1 CB had minor artifact changes of 5%. 1 FB patient had mild
bleeding. Mild and moderate bleeding were seen in 2 CB patients, respectively.
Conclusions: Cryobiopsy appears to provide larger and higher-quality tumour
specimens than conventional forceps biopsy. These differences may become im-
portant in an era of targeted therapies for individual patients, when multiple testing
of biopsies is required. We believe the technique of cryobiopsy merits further
evaluation.

P1968
Bronchoscopic cryotechnique gains high diagnostic rate in submucosal tumor
growth
Wolfram Grüning1, Sergej Griff2, Henrik Wurps1, Wim Ammenwerth1,
Torsten-Gerriet Blum1, Jens Kollmeier1, Nikolas Schönfeld1, Christian Boch1,
Susann Stephan-Falkenau2, Thomas Mairinger2, Torsten Bauer1. 1Department of
Pneumology, HELIOS Klinikum Emil von Behring, Pulmonary Diseases Clinic
Heckeshorn, Berlin, Germany; 2Department of Pathology, HELIOS Klinikum
Emil von Behring, Pulmonary Diseases Clinic Heckeshorn, Berlin, Germany

Introduction: The diagnostic yield of endoscopic biopsy in the central bronchial
system is impaired when submucosal tumor growth is present. Conventional for-
ceps biopsy fails to reveal conclusive histology even in cases of extrabronchial
compression or other indirect tumor signs. Since endoscopic cryotechniques have
increasing impact for diagnoses of malignant and inflammatory lung disease we
compared the diagnostic rate of forceps and cryoprobe in patients with suspected
submucosal tumor growth.
Methods: 116 patients with macroscopic submucosal tumor infiltration were in-
vestigated prospectively with forceps- and cryobiopsy from 05/2009 to 02/2011.
In all cases 1-3 forceps and 1-2 cryoprobe biopsies were obtained, other biopsy
methods were added as needed. Specimens underwent routine histopathological
processing.
Results: Histological diagnosis was achieved with the following specimens: For-
ceps 4/116 pts. (3.5%), cryo 48 (41.4%), forceps/cryo 34 (29,3%), cryo/TBNA 2
(1,7%), cryo/EBUS 6 (5.2%), forceps/cryo/TBNA 2 (1,7%), forceps/cryo/EBUS
2 (1,7%), TBNA 4 (3,5%), EBUS 12 (10.3%), CT-guided biopsy 2 (1,7%). Hit
ratio of forceps in contrast to cryoprobe in all combinations was 42 (36.2%) and
94 (81%) respectively. Severe hemorrhage (>3 min) as the only complication
occurred in 8 (6,9%) cases.
Discussion: In case of endobronchial submucosal tumor growth we found a rel-
evant difference of diagnostic yield and a decisive superiority of cryotechnique,
which should be considered for routine use in diagnostic bronchoscopy.

P1969
Does routine use of EBUS-TBNA and EUS-FNA improve the accuracy of
staging of non small cell lung cancer patients – A national tumor registry
based study
Mark Krasnik, Anders Mellemgaard, Erik Jakobsen. Department of Thoracic and
Cardiovasc Surgery, Rigshospitalet, Copenhagen, Denmark Department of
Oncology, Herlev Hospital, Copenhagen, Denmark Department of Thoracic and
Cardiovasc Surgery, Odense University Hospital, Odense, Denmark

Background: Evaluation of the extend of disease or stage (TNM) is a prerequisite
for correct treatment of lung cancer. Several studies have showed that biopsies
and fine needle aspirations obtained by EBUS-TBNA and EUS-FNA yield similar
results as mediascopy, which previously have been considered the gold standard
for evaluation of mediastinal nodal involvement in NSCLC. Thus EBUS-TBNA
and EUS-FNA should now be considered as procedures which are equally effective
as mediastinoscopy in staging while at the same time being more gentle to the
patient.
Material: We therefore used data from a population based lung cancer registry
to evaluate the association between frequency of use of EBUS-TBNA/ EUS-FNA
and precision of mediastinal diagnostic work-up. EUS in diagnostics and staging
of lung cancer have been used in several centres for more than a decade and since
2005 several centres have inter grated EBUS TBNA in their procedures.
Results: The material consisted of 7000 operated patients since 2003. The use of
endoscopic ultrasound (EBUS-TBNA/EUS-FNA were mostly used in one region
and mediastinoscopy in another. The concordance between cN and pN were higest
and equal in the regionswhere mainly mediastinoscopy were used and the reion
where Endoscopic Ultrasound were used
Conclusion: For the first time it is possible to get an impression of the impact
of the use of EBUS-TBNA and EUS-FNA in a national populationof lung cancer
patients. The were no difference in the cN/pN ratio in the areas where they used
mediastinoscopy and where they used endoscopic Ultrasound.

P1970
Impact of endobronchial ultrasound guided transbronchial needle aspiration
(EBUS-TBNA) in the evaluation of mediastinal adenopathy in lung cancer
Niamh Coleman1, Amanda Lavan1, Killian Hurley2, Ross Morgan2. 1Internal
Medicine, Beaumont Hospital, Dublin, Ireland; 2Respiratory Medicine, Beaumont
Hospital, Dublin, Ireland

Introduction: TBNA is an established technique for sampling mediastinal nodes
in the diagnosis and staging of lung cancer. The advent of EBUS-TBNA has
allowed the respiratory physician to access more and sample smaller nodes than
conventional TBNA.
Aims: To determine the diagnostic yield, sensitivity and specificity of conventional
TBNA (cTBNA) and EBUS-TBNA in our unit.
Methods: Data collected included patient characteristics, nodes sampled, patho-
logical diagnosis and clinical outcome. Following EBUS introduction, this data
was collected prospectively over a 6 month period.
Results: 63 cTBNA procedures were performed in the months preceding EBUS
introduction. The overall diagnostic yield was 71.43% (n=45) and 46.67% (n=21)
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of these specimens were from station seven. 78 specimens were acquired via
EBUS-TBNA in the first 6 months of the programme. The diagnostic yield was
83.33% (n=65), 42.3% (n=32) samples were from station 7, 28.1% (n=22) from
4R, 5.1% (n=4) from 4L and 9% (n=7) from 10R. Sensitivity for cancer improved
from 80.65% in the cTBNA group to 83.33% in the the EBUS-TBNA group despite
a dip to 75% in the first 3 months of the programme when analysed seperately.
Specificity was 100%. There were no major complications.
Conclusions: EBUS-TBNA was associated with improvement in diagnostic yield
and sensitivity for lung cancer nodal involvement when compared to conventional
technique. A clear learning curve was seen but overcome within 3 months. This
improvement in yield and the ability to sample more nodal locations may reduce
referral for surgical or repeat procedures.

P1971
Evaluation of endobronchial ultrasound-guided needle aspiration selected
samples – The point of view of pathology
Rica Zinsky1, Rolf Henrich2, Boeluekbas Boeluekbas3, Joachim Schirren3,
Annette Fisseler-Eckhoff1. 1Dr. Horst-Schmidt Kliniken, Institute of Pathology
and Cytology, Wiesbaden, Germany; 2Dr. Horst-Schmidt Kliniken, Clinic of
Internal Medicine, Wiesbaden, Germany; 3Dr. Horst-Schmidt Kliniken, Clinic of
Thoracic Surgery, Wiesbaden, Germany

Some studies were done to compare EBUS-TBNA with other methods.
The diagnostic finding of the EBUS-TBNA probes and every other medical report
of the patient was recorded. Malignancies were subdivided in NSCLC NOS, Ade-
noca, Squamous Cell Ca, Small Cell Ca, Malignancies other than the lung cancer
and Maligancies NOS. The same localisation of the lung analysed with TBNA was
examined with another method such as resection or biopsy in selected cases. With
this data, the accordance between the sampling techniques was controlled. Of these
222 TBNA probes, from lymphnode stations 7, 10, 4 and 2 such as upper thoracal
lesions, in 206 (93%) cases a diagnose (tumor or not-tumor) was made, in 16
(7%) cases no clear diagnosis could be made concerning the worse tissue quality.
128 (62%) probes were without tumorcells and 38% probes contained tumorcells.
EBUS-TBNA samples were compared with the resected tissue or biopsy findings.
In 17 of 128 of tumor-containing samples had a resection or biopsy, 82% had the
same diagnosis, 6% another diagnosis and in 12% cases no diagnosis could be
made on this material.
These 78 tumor-containing probes 31% were also checked by biopsy or resection.
In 75%cases the same diagnosis was made on EBUS-TBNA and the method. In
8%cases the diagnosis could not be specified and was doubtful, in 13% cases the
diagnosis was different and in 4% case the EBUS-TBNA was done twice with two
different diagnosis.
EBUS-TBNA was proved clinical as safe technique and reliable in lung cancer
staging and metastases detection. Histological subtyping of lung cancer is possible
such as molecular-pathological analysis can also be done from resected tissue or
biopsy material.

P1972
Can mediastinoscopy after negative endosonography in lung cancer be
omitted? Subanalysis of ASTER with focus on CT
Kurt Tournoy1, Robert Rintoul2, Christophe Dooms3, Ellen Deschepper4,
Jouke Annema5. 1Respiratory Medicine - Thoracic Oncology, Ghent University
Hospital, Ghent, Belgium; 2Respiratory Medicine - Thoracic Oncology, Papworth
Hospital, Cambridge, United Kingdom; 3Respiratory Medicine - Thoracic
Oncology, University Hospitals Leuven, Leuven, Belgium; 4Biostatistics, Ghent
University Hospital, Ghent, Belgium; 5Respiratory Medicine - Thoracic
Oncology, Leiden University Medical Center, Leiden, Netherlands

Background: Mediastinal staging in non-small cell lung cancer with endosonogra-
phy (EUS-FNA plus EBUS-TBNA) followed by mediastinoscopy is more sensitive
to detect nodal metastasis as compared to mediastinoscopy alone (ASTER trial,
JAMA 2010;304:2245). However 11 patients need to undergo a mediastinoscopy
to detect one with N2/3 missed by endosonography. We analysed if lymph node
size measured on CT scan can identify patients in whom the mediastinoscopy can
be omitted.
Methods: In ASTER, 123 patients were randomized to endosonography followed
by mediastinoscopy if the former did not show mediastinal metastasis. Sensitivity,
negative predictive value (NPV) and number of mediastinoscopies needed to detect
one false negative endosonography were calculated in the cases with complete
data (n=120; 98%).
Results: With CT, 74 patients had enlarged mediastinal nodes (≥10mm), the
prevalence of N2/3 was 65 (54-75)%. Sensitivity and NPV of endosonography was
86 (74-93) and 77 (60-88)%. Adding mediastinoscopy increased sensitivity and
NPV to 96 (87-99) and 93 (77-98)%. In the 46 patients without enlarged mediasti-
nal nodes (N0/1) the prevalence of N2/3 was 39 (26-54)%. Sensitivity and NPV
of endosonography was 89 (67-97) and 93 (79-98)%. Adding mediastinoscopy did
not improve this. In patients with enlarged vs normal-sized mediastinal nodes, the
number of mediastinoscopies needed to detect one false negative endosonography
is 6 vs. infinite (p=0.026).
Conclusions: A negative endosonography should be followed by a mediastinoscopy
in patients with enlarged mediastinal nodes on CT. In the absence of enlarged
nodes, a mediastinoscopy following a negative endosonography can be omitted.

P1973
Can mediastinoscopy after negative endosonography in lung cancer be
omitted? Subanalysis of ASTER with focus on PET
Kurt Tournoy1, Christophe Dooms2, Robert Rintoul3, Ellen Deschepper4,
Jouke Annema5. 1Respiratory Medicine - Thoracic Oncology, Ghent University
Hospital, Ghent, Belgium; 2Respiratory Medicine - Thoracic Oncology,
University Hospitals Leuven, Leuven, Belgium; 3Respiratory Medicine - Thoracic
Oncology, Papworth Hospital, Cambridge, United Kingdom; 4Biostatistics, Ghent
University Hospital, Ghent, Belgium; 5Respiratory Medicine - Thoracic
Oncology, Leiden University Medical Center, Leiden, Netherlands

Background: Mediastinal staging in non-small cell lung cancer with endosonogra-
phy (EUS-FNA plus EBUS-TBNA) followed by mediastinoscopy is more sensitive
to detect nodal metastasis as compared to mediastinoscopy alone (ASTER trial,
JAMA 2010;304:2245). However 11 patients need to undergo a mediastinoscopy
to detect one with N2/3 missed by endosonography. We analysed if FDG-PET
identifies patients in whom the mediastinoscopy can be omitted.
Methods: In ASTER, 123 patients were randomized to endosonography followed
by mediastinoscopy when the former did not show mediastinal metastasis. Sensi-
tivity, negative predictive value (NPV) and number of mediastinoscopies needed
to detect one false negative endosonography were calculated in the cases with
complete data (n=120; 98%).
Results: With PET, 77 patients had FDG-avid mediastinal nodes; the prevalence
of N2/3 was 73 (62-81)%. The sensitivity and NPV of endosonography was 88
(76-94) and 75 (57-88)%. Adding mediastinoscopy increased sensitivity and NPV
to 96 (88-99) and 91 (73-98)%. 43 patients did not have FDG-avid mediastinal
nodes, the prevalence of N2/3 was 23 (13-38)%. The sensitivity and NPV of
endosonography was 70 (40-89)% and 92 (78-97)%. Adding mediastinoscopy
increased sensitivity and NPV to 80 (49-94)% and 94 (81-98)%. In patients
with FDG-avid vs. FDG-cold mediastinal nodes, the number of mediastinoscopies
needed to detect one false negative endosonography is 6 vs 36 (p=0.078).
Conclusions: A negative endosonography should be followed by a mediastinoscopy
if PET positive mediastinal nodes are present. In the absence of PET positive nodes,
a mediastinoscopy following a negative endosonography can be omitted.

P1974
Risk of lung cancer in patients with preinvasive bronchial lesions followed by
autoflurescence bronchoscopy and chest computed tomography
Alaa Mohamed1, Shibuya Kiyoshi2, T. Fujiwara2, W. Hironobu2, H. Hoshino2,
S. Yoshida2, M. Suzuki2, K. Hiroshima2, Y. Nakatani2,
Aliae Mohamed-Hussein1, Maha Elkouly1, Tarek Mahfouz1, I. Yochino2. 1Chest
Dept., Assiut University Hospitals, Assiut, Egypt; 2Thoracic Surgury, Chiba
University, Chiba, Japan

Introduction and aim of the work: To assess risk of lung cancer (LC) in patients
with preinvasive bronchial lesions and to identify factors associated with higher
risk.
Patients and methods: 124 patients with one or more preinvasive bronchial lesions
and normal chest computed tomography (CT) (mean age 66.7 years, 121 males
and 3 females), followed-up by white light and autofluorescence bronchoscopy
(AFB) every 4-6 mo and chest CT every 6-12 mo, end points were development
of carcinoma in situ (CIS) or LC.
Results: Among 124 patients with 240 preinvasive bronchial lesions, 20 CIS or LC
lesions were detected during follow-up in 20 (16%) patients, 7 were detected as
new endobronchial lesions, 10 as new peripheral lesions and 3 as local progression
from severe dysplasia to CIS. Median time to progression was 24 months (range:
6-54 mo). The Cumulative risk of progression was 7% at one year, 20% at three
years and 44% at 5 years. Among detected lung cancers, 80% were stage 0 or
stage1 and underwent treatment with curative intent. Diagnosis of new SD during
follow-up (p=0.0001), chronic obstructive pulmonary disease (COPD) (p = 0.001)
or smoking index >52 packyear (p = 0.042) was associated with higher risk.
Even after controlling for other risk factors,COPD was associated with risk of
progression. Baseline lesion grade was not predictive of patient outcome (p =
0.146).
Conclusions: Patients with preinvasive bronchial lesions, especially those with
new SD during follow-up, COPD or smoking >52 pack-year are at high risk of
LC, AFB and CT follow-up facilitated early detection and treatment with curative
intent.

P1975
Validation of diagnostic molecular markers in bronchial fluid for lung cancer
Maria Alfonso1, Nuria Marina1, Begoña Ruiz-Argüello2, Sandra Pedrero1,
Larraitz Garcia1, Maria Uribarri2 , Sergio Carrera3, Jaime Algorta2,
Guillermo Lopez-Vivanco3, Rafael Zalacain1. 1Pneumology, Cruces Hospital,
Baracaldo, Spain; 2PROTEOMIKA, Technology Park in Vizcaya, Zamudio,
Spain; 3Oncology, Cruces Hospital, Baracaldo, Spain

Aim: To set a diagnosis method in bronchial fluid to detect lung cancer (LC) with
high sensitivity. For this, using proteomic techniques, we have identified some
biomarkers which are increased in patients with LC.
Material/Methods: We have included bronchial aspirates samples from 204 pa-
tients diagnosed with lung cancer by biopsy 141 non-microcytic (NSCLC) (59
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adenocarcinoma and 82 epidermoid), 63 microcytic (SCLC) and 49 control patients
with other non malignant pathologies.
Inmunoassays have been performed based on xMAP technology (luminex R) for
each specific molecular marker. Once the assay has been designed and optimized,
the amount of each marker has been quantified in each sample. Both groups
were compared with control group using t-student test. The diagnostic capacity of
each marker has been evaluated by ROC curve. Finally, model was obtained by
multivariate logistic regression analysis.
Results: Inmunoassays have been performed and optimized, for each marker, such
as NSCLC as SCLC cancer, in bronchial aspirates samples:
- 5 markers that detect NSCLC with sensitivity of 95% and specificity of 77%
have been obtained. The calculated ROC area was 0,95.
- 6 markers that detect NSCLC with sensitivity of 95% and specificity of 81%
have been obtained. The calculated ROC area was 0,96.
Conclusions: Some protein markers are expressed differently in patients with
cancer, not only NSCLC but also SCLC, and in patients without cancer. These
proteins detect these tumors with high sensitivity and specificity. Due to this, these
markers could be used to design a diagnostic test in clinical routine.

P1976
Curette lavage fluid analysis of EGFR, KRAS, and P53 mutations in lung
cancer patients
Fumihiro Yamaguchi1,2, Kunihiko Fukuchi2, Sakiko Tazawa1,
Hidethugu Tateno1, Eisuke Kato1, Aya Wakabayashi1, Asami Tada1,
Takuya Iwasaki1, Makoto Hayashi1, Yutaka Thuchiya1, Jun Yamashita1,
Norikazu Takeda1, Shogo Tomita1, Fumio Kokubu1. 1Department of Respiratory
Medicine, Showa University Fujigaoka Hospital, Yokohama, Japan; 2Department
of Clinical Pathology, Showa University, Tokyo, Japan

Purpose: Mutation analyses of individual lung cancer patients should provide
useful information for determining treatment. When sufficient tissue samples for
pathology cannot be collected by bronchoscopy, cytology is substituted to establish
diagnosis. In this study, epidermal growth factor receptor (EGFR), KRAS, and P53
mutations in cells attached to the curette were analyzed by collecting the lavage
fluid.
Subjects: Samples were obtained from 63 lung cancer patients receiving treatment
from April, 2009 to October 2010 at the Department of Respiratory Medicine,
Showa University Fujigaoka Hospital. Official approval for the study was obtained
in advance from the Ethics Committee for Genomic Research at Showa University.
Methods: DNAs were extracted from cells in the curette lavage fluid. PCRs were
performed to amplify mutation hot spot regions in EGFR, KRAS, and P53. The
PCR products were direct-sequenced, and the mutations confirmed by sequencing
with both forward and reverse primers.
Results and discussion: Seven patients were found with EGFR mutations and
seven with P53 mutations. No mutation in KRAS was identified. The mutation
rates observed here for the three genes were lower than those reported previously
by others. However, EGFR exon 19 deletions were identified in 6 of 53 non-small
cell lung cancer patients in this study (11.3%), making it comparable to that re-
ported elsewhere. It is felt that in instances where the number of cancer cells in the
test sample is low, it becomes difficult to detect point mutations and insertions. It
should be cautioned that in instances where direct sequencing is utilized, mutation
detection standards may vary according to the individual facility.

P1977
Clinical utility of EGFR gene mutation analysis with cytological materials
from bronchoscopy not histological materials
Kyosuke Nakata, Yoshikazu Kotani, Yukihisa Hatakeyama, Nanako Tomita,
Nobuko Hazeki, Akihiro Sakashita, Kazuyuki Kobayashi, Yasuhiro Funada,
Yoshihiro Nishimura. Division of Respiratory Medicine, Kobe University
Hospital, Kobe, Hyogo, Japan

Rationale: Epidermal growth factor receptor (EGFR) gene mutation analysis be-
comes essential in medical cares for non-small-cell lung cancer after the report
of the effectiveness of Gefitinib for non-small-cell lung cancer patients who have
EGFR gene mutations. Although most of materials for EGFR gene mutation anal-
ysis in the past reports or clinical practice is submitted from lung tissue, we must
sometimes diagnose patients as lung cancer with cytological materials because it
is sometimes difficult to get enough tissue materials in clinical practice.
Method: In our hospital, after we take cytological materials from bronchoscopy,
we wash devices with saline in the microcentrifuge tube and store this tube in a
deep freezer immediately. When the patient is diagnosed as non-small-cell lung
cancer with cytological materials, we analize the frozen materials for EGFR gene
mutation with a PCR clamp method.
Result: One hundred and seventy eight patients were diagnosed as non-small-cell
lung cancer with cytological materials from December 16, 2008 to August 5,
2010. We could diagnose histological materials only half of cases. The number
of non-small-cell lung cancer patients who had EGFR gene mutations was 36
(20.2%). Especially 34.4% of adenocarcinoma patients had EGFR gene mutation,
so there was no great difference with the rate of past reports that used tissue
diagnosis. The response rate of EGFR-tyrosine kinase inhibitor for the patients
who had EGFR gene mutations was 83%, similar to that of past reports.
Conclusion: Cytological materials from bronchoscopy are useful enough for
EGFR mutation gene analysis.

P1978
Prognostic impact of angiogenesis factors in bronchoscopic washing fluid
from patients with non-small cell lung cancer
Andriani Charpidou1, Christina Fevranoglou1, Marios Zontanos1,
Ioannis Danos2, Panos Demertzis3, Ioannis Giozos1, Kostas Syrigos1. 1Oncology
Unit, 3rd Dept. of Medicine, Athens School of Medicine, 29th Pulmonary Dept.,
33rd Pulmonary Dept., Sotiria General & Chest Hospital, Athens, Greece

Background: Angiogenesis has been proven to be a process related to the mi-
gration, proliferation and metastasis of cancer cells. The prognostic value of
angiogenesis factors is still controversial.
Aim: The aim of this study is to define the VEGF, VEGFR1 and VEGFR2 and
the ratios of VEGF/VEGFR1 and VEGF/VEGFR2 in the blood serum and the
washing of patients with newly diagnosed non-small cell lung cancer (NSCLC).
Methods: 40 patients with NSCLC participated in this study. The measurement of
the circulating (c) and washing (w) levels of VEGF, VEGFR1 and VEGFR2 was
carried out with the ELISA method.
Results: cVEGF levels is correlated with T descriptors in TNM staging system
(r=0.021), as well as the ratio VEGF/VEGFR2 in serum and washing (r=0.03. and
r=0.040 relatively). From those who were treated with chemotherapy, best responses
were observed in lower concentrations of VEGF in serum and washing (r<0.001).
Higher concentrations of wVEGF are correlated with worse overall survival (HR
2.208, 95%CI 1.132-4.308, P=0.020) and PFS (HR 2.265, 95%CI 1.145-4.483,
P=0.019). Similar results for OS and PFS were observed with high values of
the wVEGF/VEGFR2 ratio. Multivariate Cox analysis revealed as independent
markers for overall survival VEGFR2 levels in serum and washing (r=0.017 and
r=0.004 relatively), while for PFS independent markers were VEGFR1 (r=0.004),
VEGF/VEGFR1 (r=0.033) and VEGF/VEGFR2 (r=0.007) in washing.
Conclusions: The circulating VEGF levels are controversial. Nevertheless, the
definition of angiogenic markers in washing could recognize a high risk group of
patients who could benefit from an aggressive initial therapeutic approach.

P1979
Does immediate cytological analysis at bronchoscopy lead to reduced number
of biopsies?
Chukwudera Eruchie, Maria Manalo, Behdad Shambayati, Paul Murray.
Respiratory Medicine, Ashford and St Peter’s Foundation Trust, Surrey, United
Kingdom

Introduction: The British Thoracic Society guidelines [1] for diagnostic flexible
bronchoscopy in adults are currently under review. Present guidelines highlight the
importance of needing five endobronchial biopsies (EBs) to optimise diagnostic
yield. The aim of our study was to find out whether the availability of a cytopathol-
ogist during bronchoscopy has led both to a reduction in the number and need of
EBs performed.
Method: The study period was March to October 2010. We reviewed whether
the use of immediate analysis of brush biopsies or tumour roll on EBs performed
had led to a reduction in number of EBs performed by comparing the number of
biopsies performed during this period to numbers performed prior to our in-room
cytopathologist set up. We also reviewed 14 consecutive patients who had EBs
performed during the study period to look at both how many biopsies tended to be
first pass positive and how many biopsies in total were taken per patient.
Results: We found that the availability of a cytopathologist within the bron-
choscopy room has led to a significant reduction in the number of EBs performed
without detriment to diagnostic rate or further testing like IHC and EGFR status.
Of the 14 patients who had EBs 85% of cases were first pass positive with the
mean of total biopsies taken being two.
Conclusion: Our retrospective study shows that the availability of an in-room
cytopathologist reduces the number of biopsies performed and thus associated
complications. Furthermore our small cohort demonstrates that even without a
cytopathologist the recommended five EBs is unnecessary.
Reference:
[1] The British Thoracic Society Bronchoscopy Guideline Committee - Thorax

2001. 56(Suppl I):i1-i21.

P1980
The efficacy of cytology sampling in the diagnosis of suspected endobronchial
lung cancer
Farhana Shora, Gulam Haji, Haider Ali, Frances Bowen. Clinical Infection &
Respiratory Medicine Directorate, Imperial College Healthcare NHS Trust,
London, United Kingdom

Introduction: Fibreoptic bronchoscopy (FOB) is a minimally invasive procedure
that is regularly performed on an outpatient basis to aid diagnosis in suspected
cases of lung cancer.
Objective: To review the usefulness of FOB obtained washings and brushings in
the presence of an endobronchial lesion in the diagnosis of lung cancer.
Method: Retrospective analysis of 23 suspected lung cancer cases undergoing
FOB (by supervised trainees). 16 cases with a visible endobronchial lesion un-
derwent histological and cytological sampling; the remaining 7 had cytological
sampling alone.
Results: 15 (94%) cases with a visible endobronchial lesion were proven to have
a cancer. 7 (47%) cases had positive histology and cytology. 5 (33%) cases had
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positive histology alone. 3 (20%) cases had positive cytology but negative histology
in the context of an endobronchial lesion. All 7 patients without an endobronchial
lesion had negative cytology and were subsequently found not to have cancer. Only
1 patient with an endobronchial lesion had both negative histology and cytology,
and was proven not to have cancer.
Conclusion: From this retrospective analysis we conclude that 20% of lung cancers
would have been missed had cytological samples not been taken in addition to en-
dobronchial biopsies. Therefore we suggest that any patient with an endobronchial
lesion should have brushings and washings accompanying a biopsy. We cannot
deduce from our small study whether, in the absence of a visible endobronchial
lesion, brushings and washings are diagnostically valuable.

P1981
Relative contribution of cytological specimen type in the determination of
lung cancer histologic identity – Analysis of one year’s comparative data
Stylianos Michaelides1, Aphrodite Emmanouelidou2, George Goulas1,
Ageliki Lazaratou1, Despina Melemeni1, Aikaterini Blana2,
Vassilios Handrinos1. 11st Dept. of Thoracic Medicine, 2Dept. of Clinical
Cytology, Sismanoglion General Hospital, Maroussi, Athens, Attiki, Greece

We retrospectively evaluated the relative contribution of cytological specimens in
identifying the histologic type of lung cancer. Seventy-four patients (50 male &
24 female) aged 63±8.9 years (mean±SD), eventually diagnosed to have lung
cancer were studied. Diagnosis was established by either bronchoscopic or surgi-
cal biopsy.The spectrum of cytological specimens included: simple sputum smear
(SP), bronchial washings (BW), post-bronchoscopy sputum (PB), brushing smears
(BS) and transthoracic fine needle aspirates (FNA). The distribution of histologic
types was as follows: Small Cell Lung Cancer (SCLC) 24 pts (32.4%), Squamous
Cell Carcinoma 20 pts. (27%), Adenocarcinoma 14 pts. (18.9%), Undifferentiated
Carcinoma 6pts (12.3%), Large cell Carcinoma 2 pts. (0.28%). Analysis of data
showed that simple sputum cytology was diagnostic in 24.3% (relative contribution
66.6% for SCLC and 33.4% for NSCLC). Success rate of BW was 42% (almost
equally partioned between SCLC & NSCLC 52% & 48% respectively). BS di-
agnosed 23% of lung cancer, of which 56.3% was the yield for adenocarcinoma.
The contribution of FNA smears cannot be evaluated due to the very small sample
size (only 2 patients which was successful in both).The overall contribution of
cytology in the diagnosis among all types of lung cancer cases studied was 57 pts
among a total of 74 (77%). We conclude that simple sputum cytology should not
be neglected (having a diagnostic rate of 25% of patients) while the significance of
BS in adenocarcinoma (56.3%) should be emphasized given its frequent peripheral
location that does not allow obtaining tissue for histologic diagnosis.

P1982
Liquid-based cytology in the diagnosis of pulmonary malignancy in bronchial
brushings and washings
Beata Olejnicka1, Annika Dejmek2, Agneta Westman2, Nooreldin Zendehrokh2.
1Department of Medicine, Trelleborg Hospital, Trelleborg, Sweden; 2Department
of Clinical Pathology and Cytology, University Hospital, Malmö, Sweden

Background and aims: Bronchial cytology (BC) is well established in the di-
agnosis of lung cancer but some cases remain equivocal. Liquid-based cytology
(LBC) was developed to improve the diagnostic accuracy and increase the sensi-
tivity for malignancy in BC. The study was conducted to compare the diagnostic
performance of CytoRichRed (CRR) fixed Tripath preparations with conventional
smears (CS) from bronchial brushings (BB) and bronchial washings (BW).
Methods: BB and BW from 61 patients, subjected to fiberoptic bronchoscopy
were studied. BW specimens were split into two equal parts, one part was fixed in
CRR and prepared according to the TriPath protocol, one part was ethanol-fixed
and stained according to Papanicolaou. BBs were smeared onto slides, air-dried
and Giemsa-stained, then brushes were rinsed in CRR and the cellular suspensions
were processed according to the Tripath technique. Slides were evaluated in a
blinded fashion and cytological diagnoses were compared with “true” diagnoses,
based on histology and clinical data.
Results: In all 575 and 244 CS and 61 and 61 CRR/Tripath slides were
prepared from the BB and the BW, respectively. CS diagnoses agreed in
57/61 cases. In the four discrepant cases the conventional/CRR diagnoses were
atypia/benign, benign/atypia (malignancy favoured), benign/equivocal, atypia (re-
active favoured)/benign. All four cases turned out to be malignant.
Conclusions: The diagnostic accuracy did not differ between conventional and
CRR/Tripath preparations, Our results indicate that LBC using CCR/Tripath can
replace CS, significantly reducing work load and cost.

P1983
Endobronchial ultrasound and fluoroscopy in the study of peripheral lung
lesions
Albert Sánchez-Font1, Laia Giralt1, Rodrigo Alcántara2, Javier Gimeno3,
Lara Pijuan3, Ivan Vollmer2, Joaquim Gea1, Víctor Curull1. 1Servei de
Pneumologia, Hospital del Mar-Parc de Salut Mar, Barcelona, Spain; 2Servei de
Radiodiagnòstic, Hospital del Mar-Parc de Salut Mar, Barcelona, Spain; 3Servei
d’Anatomia Patològica, Hospital del Mar-Parc de Salut Mar, Barcelona, Spain

Introduction: Endobronchial ultrasound (EBUS) is a minimally invasive tech-

nique that expands the view of the bronchoscopist beyond the lumen of the airway.
Radial probe EBUS (rEBUS) is used for the detection of peripheral lung lesions.
Aim: To analyze the diagnostic yield of rEBUS in peripheral pulmonary lesions.
Methods: All patients which underwent bronchoscopy to study peripheral lung
lesions from January 2009 to February 2011 were prospectively included. Patients
were randomly distributed in two groups: fluoroscopy and rEBUS (30 patients,
70.4±7.8 years) or fluoroscopy alone (64 patients, 68.1±10.9 years). All proce-
dures were performed under fluoroscopic guidance with iv conscious sedation.
rEBUS was performed using an endoscopic ultrasound system (EU-M60, Olym-
pus, Tokyo, Japan), equipped with a 20-MHz mechanical radial type miniature
probe (UM-BS S20-17S). Bronchoscopist, cytologist, study protocol, techniques
and tools were the same ones throughout the whole study.
Results: 94 patients (68.9±10 years) with peripheral pulmonary lesions suspicious
of malignancy were studied. The average size of these lesions was 35.2±13.6 mm
in rEBUS group vs 41.8±19.6 mm in fluoroscopy group (n.s). In 26 cases (27.6%)
the size was <30 mm: 7 cases (23%) in rEBUS group vs 19 (29%) in fluoroscopy
group (n.s). Global diagnostic yield was 73% using rEBUS whereas it was 67%
when using fluoroscopy alone (n.s.). Diagnostic yield in lesions <30 mm was
higher in rEBUS (86% vs 58%, n.s.). No complications were reported related to
rEBUS or iv sedation.
Conclusions: rEBUS is a promising, useful and safe technique for the diagnosis
of peripheral pulmonary lesions, especially in those of small size.

P1984
Diagnosis of pulmonary nodules localized beyond the range of standard
bronchfiberoscope – Preliminary results
Szymon Skoczynski, Grzegorz Brozek, Wladyslaw Pierzchala. Department of
Pulmonology SP CSK in Katowice, Medical University of Silesia, Katowice,
Poland

Background: There is a wide range of tools used in diagnosis of pulmonary
nodules localized beyond the range of standard bronchfiberoscope, but is still
difficult to choose best method to obtain tissue samples.
Aims and objectives: The aim of our study was to asses safety and utility of
methods currently used in Department of Pulmonology in Katowice, Poland, and
on the basis of obtained results to prepare diagnostic protocol to be tested in
prospective study.
Methods: 93 consecutive patients records (56 females and 37 makes) were an-
alyzed. Included patients had at least one pulmonary nodule exceeding 10 mm
in diameter, which on the basis of CT scan was not assessable by standard
bronchofiberoscope.
Results: 64 transthoracic biopsies were performed: 40 CT-guided cytological [22
(55%) diagnostic], 20 ultrasound guided cytological [10 (50%) diagnostic] and
4 ultrasound guided histological [all diagnostic] respectively. Pleural fluid was
examined 8 times but only one pleurocentesis was diagnostic. Sputum analysis
was performed 16 times but all results were not diagnostic. Out of 39 cases in
which bronchofiberoscopy was performed 6 (15,9%) were diagnostic. All, except
one positive diagnoses were pulmonary cancer. Out of 40 CT guided biopsies
17 (42,5%) were complicated by pneumothorax. In 3 (7,5%) cases drainage was
required. Out of 20 ultrasound guided cytological biopsies there was 1 pneumoth-
orax not requiring drainage. There were no observed complications in histological
biopsies. The diameter of nodules in patients with positive diagnosis was bigger
(p<0,05).
Conclusions: Accurate selection of diagnostic tools seems to be crucial for
effective and safe diagnosis of pulmonary nodules.

245. Mechanical ventilation and lung injury:
new advances

P1985
Late-breaking abstract: High flow oxygen therapy decreases endotracheal
intubation requirement in patients with ALI or ARDS
Guillaume Schnell1,2 , Claire Andrejak1, Bouchra Lamia2, Bénédicte Toublanc1,
Jean-François Muir2, Antoine Cuvelier2, Vincent Jounieaux1. 1Pulmonary and
Respiratory Intensive Care Unit, Amiens Teaching Hospital, Amiens, France;
2Pulmonary and Respiratory Intensive Care Unit, Rouen University Hospital &
UPRES EA 3830, University of Rouen, Rouen, France

High flow oxygen (HFO) therapy is able to deliver up to 60L/min of a heated
and humidified air-oxygen mixture through nasal cannulae and to provide small
amount of positive end-expiratory pressure. Our objective was to assess the out-
come of patients admitted for acute lung injury (ALI) or acute respiratory distress
syndrome (ARDS) who were treated by HFO and to determine if HFO could
decrease endotracheal intubation rate.
We retrospectively selected 38 consecutive patients (median age 57 yrs) admitted
in ICU for ALI (n=5, 13%) or ARDS (n=33, 87%) and who underwent HFO
(Optiflow®, Fisher & Paykel, France) at admission (PaO2 = 65 mmHg, PaO2/FiO2
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= 110±71 mmHg). Most of our population (26/38 patients, 68%) resolved their
acute episode with HFO. In this group, invasive ventilation was not required and
this decision was not stated on EOL care (success group). PaO2/FiO2 at admission
was found higher in the success group (126 vs. 76 mmHg, p=0.04). Failure pa-
tients (12/38, 32%) exhibited more comorbidities (Charlson’s score = 4.5 vs. 2.5,
p=0.034) and appeared more severe at admission (SAPS2 = 45 vs. 31, p=0.0054).
After 24 hours, the %FiO2 under HFO was significantly lower in the success group
(50% vs. 70%, p=0.004). The hospitalization length was similar in both groups
(p=0.28). Hospital mortality rate was significantly higher in the failure group than
in the success group ((92% vs. 4%, p<0.0001) as was the 28-days mortality rate
(respectively: 83% and 4%, p<0.0001).
In conclusion, HFO may avoid endotracheal intubation during ALI/ARDS and its
usefulness in hypoxemic respiratory failure needs further investigations.

P1986
In vitro performance of an improved collapsible holding chamber (CHC) for
the delivery of bronchodilators to patients receiving mechanical ventilation
Mark Nagel, Valentina Avvakoumova, Rubina Ali, Cathy Doyle, Jolyon Mitchell.
Medical Aerosol Laboratory, Trudell Medical International, London, ON, Canada

Bronchodilator delivery by pressurized metered-dose inhaler (pMDI) to patients
on mechanical ventilation is best achieved without breaking the breathing circuit.
We describe an evaluation of an improved CHC (AeroVent Plus*, Trudell Medical
International, London, Canada (n=5 devices, 1 measurement/device)), in which
the pMDI canister receptacle is offset from the CHC axis to reduce internal im-
paction, and can also accept GSK pMDI canisters having a dose counter. Delivery
of 3-actuations of salbutamol (HFA-Ventolin*, GSK (Canada); 100-μg/actuation)
was assessed with the expanded CHC inserted in the inspiratory limb of an adult
breathing circuit equipped with a 7-mm diameter endotracheal tube (ETT). An
adult test lung (Michigan Instruments) was used to simulate the patient. The circuit
was humidified near to body conditions (T = 36°C, 100%RH), and tidal breathing
(600-mL, duty cycle = 33%, 10 breaths/min) was simulated by a servo ventilator
(Siemens, model 900C). A filter was located between the distal end of the ETT and
test lung to collect the aerosol. Total mass (TM) of salbutamol after 6 respiratory
cycles was determined by HPLC-UV spectrophotometry. Similar measurements
were undertaken with a Spirale* CHC (Armstrong Medical), providing benchmark
data from a European marketed CHC having the pMDI receptacle in-line with
the axis of the device. TM (mean ± S.D.) from the AeroVent Plus and Spirale
CHCs was 22.7±3.1 and 4.7±0.7 μg/actuation respectively. Clinicians using these
devices should be aware of the implications of the difference in drug output
between these apparently similar devices.

P1987
Comparisons of predictive performance of breathing pattern variabilities
measured during T-piece, automatic tube compensation and pressure support
ventilation for weaning ICU patients from mechanical ventilation
Mauo-Ying Bien1,2,3, Yu Ru Kou4,5, You Shui Lin6, You-Lan Yang1,
Chung-Hung Shih1,2 . 1School of Respiratory Therapy, College of Medicine,
Taipei Medical University, Taipei, Taiwan; 2Division of Pulmonary Medicine,
Department of Internal Medicine, Taipei Medical University Hospital, Taipei,
Taiwan; 3Division of Pulmonary Medicine, Department of Internal Medicine,
Wan Fang Hospital, Taipei, Taiwan; 4Institute of Physiology, National Yang-Ming
University, Taipei, Taiwan; 5Institute of Emergency and Critical Care Medicine,
National Yang-Ming University, Taipei, Taiwan; 6Department of Physiology,
College of Medicine, Taipei Medical University, Taipei, Taiwan

Objective: To compare the influence of different ventilatory supports on the
predictive performance of breathing pattern variabilities (BPV) for extubation
outcomes in ICU patients.
Methods: 68 ready-for-weaning patients were divided into success (n=45; ES) and
failure (n=23; EF) groups based on their extubation outcomes. Breath-to-breath
analyses of peak inspiratory flow (PIF), total breath duration, tidal volume and
rapid shallow breathing index (BB-RSBI) were performed for three 30-min periods
while patients randomly received T-piece, 100% inspiratory automatic tube com-
pensation with 5 cmH2O PEEP (ATC) and 5 cmH2O pressure support ventilation
with 5 cmH2O PEEP (PSV) trials. Coefficient of variations (CV) and SD1 and
SD2 of the Poincaré plot were analyzed to serve as BPV indices.
Results: Under all three trials, BPV in EF patients were smaller than in ES patients.
ATC and PSV decreased the ability of certain BPV indices to discriminate ES from
EF than T-piece trial. The areas under the ROC curve of these BPV indices were:
T-piece > ATC > PSV. Analysis of the classification and regression tree indicated
that during the T-piece trial, a SD1 of PIF > 3.36 L/min defined a group including
all ES patients and the combination of a SD1 of PIF ≤ 3.36 L/min and a CV of
BB-RSBI ≤ 0.23 defined a group of all EF patients. The decision strategies using
SD1 of PIF and CV of BB-RSBI measured during ATC and PSV trials achieved a
less clear separation of EF from ES.
Conclusions: BPV measurement during the T-piece trial is the best choice for
predicting extubation outcome in ICU patients.

P1988
High-frequency oscillatory ventilation – A safe procedure for COPD patients?
Sven Pulletz1, Ute Achtzehn2, Andreas Pechmann2, Ernst Schmidt2,
Michael Quintel3, Norbert Weiler1, Inéz Frerichs1. 1Department of
Anaesthesiology and Intensive Care Medicine, University Medical Center
Schleswig-Holstein, Campus Kiel, Kiel, Germany; 2Department of Internal
Medicine IV, Medical Center Chemnitz, Chemnitz, Germany; 3Department of
Anaesthesiology, Emergency and Intensive Care Medicine, University Medical
Center Göttingen, Göttingen, Germany

Introduction: High-frequency oscillatory ventilation (HFOV) is an alternative
type of mechanical ventilation. HFOV is usually considered as not indicated in
patients with obstructive lung disease because of the theoretical risk of air trapping
and hyperinflation.
Aim and objectives: Intention of this study was to establish if HFOV can safely
be applied in patients with exacerbation of chronic obstructive pulmonary disease
and hypercapnic respiratory failure.
Methods: Ten patients with acutely exacerbated chronic obstructive pulmonary
disease (GOLD stages II-IV) requiring intensive care treatment who failed on non-
invasive ventilation were studied. After initial conventional mechanical ventilation
(CMV) of less than 72 hours all patients were transferred to HFOV for 24 hours
and then back to CMV.
Main results: Regional lung aeration and ventilation were assessed by electrical
impedance tomography. HFOV was tolerated well, no adverse effects were ob-
served. Effective CO2 elimination and oxygenation were achieved. Arterial partial
pressure of CO2 was 52±13 mmHg (mean ± SD) during CMV before transition
to HFOV and 47±9 mmHg by the end of the 24-hour period of HFOV. Ventilation
was more homogeneously distributed during HFOV than during initial CMV.
No signs of hyperinflation induced by HFOV were identified. Higher respiratory
system compliance and tidal volume were found during CMV after 24 hours of
HFOV than before.
Conclusions: Contrary to present recommendations on the use of HFOV in adult
patients our pilot study indicates that this type of mechanical ventilation can safely
be used in patients with chronic obstructive lung disease.

P1989
Efficacy of a ventilator bundle for the prevention of the ventilator-associated
pneumonia
Felipe Chertcoff1, Miguel Blasco1, Carolina Giuffre2, Lorena Maldonado1,
Sergio Verbanaz2, Elias Soloaga1, Emiliano Descotte1, Ernesto Efron2.
1Respiratory and Critical Care Medicine, British Hospital, Buenos Aires,
Argentina; 2Infectology, British Hospital, Buenos Aires, Argentina

Introduction: Several specific and general strategies have proven effectiveness for
prevention of ventilator-associated pneumonia (VAP).
Objective: To evaluate the impact of a ventilator bundle and the control of process
measures on the rate of VAP in our Intensive Care Unit.
Methods: A prospectively ventilator bundle have applied to every patient who
received mechanical ventilation (MV). Daily control of the application of venti-
lator bundle was registered and weekly control of ventilator bundle compliance
was registered. We compare the VAP rate of two periods, 25 months before the
implementation of the bundle and 11 months after. The Poisson regression test was
used. The methodology of the NHSN (National Healthcare Safety Network) was
used for infection surveillance and the methodology of IHI (Institute of Healthcare
Improvement) was used for compliance control.
Results: The MV use rate was (ventilator day/patients day) higher during the
bundle period compare to the previous period (1381/2253 = 0.61 vs. 2840/5262 =
0.54 p<0.0001), the MV average days was also higher during the bundle period
(8.52±2.07 vs. 7.03±1.61 p<0.0001). The VAP rate was lower during the bundle
period compare with the previous one (3.62‰ MV days vs. 12.32‰ MV days
p=0.001) with a reduction of the VAP of 70.61%. The compliance to the ventilator
bundle was 97.91% and the fulfillment of the ventilator bundle was 90.13%.
Conclusion: The application of a ventilator bundle and control of ventilator bundle
compliance was associated with a diminishment of the VAP rate.

P1990
Effects of N-acetylcysteine in lipopolysaccharide-induced acute lung injury in
the rat: Treatment after acute lung injury
Jae Sung Choi, Ho Sung Lee, Ki Hyun Seo, Ju Ock Na, Yong Hoon Kim.
Division of Pulmonary and Critical Care Medicine, Soonchunhyang University
Cheonan Hospital, Cheonan, Republic of Korea

Introduction: As it has been known that N-Acetylcysteine (NAC) which is a free
radical scavenger and antioxidant reduces acute lung injury of rats stimulated by
endotoxin, studies on NAC are being executed recently as a way of treatments of
lung injuries. This study was to elucidate effect of NAC in LPS-induced acute lung
injury in rats.
Methods: Six weeks old SD rats were divided into 4 groups (group 1: saline, 2:
NAC, group 3: LPS, group 4: LPS+NAC). LPS was intravenously injected at the
rate of 5mg/kg. NAC of 20mg/kg was injected into abdominal cavity 3, 6 and
12 hours after the injection of LPS. BAL fluids and lung tissues were obtained
from individual rats. Using 100mg of lung tissues, the levels of NF-kB and lipid
peroxidation (LPO) were measured.

346s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



MONDAY, SEPTEMBER 26TH 2011

Results: Neutrophilic inflammations of the lung tissues and BAL fluids were the
most severe in the LPS group. The amounts of NF-kB in the group 3 (0.32±0.23
ng/μl) showed statistically significant differences compared with the group 1
(0.16±0.12 ng/μl), 2 (0.16±0.12 ng/μl) (p<0.001) and 4 (0.25±0.19 ng/μl)
(p<0.05). The amounts of LPO in the group 3 (15.29±3.76 nmol/ml) showed sta-
tistically significant differences compared with the group 1 (4.35±4.27 nmol/ml),
2 (4.99±5.06 nmol/ml) (p<0.001) and 4 (7.65±6.24 nmol/ml) (p<0.01).
Conclusion: N-Acetylcysteine has a protective effect to reduce acute lung injury
stimulated by endotoxin and it is considered that the mechanism appears in relation
to neutrophils that are mainly involved in lung injuries.

P1991
C-reactive protein as a predictor of mortality in patients with severe sepsis in
intensive care unit
Zuhal Karakurt, Ozlem Yazicioglu Mocin, Ozkan Devran, Nalan Adiguzel,
Gokay Gungor, Merih Kalamanoglu Balci, Ece Oz, Adnan Yilmaz. Intensive
Care Unit, Sureyyapasa Chest Diseases and Thoracic Surgery Training Hospital,
Istanbul, Turkey

Objective: We aimed to research whether initial and/or third day of C- reactive
protein (CRP) values can be good predictors of mortality as other well known
complex predictors of mortality (ie, SOFA scores) for patients with severe sepsis
requiring ICU.
Methods: Observational cohort study was done in a 20 beds respiratory ICU in
chest diseases center in January 2009- March 2010. Patients with severe sepsis
due to respiratory diseases (pneumonia, acute exacerbation of chronic obstructive
pulmonary diseases, bronchiectasis) were enrolled in this study. Patients with
rheumatic diseases and cancer were excluded from study. SOFA scores and CRP
values on admission, third day and mortality rate were recorded. The receiver
operator characteristic (ROC) method and area under curve (AUC) were used to
compare SOFA scores, CRP values.
Results: In study period 814 patients were admitted to ICU and eligible 314
patients had severe sepsis were included. Sepsis related mortality rate was 14.2%
(n=45). AUC of CRP values and SOFA scores on admission and 3rd day were
calculated AUC: 0,57 (CI:0.48-0,66); 0,72 (CI: 0,63-0,80); 0,72 (CI: 0,64-0,81);
0,76 (CI: 0,67-0,86), respectively. Sepsis due to nosocomial infection, on 3rd
day CRP >100mg/L, higher 3rd day SOFA scores were found as risk factors
for mortality (odds ratio [OR]: Confidence Interval [CI]; OR: 3.76, CI: 1.68-8.40
p<0.001 and OR: 2.70, CI 1.41-2.01, p<0.013 OR: 1.68, CI: 1.41-2.01 p<0.0001
respectively).
Conclusion: Third day CRP values especially >100mg/L are better mortality
predictor than first day CRP and as valuable as SOFA scores in patients with
severe sepsis in ICU.

P1992
Mechanical properties of ALI/ARDS lung may be heterogenous
Massimo Cressoni1, Daniela Febres1, Chiara Chiurazzi1, Gallazzi Elisabetta1,
Antonella Marino1, Federica Ylenia Romano1, Matteo Brioni1,
Eleonora Carlesso1, Davide Chiumello2, Luciano Gattinoni1,2 . 1Dipartimento di
Anestesiologia, Terapia Intensiva e Scienze Dermatologiche, Università degli
Studi di Milano, Milan, Italy; 2Dipartimento di Anestesia, Rianimazione, Terapia
del Dolore, Fondazione IRCCS Ca’ Granda - Ospedale Maggiore Policlinico,
Milan, Italy

Introduction: ARDS is characterized by lung collapse which is partly reversible
by the application of PEEP; it is common belief that recruited lung units resume
normal gas/tissue ratio and mechanical properties so that optimal PEEP can be set
according to EELV and compliance changes.
Methods: We retrospectively analyzed 68 ALI/ARDS patients CT scans performed
at 5 and 15 cmH2O PEEP [1]. Assuming that lung expansion while increasing
PEEP is homogeneous, we divided each lung along the transverse, sagittal and
coronal axes in oreder to obtain 125 parallelepiped compartments with an average
weight of 5 g and we estimated a surrogate compliance per gram of tissue as:
(� Volume of gas/� PEEP)/gram of tissue.
Each lung compartment was classified according to its gas/tissue ratio as shown in
Table 1.
Results: In Table 1 we summarize the surrogate compliances as median [interquar-
tile range]. As shown the median compliance of the well inflated tissue was almost
double the compliance of the poorly inflated tissue while the surrogate compliance
of the recruited lung units was between the surrogate compliance of well inflated
and poorly inflated tissue.

Table 1. Specific lung tissue compliances

Surrogate compliance 5-15

Not inflated (g/t < 0.1) 0.00 [0.00 to 0.00]
Recruited 5-15 0.040 [0.02 to 0.10]
Poorly inflated (g/t < 1) 0.033 [0.00 to 0.08]
Well inflated (1 < g/t <9) 0.061 [0.00 to 0.15]
Over inflated (g/t > 9) 0.132 [–0.11 to 0.18]

Conclusions: As recruited regions while increasing PEEP reach a lower gas tissue

ratio and a smaller compliance than well inflated tissue changes in compliance
may not be used to estimate lung recruitment at bedside.
Reference:
[1] Gattinoni, L. et al. N Engl J Med 2006; 354:1775-1786.

P1993
Lactate and lactate clearance were associated with higher mortality in
patients with septic shock
Prapun Kittivoravitkul, Anan Wattanathum, Adisorn Wongsa. Pulmonary and
Critical Care Division, Department of Medicine, Phramongkutklao Hospital,
Bangkok, Thailand

Introduction: An elevated lactate level is associated with higher mortality in
patients with severe sepsis. Also, lactate clearance is a surrogate for magnitude
and duration of global tissue hypoxia. However, the utility of the lactate clearance
after ICU admission as an indicator of outcome in patients with septic shock is
still limited.
Objectives: The purpose of study is to evaluate the advantage of lactate level and
clearance in predicting mortality of patients with septic shock.
Methods: We prospectively enrolled 38 patients with septic shock in ICU at Phra-
mongkutklao hospital. Measurements of venous lactate and ScvO2 were obtained
at 0, 2, 6, 24, 48, and 72 hours after ICU admission. Lactate clearance was defined
as the percent change in lactate levels after 2 or 6 hours from the baseline value.
The primary outcome was 28-day mortality rate.
Results: The 28-day mortality rate was 55.3%. There was no significant differ-
ences in 28-day mortality rate between normal ScvO2 (≥ 70%) group and low
ScvO2 (< 70%) group at initial presentation. Using cut off value of 3 mmol/L,
higher initial lactate level was significantly associated with higher 28-d mortality
(p = 0.017). There was, also, significant association between lactate non-clearance
(lactate clearance < 10%) at 2 and 6 hrs and higher 28-d mortality (p = 0.029 and
0.014).
Conclusions: Early lactate clearance may indicate a resolution of global tissue
hypoxia and is associated with decreased mortality. Patients with higher lactate
clearance after 2 and 6 hrs of ICU admission have improved outcome compared
with those with lower lactate clearance. Also, initial lactate level was independently
associated with 28-day mortality rate.

246. Genetic and molecular background in
pulmonary fibrosis

P1994
Mutations in SFTPC, SFTPA2 and TERT explain 60% of familial pulmonary
fibrosis and correlate to specific disease phenotypes
Coline van Moorsel1,2, Joanne van der Vis1, Matthijs van Oosterhout1,
Henk Ruven1, Pim de Jong2, Wouter van Es1, Jules van den Bosch1,2,
Jan Grutters1,2 . 1Center for Interstitial Lung Disease, St Antonius Hospital,
Nieuwegein, Netherlands; 2Heart & Lung Disease, University Utrecht, Utrecht,
Netherlands

Idiopathic Pulmonary Fibrosis (IPF) is a fatal lung disease, histologically charac-
terized by diffuse interstitial remodeling and patchy inflammation. A significant
percentage of IPF patients have a familial form of the disease. Separate reports
have identified mutations in Surfactant Protein-C (SFTPC), Surfactant Protein-
A2 (SFTPA2), Telomerase Reverse Transcriptase (TERT) or Telomerase RNA
component (TERC) in these families.
We determined the frequency of mutations in SFTPC, SFTPA2, TERT and TERC
in 20 patients with Familial Pulmonary Fibrosis (FPF).
Heterozygous non-tolerated sequence changes were detected in 12 out of 20
patients, consisting of 5 SFTPC, 2 SFTPA2 and 5 TERT mutations. Mutations
segregated with disease in each family and haplotype analysis showed that identical
mutations had arisen independently. Families with SFTPC and SFTPA2 mutations
always had evidence of parent-offspring disease transmission, while in families
with TERT mutation sibs were affected. Pediatric pulmonary disease occurred only
in families with SFTPC mutations. Carriers of an SFTPA2 mutation also suffered
from lung cancer. Families with a TERT mutation usually presented as typical
IPF and did not show clear symptons associated with other known syndromes of
telomere shortening.
This is the first report of a cohort of IPF families that is completely sequenced for
candidate genes. We could identify a mutation in 60% of patients with FPF. These
mutations correlated with a specific disease phenotype. The function of each of
the mutated genes is very different, but all indicate towards a central role for the
alveolar type II cell in disease pathogenesis.
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P1995
Association between polymorphisms in the P53 and P21 genes and IPF
Nicoline Korthagen1, Coline van Moorsel1, Karin Kazemier2, Jan Grutters1,2.
1Pulmonology, St Antonius Hospital, Nieuwegein, Netherlands; 2Division Heart
and Lungs, University Medical Center Utrecht, Utrecht, Netherlands

Introduction: Idiopathic pulmonary fibrosis (IPF) is devastating and progressive
lung disease. Its aetiology remains unclear but is thought to involve damage to the
epithelium and abnormal repair. Alveolar epithelial cells near areas of remodelling
show an increased expression of proapoptotic molecules (1,2). The purpose of this
study was to investigate the role of genes involved in cell cycle control in IPF.
Materials and methods: We included 353 controls and 77 IPF patients and deter-
mined genotypes for five polymorphisms in the p53 gene and four polymorphisms
in CDKN1A, the gene encoding p21. In PBMC from 16 healthy controls mRNA
expression of p53 and p21 was determined.
Results: The rs12951053 and rs12602273 polymorphisms in the p53 gene were
significantly associated with survival in IPF patients. Carriers of the minor al-
lele had a 4-year survival of only 22% versus 57% in the non-carrier group
(p=0.006). All four polymorphisms in CDKN1A significantly predisposed to IPF.
The rs2395655 polymorphism was most associated with increased risk of devel-
oping IPF. In addition, the rs2395655G allele was associated with a rapid decline
in lung function. The rs733590 polymorphism was significantly associated with
p21 mRNA expression levels.
Conclusion: This study reports the novel finding that polymorphisms in the p53
gene are associated with survival and polymorphisms in the p21 gene predispose
to IPF. This suggests cell cycle defects are involved in the pathology of IPF.
Variations in the p53 and p21 genes can impair the response to cell damage and
increase the loss of alveolar epithelial cells.
1 Kuwano, K. et al. Am J Respir. Crit Care Med. 1996; 154:477-483.
2 Plataki, M. et al. Chest 2005;127:266-274.

P1996
Genetic variability in the IL1RN gene and the balance between IL1-Ra and
IL-1β in IPF
Nicole Barlo1, Coline van Moorsel1, Nicoline Korthagen1, Michiel Heron1,
Ger Rijkers2, Henk Ruven3, Jules van den Bosch1, Jan Grutters1. 1Centre for
Interstitial Lung Diseases, Department of Pulmonology, St. Antonius Hospital,
Nieuwegein, Netherlands; 2Department of Medical Microbiology and
Immunology, St. Antonius Hospital, Nieuwegein, Netherlands; 3Department of
Clinical Chemistry, St. Antonius Hospital, Nieuwegein, Netherlands

Introduction: Idiopathic pulmonary fibrosis (IPF) is a rapidly progressive inter-
stitial lung disease of unknown etiology. Interleukin (IL) -1β plays an important
role in inflammation and has been associated with fibrotic remodelling. We investi-
gated the balance between IL-1β and interleukin-1 receptor antagonist (IL-1Ra) in
bronchoalveolar lavage fluid (BALf) and serum as well as the influence of genetic
variability in the IL1B and IL1RN gene on disease susceptibility and cytokine
levels.
Materials and methods: In 77 IPF patients and 349 healthy controls, single
nucleotide polymorphisms (SNPs) in the IL1RN and IL1B gene were determined.
Serum and BALf IL-1Ra and IL-1β levels were measured using a multiplex
suspension bead array system and were correlated with genotypes.
Results: Both in serum and BALf a significantly decreased IL-1Ra/ IL-1β ratio
was found in IPF patients compared to healthy controls. In the IL1RN gene, one
SNP was associated with both the susceptibility to IPF and reduced IL-1Ra/IL-1β

ratios in BALf.
Conclusion: Our results show that genetic variability in the IL1RN gene plays a
role in the pathogenesis of IPF and that this role may be more important than until
recently thought. IPF patients appear to have a relative shortage of IL-1Ra, which
might contribute to a pro-inflammatory and pro-fibrotic environment in their lungs.

P1997
The relationship of IL-4 cytokine gene polymorphisms, HRCT and
histopathological score in patients with idiopathic pulmonary fibrosis
Martina Vasakova1, Martina Sterclova1, Radoslav Matej2, Libor Kolesar3,
Jelena Skibova4, Ilja Striz3. 1Department of Respiratory Diseases, Thomayer
University Hospital, Prague, Czech Republic; 2Department of Histoptahology
and Molecular Medicine, Thomayer University Hospital, Prague, Czech
Republic; 3Department of Immunogenetics, Institute for Clinical and
Experimental Medicine, Prague, Czech Republic; 4Medical Statistic Unit,
Institute for Clinical and Experimental Medicine, Prague, Czech Republic

Introduction: Idiopathic pulmonary fibrosis (IPF) is a serious disease with un-
known etiology, where an influence of cytokine gene polymorphisms is presumed.
We compared HRCT alveolar (AS) and interstitial score (IS) and histoptahologic
score with IL-4, and IL-4RA gene polymorphisms in IPF patients.
Subjects and methods: IPF was diagnosed in 46 patients according to ATS/ERS
consensus statement. 43 patients had evaluable HRCT investigations, 14 patients
had surgical lung biopsy. HRCT scans were evaluated using IS and AS scales by
Gay et al. The histopathological evaluation of lung biopsies comprised: myofi-
broblast foci (MF), inflammation, eosinophils, granulomas and Ashcroft criteria
for fibrosis grading. The IL-4 (-1098) (-590) (-33) and IL-4 RA +1902 gene
polymorphisms were characterized utilizing a PCR- SSP method.

Results: AS was higher in IL-4 haplotypes 1 TTC and TTT carrierrs (p=0.0423).
Ashcroft score was more advanced in IL-4 haplotype 2 GCC (p= 0,013) and MF
counts were higher in TCC carriers (p=0,0736). IL-4 RA +1902 A1 G and IL-4
-590 A1 T correlated with higher AS (p=0,0335; p=0,0123). Ashcroft score was
higher in IL-4 -1098 A2 G and IL-4 -33 A1 T carriers (p= 0,0443, p=0,0915).
Conclusions: We assume that IL-4 and IL-4RA polymorphisms might influence
HRCT and histopathological phenotype of IPF. The correlation of functionally
relevant IL-4 genes polymorphisms (especially IL-4 -33 T) with AS could mean,
that new alveolar lesions with continuing fibrosis are more pronounced in these
polymorphisms carriers. The positive correlation of IL-4 -33 A1 T with Ashcroft
score might support a hypothesis of fibrogenetic role of IL-4 in IPF.

P1998
Familial idiopathic pulmonary fibrosis and “genetic anticipation”
Claudia Ravaglia1, Sara Tomassetti1, GianLuca Casoni1, Micaela Romagnoli1 ,
Christian Gurioli1 , Carlo Gurioli1 , Sara Piciucchi2, Venerino Poletti1 . 1Diseases
of the Thorax, GB Morgagni Hospital, Forlì, FC, Italy; 2Radiology, GB Morgagni
Hospital, Forlì, FC, Italy

Background: Telomere dysfunction can be associated to “genetic anticipation”,
earlier age of onset and more rapid progression of disease in succeeding genera-
tions, well known in Dyskeratosis Congenita, due to heterozygous TERC/TERT
mutations (essential components of telomerase), which have been reported in
8-15% of families with Idiopathic Pulmonary Fibrosis (IPF) and 1-3% of non
familial IPF.
Aims and objectives: Retrospective study to assess whether a form of genetic
anticipation can be found in families with IPF and to establish clinical features
and outcome of familial IPF in comparison to non familial IPF
Methods: We reviewed all files of patients with familial IPF seen at our department
(17 families consisting of a total of 37 individuals) and compared age at diagnosis,
clinical progression, frequency of acute exacerbations and survival outcomes with
a database of 162 patients with non familial IPF. We are sequencing TERT and
TERC genes in patients with familial IPF.
Results: Among the familial IPF patients, 5 had their father or mother affected; in
all these cases the son/daughter was diagnosed earlier than the parents (mean age
56,4 years vs 72,4) and had a more rapid progression (all patients had at least one
disease progression during follow-up); mean age of diagnosis of siblings and non
familial IPF patients was 60,9 years and 65,4 years respectively.
Conclusions: We hypothesize a form of genetic anticipation in families with IPF,
with the latest generations being most severely affected. We are sequencing TERT
and TERC genes in these patients to demonstrate that genetic anticipation in
Familial IPF is associated to the inheritance of shorter-than-normal telomeres in
association with the defective telomerase activity.

P1999
Association of single nucleotide polymorphisms in 4 genes (VDR, COL1A1,
CALCR and BGLAP) with susceptibility to steroid osteoporosis in patients
with idiopathic pulmonary fibrosis (IPF)
Anna Ulitina1,2, Dali Dzadzua2, Lubov’ Novikova2, Irina Pavlenko2,
Julia Ilkovich2 , Michael Dubina1. 1Department of Molecular and Genetic
Technologies, Pavlov State Medical University, St. Petersburg, Russian
Federation; 2Research Institute of Pulmonology, Pavlov State Medical University,
St. Petersburg, Russian Federation

Steroid osteoporosis is a serious medical and economic problem. At the same time,
osteoporosis is a polygenic disorder.
Aim: To assess effectiveness of steroid osteoporosis prevention by antiresorptive
agents (ARA - Bisphosphonates, Calcitonin) in patients with IPF with different
genetic predisposition to osteoporosis.
Subjects: 114 patients with IPF, 19 males, 95 females, age 56.7±10.6 years,
treated with Corticosteroids (CS).
Methods: Bone mineral density (BMD) measuring by DEXA, patients’ question-
naires and genotyping were used. Genomic DNA was isolated from peripheral
leukocytes. We investigated 5 SNPs by PCR-RFLP analysis in 4 genes: vitamin D
receptor, collagen type1 alpha1, calcitonin receptor and osteocalcin.
Results: Severity of BMD loss and bone fractures occurrence strongly correlated
with CS cumulative dose (p=0.010 and p=0.001, respectively). Multiple regres-
sion analysis showed significant influence of only VDR-FokI on BMD (p=0.009),
and BGLAP was about significant (p=0.081). Environmental factors, firstly ARA
intake, seems to have stronger influence on BMD than genes (adjusted R2=0.065).

Gene Acronym Gene OMIM dbSNP Restriction Enzyme Minor Allele Frequency

VDR 601769 rs1544410 BsmI 0.382
VDR 601769 rs2228570 FokI 0.408
COL1A1 120150 rs1800012 Van91I 0.175
CALCR 114131 rs1801197 AluI 0.276
BGLAP 112260 rs1800247 HindIII 0.180

Conclusion: ARA administration is necessary for all patients with IPF, irrespec-
tively of genotype. VDR-FokI analysis is useful to reveal subjects with increased
risk of osteoporosis in order to more active BMD loss prevention. Further efforts
are required to clarify weight of BGLAP.
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P2000
The genetic polymorphism of metalloproteinases MMP2, 7, 9 and MMP
inhibitor TIMP2 in sarcoidosis
Wojciech J. Piotrowski1, Pawel Górski1, Tadeusz Pietras1, Janusz Szemraj2.
1Department of Pneumology & Allergy, Medical University of Lodz, Lodz,
Poland; 2Department of Biochemistry, Medical University of Lodz, Lodz, Poland

Background: Increased activity of metalloproteinases may play a role in the
initiation and propagation of inflammation in sarcoidosis. It may also be one of
the factors responsible for the development of lung fibrosis. The aim was to verify
whether polymorphisms of MMP2 C735T, MMP7 A181G, MMP9 T1702A and
tissue inhibitor of metalloproteinase (TIMP)2 G418C predispose to sarcoidosis.
Material and methods: 139 patients with sarcoidosis and 100 healthy subjects
were included. MMPs and TIMP2 mRNA were measured in peripheral blood
lysate using real time RT-PCR. DNA for genetic polymorphism was extracted
from peripheral blood by GTC method. Protein concentrations in peripheral blood
lysates were measured by ELISA, and MMP2 and 9 activities in BAL fluid were
estimated by gel zymography.
Results: TT genotype in MMP9 T1702A was more frequent in sarcoidosis
(p<0.0001, OR=13.71, 95%CI 7.02-26.80) and resulted in higher expression of
MMP9 mRNA (p<0.0001). There was no relation to radiological stages, lung
function test parameters, activity markers and the presence/absence of Löfgren
syndrome. There were no differences in the distribution of MMP2, MMP7 and
TIMP2 polymorphisms. MMP2, 7, 9 and TIMP2 mRNAs, as well as concentrations
of these molecules were elevated (p<0.0001 for each). Gel zymography did not
show differences in MMP2 and MMP9 activity in BAL fluid between different
genotypes.
Conclusions: The TT homozygotes of MMP9 T1702A genotype may be pre-
disposed to sarcoidosis. Elevated mRNAs of all these molecules suggest their
inducibility.
This study was supported by the Medical University of Lodz (grant No 502
-16-807) and Polish Ministry of Science (grant NN 402 350838).

P2001
Dose-dependent pro- or anti-proliferative effects of calcineurin inhibitors in
bronchiolitis obliterans following allogeneic stem cell transplantation
Katrin Hostettler1, Jörg Halter2, Didier Lardinois3, Michael Roth1,
Michael Tamm1. 1Department of Biomedicine and Clinic of Respiratory
Medicine, University Hospital Basel, Basel, Switzerland; 2Division of
Hematology, University Hospital Basel, Basel, Switzerland; 3Clinic of Thoracic
Surgery, University Hospital Basel, Basel, Switzerland

Background: Bronchiolitis obliterans (BO) is a common complication after allo-
geneic stem cell transplantation (SCT), characterized by fibroproliferation, fibrotic
occlusion of small airways, and poor prognosis. As BO is strongly associated with
chronic graft-versus-host disease (GVHD), it is believed to be a pulmonary mani-
festation of chronic GVHD. The management of BO comprises the augmentation
of immunosuppressive therapy, but treatment response is generally poor. Here, we
investigated the effect of methylprednisolone (mPRED), cyclosporine A (CsA),
and tacrolimus (FK506) on the proliferative capacity of fibroblasts isolated from
surgical lung biopsies of SCT patients with histologically proven BO.
Methods: Primary cultures of human lung fibroblasts were grown from surgical
lung biopsies obtained from 8 patients with BO after SCT. Fibroblasts were
stimulated with increasing concentrations of each drug, and cell proliferation was
assessed by [3H]-thymidine incorporation.
Results: In fibroblasts derived from patients with BO after SCT low concentrations
of CsA (0.01 mg/l, 0.1 mg/l) and FK506 (0.001 mg/l, 0.01 mg/l) significantly
induced proliferation compared to untreated cells. Only high dose CsA (50 mg/l)
and FK506 (5 mg/l) exerted an anti-proliferative effect in primary human lung
fibroblasts derived from BO patients. mPRED caused an inhibition of proliferation
in clinically relevant concentrations (10 mg/l, 50 mg/l).
Conclusion: Our data suggest that calcineurin inhibitors such as CsA and FK506
have no beneficial effect during the fibroproliferative phase of BO following
allogeneic SCT.

P2002
Enhanced expression of Fas ligand (FasL) in fibrotic interstitial lung diseases
(ILDs). The possible role of membrane-bound FasL form
Piotr Kopinski1, Andrzej Dyczek2, Barbara Balicka-Slusarczyk3,
Grzegorz Przybylski5, Joanna Chorostowska-Wynimko4, Adam Szpechcinski4,
Teresa Iwaniec1, Karina Szablowska1, Jerzy Szczeklik3. 1Dept of Gene Therapy,
Collegium Medicum, Nicolaus Copernicus University, Bydgoszcz, Poland; 2II
Dept of Internal Medicine, Centre of Immunological Diseases, Collegium
Medicum, Jagiellonian University, Kraków, Poland; 3Dept of Toxicology and
Environmental Diseases, Collegium Medicum, Jagiellonian University, Kraków,
Poland; 4Laboratory of Molecular Diagnostics and Immunology, Institute of
Tuberculosis and Lung Diseases, Warszawa, Poland; 5Dept of Lung Diseases and
Tuberculosis, Collegium Medicum, Nicolaus Copernicus University, Bydgoszcz,
Poland

Background: The exact role of FasL and particularly its soluble and membrane-
bound form in the development of chronic ILDs and lung fibrosis has not been
extensively explored.

Methods: We aimed at analyzing membrane-bound FasL expression on alveolar
macrophages (AM) and lymphocytes (AL) as well as soluble FasL (sFasL) levels
in bronchoalveolar lavage (BAL) from ILDs patients: pulmonary sarcoidosis (PS),
hypersensitivity pneumonitis (HP), silicosis, asbestosis, idiopathic pulmonary fi-
brosis (IPF), nonspecific interstitial pneumonia (NSIP), and healthy subjects
(n=89,12,7,8,23,6,17, resp.).
Results: In IPF significantly increased percentage of AM FasL+ and CD8+FasL+
cells as well as sFasL levels in BAL were found. Increased sFasL levels were also
observed in HP. NSIP and asbestosis were characterized by higher AM FasL+
relative number; CD8+FasL+ population was expanded in asbestosis only. There
was significant decline in AL FasL+ percentage in PS and HP. Systemic steroid
treatment, assessed in PS and IPF subgroups, did not affect FasL expression.
Smokers with ILD tended to present lower sFasL levels, but not BAL cell FasL+
numbers. Vital capacity was negatively correlated with sFasL levels, AM FasL+
and CD8+FasL+ cell relative count. CD4+FasL+ and CD8+FasL+ percentage
strongly correlated with BAL neutrophilia, an unfavourable prognostic factor of
lung fibrosis.
Conclusions: The concurrent comparative BAL analysis for FasL expression indi-
cates that FasL+ AM and AL (especially Tc cells) comprise an important element
of the fibrotic process, mostly in IPF. FasL might play a crucial role in other
fibrosis-complicated ILDs, like NSIP and asbestosis.

P2003
Heme oxygenase–1 induced by quercetin attenuates TGF-β-stimulated
collagen production in fibroblasts
Tsutomu Kawabe1, Toshinobu Nakamura2, Miyoko Matsushima1,
Yuta Hayashi2, Masataka Shibasaki2, Kazuyoshi Imaizumi2,
Naozumi Hashimoto2, Kaoru Shimokata2, Yoshinori Hasegawa2. 1Department of
Medical Technology, Nagoya University School of Health Sciences, Nagoya,
Aichi, Japan; 2Department of Respiratory Medicine, Nagoya University Graduate
School of Medicine, Nagoya, Aichi, Japan

Quercetin is a flavonoid with a wide variety of cytoprotective and modulatory
functions. Heme oxygenase–1 (HO-1) is an inducible enzyme. Its reaction prod-
uct, carbon monoxide (CO), confers cellular protection in a number of conditions
and diseases associated with oxidative or inflammatory lung injury. Furthermore,
quercetin was reported to be a potent inducer of HO-1 in several cell types. We
hypothesized that quercetin suppresses the production of collagen in fibroblasts via
the induction of HO-1. Here, we showed that quercetin suppresses transforming
growth factor–β (TGF-β) induced collagen production in NIH3T3 cells and in
normal human lung fibroblasts. This suppressive effect of quercetin was mediated
by quercetin-induced HO-1. The suppression of collagen production was con-
ferred by the reaction product of HO-1, CO, but not by bilirubin. Furthermore,
the translocation of the nuclear factor E2–related factor–2 (Nrf2), an important
transcription factor that regulates the expression of HO-1 from the cytoplasm to
the nuclei, was demonstrated in NIH3T3 cells by exposure to quercetin. Assess-
ment of the signal transduction pathway involved in TGF-β signaling showed that
quercetin stimulated the Smad and mitogen-activated protein kinase pathway to
varying degrees. Our results demonstrate that quercetin exerts suppressive effects
on the expression of collagen by the induction of HO-1. Idiopathic pulmonary
fibrosis is the most lethal diffuse fibrosing lung disease, and is characterized by the
deposition of extracellular matrix. Quercetin or its derivatives, which effectively
induced HO-1, will lead to new therapeutic strategies for promoting antifibrotic
therapy in respiratory diseases.

P2004
Different expression pattern of endothelin receptors in primary human lung
fibroblasts derived from idiopathic pulmonary fibrosis compared to healthy
controls
Katrin Hostettler1, Jun Zhong1, Michael Tamm1, Didier Lardinois1,
Michael Roth1. 1Pulmonary Cell Research & Pneumology, University Hospital
Basel, Basel, Switzerland; 2Thoracis Surgery, Universtity Hospital Basel, Basel,
Switzerland

Background: Endothelin-1 (ET-1) has a considerable fibrogenic activity and it has
been implicated in the pathogenesis of pulmonary fibrosis. Increased levels of ET-1
have been demonstrated in serum and bronchoalveolar lavage fluid of patients with
idiopathic pulmonary fibrosis (IPF), and lung tissue of IPF patients show increased
ET-1 immunoreactivity. The biological effects of ET-1 are mediated through two
receptors – ET-A and ET-B. However, disease specific patterns of ET receptor
expression in fibrotic and normal primary human lung fibroblasts had not been
studied yet.
Methods: Primary human lung fibroblasts were isolated and propagated from lung
parenchyma derived from patients with IPF (n=4) as well as from parenchyma
derived from healthy controls (n=4). Isolated cells were grown to confluence.
After transforming growth factor beta1 (TGF-beta1) stimulation total protein was
harvested and immuno blot analysis was performed.
Results: In fibroblasts derived from patients with IPF the ET-A and ET-B receptors
were equally expressed, whereas in control fibroblasts expression of both receptors
was lower compared to IPF cells. Stimulation with TGF-beta1 caused a further
increase of ET-A and ET-B receptor expression by IPF fibroblasts, but no such
up-regulation was detected in control fibroblasts.
Conclusion: Our data demonstrate for the first time a difference in the pattern of
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ET receptor expression between IPF and normal lung, and a disease-specific re-
action upon stimulation with TGF-beta1. Our observations may have implications
for our understanding of the roles of ET-1 and TGF-beta1 in the pathogenesis of
IPF.

P2005
Role of phosphatidylinositol-3-kinase (PI3K) in TGF-β-induced proliferation
and differentiation of human lung fibroblasts into myofibroblasts
Enrico Conte, Mary Fruciano, Evelina Fagone, Elisa Gili, Maria Iemmolo,
Nunzio Crimi, Carlo Vancheri. Clinical and Molecular Biomedicine, University
of Catania, Catania, Italy

Molecular mechanisms and pathogenesis of idiopathic pulmonary fibrosis (IPF)
remain unclear yet TGF-β-induced differentiation and proliferation of fibrob-
lasts/myofibroblasts are recognized as primary events.
We investigated the role of PI3K/Akt pathway in TGF-β-induced proliferation of
human lung fibroblasts and their differentiation into myofibroblasts. Moreover, we
evaluated the expression of all PI3K class I p100 isoforms (α, β, δ and γ). By
using selective inhibitors, we also dissected the functional role of these isoforms.
Ex-vivo human lung fibroblasts were stimulated with TGF-β in the presence or
absence of PI3Ks pan-inhibitor LY294002 as well as of selective inhibitors. Cell
proliferation was evaluated by cell counts and WST-1 proliferation assay. Western
blot analysis and the Sircol assay were used for assessing a-Smooth Actin (SMA)
expression and collagen production, respectively. RNA messenger and protein
levels of p100 isoforms were evaluated by Q-RT-PCR and western blot analysis,
respectively.
Here we show that LY294002 was able to abrogate the TGF-β-induced increase
in cell proliferation,α-SMA expression and collagen production besides to inhibit
Akt phosphorylation, thus demonstrating the central role of PI3K/Akt pathway
in TGF-β-induced lung fibroblast proliferation and differentiation. Moreover, we
show that PI3K p110δ and p100γ are functionally expressed in human lung fi-
broblasts, in addition to the ubiquitously expressed p100α and p110β. Finally, we
demonstrate a major role of p110γ and p100α in the fibrotic process.
Overall, these results suggest that specific class I PI3K isoforms can be pharma-
cological targets in IPF.

P2006
Inhibition of TGF-β1-induced extracellular matrix production in primary
human pulmonary fibroblasts by rapamycin
Yu Gao, Hua-Ping Dai, Xue-Feng Xu, Ke Ding. Department of Respiratory and
Critical Care Medicine, Beijing Chao-Yang Hospital, Beijing, China Department
of Respiratory and Critical Care Medicine, Beijing Chao-Yang Hospital, Beijing,
China Department of Respiratory and Critical Care Medicine, Beijing Chao-Yang
Hospital, Beijing, China

Fibroblasts proliferation and extracellular matrix (ECM) accumulation play a key
role in the development and the progression of pulmonary fibrosis. Rapamycin has
been showed to decrease extracellular matrix in normal mesangial cells and human
lung fibroblasts. This study is to examine the role of rapamycin on transforming
growth factor β1 (TGF-β1)-induced lung fibrosis and to determine the related
mTOR signaling pathways in primary human pulmonary fibroblasts.Primary hu-
man pulmonary fibroblasts were isolated from healthy lung transplantation donor.
Growth arrested, synchronized cells were treated with TGF-β1 (10ng/ml) and var-
ious concentrations rapamycin (0.01, 0.1, 1, 10ng/ml) for 24h. mTOR, p-mTOR,
S6K1 and p-S6K1 were assessed by Western blot analysis, type III collagen and
fibronectin secreting detected by Elisa assay, type III collagen and fibronectin
mRNA level determined by Realtime-PCR assay. TGF-β1 (10ng/mL) increased
type III collagen, fibronectin secretion and mRNA level obviously compared to
controls (p<0.05), rapamycin reduced the enhanced production of type III colla-
gen, fibronectin mRNA and protein induced by TGF-β1 accompanying inhibition
of S6K and mTOR phosphorylation.These data demonstrated that rapamycin in-
hibited TGF-β1- induced typeIII collagen,fibronectin mRNA and protein may be
through mTOR/p70S6K pathway, rapamycin maybe has potential effect for being
used in the treatment of pulmonary fibrosis.

P2007
Familial cases of idiopathic pulmonary fibrosis: Clinical observation
Lubov Novikova, Yulia Ilkovich, Michail Ilkovich. Research Institute of
Pulmonology, Pavlov State Medical University, St. Petersburg, Russian Federation

Background: Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive, often
fatal interstitial lung disease of unknown etiology. Familial idiopathic pulmonary
fibrosis (FIPF) is defined when two or more affected individuals are identified in
one family. FIPF accounts for 0.5-2.2% of all IPF cases.
Results: We found 10 FIPF patients in 5 families among totally observed 475 IPF
cases. There were 3 pairs of siblings (2 males and 4 females) and 2 pairs of mother
and daughter. FIPF was diagnosed according to ATS/ERS criteria, histologically
proven in 9 of 10 subjects. The mean age of IPF manifestation appears to be
low: 37±5.3 years. All patients were treated by systemic corticosteroids, 4 of
10 - in combination with cytotoxic agents. 2 of 10 (mother and daughter in one
family) have rather favorable course of IPF and are alive. The rest 8 cases had
rapid severe progression of disease. Among them two patients are still alive, but

demonstrate severe deterioration of their conditions, 6 - died within five years since
first symptoms of disease occurred. The cause of death was progressive respiratory
failure in 4 cases, respiratory failure with pneumonia in one case and lung cancer
in another case.
Conclusion: 2.1% of our cohort of IPF patients has familial history of pulmonary
fibrosis. Although rare, such cases represent an important subgroup in which
genetic susceptibility to lung fibrosis plays a significant role. FIPF appears histo-
logically indistinguishable from non-familial forms, but characterized by younger
age of onset, resistance to treatment, progressive course and unfavorable prognosis.
Molecular genetic analysis could improve our understanding of the pathogenic
mechanisms of IPF.

P2008
Paraquat-induced epithelial-mesenchymal transition: Role of Rac1b/Akt/
Twist
Shen Yongchun, Zhang Xiaohong, Yang Ting, Wang Tao, Wen Fuqiang. Division
of Pulmonary Diseases, State Key Laboratory of Biotherapy of China, and
Department of Respiratory Medicine, West China Hospital of Sichuan University,
Chengdu, Sichuan, China

Objective: To examine whether paraquat (PQ), a well-known reactive oxygen
species (ROS) producer, could induce epithelial-mesenchymal transition (EMT)
which involving in ROS-mediated pulmonary fibrosis and possible mechanisms.
Method: Human alveolar epithelial (A549) cells were cultured and exposed to
sub-lethal doses of PQ, specific signaling pathway inhibitors and siRNAs for ROS
signaling pathway. Intracellular ROS was measured with DCF-DA. Protein and
RNA was evaluated by Western blot and real-time PCR, respectively.
Results: Intracellular ROS increased after various concentration paraquat stimulus
for 5 minutes (p<0.05), while only PQ at the concentration of 20μM (PQ20)
induced EMT manifested as increased fibronectin, decreased E-cadherin and a
fibroblast-like cell appearance. mRNA of Twist, a key transcriptional factor for
EMT, increased after PQ20 stimulus for 30minutes (P<0.05), accompanied with
a rapid Twist nuclear translocation in A549 cells, while transfected with Twist
cDNA antisense vector abolished PQ-induced EMT. Mitochondrial complex I in-
hibitor rotenone significantly inhibited PQ20-induced ROS. Small GTPase Rac1b
involving in mitochondrial ROS mediated EMT was induced 5 minutes after
PQ20 treatment, and siRNA targeted Rac1b blocked ROS generation and Akt
phosphorylation induced by PQ20 (p<0.05). In addition, wortmannin, a PI3K
inhibitor, could also block Akt phosphorylation and significantly reduce Twist
nuclear translocation in A549 cells 2 hours after PQ20 treatment.
Conclusion: This study demonstrated that PQ could induce A549 cells EMT
through Twist upregulation, which relied on Rac1b-dependent ROS generation/Akt
signaling pathway and provided a better understanding of pulmonary fibrosis.

P2009
The prevalence of neoplastic transformation in idiopathic pulmonary fibrosis
(IPF) lungs. A report from a transplanted IPF population
Elisabetta Balestro1, Emanuela Rossi1, Francesca Lunardi2, Nazarena Nannini2,
Monica Loy1, Federico Rea1, Marina Saettta1, Fiorella Calabrese2. 1Department
of Cardiac, Thoracic and Vascular Science, University of Padua Medical School,
Padua, Italy; 2Department of Diagnostic Medical Sciences and Special
Therapies, University of Padua Medical School, Padua, Italy

Idiopathic pulmonary fibrosis (IPF) is known to be associated with increased risk
of lung cancer but the potential pathological abnormalities that could precede the
development of lung cancer are not well known. The aim of our study was to
investigate the prevalence of high grade dysplasia/foci of neoplastic transforma-
tion (precancerous changes) and their relationship with metaplastic changes in
honeycomb areas.
The lungs of 66 patients who underwent lung transplantation for IPF were studied.
Scores were used to quantitate the degree of honeycomb changes and squamous,
cuboidal and bronchial cell metaplasia in honeycombed areas. The presence or
absence of precancerous changes in the same areas was recorded. Twelve of the
66 patients (18%) showed foci of neoplastic transformation/high grade dyspla-
sia (“cancer” group). The “cancer” group (mean age at transplant 53±9 years;
F:M=3:9) had similar smoking history, age and duration of disease than the “no
cancer” group (mean age at transplant 57±6 years; F:M=17:37). Although all
lungs showed metaplasia, the score of squamous (p=0.0001), cuboidal (p=0.018)
and bronchial cell (0.018) metaplasia was significantly higher in the “cancer” than
in the “no cancer”, while the honeycomb score was similar in the two groups.
In conclusion, contrary to previous reports, we have found that the presence of
metaplasia, specially squamous, in the honeycombed areas, is associated to the
development of precancerous changes in IPF, independently to smoking history.
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247. Advances in lung function testing from
infancy to adulthood

P2010
Lung growth and ventilation inhomogeneity in health
Sooky Lum1, Samatha Sonnappa1,4, Per Gustafsson2, Angie Wade3,
Paul Aurora4, Ah-Fong Hoo1,4, Janet Stocks1. 1Portex Respiratory Unit, UCL
Institute of Child Health, London, United Kingdom; 2Department of Pediatrics,
Central Hospital, Skovde, Sweden; 3Paediatric Epidemiology and Biostatistics,
UCL Institute of Child Health, London, United Kingdom; 4Respiratory Medicine,
Great Ormond Street Hospital for Children, London, United Kingdom

Lung clearance index (LCI), a measure of ventilation inhomogeneity derived from
multiple breath washout is more sensitive in detecting early lung disease than
spirometry in preschool (PS) and school age (SA) children. In health, LCI appears
to be stable in PS and SA children, but has been reported to be slightly higher
during infancy. We aimed to develop a reference range for LCI from birth to 19y.
Methods: LCI data from two centres using a respiratory mass spectrometer (Amis
2000) & the inert gas SF6, measured using either a mask (0-5y) or mouthpiece
(>5y), while supine (infant) or seated, were collated. 485 datasets from 359
healthy subjects (44%boys; 257 from London; 102 from Goteborg; Range: age
(0.1-18.7y); height (52-196cm)) were analysed.
Results: Height & age were significant predictors of LCI on univariable & mul-
tivariable analyses. Mean (SD) LCI was 7.2 (0.5) in infants (0.1-2y); 6.7 (0.6)
in PS (3-5y): 6.5 (0.5) in SA (6-12y) and 6.5 (0.5) in those >13y. The inverse
relationships between LCI & height or age were not linear, being most marked in
the younger years & no longer significant by SA.

LCI was not significantly different between centres, after adjusting for height &
age.
Conclusions: Although LCI is fairly constant from PS years into adolescence, it
is significantly higher during early life. Reference ranges to take developmental
changes and measurement conditions into account should be developed for better
interpretation in children with lung disease.

P2011
Specific airway resistance is overestimated during tidal breathing vs panting
in healthy children
Lauriane Coutier1, Claude Bonabel2, Bruno Demoulin1, Than LeTuan2,
Iulia Ioan1, Silvia Varechova1,2, Cyril Schweitzer1,2, François Marchal1,2. 1EA
3450, Faculté de Médecine, Université Henri Poincaré, 2Explorations
Fonctionnelles Pédiatriques, Hôpital d’Enfants, Vandoeuvre, France

Rationale: Modern plethysmographic equipments allow the measurement of spe-
cific airway resistance (sRaw) during tidal breathing (tb), a potentially useful
technique in children unable to perform the panting maneuver (p), a reference
technique to minimize the thermal artifact. Equipment softwares are implemented
with algorithms to correct for this artifact when computing sRawtb. It is not
known how well this correction performs with reference to sRawp in children. The
hypothesis tested here is that both techniques provide similar estimates of sRaw.
Objective: To compare sRawtb and sRawp in children.
Methods: sRawtb and sRawp were measured in 6 healthy children aged 7-10
years, using a commercially available pressure plethysmograph.
Results: sRawtb (mean ± sd = 10.4±2.0 hPa·sec; breathing rate = 0.5±0.1 Hz)
was significantly larger (p=0.006) than sRawp (5.8±2.2 hPa·sec, breathing rate =
3.1±0.5 Hz). The finding hold true for Raw computed from the associated mea-
surement of thoracic gas volume (Rawtb = 6.3±1.2 hPa·sec/L; Rawp = 2.9±1.0
hPa·sec/L, p=0.005).
Conclusion: sRaw is significantly overestimated by tb as compared with p. This is
possibly explained by non instantaneous changes of gas temperature and humidity
in the airways, a fact that may not be taken into account in the correction algorithm.
The impact of overestimating sRawtb’s - and hence Rawtb - on routine airway
function testing in patients has to be identified.

P2012
Impaired lung function in children born preterm is related to severity of
neonatal lung disease
Karla M. Logie1, James T.D. Gibbons1,2, Shannon J. Simpson2, Andrew
C. Wilson3, J. Jane Pillow4,5 , Graham L. Hall1,2,3 . 1School of Paediatrics and
Child Health, Univ. of Western Australia, Perth, Australia; 2Paediatric
Respiratory Physiology, Telethon Institute for Child Health Research, Perth,
Australia; 3Respiratory Medicine, Princess Margaret Hospital for Children,
Perth, Australia; 4School of Women’s and Infants’ Health, Univ. of Western
Australia, Perth, Australia; 5Centre for Neonatal Research & Education, School
of Women’s and Infants’ Health, Univ. of Western Australia, Perth, Australia

Advances in neonatal care have led to a shift in the pathophysiology of bron-
chopulmonary dysplasia (BPD). The impact of contemporaneous preterm birth and
BPD on long term respiratory health remains unclear. This study aims to relate
mid-childhood respiratory function with neonatal variables in children born ≤32
w gestational age (GA).
Methods: Children aged 9 to 11 y (≥ 37 w GA controls, n=37; 84 born ≤32 w ges-
tation including 53 with BPD) performed 4 lung function tests (forced oscillation,
static lung volumes, spirometry and gas transfer (DLCO)). Associations between
lung function (expressed as Z scores) and neonatal variables (GA, birth weight
Z-score and durations of mechanical ventilation (MV) and O2) were explored
using multiple linear regression.
Results: Children with BPD had increased respiratory resistance (Rrs) and reac-
tance (Xrs), reduced FEV1 and FEF25-75 compared to children born preterm without
BPD and controls (one-way ANOVA; post-hoc comparisons p<0.04). DLCO was
reduced in the BPD group compared to preterm but not healthy children (p<0.05).
Static lung volumes were not different between groups. Duration of supplemental
O2 was associated with increased Rrs (p<0.005) and reduced DLCO (p=0.01).
Duration of MV was associated with increased Xrs (p=0.001) and together with
birth weight Z-score (p=0.02), was predictive of reduced FEV1 (p=0.005).
Conclusions: Children born ≤32w GA with BPD have worse lung function com-
pared to preterm children without BPD. Impaired lung function in mid-childhood
is associated with severity of neonatal lung disease as reflected by duration of MV
and supplemental O2, further reinforcing the long–term impacts of preterm birth
on lung health.

P2013
Interpretation of passive respiratory mechanics in infants: Should we
normalise by body weight?
The Thanh Diem Nguyen1, Ah-Fong Hoo1, Sooky Lum1, Angie Wade2,
Janet Stocks1. 1Portex Unit: Respiratory Physiology and Medicine, UCL,
Institute of Child Health, London, United Kingdom; 2Centre for Epidemiology
and Biostatistics, UCL, Institute of Child Health, London, United Kingdom

Introduction: Tidal volume (VT) and respiratory compliance (Crs) are commonly
normalised for body weight; whether this is appropriate beyond the neonatal period
or in weight restricted children remains unclear.
Aim: To examine the relationship between VT, Crs and growth in healthy infants.
Methods: The Jaeger BabyBody (v4.6) was used to assess lung function (LF) in
healthy, sedated term Caucasian infants.
Results: Technically satisfactory VT and Crs from 140 infants [median (range)
age: 38 (3-105) w] were available on 192 & 84 occasions respectively (Table).
The average relationship between VT or Crs and weight was constant over time

Figure 1
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Table 1

n Mean (SD) Range

VT (mL kg–1) 192 9.6 (1.3) 6.3–13.7
Crs (mL kPa–1 kg–1) 84 12.7 (2.0) 9.0–19.5

but between-subject variability increased with growth (Fig. 1a&b). 95% Limits
based on VT/kg or Crs/kg would over-estimate predicted range in the youngest
and under-estimate it in older infants, leading to potential misdiagnosis. VT/kg
or Crs/kg were inversely related to weight z-score (Fig. 1c&d); light-for-age
babies had higher values than those who were heavier. This again may lead to
misdiagnosis especially in those with impaired growth (eg, CF).
Conclusions: Reporting infant LF/kg body weight is inappropriate. Equipment-
specific regression equations are needed to avoid misinterpretation; for this a larger
dataset is required. We would welcome contributions of similar data from other
centres.

P2014
Tracking of lung function obtained by whole-body plethysmography in
infants and children with cystic fibrosis (CF)
Richard Kraemer1, Katharina Modelska1, Aida Mashkouri Najafi2,
Ernst Stadlober2, Sabina Gallati3. 1Department of Paediatrics, University of
Berne, Inselspital, Berne, Switzerland; 2Institute of Statistics, University of
Technology, Graz, Austria; 3Division of Human Genetics, University of Berne,
Inselspital, Berne, Switzerland

Rationale: The assessment of lung function tracking, (data stability over time and
predictability based on early measurements) could provide a better understanding
how genetic and environmental factors as well as treatment regimens influence
lung function decline in CF.
Objectives: (i) Impact of lung function assessment during infancy on follow-up
and lung function decline during childhood. (ii) Determination of physiological
mechanisms influencing progression in CF in relation to the genotype.
Methods: Lung function was assessed in 70 infants (35 males, 35 females) with
CF at ages 2.8 to 26.7 months as well as during childhood (4.3-18.4 years) by
serial (infant)-whole-body plethysmography pertaining to functional residual ca-
pacity (FRCpleth) and effective airway resistance (sReff). Using predicted values
obtained by LMS statistics (see abstract 854139), z-scores of FRCpleth and sReff
were computed by Box-Cox transformation using the age-varying parameters L
(skewness), M (median) and S (coefficient of variation).
Results: During infancy only 7.6% of CF patients presented with normal lung
function; 33.3% showed either pulmonary hyperinflation or bronchial obstruction,
but 59.1% presented with both. There was a significant association with later out-
come represented by the LCI und the FEF50. If genotypes are stratified according
to the presence or absence of F508del and subgrouped according to the nature of
mutations, FRCpleth and sReff can achieve discrimination.
Conclusions: Evaluation of lung function by plethysmography is an important
diagnostic and predictive tool, featuring good outcome parameters, and worth to
be established early in life.

P2015
Pressure oscillations after airway interruption pre- and post-bronchodilator
in wheezy preschool children
David Wertheim1, Liz Symes2, Cathy Olden2, Peter Bridge3, Nicole Beydon4,
Paul Seddon2. 1Faculty of Computing, IS and Maths, Kingston University,
Kingston, Surrey, United Kingdom; 2Respiratory, Royal Alexandra Children’s
Hospital, Brighton, United Kingdom; 3Paediatric Respiratory Function, Royal
London Hospital, London, United Kingdom; 4Lung Function Department,
Armand Trousseau Hospital, Paris, France

Changes in mouth pressure during flow interruption (Pmo transients) can be used
to assess airway resistance (Rint). Initial pressure oscillations can cause difficulties
in estimating Rint but are themselves a marker of airway status as their amplitude
increases [1] with bronchodilator (BD) and decreases with methacholine [2].
To investigate this measurement, we analysed Pmo transients pre- and post- bron-
chodilator in 13 preschool children with recurrent wheeze on 2 separate visits 4
weeks apart. The median (range) age of the children at the first visit was 52 months
(38 to 64 months). The amplitude of the first upward oscillation as a proportion
of end-interruption pressure was calculated and compared with Rint calculated by
linear back extrapolation. The median value of at least 5 acceptable transients was
assessed for amplitude (Posc) and Rint by linear back extrapolation (LBE30/70).
Posc increased significantly (paired t-test) with BD both at visit 1, with mean (SD)
pre 1.38 (0.25), post 1.63 (0.32) and visit 2, with pre 1.39 (0.29), post 1.61 (0.37).
LBE30/70 decreased significantly with BD both at visit 1, mean (SD) pre 1.08
(0.27), post 0.88 (0.21) and at visit 2, pre 1.08 (0.26), post 0.92 (0.22). However
there was no significant relation between Posc change and LBE30/70 change in
response to BD (Pearson’s correlation coefficient).
These results suggest that Pmo oscillation amplitude after flow interruption may
provide an alternative measure of airway mechanics which merits further study.
References:
[1] Bridge PD et al. Pediatr Pulmonol 2005; 40:420–425.
[2] Kivastik J et al. Clin Physiol Funct Imaging 200; 29:45-52.

P2016
Cough flow volume profile in ataxia telangiectasia
Daphna Vilozni, Morna Lavie, Yacov Berkun, Andrea Nissenkorn, Yonit
Banet Levi, Raz Somech, Ori Efrati. The Pediatric Pulmonary Unit and Ataxia
Telangiectasia National Clinic, The Edmond and Lily Safra Children’s Hospital,
Sheba Medical Center, Affiliated with the Sackler Faculty of Medicine, Tel-Aviv
University, Ramat-Gan, Israel

Introduction: Weak coughing is perceived as the cause for recurrent respiratory
system infection leading to lung function deterioration in Ataxia telangiectasia
(A-T) disease. The cough profile of these patients has not been studied.
Aim: To explore the feasibility of the cough-flow-volume profile for detecting
cough performance in A-T patients.
Methods: Thirty five A-T patients (age 12.7±4.9yrs) were studied. Patients
performed forced expiratory flow volume (FVC) and maximal voluntary cough
(FVC-cough) maneuvers. Analysis of data included: Inspiratory volume (IC) prior
to cough; FVC-cough, Peak cough flow and number of spikes per maneuver.
Values were related to publish data of healthy population of similar ages and are
presented as actual and as%predicted.
Results: We found that IC prior to cough was 0.85+0.47 (l) (36.1±15.0%);
FVC-cough was 1.00±0.51 (l) (43.6±15.4%); Peak cough flow was 3.27±1.53
(l/s) (45.5±15.0%); Peak cough flow to Peak expiratory flow ratio was 1.06±0.24
vs.1.48±0.22 in healthy and the number of spikes/maneuver were 2.0±0.8 vs.
6-12 in healthy population. All parameters were significantly lower than healthy
(P<0.001). Additionally, Peak cough flow increased with age but the yearly increase
rate was significantly lower than normal, (0.157 vs. 0.423 l/s/year; respectively,
P<0.005).
Conclusions: Our findings indicate that A-T patients have a weak cough compared
to healthy of similar ages and that cough ability worsens with age. Cough flow
volume curve, as well as forced vital capacity maneuvers, should be considered a
mainstay in the clinical assessment of A-T patients.
The study was funded by the J. Baum foundation of the Israeli Lung Association,
Tel Aviv, Israel.

P2017
The maximum oxygen consumption in children with asthma and/or obese
children: A multi purpose assessment
Ilenia Benfatto1, Elena Bianchi1, Martina Tubaro1, Francesca Valent2,
Mario Canciani1. 1Allergology and Pulmonology Unit, Department of
Paediatrics, DPMSC, University of Udine, Udine, Italy; 2Hygiene Department,
School of Medicine, DPMSC, University of Udine, Udine, Italy

Asthma and obesity have had an increasing trend in recent decades, constituting
one of the major priorities in the health of children.
The aim of this study was to compare the respiratory function and oxygen
consumption in four groups of children: obese, asthmatics, obese-asthmatic and
controls, in order to assess their metabolic pattern and respiratory values.
Methods: 152 children, 8 to 16 y.o., divided as follows: 31 asthmatics, 42 controls,
56 obese and 23 obese-asthmatics children were tested. Every child performed
spirometry, respiratory muscles (endurance) and oxygen consumption (VO2) eval-
uation, obtained on a cycloergometer according to a protocol of increasing effort.
Results: Spirometric values were comparable between obese and controls (average
FEV1 105 and 107% pred, respectively), whereas there was a s.s. difference (p
< 0.05) between asthmatics and obese-asthmatics. Endurance was lower in obese
(26.97 J) and obese-asthmatics (24.06 J) than in asthmatics alone (31.52 J) and
controls (31.98 J), but without any s.s.difference (p=0.60). The maximal VO2/kg
was lower in obese (30.63 ml/kg/min) and obese-asthmatics (31.95 ml/kg/min)
than in controls (37.19 ml/kg/min) or asthmatics (41.72 ml/kg/min) (p=0.0001 for
each one).
Conclusion: The increase in body weight does not seem to affect spirometric
values but obese children have a lower value of endurance, probably due to a
respiratory muscle weakness and VO2/kg max was lower in obese than asthmatics,
probably due to alterations in the cardio respiratory system.

P2018
Exercise induced bronchoconstriction and dyspnoea in asthmatic children
Guylnar Dib-Nehmé3, Cyril Schweitzer1, Silvia Varechova1, Mathias Poussel2,
Claude Choné-Bonabel1, François Marchal1. 1Explorations Fonctionnelles
Pédiatriques, CHU de Nancy - Université de Lorraine (EA 3450), Vandoeuvre,
France; 2Explorations Fonctionnelles Respiratoires, CHU de Nancy - Université
de Lorraine (EA 3450), Vandoeuvre, France; 3Médecine Infantile 1, CHU de
Nancy, Vandoeuvre, France

Introduction: Dyspnoea is thought to signal the mismatch between afferent in-
formation arising from the respiratory system and metabolic needs. Dyspnoea is
induced by airway obstruction but is variably expressed. A poor perception of dys-
pnoea has been hypothesized to be a determinant factor to life threatening asthma.
Little data on the relationship between obstruction and dyspnoea are available in
children.
Aim of the study: To establish the relation between exercice-induced bronchocon-
striction (EIB) and dyspnoea in asthmatic children.
Methods: 53 asthmatic children (6 - 16 years old) were studied at baseline and
5 min after exercise. Dyspnoea was rated qualitatively=and quantitatively by the
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pediatric scale “Pictorial-CERT”(�Sc = 0 to 10). EIB was assessed by the relative
change in FEV1 (�FEV1) and the child classified as responder (R) or nonresponder
(NR) based on a threshold decrease in FEV1 = 8%.
Results: Anthropometric characteristics and baseline FEV1 were similar in R’s and
NR’s. The qualitative items “Pictorial-CERT”, “Pictorial-CERT” and “Pictorial-
CERT” were more frequently quoted by R’s than NR’s (p < 0.05). There was a
significant but loose correlation between �FEV1 and �Sc (R2 = 0.12; p<0.001).
Eight subjects were identified as poor perceptors because of significant bron-
choconstriction contrasting with �Sc ≤ 2. These subgroup characteristics were
similar to other children.
Conclusion: Bronchoconstriction and perception of dyspnoea are significantly but
weakly associated in asthmatic children. Some children exhibit a poor perception
of EIB. A systematic evaluation of dyspnoea during exercise challenge may help
in the screening of subjects at risk of life-threatening asthma.

P2019
Agreement between interrupter resistance and spirometry in a large
population of asthmatic children
Nicole Beydon1, Bruno Mahut2, Maingot Lucia1, Houda Guillo1,
Marie-Claude La Rocca1, Noria Medjahdi1, Marc Koskas1, Michèle Boulé1,
Christophe Delclaux2. 1Lung Function Department, Armand Trousseau Hospital,
Paris, France; 2Lung Function Department, Georges Pompidou European
Hospital, Paris, France

Background: Interrupter resistance (Rint) is routinely used to assess airway pa-
tency in children, but its relationship with spirometry has never been assessed in a
large population of children.
Objectives: A retrospective study to compare baseline values and post-
bronchodilator (post-BD) changes in Rint and spirometry in asthmatic children.
Methods: Rint measures (SpiroDyn’R, Dyn’R, France) were performed before
spirometry (Masterscreen, Jaeger, Germany). Statistics: correlations between base-
line Rint and FEV1 or FEF2575%, and ROC study for the Rint cutoff to distinguish
between children with and without reversibility in FEV1 (>12% baseline).
Results: Data from 645 children (408 boys, median (range) age 7.9 (4.2-18.3)
y) showed significant correlations between Rint and FEV1 or FEF2575% (r=0.69
and 0.71, respectively for raw data, and r=0.49 and 0.54, respectively for% of
predicted; all p<0.0001).

Figure 1

Figure 2

Reversibility in FEV1 (270 children) was best detected by a -35% of predicted
Rint decrease (AUC=0.79, 0.70 sensitivity and specificity).

Abstract P2021 – Table 1

M S L

FRCpleth
Boys 127.77 + 162.52∗age 0.1213 + 0.0046∗age – 0.00031∗ageˆ2 + 0.000025∗ageˆ3 0.48
Girls 128.42 + 167.91∗age 0.0685 + 0.03835∗age – 0.00423∗ageˆ2 + 0.000147∗ageˆ3 0.48

sReff
Boys 0.39 + (age/(130.24 + 21.51∗age – 94.6∗SQRT(age))) 0.12 + (age/(247.9 + 33.88∗age – 149.5∗SQRT(age))) 0.86
Girls 0.39 + (age/(59.88 + 14.38∗age – 47.7∗SQRT(age))) 0.17 + 0.00034∗ageˆ2 0.37

Conclusion: We found a good agreement between Rint and spirometry to assess
airway caliber and study BDeffect.

P2020
Bench test of an O2/CO2 sensor based MBW system using a lung model
Florian Singer1, Chiara Abbas1, Emilia Wiklund2, Paul Robinson3,
Philipp Latzin1, Per Gustafsson2. 1Division of Pulmonology, Department of
Paediatrics, University Children’s Hospital, University of Bern, Bern,
Switzerland; 2Division of Pulmonology,Department of Paediatrics, Central
Hospital, Skoevde, Sweden; 3Department of Paediatrics, The Children’s Hospital
at Westmead, Westmead, Australia

Lung volume assessment using tracer gas multiple breath washout (MBW) systems
needs validation under realistic conditions. We used a lung model allowing for dif-
ferent tidal volumes (TVs), functional residual capacities (FRCs), and respiratory
rates (RRs) under BTPS conditions. We tested a nitrogen (N2) MBW prototype
(Exhalyzer D; Eco Medics) based on an ultrasonic flowmeter, a main-stream CO2,
and a side-stream O2 sensor.
Linearity of O2 and CO2 sensors was assessed after two point calibration using
a mass spectrometer (AMIS 2000; Innovision). For FRC measurements, a double
chamber plexiglas lung model was filled with water, heated, and mechanically
ventilated at various ranges of FRCs (900 to 4000 mL), TVs (250 to 850 mL),
and RRs (30 to 15/min). N2 MBW tests (n = 71) using 100% O2 were done on
three days. Using custom designed software (TestPoint) we synchronized gas to
flow signals to preset and manually optimized settings, and calculated FRC as
cumulative expired N2 volume divided by the difference of MBW start minus end
N2 concentration.
O2 and CO2 sensors were linear (linear regression r2 was 0.99 for both). Using
preset synchronization settings, mean difference of lung model minus measured
FRCs was -7.4 mL (-0.04% of mean FRC), limits of agreement ranged from 160.4
mL to -175.2 mL (5.8% to -5.9% of mean FRC). After optimized synchronization,
mean difference of FRCs was -7.7 mL (-0.25% of mean FRC), limits of agreement
ranged from 50.8 mL to -66.2 mL (1.8% to -2.3% of mean FRC).
This lung model seems suitable for validation of MBW systems. The new N2
MBW system precisely measures in vitro FRCs under realistic conditions. Careful
synchronization of signals is crucial for accurate FRC measurements.

P2021
Reference data transition of whole-body plethysmography from infancy to
childhood
Richard Kraemer1, Aida Mashkouri Najafi2, Ernst Stadlober2. 1Department of
Paediatrics, University of Berne, Inselspital, Berne, Switzerland; 2Institute of
Statistics, University of Technology, Graz, Austria

Rationale: Advances in plethysmographic measurement techniques have made it
possible to obtain lung function data in infants [1] and children. However, appli-
cation remains limited by the lack of appropriate transitional normative data from
infancy to childhood, especially for effective specific airway resistance (sReff).
Objectives: On previously collected lung function data, updated prediction equa-
tions were modeled spanning from infant’s years to childhood, using the LMS
method.
Methods: Normative lung function data from 67 healthy young infants aged 2.3
to 28.2 (10.8±6.3) months and children aged 5.1 to 16.8 (10.4±2.9) years were
evaluated, and prediction equations for functional residual capacity (FRCpleth),
and sReff were computed. Applying the LMS method in R environment using
GAMLSS package [2] the changing distribution of the measurements is summa-
rized by three curves representing the median (M), coefficient of variation (S) and
skewness (L) in relation to age.
Results: The present prediction equations feature the first attempt to provide con-
tinuous normative data of infants with a smooth transition into childhood (Table
1).
Conclusions: Updated prediction equations of plethysmographic data for infants
and children applying LMS statistics provide a new basis for longitudinal evaluation
of lung function in children with lung disease.
References:
[1] Respiration 1993, 60:1-8.
[2] Statistics in Medicine 2004, 23:3053-3076.
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P2022
Comparison of a new nitrogen multiple breath washout method to mass
spectrometer SF6 washout in cystic fibrosis subjects
Emilia Viklund1, Anders Lindblad2, Paul Robinson3, Birgitta Houltz4,
Linda Bergh4, Monika Rosberg5, Per Gustafsson1. 1Department of Paediatrics,
Central Hospital, Skövde, Sweden; 2Cystic Fibrosis Center, Queen Silvia
Childrens Hospital, Gothenburg, Sweden; 3Department of Respiratory Medicine,
Children’s Hospital at Westmead, Sydney, New South Wales, Australia; 4Clinical
Physiology, East Hospital, Sahlgrenska University Hospital, Gothenburg,
Sweden; 5Pediatric Clinical Physiology, Queen Silvia Childrens Hospital,
Gothenburg, Sweden

Background: The lung clearance index (LCI) obtained from SF6 multiple breath
washout (MBW) is a sensitive index of peripheral airway dysfunction in cystic
fibrosis (CF) [1]. SF6 LCI values are lower and show stronger agreement between
laboratories than historical N2 LCI using conventional N2 analyzers [1]. Formal
comparison between the two types of MBW systems has not been performed
to date. This study compared FRC and LCI obtained using both methods: mass
spectrometer SF6 MBW and a new indirect N2 MBW system (Exhalyser D,
EcoMedics, Duernten, Switzerland) in CF subjects.
Methods: 10 CF subjects, median (range) 17 (15-40) yrs performed MBW in
triplicate using an SF6-based mass spectrometer MBW system and an Exhalyzer
D indirect N2-based MBW system (main stream infrared CO2 sensor, side stream
laser O2 sensor). FRC and LCI were calculated using similar software algorithms.
Results expressed as mean (SD) and between-test comparisons made using students
t-tests.
Results: There was no significant difference between FRC values (N2 FRC 2.82
(0.71) vs. SF6 FRC 2.53 (0.70), p=0.37), however N2 LCI, 12.52 (3.14), was sig-
nificantly higher than SF6 LCI, 9.77 (2.46) (p=0.043). Within-session repeatability
(coefficient of variation, CV%) did not differ between the groups: N2 FRC 6.8
(2.9)% vs. SF6 FRC 5.5 (3.1)%, and N2 LCI CV 5.0 (3.6)% vs. SF6 LCI CV 4.7
(2.8)%.
Conclusions: LCI values obtained with the new indirect N2 MBW system were
greater than those obtained with the current gold standard SF6 mass spectrometer
based system. FRC values and within-session repeatability were similar.
References:
[1] Robinson PD et al. European Respiratory Monograph; 2010. p. 87-104.

P2023
Excluding extreme breaths from analysis can change conductive airway
ventilatory inhomogeneity by over 25% in cystic fibrosis
Noor Al-Khathlan1, Ruslan Garipov3, John Owers-Bradley3, Erol Gaillard1,2,
Caroline Beardsmore1,2. 1Infection, Immunity and Inflammation, University of
Leicester, Leicester, United Kingdom; 2Institute for Lung Health, Leicester,
Leicester, United Kingdom; 3Physics, Nottingham University, Nottingham, United
Kingdom

Gas washout tests assess ventilatory inhomogeneity. Analysis of normalised phase
3 slopes (SnIII) allows differentiation of inhomogeneity of conducting and acinar
airways (Scond and Sacin). Standardising data collection and analysis in subjects
with a wide range of tidal volumes remains problematic, though multiplying each
SnIII by the expired tidal volume (Vt) of the breath has been used as a correction.
Our
Aim was to examine the effect of excluding breaths with extreme Vt on Scond.
Methods: We performed multi-breath nitrogen washout in 16 children with CF
aged 6 -17 yr. An auditory signal indicated when the child has inspired a pre-set
Vt. Measurements were performed in triplicate in all except 2 and analysed with a
custom-built programme. SnIII from every breath was plotted against lung turnover
(TO), separately for each run and for all runs combined. The slope of SnIII against
TO was calculated for all data between 1.5 and 6 TO to determine Scond. Analysis
was repeated after excluding breaths that differed from the mean expired Vt by
>10%. Results were compared with paired t-tests and Bland-Altman plots.
Results: The number of breaths between 1.5 and 6 TO ranged from 7-26. 15
children had 1-10 extreme breaths excluded, which had no effect on Scond for the
group as a whole (mean, 95%CI=-0.0015, -0.0076 to 0.0046, p= 0.61). In 5/16
cases Scond altered by >25%. Biggest changes were seen in those with lowest
values of Scond. Size and direction of the change was unrelated to the number of
breaths excluded.
Conclusion: Retaining or excluding individual breaths can make a significant
difference to Scond, which may be relevant in longitudinal studies.

P2024
Double tracer gas single breath washout – Comparison with conventional
lung function tests in children with and without cystic fibrosis
Florian Singer1, Chiara Abbas1, Georgette Stern1, Elisabeth Kieninger1,
Oliver Fuchs1, Nicolas Regamey1, Per Gustafsson2, Carmen Casaulta1,
Urs Frey3, Philipp Latzin1. 1Division of Pulmonology, Department of Paediatrics,
University of Bern, Bern, Switzerland; 2Division of Pulmonology, Department of
Paediatrics, Central Hospital Skoevde, Skoevde, Sweden; 3Department of
Paediatrics, University Children’s Hospital Basel (UKBB), Basel, Switzerland

A tidal single breath washout (SBW) has been shown to have potential as new
lung function test. We calculated indices describing the shape of the SBW curve,

and investigated their variability and association with conventional lung function
tests in cystic fibrosis (CF) and healthy children.
70 CF children, mean (SD) age 11.7 (3.5) years, and 42 healthy children aged
11.5 (3.9) years performed nitrogen multiple breath washout (MBW) and he-
lium and sulfur hexafluoride SBW using a side-stream ultrasonic flowmeter (Eco
Medics AG). 8 CF children and 10 controls performed MBW and SBW on a
second day. Molar mass (MM) SBW curves were plotted vs. expired volume.
MM-slopes of tidal phase II and III (MM_SII; MM_SIII), and area under the MM
curve (AUC) were calculated. Mean (SD) between-test coefficient of variation
(CV%) for MM_SIII, MM_SII, and AUC was 15.5 (13.3)%, 15.3 (11.4)%, and
8.7 (6.5)%, respectively. All three CV% were similar between CF and healthy
children. MM_SIII was associated with expired tidal volume (TV) and mean tidal
flow (MTEF), and MM_SII with TV. MM_SIII and MM_SII differed significantly
between CF and healthy children. MM_SIII and MM_SII were associated with
the lung clearance index (p<0.001 for both) but not with spirometry indices. AUC
was not associated with lung function test parameters.
We identified double tracer gas SBW indices reliably characterizing ventilation
inhomogeneity (VI) and separating healthy from CF children despite considerable
overlap. More detailed analyses are needed to better understand underlying patho-
physiological phenomena and to obtain additional yet unknown information on VI
from this test.

P2025
Quality control of spirometry in children: Can ERS/ATS criteria replace
visual inspection?
Ursula Krämer1, Christine Müller-Brandes3, Monika Gappa2,
Gabriele Seitner-Sorge1, Andrea von Berg2, Antje Schuster4,
Christine Beckmann2, Sabina Illi5 , Matthias Wisbauer4, Dietrich Berdel2.
1Epidemiology, IUF - Leibniz Research Institute for Environmental Medicine,
Düsseldorf, Germany; 2Children’s Hospital and Research Unit, Marien Hospital,
Wesel, Germany; 3Department of Anaesthesiology and Intensive Care, Medical
School, Hannover, Germany; 4Pediatric Cardiology and Pneumology, University
Hospital, Düsseldorf, Germany; 5Pediatrics, University Hospital, Munich,
Germany

Expert’s visual rating is an integral part of quality control for spirometry but is
not always done. In our multi-centre reference study (LuNoKiD) we investigated
whether quality criteria based on back-extrapolated-volume (BeV), reproducibility
and forced-expiratory-time (FET) are feasible and can replace visual inspection.
Caucasian children 4 to 18 years old were recruited. Spirometry was carried out
according to international standards under field conditions. Experts rated visual
acceptability of each curve (9 per individual). We tested feasibility, sensitivity and
specificity of the currently recommended quality control criteria, and determined
optimal cut-offs and combinations of the three computer-based quality measures
using visual acceptability as gold standard.
A total of 3133 of 5104 investigated subjects were healthy and included. 72%
of these had visually acceptable flow-volume curves. In this group, 95% met
ATS/ERS recommendations for BeV, 90% for reproducibility and 47% for FET.
Best correspondence with visual acceptability was reached when choosing the
cut-offs 4.6% for BeV (in percent FVC) and 1.8 sec for FET. The best combination
of the three measures showed good overall concordance with visual acceptability
but still a specificity of 56% only.
Our study supports the hypothesis that - in contrast to BeV and reproducibility -
ATS/ERS-recommended cut-offs for FET are not feasible under field conditions.
The low specificity of the optimal combination of the three quality measures
further demonstrates that these cannot replace visual control.

P2026
Relationship between lung function using forced oscillation technique (FOT)
with recent symptoms in young children with asthma
Afaf Albloushi1, Judy Park2, Stephen Stick1,3 , Graham Hall1,2,3. 1School of
Paediatric and Child Health, University of Western Australia, Perth, Western
Australia, Australia; 2Department of Paediatric Respiratory Physiology, Telethon
Institute for Child Health Research, Perth, Western Australia, Australia;
3Department of Respiratory Medicine, Princess Margaret Hospital for Children,
Perth, Western Australia, Australia

Background: Use of FOT to assess lung function in young children is increasingly
reported in the clinical setting. However, associations between bronchodilator re-
sponsiveness (BDR) as assessed by FOT and recent symptoms in young children
with asthma have not been reported. We aimed to investigate the relationships
between recent respiratory symptoms and BDR using FOT in young children with
asthma.
Methods: 70 children (aged 3 to 6y) with mild asthma were studied twice 5
months apart. FOT (resistance and reactance at 8 Hz: Rrs8 and Xrs8, respectively)
was measured prior to- and 15 mins following Salbutamol (600 μg) inhalation.
The BDR was assessed using absolute and relative changes in Rrs8 and Xrs8.
Respiratory symptoms in the month prior to each visit were obtained using daily
diary card. We performed regression analyses assessing the impact of respiratory
symptoms on the transformed absolute and relative BDR in Rrs8 and Xrs8.
Results: Pre- and post BD Rrs8 and Xrs8 data were obtained from 70 children at
visit 1, and 56 children at visit 2. There were no differences in BDR for Rrs8 with
any reported symptoms. In contrast, Xrs8 BDR was significantly larger (p<0.05)
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in children reporting wheeze that required relievers in the month prior to FOT
testing.
Conclusions: In children with mild asthma increasing symptom incidence requir-
ing reliever use is associated with an increased BDR in Xrs8. These data suggest
that symptoms in early childhood asthma result in alterations in peripheral airways
function. Alternatively, it may indicate that the FOT is poorly sensitive to asthma
related lung disease in young children. Further research addressing this question
is required.

P2027
In vitro validation of nitrogen multiple breath washout using ultrasonic
equipment
Susanne Fuchs1, Christian Buess2, Monika Gappa1. 1Childrens Hospital and
Research Institute, Marien Hospital Wesel, Wesel, Germany; 2R&D, ndd
Medizintechnik AG, Zurich, Switzerland

Over the last years, ultrasonic equipment for Multiple Breath Washout (MBW)
including measurement of functional residual capacity (FRC) and assessment of
ventilation inhomogeneity has been developed (EasyOne Pro, ndd Medizintechnik
AG, Switzerland). Accuracy of the ultrasonic flow sensor has been demonstrated
against mass spectrometry. Validity and feasibility have been demonstrated in sin-
gle and in multi-centre studies using SF6 as the tracer gas. Recently, the washout
procedure has been changed to nitrogen washout. All analysis steps, including
delay correction between flow and side-stream molar mass signals were automated
to facilitate clinical use.
However, calculation of both, FRC and parameters of ventilation homogeneity
depend on accuracy of the underlying algorithms. The aim of the present study
was to assess the accuracy of the EasyOnePro software for calculating FRC from
nitrogen MBW using a novel lung model.
The lung model consists of an inner and an outer water-filled Plexiglas chamber
(Soloplex AB, Sweden) and is driven by a mechanical ventilator (Evita, Dräger,
Germany); the water level of the inner chamber, which is partially separated by
a wall to allow ventilation, determines the target FRC. 60 measurements were
performed using FRC target volumes between 350 and 4000 ml. Respiratory rates
were set between 10 and 20 min-1 and tidal volumes between 300 and 800 ml.
Within-test repeatability of three measurements was below 0.76% for all settings.
Mean difference between target FRC and measured FRC was 3.28% (95% CI -45
ml; -31 ml). We conclude that the Easy One Pro Software accurately calculates
FRC.

248. Acute respiratory failure

P2028
Comparison between the transcutaneous carbon dioxide tension at the
infraclavicular site with the arterial carbon dioxide tension
Prashant Chhajed1,2, Parag Chaudhari1,2, Chandrashekhar Tulasigeri3,
Arvind Kate1,2, Rajendra Kesarwani3, Joerg Leuppi1, Florent Baty1. 1Lung Care
& Sleep Centre, Institute of Pulmonology, Medical Research and Development,
Mumbai, Maharashtra, India; 2Lung Care and Sleep Centre, Fortis-Hiranandani
Hospital, NaviMumbai, Maharashtra, India; 3Critical Care, Fortis-Hiranandani
Hospital, NaviMumbai, Maharashtra, India

Background: Transcutaneous measurement of carbon dioxide is routinely done at
the earlobe site. In patients receiving non invasive ventilation or in the intensive
care setting with necklines, an alternate measurement site would be useful. The
infraclavicular site has major blood vessels in its viscinity. We started to use the
infraclavicular site for transcutaneous measurements of carbon dioxide using a
new digital sensor.
Aim: Comparison of transcutaneous carbon dioxide with arterial carbon dioxide
at the infraclavicular site.
Methods: We retrospectively compared transcutaneous carbon dioxide at the in-
fraclavicular site with arterial carbon dioxide in 50 samples. The Sentec Digital
Monitoring System (SentecAG, Therwil, Switzerland) was used. The V-Sign dig-
ital sensor was placed on the infraclavicular site at the medial two third and one
third point from the sternoclavicular joint and acromioclavicular jont.
Results: When comparing PtcCO2 with PaCO2 values, the Bland-Altman analysis
revealed a bias of 0.15 mmHg (95% CI: [-0.76; 1.05]) with a precision of 3.18
mmHg. Linear regression analysis describes the relationship between the two
methods. The slope of the linear model was 0.85. ± 0.04 and the intercept was
5.78±1.58 (RSE = 2.8, R2 = 0.91).
Conclusion: The measurement of transcutaneous carbon dioxide at the infraclav-
icular site is feasible with a digital sensor and has a good correlation with the
carbon dioxide values obtained from the arterial blood gas.

P2029
Post operative surgical patients can be successfully managed using the target
oxygen saturation scheme with the BTS emergency oxygen guidance
Anthony Davison1, Adam Woolf1, Sherrie Tucker2, Stephen Ward2, Lisa Ward1.
1Chest Clinic, Southend University Hospital NHS Foundation Trust, Southend on
Sea, Essex, United Kingdom; 2Department of Anaesthetics, Southend University
Hospital NHS Foundation Trust, Southend on Sea, Essex, United Kingdom

Too little and too much oxygen can both prove fatal. The BTS Guideline for
Emergency Oxygen used in adult patients was published in 2008. The essence of
the guideline was that oxygen is prescribed according to a target saturation range
and the patients subsequently be kept within the target range. The target saturation
could be used in the post operative period although this was not covered in detail
in the guideline. In this hospital, Anaesthetists prescribe oxygen post-operatively
to target saturation. This study investigated whether this is successful.
Methods: 49 patients were studied in the post-operative ward and in the surgical
ward to examine whether the BTS guideline was being followed.
Results: All patients had been prescribed oxygen to a target saturation of 94-98%.
Patients on the post operative ward from 45-90 minutes. Saturations were checked
every 15 minutes on all patients. Only 3 saturations were below 94% and all were
on the initial recording in the post op ward. The oxygen saturation was above 98%
in 30 of the 42 patients on oxygen at 15 minutes and 24/40 at 30 minutes. At 60
minutes on the post op ward, 6 patients were on nasal specs (NS), 24 on simple
face masks (SM) on arrival on the surgical ward, 16 were on NS and 2 were on
SM. In 25 oxygen had been stopped and there was no data on 6 patients. In 6
patients on SM the flow was reduced below 5 L/min. Re-breathing may occur and
this is not recommended.
Conclusion: The BTS Emergency Oxygen Guideline the target saturations can be
successfully used in post operative surgical patients. Low oxygen saturations were
rare but high saturations were common.

P2030
Continuous intraarterial blood pH monitoring in rabbits with acid base
disorders
Weizhong Jin, Jinjun Jiang, Yuanlin Song, Chunxue Bai. Department of
Pulmonary Medicine, Zhongshan Hospital, Fudan University, Shanghai, China

Acid-base balance of arterial blood is important in clinical management of seri-
ously ill patients, especially in patients with acute lung injury or acute respiratory
distress syndrome.
We developed a novel fluorosensor for continuous blood pH monitoring and
evaluated its performance both in vitro and in vivo in rabbits with acid-base
disorders. The pH sensor is made of N-Allyl-4-piperazinyl-1, 8-napthalimide and
2-Hydroxyethyl methacrylate, which were bonded at the distal end of the optical
fiber.

The fluorescence intensity increased as the pH decreased with good reproducibility,
selectivity and linearity in the pH range of 6.8 – 7.8.

355s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



MONDAY, SEPTEMBER 26TH 2011

The pH measurement accuracy was -0.00±0.1 pH units (n=189) in rabbits with
respiratory acid-base orders. The optical pH sensor can accurately measure pH
fluctuations with fast response and is a promising candidate for continuous inline
measurement of blood pH in critical care patients.

P2031
A preliminary study of the prevalence of hypoxaemia, hyperoxaemia,
hypercapnia and acidosis in hospital blood gas specimens
Ronan O’Driscoll1 , Aram Rudenski2, Peter Turkington1, Luke Howard3.
1Respiatory Medicine, Salford Royal University Hospital, Salford, United
Kingdom; 2Biochemistry, Salford Royal University Hospital, Salford, United
Kingdom; 3Respiratory Medicine, Hammersmith Hospital, London, United
Kingdom

Over or under treatment of hypoxaemia can be dangerous. We studied 3524 blood
gas specimens at a university hospital. 362 samples (10.2%) were hypoxaemic with
oxygen saturation below 90% and 2.7% were severely hypoxaemic with saturation
below 80%. 1074 samples (30%) were hyperoxaemic with PO2 >15.0 kPa.
This study suggests that severe uncorrected hypoxaemia is relatively uncommon
in hospital practice and is usually associated with respiratory rather than metabolic
acidosis. Hyperoxaemia (30% of samples), hypercapnia (27% of samples) and
respiratory acidosis (21% of samples) were relatively common.This suggests that
oxygen needs to be used with more caution in hospitals in the light of recent
studies showing increased mortality associated with hyperoxaemia in a range of
common clinical conditions.

P2032
Acoustic respiratory monitoring (ARM) of wheeze (Wz) and cough (C) in the
pediatric emergency department (PED)
Sigmond Kharasch1, Alex Gileles-Hillel1, Ibrahim Omari1, Virginia Kharasch2,
Eitan Kerem1. 1Pediatrics, Hadassah-Mount Scopus, Jerusalem, Israel; 2Critical
Care, Childrens Hospital, Boston, MA, United States

Background: Wz and C are common in the PED, but are only assessed quali-
tatively and intermittently. We evaluated the feasibility of quantitative ARM in a
noisy PED.
Methods: 11 PED dyspnea patients (7mo-7yo) were monitored by ARM
(PulmoTrack® KarmelSonix, Israel) using 2 PPG sensors, an effort belt and
an ambient microphone (MIC). WheezeRATE® (Wz%), quantified as the Wz
duration (% of the elapsed time) and CoughCOUNT® (CC) were continuously
measured.
Results: Recordings of all 11 patients generated usable data (t=146 min, 93-314
min) with good ambient noise rejection. 5 patients had bronchiolitis (BR), 3 asthma
(AS), 2 pneumonia and 1 cough-variant asthma (C-VA). C was the most prominent
feature with 10/11 patients having high CC. A transient reduction of CC occurred
after hypertonic Saline in 2/5 BR patients, after ventoline in 1/3 AS and in 1/1
C-VA patients. Wz% was elevated in 2/5 BR and 2/3 AS patients. In one patient
the belt signal was poor and in one patient there was a transient disconnect of the
MIC resulting in false detection of ambient noises as Wz.
Discussion and conclusions: We found that high CC is the most common sign
in patients with dyspnea and that CC reduction in response to therapy provided
valuable clinical information. Continuous ARM of wheeze and cough is feasible in
a noisy PED. Monitoring a larger population is needed to fully assess the clinical
value of ARM in the PED.
Acknowledgement: S Godfrey, N Gavriely and E Balouka from KarmelSonix
assisted in data recording and analysis.

P2033
The use of plasma n-terminal pro B-type natriuretic peptide (proBNP)
concentrations in differential diagnosis of comorbidity pulmonary patients
Perlat Kapisyzi1, Dhimitraq Argjiri1 , Anila Mitre2, Jeta Beli1, Anila Aliko1,
Elenka Shehu1, Roland Kore1, Ylli Vakeflliu1, Holta Tafa1. 1Lung Diseases,
Faculty of Medicine, University Hospital of Lung Diseases, “Sh. Ndroqi”, Tirana,
Albania; 2Labs, University Hospital Center“Mother Teresa”, Tirana, Albania

Study objective: The use of plasma proBNP concentrations as a diagnostic tool
in differential diagnosis of dyspnea in comorbidity pulmonary patients.

Abstract P2031 – Tabe 1. Summary of blood gas results grouped according to oxygen saturation levels

Oxygen saturation range Number Percent Number (percent) Number (percent) Number (percent) Number (percent)
of samples of samples hypercapnic uncompensated respiratory acidosis compensated respiratory acidosis uncompensated metabolic acidosis

>98% 1458 41.3% 305 (21%) 83 (6%) 161 (11%) 111 (8%)
94–98% 1291 36.6% 294 (23%) 65 (5%) 167 (13%) 90 (7%)
92.1–93.9% 237 6.7% 85 (36%) 14 (6%) 58 (24%) 15 (6%)
88–92% 288 8.2% 119 (41%) 35 (12%) 61 (21%) 17 (6%)
80–87.9% 154 4.3% 76 (49%) 18 (12%) 41 (27% 6 (4%)
70–79.9% 53 1.5% 40 (75%) 12 (23%) 21 (40%) 1 (2%)
60–69.9% 22 0.6% 14 (64%) 6 (27%) 4 (18%) 4 (18%)
<60% 21 0.6% 15 (71%) 6 (29%) 5 (24%) 2 (10%)
Total 3524 100% 948 (26.9%) 239 (6.8%) 518 (14.7%) 246 (7.0%)

65 samples had mixed respiratory-metabolic acidosis.

Design: Observational study.
Setting: University Hospital of Lung Diseases, Tirana, Albania.
Patients: 67 patients with pleural effusions and 25 patients with dyspnea of
unknown etiology were studied.
Intervention: Plasma proBNP was measured in patients with dyspnea and pleural
effusion.
Measurements and results: Mean age 71±8.9 yr in patients with pleural effusions
caused by CHF (n=38), 64±11.6 yr in patients with exudative effusions (n=29)
[p<0.001]. The median plasma proBNP in patients with pleural effusions caused
by CHF was 1108 ng/L, in patients of other etiology 110 ng/L The AUC was 0.853
for plasma proBNP level cut-off 1500ng/L. A plasma proBNP cut-off 250 ng/L
had sensitivity 100%, specificity 72.4% and NPV of 100%. The plasma pro BNP
with the highest YOUDEN index 0.74 (cut-off 500 ng/L)had correctly classified,
17 of 18 patients misclassified as exudates by the criteria of Light, compared with
6 patients, using serum-liquid protein gradient >3.1. proBNP plasma level cut-off
of 1500 ng/L had a sensitivity of 50%, specificity of 96.5%,PPV of 94%, positive
and negative likely-ratio of 14.2 and 0.07 respectively, in the diagnosis of CH.F.
Mean plasma proBNP level in comorbidity pulmonary patients with dyspnea was
>300 ng/L, adjusting to age, only in 3 of 18 cases aged 50-70 years it was > 900
ng/L.
Conclusions: The test of plasma proBNP may be one of the first diagnostic tools
in comorbidity pulmonary patients with dyspnea and pleural effusions of unknown
origin.

P2034
Comparison of computed tomography features of acute phase of cardiogenic
pulmonary edema and acute lung injury
Kosaku Komiya1, Hiroshi Ishii1 , Fumito Okada2, Katashi Satoh3,
Jun-Ichi Kadota1. 1Internal Medicine 2, Oita University Faculty of Medicine,
Yufu, Oita, Japan; 2Radiology, Oita University Faculty of Medicine, Yufu, Oita,
Japan; 3Nursing Science, Kagawa Prefectural College of Health Sciences,
Takamatsu, Kagawa, Japan

Rationale, Discriminating cardiogenic pulmonary edema (CPE) from acute lung
injury (ALI) or acute respiratory distress syndrome (ARDS) is clinically important
since the management and prognosis of the two conditions are quite different.
Previous studies showed limitations in the use of chest radiographs alone, and the
usefulness of chest computed tomography (CT) has not been fully elucidated.
Objectives, To compare chest CT findings in acute phase of CPE with those of
ALI/ARDS.
Methods, Emergency outpatients with acute respiratory failure (n=70), who showed
bilateral pulmonary infiltrates on chest radiographs, were enrolled. Two chest physi-
cians, who were blinded to the chest images, independently reviewed the clinical
records in order to determine the diagnosis of CPE, ALI/ARDS, or mixed. Chest
CT findings of these patients, except the patients diagnosed as mixed edema, were
independently evaluated by two radiologists, who were unapprised of any clinical
information.
Results, Forty one patients with CPE and 20 patients with ALI/ARDS (9 intrapul-
monary, 11 extra-pulmonary causes) were assessed. Chest CT findings of upper
lobe dominant ground-glass attenuation (GGA), peribronchovascular thickening,
and right dominant pleural effusion were significant predictors for distinguishing
CPE from ALI/ARDS in multivariable models. Especially, when upper lobe dom-
inant GGA and peribronchovascular thickening were concurrently detected, all of
the patients met the criteria for diagnosing CPE.
Conclusions, Chest CT at the emergency department may be a useful tool in
differentiating acute respiratory failure.

P2035
The causes of hemoptysis and lung hemorrhage in patients with pulmonary
sarcoidosis
Olga Baranova1, Valentina Molodtcova2, Alexandra Speranskaja3. 1Interstitial
Lung Diseases Department, Saint-Petersburg Pavlov’s State Medical University,
Saint-Petersburg, Russian Federation; 2Bronchology Department,
Saint-Petersburg Pavlov’s State Medical University, Saint-Petersburg, Russian
Federation; 3Radiology Department, Saint-Petersburg Pavlov’s State Medical
University, Saint-Petersburg, Russian Federation

Background: The hemoptysis and lung hemorrhage is very rare symptoms for
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pulmonary sarcoidosis (PS) modifying the typical clinical and radiological disease
picture.
Aim: To analyze causes of hemoptysis and lung hemorrhage in PS patients (pts)
with the use of modern abilities of radiological assessment (computed tomography
- CT, high resolution CT - HRCT, CT with angiography, single photon emission
CT - SPECT) and bronchoscopy.
Methods: We studied 30 patients (f/m – 17/13) with morphologically confirmed
PS with hemoptysis and lung hemorrhage (stages: 1st – 4, 2nd – 9, 3rd – 12, 4th –
5). The average age was 37,2±2,3 years. All patients were subjected to clinical and
radiological (HRCT, CT with angiography, SPECT) researches and bronchoscopy.
Results: The main causes of this severe complication were pulmonary embolism
(17 pts including thrombosis “in situ” in 3 of them) with pulmonary arterial hy-
pertension, atrophic bronchitis (3 pts), traction bronchoectasis (3 pts), dry cavities
(2 pts), tuberculosis (1 pt). In carrying out bronchoscopy hemoptysis was found
in lung tissue viral and bacterial infections (2 pts) and lung cancer (1 pt). The
relapsing lung hemorrhage was observed in only one patient with 4 stage PS
complicated by micetome in fibrotic tissue. In 3 pts bronchoscopy was performed
on top of bleeding using various methods of endobronchial hemostasis.
Conclusion: Using modern methods of radiological imaging (CT, HRCT, CT with
angiography, SPECT) allows to detect the main cause of hemoptysis in PS patients
– pulmonary embolism including thrombosis “in situ”.

P2036
Recognizing fatal pulmonary embolism in young adults with simple clinical
measurements
Oxana Fesenko, Alexey Glechikov. Pulmonology, State Academy of Postgraduate
Education, Moscow, Russian Federation

Introduction: As the incidence of pulmonary embolism (PE) in individuals older
than age 45 is higher, numerous studies have shown that in young adults the
diagnosis is missed more often than it is made. Death from PE in this group of
patients might be considered to be most likely to be preventable. Nowadays there
aren’t any robust criteria to estimate risk of mortality from PE in young patients.
Aim: To identify risk factors of mortality from PE in young people.
Methods: We reviewed data from 167 young patients (all male) with PE.
Mean age was 44±5. 32 patients died. StatSoft Software (version 5.0, 1997) was
used for calculations.
Results: We analyzed 25 factors of inherited risk (antithrombin III deficiency, pro-
tein C and protein S deficiency, factor V Leiden mutation), acquired risk (surgery,
malignancy, trauma, obesity, cigarette smoking) and presenting syndromes.
Multivariate logistic regression revealed that immobility (bed rest) due to opera-
tion or severe disease) (OR 7,6, 95% CI 3,4–18,9), malignancy (OR 6, 95% CI
2,4–12,8), obesity (OR 4, 95% CI 2,1–11,6) and low level of consciousness (OR
3,6, 95% CI 2,1–9,2) are forth independent predictors of mortality.
Conclusion: The risks of PE are multiple. Although our model requires further
validation it may be useful as simple and fast method for identifying young patient
with poor prognosis PE and treatment with anticoagulants.

P2037
Severe airway response associated with anaphylactic shock in allergic Brown
Norway rats
Grégoire Barthel2,3, Bruno Demoulin1, Chantal Montémont2, Feng Zheng2,
Julien Davidson2, François Marchal1, Mertes Paul-Michel2,3. 1EA 3450 -
Laboratoire de Physiologie - Faculté de Médecine, Nancy University,
Vandoeuvre-Les-Nancy, France; 2Groupe Choc - Contrat Avenir Inserm, INSERM
U961 - Nancy University, Vandoeuvre-Les-Nancy, France; 3Service
d’Anesthésie-Réanimation Chirurgicale, Hôpital Central, CHU, Nancy, France

Background: Bronchospasm may occur as part of the early response to anaphy-
laxis on induction of anaesthesia in humans. However, little data are available on
the changes in respiratory mechanics occurring in animal models of anaphylactic
shock.
The aim of the study was to delineate the respiratory mechanical impedance
response to ovalbumin (OVA)-induced anaphylaxis in Brown Norway rats.
Methods: Anesthetized, tracheostomized, paralysed and mechanically ventilated
ovalbumin-sensitized male Brown Norway rats were randomly allocated to in-
travenous OVA (n=11) or vehicle (n=7). The respiratory resistance (Rrs) and
reactance (Xrs) were measured at 20 Hz using the forced oscillation technique.
Results: Allergic rats showed consistent and dramatic increase in respiratory
impedance. The peak Rrs response - almost a threefold increase - occurred
224±49 sec after OVA injection (from 51.2±7.4 hPa.s/L to 140.9±57.5 hPa.s/L,
p < 0.001). This was roughly paralleled by a significant decrease in Xrs (from
–10.8±4.7 hPa.s/L to –50.1±28.5 hPa.s/L, p < 0.003). The control group showed
little change after vehicle injection.
Conclusions: Severe airway obstruction occurs with anaphylactic shock in aller-
gic Brown-Norway rats. The associated decrease in Xrs indicates an increase in
apparent respiratory elastance (e.g. with lung vascular engorgement or pulmonary
oedema) and/or inhomogeneity of mechanical time constants within the lung from
heterogeneous bronchoconstriction. Data from this animal model emphasize the
significance of respiratory abnormalities in humans during anaphylactic shock.

P2038
Follow-up and educational results of bed head lift in intensive care unit
Suat Solmaz, Raziye Sancar, Necla Örnek, Ruya Evin, Özlem Moçin,
Cüneyt Saltürk, Semra Bati Kutlu, Zuhal Karakurt. Respiratory Intensive Care
Unit, Sureyyapasa Chest Diseases and Thoracic Surgery Training and Research
Hospital, Istanbul, Turkey

Objective: Lifting head of bed is simpliest and most important way to prevent
aspiration pneumonia in intensive care unit (ICU). In our study we investigated
contribution of reminding this application.
Method: Prospective study was done in 22 bed intensive care unit (ICU) between
December 2010-January 2011. None of the staff other than researchers were aware
of this observational study. Every day during December 2010 at 8.00 a.m and
5.00 p.m 22 ICU bed head position were recorded whether their heads were 30-45
degrees elevated or straight.During January 2011, nurses responsible for beds
were told to lift bed head positions and bed head positions were recorded again.
Infection nurse noted aspiration or ventilator associated pneumonia (VAP) cases
every two months. Values were summarized with descriptive method.
Results: In December 2010, 1278 in January 2011, 1283 bed head positions were
recorded. 26 of total 56 (%4.4) records were done in the morning, 30 were done in
the evening during December 2010. In January 2011, 24 of total 41 (%3.2) were
done in the morning and 17 in the evening. One patient had VAP and died after
12 days in December 2010. In January 2011; 3 VAP, 1 aspiration pneumonia were
observed and they stayed total 64 days in ICU and one of them was died.
Conclusion: Reminding of lifting bed head positions at certain hours, during shift
changes reduce inappropriate bed head position. This method which is used in
reducing the risk of VAP and aspiration pneumonia, shortens ICU stay, contribute
country income, decrease aspiration related mortality.

P2040
Successful use of interventional lung assist device in a patient with near fatal
asthma
Tanner Laura, Murphy Stephen. Respiratory Department, Sunderland Royal
Hospital, Sunderland, United Kingdom

Interventional lung assist devices (iLA) are pumpless, arterio-venous, extra-
corporeal lung support devices with a low resistance gas exchange membrane
that allows rapid removal of carbon dioxide (CO2) and moderate oxygenation.
Currently they are mainly used in acute respiratory distress syndrome and as a
bridge to lung transplantation. We successfully used iLA in an near fatal asthmatic
patient with hypercapnic respiratory failure refractory to conventional ventilation.
A male patient aged 55 years presented with a near fatal exacerbation of asthma. He
was a current smoker with co-morbidities including obesity, previous poliomyelitis
affecting right leg, stroke and ischaemic heart disease. Despite full medical treat-
ment, endobronchial intubation and invasive mechanical ventilation (IMV) plus a
range of intravenous and inhaled medications including intravenous terbutaline,
ketamine, adrenaline and inhaled adrenaline and isofluorane he developed persis-
tent hypercapnic respiratory failure with PaCO2 > 20. Conventional ventilation
strategies were ineffective with poor compliance, high peak airway pressures and
prolonged inspiratory times resulting in air trapping and hyperinflation. Therefore
an iLA was inserted on day 2. This resulted in enhanced CO2 removal (Pa CO2
21 down to PaCO2 7.6) and allowed protective lung ventilation at lower pressures
with less gas trapping and hyperinflation. The iLA was removed on day 12 with
spontaneous breathing on day 19. This could represent a useful future strategy for
persistent hypercapnic respiratory failure unresponsive to conventional measures
in obstructive diseases such as asthma and COPD.

P2041
Inhalation of activated recombinant factor VII to treat pulmonary
hemorrhage in a patient with cystic fibrosis
Constantin Marcu, Robert Bals, Andreas Groeschel, Christian Lensch,
Julia Woerner, Sebastian Faendrich. Pneumology, Saarland University Hospital,
Homburg/Saar, Germany

Case: The patient (30y.o., female) was diagnosed with cystic fibrosis as child.
Currently, she was hospitalized with fever and bilateral pulmonary infiltrates. She
rapidly deteriorated to respiratory failure with the need of extracorporale membrane
oxygenation (ECMO).
Diffus pulmonary haemorrhage complicated the course on ECMO. After 2 days
of unremitting bleeding with respiratory failure we used rFVIIa as an intervention
of last resort. The patient was treated with inhalation of 50 μg/kg rFVIIa in 5 ml
of sodium chloride via a jet-driven nebulizer, which was repeated after 24 hours.
Hemorrhage was visualized bronchoscopically, and its resolution following the
treatment was immediate and did not occur again.
Discussion: Factor VII initiates clot formation by its interaction with TF. The
FVIIa-TF complex activates factor X. Activated factor X activates prothrombin
to thrombin, which converts fibrinogen to fibrin. Tissue factor is expressed in
the lung alveoli during inflammation and therefore pulmonary administration of
human recombinant activated factor VIIa (rFVIIa) could be a rational treatment
option.
Our report indicates the applicability of topical rFVIIa to control unremitting
pulmonary haemorrhage. By limiting inhalation to the target organ, the therapeu-
tic effect could be superior as a result of higher topical concentrations without
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systemic exposure. This could also reduce the risk of thrombotic complications
reported with systemic administration of rFVIIa as well as clotting in the ECMO
membrane.
Conclusion: Intrapulmonary administration of activated recombinant factor VII
(rFVIIa) via a jet-driven nebulizer may be an option in pulmonary haemorrhage.

P2042
Enhanced expression of Robo4 ameliorates LPS-induced acute lung injury in
mice
Xueling Wu, Yuanlin Song, Xiaodan Zhu, Xiaocong Fang, Chunxue Bai.
Pulmonary Department, Fudan University, Shanghai, China

The loss of endothelial integrity which causes leak of fluid and proteins into
tissues contributes to the disease and death associated with acute lung injury.
Slit2/Robo4 (an endothelium-specific) signaling promotes vascular stability. The
purpose of this study was to evaluate the effect of enhanced expression of Robo4
on LPS-induced acute lung injury. We constructed a recombinant adenoviral vector
expressing murine Robo4 (Ad.mRobo4) which were administered intranasally to
BALB/c mice. Forty-eight hours later, all the mice were administered a single
dose of LPS via i.p. injection to induce acute lung injury. A second cohort of
mice was followed for survival for 7 days. Administration of Ad.m Robo4 in-
creased increased the expression of Robo4 in lung tissue, as determined by reverse
transcription-polymerase chain reaction, Western blot, and immunohistochemistry.
Enhanced expression of Robo4 in lung suppressed the inflammatory reaction
to LPS, attenuated the lung pathological changes, significantly reduced vascular
permeability and edema in the lung determined by albumin in bronchoalveolar
lavage fluid and also improved the survival of mice. Our results demonstrate
a novel function manner for slit2/Robo4 signaling. Slit2/Robo4 pathway work
formerly mainly considered as ligand-dependently, it has now to be considered as
a ligand-independently and thus could be an attractive adjuvant in the treatment of
acute lung injury.

P2043
Expression of osteopontin in the lung tissue of acute lung injury rats and the
influence of osteopntin on the expression of TNF-a and IL-10
Wenjun Wang, Xianming Fan. The Department of Respiratory Medicine,
Affiliated Hospital of Luzhou Medical College, Luzhou, Sichuan, China

This work was supported by International cooperation and exchange program
of Sichuan science and technology department (N0. 2009HH0032):
Background: Pathogenesis of acute lung injury (ALI) has not been clarified fully,
also there has no sure way to improve the prognosis of ALI.
Aims: To investigate the expression of osteopontin (OPN) in the lung tissue of
ALI rats and the influence of OPN on the level of TNF-a and IL-10 in serum.
Methods: 56 SD rats were randomly divided into control group (24 rats), ALI
group (24 rats)and intervention group (24 rats). 8 rats in each group were examined
at 2, 4 and 8 h. ALI was induced by LPS injection via caudal vein in ALI and
intervention groups, at the same time, rats in intervention group were also injected
with anti-OPN antibody. Wet/Dry Weight (W/D), Pathological changes of the lung
tissue and ALI score were detected. The level of TNF-a and IL-10 in serum and
the expression of OPN in homogenate of lung tissue were detected.
Results: W/D, ALI score and the level of TNF-a in ALI group at 2,4 and 8 h were
higher than those in control group and intervention group at the same time point
(p<0.01).The level of IL-10 in ALI group at 2,4 and 8 h was higher than that in
control group (p<0.01), but was lower than that in intervention group at the same
time point (p<0.05). Compared with control group, the expression of OPN in ALI
and intervention groups at 2,4 and 8 h was higher (p<0.01).
Conclusions: The expression of OPN in lung tissue of ALI rats induced by LPS
was increased, and OPN could aggravate lung injury, which might be related to
up-regulating expression of TNF-a and down-regulating expression of IL-10.

P2044
The role of osteopontin in the pulmonary fibrosis caused by acute lung injury
induced by lipopolysaccharide in rats
Wenjun Wang, Xianming Fan. The Department of Respiratory Medicine,
Affiliated Hospital of Luzhou Medical College, Luzhou, Sichuan, China

This work was supported by International cooperation and exchange program
of Sichuan science and technology department (No. 2009HH0032):
Background: In the later stage of acute lung injury (ALI), lung fibrosis is a
common sequel. It results in damage of lung function. But we know little about
its pathogenesis.
Objective: To investigate the role of osteopontin (OPN) in the pulmonary fibrosis
caused by lipopolysaccharide (LPS)-induced ALI.
Methods: 120 rats were randomly divided into control group (n = 40), ALI group
(n = 40), and intervention group (n = 40). ALI was induced by intraperitoneal
injection with LPS on day 0,1 and 2 in ALI group and intervention group. Also, the
rats in intervention group were treated with Anti-OPN antibody by intraperitoneal
injection after LPS injection. Then10 rats in each group were randomly sacrificed
on the 7th, 14th and 28th day. Histological examination and the expression of OPN
in the lung tissue were determined. Hydroxyproline and the mRNA levels of type
I and IIIcollagen in the lung tissue were measured.

Results: Compared with control group, the expression of OPN in ALI group was
remarkably higher on 7th,14th and 28th day respectively (P<0.01).The extent
of lung fibrosis, the expression of hydroxyproline and the levels of type I and
IIIcollagen mRNA in intervention group and ALI group were higher than those in
control group on day 7,14 and 28 respectively (P<0.01), but they were lower in
intervention group than those in ALI group (P<0.01).
Conclusions: The expression of OPN in the lung tissue of pulmonary fibro-
sis caused by LPS-induced ALI in rats was increased. OPN could promote the
development of lung fibrosis in ALI rats.

P2045
A prospective evaluation of different anthropometric height estimation
formula
Solene Guinard1, Zoe Chiche2, Jérome Martin1, Erwan L’Her2. 1Medical ICU,
CHU, Brest, France; 2Emergency Department, CHU, Brest, France

It is now accepted that protective ventilation with low (6ml/kg of predictive body
weight) tidal volume beneficiates to ARDS patient.To determinate predictive body
weight, the gender and height of patients have to be known. However, in the ED or
in the ICU, patients are often unable to provide their height and tape measurement
is usually not valid. The purpose of this study is to evaluate different easy and
reproducible anthropometric indicators, which could be correlated to the exact
patients’ height.
Several indicators have been prospectively evaluated on 60 healthy volunteers and
correlated to their real height. Height evaluation formula are based on different
simple measurements correlation coefficient (r) was calculated by linear regression
as compared to exact measured height.
Results: See table 1. Among 16 anthropometric different height estimation for-
mula, ulna’s length and tibia’s length were best correlated with the real volunteers’
height.

Table 1. Correlation between real height and anthropometric indicators (we have only colligated
each limb’s best formula in this table enhance readability)

Anthropometric indicators Male and female

ID card r=0.963
Hand length r=0.794
3rd phalanx index length r=0.730
Ulna length r= 0.830
Tibia length r=0.850
Simplified Chumlea r=0.867
Right foot length r=0.698

Simplified Chumlea is a specific way to measure tibia’s length in supine position.

Discussion: Several simple limb measurements can accurately predict exact pa-
tients’ height. These estimations have now to be tested on ICU patients, in order
to evaluate their bedside feasibility and usefulness.

P2046
“Normotension” on admission to the emergency department affects outcome
of patients with acute cardiogenic pulmonary edema (ACPE)
Valentina Rosti1, Chiara Travierso2, Federico Piffer1, Stefano Aliberti3 ,
Caterina Bonino2, Valter Monzani2, Antonio Voza4, Daniele Camisa5,
Simona Fusco6, Marco Barchetti7, Federica Molinaro8, Giuseppina Petrelli9 ,
Roberto Cosentini2, Anna Maria Brambilla1. 1Respiratory Medicine Department,
University of Milan, Fondazione IRCCS Ospedale Maggiore Policlinico, Milan,
Italy; 2Emergency Department, Fondazione IRCCS Ospedale Maggiore
Policlinico, Milan, Italy; 3Respiratory Medicine Department, San Gerardo
Hospital, Monza, Milan, Italy; 4Emergency Department, Humanitas Hospital,
Milan, Italy; 5Emergency Department, Melegnano Hospital, Melegnano, Milan,
Italy; 6Emergency Department, Faenza Hospital, Faenza, Italy; 7Emergency
Department, Sassuolo Hospital, Sassuolo, Italy; 8Emergency Department,
Gradenigo Hospital, Turin, Italy; 9Emergency Department, San Benedetto del
Tronto Hospital, San Benedetto del Tronto, Italy

Introduction: ACPE is a common cause of admission to the Emergency Depart-
ment (ED). We previously retrospectively studied the effect on the outcome of
blood pressure (BP) on admission.
Aim: To prospectively confirm the relationship between “normotension” on ad-
mission and worse outcome in ACPE patients.
Methods: Prospective, observational, multicentric, web-based study on patients
admitted to the ED with ACPE. Data were collected from 13 italian EDs. Nor-
motension was defined as Mean Arterial BP (MAP)≤107 mmHg. Patients with
MAP≤65 mmHg on admission were excluded.
Results: From May 2009 to October 2010,460 patients were enrolled. Nine hy-
potensive patients were excluded. Mean age was 80 years (SD±10 years), 245
males (54%). “Normotensive” patients were 41% (185/451). Clinical and labora-
tory data are showed in table 1. Overall, in-hospital mortality was 8% (34/451).
In-hospital mortality in normotensive patients was significantly higher than in hy-
pertensive patients, 12% (22/185) vs 4% (12/266) (p<0.01). We also found that the
risk factor “normotension” maintained its statistical significance in a multivariable
analysis when compared with the other significant risk factors (Age, PaCO2 and
Hemoglobin) detected in our population in the univariate analysis.
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Table 1. Baseline characteristic of the two populations

Parameter Hypertension Normotension p value

pH 7.26±0.12 7.33±0.12 <0.01
PaCO2, mmHg 53±17 47±15 <0.01
PiO2/FiO2 ratio 210±90 190±82 0.02
Heart Rate 112±20 101±26 <0.01
Respiratory rate 34±7 31±7 <0.01
Lactate, mmol/L 3.04±2.08 2.90±2.61 0.59

Conclusion: We prospectively confirmed that “normotension” on presentation is
a significant and indipendent risk factor for mortality in patients with ACPE.

P2047
A metabonomic approach to prognostic evaluation of ALI by high-resolution
nuclear magnetic resonance (HR NMR) spectroscopy
Xun Wang1, Wenxue Chen2, Xiaojing An1, Dong Yang1, Fener Chen2,
Chunxue Bai1. 1Department of Pulmonary Medicine, Zhongshan Hospital,
Fudan University, Shanghai, China; 2Fudan- DSM Joint Laboratory, Department
of Chemistry, Fudan University, Shanghai, China

Purpose: Metabonomics is a well-developed platform for studying systems biol-
ogy and clinical diagnosis. In this study, we investigated a metabonomic approach
to prognostic evaluation of LPS-induced ALI by HR NMR spectroscopy.
Methods: The mice model of ALI was established by intratracheal instillation of
LPS (5mg/kg) for 4 hours with the saline in control mice. The mice of dexam-
ethasone (DEX) treatment group were intraperitoneally treated with DEX while
intratracheal instillation of LPS. HR 1H NMR spectroscopy in combination with
pattern recognition methods was applied to study 15 lung tissues extract samples
of mice.
Results: The lung injury score were significantly increased in ALI mice compared
to control group and DEX treatment markedly decreased the lung injury score.
The first principal component (PC1) shows a good separation between the ALI
group and control (or DEX treatment) groups. The metabolites showed clear
differentiation between groups mainly included valine (Val, δ 1.06), lactate (Lac,
δ 1.33), acetate (Ace, δ 1.91), creatine (Cre, δ 3.06). In addition, these samples in
the ALI group clearly located out of other groups, and four of five samples in the
DEX treatment group fell in the range of the control group.

Conclusions: Our study, for the first time, provides evidence for a metabo-
nomic approach to prognostic evaluation of ALI treated with DEX by HR NMR
spectroscopy.

249. Intensive care outcome

P2048
Late-breaking abstract: Improvements in compliance of resuscitation
bundles and achievement of end points after an educational program on the
management of severe sepsis and septic shock
Yousnag Ko, So Yeon Lim, Gee Young Suh, Kyeongman Jeon. Divisions of
Pulmonary and Critical Care Medicine, Samsung Medical Center, Sungkyunkwan
University, Seoul, Republic of Korea

Purpose: The objectives of this study were to determine whether an educational
program could improve compliance with resuscitation bundles and the outcomes
of patients with severe sepsis or septic shock and to evaluate which resuscitation
bundle end points were associated with in-hospital mortality.

Materials and methods: This was a retrospective observational study of 366
patients with severe sepsis or septic shock who presented to the emergency depart-
ment between May 2007 and July 2009. Compliance with resuscitation bundles
and achievement of the corresponding end points were compared before and after
the three-month educational program.
Results: Compliance with central line insertion and monitoring of central venous
pressure (CVP) (29% vs. 67%, p < 0.001) and central venous oxygen satura-
tion (ScvO2) (25% vs. 68%, p < 0.001) was significantly improved after the
educational program. The achievement of target ScvO2 within the first six hours
was significantly improved (62% vs. 88%, p < 0.001). In-hospital mortality was
independently associated with adequate fluid challenge (OR, 0.161; 95% CI, 0.046
– 0.559) and the achievement of target mean arterial pressure (MAP) (OR 0.056;
95% CI, 0.008 – 0.384) and ScvO2 (OR, 0.251; 95% CI, 0.072 – 0.875) among
the five sepsis resuscitation bundles.
Conclusion: An educational program can improve compliance with resuscitation
bundles and achievement of their corresponding end points.

P2049
Prevalence and prognosis of critically ill patients with COPD between 1998
and 2008
Georg-Christian Funk1, Peter Bauer2, Otto Chris Burghuber1, Andreas Fazekas1,
Sylvia Hartl1 , Barbara Metnitz2, Philip Metnitz3. 1Department of Respiratory
and Critical Care Medicine and Ludwig Blotzman Institute of COPD and
Pneumological Epidemiology, Otto Wagner Spital, Vienna, Austria; 2Dept. of
Medical Statistics, Medical University of Vienna, Vienna, Austria; 3Dept. of
Anesthesiology and General Intensive Care Medicine, Medical University of
Vienna, Vienna, Austria

Background: Little is known about the prevalance and outcome of patients with
COPD treated in ICUs. Such information is valuable for the planning of resources
e.g. respiratory care units and weaning facilities.
Aims and objectives: We speculated that COPD would be an increasing problem
in critically ill patients and would be associated with increased morbidity and
mortality.
Methods: We analysed prospectively collected data of 194,453 adults treated in
87 Austrian ICUs over a period of 11 years (1998-2008).
Results: COPD was present in 9% of all ICU patients. The risk-adjusted mortality
of patients with COPD was higher compared to patients without COPD (observed
to expected mortality ratio with 95% CI 0.91 (0.90 – 0.92) vs 1.14 (1.12 – 1.16),
respectively). The presence of COPD was an independent risk factor for increased
mortality in multivariable regression. Prolonged mechanical ventilation occurred
more common in patients with COPD (24%) compared to those without (13%),
p<0.0001. Prolonged weaning was also more common in patients with COPD
(6%) compared to those without (2%), p<0.0001. During the course of 11 years
the incidence of acute respiratory failure due to COPD increased from 1.8% to
3.0%, p<0.0001) and the use of non-invasive ventilation more than doubled (from
15% to 34%, p<0.0001). Simultaneously, the risk-adjusted mortality of COPD
patients improved.
Conclusions: Acute respiratory failure due to COPD is an increasingly common
condition in critically ill patients. The presence of COPD is associated with in-
creased mortality and morbidity. The improvement of risk-adjusted mortality over
time may be attributable to the beneficial effects of non-invasive ventilation.

P2050
Acute and chronic term results of kyphoscoliotic patients with acute
respiratory failure treated in intensive care unit (ICU)
Gökay Güngör1, Zuhal Karakurt1 , Nalan Adiguzel1, Özlem Yazicioglu Moçin1,
Merih Balci1, Cüneyt Saltürk1, Huri Yilmaz1, Aysem Öztin2, Tulay Yarkin1.
1Respiratory Intensive Care Unit, Sureyyapasa Chest Diseases and Thoracic
Surgery Training and Research Hospital, Istanbul, Turkey; 2Chest Diseases,
Nihat Kitapci Chest Diseases and Thoracic Surgery Center, Erzurum, Turkey

Objective: In our study we aimed to evaluate acute and chronic term results of
kyphoscoliotic patients admitted to ICU with acute respiratory failure in 9 years
period.
Method: Kyphoscoliotic patients applied to ICU between 2002-2010 enrolled
in the study.Patient’s demographics,comorbity,APACHE II score on admission,
presence of sepsis, arterial blood gas analysis (on admission and first control),
invasive (IMV) and noninvasive mechanical ventilation (NIV) application and
duration, length of stay in ICU,ICU mortality, chronic term follow-up,mortality
were recorded. Data were summarized with descriptive analysis.Variables were
given as median and interquartile ratio (IQR).
Results: 84 kyphoscoliotic patients (46 male) with median age 50 (IQR: 36-64)
accepted to ICU were included. %78.3 (n=65) of cases has comorbidity and%23.8
(n=20) of patients were in long term oxygen therapy (LOT) and mechanical ven-
tilation at home. APACHE II score 15 (12-19), presence of sepsis %42.9 (n=36),
NIV and IMV application was %79.8 (n=67), %32.1 (n=27) respectively. Length
of stay in ICU was 8 (4-14) days and mortalitiy was %10.7 (n=9, 7 under IMV).
After ICU discharge mechanical ventilator at home (HMV) was reported to %39.8
(n=33) of patients, LOT was reported to %21.3 (n=16) of patients. A total of 53
patients have HMV, 51 of these patients were followed long term. One patient
after 2 months, 2 patients died after 5 years. 12 patients didnot come to controls
regularly.
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Conclusion: In patients with kyphoscoliosis accepted to ICU due to acute respi-
ratory failure, mortality is significantly higher while in patiens with mechanical
ventilation at home compliance and follow-up is better, mortality is lower.

P2051
Characteristics and outcome of COPD patients with an acute exacerbation
admited to a respiratory ICU
Monica Guerrero, Joan Ramon Badia, Miquel Ferrer, Antoni Torres. Unitat de
Cures Intensives e Intermedies Respiratòries, Servei de Pneumologia, Institut del
Tòrax, Hospital Clínic, CIBER de Respiratorio CIBERES. IDIBAPS, Barcelona,
Spain

Many patients with an acute exacerbation may be considered for ICU admission.
The aim of this study was to assess the clinical charateristics, resource use and
prognosis of COPD patients in a respiratory ICU setting (RICU).
Methods: Retrospective study of RICU patients with primary diagnosis of COPD
exacerbation from 1995-2007. We collected clinical information, ventilatory sup-
port requirements and outcome from the clnical records.
Results: During the study period 512 COPD patients were admitted with a mean
age of 69,2±8,9 yr (86% amle). Mean FEV1 was 34,8±13,9 (% predicted value)
and 40,4% were on long term home oxygen. More than half of the patients had one
or more significant co-morbidities. Cardiac disease (26%) and alcoholism (14%)
were among the most frequently encountered. As much as 49,4% of cases required
intubation and mechanical ventilation (MV) while 38,9% could be managed with
non-invasive ventilation (NIV). Only 5,8% of the patients treated with NIV at
admission required finally MV. The duration of MV was 7,13 days (median 5, IQ
Range: 3-9 days) and the overall ICU length of stay was 7.1 days (median 4 days,
IQ Range: 2-8 days). Tracheostomy was performed in 4,7% of the cases. Finnally,
ICU mortality for all the study group was 9,4%. We did not find an association
between mortality and FEV1 or being on home oxygen therapy.
Conclusions: RICU mortality for COPD patients with acute exacerbation is lower
than 10%. Most patients requiring MV could be extubated without major issues.
A lower FEV1 or being on home oxygen were not associated with a higher RICU
mortality. COPD patients admitted to the ICU with an acute exacerbation have a
good chance of survival.

P2052
COPD under invasive mechanical ventilation, in-hospital mortality rate: A
retrospective study
Patricia Garrido1, Susana Carreira1, Andreia Gonçalves2, Fernanda Paula1,
Leonardo Ferreira1, Filipe Froes1, Luis Telo1. 1Pneumology Department II,
Pulido Valente Hospital – CHLN, Lisbon, Portugal; 2Internal Medicine, S. José
Hospital - CHLC, Lisbon, Portugal

Background: The in-hospital mortality rate of patients with Chronic Obstructive
Pulmonary Disease (COPD) submitted to Invasive Mechanical Ventilation (IMV)
is recognized as being high.
The authors aim to characterize this population and to identify mortality predictive
factors.
Methods: Retrospective study of the clinical records of 67 COPD patients with
IMV admitted in the Respiratory Intensive Care Unit (ICU) of Lisbon-North
Hospital Centre between January 2005 and August 2009.
Results: The majority were male (91%), with an average of 69±10 yrs and 25%
were active smokers. The FEV1 was 40±18%, with 55% being subjected to Long
Term Oxygen Therapy and 18% to domiciliary Non Invasive Ventilation (NIV).
The aetiology of exacerbation was mostly infectious (78%). They required 16±24
days of IMV. The ICU mortality rate was 24% and the global hospital mortality
rate was 40%.
Two groups were evaluated concerning mortality.
The statistically significant (p<0,05) prognostic factors were: older patients (75
vs. 66 yrs), lower BMI (24 vs. 26 kg/m2), pneumonia (40% vs. 15%), longer
in-hospital period before ICU admission (8 vs.3 days), previous acute NIV (67%
vs. 33%) and higher severity score at admission (SAPS II 44vs. 35; APACHE II
27vs. 20).
A significant association with mortality, through binary logistic regression, was
establish: NIV pre-IMV (OR=4.92; IC95%=1,42-16,98 p<0,012) and the APACHE
II severity score (OR=1,13; IC95%=1,03-1,24 p<0,008).
Conclusions: Mortality was associated to a higher severity at admission and ex-
tended period under NIV whilst preceding the admission in ICU. The data may be
relevant through an early recognition of failure situations in patients with previous
NIV.

P2053
pH – and serum sodium level as an important predictor of mortality in acute
exacerbation of COPD
J.K. Samaria, Hemant Kumar. Department of Chest Diseases, Instt of Medical
Sciences, Banaras Hindu University, Varanasi, Uttar Pradesh, India

Background: AECOPD result in increased morbidity and mortality, and constitute
a tremendous socioeconomic burden. Predicting in-hospital mortality may aid
prognostication and plan for future therapies.
Aim of study: Predicting in-hospital mortality in patient of Acute Exacerbation of

COPD help in planning the course of future treatment for averting the impending
morbidity and mortality.
Methods: Study includes 94 patients of Acute Exacerbation of COPD admitted
in the Tertiary Care Hospital were subjected to thorough history and clinical
examination, all relevant examinations including ABG & others like RFT, LFT,
CBC, RBC etc were done. All the patients of AECOPD managed either by NIV
or given invasive ventilation in ICU.
Results: Most patients were elderly with mean age of 62.3 years. Mortality rate
was 17% (16/94) during hospital stay. Mean pH of the patients 7.382 (SD=0.0878).
pH of those patients who expired were mean 7.3035 (SD 0.111) and patients who
survived were mean 7.3989 (SD 0.706). The difference was significant (P=0.003)
(CI 0.33855 – 0.156935). Sodium level of the patients in the study were 133.93
(SD 8.481), patients who expired the sodium level were mean 123.43 (SD 11.267)
and those who survived mean sodium were 135.92 (SD 6.264). The difference was
significant (P=0.001) (CI=6.505 – 18.475).
Conclusion: pH and serum sodium level at the time of admission are independent
predictors of mortality in patients with Acute Exacerbation of COPD.

P2054
Is there a difference in outcome according to etiology of COPD exacerbation
in patients admitted to an ICU?
Filipe Monteiro1, Karl Cunha2, Rita Silva, Filipa TodoBom1, Carlos Lopes1,
Pilar Azevedo1, Jorge Monteiro1, Gabriela Brum1, António Bugalho Almeida1.
1Unidade Cuidados Intensivos Respiratórios, Hospital Santa Maria, Lisboa,
Portugal; 2Serviço de Pneumologia, Hospital de Faro, Faro, Portugal

Objective: The aim of our study was to detect the impact of the etiology of severe
COPD exacerbations admitted to a respiratory intensive care unit (RICU).
Methods: Retrospective study evaluating all episodes of severe COPD exacerba-
tions admitted from Jan/2005 to Sept/2010 in our RICU. Patients with lung cancer
were excluded. Regarding the etiology of exacerbation we divided into three
groups: heart failure, respiratory infection, others/undefined. Different parameters
were analyzed: APS, APACHE II, TISS, length of stay in RICU, days on invasive
mechanical ventilation, mortality. In the comparative analysis, episodes with more
than one cause of exacerbation were excluded.
Results: Data were collected from 141 out of 184 episodes admitted to RICU.
Mean age was 70±10, 76% were male. Mean APACHEII was 24.6±7.9 and
mortality during the RICU admission was 30%.

Comparative analysis between different etiology of severe COPD exacerbation

Heart failure Respiratory infection Others/undefined p
(n=29) (n=67) (n=40)

Age (years) 73.2±8.7 69.6±10.6 67.2±10.1 0.0480
APS 16±6.5 14.4±6.8 15.4±9.3 0.3289
APACHE II 25.9±7.0 23.9±7.1 24.6±9.9 0.2654
TISS 22.4±5.8 23.3±5.5 21.4±7.3 0.2622
Duration of stay in RICU (days) 17.6±16.4 12±8.8 9.5±12.3 0.0041
Days on invasive mechanical

ventilation 6.5±10.1 6.6±9.0 3.8±10.8 0.0151
Mortality 51.7% 28.3% 20% 0.0156

Conclusions: In our study we found higher mortality, longer duration of stay in
the RICU for patients with severe COPD exacerbations caused by heart failure.

P2055
Intensive care results and costs of advanced age patients with respiratory
failure: 3 years cohort study
Zuhal Karakurt, Nalan Adigüzel, Döndüye Özgül, Gökay Güngör, Özlem
Yazicioglu Moçin, Merih Kalamanoglu Balci, Senay Baylan, Cüneyt Saltürk,
Adnan Yilmaz. Respiratory Intensive Care Unit, Süreyyapasa Chest Diseases
Thoracic Surgery and Training and Research Hospital, Istanbul, Turkey

Aim: Data about intensive care unit (ICU) stay days and costs of advanced age
(>80) patients with respiratory failure is limited at our country. Aim of the study
is to investigate ICU stay days and costs of advanced age patients.
Method: Retrospective cohort study. Between 2008-2010, patients who were over
80 years old and stayed more than 24 hours at ICU were included. Patients
demograhic characteristics, arterial blood gases, APACHE II scores, comorbities,
ICU and hospital stay days, mortality and costs were recorded from patients files.
Patients were grouped according to Katz basic activities of daily living (ADL) scale
as group 1 (0-6): independent, full function, group 2 (7-12): moderate impairment,
group 3 (13-18): dependent,severe functional impairment. Results are recorded as
median and interquartile ratio (IQR).
Results: 185 patients (109 women) whose median age was 82 (IQR, 81-84) were
included to study. Patients ICU stay days were 6 (3-9), hospital days were 11
(6-17). Costs of ICU and hospital were respectively 1333,64 (693,18-2232,27),
1838,6 (983,58-2698,79)Euro. Groups according to Katz ADL scale group 1:
159 (85.9%), group 2: 12 patients (6.5%), group 3: 14 patients (7.6). ICU costs
(Euro) as follows; group 1: 1282,27 (595,00-2232,27), group 2: 1279,31 (758,40-
2233,37), group 3:1845,45 (1225,00-2232,27). ICU mortality was 16.6% but
majority patients (80%) with group 1.
Conclusion: ICU survival of advanced age patients were nearly 80% and because
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of comorbidities risk of ICU readmission is high. In order to decrease costs of
these patients care especiallay bed dependent patients, goverment should developed
health policy to build chronic care centers.

P2056
Mortality and cost analysis of community acquired pneumonia cases
requiring intensive care unit follow up according to seasons
Ozlem Yazicioglu Mocin1, Gulgun Cetintas1, Cuneyt Salturk1, Nalan Adiguzel1,
Gokay Gungor1, Huri Ozkan Yilmaz1, Merih Kalamanoglu Balci1,
Necla Ornek2, Donduye Ozgul1, Besir Uysal1, Semra Bati Kutlu2,
Zuhal Karakurt1 , Adnan Yilmaz1. 1Intensive Care Unit, Sureyyapasa Chest
Diseases and Thoracic Surgery Training and Research Hospital, Istanbul, Turkey;
2Infectious Diseases Department, Sureyyapasa Chest Diseases and Thoracic
Surgery Training and Research Hospital, Istanbul, Turkey

Aim: We intended to evaluate seasonal analysis, cost and general mortality of
community acquire pneumonia (CAP) cases requiring intensive care unit (ICU)
follow up.
Mateial-method: Retrospective, descriptive cohort study. Between 2008-2010 de-
mographics, initial APACHE II, pneumonia severity index (PSI), CURB score,
duration and application of invasive mechanical ventilation (IMV), length of stay
(LOS) in ICU, cost and mortality of CAP cases followed in 20 bed ICU were
recorded. Seasonal variation was investigated. Patient’s data were summarized
with descriptive statistics. Numerical values were presented as median and inter
quartile ratio (IQR).
Results: In specified period 218 CAP cases (192 males) were retrieved in the
study. The median value of age, APACHE II, PSI and CURB were 65 (53-76),
20 (16-26), 130 (103-162), 2 (1-3), respectively. IMV was applied in 96 (34%)
patients, the median value of LOS in ICU and cost according to seasons were 7
(5-13) days, 3953 (2418-6821)TL in autumn; 7 (4-11) days, 3372 (2023-6694)TL
in winter; 8 (3-12)days, 5215 (1634-6751)TL in spring; 6 (3-9)days, 2937 (1634-
4268)TL in summer, respectively. CAP/mortality rate according to seasons were 88
(31.4%)/43.1% for autumn; 80 (28.6%)/27.5% for winter; 49 (17.5%)/15.7% for
spring; 63 (22.5%)/13.7% for summer, respectively. The cost and general mortality
in CAP were 3417 (1916-6114) and 18.1%, respectively.
Conclusion: As general cost of CAP cases requiring ICU and mortality of these
cases have increased by 1.5 times in spring and 3 times in autumn, respectively, it
should be advised to beware of LOS in ICU and risk of mortality in those seasons.

P2057
Differences in pulmonary function tests between acute respiratory distress
syndrome of pulmonary and extrapulmonary etiology
Beatriz Llorente Ruiz1, Esther Alonso Peces2, María Vázquez Mezquita2, Olga
Navarrete Isidoro2, Consuelo Pintado Delgado1, Alicia Ferreira Moreno2, Julio
Flores Segovia2, Felipe Canseco González2. 1Intensive Care Unit, 2Neumology,
Hospital Universitario Príncipe de Asturias, Alcalá de Henares, Madrid, Spain

Introduction: Treatment of Acute Respiratory Distress Syndrome (ARDS) with
low volume tidal ventilation has shown improvement in survival rates as compared
with high tidal volume therapy, but survivors present physical, psychological and
respiratory sequelae, including impaired pulmonary function. The aim of this study
was to determine the differences in pulmonary tests in survivors of pulmonary
(ARDSp) and extrapulmonary (ADRSexp) distress syndrome, after treatment with
that ventilation4 strategy.
Methods: A total of 39 patients without comorbidity and more than 2-year survival
after an ADRS episode were identified between 2000 and 2006. Twenty-seven
patients finally participated in this study (13 ADRSp and 14 ADRSexp). Pul-
monary function tests were performed in our laboratory using standard procedures.
Spirometry, static volumes by pletismography and diffusing capacity form carbon
monoxide by single-breath were measured.
Results: There were no statistical differences neither in demographic and clinical
variables analyzed, except for the number of days of low volume tidal ventilation
treatment (25,38±17,85 vs. 12,71±10,00; p 0,037), nor in the lung function test
values, except for diffusion data (DLCO: 66,82±16,95 vs. 81,88±10,05, p 0,02,
KCO: 82,81±14,98 vs. 98,54±20,27, p 0,03).
Conclusions: A high percentage of previously healthy patients that survived an
ARDS, presented changes in the lung function tests, even after 2 years of the
clinical episode. There were no differences in long-term respiratory outcomes
between ARDSp an ARDSexp, except for DLCO and KCO, with lower values in
ARDSp group.

P2058
Factors affecting mortality in a respiratory intensive care unit
Pelin Ozdemir, Burcu Basarik, Mehmet Sezai Tasbakan, Alev Gurgun, Ozen
Kacmaz Basoglu, Feza Bacakoglu. Chest Diseases, Ege University School of
Medicine, Izmir, Turkey

Introduction and aim: Underlying diseases, comorbidities and hospital acquired
infections are the main factors that affect mortality in intensive care unit (ICU)
patients. In this study, the factors affecting mortality in respiratory ICU were
evaluated.
Methods: The ICU patients followed-up between February 2008 and September

2010 were assessed retrospectively. The relationship between mortality and de-
mographic features, underlying diseases, comorbidities, APACHE II and SAPS II
scores on admission, invasive diagnostic and therapeutic procedures and, hospital
acquired infections were investigated.
Results: Out of 240 patients (165 men, mean age 58.2±16.6 yrs) included in the
study, 118 patients (49.2%) died. The mortality rate was higher in immunosup-
pressive patients than immunocompetent ones (71.4% vs. 41.2%, p<0.0001). The
age, APACHE II and SAPS II scores were higher in patients who died (p=0.007,
p<0.0001, p<0.0001, respectively). The mortality rate was 66.2% in patients
treated with invasive mechanical ventilation (IMV), whereas it was 38.6% in
patients using noninvasive mechanical ventilation (p=0.0001). The mortality rate
was higher in patients with positive culture of respiratory samples on admission,
3rd and 7th days (p<0.05). Besides, the durations of intubation (p<0.0001) and
ICU stay (p=0.020) were longer in patients who died.
Conclusion: Immunosupression, severity of illness, IMV requirement and devel-
opment of lower respiratory infections were the most important factors affecting
ICU mortality.

P2059
The follow-up of cancer patients with acute respiratory failure in an intensive
care unit
Ozlem Yazicioglu Mocin, Zuhal Karakurt, Gokay Gungor, Nalan Adiguzel,
Cuneyt Salturk, Merih Kalamanoglu Balci, Huri Ozkan Yilmaz, Gulgun Cetintas,
Tulay Yarkin. Intensive Care Unit, Sureyyapasa Chest Diseases and Thoracic
Surgery Training and Research Hospital, Istanbul, Maltepe, Turkey

Aim: We intended to evaluate the follow up and mortality rate (MR) of cancer
patients (CP) admitted to intensive care unit (ICU) with acute respiratory failure
(ARF)
Material-method: Retrospective desciptive clinical study. Between January 2002-
December 2010, all CP under medical treatment in ICU of Sureyyapasa Chest
Diseases and Thoracic Surgery Teaching Hospital were included. CP were grouped
as pulmonary tumors and extrapulmonary tumors. The demographics, initial
APACHE II score, application of noninvasive and invasive mechanical ventilation
(NIV, IMV),length of stay (LOS), resectional surgery for lung cancer (LC) and
tracheostomy, MR and distribution of cases according to years were investigated.
Above data of mortal cases were compared with cases without mortality.
Results: Median age of 223 CP in ICU was 65 (57-71; 25%-75%), 81.2% (n=181)
were male. Number of CP according to years 2002, 2010 was 5 and 72, respec-
tively. Rate of LC and resectable LC cases were 72.2% (n=161) and 29% (n=65),
respectively. The median initial APACHE II and LOS in ICU were 21 (16-27;25%-
75%) and 6 (3-12;25%-75%). Use of NIMV, IMV and tracheostomy were 63.7%
(n=142), 48% (n=107), 3.1% (n=7), respectively. MR was 37.6% (n=84) for all CP.
The MR for IMV and all CP were 63.7% (n=142) and 37.6% (n=84), respectively.
APACHE II score and male gender were detected to be significantly high in mortal
cases (p<0.001, p<0.043, respectively).
Conclusion: As MR of CP followed in ICU has declined, high APACHE II score
and IMV need significantly increase mortality. We assume that MR for CP will
decrease if proper therapy is chosen with NIV for CP at third or fourth level of
ICU admission priority.

P2060
Intensive care outcomes in patients with diffuse fibrotic parenchymal lung
diseases
Gökay Güngör, Cüneyt Saltürk, Nalan Adigüzel, Özlem Moçin, Huri Yilmaz,
Merih Balci, Gülgün Çetintas, Zuhal Karakurt. Respiratory Intensive Care Unit,
Sureyyapasa Chest Diseases and Thoracic Surgery Training and Research
Hospital, Istanbul, Turkey

Aim: We aimed to evaluate outcomes of patients with interstitial fibrosis (IF) and
diffuse lung parenchymal diseases admitted to intensive care unit (ICU) due to
acute respiratory failure (ARF).
Methods: We included patients with ARF due to IF and diffuse parenchymal
lung diseases in ICU between 2008-2010 in retrospective cohort study. Patients’
demographics, APACHE II score on admission to the ICU, application of me-
chanical ventilation; invasive (IMV) or noninvasive (NIV), arterial blood gases
values, type of feeding (oral, enteral, paranteral), length of stay (LOS) in ICU
and mortality were recorded from patients’ file. Continous variables were given
as median and interquartile ratio (IQR). Patients were compared according to
mortality and logistic regression analysis was used for mortality risk factors.
Results: In study period 44 patients (26 male) and median age was 59 (IQR,
45-73). APACHE II score was 20 (17-26), and application of NIV and IMV
were 20 (%45.5), 17 (%38.6) respectively. Oral, enteral and paranteral feeding as
follow: 20 (%45.5), 16 (%36.4), 8 (%18.1). LOS in ICU was 5 (2-9) days and
mortality rate in ICU was%45.5 (n=20). Risk factors for mortality were found IMV
aplicaton and enteral-paranteral feeding, p values Odd ratio (OR) and confidence
interval%95 (CI) respectively p< 0.036, OR:20.35 (CI:1.21-341.63), p< 0.020,
OR:24.63 (CI:1.67-362.32).
Conclusion: Patients with diffuse parenchymal lung diseases and IF have higher
mortality in ICU if conditions with ARF prevent oral nutrition and there is need
for continous mechanical ventilation. Physicians should think carefully about ICU
demand for those patients.
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P2061
Health-related quality of life after automated or protocol-based weaning
from mechanical ventilation
Dirk Schädler1, Laura Kaiser1, Björn Malchow2, Gunnar Elke1, Sven Pulletz1,
Inez Frerichs1, Jens Scholz1, Thomas Küchler2, Norbert Weiler1. 1Department
of Anaesthesiology and Intensive Care Medicine, University Medical Center
Schleswig-Holstein, Campus Kiel, Kiel, Germany; 2Deaprtment of General and
Thoracic Surgery, University Medical Center Schleswig-Holstein, Campus Kiel,
Kiel, Germany

Introduction: Although automated weaning systems have shown to be safe and
more efficient than a conventional approach, it is unknown whether they influence
health-related quality of life (HRQOL).
Objective: We hypothesized that automated weaning with SmartCare/PS compared
with a standardized weaning protocol has a positive effect on HRQOL.
Methods: Patients were systematically followed-up one year after participation in
a randomized controlled trial investigating the effect of automated versus protocol-
driven weaning from mechanical ventilation (ASOPI-trial; clinicaltrials.gov ID
00445289). Quality of life was assessed using QLQ C-30 3.0 questionnaire. Mean
differences of equal or more than 10 score points were considered to be clinically
relevant.
Results: 300 patients were initially included, 232 patients were alive one year
later. We were able to get into contact with 143 patients, 127 patients gave consent
to fill out the questionnaire. 81 questionnaires were sent back and included into
this analysis. Regarding the function-related scales we found clinically significant
higher mean score values for “emotion” and “global health status” in the automated
weaning group (Figure 1, Panel A). Symptom-related scales like “fatique” and
“diarrhoea” were clinically significant lower in the SmartCare/PS-group (Figure
1, Panel B).

Figure 1

Conclusions: This study shows an improved HRQOL in the automated weaning
group.

P2062
Validation of the 3CPO-score in a prospective cohort of acute cardiogenic
pulmonary edema (ACPE) patients
Valentina Rosti1, Chiara Travierso2, Stefano Aliberti3, Federico Piffer1,
Tommaso Maraffi4, Valter Monzani2, Francesco Stea5, Adolfo Di Nardo6,
Federico Furlan7, Antonino Maffei8, Chiara Minelli9, Anna Kostihova10,
Roberto Cosentini2. 1Respiratory Medicine Department, University of Milan,
Fondazione IRCCS Ospedale Maggiore Policlinico, Milan, Italy; 2Emergency
Department, Fondazione IRCCS Ospedale Maggiore Policlinico, Milan, Italy;
3Respiratory Medicine Department, San Gerardo Hospital, Monza, Milan, Italy;
4Intensive Care Unit, San Paolo Hospital, Milan, Italy; 5Emergency Department,
Policlinico Bari Hospital, Bari, Italy; 6Emergency Department, San Pietro
Hospital, Bergamo, Italy; 7Emergency Department, San Raffaele del Monte Tabor
Hospital, Milano, Italy; 8Emergency Department, San Paolo Hospital, Napoli,
Italy; 9Emergency Department, Valduce Hospital, Como, Italy; 10Emergency
Department, Fatebenefratelli e Oftalmico Hospital, Milano, Italy

Introduction: Assessing the severity of patients presenting in the Emergency
Department (ED) with ACPE is crucial to decide intensity of treatment and site of
care. The 3CPO Trialists elaborated a Score based on presenting characteristic to
predict 7-day mortality.
Aim: To validate the 3CPO-score in a prospective cohort of ACPE patients.
Methods: A multicentric, prospective,web-based,observational study was per-
formed in 13 Italian ED. The 3CPO score was computed as follows: 0 to 2 points

Table 1. Mortality according to the score

Score Mortality

0 0 / 54 (0%)
1 3 / 66 (4.5%)
2 4 / 49 (8.2%)
3 1 / 28 (3.6%)
4 5 / 26 (19.2%)
5 2 / 11 (18.2%)
6 1 / 4 (25%)
7 1 / 2 (50%)

according to age; 0 to 3 points according to Systolic Blood pressure; 0 to 2 points
according to the ability to obey to commands.
Results: From May 2009 to October 2010, 240 patients were analyzed.Mean age
was 80 years (SD±11 years), 117 male (48%). Overall 7-day mortality was 7%
(17/240). Mortality according to the Score classes is shown in table 1.
The result of the ROC analysis is depicted in Figure 1: the AUC was 0.75;
however,intermediate values of the score did not reliability predict mortality in our
population.

Figure 1

Conclusion: In our cohort of patients, the 3CPO score yielded unsatisfactory
results. We hypothize that this may depend on the different characteristics of our
population and/or the different treatment; further studies are needed to confirm the
applicability of the score in other populations.

P2063
Validation of treatment failure criteria of nosocomial pneumonia in ICU
Mariano Esperatti1, Miquel Ferrer1, Lina Maria Saucedo1, Valeria Giunta1,2,
Antoni Torres1. 1Pneumology, Hospital Clinic Barcelona, Barcelona, Spain;
2Pneumology, Ospedale Maggiore di Milano, Milan, Italy

Rationale: Nosocomial pneumonia (NP) is the most important infection acquired
in ICU. There is no clear and validated definition to evaluate treatment failure
(TF).
Objective: To validate a previously established definition of TF of NP in ICU.
Methods: We prospectively collected data of NP in ICU, evaluated the rate of
TF at 72 hours after beginning antibiotic treatment and compared the groups with
or without TF. TF was defined as the presence of any of the following: failure
to improve the PaO2/FiO2 ratio or need for intubation because of pneumonia,
persistence of fever or hypothermia plus purulent respiratory secretions, worsening
of the pulmonary infiltrate by >50%, or occurrence of septic shock or multiple
organ dysfunction not present on day 1.
Results: We evaluated 297 cases; 178 with ventilator-associated pneumonia (VAP)
and 119 with non-VAP. 165 patients (55%) fulfilled TF criteria. There was no
difference between groups in demographics, severity scores (APACHE-II, SOFA),
or inflammatory response assessed by CRP (TF vs. non-TF). Treatment failure
was related with increased mortality in the ICU (45% vs. 18%, p<0.001) and
the hospital (52% vs. 25%, p<0.001), longer ICU stay (22±22 vs. 16±21 days,
p=0.035), but with similar hospital stay. Failure to improve the PaO2/FiO2 was the
only individual component of TF definition associated with the evaluated clinical
outcomes.
Conclusion: The definition of TF appears to correlate well with relevant clinical
outcomes, mainly due to the respiratory parameters.

P2064
Reversibility of swallowing disfunction in tracheotomized patients
Piero Ceriana, Claudio Fracchia, Chiara Fassio, Claudio Cazzani,
Barbara Cattani, Maria Dichiarante, Riccardo Bellazzi, Stefano Nava. Pulmonary
Rehabilitation, Fondazione Maugeri, Pavia, Italy Pulmonary Rehabilitation,
Fondazione Maugeri, Montescano, Italy Neurological Rehabilitation, Fondazione
Maugeri, Pavia, Italy Radiology, Fondazione Maugeri, Pavia, Italy Biometry and
Statistics, Fondazione Maugeri, Pavia, Italy Respiratory Medicine, Ospedale
Sant’Orsola, Bologna, Italy

Tracheotomized patients (Tp) are often dysphagic and videofluoroscopy (VF) rep-
resents the gold standard diagnostic technique. We wanted to evaluate with VF the
swallowing function (SF) of a group of 80 Tp admitted to our centre: 48 (group N)
were free from a chronic respiratory disease (CRD) and had been tracheotomized
for a central nervous system hemorrhage or ischemia while the other 32 had been
tracheotomized for the exacerbation of a CRD (group P). All patients were studied
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with VF twice: few days after admission (t0) and after the rehabilitation period
(t1). The following aspects of SF were assessed: glottis elevation (E), epiglottis
folding (EF), oral phase (OP), pharyngeal retention (PR), onset of reflex (OR),
penetration (P) and inhalation (I). Every item was scored 1, 2 or 3 when it was
judged, respectively, normal, slightly altered of abnormal. Differences in terms of
categorical scores distributions between the two groups were tested with Pearson’s
chi square test, while t0 and t1 scores were compared separately for each group
by Wilcoxon test to search for an improvement. At t0, Tp in group N exhibited
better scores than Tp in group P with respect to EF, PR, P and I (p<0.02). At t1,
Tp in group N had significantly improved their scores compared to t0 with respect
to AE, EF, OP, PR, P and I (p<0.02), while Tp in group P improved only for I
(p<0.01).
In conclusion, the presence of a CRD significantly impairs the SF, mainly for
the disrupted coordination between swallowing and breathing. Even at the end
of a rehabilitation course, Tp affected by a CRD exhibit limited improvement,
while those suffering from previous cerebral ischemia or hemorrhage significantly
improve their SF.

250. Noninvasive ventilation in the acute setting:
education, organisation, H1N1, paediatrics,
weaning, diagnostic procedures and special

considerations

P2065
A five-year series on the use of noninvasive ventilation as a weaning tool from
invasive ventilation
Adrian Kee, Jason Phua, Yiqing Huang, Eleanor Dela Pena, Erlinda Santiago,
Juliet Santos, Sunitha Palani, Rolando Capistrano, Joy Dizon, T.K. Lim.
Respiratory and Critical Care Medicine, National University Hospital,
Singapore, Singapore

Data from randomised-controlled trials suggest that use of noninvasive ventilation
(NIV) as a weaning tool decreases mortality, length of stay (LOS) and duration of
invasive ventilation. We aimed to evaluate if increased use of NIV after high-risk
extubation over time was associated with improvement in outcomes in the clinical
setting.
In this prospective cohort study of all invasively ventilated patients (n=2316) in our
medical intensive care unit (ICU) between 2006-2010, we performed time-trend
analyses using simple logistic and linear regression to determine temporal changes
in post-extubation NIV use, ventilator days, ICU LOS, reintubation rates, and
ICU mortality. During this time we had gradually implemented the use of NIV
post-extubation in patients with risk factors for extubation failure.
The proportion of patients receiving NIV post-extubation increased from 2006-
2010: 21.1%, 22.0%, 28.4%, 34.6% and 32.8% respectively (OR 1.20 with each
passing year, 95% CI 1.12-1.29). The commonest indication for NIV was high-risk
extubation despite a successful spontaneous breathing trial (79.1%). Increased
NIV use was associated with temporal decreases in invasive ventilator days and
ICU LOS but these were neither statistically nor clinically significant. There were
significant associated decreases in overall reintubation rates (OR 0.87 per year,
95% CI 0.76-0.99) and ICU mortality (OR 0.82 per year, 95% CI 0.76-0.87).
Although greater use of NIV post-extubation did not reduce ventilator days and
ICU LOS in a general medical ICU population, there were associated improve-
ments in reintubation rates and mortality. Confounders included a heterogeneous
population and sedation protocols.

P2066
Techniques of managing difficult to wean acute NIV: Comparison between
prolongation of time off ventilator and pressure withdrawal
Yasser Noeman-Ahmed. Respiratory Medicine, Newham University Hospital,
Newham, London, United Kingdom

Introduction: Recent guidelines suggested gradual reduction of the duration of
NIV once clinical improvement is determined. However, a subgroup of patients
become dependent on the machine, finding the hours off the machine stressful in
the absence of signs of respiratory failure. In this particular group of patients, we
compared between slowly prolonging the hours off ventilator as tolerated by the
patient and slowly reducing the IPAP levels by 1-2 cm H2O every day.
Methods: Difficult to wean patients were identified as those unable to tolerate
more than one hour off BiPAP on day 3 from the start of NIV. We excluded
patients with persistent severe abnormal physiological parameters. All patients
were fully alert with no clinical signs of persistent exacerbation. The failure of
tolerating more than one hour off ventilator was due to the subjective feeling of
tiredness and breathlessness in the absence of desaturation. Five patients (Group
1) were started from Day 4 on the gradual reduction of the IPAP levels at a
rate of 1-2 cm H2O per day depending on the Day 3 IPAP level. The other five

patients (Group 2) were treated in the conventional way of gradually prolonging
time off ventilator as tolerated by the patient. Both groups received same medical
management, physiotherapy and psychological support as needed.
Results: Both groups did not differ significantly in age, sex, physiological param-
eters or blood gas values. The length of NIV therapy and the length of stay in the
hospital were significantly shorter in group 1
Conclusion: Gradual reduction of IPAP level can be used as an alternative method
in a specific group of difficult to wean NIV patients.

P2067
A new weaning and long term ventilation service – One year on
Verity Ford, Robert Angus, Biswajit Chakrabarti, Nick Duffy, John O’Reilly,
Karen Ward, Jan Bennett, Victoria Molyneaux, Jackie Walsh, Julie Cheney,
Robert Parker. Weaning and Long Term Ventilation Service, Aintree Chest Centre,
Aintree University Hospitals NHS Foundation Trust, Liverpool, United Kingdom

Introduction: In 2010 a purpose built 10 bed Ventilation Inpatient Centre (VIC)
was opened. In its first year 230 patients received acute non invasive ventilation
(NIV), and 164 electively established on domiciliary NIV. It now also manages
weaning failure for tracheostomy ventilated ICU patients in a multidisciplinary,
rehabilitation centred environment. The cost is less than half that of an ICU bed.
A secondary role is assisting discharge of ventilator dependent patients to home
or care facility. Well established in continental Europe and the USA, such units
are rare in the United Kingdom. We reviewed our weaning cases to report our first
years experience.
Results:

Completed patient episodes 2010-2011

n=11 (8 male : 3 female)

Median age (years) 45 (range 22–68)
Underlying diagnosis 6 neuromuscular

2 no significant history
1 obesity
1 COPD

1 neurological malignancy
ICU admission diagnosis 5 post surgery

3 sepsis
1 cardiac arrest

1 ascending paraparesis
1 acute ventilatory failure

ICU LoS (days) 106 (range 21–400)
VIC LoS (days) 56 (range 15–131)
VIC Outcome 2 no ventilatory support

7 nocturnal NIV
2 ventilator dependant

Hospital survival 11
Discharge destination 7 home

1 rehabilitation
3 nursing home

LoS, length of stay.

Conclusion: Activity has risen steadily, all weaning beds are currently used with
a waiting list for transfer. Most patients had an underlying diagnosis likely to
prevent complete liberation from ventilatory support. Success in weaning from
invasive ventilation has been largely through the use of nocturnal NIV. The service
has been well received by patients, families and referring ICUs. ICU beds can be
used for acute care, it is cost effective and provides a template for other service
development.

P2068
Noninvasive positive pressure ventilation in burn patients
Jihene Haddad, Imen Rahmani, Haikel Oueslati, Meriem Bouaouaja,
Lazhari Gharsallah, Bahija Gasri, Imen Jami, Amel Mokline, Amen
Allah Messadi. Intensive Care Burn, Burn and Trauma Center, Tunis, Tunisia

Introduction: Acute respiratory failure is a common complication of severely
burn-injured patient. Noninvasive Positive Pressure Ventilation (NIPPV) has been
used with success in hypercapnic and hypoxaemic acute respiratory failure. How-
ever, the outcome of NIPPV with burn patients is less well documented.
Objective: The purpose of this study is to report our experience with NIPPV in a
series of burn-injured patients.
Method: The records of all burn patients from July 2008- January 2010, in whom
NIPPV was used at the Intensive Burn Care Unit, were reviewed.
The criteria for selecting patients for NIPPV included a combination of the fol-
lowing factors; patients with acute respiratory failure, haemodynamically stable,
conscious and cooperative with their treatment. There had to be no need for
endotracheal intubation.
Results: Thirty five patients were treated with NIPPV. twenty were female. Mean
age was 49.8 years, mean total body surface area (TBSA) was 37.63%. NIPPV
was used to treat hypoxia in 24 patients, hypercapnia in 4 patients and both of
them in 7 patients.
NIPPV was used to treat acute lung injury in 15 patients, pneumonia in 9 patients,
atelectasis in 6 and cardiogenic oedema in 5 patients. Mean PaO2/FiO2 ratio
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before NIPPV was 177 and after NIPPV was 304. Intubation was successfully
avoided in 16 out of the 35 (45.7%) patients. All of these patients progressed to
self-ventilation status following NIPPV.
Conclusion: The use of NIPPV with burn-injured patients is, as yet, unclear
because of little work has been documented. In our experience, the use of NIPPV
can lead to avoid the need for endotracheal intubation and mechanical ventilation.

P2069
Efficacy of noninvasive positive pressure ventilation during fiberoptic
bronchoscopy: Bi-level vs CPAP valve
Tiago Pinto1, Miguel Gonçalves1,3, Adriana Magalhães2, João Carlos Winck1,3.
1Lung Function and Ventilatory Unit, Pulmonology Department, Hospital São
João, Porto, Portugal; 2Broncology Unit, Pulmonology Department, Hospital São
João, Porto, Portugal; 3Pulmonology, Faculty of Medicine University of Porto,
Porto, Portugal

Background: Fiberoptic bronchoscopy (FOB) in severe acute respiratory failure
patients may have risks and sometimes is contraindicated. Noninvasive Positive
Pressure Ventilation (NPPV) application to assist spontaneous breathing during
FOB can be an alternative.
Objective: Compare the application of NPPV (Philips-Respironics BiPAP Vision
and Airox Supportair) vs Continuous Positive Airway Pressure (CPAP) valve
(Boussignac) (CV) during FOB, in hypoxemic and/or hypercapnic patients, with
various etiologies.
Patients and methods: Fifteen (5 female) with severe hypoxemia defined by
PaO2/FiO2<200 and PaCO2<60mmHg, submitted to FOB were eligible to the
study. Seven patients were randomized to NPPV group (G1) and 8 to CV group
(G2). At baseline 2 patients (G1) and 1 patient (G2) had PaCO2> 45mmHg.
Results [median (iqr)]: In G1 an IPAP of 23 (3)cmH2O, EPAP of 8 (2)cmH2O
were applied and a FiO2 of 70 (50)% and in G2 a oxygen flow of 20 (8,6) L/min,
generating a CPAP of 6 (4)cmH2O and a FiO2 of 60 (17,5)%. PaO2 improved
after FOB in the whole group: 62,7 (16,1) vs 102,3 (97,1) mmHg post FBO,
p=0,002, as well as PaO2/FiO2: 141,6 (57,2) and 203,9 (206) post FBO, p=0,002,
and the PaCO2 remained within normal limits. Average SpO2 during FBO was
not significantly different in both groups, 95,0 (5,9) in G1 vs 97,2 (0,9) in G2,
(p=0,148). In G1 one patient was intubated.
Conclusion: These results suggest that noninvasive positive pressure has an im-
portant role as adjunctive technique during FOB in severe hypoxemic patients
(PaO2/FiO2<200). In this preliminary study no advantage of NPPV vs CV.

P2070
NIV for ventilatory support during percutaneous endoscopic gastrostomy
(PEG) in ALS patients with respiratory failure
Miodrag Vukcevic1, Milos Bjelovic2, Ziruca Stevic3, Branka Bulajic Subotic4,
Tatjana Radosavljevic4, Zugic Vladimir4. 1Pulmonary Department, KBC B.Kosa,
University Medical School, Belgrade, Serbia; 2Clinic for Abdominal Surgeru,
Clinical Center of Serbia, University Medical School, Belgrade, Serbia; 3Clinic
of Neurology, Clinical Center of Serbia, University Medical School, Belgrade,
Serbia; 4Clinic for Pulmonary Diseases and TB, Clinical Center of Serbia,
University Medical School, Belgrad, Serbia

Aim: The aim of the study is to evaluate safety and usefulness of PEG placement
in ALS patients with respiratory failure supported with NIV during this procedure.
Material and methods: We analyzed the group of 17 ALS with respiratory failure
admitted for PEG placement and starting NIV on period of two years (2007-2009).
Mean period from the establishing diagnose was 2, 2±1, 2 years. Mean survival on
home mechanical ventilation was 7, 1±4, 4 months. They were first accommodated
to NIV with full face mask. Mean age was 55, 3±11, 06 (10 males and 7 females).
Mean hospital staying was 8, 3±4, 52 days. Mean PaO2 was 9, 29±0,43kPa,
PaCO2 7, 19±0,54kPa. Mean FVC was 38, 37±15, 01%. Bulbar symptoms had
48% of patients. NIV was used for ventilatory support during PEG. The team
included very skilled surgeon for PEG placement and pulmonary physician for
NIV. One patient had classical surgical gastrostomy and feeding tube placement
on NIV. No respiratory complications occurred in any of these patients to be at
high risk for PEG placement.
Conclusions: Placement of PEG in patients with respiratory failure and high risk
for this procedure is safe if the team is skilled for PEG placement and NIV.

P2071
Safety of percutaneous endoscopic gastrotomy under sedation with propofol
in patients with amyotrophic lateral sclerosis
Werner Strobel1, Kathi Schweikert2 , Nora Schaub3. 1Department of
Pneumology, 2Department of Neurology, 3Department of Gastroenterology,
University Hospital, Basel, Switzerland

Percutaneous endoscopic gastrotomy (PEG) is believed to prolong life and in-
crease quality of life in patients with amyotrophic lateral sclerosis (ALS). Since
many ALS patients suffer from respiratory failure and the PEG procedure requires
sedation, this intervention is believed to be hazardous.
Methods: We reviewed the charts of all ALS patients who underwent PEG place-
ment in our institution between 2006 and 2010 and collected relevant data on the
PEG placement procedure.

Results: 21 patients were identified. All patients had a restrictive pattern in lung
function tests (VC 50±9% predicted). Sniff nasal inspiratory pressure was de-
creased (29±4 cmH2O), daytime blood gases showed hyperkapnia in the majority
of patients (mean daytime PaCO2 6.5±0.6 KPa). PEG was performed by two
experienced gastroenterologists using the “pull through method”. Oxygen was
delivered with a target saturation of 92%. Conscious sedation was reached by
bolus administration of propofol. PEG placement could be performed successfully
in all patients. Adverse events requiring noninvasive or invasive ventilation were
not observed.
Compared to a control group of patients without ALS, ALS patients received lower
doses of propofol (157±28 vs. 203±57 mg, p = 0.01) and oxygen (2.0±0.4 vs.
2.9±0.9 l/min, p = 0.02), and the nadir of oxygen saturation was higher in the
ALS group (91±2 vs. 88±4%, p = 0.02).
Conclusions: PEG placement under propofol sedation in patients with ALS is safe
and acute respiratory complications are rare. Compared with controls the decrease
of oxygen saturation during the procedure is lower. This is probably due to a more
cautious dosing of propofol.

P2072
Noninvasive ventilation (NIV) after lung resection (LR) to prevent
respiratory complications (RCs) in COPD patients (pts) (POPVNI trial)
Christina Lorut1, Aurelie Lefebvre1, Benjamin Planquette2, Herve Clavier3,
Nicola Santelmo4, Alain Bernard5, Francois Bellenot6, Jean Francois Regnard7,
Marc Riquet8, Pierre Magdeleinat7, Guy Meyer2, Guy Meyer2, Nicolas Roche1,
Gerard Huchon1, Joel Coste9, Antoine Rabbat1. 1Pulmonary and Intensive Unit,
Hotel Dieu, Paris, France; 2Pulmonary and Intensive Unit, HEGP, Paris, France;
3Intensive Care Unit, IMm, Paris, France; 4Lung Surgery Unit, Strasbourg
Hospital, Strasbourg, France; 5Lung Surgery Unit, Dijon Hospital, Dijon,
France; 6Lung Surgery Unit, Pontoise Hospital, Pontoise, France; 7Lung Surgery
Unit, Hotel Dieu, Paris, France; 8Lung Surgery Unit, European Hospital Geroges
Pompidou, Paris, France; 9Statistics Unit, Cochin Hospital, Paris, France

Background: RCs are common following LR in COPD pts. NIV decreases the
rates of tracheal intubation and mortality in post-operative (PO) acute respiratory
failure. The aim of our study is to prophylactic NIV for prevention of RCs in the
immediate PO care of pts with COPD.
Patients and methods: This multicenter, prospective, randomised, parallel, open
ended study planned to enrol 360 pts with moderate to severe COPD scheduled for
LR. Patients were randomized to standard treatment without or with NIV during
the 3 first PO days. The primary outcome is the incidence of acute respiratory
events (AREs), defined as the occurrence of at least two of the following: RR
>30/mn, PaO2/FiO2 ≤200 mmHg, >10 mmHg increase in PaCO2 or a new
pulmonary infiltrate on chest X Ray. Secondary outcomes are the incidence of
RCs, rescue NIV use, invasive ventilation requirements, mortality rate, duration of
ICU and hospital stay. Univariate and multivariate analysis will identify subgroups
who benefit more from NIV.
Results: 351 pts, 277 men (79%) and 74 women (21%) were effectively included
in 6 centres between June 2008 and October 2010. Mean age (±SD) is 62±9 years.
Mean pre-operative FEV1 is 62±11% predicted. Pts numbers in GOLD stage II,
III and IV are 295 (83.4%), 44 (12.5%) and 4 (1.1%), respectively. There is no
difference in baseline patients’ characteristics at inclusion between the control
group (n = 174) and NIV group (n = 177).
Conclusion: Comparability of the 2 groups at baseline will allow reliable com-
parisons of outcomes (which will be available at the ERS meeting) between PO
NIV and standard care following LR in GOLD stage II-III COPD patients.

P2073
The provision of an acute paediatric NIV service at a district general hospital
Najma Iqbal, Shabnam Moledina, Titus Ninan. Paediatrics, Heart of England
Foundation Trust Hospitals, Birmingham, United Kingdom

The experience of acute NIV in Paediatrics is limited. The experience outside a
PICU is even more limited.
We looked at our acute NIV usage over a 3 year period (January 2007 to December
2009) in a Paediatric HDU at a District General Hospital with no PICU facilities.
The indication for NIV was Type 2 respiratory failure as defined by pH <7.30,
pC02 >6 (children <5 years) pH <7.35, pC02 >7.35 (children >5).
23 patients had 31 admissions over the study period. 11 previously stable children
(Group 1) admitted with acute respiratory failure needed NIV; the largest diag-
nostic group was children with SMA followed by Duchenne muscular dystrophy.
10 children (Group 2) who were stable on NIV were admitted with a respiratory
exacerbation and needed enhanced NIV support. The largest diagnostic group in
this cohort was children with Duchenne Muscular Dystrophy. 11 of the 14 children
in group 1 and all 10 of the children in Group 2 improved clinically and on blood
gases measurements were discharged home.
NIV has been implemented successfully out with a PICU. There are significant
benefits to the family and to the economy.
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P2074
The use of non-invasive ventilation after liver transplantation in pediatric
patients: Changes in the need for reintubation
Kimihiko Murase1, Chihara Yuichi1, Chikara Yoshimura2, Tomohiro Handa3,
Toru Oga2, Hajime Segawa4, Michiaki Mishima1, Kazuhiko Fukuda4,
Shinji Uemoto5, Kazuo Chin2. 1Respiratory Medicine, Kyoto University, Kyoto,
Japan; 2Respiratory Management and Sleep Control Medicine, Kyoto University,
Kyoto, Japan; 3Rehabilitation, Kyoto University, Kyoto, Japan; 4Anesthesia,
Kyoto University, Kyoto, Japan; 5Surgery, Kyoto University, Kyoto, Japan

Introduction & aim: The role of non-invasive ventilation (NIV) in preventing
reintubation after abdominal surgery in paediatric patients is uncertain and should
be investigated.
Method: Our team has performed more than 700 liver transplantations (LT) for
pediatric patients since 1990. Beginning in 2005 we began full introduction of NIV
to these patients from 2005. We screened all medical records of pediatric patients
less than 12 years old who underwent LT during two 4-year periods: 2001-2004
(pre full introduction of NIV) and 2006-2009 (post full introduction of NIV) and
retrieved data on cases at high risk of respiratory failure. Data and clinical outcome
for these cohorts were retrospectively analyzed and compared.
Results: Included in the analysis were 54 cases (53 patients) from the pre-NIV pe-
riod and 29 cases (28 patients) from the post-NIV period. After full introduction of
NIV, NIV was applied more frequently within one week after extubation in these pa-
tients (16/54 cases (29.6%) vs. 22/29 cases (75.9%), p<0.01) and the need for rein-
tubation was significantly decreased (11/54 (22.5%) vs. 1/29 (3.7%) p<0.05) during
that period. Sequential arterial blood gas analysis suggested that NIV use beginning
immediately after extubation stabilized the respiratory condition in this cohort.
Conclusion: NIV is an acceptable method of respiratory management of pediatric
patients undergoing LT. NIV may also stabilize their respiratory condition and
decrease the need for reintubation after scheduled extubation.

P2075
Non-invasive-ventilation in H1N1 acute respiratory failure in emergency
department: A case series
Elena Prina, Francesco Nicoli, Giulia Marullo, Valter Monzani, Stefano Aliberti,
Federico Piffer, Clara Mandelli, Anna Maria Brambilla, Roberto Cosentini.
Emergency Department, Fondazione IRCCS Ca’ Granda Policlinico, Milano, Italy

Background: The recent ERS/ESICM guidelines do not recommend the use of
non-invasive ventilation (NIV) in patients with severe pneumonia caused by H1N1
infection.
Methods: We retrospectively reviewed the clinical data of 9 consecutive patients
with acute respiratory failure due to H1N1 virus, admitted to the Emergency
Department of Fondazione IRCCS Ca’ Granda Policlinico (Milan, Italy), between
January 1 and February 20, 2011.
Results: Patients were predominantly male (66%), mean age was 55 years (range
34-79).7/9 patients had one or more risk factors for severe H1N1 infection:
obesity, chronic pulmonary disease, onco-haematologic disease, age ≥65 years.
All patients presented with high fever (>38°C), cough, dyspnea and multifocal
bilateral consolidations on chest X ray. 6/9 patients developed ALI, 2/9 patients
presented with ARDS. All patients received oseltamivir and empirical antibiotic
therapy. 7/9 patients were immediately treated with NIV (6 CPAP, 1 BiLevel).
5/7 patients developed severe sepsis; no patients showed signs of septic shock or
needed inotropic support. One patient needed endotracheal intubation. Only one
patient died for acute respiratory failure due to nosocomial infection, all the others
were discharged after a mean of 17 days (range 4-34).
Conclusions: NIV was successfully applied in the majority of patients (6/7), and
only one patient needed endotracheal intubation. Our data suggest that in particular
settings with staff experienced with NIV, high monitoring level and rapid access
to intubation and ICU, early NIV could be an option to improve oxygenation in
acute respiratory failure due to Influenza A H1N1 infection.

P2076
The application of bi-level positive airway pressure in patients with severe
pneumonia and acute respiratory failure caused by influenza A (H1N1) virus
Liu Wei, Liping Peng. Respiratory, The 1st Affiliated Hospital of Jilin University,
Chang Chun, Jilin Province, China

Objective: To evaluate the effect of noninvasive Bi-level Positive Airway Pressure
(BiPAP) ventilation on the severe influenza A virus associated with pneumonia
and acute respiratory failure (ARF).
Methods: Based on conventional therapy via face mask using BiPAP ventilator
positive airway pressure ventilation in the treatment of severe pneumonia caused
by influenza A (H1N1) virus with acute respiratory failure (ARF) in 18 cases, we
observed and evaluated the therapeutic effects.
Results: PaO2 and SaO2 before and after treatment were (48.85±12.15)mmHg,
(68.56±16.25) mmHg and (80±6)%, (92±5)%, respectively. The results were sig-
nificantly different (P <0.05) before and after treatment. Endotracheal intubation
rate was 25% (6/24) and case-fatality rate was 8.3% (2/24).
Conclusion: BiPAP ventilator airway pressure by face mask ventilation can reduce
the rate of endotracheal intubation in the treatment of severe pneumonia caused
by influenza A (H1N1) virus in acute respiratory failure. It could be an effective
approach in the emergency treatment with clinical value.

P2077
Effect of adherence to hospital NIV guidelines on the outcomes of type II
respiratory failure patients
Yasser Noeman-Ahmed, Silvia Vearncombe, Emily Chung. Respiratory
Medicine, Newham General Hospital, Plaistow, London, United Kingdom

Background: BiPAP is used on 3 different areas providing acute therapy at
Newham University Hospital: A&E, ACU and ITU. Trust’s BiPAP guidelines were
introduced and loaded on the hospital intranet in December 2008. We compared
adherence to guidelines during two three month periods in January to March 2009
(Period 1) and September to November 2009 (Period 2) and compared those two
time frames outcomes.
Method: A proforma was developed and data acquired from the patients’ notes
and laboratory results. We compared the Trust’s BiPAP guidelines with the data
acquired for both periods.
Results: During Period 1, 70% of patients started on BiPAP (n=19) were correctly
indicated for treatment, compared with 83% (n=23) during Period 2. 48% were
started on BiPAP in ACU, 43% in A&E during Period 1, whilst 40% were started
in ACU and 35% in A&E during Period 2. BiPAP initial settings were correct
for no patients in period 1 and 14% of patients in period 2. 35% of patients in
Period 1 had decisions fo ceiling of treatment documented, compared with 65% in
Period 2. Oxygen was prescribed for 30% of patients during Period 1 and 17% of
patients during Period 2. Outcomes showed that 45% patients made a full recovery
in Period 1 and 75% during Period 2.
Conclusion: At Newham, introduction of local BiPAP guidelines helped in im-
proving outcomes. There is poor evidence of documenting decisions on ceiling of
care if BiPAP fails. Oxygen prescribing was very poor through both periods.
Recommendations: We need to encourage and educate all doctors and nursing
staff using BiPAP to refer to the guidelines. A proforma has been developed to aid
this and encourage early decision making and good documentation.

P2078
An audit of NIV in COPD patients in a respiratory and coronary care unit
Selina Tsim, Peter Kewin, Scott Davidson. Department of Respiratory Medicine,
Southern General Hospital, Glasgow, United Kingdom

Introduction: While non-invasive ventilation (NIV) is established in the man-
agement of acute type 2 respiratory failure (T2RF) in COPD, the ideal location
for its delivery is debatable. Recommended target inspiratory pressure (IPAP) is
20cmsH20, or until patient response or tolerance is reached (BTS guideline 2008).
There is little data on optimum duration for NIV. It is generally agreed that weaning
can commence once respiratory rate and acidosis have normalised and acute cause
for decompensation resolved. Nocturnal NIV should be continued in the weaning
period. We aimed to assess if patients with acidotic T2RF on NIV met target IPAP
and were weaned following local and national guidelines.
Method: Records for all 39 patients on acute NIV from Jan-Sept 2010 were
reviewed. Data collected: time NIV started, maximum IPAP achieved, duration of
NIV, compliance with weaning criteria, use of nocturnal NIV on weaning, rate of
recommencing NIV and failure rate.
Results: 82.1% of patients (n=32) were started on NIV out-with normal working
hours (1700-0900), due to bed pressures the majority were managed in the coronary
care unit (n=24, 61.5%). Data is summarised below.

Conclusion: This audit indicates that acute NIV can be done well in a general
respiratory ward, where teams are experienced in its use. It also highlights the
importance of ongoing audit, training and support to all areas where NIV is
undertaken. A local training programme is in development.
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P2079
Can repeated educational interaction improve doctors’ knowledge of NIV
management?
William Kent, Seher Zaidi, Pat Fairclough, Thomas Bongers. Respiratory
Medicine, Southport and Ormskirk NHS Hospital Trust, Southport, United
Kingdom

Introduction: Exacerbations of chronic obstructive pulmonary disease (COPD)
requiring non-invasive ventilation (NIV) are common and often poorly managed
[1]. Amongst other aspects, doctors on call in Southport may be asked for advice
in adjusting settings appropriately.
Methods: On the background of a 6-12 monthly rolling teaching program a new
educational intervention on NIV was established. Doctors of all grades completed
a questionnaire containing 3 questions prior to receiving a presentation about
NIV. The teaching was then repeated 3 months later and the same questionnaire
completed afterwards. 3 clinical vignettes asked for the best change in settings
in response to common scenarios (involving intensive care, low PaO2, persistent
acidaemia).
Results: 21 questionnaires were collected before the first teaching session and 16
after the second. The table below shows the number of correct responses for each
question.

Questionnaire responses

Question 1st Questionnaire 2nd questionnaire P value

1. 9 / 21 = 42.9% 11 / 16 = 68.75 0.1845
2. 6 / 21 = 28.6% 11 / 16 = 68.75 0.0220*
3. 7 / 21 = 33.3% 6 / 16 = 37.5% 1.0

*Statistically significant (Fisher’s test).

Conclusion: The survey shows that there is a lack of knowledge in important
aspects of NIV. After an educational intervention some improvement was observed.
We therefore conclude that an educational intervention such as ours combined with
ward-based practical sessions are likely to be the best ways to improve standards
of care. Frequency and intensity need further exploration.
References:
[1] Roberts CM, et al. Acidosis, non-invasive ventilation and mortality in hospi-

talised COPD exacerbations. Thorax. 2011 Jan;66(1):43-8.

P2080
Effect of a structured education programme on the documentation of “ceiling
of care” for patients with acute hypercapnic respiratory failure (AHRF)
requiring non invasive ventilation (NIV)
Shiva Bikmalla, Bethan Barker, Ajit Thomas, Ben Beauchamp, Asad Ali,
Mudassar Aslam, Dev Banerjee, Rahul Mukherjee. Academic Department of
Sleep & Ventilation, Birmingham Heartlands Hospital, Birmingham, United
Kingdom

Introduction: With greater use of ward-based NIV, early documentation of deci-
sions regarding ceiling of care of these patients is assuming greater importance.
Nava et al. [1] showed that ceiling of care documentation was low in this group
of patients. We conducted a survey of documentation of “ceiling of care” at our
11-bedded ward-based NIV unit in Birmingham, UK, providing acute medical
services to a population of over 450000 to assess the effect of a targeted rolling
education programme for the caregivers and the use of a standardised protocol.
Methods: Retrospective case note analysis of all patients commenced on acute
NIV for AHRF between 1st January 2009 and 31st January 2010. Data relating
to documentation of ceiling of care for patients, NIV outcome and mortality were
collected after the educational intervention to improve practice.
Results: Over the 13 month period of data collection there were 264 NIV episodes
for AHRF. Ceiling of care was documented in 165 patients (62.5%). NIV treatment
failure occurred in 59/264 (22%). Eleven of 264 patients (4%) were admitted to
ITU during this admission episode. The overall in-hospital mortality for the entire
group was 12.8%.
Conclusions: Documentation of ceiling of care in NIV patients can significantly
improve with the increase in awareness among caregivers following the introduction
of a rolling education programme and the use of a standard protocol.
Reference:
[1] End of Life decision making in Respiratory Intermediate care units: a European

Survey. Nava S, Sturani C, Hartl S, Magni G, Ciontu M, Corrado A, Simonds
A. Eur Respir J. 2007 Jul;30(1):156-64.

P2081
Non-invasive ventilation (NIV) practices in Swiss adult ICUs
Igor Salvadè1, Guido Domenighetti1 , Adam Ogna1, Marco Maggiorini2, H. Ueli
Rothen3, Philippe Jolliet4. 1Internal Medicine, Regional Hospital, Locarno,
Switzerland; 2Medical Intensive Care Unit, University Hospital, Zurich,
Switzerland; 3Intensive Care Medicine, University Hospital, Bern, Switzerland;
4Intensive Care Medicine, University Hospital, Lausanne, Switzerland

Purpose: The real scenario of the practical modalities for NIV in adult Swiss
ICUs has never been reported.
Methods: Using the survey methodology, we developed a questionnaire addressed

by e-mail to all directors of the 79 certified adult Swiss ICUs. Responses were
analyzed using descriptive and standard statistics.
Results: We obtained replies from 49 of the 79 ICUs (62%). The overall Swiss
utilization rate for NIV was 26% of all mechanical ventilations, but we found
significant differences in the perceived utilization rates among different linguistic
areas, from 20% in the German part to 48% in the French part (p < 0.01). NIV
was mainly indicated for the acute exacerbations of COPD (AeCOPD), acute
cardiogenic pulmonary edema (ACPE), acute respiratory failure (ARF) in selected
do-not-intubate patients and post-operative states, post-extubation failure in high
risk patients and pneumonia in the immunocompromised host. CPAP use in ACPE
was much less used than bi-level ventilation and was still applied in AeCOPD.The
most important arguments reported by doctors perceiving low degree of satisfaction
in the NIV application, were lack of medical technical knowledge and inadequate
staff training.
Conclusions: This survey demonstrates that the perceived NIV practice is high in
Switzerland, with significant regional variations. The indications of the perceived
NIV use are in accordance with the international guidelines, but a high percentage
of units considers selected do-not-intubate conditions an important indication for
NIV. The variability of NIV application and some erroneous applications suggest
that education and training of physicians, nurses and therapists are warranted.

P2082
Non-invasive ventilation as ceiling of ventilatory care (NIVc) in a respiratory
intermediate care unit (RICU)
Ana Sofia Oliveira, Sara Salgado, Cecília Nunes, Fernanda Oliveira,
Cristina Bárbara. Pneumology, Pulido Valente Hospital, Lisbon, Portugal

Aims: In European RICUs an end-of-life decision is taken for ±20% of the patients
admitted. One of the most common practices is the use of NIVc. We aimed to
characterize this group of patients under NIVc practice.
Methods: A systematic retrospective review of the patients admitted in our RICU
for NIV, in whom an end-of-life decision was made, was carried between February
1 and July 31, 2010.
Results: Of the 126 admissions, 23 had an end-of-life decision (18%), in 10
decision was made pre-admission and in 13 during hospitalization. NIVc was
instituted in 18 patients (78%), with a mean age of 74 yrs. (52-93) and 72%
males. Patients were referred mainly from the Emergency Department (39%),
Respiratory wards (22%) and other hospital wards (11%). All patients had chronic
diseases, a quarter had neoplastic disease and diabetes, 77% pulmonary chronic
disease, mostly severe, 89% cardiovascular disease, 17% neurologic disease, 50%
renal insufficiency, 72% were high dependent on daily activities and 61% had
previous hospitalizations in the last year. The majority had decompensated chronic
diseases (83%) at admission (mainly pulmonary and cardiovascular). Nosocomial
pneumonia was the main cause for admission (56%). RICU mean stay was 9 days
(2-23) and mean hospital stay was 19 days (2-71). At RICU admission, blood
gases showed respiratory acidosis in 61%, hypoxemia in 22% and mixed acidosis
in 17%. NIVc had success in 1 patient and 17 died (94%).
Conclusions: NIVc is used as an effective alternative to intubation in patients
whom invasive approach is questioned or as palliative approach. The high mortality
found in our group of patients was related to NIVc on the end stage disease.

P2083
Respiratory intermediate care unit (RICU) – What are we doing?
Sara Salgado, Ana Sofia Oliveira, Cecília Nunes, Fernanda Oliveira,
Cristina Bárbara. Pneumology, Pulido Valente Hospital, Lisbon, Portugal

Aim: RICUs are designed to treat invasive mechanical ventilated (IMV) stable
patients for weaning and chronic care, hemodinamically stable patients with com-
promised gas exchange for frequent observation and/or non-invasive ventilation
(NIV) and patients who require frequent vital signs monitoring or aggressive
pulmonary physiotherapy. We aimed to evaluate the work developed in our RICU.
Methods: A systematic retrospective review was made from February 1 to July
31, 2010, in an 8 beds RICU.
Results: In the studied period, 105 patients were responsible for 126 admissions,
73% were male, mean age was 68 yrs. (16-96). Patients were referred mainly
from the Emergency Department (44%), Intensive Care Unit (ICU) (21%) and
Respiratory wards (11%). The reasons for admission were in 21% to step-down
ICU, 52% for NIV, 24% for cardiorespiratory monitoring and 3% for other reasons.
In 98% respiratory insufficiency was present, mainly hypercapnia, mostly caused
by infectious respiratory exacerbations. All but 1 had chronic disease, 76% cardiac
and 60% pulmonary (mostly severe). The average stay at RICU was 22 days (1-76).
RICU has enabled to liberate 536 days of ICU. Eleven patients were transferred
to ICU and 20 died. One of two was weaned from chronic IMV. Tracheotomy
was closed in 3 of 5 patients. In respiratory failure patients, NIV succeeded in 46
(70%), 4 were transferred to ICU and 16 patients under palliative NIV died.
Conclusions: Despite the diversity of work developed in our RICU, primarily
it allowed free days in ICU and NIV practice. Although the advanced stage of
chronic diseases and a high number of do not intubate patients, the possibility of
close monitoring and observation is greatly responsible for NIV’s success.
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P2084
The introduction of a respiratory high care unit in a district general hospital
Laura Succony, Heidi Cook, Vanessa Grinstead, Uruj Hoda, Thida Win.
Respiratory Medicine, Lister Hospital, Stevenage, Hertfordhire, United Kingdom

Introduction: Non invasive ventilation (NIV) has a well documented place in the
management of the type two respiratory failure of COPD. Ward based NIV is cost
effective when compared to administering the treatment in an Intensive Care Unit
(ICU) setting.
Prior to March 2010, type 2 respiratory failure requiring NIV at the Lister Hos-
pital was managed in ICU, under anaesthetic care. In March 2010, a 4 bedded
Respiratory High Care Unit (RHCU) was created to deliver NIV in a ward
environment.
Aims: To look at usage of the RHCU in the management of type 2 respiratory
failure and the outcomes of those receiving NIV.
Methods: Bed occupancy records were kept from the introduction of the RHCU.
These were analysed from May 2010 to January 2011 in conjunction with medical
records to establish diagnosis, length of stay and discharge destination.
Results: 40 patients received NIV over the nine months. 31 (77%) had underlying
COPD, 4 (10%) sleep apnoea and the remainder; heart failure, pneumonia, inter-
stitial lung disease and motor neurone disease. Length of stay varied from 1-46
days (mean 11.3, standard deviation 9.7).
In the 31 patients with COPD, 6 already had home NIV, 6 were referred for
consideration of home NIV, and 14 (45%) discharged with no need for ongoing
ventilation. 5 COPD patients did not survive the admission.
Conclusion: COPD was the predominant diagnosis in the 40 patients treated with
NIV. The introduction of the RHCU allowed savings through the avoidance of an
ICU admission and meant a trial of NIV could be used more readily as a ceiling of
treatment in end stage COPD. Of note, no COPD patients were transferred from
the RHCU to ICU, indicating appropriate selection of patients for ward based
NIV.

251. New evidence in home mechanical
ventilation

P2085
Hemodynamic effects of non-invasive ventilation in patients with
obesity-hypoventilation syndrome
Olalla Castro-Añón1, Rafael Golpe1, Luis A. Pérez-de-Llano1, María J. López1,
Edgar Escalona1, Ruth Pérez-Fernández2, Ana Testa2, Arturo
González Quintela3. 1Respiratory Division and Sleep Disorders Unit, Hospital
Lucus Augusti, Lugo, Spain; 2Cardiology Service, Hospital Lucus Augusti, Lugo,
Spain; 3Department of Internal Medicine, University of Santiago of Compostela,
Santiago of Compostela, Spain

Background: Although it was occasionally reported that pulmonary hypertension
(PH) is more frequent in obesity-hypoventilation syndrome (OHS) patients than in
“pure” obstructive sleep apnea syndrome (OSAS) patients, little is known about the
haemodynamic repercussion of this entity. The aim of this study was to describe
the hemodynamic situation -assessed by echocardiography and six-minute walking
test (6MWT)- of patients newly diagnosed with the most severe form of OHS and
to evaluate the impact of non-invasive ventilation (NIV) on it.
Methods: We conducted a prospective, descriptive, single-center follow-up study.
At baseline, patients underwent echocardiography, spirometry, static lung volumes
measurement, 6MWT, overnight pulse-oximetry and polygraphic recording. We
assessed changes in echocardiographic findings and 6MWT after 6 months of NIV
implementation. Right ventricular overload (RVO) was defined by the presence
of right ventricular (RV) dilatation, RV hypokinesis, paradoxical septal systolic
motion or/and PH.
Results: A total of 30 subjects (20 women; mean age: 69±11 years) were included.
The percentage of patients with RVO did not change significantly after NIV (from
43.3% to 41.6%; p = 0.24). Pulmonary artery systolic pressure (PASP) for patients
with RVO at diagnosis decreased significantly at 6 months (from 58±11 to 44±12
mmHg; p= 0.014) and the mean distance walked on the 6MWT increased from
350±110 to 426±78 m (p = 0.006) without significant changes in the body mass
index.
Conclusions: PH is a frequent finding in patients with the most severe form of
OHS. Treatment with NIV leads to a decrease in PASP and an increase in the
distance covered during the 6MWT.

P2086
The effects of non-invasive bilevel positive airway pressure ventilation on
insulin resistance in patients with obstructive sleep apnea
Ognian Georgiev, Daniela Petrova, Radoslav Bilyukov, Tzanko Mondeshki.
Clinic of Internal Medicine, Department of Pulmonology, University Hospital
Alexandrovska, Sofia, Bulgaria

Background: The effects of the noninvasive ventilation on insulin resistance in

obstructive sleep apnea (OSA) patients has been elusive. Although there are a lot
of trials concerning its effectiveness, data is still conflicting. There is a lack of
studies dealing with the results of the bilevel positive airway pressure (BiPAP)
therapy.
Materials and methods: Thirteen patients with type 2 diabetes and eighteen with
insulin resistance and newly diagnosed OSA (AHI>30) received BiPAP therapy.
Patients were followed up for a mean period of 3,9 months (±1,5) and had a
compliance >80%. The average body mass index (BMI) was 38,17 and the mean
AHI - 51,95. Baseline tests - blood glucose, HOMA-index, immunoreactive insulin
(IRI), HbA1C were performed and repeated at the end of follow up.
Results: Results are given as mean (±SD). Blood glucose measurements did
not change significantly in none of the groups - type 2 diabetes (5,5mmol/l±1,8
vs. 5,46mmol/l ±2,01); insulin resistance (6,46mmol/l±1,16 vs. 6,01mmol/l ±
1,38). There was a more significant decrease of IRI and HOMA – index the
insulin resistance group – (IRI-21.06±11,9vs. 14.46±10,1), (HOMA-index –
5,23±1,18 vs.3,47±3,12). In comparison the group with type 2 diabetes showed
a lesser effect of BiPAP therapy (IRI-26,06±11 vs. 22,5±10.09), (HOMA-index
– 7,7±4,6vs.6,01±2,7).Body mass index and waist circumference remained un-
changed.
Conclusions: BiPAP therapy reduced the insulin resistance in obese OSA patients.
The effectiveness was better in patients with insulin resistance than those with
already overt type 2 diabetes. HOMA- index seems to be the most sensitive marker
for the effect of BiPAP therapy.

P2087
Prevalence of patient-ventilator asynchronies and effects on sleep quality in
neuromuscular patients using long term non-invasive ventilation
Grazia Crescimanno, Maria Canino, Oreste Marrone. Institute of Biomedicine and
Molecular Immunology, Italian National Research Council, Palermo, Italy First
Unit of Pneumology, Cervello Hospital, Palermo, Italy

Background: There are few studies on the association between asynchronies and
arousals in patients using long term noninvasive ventilation (NIV) and among
them, only one has been performed on neuromuscular patients. Moreover, in the
real life of home ventilated neuromuscular patients sleep fragmentation is probably
far from being perfectly corrected.
Objective: The aim of this work was to investigate the prevalence of patient-
ventilator asynchronies and their association with sleep quality in stable neuro-
muscular patients chronically ventilated after optimization of ventilator setting.
Methods: Eighteen patients were included in the study. Sleep was recorded dur-
ing ventilator application using standard polysomnography. Physiologic tracings
were scored for autotriggerings, patient-ventilator desynchronizations, prolonged
insufflations (PI) and respiratory arousals.
Results: Most frequent asynchronies were autotriggerings and desynchronizations
(83.33% and 77.77% of patients, median/h 1.11 (IQR 0.43-2.84) and 0.23 (IQR
0.12-1.00) respectively). Desynchronization was the asynchrony most frequently
associated with arousal (median 73.61%, IQR 15.91-96.88) followed by autotrig-
gering (median 60%, IQR 0-90.9). PI was not frequent and almost never associated
with arousal (median 0 IQR 0-100). Asynchronies were significantly correlated
with leaks (r=0.49 p= 0.035).
Conclusion: Patient-ventilator asynchronies may still occur in neuromuscular pa-
tients receiving home long term NIV and can contribute to sleep fragmentation.
Monitoring of quality of ventilation should be included in long term programme
of neuromuscular patients.

P2088
Evaluation of inspiratory rise time versus resistances of four home ventilators
Anne Perel Jaillet1,2,3, Christophe Letellier1,3, Dounia Bounoiare1,3 ,
Antoine Cuvelier2,3, Jean François Muir2,3 . 1CORIA UMR 6614, Université de
Rouen BP.12, Saint Etienne du Rouvray, France, Metropolitan; 2Service de
Pneumologie & Unité de Soins Intensifs Respiratoires, CHU de Rouen, Rouen,
France, Metropolitan; 3UPRES EA 3830 (IFR MP23), Université de Rouen,
Rouen, France, Metropolitan

There is no consensus neither literature nor constructor to define inspiratory rise
time (Tmpi) which is equally called “pressure ramp slope” or “pressurization rate”.
The purpose of this study was to evaluate on a test bench the Tmpi of four home
ventilators, versus different resistances.
SMARTAIR ST (Airox), TRILOGY100 (Respironics), VIVO40 (Breas, GE) and
VPAPIII (Resmed) were tested in a bilevel pressure support mode. All Tmpi avail-
able were tested. Simulations were performed on an ASL 5000 (Ingmar Medical,
Pittsburgh, USA) which simulates normal and obstructive lung. Tmpi has been de-
fined as the delay between return to EPAP (Expiratory Positive Airway Pressure)
after begin of inspiratory effort and time where pressure reaches 90% of maximal
pressure. For each setting versus resistance, value of Tmpi and slope of “pressure
and flow” curves in their linear segment were calculated.
Only Tmpi of VPAPIII and TRILOGY100 don’t vary according to resistances. How-
ever, values measured are always above than specified, particularly TRILOGY100.
Tmpi measured for SMARTAIR ST and VIVO40 decrease when resistances in-
crease. Pulmonary dynamics can explain this results. In order to control this Tmpi,
four strategies are observed. Resmed uses a fixed pressure slope, whereas Breas
set a fixed flow slope. SMARTAIR maintain a fixed pressure slope until a preset
time (300ms), after what slope vary versus resistance. Lastly, curve’s TRILOGY
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is an exponential. This ventilator seems to maintain a fixed time constant on the
pressure curve.
We prove that ventilators have different strategies to achieve targeted maximal
pressure. This is a first step in elaboration of standardized test lung protocols to
compare ventilators.

P2089
Effects of a nasal high-flow system (nHF) on tidal volume, breathing rate,
minute volume and I/E-ratio in healthy volunteers and patients with COPD
Jens Bräunlich, Marcus Köhler, Hans-Jürgen Seyfarth, Stefan Hammschmidt,
Hubert Wirtz. Pneumology, Universitätsklinikum Leipzig AöR, Leipzig, Germany

Introduction: Treatment with nHF-system is able to improve symptoms of acute
and chronic respiratory insufficiency. The method uses a warmed and humified high
flow of air with 20-50 liter per minute (lpm). By using these devices an increase
of mean pressure, pressure amplitude and a decrease in pCO2 is observable.
Method: Healthy volunteers and patients with COPD were included in this study.
For detection of volume changes, frequency variations and I/E-ratios we used two
elastic impedance measure belts (thoracal/abdominal). The signal was relayed to a
polysomnography device. Flows from 20 lpm up to 50 lpm with small, medium and
large nasal prongs were tested. To compare the results with a closed ventilation
support system, the measurements were also performed with CPAP (6 and 10
mbar) and BiPAP (14/6mbar). We compared the results with values measured
during spontaneous breathing.
Results: nHF led to a significant decrease in minute volume, tidal volume and
breathing rate in healthy volunteers in comparison with spontaneous breathing.
The I/E-ratio results in no significant changes. In patients with COPD the breath-
ing rates were also decreased, but the tidal volumes were increased with partial
reductions in minute ventilation. The I/E-ratio was not changed in COPD. In com-
parison with spontaneous breathing, CPAP and BiPAP showed significant changes
in patients with COPD.
Discussion: nHF resulted in significant effects on respiratory parameters of healthy
volunteers and in patients with COPD. The changes deliver a possible explanation
of the active manner of the breath support and the decrease in pCO2.

P2090
Validation design for a method to determine respiratory resistance and
compliance in non-sedated patients
Kristel Lopez-Navas, Hartmut Gehring, Ullrich Wenkebach. Laboratory of
Medical Systems, University of Applied Sciences Luebeck, Luebeck, Germany

Advantageous ventilation modes like pressure support PS require the accurate
setting of parameters based on individual characteristics of the patient’s respiratory
system. As these change, a method for their continuous meas-urement is necessary.
We tested a validation setup for the “Occlusion +Delta” method (Delta-Inst prin-
ciple focused on expiratory occlusions) by estimating respiratory resistance R and
compliance C using flow and pressure data gained from a software-controlled lung
simulator programmed to represent four cases with increasing works of breathing
and available real data from 6 volunteers and 6 patients. Using the delivered
values the transdiaphragmatic pressure (Pdi) was reconstructed as repre-sentation
of muscular effort.
The measured Pdi and its reconstruction were compared using the inspiratory
Pressure Time Product (PTPinsp). The correlation from simulated data was high
(R2 =0.90±0.05) permitting to validate the relevant analysis systems, but the cor-
relation from real data was low (under 0.68) which was associated to difficulties at
measuring Pdi without artifacts and compliances unwantedly attached to the system.
We present now a test setup and methodology to investigate real data more
accurately. This includes measurement of flow, airway- and transdiaphragmatic
pressure from volunteers with minimized susceptibility to artifacts, improved con-
trol of mechanical problems and higher sampling rate. The integration of hardware
required for occlusion to the ventilator and experienced measurement of Pdi intend
to increase the ability to correctly determine the parameters using software for
improved recognition of outliers including online analysis.

P2091
Adaptation of children with spinal muscolar atrophy type 1 and 2 to non
invasive ventilatory support
Teresa Salerno, Martino Pavone, Maria Beatrice Chiarini Testa, Francesco
Paolo Rossi, Elisabetta Verrillo, Serena Soldini, Renato Cutrera. Department of
Pediatrics, Bronchopneumology Unit, Bambino Gesù Children Hospital and
Research Institute, Rome, Italy

Spinal Muscolar Atrophy (SMA), the most common fatal inherited disease in
infants. The impaired respiratory function is the main cause of the high mor-
tality. Non Invasive Ventilation (NIV) has reduced morbidity and mortality due
to respiratory insufficiency and has a favourable impact on respiratory infectious
complications.
Aim: Evaluation of the necessary time and mode to achieve adaptation to this tool
in SMA patients (pts) free from acute respiratory insufficiency.
We prospectively studied 28 consecutive SMA type 1 pts (11 pts) and 2 (17 pts),
who were enrolled in a standardized clinical protocol of adaptation to NIV. Mean
age was 19±23 months, M/F 10/18. NIV was delivered via a nasal mask in 23

pts, nasal progs in 4 pts, full face mask in one, with Pressure Support Ventilation
(PSV) mode (25 pts) and Assisted Controlled Pressure Ventilation (ACPV) mode
(3 pts). Mean IPAP was 12±2.7 cm H2O, mean EPAP 3.9±0.74 cm H2O.
Success was defined as the necessary time to accustom the SMA pts free from
acute respiratory insufficiency to NIV and the mode to achieve acceptability of
this tool.
According to this definition, all pts (100%) were considered as successfully venti-
lated, as all of them tolerated NIV with a mean adaptation time of 8±2 days. No
major complications were observed.
In conclusion, our study demonstrates that NIV is well tolerated in SMA children
and, probably, the high rate of success was obtained thanks to a standardized
protocol of NIV initiation/administration, the proper parents education, a strict
follow-up, the lack of major complications. With these assumptions, success can
be expected in a high rate of pts before the onset of respiratory insufficiency.

P2092
Long term home mechanical ventilation: 9 year experience
Zuhal Karakurt, Ozlem Yazicioglu Mocin, Nalan Adiguzel, Donduye Ozgul,
Gokay Gungor, Derya Seker, Raziye Nazli, Yildiz Konuk, Suat Solmaz,
Tulay Yarkin. Intensive Care Unit, Sureyyapasa Chest Diseases and Thoracic
Surgery Training Hospital, Istanbul, Turkey

Aim: Home mechanical ventilation (HMV), noninvasive or invasive mechanical
ventilation depending on pathology, increases life quality and survival of patients
with chronic respiratory failure (CRF). We aimed to evaluate long term results of
patients with HMV in order to add info for national data.
Material-method: The patients referred to respiratoy intensive care unit (RICU)
outpatient clinic with noninvasive and invasive HMV with tracheostomy between
2002-2010 were retrieved in a prospective cohort study. Reasons of CRF were:
COPD, kyphoscoliosis, obesity hypoventilation syndrome (OHS), bronchiectasis,
motor neuron disease (MND), myopathies. Compliance and mortality of patients
every 2-3 month were recorded. Distribution of COPD cases according to years
was calculated and data were summarized with descriptive statistics.
Results: In 9 year period 602 patients were retrieved. CRF cases with noninvasive
HMV were; COPD: 260 (43.2%), kyphoscoliosis: 48 (7.9%), OHS: 135 (22.4%),
MND: 21 (3.5%), bronchiectasis: 25 (4.2%), myopathies: 16 (2.6%) and invasive
HMV with tracheostomy cases were 57 (9.5%). Two hundred sixty COPD cases
demonstrated increase in number between 2002, 2010; 15, 58, respectively. Patients
lost to follow and dead patients were shown respectively as number (%) according
to diagnosis; COPD: 133 (51.2)/31 (11.9), kyphoscoliosis: 15 (31.3)/3 (6.3), OHS:
53 (39.3)/0, MND: 0/13 (61.9), bronchiectasis: 9 (36)/2 (8), myopaties: 6 (37.5)/1
(6.3), HMV via tracheostomy: 10 (17.5)/13 (22.8).
Conclusion: Need for long term HMV in severe COPD cases will increase in
following years. HMV in COPD decreases hospitalization, so it’s necessary to find
out precautions to facilitate use of HMV in COPD with poor compliance.

P2093
A 20 year experience of home non-invasive ventilation (NIV) in a district
general hospital and the “growing” problem of obesity
Misha Sidhu, Anthony Davison, Duncan Powrie, Masood Ali, Anant Patel,
Lisa Ward, Nathan Chu. Respiratory Medicine, Southend Hospital, Essex, United
Kingdom

Most non-invasive ventilation services in the UK are tertiary centre based and
cover many hospitals with variable referral practices. This study is from one
hospital serving a population of 330,000 and therefore provides data of utilisation
per 100,000 of population and changes over time.
Methods: A study was done on 191 patients who were started on home NIV
between 1990 and 2010. There was complete data for 171 patients and these are
included.
Results: The range of conditions, age, FEV1, FVC and survival are shown in the
table below;

Diagnosis Number of Mean values when starting NIV
patients

Age FEV1 FVC Number of patients
(years) (litres) (litres) alive by Feb 2011

COPD 50 76 0.56 1.23 24
Neuromuscular 36 50 0.85 1.07 14
Obesity Hypoventilation Syndrome 32 71 1.28 1.66 27
Thoracic cage 14 77 0.79 1.10 8
Overlap Syndrome 27 71 1.16 2.09 22
Bronchiectasis 12 70 0.51 1.05 6

The 2 year survival from Kaplan-Meier curves was 55% for bronchiectasis, 45%
for COPD, 80% for thoracic cage, 35% for neuromuscular, 85% for OHS and 75%
for overlap syndrome.
The current NIV prevalence per 100,000 for each condition was 1.8 for bronchiec-
tasis, 7.3 for COPD, 2.4 for thoracic cage abnormalities, 4.2 for neuromuscular
disease, 8.2 for OHS and 6.7 for overlap syndrome.
59% of patients ventilated over the last 5 years had obesity hypoventilation or
overlap syndrome, compared to only 12% in the previous 15 years.
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Conclusion: OHS and overlap syndrome have rapidly increased as indications for
home NIV. The survival of these groups appears to be long. These factors will
have profound implications for the future planning of home NIV services.

P2094
Comparing a nasal high-flow therapy with single and double sided
application (TNIoxy) on breathing and gas exchange at stable hypercapnic
respiratory failure COPD
Nilius Georg1, Domanski Ulrike1, Franke Karl-Josef1, Ruhle Karl-Heinz1,
Schneider Hartmut2. 1Pneumology, HELIOS-Klinik Hagen-Ambrock, Hagen,
Germany; 2Pneumology, John-Hopkins-University, Baltimore, United States

Introduction: Nasal high-flow therapy is another option of respiratory support in
sleep and ventilation medicine. But the precise pathophysiological effects (reduc-
tion of dead space ventilation, development of a PEEP) remain unknown, and the
patient group, that may profit of such therapy, is not defined.
Question: Compared are respiratory frequency (RF) and gas exchange under nasal
high flow therapy of 20l/min (applicated through one and both meatus of the
nose) with the effect oxygen therapy (LOT) of 2 l/min at 21 patients with stable
hypercapnia in a prospective randomised order for always 45 minutes while awake.
A capillary blood gas analysis (BGA) was made after each phase, as well as a 15
minutes break.
Results: The mean RF/min was under LOT 19.4±4.0 and was reduced to 17.8±4.7
under double sided TNI application and 17.7±4.3 under single sided TNI applica-
tion (difference between LOT and single sided: p=0.043).
BGA: After LOT the PO2 was 68.5±16.8 mmHg, TNI double: PO2 61.6±22.9
mmHg 3, TNI single PO2 59.0±145 mmHg (difference between LOT and TNI
single: p=0.046)
Conclusion: In the course of 45 minutes at daytime the application of TNIoxy
can reduce the RF and PCO2 in COPD GOLD IV patients with stable hypercapnia
significantly compared to LOT. The different effects of single sided and double
sided application let us presume a reduction of dead space ventilation.

P2095
Home mechanical ventilation in chronic respiratory diseases: An experience
from a pediatric semi-intensive respiratory care unit
Francesco Paolo Rossi, Martino Pavone, Elisabetta Verrillo,
Alessandra Schiavino, Maria Beatrice Chiarini Testa, Maria Giovanna Paglietti,
Serena Soldini, Renato Cutrera. Department of Pediatrics, Respiratory Unit,
Bambino Gesù Children Hospital, Rome, Italy

Mechanical, invasive and non invasive ventilation represents an important thera-
peutic tool for many acute and chronic respiratory diseases in childhood.
We retrospectively analyzed clinical history of children receiving home mechanical
ventilation (HMV) in our Pediatric Semi-Intensive Respiratory Care Unit from
2003 to 2010.
From 2003 to 2010 we treated with HMV 153 children (M/F 80/73 girls, mean
age 10.5years). Most of the patients (138) were treated with non-invasive venti-
lation (C-PAP or BiPAP). In this group, the most frequent diagnosis were Spinal
Muscular Atrophy, followed by Prader Willi syndrome, obstructive sleep apnoea,
myopathies, Cystic Fibrosis, encephalopathy, cerebral palsy, muscular dystrophy,
metabolic or genetic diseases and others diseases such as congenital heart disease,
brain tumors and othorinolaryngohiatric diseases. Fifteen patients were treated with
invasive HMV through trachestomy. In this group the most frequent diagnoses
were Cerebral Palsy, followed by Spinal Muscular Atrophy, Encephalopathies and
others chronic respiratory disorders (Congenital central hypoventilation syndrome,
bronchopulmonary dysplasia, etc).
Sixtyone percent of the patients are still in follow-up in our Unit, 17% stopped
mechanical ventilation, 14% were lost to follow-up, while 8% is died. Of the 95
patients followed at our unit, only 53 (56%) has an adequate home care.
Home mechanical ventilation, invasive or non-invasive, is a valid tool for the
management of children with chronic respiratory diseases. In our experience home
care of these patients must be improved in terms of family support (nursing,
technical support, psychological support).

P2096
Lung function values as predictors for outcome during non-invasive
ventilation in COPD patients
Dora Bartusek, Judit Varga, Andras Bikov, Tamas Komaromi, Gyorgy Losonczy.
Pulmonology, Semmelweis University, Budapest, Hungary

Introduction: The use of non-invasive ventilation (NIV) has markedly increased
over the past two decades, and has now become an integral tool in the management
of respiratory failure. Although several predictive factors have been suggested for
successful NIV treatment, it is still unclear which clinical baseline variable should
be used to predict the outcome of the therapy in COPD patients with respiratory
failure.
Objective: The aim of the study was to determine predictive factors for COPD
patients with acute exacerbation receiving NIV.
Methods: 38 patients with COPD (mean age: 64.05±11.26, GOLD III-IV) par-
ticipated in our study. Lung function, blood gas test and blood sampling for CRP
and white cell count measurement were performed, as well as smoking history

was recorded and APACHE II score was determined at the day of admission to the
respiratory care unit. We accepted NIV to be successful, if no additional invasive
methods were needed. The clinical data underwent principal component analysis
and receiver operating characteristic (ROC) curve was performed to determine
the variables for successful NIV treatment. A principal component having an area
under the curve (AUC) more than 0.7 was suggested predictive.
Results: NIV was successful in 68% of patients. We found principal component
capturing the baseline FVC and FEV1 to be the best predictive variable for fail-
ure of treatment (AUC=0.9, sensitivity 90%, specificity 80%), however the other
parameters were less useful (AUC<0.7).
Conclusion: Baseline lung function may be helpful to predict which patient is
susceptible to receive additional endotracheal intubation.

P2097
A pilot study of treatment compliance in home non-invasive ventilation
Linda Cheng, Veronica Chan, Chung-Ming Chu. Division of Respiratory
Medicine, United Christian Hospital, Kowloon, KT, Hong Kong

Introduction: Home non-invasive ventilation (NIV) is increasingly employed to
treat chronic hypercapnic respiratory failure (CHcRF). However, little is known
about the patients’ compliance with home NIV.
Aims and objectives: To study home NIV compliance, examine factors affecting
it, and how compliance impacts on outcomes.
Methods: A cross sectional study was performed in patients with CHcRF treated
by home NIV. A questionnaire on NIV adverse effects was administered. Com-
pliance was measured by built-in time counters in the NIV machines. Outcomes
including readmission, repeat acute NIV use and intubation were recorded.
Results: Sixty-five patients (60% males) with age 72.6±9.4 years were studied
with the following diseases: very severe COPD (40%), COPD/OSA overlap syn-
drome (32.3%), thoracic restriction (10.8%), obesity hypoventilation syndrome
(7.7%), neuromuscular disorders (3.1%), and others (13.8%). The mean daily
use was 7.3±2.9 hours/day. Twenty-two patients (33.8%) reported adverse effects
interfering wth home NIV use. Higher number of NIV adverse effects correlated
with lower percentage of days with home NIV use ≥ 4 hours/day (Spearman’s rho
= -0.351, p = 0.004). Higher number of repeat acute NIV use during compliance
study period was correlated with the lower percentage of days with home NIV use
≥ 4 hours/day (Spearman’s rho = -0.257, p = 0.042) and worse overnight oximetry
findings [percentage of time with SpO2 < 90% (Spearman’s rho = 0.297, p =
0.044)].
Conclusions: Home NIV compliance appeared satisfactory in this group of pa-
tients. NIV compliance correlated negatively with the number of adverse effects.
Poor compliance and worse overnight SpO2 were associated with higher risk of
repeat acute NIV use.

P2098
Predictive factors for the tolerance of non-invasive ventilation in amyotrophic
lateral sclerosis patients
Daniel Gonzalez1,2, Jesús Sancho1,2, Emilio Servera1,2,3 , Pilar Bañuls1,2,
Julio Marín1,3. 1Respiratory Care Unit. Pulmonology Service, Hospital Clínico
Universitario, Valencia, Spain; 2Neuromuscular Research Group,
HCUV-INCLIVA Research Foundation, Valencia, Spain; 3Universitat Valencia,
Universitat Valencia, Valencia, Spain

Noninvasive ventilation (NIV) increases the survival of amyotrophic lateral scle-
rosis (ALS) patients. NIV tolerance factors vary according to different studies.
Aim: To assess the predictive factors which have an impact on NIV tolerance in
ALS patients.
Material and methods: Prospective study which included ALS for whom NIV
was indicated between January 2004 to January 2010. Demographic, neurological
function, respiratory function and night-time monitoring data (before and after the
adjustment of NIV with a volume ventilator) were collected. Tolerance of NIV
was defined as use > 4 hours a day.
Results: 71 patients who accepted NIV were included, of whom: 34 (47.9%) men,
62.34±8.79 years old, MIC 26.08±3.81 kg/m2, 35.2% with bulbar onset, time from
onset of disease to NIV 40.78±41.78 months, ALSFRS-R 30.25±7.15, Norris bul-
bar 28.08±9.70, FVC 1.60±0.96 L, FVC% 52.57±24.57%, PCF 3.75±1.98 L/s,
MIC 2.11±1.05 L, PImax -48.04±24.33 cmH2O, PEmax 73.38±44.33 cmH2O,
Tc90 34.27±30.92%, PaO2 74.88±12.94 mmHg, PaCO2 50.33±9.10 mmHg,
74.6% of patients with symptoms of hypoventilation, Tc90 with NIV 1.98±4.05%,
PaO2 with NIV 83.54±10.19 mmHg, PaCO2 with NIV 42.16±4.65 mmHg,
18.3% with symptoms of hypoventilation with NIV, hours of use 9.28±4.89 h.
In 7 patients (9.9%) NIV tolerance was poor (<4h). NIV tolerance factors were:
Tc90 with NIV (OR 0.87, p 0.02, IC95% 0.73-0.97) and persistent symptoms of
hypoventilation with NIV (OR 8.14, p 0.013, IC95% 1.55-42.62).
Conclusions: NIV tolerance in ALS patients is high. The persistence of SpO2
<90% episodes and hypoventilation despite NIV are determinant factors in poor
NIV tolerance.
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P2099
Lower SNIP value is correlated to the need of intubation in amyotrophic
lateral sclerosis
Pierluigi Carratù1, Anna Cassano1, Giuseppina D’Alba1, Vitaliano N. Quaranta1,
Rosa Capozzo2, Felice Gadaleta1, Silvano Dragonieri1 , Isabella L. Simone2,
Giancarlo Logroscino2, Onofrio Resta1. 1Pulmonary Medicine, Respiratory
Disease, University of Bari, Bari, Italy; 2Neurology, Neurology and Psychiatry,
University of Bari, Bari, Italy

Amyotrophic Lateral Sclerosis (ALS) is a neurodegenerative disease which usu-
ally leads to respiratory failure, requiring Noninvasive Ventilation (NIV) or tra-
cheostomy. No data exist on predictor factors of tracheostomy at the clinical onset
of disease.
A retrospective study was designed, in a population of 71 consecutive ALS patients
(39 males), to evaluate anthropometric, clinical, and functional indicators of the
need of tracheostomy, including age, sex, BMI, site of onset, time of diagnosis,
co-morbidities, tobacco habit, traumas, sport activity, and sleep disorder breath-
ing markers. Arterial Blood Gas analysis and respiratory functional test, including
FVC, FEV1, as well as Sniff Nasal Inspiratory Pressure (SNIP) were also measured
at first ambulatory control.
We found that SNIP test, at first control, positively correlated to the need of tra-
cheostomy (p<0.001) in the entire population observed. The mean SNIP test value
of the group who was admitted to tracheostomy was 25.12 (14.25) compared to a
mean SNIP value of 54 (25.46) in the group who did not undergo tracheostomy.
Other anthropometric, clinical, functional, and nocturnal parameters evaluated did
not correlate to the different outcome in our population of ALS patients.
In conclusion, SNIP test could be a useful early indicator of tracheostomy in ALS
patients.

P2100
Exploring reasons for the pattern of non-invasive ventilation (NIV) use
among motor neurone disease (MND) patients: An interpretative
phenomenological analysis
Hikari Ando1, Biswajit Chakrabarti2, Carolyn Young3, Everard Thornton4,
Robert Angus2. 1Psychology Department, Liverpool Hope University, Liverpool,
United Kingdom; 2Aintree Chest Centre, Liverpool Hospital Aintree, Liverpool,
United Kingdom; 3Neurology, Walton Centre for Neurology & Neurosurgery,
Liverpool, United Kingdom; 4Psychology Department, University of Liverpool,
Liverpool, United Kingdom

Background: We have previously reported on psychological reasons for declining
NIV. This study examines the psychological reasons for adherence to NIV among
MND patients.
Methods: Six patients (male= 5, mean age=59) who had used NIV for more than
6 months (mean 9.5, range 6-11 months) with ventilator interaction data were
studied. Repeated interviews were transcribed and qualitatively analysed, using
interpretative phenomenological analysis (IPA); IPA provides rich data to explore
investigative phenomenon from a small sample.
Results: Out of the six patients, four patients used NIV consistently
(mean=9h22m), while two patients used it less than 4 hours (mean=3h10m)
per day. IPA suggests that good compliance (>4hrs) reflects the individuals’ atti-
tude towards NIV use. Further analysis identified two influential factors: perceived
essentiality and the perceived impact of NIV. The sense of need for NIV was
important and this in turn was influenced by the fear of death. It was also under-
stood that perceived control over NIV affects the person’s perception of the NIV
and consequently determines their use. Factors such as a concern about becoming
dependent on NIV or knowledge of the benefits of NIV were not influential per
se, but rather functioned as reinforcements to determine the pattern of compliance.
Little change in the pattern of NIV use was observed over time, however this may
change when illness progresses.
Conclusion: IPA suggests that the adherence to NIV is influenced by individuals’
attitude towards the use of NIV in terms of its essentiality and impact.
Grant from Motor Neurone Disease Association (UK).

P2101
NIV for MND in the West of Scotland assisted ventilation service (WoSAVS)
Peter Kewin1, Selina Tsim1, Janice McGlone2, Alison Clarke2,
Stephen Banham2, Scott Davidson1. 1Respiratory Medicine, Southern General
Hospital, Glasgow, United Kingdom; 2Assisted Ventilation Service, Gartnavel
General Hospital, Glasgow, United Kingdom

Introduction: Motor neuron disease (MND) results in respiratory muscle weak-
ness and respiratory failure (RF), with reduced quality of life (QOL) and survival.
Non-invasive ventilation (NIV) effectively palliates symptoms related to RF, im-
proves QOL and survival (Bourke, Lancet Neurol 2006), and increasing use is
reflected in recent guidelines (NICE CG105, 2010). We aimed to evaluate our
current practice using NIV in MND.
Methods: MND referrals (Sept 07 – Aug 10) to the WoSAVS were identified.
Data on clinical status, RF (high PCO2 or HCO3 on CBG), and progression were
collected.
Results: Of 38 patients referred (12.7 per yr; 4 per yr 1999-2002), 21 were in
RF at 1st AVS assessment. RF developed in 1/17 during followup (3 patients no
data). Patients with RF were referred and assessed sooner after diagnosis, and died

earlier. NIV was commenced within 2 weeks of assessment, although half were
commenced within 48 hours (data not shown). Those accepting NIV had a similar
degree of RF to those that did not, but lived longer (210 vs 33 days) with good
NIV compliance (data not shown).

Conclusions: MND referrals have tripled in a decade of NIV use, and will increase
further with recent guideline publication, so services must develop to meet this
need. Early referral and assessment avoids crisis driven decision making, but the
majority of our patients were in RF requiring prompt intervention. Early specialist
referral must be encouraged.

P2102
Evaluation of different patterns of high frequency spinal cord stimulation
(HF-SCS) to activate the inspiratory muscles
Krzysztof Kowalski1, Anthony DiMarco2. 1Department of Medicine, Case
Western Reserve University and MetroHealth Medical Center, Cleveland, OH,
United States; 2Department of Physical Medicine and Rehabilitation, Case
Western Reserve University and MetroHealth Medical Center, Cleveland, OH,
United States

Background: HF-SCS is a novel method of inspiratory muscle activation and may
be a useful method to support artificial ventilation. In this study, the effects of
different patterns of HF-SCS on inspiratory muscle activation were compared to
spontaneous breathing (SB).
Methods: In 3 anesthetized dogs, single motor unit (SMU) activity of the di-
aphragm (D) and parasternal muscles (P) were assessed during SB and HF-SCS at
the T2 level with ramp and non-ramp stimulation by measuring a) time of onset
(To) and b) time to peak firing frequency (TTP) of SMUs. To and TTP were
determined relative to the onset of inspiratory flow and expressed as a percentage
of inspiratory time (Ti).
Results: During SB, mean onset of D and P were8.0±1.1 and 14.2±2.0%Ti,
respectively. During non-ramp HF-SCS, To was 1.7±0.7 and 2.4±0.3%Ti for D
and P, respectively (p<0.05 for each compared to SB). During ramp HF-SCS, To
was 13.2±2 and 4.6±0.8%Ti for D and P (p<0.05 for P for each).
Mean peak firing frequencies of D and P during both HF-SCS and SB were not
different. During SB, TTP was 74.0±8.7 and 71.5±6.9%Ti for D and P. During
non-ramp HF-SCS, TTP was 10.6±3.1 and 15.8±3.5%Ti, for D and P (p<0.05
for each). During ramp HF-SCS, TTP was 63.0±4.5 and 53.0±3.8%Ti for D and
P (NS for each).
Conclusion: Activation of the inspiratory motoneuron pools via HF-SCS is re-
sponsive to different patterns of electrical stimulation. Ramp HF-SCS compared
to non-ramp HF-SCS results in a more physiologic method of inspiratory muscle
activation.
Support: NIH-NINDS (R01NS064157).
Disclosure: Dr.DiMarco has a significant financial interest in Synapse BioMedical,
Inc, a manufacturer of diaphragm pacing systems.

P2103
Mechanically assisted cough in amyotrophic lateral sclerosis: Effect on vital
capacity decline and timing of non invasive ventilation onset
Emiliana Meleo1, Amelia Conte2, Flaminio Mormile1, Marco Scapigliati1 ,
Francesco Macagno1, Anna Zito1, Mario Sabatelli2, Salvatore Valente1.
1Respiratory Care, Catholic University of the Sacred Heart, Rome, Italy;
2Neurological Care, Catholic University of the Sacred Heart, Rome, Italy

Background: Mechanically assisted cough with an insufflator-exsufflator (MAC)
increases peak cough flow and improves management of secretions in patients
with Amyotrophic Lateral Sclerosis (ALS).
Study objective: To evaluate the effect of MAC on VC decline in a group of
patients before the onset of NIV.
Patients: Criteria for starting MAC were VC=70% of predicted value and cough
insufficiency. We enrolled 43 patients not being treated with NIV during the
studying time. NIV was started when VC decreased below 55% of predicted value.
Results: Our patients were divided in MAC compliant (n=21) and not compliant
(n=22).The groups were similar for age at onset, sex, and body site at onset,
bulbar or limb. Differences were found in time from onset to MAC starting time
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(20,5 months in MAC not compliant vs 26,5 in compliant) and in VC at the first
respiratory evaluation (85,59 vs 93,42), although the VC decrease was similar
before the offering of MAC. VC at MAC starting time was similar in compliant
and non compliant groups (70,8% of predicted value vs 71,7%). In the compliant
group the VC decreased to 69,4% and 60,4% of predicted value at 4,7 and at 12,2
months after the start of MAC therapy. In the not compliant group VC decreased
to 54,3% and 43,5% of predicted value after 4,0 and 8,1 months from offering
MAC. The differences were significant: 69,38 vs 54,27; p=0,03 and 60,35 vs 43,5;
p=0,008.
Conclusion: MAC compliant patients, in similar condition, meet the prescription
criteria for MAC treatment later than the not compliant patients. Their VC decline
is reduced and they need to start treatment with NIV later than the not tolerating
patients.

252. Respiratory and skeletal muscle assessment
in health and disease

P2104
The effects of inspiratory muscle training on breathing mechanics during
fixed load cycling exercise
Dean Mills1, Graham Sharpe1, Michael Johnson1, Yvonne Barnett2 . 1Sport
Health and Performance Research Group, Nottingham Trent University,
Nottingham, United Kingdom; 2Biosciences Research Group, Nottingham Trent
University, Nottingham, United Kingdom

Previous research has found that inspiratory muscle training (IMT) can improve
exercise performance and tolerance (McConnell and Romer 2004). Whether these
improvements are related to changes in breathing mechanics during exercise is
unknown. To investigate this, we tested the hypothesis that IMT would reduce
inspiratory muscle strength during cycling exercise. Three physically active males
cycled for 60 min at a fixed power output before and after 6 weeks of pressure-
threshold IMT. Cycling power corresponded to maximum lactate steady state,
estimated using a lactate minimum test (Tegtbur et al. 1993). Transdiaphragmatic
pressure (Pdi) was calculated as the difference between gastric and oesophageal
pressures (Pe) measured using balloon pressure catheters. Transdiaphragmatic
(PTPdi) and oesophageal (PTPe) pressure-time products were calculated as the
product of breathing frequency (f R) and the Pdi and Pe inspiratory time integrals
respectively. Pdi, Pe and respiratory variables were measured on a breath-by-breath
basis. Following IMT, peak Pdi decreased by (mean ± SD) 6.65±4.82 cmH2O
and PTPdi and PTPe by 115±31 and 102±28 cmH2O s min-1, respectively. There
was no change in the contribution of the diaphragm to total inspiratory force out-
put (PTPdi/PTPe). Minute ventilation and f R were also reduced by 8.73±10.20 l
min-1 and 4.06±2.70 breaths min-1, respectively. In conclusion, inspiratory muscle
strength is reduced during a 60 min fixed load cycling test following IMT. These
findings suggest that one of the potential mechanisms by which IMT increases
exercise tolerance may be by reducing the pressures required to sustain ventilation
during fixed load cycling exercise.

P2105
Chest wall volume changes during normocapnic hyperpnoea with constant
breathing pattern
Sabine K. Illi1,2 , Stefanie Hostettler1,2,3 , Evelyn Mohler1, Andrea Aliverti4 ,
Christina M. Spengler1,2 . 1Exercise Physiology, Institute of Human Movement
Sciences, ETH Zurich, Zurich, Switzerland; 2Institute of Physiology and Center
for Integrative Human Physiology (ZIHP), University of Zurich, Zurich,
Switzerland; 3Swiss Paraplegic Research, Swiss Paraplegic Research, Nottwil,
Switzerland; 4TBM Laboratory, Department of Bioengineering, Politecnico di
Milano, Milan, Italy

Introduction: Normocapnic hyperpnoea (NH), a common form of respiratory
muscle endurance training (RMET) known to fatigue the diaphragm, is normally
performed with constant tidal volume (VT) while prolonged high ventilation (VE),
as with exercise, often results in rapid shallow breathing. We aimed to investigate
the effect of fatiguing NH with constant VE and VT on respiratory muscle action.
We hypothesised that inspiratory rib cage muscles would take over some of the
inspiratory work of the diaphragm when the diaphragm fatigues.
Methods: 10 healthy subjects performed 1h of NH at 70% MVV (VT: 2.6±0.6 l;
breathing frequency: 40±6 breaths min-1). Using optoelectronic plethysmography,
we assessed the relative contribution of the chest wall compartments [pulmonary
rib cage (RCP), its volume changes reflecting rib cage muscle action; abdominal
rib cage (RCA) and abdomen (AB), volume changes of both reflecting diaphragm
and abdominal muscle action] to VT as well as their end-inspiratory (EIV) and
end-expiratory volumes (EEV) at the beginning and at the end of NH.
Results: While relative compartmental contribution did not change during NH
(RCP: 48±6 vs. 50±5%, RCA: 23±5 vs. 23±6%, AB: 29±7 vs. 27±5%; all
p>0.05) EIV (1.1±0.2 vs. 1.0±0.3 l) and EEV (-0.1±0.1 vs. -0.3±0.2 l; both
p<0.05) of RCP decreased with no change in EIV and EEV of RCA and AB.

Conclusion: Inspiratory rib cage muscles did not seem to take over work of the
diaphragm. However, in- and expiratory rib cage muscles play an important role
in preventing the development of rapid shallow breathing. Thus, RMET likely
provides a training stimulus not only to the diaphragm but also to the rib cage
muscles.
support: SNF grant no. 32-116777.

P2106
Chest wall kinematics during different levels of positive end-expiratory
pressure in cystic fibrosis children
Guilherme Augusto de Freitas Fregonezi1, Silvia Brilhante1, Melissa Gurgel1,
Rencio Florencio1, Karen Soares1, Fernando Augustos Lavezzo Dias1,
Vanessa Resqueti1, Armele de Fátima Dornelas de Andrade2. 1Physical Therapy
Department, Federal University of Rio Grande do Norte, Parnamirim, Rio
Grande do Norte, Brazil; 2Physical Therapy Department, Federal University of
Pernambuco, Recife, Pernambuco, Brazil

Objective: To study the effects of different levels of positive end expiratory
pressure (PEEP) on compartmental chest volumes.
Methods: Twelve patients with CF (12±2.7 years; FEV1/FVC%:81.3%±6.6 and
FEV1%:69±12) and ten age-matched healthy subjects (control group-CG); 11±1.8
years) with normal lung function. Both groups were evaluated by Optoelectronic
Plethysmography in 3 minutes of quite breathing (QB), 3 minutes breathing against
3 levels of PEEP, 10 cmH2O, 15 cmH2O and 20 cmH2O.
Results: Both groups were similar during QB. Intergroup analyses shown that
tidal volume of chest wall was different between CF and CG at PEEP10
(Vtcw=0.486±0.180L vs 0.920±0.500L,p=0.0236; respectively) and at PEEP20
(Vtcw=0.511±0.170L vs. 0.996±0.430L, p=0.0005; respectively). We found dif-
ferences in respiratory rate between groups at PEEP15 (RR=42.1±17.1 bpm vs
RR= 22±6.74,p=0.006), and PEEP20 (RR=37.2±19.3 vs 20.3±8.17,p=0.034).
CF intragroup analyses shown that Vtcw increased significantly in all levels of
PEEP compared to QB (Vtcw=0.286±0.079L vs PEEP10= 0.487±0.181L vs
PEEP15=0.515±0.21L and PEEP20=0.512±0.177L, p<0.001), but no differences
were found between PEEPs levels. End expiratory lung volume increase in CF
group during PEEP20 in comparison to QB (Veecw=10.2±3.24L vs 10.7±3.58L,
p<0.001), end inspiratory lung volume increase in all levels of PEEP when com-
pared to QB (Veicw=10.5±3.26L vs PEEP10=11±3.46L, PEEP15=11±3.49L and
PEEP20=11.2±3.6L, p<0.05).
Conclusion: The use of PEEP10 and PEEP20 induced different changes in chest
wall volumes in CF and CG. All levels of PEEPs improve chest wall volumes in
CF children’s.

P2107
Influence of aerobic exercise training on respiratory muscle strength in obese
Thai women
Wilaiwan Khrisanapant, Orapin Pasurivong, Tunda Suthitum,
Jureeporn Namarmarth. Department of Physiology, Faculty of Medicine, KKU,
Khon Kaen, Khon Kaen Province, Thailand

Obesity is one of major risk factors for developing several respiratory diseases
which is probably linked to respiratory muscle impairment. This study aimed to
determine whether aerobic exercise training improves respiratory muscle strength
(RMS) in obese women. Inspiratory pressure from residual volume (PImaxRV) or
function residual capacity (PImaxFRC), sniff nasal inspiratory pressure (Pnsn) and
maximal expiratory pressure (PEmax) were measured in 13 obese women pre- and
post-aerobic exercise training programme performed at least 30 min per session;
3 sessions per week for 12 weeks. Results showed that aerobic exercise training
significantly reduced body mass indices (BMI) (29.8±2.9 vs. 28.7±2.9 kg/m2,
fat mass (27.1±3.8 vs. 23.9±3.76 kg) and body fat (37.3±2.5 vs. 34.2±2.5%
(p<0.001) whereas fat free mass did not alter. Compared with pre-exercise,
RMS was significantly greater in post-exercise (p<0.001), e.g. absolute PImaxRV
(126.1±25.2 vs. 116.±28.8 cmH2O), PImaxFRC (119.8±26.4 vs. 105.8.1±1524.8
cmH2O), Pnsn (113.2±122.1 vs. 98.1±21.2 cmH2O) and PEmax (127.3±24.7 vs.
119.8±26.4 cmH2O). The data suggest that aerobic exercise training in obese
women studied appears to increase the RMS which may be, partly, a consequence
of decreased fat mass and body fat.

P2108
Inspiratory muscle strength training: A pilot study on laryngeal movements
Astrid Sandnes1, Tiina Andersen3,4, Thomas Halvorsen1,2,
John-Helge Heimdal5,6, Tom Karlsen5, Thor-Andre Ellingsen5,
Magnus Hilland5, Ola Røksund1,2. 1Section for Pediatrics, Institute of Clinical
Medicine, Unviersity of Bergen, Bergen, Norway; 2Department of Pediatrics,
Haukeland University Hospital, Bergen, Norway; 3Norwegian Centre of
Excellence for Home Mechanical Ventilation, Thoracic Department, Haukeland
University Hospital, Bergen, Norway; 4Department of Physiotherapy, Haukeland
University Hospital, Bergen, Norway; 5Department of Ototlaryngology/Head and
Neck Surgery, Haukeland University Hospital, Bergen, Norway; 6Institute of
Surgical Science, University of Bergen, Bergen, Norway

Introduction: Exercise induced vocal cord dysfunction (VCD) is a common condi-
tion, often confused with exercise induced asthma with unfortunate consequences.
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The evidence base for conservative treatment is limited but two single-case reports
suggest effects from inspiratory muscle strength training (IMST).
Objectives: To run a pilot study that objectively visualizes laryngeal response
pattern(s) to controlled training with IMST.
Methods: Ten healthy volunteers (range 21-26), were examined at rest with video
recorded continuous transnasal flexible laryngoscopy while performing a standard-
ized training program using a resistive loading device (Respifit S). The resistance
during the training sessions were set at maximal and 60-80% of the maximal
attainable inspiratory mouth pressure (PImax ). Laryngeal movements were scored
by a senior laryngologist according to a preset scheme.
Results: Resistance set at 60-80% of PImax produced a measurable glottic abduc-
tion in all subjects. Increasing the inspiratory pressure to PImax, revealed no change
in the abduction in seven subjects, while in two subjects abduction appeared to
decrease. In one subject a paradoxical adduction was observed. Supraglottic ad-
duction was seen in two patients at PImax. In all subjects larynx moved downwards
during inspiration, and nine of ten subjects seemed to engaged all muscle groups
in the hypopharynx during inspiration at PImax .
Conclusion: The study suggests that IMST may be an efficient tool in the treat-
ment of exercise induced VCD. Large interindividual differences suggest a need
for individual training programs, and underscores that objective methods must be
used during instructions and training with IMST in these patients.

P2109
Diaphragm and quadriceps muscle fatigue in self-paced cycling exercise of
different durations
Elisabeth C. Eberle1, Thomas Wüthrich1, Christina M. Spengler1,2. 1Institute of
Human Movement Sciences, ETH Zurich, Zurich, Switzerland; 2Institute of
Physiology and Zurich Center for Integrative Human Physiology (ZIHP),
University of Zurich, Zurich, Switzerland

Introduction: Individuals are believed to pace cycling intensity in a time trial
(TT) such that the level of quadriceps muscle fatigue (QF) attained is similar
independent of cycling conditions. We aimed to assess whether diaphragm fatigue
(DF), known to affect leg muscle fatigue, would also reach similar levels between
different tests.
Methods: 12 healthy, young athletes (67.1±6.3 ml min-1 kg-1) performed 15
and 30min cycling time trials (15TT, 30TT; randomised), on two different days.
DF and QF were assessed by measuring reductions in esophageal and gastric
(transdiaphragmatic) pressure/quadriceps force during magnetic phrenic/femoral
nerve stimulation after exercise relative to before (�Pdi,tw; �Qtw).
Results: The average degree of �Pdi,tw did not differ -21.2±12.8% (15TT) vs.
-17.6±9.3% (30TT; p=0.228) while �Qtw of the shorter and more intensive test
-34.0±5.7% (15TT) was significantly larger than that of the longer test -29.5±6.9%
(30TT; p=0.044). Individual between-test differences of �Pdi,tw did not correlate
with those of �Qtw. However, individual �Pdi,tw of both TTs taken together
significantly correlated with the workload of the finish (last 30 s) relative to the
maximal workload (R2=0.30; p=0.005).
Conclusion: The present work does not support the notion that the level of QF
is the same, independent of cycling TT conditions. Knowing that DF develops
early during exercise, these findings may indicate that DF possibly affected finish
intensity via afferent feedback from the fatigued diaphragm, attenuating central
motor output to working limb muscles.

P2110
Dyspnoea, respiratory muscle strength and hyperventilation in end-stage
liver disease
Georgios Kaltsakas1, Efstathios Antoniou2, Anastasios Palamidas1,
Panorea Paraskeva2, Sofia-Antiopi Genimmata1, Georgios Dionellis1,
Joseph Milic-Emili3, Manos Alchanatis1, Nikolaos G. Koulouris1. 11st
Respiratory Medicine Dept, Athens University, Athens, Attica, Greece; 2Liver
Surgery and Transplantation Unit, 2nd Propaedeutic Department of Surgery,
Athens University, Athens, Attica, Greece; 3Meakins-Christie Labs, McGill
University, Montreal, Canada

There are scarce reports on respiratory muscle strength in end-stage liver disease
patients. On the other hand, decreased PaCO2 due to hyperventilation is well
documented in patients with end-stage liver disease. Chronic dyspnoea is fre-
quently reported by these patients, but it is not known if it is related to respiratory
muscle strength and/or hyperventilation. We studied 48 consecutive, ambula-
tory, Caucasian patients (37 men) with end-stage liver disease, awaiting for liver
transplantation. Chronic dyspnoea was rated according to the modified Medical
Research Council (mMRC) 6-point scale. Routine lung function tests, maximum
static expiratory (Pemax) and inspiratory (Pimax) mouth pressures were measured.
Pattern of breathing (VE: minute ventilation; VT: tidal volume; RR: respiratory
rate; VT/TI: mean inspiratory flow; TI/TTOT: duty cycle; TI: duration of inspira-
tion) was also measured. Forty-three patients reported some degree of dyspnoea
(mean±SD). mMRC was 2±1.1, Pemax%pred was 106±33 and Pimax%pred was
91±28. These pressures were found below the normal limits in 13 and 16 patients,
respectively. Furthermore, mMRC was significantly correlated with Pemax and
Pimax (r=-0.49, p<0.001; r=-0.41, p<0.01, respectively). VE (11.5±3.4, l), VT
(0.770±0.311, l), RR (16±4, bpm) and VT/TI (0.46±0.13, l sec-1) were increased
and PaCO2 (33±4, mmHg) was decreased, indicating hyperventilation. In contrast
TI/TTOT (0.42±0.05) was normal. Statistically significant correlations were found

for mMRC with TI and RR (r=-0.32, p=0.03; r=0.32, p=0.03; respectively). We
conclude that in end-stage liver disease, there is an interrelationship between
chronic dyspnoea, respiratory muscle strength, and hyperventilation.

P2111
Reproducibility of diaphragm thickness measurements by ultrasonography
Marianna Laviola, Caterina Salito, Andrea Aliverti. Dip. Bioingegneria,
Politecnico di Milano, Milano, Italy

Although diaphragmatic variations of the length of zone of apposition are readily
studied by ultrasonography (US), only preliminary studies have shown the possi-
bility to use US to measure diaphragmatic thickness (TD). In order to determine
reference values of TD during various maneuvers and to assess US measurement
reproducibility, 8 healthy subjects (4M, 4F) were studied in supine and standing
position during spontaneous quiet breathing (QB), slow vital capacity (SVC),
maximal inspiratory (MIP) and maximal expiratory (MEP) pressure maneuvers.
TD was measured on lateral ribcage using an US linear probe (7.5 MHz). Six
subjects were examined by two different operators on two different occasions on a
short time period (2-3 days). Three subjects were examined by the same operator
on two different occasions on a long time period (6-7 months). TD was determined
by a custom-designed software for image processing at end-inspiration (EI) and
end-expiration (EE) during QB, at TLC and at maximal pressures during MIP and
MEP maneuvers. Overall average values are reported in the following table (values
reported as mean±SD).

Diaphragm thickness (TD, mm)

QB, EE QB, EI QB, EI-EE TLC MIP MEP

Supine 1.45±0.45 1.83±0.54 0.38±0.42 2.80±0.66 3.29±0.68 1.18±0.27
Standing 1.56±0.36 1.91±0.49 0.36±0.44 2.68±0.70 3.25±0.82 1.19±0.30

ANOVA analysis revealed that no significant differences were present between
inter- and intra-observer measures, in both postures, and on both short and long
time periods (p>0.05).
In conclusion: a) US represent a reliable and reproducible method for TD assess-
ment; b) TD varies of ∼30% and ∼20% in supine and standing position during
QB; c) at TLC, TD is about two-fold higher than at FRC; d) during MIP, TD is
maximum.

P2112
Effects of cardiomegaly on regional chest wall volume in patients with
chronic Chagas cardiomyopathy
Joao Danyell Silva1, Daniella Brandao1, Jasiel Nascimento Jr.1,
Larissa Carvalho1, Wilson Oliveira Junior2, Raquel Britto3,
Guilherme Fregonezi4, Andrea Aliverti5, Armele Dornelas de Andrade1.
1Departamento de Fisioterapia, Universidade Federal de Pernambuco, Recife,
Brazil; 2Procape, Universidade de Pernambuco, Recife, Brazil; 3Departamento
de Fisioterapia, Universidade Federal de Minas Gerais, Belo Horizonte, Brazil;
4Departamento de Fisioterapia, Universidade Federal do Rio Grande do Norte,
Natal, Brazil; 5Dipartimento di Bioingegneria, Politecnico di Milano, Milano,
Italy

Heart failure is commonly related to changes in breathing pattern in order to
evaluate the specific effects of cardiomegaly on chest wall function in Chronic
Chagas Cardiomyopathy (CCC) we studied 12 CCC patients with cardiomegaly
ejection fraction (EF) of left ventricle < 45% of predicted value; age 57.08±8.52
years; body mass index (BMI) 24.63±4.83 kg/m2) and 5 CCC patients without
cardiomegaly (EF > 45; 68.8±6.83 years; 32.92±7.69 kg/m2). Maximal inspira-
tory pressure (MIP) and chest wall volume by Opto-Electronic Plethysmography
(OEP) were measured. OEP data were acquired during quite breathing (QB) and
inspiratory loaded breathes (ILB) with threshold set at 50% of MIP.
During QB, patients with cardiomegaly showed lower percentage contributions to
tidal volume of both pulmonary rib cage (VRCp%) (p=0.01) and abdominal rib
cage (VRCa%) (p=0,02) compared to patients without cardiomegaly. During ILB,
VRCa% (p=0.03), end-inspiratory (p=0.03) and end-expiratory (p=0.04) volumes
of abdominal rib cage volume were reduced compared to patients without car-
diomegaly. In conclusion, increased heart size within thoracic cavity affects chest
wall function in the rib cage compartments. The lower rib cage displacement is
affected especially during inspiratory efforts. This mechanical constraint leads to a
restrictive breathing pattern, which is related to high elastic load to both inspiration
and expiration.

P2113
Effect of thoracocentesis on respiratory muscle strength in patients with
unilateral pleural effusion
Stylianos Michaelides, Olga Vartzioti, George Bablekos, George Goulas,
Ageliki Lazaratou, George Ionas, Eftychia Kourtelesi. 1st Department of
Thoracic Medicine, Sismanoglion General Hospital of Athens, Maroussi-Athens,
Attiki, Greece

It has been known that patients with pleural effusion may display a temporary
reduction in arterial oxygenation soon after removal of pleural fluid, a fact that
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is in discrepancy with the relief of breathlessness after evacuation of effusions.
We investigated changes in respiratory muscle strength before and after removal
of several quantities of pleural fluid in patients with relatively large unilateral
pleural effusions. We studied 49 patients (36 male & 13 female) aged 61±7.3
yrs. (mean±SD) with large unilateral pleural effusions of varying causes. Patients
were selected on the basis of CT-scan not to have significant parenchymal lesions
that would possibly interfere with lung physiologic properties (e.g. tuberculous
effusions, neoplastic from extrathoracic primary site, hypoproteinemic effusions
etc.) All patients were tested with an electronic mouth pressure meter, both before
and 30 minutes after completion of thoracocentesis.The quantity of fluid removed
was recorded for each patient and ranged from 0.38 to 1.41 L, with a mean value of
0.82±0.25 L (mean±SD). Maximal Respiratory Pressures were recorded 3 times
and highest values were selected for statistical comparison (paired t-test).Maximal
Inspiratory Pressure before removal of fluid (MIPb) was -74±12 cmH2O while
after (MIPa) was -88±13 cmH2O (p<0.01). Maximal Expiratory Pressure before
(MEPb) was 104±15 cmH2O while after removal of fluid (MEPa) was 121±17
cmH2O (p<0.01).We can conclude that removal of pleural fluid is accompanied by
an improvement in respiratory muscle maximal pressures that may partly explain
the relief of breathlessness after thoracocentesis.

P2114
Spinal behavior during tidal and deep breathing in healthy male subjects
Miha Masuda1, Hajime Kurosawa2, Junichi Ohishi1, Daisuke Kobayashi1,
Masahiro Kohzuki1. 1Department of Internal Medicine and Rehabilitation
Science, Tohoku University Graduate School of Medicine, Sendai, Japan;
2Department of Occupational Health, Tohoku University Graduate School of
Medicine, Sendai, Japan

Spine has joint connections with all ribs and has muscle attachments with a part of
diaphragm, suggesting a key role in respiratory mechanics. In this study, we aimed
to investigate movement of the spine during tidal and deep breathing at a seated
posture in which the spine was free from artificial restriction. Three-dimensional
motion analysis using an eight-camera system (60Hz) was performed in fifteen
male healthy volunteers (mean age; 27.1±5.7 years). During tidal breathing, the
spine moved very little (< 1 mm) while ventral parts of the ribs and the sternum
well moved (1.9-5.2mm) as “pump-handle”. Lumber spine moved toward ventral
direction with deep inspiration to TLC while upper thoracic spine did with deep
expiration to RV. These results suggested that spine was almost fixed during tidal
breathing as the pivot of the ribcage. Breathing to RV or TLC recruited varieties
of supplemental respiratory muscles, and transformed spine.

P2115
Positive effects of inspiratory muscle training (IMT) on ventilatory response
to progressive hypercapnia in healthy subjects
David Dörfler, Milos Petrovic, Wolfgang Pohl, Theodor Wanke. Pulmonology
Department, Hietzing Hospital, Karl Landsteiner Institute for Clinical and
Experimental Pulmonology, Vienna, Austria

Inspiratory muscle training (IMT) is known to improve inspiratory muscle capacity,
whole body exercise capacity and the sensation of dyspnea.
Until now the effects of IMT on respiration during ventilatory stress, induced by
hyperoxic progressive hypercapnia, have not been examined. We speculate that
IMT, by improving inspiratory pump capacity, may affect ventilatory response
during CO2-rebreathing.
Aim of the study: The aim of our study was to analyze the effects of IMT on the
ventilatory response during CO2-rebreathing tests in healthy subjects.
Methods: Eight healthy subjects (4 males, 4 females) performed specific IMT
for 6 weeks. Maximal inspiratory pressure (Pi max) and endurance time during
resistive breathing manoeuvres (tlim) served as parameters for inspiratory muscle
capacity.The ventilatory response to CO2, using the Read’s rebreathing technique,
was analysed twice before commencement of IMT and once on the day after
stopping IMT.
Breathing pattern (Vt/VE),maximal achieved VE, as well as the sensation of
dyspnea (BORG Scale) during CO2-rebreathing were analysed.
Results: After 6 weeks of IMT, inspiratory muscle capacity increased significantly.
Maximal achieved VE (minute volume) as well as Vt (tidal volume) also increased
significantly, while the level of dyspnea (Borg Scale) was lower.
Breathing pattern during ventilatory stress changed in that the proportion of tidal
volume on minute volume increased significantly.
Conclusions: IMT leads to more effective respiration under ventilatory stress,even
in healthy subjects.
This might be of clinical relevance for patients with lung diseases.

P2116
Maximum cough pressures are increased in patients with chronic cough
Kai K. Lee, Katie Ward, Gerrard F. Rafferty, John Moxham, Surinder S. Birring.
Department of Respiratory Medicine, Division of Asthma, Allergy and Lung
Biology, King’s College London School of Medicine, London, United Kingdom

Cough intensity can be defined with a variety of measures that include thoracic
and abdominal pressure, airflow, electromyography and subjective scales. Little is
known about cough intensity in patients with chronic cough. We investigated the

physiological characteristics of cough intensity in patients with chronic cough and
normal subjects.
15 patients with chronic cough and 14 healthy subjects underwent measurements of
oesophageal pressure (Poes), gastric pressure (Pga), peak cough flow rate (PCFR),
abdominal electromyographic activity and cough sound during voluntary coughs.
The data from maximum cough efforts are presented. PCFR was normalised to
predicted peak expiratory flow rate to account for gender and height differences.
There was no significant difference in gender, age or lung function between patient
and control groups. Maximum cough Poes was higher in patients with chronic
cough than controls (188 vs 146cmH2O, p=0.02). This difference was limited to
females only; the male group was underpowered to detect a difference. Cough Pga
(p=0.01) and normalised cough flow (p=0.03) were also higher in female patients
than in controls.

All Patients Controls p-value

M:F 3:12 5:9 ns
Age (yrs) 55 (17) 54 (23) ns
Poes (cmH2O) 188 (49) 146 (51) *0.02
Pga (cmH2O) 201 (38) 172 (60) 0.2
PCFR:predicted PEFR ratio 1.4 (0.4) 1.3 (0.5) 0.6
Female

Poes (cmH2O) 181 (51) 132 (35) *0.02
Pga (cmH2O) 199 (40) 148 (44) *0.01
PCFR:predicted PEFR ratio 1.4 (0.4) 1.1 (0.5) *0.03

Presented as mean (SD),

Female patients with chronic cough have higher maximum cough pressures and
cough flows than healthy controls. Further studies are needed to identify underly-
ing mechanisms and investigate whether these findings are also relevant to male
patients with chronic cough.

P2117
Obesity and respiratory muscle power
Randa Ibrahim1, Amir Bashir1, Aamir Magzoub2, Omer Musa2. 1Department of
Physiology, Faculty of Medicine, El-Imam El-Mahdi University, Kosti, White Nile,
Sudan; 2Department of Physiology, Faculty of Medicine, National Ribat
University, Khartoum, Sudan

Introduction: In the past few decades obesity has become a global health problem.
It could be a predisposing factor to a lot of cardiovascular, metabolic (such as dia-
betes mellitus) and respiratory problems that may result in pulmonary obstruction
or restriction.
Objectives: The aim of this study was to investigate the effect of obesity on
respiratory muscle power and so on lung functions.
Methods: This was a cross sectional study performed on 52 subjects (35 females
and 17 males) in the age range 17-23 years in Khartoum state during the period
February to May 2010. The body mass index (BMI) was computed following
the standard equation (BMI (kg/m2) = (weight/height2). The percent of body fat
was measured using Skinfold Caliber at the back of upper arm. Obesity was
defined following the internationally accepted BMI cut-off points and ideal body
fat percentages such as these from the American Council on Exercise. Pulmonary
function tests (FVC, FEV1, PEFR and FEV1/FVC ratio) were performed using
micro-plus spirometer. Maximal expiratory pressure (MEP) was measured using
Respiratory pressure meter. Statistical analyses were performed using the SPSS.
Results: The mean of MEP was significantly higher in obese subjects (p<0.032).
The mean FEV1/FVC% was significantly higher in obese subjects (p<0.00) but
FEV1, FVC and PEFR values were not significantly different. A significant positive
correlation was found between MEP and BMI and body fat% (obesity).
Conclusion: Maximum expiratory pressure was significantly higher in healthy
obese subjects, compared to non obese control. possibly due to the increased work
of breathing. Positive correlation between MEP and BMI and body fat% was
observed.

P2118
Changes of active expiration respiratory muscle (RM) in men with chronic
obstructive pulmonary disease (COPD)
Sviatlana Lemiasheuskaya, Mikhail Nedzvedz, Alexander Makarevich,
Alexander Lemiasheuski, Alexander Pochtavcev. Internal Medicine, Belarusion
State Medical University, Minsk, Belarus

Background: For the present moment changes occurring in RM, during COPD,
have been studied insufficiently.
Aim and objectives: to investigate the RM status and compare them with histo-
logical data of bioptic muscular material.
Material and methods: The peak histogram of the internal oblique abdominal
muscle (intOAM) was detected by ultrasonic scanner. We obtained the indices: ho-
mogeneity (H), structural density (SD) and echogenicity (E). Histological research
of bioptic material of intOAM has been carried out.
Research was made in 13 pts: 1st group: 8 at the 1st COPD stage; mean age 56
yrs; BMI 24kg/m2; 2nd group: 5 at the 2nd COPD stage, mean age 59 yrs; BMI
24kg/m2. Control group was formed of 10 healthy subjects compared according
to age-, sex- and BMI.
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Results: Contractions, small sites of a fragmentation, stratification of myofibrils
and proliferation of fibroblasts were observed at the 1st and 2nd COPD stage. We
revealed scleroses of single muscular fibril and foci of sclerosis in intramuscular
regions. The median H in the 1st and 2nd groups was 21 and 18 units respectively.
Increasing severity of COPD was associated with enhancing of contractions and
stratification of myofibrils. Thus, we detected the significant correlations between
COPD severity and contractions (r=0,72) and with stratification of myofibrils
(r=0,66). Indices H and SD were lower in pts with more scleroses manifestations
(r= - 0,42 and r= - 0,59). Whereas index E was higher in these patients (r=0,59).
The pack/years significantly correlated with intensity of proliferation of fibroblasts
(r=0,56).
Conclusions: Indices H, E, SD reflect the pathological processes occurring in RM
in COPD patients.

P2119
Acute inspiratory load effects on chest wall volumes distribuition and
inspiratory muscles activation
Alana da Gama1, Larissa Carvalho1, Larissa Feitosa1, Jasiel Nascimento Jr.1,
Rafaela Sa1, Ana Gabriela Cavalcanti1, Guilherme Fregonezi2, Andrea Aliverti3 ,
Marco Aurelio Rodrigues1, Armele Dornelas de Andrade1. 1Departamento de
Fisioterapia, Universidade Federal de Pernambuco, Recife, Brazil;
2Departamento de Fisioterapia, Universidade Federal do Rio Grande do Norte,
Natal, Brazil; 3Dipartimento di Bioingegneri, Politecnico di Milano, Milano, Italy

Inspiratory loads can induce changes on the ventilatory pattern. In order to analyze
the acute effect of the imposition of inspiratory load (IL) on the ventilatory pattern
and inspiratory muscle action, 39 healthy subjects (19M, 20F) were analyzed.
Characteristics of male and female subjects respectively were: age,25.50±0.86
and 22.70±0.45 years, FEV1/FVC, 95.05±2,27 and 105.06±1.97%pred; maxi-
mal inspiratory pressure, 123.6±43.7 and 98.2±37.4 cmH2O. During IL, total
and compartmental volumes were measured by Opto-Electronic Pletysmography
(OEP) simultaneously with the activity of bilateral sternocleidomastoid (STMD)
and Diaphragm (DI) measured by Surface Electromyography (SEMG). For di-
aphragm SEMG, electrodes were positioned on the 7th e 8th intercostal spaces
on anterior axillary line. For STMD SEMG, electrodes were positioned 5 cm
below the mastoid process. IL was performed using Threshold®, with 2 minutes of
breathing at different levels (initial load=10 cmH2O, then increments of 5 cmH2O,
up to 40 cmH2O or exhaustion). Inspiratory time increased during IL compared
to Quite Breathing (QB) (p=0.004). Tidal volumes of the total chest wall (Vcw)
and pulmonary rib cage (VRcp) increased for loads ≥20 cmH2O (p= 0.000). Tidal
volume of the abdomen increased only for loads ≥at 30 cmH2O (p= 0.03) in males
and ≥20cmH2O in females. Median frequency of STMD started to decrease for
loads ≥30 cmH2O (p=0.02), while that of the DI decreased only for loads ≥40
cmH2O (p=0.049). In conclusion, the acute effects of IL in healthy subjects occur
before and are more intense on inspiratory rib cage muscles than the diaphragm
This behavior should be considered when IL treatments are given to patients.

P2120
Does lung transplantation improve chronotropic incompetence?
Matthew Bartels1, Hilary Armstrong1, Selim Arcasoy2. 1Rehabilitation &
Regenerative Medicine, Columbia University Medical Center, New York, NY,
United States; 2Pulmonary Medicine, Columbia University Medical Center, New
York, NY, United States

Introduction: Chronotropic Incompetence (CI), or an attenuated heart rate (HR)
response to exercise, has been widely established as a predictor of mortality but
has not been studied in patients undergoing lung transplantation.
Objectives: We aimed to see whether CI in maximal exercise testing exists in
patients with advanced lung disease before lung transplantation and improves after
surgery.
Methods: A retrospective review of 153 patients who underwent lung transplanta-
tion at Columbia University Lung Transplant Program between 6/2002 and 4/2009.
Patients had cardiopulmonary exercise testing (CPET) within 30 months before or
after transplant with concurrent with pulmonary function tests (PFT). Exclusion
criteria included the use of beta-blockers. Comparisons were made with paired
samples t-test.
Results: The mean PFT and CPET variables for the 71 patients (age 50±15 years)
analyzed are shown in table 1.

Table 1. Select Pre/Post Transplant Variables

Variable Pre Transplant Post Transplant p-value

BMI 24.17±4.29 25.99±4.38 <0.001
Watts Peak 45±29 84±34 <0.001
VCO2 Peak 0.97±0.47 1.53±0.49 <0.001
HRrest 95±18 89±11 0.008
HRmax 127±21 135±17 0.001
HRRU 44±23% 58±18% <0.001
Breathing Reserve 27±18% 50±12% <0.001

Conclusions: Marked CI was observed before lung transplantation and improved
afterwards but did not normalize. CI likely improved due to the normalization
of pulmonary function post transplant. This was seen through a lower resting

HR and a higher maximal HR. The implications of CI are not clear and warrant
further investigation, including evaluation of the association of CI and morality
after transplant.

P2121
Does chronotropic incompetence occur in interstitial lung disease?
Matthew Bartels1, Hilary Armstrong1, Aimee Layton3, David Lederer2.
1Rehabilitation & Regenerative Medicine, Columbia University Medical Center,
New York, NY, United States; 2Medicine - Pulmonary, Allergy & Critical Care,
Columbia University Medical Center, New York, NY, United States; 3Surgery,
Columbia University Medical Center, New York, NY, United States

Introduction: Chronotropic Incompetence (CI) is an attenuated heart rate (HR)
response to exercise that has been widely established as a predictor of mortality
in general populations and in patients with heart disease. CI has not been studied
in patients with interstitial lung disease (ILD) despite abnormalities in pulmonary
hemodynamics and cardiopulmonary parameters.
Objectives: Our primary aim was to see whether CI exists in patients with ILD
during maximal exercise testing.
Methods: This is a retrospective review of 482 patients with ILD who under-
went cardiopulmonary exercise testing (CPET) at Columbia University Human
Performance Laboratory between 10/1999 and 2/2011. Patients had CPET with
concurrent pulmonary function tests (PFT). Comparisons were made with paired
samples t-test.
Results: The mean PFT and CPET variables for the 482 patients (aged 56.6±11.0
years) analyzed are shown in table 1. Usual heart rate reserve used (HRRU) is
85% in normal subject populations.

Mean PFT and CPET variables for the 482 ILD patients

Variable Mean ± SD

BMI 26.2±4.6
Watts Peak % predicted 42.2±22.5%
VCO2 Peak 1.26±0.54
HRrest 89±16
HRmax 125±20
HRRU 49±24%
Breathing Reserve 42±17%

Conclusions: Marked CI was observed in patients with interstitial lung disease
in a large cohort. This abnormality may have implications for long term survival
as cardiac mortality and cardiac comorbidity are common as ILD progresses
with possible development of pulmonary hypertension and right heart failure.
Further investigation with assessment of mortality risk and possible identification
of interventions to improve CI may help to improve outcomes in this patient
population.

P2122
Effect of posture on chest wall and diaphragm asynchronies in COPD
Rita Priori1,2 , Marco Quaranta1,2, Andre L.P. Albuquerque2,3, Peter
M.A. Calverley2, Andrea Aliverti1 . 1Dipartimento di Bioingegneria, Politecnico
di Milano, Milano, Italy; 2Clinical Sciences Centre, University Hospital Aintree,
University of Liverpool, Liverpool, United Kingdom; 3Department of Medicine,
Federal University of Sao Paulo, Sao Paolo, Brazil

In COPD hyperinflation alters the function of the inspiratory muscles. The zone
of apposition of the diaphragm (ZOM) is reduced, thus COPD patients often show
paradoxical movement of the lower rib cage. The aim of this study is to investigate
if in COPD chest wall and diaphragm asynchronies are altered by posture.
24 severe COPD (FEV1=32.5±7.0%pred) and 12 age-matched controls (CTR)
(FEV1=111.1±16.2) were studied during quiet breathing in seated (ST) and supine
(SP) positions. Phase shift (θ) between pulmonary rib cage (RCp) and abdominal
rib cage (RCa) and θ between RCp and the abdomen (AB) were assessed by opto-
electronic plethysmography.The cranio-caudal displacement of the ZOM (�ZOM)
was contemporarily measured by ultrasonography.
Neither θ between RCp and RCa or θ between RCp and AB was altered by
posture in CTR. Conversely, in COPD patients, θ between RCp and RCa de-
creased when changing posture from ST to SP (θ=23.7°±19.5, θ=5.2°±18.1
respectively, p<0.001).RCp and AB in COPD showed a behavior similar to CTR
while in ST (θ=1.3°±13.3 in COPD, θ=0.1°±4.5 in CTR), but strongly differed
in SP (θ= -25.0°±18.2, p<0.001; p<0.01, COPD vs. CTR).Moreover, in COPD
�ZOM was linearly correlated to RCp in ST (r2=0.718±0.140), similarly to con-
trol subjects (r2=0.729±0.150), while it was significantly less correlated to RCa
(r2=0.510±0.246, p<0.01).In COPD correlation between �ZOM and both RCp
and RCa decreased (r2=0.530±0.244, r2=0.511±0.230 p<0.05) in SP.
In COPD the diaphragm and RCa are uncorrelated in ST, but the synchronous
action of the rib cage muscles and the diaphragm is similar to healthy. In SP the
diaphragm is uncorrelated with both RCp and RCa, so the asynchrony with the rib
cage muscles seems to be pronounced.
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P2123
Parasternal muscle contractility increases with aminophylline
Jenny Jagers, Bruce Rothwell, Paul Easton. Department of Critical Care
Medicine, University of Calgary, Calgary, AB, Canada

Introduction: The traditional theophylline bronchodilator, Aminophylline, is still
widely used, especially in the treatment of COPD. However, in COPD patients
the effects of theophylline have been inconsistent. Recently, Aminophylline was
shown to increase ventilation and costal diaphragm contractility in awake canines
(Jagers et al. Resp. Phys. 2009;167:273-280).
Aim: To investigate the effect of Aminophylline at therapeutic levels on the
primary chest wall muscle, Parasternal Intercostal.
Methods: Sonomicrometry transducers and EMG electrodes were implanted in the
left parasternal muscle. After recovery, the animals were studied awake, unanes-
thetized and breathing through a snout mask; air flow, ETCO2, heart rate, muscle
length and shortening, and moving average EMG were recorded during room air,
and CO2 stimulated ventilation, before and after loading and continuous infusion
of Aminophylline at therapeutic levels.
Results: For N=5 dogs (mean 31.1 kg) 24 days post implantation. Aminophylline
serum levels were 66.4 umol/L (therapeutic range 55-110). Minute ventilation
increased significantly with Aminophylline: 6.7, 7.84, 11.8 and 16.6 L/min at
room air, low (46), medium (52) and high (57 mmHg) CO2 stimulated breathing
respectively. Parasternal contractility increased significantly.

Conclusion: Parasternal muscle contractility increases with greater muscle short-
ening per EMG, in awake, intact canines, at therapeutic levels of Aminophylline.

253. Lung and airway function

P2124
Relationships between bronchial obstruction and differential NO parameters
after methacholine challenge testing
Liubov Barbinova, Preisser Alexandra, Xaver Baur. Clinical Occupational
Medicine, Institute for Occupational and Maritime Medicine, Hamburg, Germany

The aim of the study was to investigate whether methacholine-induced changes of
FEV1/FVC on the one hand, and of the alveolar NO concentration (Calv) and the
NO flux from the bronchial wall (Jaw) on the other hand, are associated.
Patients and methods: 65 patients (all non-smokers) with work-related symp-
toms underwent a methacholine challenge test. Bronchial hyperresponsiveness
(NSBHR) was defined as a decrease of FEV1 of 20% induced by ≤ 0.3 mg of
methacholine. Measurements of FeNO were performed at five flow rates. Calv and
Jaw were calculated.
Results: There was a positive association between lung function changes after
methacholine challenge and Jaw decrease with a stronger Jaw decrease in the
NSBHR group: �Jaw: -0.73±0.27 vs.-0.25±0.07 nL/s, p=0.1. Contrary to this,
Calv increased in the NSBHR group (n=22) and decreased in the group without
NSBHR (n=43) (�Calv:0.3±0.1 vs.- 0.2±0.07 ppb; p<0.001) with a significant
negative correlation between the changes of FEV1/FVC and of Calv in the NSBHR
group (rsp= - 0.65, p<0.005), but no correlation in the group without NSBHR.
Conclusions: The increase of Calv in the NSBHR group is related to the degree
of bronchial obstruction and evidently due to mixing alveolar and bronchial NO.
The stronger airways obstruction (�FEV1/FVC), the more NO of bronchial source
does not reach the alveoli and is exhaled delate during the alveolar phase. Our
results confirm the thesis of Högman et al. (2002), who interpreted elevated Calv
of COPD as a poor ventilation-perfusion matching. Correspondently, elevated Calv

can be considered not only as a marker of alveolar inflammation but also as an
indicator of peripheral airways obstruction.

P2125
Minor local alveolar edema in an in vivo human model can be detected by
changes in respiratory mechanics by impulse oscillometry (IOS)
Manuela Bartesaghi1, Egidio Beretta1, Alberto Pesci2, Andrea Aliverti3 ,
Giuseppe Miserocchi1. 1Experimental Medicine, University of Milano-Bicocca,
Monza, Italy; 2Medicina Clinica e Prevenzione, University of Milano-Bicocca,
Monza, Italy; 3Bioengeneering, Polytechnic of Milano, Milano, Italy

Aim: We assessed the sensitivity of the impulse oscillometry methods (IOS) to
detect residual alveolar edema in a lung segment after broncho- alveolar lavage
(BAL).
Methods: 15 patients of both sexes undergoing BAL in different lobes for diag-
nosis of interstitial lung disease were studied. IOS was applied before and after
withdrawal of BAL fluid, leaving in the alveoli a volume (V0) of 86.6ml ± 23.6
(mean ± DS), and continued up to 150 min. From IOS data we derived the corre-
sponding values of respiratory resistance (Rrs) and reactance (Xrs) at frequencies
from 5 to 35 Hz. We also estimated the “area of reactance” (AXrs) as defined in
Fig. 1A.
Results: After withdrawal of BAL fluid, the remaining V0 caused a 30% significant
increase of Rrs at 5Hz; a significant increase in resonance frequency (fres) from
11.9 Hz ± 3.3 to 15.2 Hz ± 4.9; and minor changes in Xrs. The increase in fres led
to a significant 90% increase in AXrs. Rrs, fres and AXrs returned towards baseline
values through an exponential decay function within 150 min (data of AXrs and
regression equation are shown in Fig. 1B).

Conclusion: IOS technique is sensible enough to detect minor localized increase
in extravascular lung water.

P2126
Acute changes in physiological parameters and pulmonary function during
and after fibreoptic bronchoscopy
Anant Mohan, Randeep Guleria, Ashraf Ali, Ajit Kumar. Medicine, All Indian
Institute of Medical Sciences, New Delhi, Delhi, India

Background: The short term effects of fibreoptic bronchoscopy (FOB) on physi-
ological and pulmonary function parameters are not well known.
Method: Pulmonary function test was performed in patients before and within 30
minutes after bronchoscopy. Heart rate, blood pressure and oxygen saturation were
recorded at the start of procedure and 5 and 10 minutes later.
Results: 55 patients were studied [39 males, mean (SD) age, 45.89 (13.77) years].
Mean (SD) BMI was 21.3 (3.82). 76.4% patients were non smokers and 16.4%
were current smokers. Most patients were being evaluated for suspected carcinoma
lung (27.3%), pneumonia (14.5%), interstitial lung disease (9.1%), Mediastinal
lymphadenopathy (9.1%), carcinoma esophagus (7.3%) and fibrocavitary lesions
(7.3%). The commonest complaints were cough (45.5%), shortness of breath
(30.9), chest pain (12.7%), wheezing (7.3%), hoarseness of voice (7.3%), Hemop-
tysis (1.8%) and fever (1.8%). During the procedure there was significant increase
in heart rate, systolic blood pressure and diastolic blood pressure while oxygen
saturation declined. Post procedure there was a significant decline in FEV1, FVC,
PEFR and FEF25-75 (Table).

Table 1. Changes in pulmonary function before and after bronchoscopy

Variables Pre – FOB (mean ± SD) Post – FOB (mean ± SD) p-value

FVC (L) 2.3±0.82 2.16±0.74 0.015
FEV (L) 1.73±0.79 1.52±0.66 0.004
PEFR (L/sec) 3.1±1.7 2.58±1.45 0.002
FEF 25-75 (L/sec) 2±1.9 1.53±1.42 <0.01

Conclusion: Bronchoscopy causes a significant acute decline in pulmonary func-
tions. There may be thus, a justification for prophylactic use of inhaled bron-
chodilators prior to performing bronchoscopy.

P2127
Distribution and determinants of restrictive functional pattern
Joan B. Soriano1, Marc Miravitlles2, Francisco Garcia-Rio3, Luis Muñoz4,
Guadalupe Sanchez5, Victor Sobradillo6, Enric Duran7, Dolores Guerrero1,
Julio Ancochea8. 1Epidemiology and Clinical Research, Fundació
Caubet-Cimera, Bunyola, Spain; 2IDIBAPS, Hospital Clinic de Barcelona,
Barcelona, Spain; 3IdiPAZ, Hospital la Paz, Madrid, Spain; 4Servicio de
Neumologia, Hospital Reina Sofia, Cordoba, Spain; 5Departamento Medico,
GlaxoSmithkline S.A., Madrid, Spain;6Servicio de Neumologia, Hospital de
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Cruces, Bilbao, Spain; 7Institut Municipald’Investigacio’ Medica (IMIM),
Hospital del Mar, Barcelona, Spain; 8Instituto de Investigacion Sanitaria
Princesa (IP), Hospital la Princesa, Madrid, Spain

A restrictive functional pattern is a common finding when performing spirome-
try, even in the absence of signs of pulmonary fibrosis or other diagnoses. This
EPI-SCAN sub-analysis (a population-based, cross-sectional study in eleven par-
ticipating centres in Spain) aims to determine the frequency, geographic variation,
individual consequences (respiratory symptoms, impact on activities of daily liv-
ing, and quality of life), and “severity” of the restrictive functional pattern defined
according to pre-BD spirometry as FEV1/FVC ≥ 0.70 and a predicted FVC
<80% as per current ATS/ERS guidance. The prevalence of restrictive functional
pattern was 12.7% (95% CI 9.7-15.7), with maximum in Seville (19.4%) and
Burgos (18.5%) and minimum in Oviedo (5.2%) and Madrid-La Princesa (5.7%),
p <0.05. Although the vast majority (97.1%) of participants with a restrictive
functional pattern are objectively considered “mild” by spirometry (%predicted
FVC 50-80%), they reported more phlegm, dyspnea, and wheezing than healthy,
control participants, and in all SGRQ domains of quality of life and LCADL activ-
ities of daily living they scored worse (p <0.05); actually, they scored similarly to
participants with COPD in both (p n.s.). In a multivariate analysis, only older age,
male gender, lower education, and body mass index (BMI) ≥ 30.0 kg/m2 were
independently associated with having a restrictive functional pattern. We conclude
that a restrictive functional pattern in spirometry is a common finding (12.7%),
and with highly variable geographical distribution (range 3.7), whose population
burden is important in terms of quality of life and activities of daily living and
similar to that of an obstructive pattern compatible with COPD.

P2128
Effects of gastric bypass surgery compared to intensive lifestyle treatment on
blood gases and lung function in morbidly obese subjects
Anne-Marie Gabrielsen, May Brit Lund, Johny Kongerud, Viken Karl Erik,
Jøran Hjelmesæth. Medical Department, Vestfold Hospital Trust, Tønsberg,
Norway The Morbid Obesity Center, Vestfold Hospital Trust, Tønsberg, Norway
Department of Respiratory Medicine, Oslo University Hospital Rikshospitalet,
Oslo, Norway

Objective: We aimed to compare the effect of Roux-en-Y gastric bypass surgery
(RYGBP) with intensive lifestyle intervention (ILI) on blood gases and lung
function in morbidly obese subjects.
Design: One year non-randomized controlled clinical trial (ClinicalTrials.gov
identifier NCT00273104).
Methods: 139 morbidly obese subjects, (103 women); mean (SD) age 44 (11)
years, mean (SD) body mass index 45.1 (5.6) kg/m2, mean (SD) weight 131.8
(21.2) kg treated with either RYGBP (n=76) or ILI (n=63), were included. Blood
gases and lung function tests were registered before and after treatment.
Results: Mean (SD) 1-year weight loss was 30 (8)% and 8 (9)%, and mean pO2
increased 1.4 (1.5) kPa and 0.8 (1.5) kPa in the RYGBP- and ILI-group, respec-
tively (all P<0.001). Mean pCO2 decreased by 0.16 (0.4) kPa in the ILI-group
(P=0.005), and 0.04 (0.5) kPa in the RYGBP-group (P=0.511).
Mean ERV increased from 44 (32)% to 89 (39)% of predicted value (P<0.001) in
the RYGBP-group, while there was no significant change in the ILI- group. We
also found significantly improved mean values for FVC, FEV1, DLCO/VA, TLC,
IC and RV in the RYGB group (all P<0.001, data not shown). In the lifestyle
group there were significant changes in mean TLC and RV (P<0.001), DLCO/VA
(P=0.010) and FVC (P=0.049).There were no significant changes in mean DLCO
in either group.
There were significant between-group changes for mean FVC, FEV1, DLCO/VA,
IC and ERV (all P<0.001), TLC (P=0.007) and pO2 (P=0.032).
Conclusion: Blood gases and lung function improved in both treatment groups.
However, the greatest effects were in the RYGP group.

P2129
Reproducibility and repeatability of tidal breathing parameters derived from
structured light plethysmography when compared to spirometry
Chathika Weerasuriya1, Kate Prosser1, Sukaina Alimohamed1, Richard Iles2,
Jonathan Cameron3, Joan Lasenby3, Colin Fogarty4. 1School of Clinical
Medicine, University of Cambridge, Addenbrookes Hospital, Cambridge,
Cambridgeshire, United Kingdom; 2Department of Respiratory Paediatrics,
Cambridge University Hospitals, Addenbrookes Hospital, Cambridge,
Cambridgeshire, United Kingdom; 3Signal Processing and Communications
Laboratory, Department of Engineering, University of Cambridge, Cambridge,
Cambridgeshire, United Kingdom; 4Department of Statistics, Harvard University,
Cambridge, MA, United States

Introduction: This study aimed to test the reproducibility and repeatability of data
collected by Structured Light Plethysmography (SLP) when compared to pneumat-
ach. SLP is a non invasive method of pulmonary function assessment. A grid of
black and white squares is projected onto the thoraco-abdominal surface. 2 digital
cameras image the grid’s movement and enable a stereoscopic representation of
thoracic volume change enables Volume -Time; Flow-Time and Flow-Volume to
be derived.
Method: 120 datasets of 45 seconds were captured from 10 healthy adults. Spirom-
etry data were taken simultaneously with SLP. Subjects took 5 tidal breaths. To

assess reproducibility, 3 operators collected consecutive data. Data was collected
in sitting and standing positions. Repeatability was assessed by collecting data a
second time, after 40 mins.
Statistics: The inspiratory (TI), expiratory (TE) times and tidal volume (TV) were
extracted. Data was analysed using the paired Student t-test. Reproducibility was
tested by paired T-tests. Comparison was carried out for 3 pairs (1vs2, 1vs3 and
2vs3), and for position.
Results: Paired comparison of mean TI and TE did not reach significance, (p=0.85
and 0.72). Significance was not reached for posture or between the two measure-
ment periods. No difference was found between operators, or position. Significant
differences were found between TV results.
Conclusions: Measurements of TI and TE are repeatable and reproducible. They
are operator independent. TV was not reproducible but dependant on wave-form
scaling. Further work has been undertaken that has removed the need data scaling.

P2130
Abnormal vocal cord movement in asthma: Impact on the flow volume curve
Laurence Ruane1, Kathy Low1, Paul Guy1, Kenneth Lau1, Philip Bardin2.
1Dept. of Respiratory and Sleep Medicine, Monash Medical Centre, Melbourne,
Victoria, Australia; 2Dept. of Diagnostic Imaging, Monash Medical Centre,
Melbourne, Victoria, Australia

Traditionally the “gold standard” for detecting abnormal vocal cord movement has
been laryngoscopy. Novel dynamic 320-slice CT larynx has made it possible to
quantify vocal cord movement non-invasively during inspiration and expiration.
While spirometry has been useful in observing upper airway obstruction, little is
known of its utility in identifying patients with abnormal vocal cord movement.
Aims: To identify changes in the flow volume curve in patients with abnormal
vocal cord movement (AVCM).
Methods: Two groups comprising controls and asthmatics were recruited. Vo-
cal cord abnormality was evaluated using 320-slice CT larynx. All patients had
spirometry immediately prior to CT and relevant parameters were compared.
Results: AVCM was not found in healthy control subjects. However, it was present
in 11/23 asthmatics (50%).

Table 1

n Gender Age BMI FEV1 FIF50/FEF50
(M:F) (μ±SD) (μ±SD) (μ±SD) (μ±SD)

Control 15 7:8 52±9.5 30±5.1 3.1±1.00 1.8±0.78
Asthma without AVCM 11 5:6 56±10.2 29±4.5 2.0±0.66* 2.1±0.88
Asthma with AVCM 12 3:9 60±12.0 33±6.9 1.7±0.89* 3.0±1.84*

*P<0.05.

Discussion: While there was a significant difference in FEV1 between control and
the two asthma groups, it identified obstruction alone. The only other discerning
spirometric parameter was FIF50%/FEF50% which was significantly different
between the control group and those with AVCM.
Conclusion: Spirometric parameters appear to be poor discriminators for detecting
AVCM. It may be that more sensitive lung function measures, such a resistance
measured with body plethysmograph or oscillometer will be required to further
discriminate between obstruction of the upper and/or lower airways.

P2131
Compression artifact free flow-volume loops used to establish objective
measurements in patient effort with spirometry
Kristoffer Neu, Gusssan Koussa, Loni Hart, Nadia Stachowicz, Damian Compa.
Pulmonary/Critical Care, Albany Medical Center, Albany, NY, United States

Background: Flow-volume loops (FVL) measured by using pressure-compression
volume plethysmography has been described in the literature and is commonly
called compression artifact free flow-volume loops (FVLc). The utility of this
technique has been to help demonstrate good patient effort and to help identify
upper airway obstruction. There are no studies demonstrating measurable objective
data to help confirm patient effort with FVLc.
Goal: Our study looks to identify the utility of FVLc by trying to establish a
percentage cut off point for FVLc peak expiratory flow and what normal flow
should be at 25, 50, and 75% intervals of the FVLc that can demonstrate good
patient effort.
Methods: 76 patient’s charts that had FVLc in our lab were randomly reviewed.
We looked to see if the peak flow on the FVLc was 25% higher than the traditional
FVL. We recorded the flow percentages at the 25, 50, and 75% intervals of each
patient’s FVLc. Patients were divided by having a peak flow greater than 25%
(group A) or less than 25% (group B).
Results: 57 subjects peak flows on FVLc were greater than 25% and 19 patients
were less than 25%. Comparing groups, the flow at the 25% interval in group A
were statistically higher (mean 0.58 vs 0.35, P=0.0001). All patients with peak
flow greater than 25% had higher flow rates at the 25% and 50% flow intervals
(P=0.0001).
Conclusion: Evaluating patient effort with FVLc may be helpful if the peak flow
is 25% greater than seen on traditional FVL and if the 25% interval flow is greater.
Further study is needed to establish the validity of this technique.
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P2132
Airway resistance during the methacholine challenge test: Comparison
between impulse oscillometry and plethysmographic technique
Egidio Beretta1, Francesco Tana2, Andrea Aliverti3, Luca Novelli2 , Gabriele
Simone Grasso1, Giuseppe Miserocchi1. 1Experimental Medicine, University of
Milano-Bicocca, Monza, Italy; 2Clinica Pneumologica, San Gerardo Hospital,
Monza, Italy; 3Bioengineering, Polytechinc of Milan, Milan, Italy

Background: Plethysmographic airway resistance (Raw) does not allow iden-
tification of bronchoconstriction sites. Conversely, respiratory system resistance
(Rrs) measured by impulse oscillometry (IOS) can distinguish between changes
in peripheral and central airways mechanics (< 5Hz for peripheral and 5-20 Hz
for central airways).We wish to compare Raw to Rrs in response to methacholine
challange (MCh).
Methods: 18 subjects underwent saline aerosol bolus (baseline) followed by in-
creasing methacholine doses inhalation. At each dose, Raw and Rrs were measured
respectively by body plethysmography and IOS. The measurements were repeated
until reaching PD20 (estimated from FEV1) or the maximal dose (2400 μg). We
considered subjects with PD20 < 800γ.
Results: Raw increased in all subjects during MCh. In 67% of subjects (group 1)
Rrs increased at 1Hz only, while in 33% (group 2) an increase in Rrs was found
at all frequencies. In group 1, unlike in group 2, the goodness of the regression
between Rrs and Raw (as from R2) was highest at 1Hz, waning progressively with
increasing impulse frequency.

Rrs vs Raw

Imp. frequency Group 1 Group 2

slope R2 slope R2

1 Hz 0.66 0.60 0.94 0.75
5 Hz 0.45 0.53 0.70 0.68
10 Hz 0.09 0.21 0.54 0.68
20 Hz 0.05 0.09 0.50 0.67

Conclusions: Measurements of Rrs in the range 1-20 Hz allow to identify differ-
ent sites for MCh response. The significant correlation between Rrs at 1Hz and
Raw in group 1 suggests that variation in Raw mostly reflects changes in small
airways mechanics. In group 2 the significance of the regressions between Rrs at
all frequencies and Raw suggests that changes in airways mechanics of various
calipers impact on plethysmographic measurements.

P2133
Impulse oscillometry (IOS) vs plethismographic methods to detect PD20 in
the methacholine challenge test
Egidio Beretta1, Manuela Bartesagni1, Andrea Aliverti3, Simona Perossi2,
Gabriele Simone Grasso1, Francesco Tana2, Giuseppe Miserocchi1.
1Experimental Medicine, University of Milano-Bicocca, Monza, Italy; 2Clinica
Pneumologica, San Gerardo Hospital, Monza, Italy; 3Bioengineering,
Polytechnic of Milan, Milan, Italy

Background: Methacholine challenge (MCh) test is the standard method used
to unravel bronchial hyperresponsiveness. Airways resistance (Raw) is commonly
measured with body- plethysmograph in addition to FEV1. The test is considered
positive when a 20% decrease in FEV1 (provocative dose, PD20) is reached. We
aimed at investigating whether respiratory impedance (Zrs) provides more sensible
indexes, compared to Raw in detecting changes in bronchomotor tone.
Methods: 20 subjects underwent saline aerosol bolus (baseline) followed by MCh
(50 up to 2400 μg). After each dose we measured: 1) respiratory impedance (Zrs,
at impulse frequency from 1 to 35 Hz) and corresponding values of respiratory
resistance (Rrs) and reactance (Xrs); 2) Raw and FEV1.
Results: Fig. 1A shows that Xrs decreased at all frequencies at the methacholine
dose preceding PD20 and even more at a dose higher than PD20. Due to the
change in Xrs at low frequencies and to the increase in resonance frequency (fres),
we considered the so called area of reactance (AXrs) as defined in Fig. 1B. We
found that AXrs correlates significantly with Raw through an exponential function
(Y= 0.1e3.4X), indicating that the growth in AXrs is larger than that of Raw, on
increasing MCh.

Conclusion: Determination of AXrs through impulse oscillometry is more sensible
than Raw and FEV1 to assess the increase in airway resistance during MCh.

P2134
Variability of respiratory rhythm and pattern of breathing changes in
patients with bronchial asthma and cold airway hyperresponsiveness
Dmitry L. Nakhamchen, Juliy M. Perelman. Laboratory of Functional Research
of Respiratory System, Far Eastern Scientific Center of Physiology and Pathology
of Respiration SB RAMS, Blagoveschensk, Russian Federation

The role of control of breathing in modulation of bronchomotor tonus has been
studied very little. It is unknown if there is a correlation between cold airway
hyperresponsiveness (CAHR) and changes of respiration regulation.
The aim of the study was to reveal the changes in respiratory rhythm and pattern of
breathing and their correlation with bronchoconstrictor reaction to cold air hyper-
ventilation in bronchial asthma (BA). 35 patients with BA and 6 healthy persons
were examined. The group of BA patients was divided according to whether there
was CAHR (14 patients) or there was not any (21 patients). CAHR was defined
by 10% FEV1 fall after 3-minute isocapnic cold air (-20°C) hyperventilation. Res-
piratory rhythm variability was evaluated by the value of mean-square deviation
of respiration cycle duration during 15-minute interval. In result, a big variability
of respiratory rhythm in BA patients with CAHR was revealed. Mean-square
deviation was 0.86±0.13 vs. 0.56±0.06 in patients without CAHR (p<0.05).
Significant changes in pattern of breathing in patients with CAHR were registered:
inspiration shortening (0.37±0.01 s vs. 0.41±0.01 s in healthy persons, p<0.01),
expiration lengthening (0.63±0.01 s vs. 0.59±0.01 s, p<0.01, respectively) at the
absence of established differences in FEV1 between the groups. There was a direct
correlation between FEV1 and tidal volume in healthy subjects and asthmatics
without CAHR (r=0.89 and r=0.75, respectively, p<0.05). Patients with CAHR
did not have such a correlation. The obtained data suggested a distinct interrela-
tionship between the control of breating and cold airway hyperresponsiveness in
BA patients.

P2135
Improved survival with increased IC/TLC ratio, DLCO and FEV1 in an
analysis of a COPD pulmonary function database
David Balfe, Zab Mosenifar. Division of Pulmonary & Critical Care Medicine,
Cedars-Sinai Medical Center, Los Angeles, CA, United States

Introduction: COPD is the fourth leading cause of death worldwide. FEV1 is pre-
dictive of COPD mortality. The IC/TLC is a measure of static lung hyperinflation.
Aims: Analysis of a pulmonary function (PF) database evaluating the influence of
FEV1, DLCO, IC/TLC and other variables on survival.
Design: Retrospective analysis of PF data base (31 year). 984 PF’s with a reduced
FEV1/FVC, increased TLC and reduced DLCO were analyzed. The date of initial
PF test was used as the initiation of the survival analysis. 596 subjects had dates
of death. Kaplan-Meier survival plots, in addition to Cox analysis was performed
to evaluate the relationship of age, FEV1 (GOLD stage), DLCO and IC/TLC ratio
on survival, in addition multivariate analyses was performed assessing the effects
of age, FEV1, gender, DLCO and BMI with the IC/TLC ratio.
Results: Cox analysis for the risk of death, revealed that a reduced IC/TLC ratio
(≤ 25%) [HR 1.69, p<0.0001]; low DLCO (<22% predicted) [HR 1.28, p0.043);
increased age [HR 1.035 for 5 year increase, p <0.0001] predicted death. Female
gender [HR 0.692, p0.692) and increased FEV1 (mild vs moderate) is predictive
of survival [HR 0.69, p 0.0089]. Multivariate analysis revealed that age, gender,
and IC/TLC (absolute ratio) remained the only statistically significant independent
predictors of survival (HR= 1.04, 95% CI: 1.03-1.04; HR 0.69, 95% CI: 0.60-0.83;
HR 1.69, 95% CI: 1.34-2.13, respectively).
Conclusion: Analysis of a PF database reveals statistically significant associations
of a number of measured and demographic variables with survival. IC/TLC ratio
> 25%, DLCO ≥ 22%, Mild FEV1, Female gender, and BMI >25 is associated
with survival.

P2136
Role of facemask spirometry in motor neurone disease (MND)
Sandip Banerjee, Ian Smith, Michael Davies, Rebecca Chadwick. Respiratory
Sleep and Support Centre, Papworth Hospital NHS Foundation Trust, Papworth
Everard, Cambridgeshire, United Kingdom

In MND, NICE (UK) recommend considering non-invasive ventilation (NIV) when
FVC values fall below 50% predicted. Patients with bulbar/facial weakness often
fail to achieve a seal using a mouthpiece (tube). Thus tube spirometry may not
reflect the patient’s true respiratory reserve. We have compared facemask (mask)
to tube spirometry in 60 MND subjects recruited at a specialist clinic.
Methods: Spirometry was performed via mask and tube in random order. Since
FVC is a maximal manoeuvre, a greater value was assumed to be more accurate.
The Bland-Altman method of agreement between 2 measures was used. The bulbar
component of ALSFRS r score was correlated to FVC values.
Results: The mean age was 64.6 (SD 10.45) years and M:F ratio was 1.5.
Satisfactory FVC was obtained in all 60 subjects via mask, and 54 via tube.
When bulbar ALSFRS r score <8, mask FVC was greater than tube. No difference
in FVC seen when score >8.
From the Bland-Altman plot, mask FVC was greater than tube in 86% subjects
when FVC <2.5 L. Mask FVC was preferred by 73.3%. Of the 25 subjects with
tube FVC <50% predicted, 32% had a mask FVC >50% predicted.
Conclusion: Mask spirometry provides a more accurate measure of respiratory
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FVC: tube vs. mask

Bulbar ALSFRS r (normal=12) N Mean tube FVC Mean facemask FVC p value

All subjects 60 1.92 2.23 0.000
12 8 3.53 3.43 0.414
≥8 36 2.57 2.66 0.212
<8 24 0.94 1.58 0.000

reserve in selected patients with MND. Further work is planned to identify its
prognostic value.

P2137
Impact of bronchodilator on pulmonary function and exercise tolerance in
LAM
Bruno Baldi, Suzana Pimenta, André Albuquerque, Ronaldo Kairalla,
Milena Suesada, Vanessa Pavezi, Fabiane Polisel, Carlos Carvalho. Pulmonary
Division, Heart Institute (InCor), University of Sao Paulo Medical School, Sao
Paulo, Brazil

Rationale: Reduced exercise capacity in LAM patients is still slightly under-
stood. As many patients have airflow obstruction and dynamic hyperinflation (DH)
(abstract 4576, ATS 2010), bronchodilator (Bd) might be a plausible option.
Objective: To evaluate the improvement with inhaled salbutamol in resting airflow
obstruction, exercise tolerance and reversal of DH.
Methods: 37 LAM patients (mean age 41±10 years; FEV1 79±24%pred; DLCO
68±24%pred) performed incremental CPET (incCPET) on cycle; decrease ≥ 10%
in IC defined DH. So, a randomized double-blind crossover study (inhaled salbu-
tamol x placebo) was done. After each intervention, they performed lung function
(PFT) and endurance CPET (endCPET) (75% max work-rate). Exercise duration,
Borg scale and IC were compared at isotime in endCPET after Bd and placebo.
Results: 19 patients (51%) showed DH in incCPET, with max work-rate lower in
DH group (93 × 115W, p=0.16) and higher values in Borg dyspnea (7 x 5, p=0.02).
Compared to non-DH, DH group had lower DLCO (56 x 81%pred, p=0.001), lower
FEV1 (76 x 89%pred, p=0.002) and greater RV/TLC (0.43 x 0.29, p<0.001). In
general, Bd increased FEV1 (2.39 to 2.46L, p<0.001), with no effects on exercise
duration (325 x 329s, p=0.75), delta IC (-0.22 x -0.22L, p=0.99) or Borg dyspnea
(5 x 5, p=0.99). In DH group, Bd reduced RV/TLC (p=0.006) and Borg dyspnea
(-1 x 1, p=0.003) more significantly, with no effects in the variation of duration (4
x 2, p=0.82) and of IC during CPET (60 x 60 mL, p=0.99).
Conclusion: DH during exercise is frequent in LAM and is associated with
resting airflow obstruction, reduced exercise capacity and higher breathlessness.
Short-term Bd may exert a potential beneficial effect in DH patients.

P2138
A case of double aortic arch suggested by the analysis of the flow-volume
curve
Cecilia Calabrese1, Valentina Di Spirito1, Carmine Guarino1, Giovanni Rossi1,
Nadia Corcione1, Livia De Pietro2, Serafino Antonio Marsico1. 1Cardio-Thoracic
Sciences and Respiratory Diseases, Second University of Naples, Naples, Italy;
2Department of Diagnostic Imaging, Monaldi Hospital, Naples, Italy

A twenty-one year old female with a history of recurrent pneumonia and airway
infections since infancy, chronic cough, gastroesophageal reflux symptoms, and
persistent allergic rhinitis was referred to our asthmatic centre. She exhibited a
normal sweat test, skin prick test positive to common allergens, and gastroscopy
showing hiatal hernia and reflux esophagitis. We performed spirometry for the first
time. The flow-volume curve showed a plateau of forced expiratory flow suggesting
a variable intrathoracic airway obstruction. We then carried out bronchoscopy that
showed a compression of the distal trachea. A computed tomography angiogram
revealed a vascular ring consisting of a double aortic arch with right-arch dom-
inance compressing the trachea and esophagus. Echocardiography confirmed the
presence of the vascular ring. The patient has been referred for surgery. This report
underscores the importance of spirometry and the analysis of the flow-volume
curve morphology in the evaluation of patients with respiratory symptoms.

P2139
Pulmonary and liver injury after exposure to sublethal doses of
microcystin-LR
Walter Zin1, Giovanna Carvalho1, Vinicius Oliveira1, Natalia Casquilho1,
Raquel Soares1, Sandra Azevedo1, Karla Pires2, Samuel Valença1. 1Carlos
Chagas Filho Institute of Biophysics, Federal University of Rio de Janeiro, Rio de
Janeiro, RJ, Brazil; 2Roberto Alcantara Gomes Institute of Biology, Rio de
Janeiro State University, Rio de Janeiro, RJ, Brazil

Rationale: Biological pollution caused by cyanotoxins leads to respiratory function
impairment.
Aim: Study pulmonary mechanics, lung and liver histology in mice submitted
to sublethal doses of microcystin-LR (MCLR) and evaluate whether the results
depended on the doses.
Methods: Male Swiss mice were divided into 2 groups: CTRL (n=6) received
distilled water intraperitoneally (ip, 100 mL) and TOX (n=30): injected with sub-
lethal doses of MCLR (5, 10, 15, 20 and 25 μg/kg ip in 100 mL of distilled water).
24 h later pulmonary mechanics [static elastance (Est), viscoelastic component of
elastance (�E), resistive (�P1), viscoelastic (�P2), and total (�Ptot) pressures]
were determined, and lungs and livers were prepared for histopathology. ANOVA
was used to test differences among the groups.
Results: ΔP2, �E and �Ptot were significantly higher than CTRL in all
MCLR doses, but did not differ among them. Only TOX25 showed signifi-
cantly higher Est and �P1 than CTRL. Alveolar collapse was higher in TOX10
(18.95%), TOX15 (17.56%), TOX20 (19.11%) and TOX25 (21.63%) than in
CTRL (11.57%). The lung inflammatory cell content (cells/μm2) gradually in-
creased: TOX10=2.90×10-3, TOX15=4.96×10-3, TOX20=5.46×10-3 and TOX25=
5.03×10-3 in relation to CTRL=1.41×10-3. All TOX mice showed a complete loss
of liver architecture with hyalinization, steatosis, dilated sinusoidal spaces and a
high degree of binucleated hepatocytes. Necrosis began in TOX15, whereas only
TOX 25 showed inflammation.
Conclusion: MCLR impaired pulmonary mechanics, lung and liver histology.
These findings depended on the degree of exposure.
Supported by: FAPERJ, CNPq, MCT

P2140
Respiratory function in rats submitted to pharmacological hypothyroidism
Walter Zin, Valmara Pereira, Viviane Cagido, Gaudio Sena, Vanessa Baldez,
Marcelo Einicker-Lamas, Vania Correa-da-Costa. Carlos Chagas Filho Institute
of Biophysics, Federal University of Rio de Janeiro, Rio de Janeiro, RJ, Brazil

Hypothyroidism has been associated with hypoventilation, decreased respiratory
muscle strength and fatigue. However, the impact of chronic hypothyroidism on
respiratory mechanics has not been described so far. Male Wistar rats were divided
in 3 groups: Control (C, n=3), hypothyroidism (H, n=5), and hypothyroidism
+ T4 replacement (HR, n=5). H and HR groups received 0.03% methimazole
(MMI) in drinking water for 21 days, followed by saline or T4 (1 μg/100 g
BW) injections daily during the last 10 experimental days, respectively. Then,
respiratory mechanics was determined during spontaneous breathing [respiratory
system (RS)] and under mechanical ventilation after muscle paralysis (RS, lung
and chest wall). Total lipid content in broncoalveolar lavage fluid (BALF) and
lung histology were assessed. During spontaneous breathing, RS elastic recoil and
inspiratory muscle pressure (Pmus,i) were lower in H group than in C (p=0.016 and
p=0.011, respectively). The time required for Pmus,i to decay to zero was higher
in H animals than in C or HR groups (p<0.001). Under mechanical ventilation,
H group showed a smaller lung viscoelastic component of elastance (p=0.050)
and viscoelastic pressure dissipation (p=0.042) than HR, and lower lung resistive
pressure (p=0.015) than C rats. Chest wall and RS parameters did not differ
among groups. H rats also showed a 3-fold increase in lipid content in BALF in
comparison to C and HR rats. Alveolar collapse was less important in H group than
in HR (p=0.026). Hence, in rats pharmacological hypothyroidism diminished RS
impedance possibly because of an increased lipid content in BALF, and hormonal
reposition could revert these findings.Supported by: PRONEX/FAPERJ, FAPERJ,
CNPq, MCT.

P2141
Exercise tolerance is related to lung density in patients with COPD
Jan Chlumsky. Dept. of Pneumology, Faculty Thomayer Hospital, Prague 4,
Czech Republic

In patients with COPD, the peak oxygen uptake (peakVO2) measured during car-
diopulmonary exercise test (CPET) has been associated with lung hyperinflation
and survival. However, no study has compared exercise tolerance to quantitative
CT measures of emphysema.
34 patients (10 females) with moderate to very severe COPD (FEV1 53,3±8,5%
pred., RV/TLC 53,6±10,5%) underwent measuring of pulmonary function tests
(F-V curve, static lung volumes, transferfactor of the lung for carbon monoxide)
and breath-by-breath measurement of flow, volumes and O2 and CO2 concen-
tration during standard CPET. The extend of emphysema was assessed using
the percentage of lung voxels with X-ray attenuation values less than -950 HU
(%LAA).
Among pulmonary function tests the TLCO had the closest relationship to%LAA
(p=0,0017), followed by the RV (p=0,0044) and the ratio of FEV1 to VC
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(p=0,0124). PeakVO2 (both in absolute values and%predicted) showed nega-
tive correlation to%LAA (p=0,0178, resp. p=0,0337). We also found significant
correlation between%LAA and O2 pulse (p=0,0017) and slope of VO2 (p=0,0232),
reflecting decreased left ventricular stroke volume and slower dynamic of cardiac
output. Quantitative CT measures of emphysema seem to be closely related to
exercise tolerance, namely to decreased left heart function during CPET.

P2142
Exhaled nitric oxide and lung function in winter sports elite athletes
Samira Gasymova, Alexandr Ulianov, Lydia Nikitina, Fedor Petrovskiy. Allergy
and Clinical Immunology, Khanty-Mansiysk State Medical Academy,
Khanty-Mansiysk, Russian Federation

Background: Little is known about the role of nitric oxide (NO) in pathogenesis
of exercise-induced bronchoconstriction and its association with lung function in
athletes.
Aim: The aim of the study was to investigate whether airway NO is associated
with lung function in elite athletes of winter sports.
Methods: A total of 86 elite athletes (biathlon, ski, ice hockey, snowboard) aged
14–35 were included in the study. FEV1, FVC, PEF (MasterScreen Pneumo,
Viasys) were analyzed at the baseline and 1, 5, and 10 minutes after the exer-
cise challenge test. NO was measured in the exhaled air (fractional exhaled NO
(FeNO)) pre and between 1 and 5 min after the exercise using CLD 88 apparatus
(EcoMedics). All tests were performed according to ATS/ERS recommendations
before the competition phase.
Results: 21% of athletes had a post exercise decrease in FEV1 of ≥ 10%. Baseline
and post exercise FeNO levels were 15.1 ppb and 14.5 ppb, respectively. Most ath-
letes had a post exercise decrease in FeNO (63.6% in males and 72.7% females). In
athletes with the decreased post exercise FeNO level, the mean change was -26.8%
from the baseline, in contrast to +70% increase in those who had a post exercise
FeNO level unchanged or increased (p<0.01). We found the following correlations
between (i) baseline FeNO and baseline absolute FEV1 (rs=0.41; p<0.01); (ii)
post exercise FeNO and �FEV1% 1 min post exercise (rs=0.38; p=0.04); (iii) post
exercise FeNO and �FEV1% 5 min post exercise (rs=0.58; p<0.01); (iv) post
exercise FeNO and PEF% 5 min post exercise (rs= -0.56; p<0.01).
Conclusion: The present data suggest a role of airway NO in lung function and in
exercise induced bronchoconstriction in elite athletes.

P2143
Exercise-related perceptions do not affect exercise response in subjects with
OSA
Giulia Innocenti Bruni, Francesco Gigliotti, Claudia Coli, Barbara Binazzi,
Ilenia Presi, Isabella Romagnoli, Barbara Lanini, Loredana Stendardi,
Giorgio Scano. Department of Respiratory Rehabilitation, Fondazione Don Carlo
Gnocchi, Florence, Italy

Lean and obese subjects have similar exercise capacity and intensity of dyspnea and
leg effort. Obese individuals with OSA have a reduced exercise capacity (Vanhecke
2008); if this depends on exercise-related perceptions needs to be defined. Sixteen
subjects with OSA, 8 lean (BMI:25.6±2.5) and 8 obese (BMI:40.8±10.1) and 14
subjects without OSA, 8 obese (BMI 44.9±7.5) and 6 lean subjects (25.5±1.9)
underwent spirometry, polysomnography, and incremental exercise test. FRC (%
pv) was similar in obese with and without OSA (84.4±9.8 vs 88.6±24.2 re-
spectively; p:ns). The severity of OSA (AHI:51.1±24 vs 30.3±10.5; p:ns) was
the same in obese and lean subjects. At VO2Peak (l/min: 2.62±0.6; 2.4±0.7;
2.51±0.6; 2.25±0.5 in obese with OSA and non OSA, and lean with OSA and
non OSA subjects, respectively; ANOVA: p:ns). VO2peak (ml/kg/min) was similar
between obese subjects (OSA vs non OSA) and between lean subjects (OSA vs
non OSA). End-expiratory-lung-volume (EELV) decreased in lean subjects with
(290±420ml), and without OSA (330±184ml), while increased in Obese with
(270±330ml) and without OSA subjects (304±330ml). Peak BORG was similar
(ANOVA p:ns) in the four groups (7.5±1.6; 6.25±1.75; 5.9±2.4; 6.8±2.3 for obese
OSA and non OSA, and lean OSA and non OSA subjects, respectively). Peak leg
effort did not significantly differ in obese and lean subgroups: (8.63±1.69; 7±1.9;
7.1±2.1; 8.5±0.8 for obese with and without OSA, and lean with and without
OSA, respectively; ANOVA p:ns). The qualitative difference in EELV response
indicates respiratory mechanical limitation during exercise in obese subjects with
and without OSA. Exercise-related perceptions do not affect exercise response in
obese with OSA.

254. Clinical physiology for clinical problems

P2144
Hyperinflation and health status contribute to 6-minute walk distance in
COPD, contrary to airway inflammation
Jorine E. Hartman1, H. Marike Boezen2, Dirkje S. Postma1, Peter J. Sterk3,
Pieter S. Hiemstra4, Thérèse S. Lapperre4, Mathieu H.G. de Greef5, Nick H.T. ten
Hacken1. 1Pulmonology Department, University Medical Centre Groningen,
University of Groningen, Groningen, Netherlands; 2Epidemiology Department,
University Medical Centre Groningen, University of Groningen, Groningen,
Netherlands; 3Respiratory Medicine Department, Academic Medical Centre,
University of Amsterdam, Amsterdam, Netherlands; 4Pulmonology Department,
Leiden University Medical Centre, Leiden, Netherlands; 5Human Movement
Sciences Department, University of Groningen, Groningen, Netherlands

Rationale: COPD is a chronic inflammatory airway disease that often limits
functional exercise capacity in many patients. Airway inflammation has shown
to be associated with bronchial hyperresponsiveness (BHR) and hyperinflation in
COPD.
Aim: To assess if sputum inflammation and BHR contribute to functional exercise
capacity (assessed by 6-MinuteWalktest (6MWT)) next to lung function, health
related quality of life (HRQL) and health status in COPD.
Methods: 108 COPD patients (GOLD stage II & III) participating in the
GLUCOLD study [1] (87% male, median (range) FEV1%pred 64% (41-78),
mean (sd) 6MWT-distance (6MWD) 551 meter (74)). Measurements at baseline:
PC20methacholine, induced sputum, 6MWT, bodyplethysmography, RAND-36
and Clinical COPD Questionnaire (CCQ). Variables tending to be associated with
6MWD univariately (p<0.20) were analysed by multivariate regression analysis
with adjustment for age, height, gender and FEV1.
Results: Higher RV%pred (b= -0.440, p=0.037), lower RAND-36 “Physical func-
tioning” domainscore (b=0.888, p=0.043) and higher CCQ total score (b= -20.79,
p=0.031) were independent contributors of lower 6MWD. Furthermore, higher
age (b= -3.56, p=0.000) was associated with lower 6MWD. Induced sputum and
PC20methacholine were not associated with 6MWD.
Conclusion: This study shows that increased sputum inflammation and BHR do
not contribute to lower 6MWD in patients with moderate to severe COPD, yet
markers of hyperinflation and health status are important determinants. A prospec-
tive analysis in this cohort will be performed to investigate if reduced inflammation
causes less hyperinflation and improved exercise tolerance.
Reference:
[1] Lapperre ea. Ann Intern Med 2009;151:517-527.

P2145
Variability in walking patterns during the 6MWT in COPD patients and
healthy controls
J. Annegarn2, M.A. Spruit1 , H.H.C.M. Savelberg3, C. van de Bool4,
A.M.W.J. Schols5, E.F.M. Wouters6, K. Meijer7. 1Program Development Centre,
Ciro, a Centre of Expertise for Chronic Organ Failure, Horn, Netherlands;
2Human Movement Science, NUTRIM School for Nutrition, Toxicology and
Metabolism, Maastricht University Medical Centre, Maastricht, Netherlands;
3Respiratory Medicine, NUTRIM School for Nutrition, Toxicology and
Metabolism Maastricht University Medical Centre, Maastricht, Netherlands

Measures of walking variability have shown to reflect physical fatigue and stability,
which is particularly of interest in COPD patients prone to muscle atrophy and
osteoporosis, and may contribute to 6 MWD. Therefore, the aim of this study was
to characterize walking patterns during the 6MWT in COPD patients and healthy
subjects.
79 COPD patients (60% men; age: 64±9yrs; height: 1.67±0.09 m; FEV1: 53±19%
pred) and 24 healthy controls (62% men; age: 64±6yrs; length: 1.73±0.08 m;
FEV1: 125±21% pred) performed 2 6MWTs with a tri-axial accelerometer at-
tached to the trunk. The following parameters were derived: 1) Stride frequency
(SF), 2) walking intensity (IMA), 3) interstride variability (VC) and 4) variability
in medio-lateral (AC-ML) and vertical (AV-V) direction using an autocorrelation
procedure (lower=higher variability). These parameters and subject characteristics
were tested for their association with the 6MWD via regression models. Differ-
ences between COPD and healthy were found for 6MWD, SF, IMA and AC-ML
(table 1).

Table 1. Walking parameters

6MWD (m) SF (sec) IMA (counts) VC (%) AC-ML AC-V

Healthy 672±85 1.10±0.07 8138±1856 2.05±0.68 0.74±0.12 0.87±0.07
COPD 494±96* 0.96±0.09* 5127±1770* 2.22±1.14 0.63±0.14* 0.84±0.10

*: p<0.05

The model explained 84% (healthy) and 87% (COPD) of the variance in 6MWD.
IMA and height were the only predictors of the 6MWD for healthy subjects but
for COPD patients also age, SF, VC, AC-ML and AC-V contributed significantly
(10%) to the variance in 6MWD
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COPD patients use different walking strategies during the 6MWT than healthy
control subjects that could be due to adaptations of both pulmonary and systemic
impairments.

P2146
Exercise testing in the pre-flight evaluation of patients with cystic fibrosis
Elisabeth Edvardsen1, Aina Akerø1, Jorunn Homme1,2, Ole
Henning Skjønsberg1,3, Bjørn Skrede1,2 . 1Department of Pulmonary Medicine,
Oslo University Hospital, Ullevål, Oslo, Norway; 2National Center for Cystic
Fibrosis, Oslo University Hospital, Ullevål, Oslo, Norway; 3Faculty of Medicine,
University of Oslo, Oslo, Norway

Background: Due to hypobaric hypoxia, air travel may imply a health hazard for
cystic fibrosis (CF) patients. Studies of other lung patients have suggested that
exercise testing might help predicting in-flight hypoxemia. The aim of the present
study was to identify pre-flight factors that might predict severe hypoxemia during
air travel in adult CF-patients.
Methods: 30 CF-patients (20 male), age 34±12 yrs, FEV1 59±25% pred (mean
± SD) participated in the study. Lung function tests, pulse oximetry (SpO2 sea level),
arterial blood gas (PaO2 sea level ), and a Hypoxia Altitude Simulation Test (HAST)
breathing 15.1% oxygen were performed. In addition, 14 of the patients exercised
until exhaustion on a treadmill measuring PaO2 exercise , SpO2 exercise , maximal oxy-
gen uptake (VO2max) and assessment of ventilation-perfusion mismatch defined as
high VE/VCO2 at anaerobic threshold.
Results: Five patient fulfilled criteria for supplemental oxygen during air travel
based on BTS recommendations (PaO2 < 6.6 kPa or 50 mmHg). They all had FEV1
< 50% of predicted. Ten patients with a FEV1 < 50% of predicted had a negative
HAST. The correlation between PaO2 HAST and the following pre-flight variables
were: SpO2 sea level: r=0.225 (p=0.231), SaO2 sea level: r=0.515 (p=0.006), FEV1, r
=0.544 (p=0.002), PaO2 sea level: 0.582 (p=0.001). The correlation between PaO2

HAST and exercise variables was: VO2max: r= 0.638 (p=0.014), VE/VCO2: r=/0.76
(p=0.002), SpO2 exercise : r=0.817 (p>0.0001) and PaO2 exercise : r = 0.825 (p=0.001).
Conclusions: Exercise testing with measurement of oxygen desaturation and
VE/VCO2 may be useful tools in predicting the need for supplemental oxygen
during air travel if HAST is not available.

P2147
Changes in operating lung volume and symptoms during daily activity in
COPD
Daniela Savi1, Sandy Jack2, Paul Albert2, Peter Calverley2. 1Department of
Clinical Medicine, Sapienza University of Rome, Rome, Italy; 2Department of
Inflammation Research, Aintree University Hospital NHS Foundation Trust,
Liverpool, Merseyside, United Kingdom

Patients with COPD perform low levels of daily physical activity and breath-
lessness and leg fatigue are symptoms limiting exercise. Less is known about
symptoms and hyperinflation measured during laboratory exercise testing relate to
daily activity.
We studied 20 stable COPD patients (15 male, mean (SD) age 67 (7) yrs, FEV1
0,96 (0,4) l, 36 (12)% predicted, IC 1,7 (0,4) l, 62 (14)% predicted during a
time-limited endurance cycle exercise test at 70% VO2 max. IC, dyspnoea and
leg fatigue on a Borg scale were recorded every 2 minutes. We calculated the
individual slope of the change in these variables expressed as IC absolute. We
assessed daily physical activity using both Actiwatch (AW) and SenseWear (SW).
There was a good relationship between AW mean activity score and AW mean
activity moving (r2=0,7; p<0,01) and a close relationship between SW step count
and AW mean activity score (r2=0,8; p<0,001). We found a good relationship
between the AW mean activity score and the rate of increase of dyspnoea (r2=0,5;
p<0,05) but no correlation between AW mean activity score and the rate of rise
of leg discomfort (r2=0,2; p=NS). There was no relationship between the baseline
IC and the AW mean activity score (r2=0,03; p=NS) and the SW number of steps
(r2=0,1; p=NS).
Activity levels measured by these devices are similar and data registered with the
same uniaxial leg accelerometer give similar level of daily activity. Baseline level
of hyperinflation did not predict daily activity and the individual’s perception of
breathlessness as lung volume rises is the important factor limiting daily activity.
Changes in symptoms related to peripheral muscle dysfunction did not limit the
daily activity in our COPD patients.

P2148
The transfer coefficient predicts the endurance increment when oxygen is
given in COPD and lung fibrosis
Dominic Dellweg, Peter Haidl, Brigitte Pape, Dieter Koehler. Pulmonology,
Critical Care and Sleep Medicine, Kloster Grafschaft, Schmallenberg, NRW,
Germany

Background: Some but not all patients with COPD or interstitial lung disease
(ILD) increase their endurance performance when supplemental oxygen is given.
Rationale: To find parameters that better predict oxygen response.
Method: We measured the effect of oxygen supplementation on the six-minute
walking test performance (6MWD) in 59 COPD and 13 ILD patients. We compiled
prediction models by means of multiple stepwise linear regression analysis.

Results: The percentual change in 6MWD was best predicted by the diffusion
capacity, both in COPD (r= -0.43, p=0.0003) and ILD (r=0.75, p=0.001). The same
applies for the absolute change in 6MWD in COPD (r= -0.44, p=0.0002) and ILD
(r=0.71, p=0.002) patients.

Conclusion: The diffusion capacity appears to be the single best parameter to
predict endurance response to oxygen in COPD and ILD and therefore might be
used as a screening tool to select appropriate patients.

P2149
Impact of hemodialysis on dyspnoea in chronic renal failure patients
Anastasios Palamidas1, Sophia-Antiopi Gennimata1, Fotini Karakontaki1,
Georgios Kaltsakas1, Antonia Koutsoukou1, Joseph Milic - Emili2,
Manos Alxanatis1, Nikolaos Koulouris1. 11st University Department of
Respiratory Medicine, “Sotiria” Hospital, Athens, Attika, Greece; 2Meakins-
Christie Laboratories, McGill University Health Center, Montreal, QC, Canada

Scarce reports exist on the symptom of dyspnoea in chronic renal failure patients.
The aim of our study was to investigate the prevalence and severity of chronic
dyspnoea in these patients and whether the severity of dyspnoea is different before
and after hemodialysis. We recruited 25 patients with stage 5 (GFR<15ml/min)
renal failure with (mean±SD) age = 52±11 years, hemodialysis duration = 5±4
years, urea = 141±26 mg/dl, creatinine = 10±2 mg/dl. None of the patients
suffered from any concomitant pulmonary disease. We used the modified (m)
MRC scale to assess chronic dyspnoea. Routine lung function tests in seated and
supine positions position, closing volume (CV) with the single breath oxygen test,
blood gases, Pimax, Pemax, P0.1, pattern of breathing were also measured. All of
our patients (100%) complaint of some degree of dyspnoea before dialysis, which
was significantly reduced after dialysis. The parameters that changed before and
after dialysis were: �(m)MRC (-1±0.5, p<0.001), �Wt% pred, (-3±1, p<0.001),
�pH (0.1±0.05, p<0.001), �Pimax%pred (33±8, p<0.001), �CC% predicted
(-0.2±0.4, p= 0.032), and �P0.1 (-2±0.4, p<0.001) cm H2O. Backwards regres-
sion analysis showed that the only single factor changed significantly after dialysis
and correlates with �(m)MRC is �P0.1 (r = 0.527, p=0.01). We conclude that
hemodialysis improves dyspnoea by reducing central respiratory drive in patients
with renal failure.

P2150
Effects of oxygen on exertional dyspnea and exercise performance in patients
with COPD
Keisuke Miki, Ryoji Maekura, Toru Hiraga, Hisako Hashimoto, Seigo Kitada,
Mari Miki, Kenji Yoshimura, Yoshitaka Tateish. Department of Internal
Medicine, National Hospital Organization Toneyama National Hospital,
Toyonaka, Osaka, Japan

Background: Accumulation of studying the oxygen (O2) response in chronic
obstructive pulmonary disease (COPD) should provide important clues to the
pathophysiology of exertional dyspnea.
We investigated the exercise responses of hyperoxia on the dyspnea profile, as
well as cardio-pulmonary, acidotic and sympathetic parameters in 35 patients with
stable COPD.
Methods: The patients breathed 24% O2 or compressed air (CA) in random order
during two incremental cycle exercise tests.
Results: The PaO2 and PaCO2 values were higher (P < 0.0001 and <0.05,
respectively) at each exercise point while breathing 24% O2 compared with CA.
At a standardized point in time near peak exercise, O2 reduced plasma lactate (P <

0.01). A similar peak minute ventilation/indirect maximum voluntary ventilation
was observed between inhalations. At peak exercise, the dyspnea score, pH, and
plasma norepinephrine were similar between inhalations. At each inhalation during
exercise, the dyspnea - ratio (%) of the � oxygen uptake (peak minus resting
oxygen uptake) curve reached a break point that occurred at a similar exercise
point between inhalations.
Conclusion: Regardless of breathing CA or hyperoxia, COPD patients did not
develop ventilatory compensation for the exertional acidosis to stop exercise, re-
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sulting in reaching a similar pH. During a standardized exercise phase, hyperoxia
did not change the pattern of exertional dyspnea while breathing CA in these
patients, although hyperoxia exerted miscellaneous effects.

P2151
The importance of completing the hipoxic challenge test in assessing the risk
of altitude in air travel: Experience of flight fitness evaluation
Joana Pimentel, Nelson Marçal, Susana Moreira, João Valença, Richard Staats,
Margarida Aguiar, António Bugalho de Almeida. Pulmonology, Santa Maria
Hospital, Lisbon, Portugal

The atmospheric pressure in cabin of the pressurized commercial aircraft is not
equivalent to the pressure at sea level. If this hypobaric environment doesn’t trigger
symptoms in most of people, the same is not true for patients with respiratory
disease. Since the increase of air travel and the need to advice the patients to this
particular setting, British Thoracic Society (BTS) have published recommendations
to evaluate and prescript supplemental oxygen in these conditions.
The present study describes 2 years’ experience in advice respiratory patients on
flight fitness in Hospital Santa Maria.
During this period, 64 patients were evaluated (54% men, mean age 46±21 years)
and underwent Hypoxic Challenge Test (HCT) with a protocol in agreement with
BTS guidelines.
Relatively to diagnosis, 46% had cystic fibrosis, 18% chronic obstructive pulmonary
disease, 12% intersticial lung disease, 7% thoracic neoplasm, 7% bronchiectasis
and 3% had obstructive sleep apnoea. Six of these patients had respiratory failure
and were on long-term oxygen therapy (LTOT).
At baseline, 60% of patients had SpO2> 95%, 31% between 92-95% and 9%
<92%. During HCT, only 52% of patients with a sea level SpO2 >95% maintained
their PaO2 >55 mmHg. Twelve patients with a sea level SpO2 between 92-95%
desaturated to PaO2 <55mmHg.
Supplemental oxygen therapy was prescribed to 31 patients and in the 6 patients
on LTOT the debit was measured and increased in all of them.
In conclusion, despite the recommendations indicate only the HCT for patients
with SpO2< 95%, our experience showed that this limit not allow to predict those
who need supplemental oxygen in air travel.

P2152
Physiological responses to the six-minute walk test in older adults
Victor Dourado1, Ricardo Guerra1, Letícia Antunes2, Suzana Tanni3,
Irma Godoy3. 1Department of Health Sciences, Federal University of São Paulo
(UNIFESP), Santos, Brazil; 2Rehabilitation Section, Botucatu Medical School
(UNESP), Botucatu, Brazil; 3Department of Internal Medicine, Botucatu Medical
School (UNESP), Botucatu, Brazil

Physiological responses to the six-minute walk test (6MWT) have been increas-
ingly evaluated in patients with cardiopulmonary diseases. However, previous
studies did not include healthy persons. The aim of this study was to evaluate age-
and gender-related changes in physiological responses to the 6MWT and to estab-
lish a set of predictive equations for such variables. We evaluated 102 non-trained
healthy older adults (48 men, aged 62±8) stratified in four age groups (40-49;
50-59; 60-69; ≥70). After familiarization, a third 6MWT was performed using
a telemetric gas analyzer (k4b2) for assessing metabolic and cardiopulmonary
responses as well as oxygen uptake (VO2) time constant (tau) by an exponential
fitting. Lean body mass (LBM) (impedance) and handgrip strength (HGS) were
measured in 81 subjects. A set of linear equations was provided for prediction of
the main physiological variables. The rate of gas exchange (R), VO2/heart rate
(HR), deficit-O2 and tauVO2 were not affected by sex as well as tidal volume
(VT), R and VO2/HR were not affected by age. Deficit-O2 and tauVO2 presented a
tendency to age-related changes (p = 0.06). Several prediction equations adjusted
by sex, age, height, weight, LBM, HGS, and 6MWT showed R2 values ranging
0.114 to 0.574 (e.g. deficit-O2 and VT respectively). The best model for predicting
VO2peak was adjusted by LBM and age (R2=0.435). None of the variables studied
was selected as predictive factors for tauVO2. Therefore the prediction equations
might provide a more appropriate frame of reference for normal physiological
responses to the 6MWT in healthy older adults. Our results may be useful for
better interpretation of walking performance in patients with cardiopulmonary
disease.

P2153
Functional and neurophysiological aspects in patients with chronic
obstructive pulmonary disease
Carolina Rocco1, Luciana Malosá2, Roberto Stirbulov3 , João Carlos Corrêa2.
1Department of Pneumology, Federal University of São Paulo, São Paulo, Brazil;
2Biodynamics of Movement Laboratory, Nove de Julho University, São Paulo,
Brazil; 3Department of Pneumology, Santa Casa Hospital, São Paulo, Brazil

The neurophysiological alterations found in patients with chronic obstructive pul-
monary disease (COPD) in combination with impairment of peripheral muscle,
may further compromise functional activity of these patients. The purpose was
to assess functional (balance and sit-to-stand test) and neurophysiological aspects
(latency time the patellar and achilles reflexes) relating these responses to the
BODE Index. A cross-sectional study design was used to assess 22 patients with

moderate to very severe COPD (> 60 years) and 16 healthy volunteers as the
control group (CG), performed measures of static and dynamic balance (pressure
plate and Tinetti scale), monosynaptic reflexes (surface EMG), peripheral muscle
strength (load cell) and SST. The individuals with COPD had a reduced reflex
response to patellar 36.77±3.23 and Achilles reflex 43.54±6.60. Achieved a lower
number repetitions on the SST 19.27±3.88, lesser peripheral muscle strength
on the femoral quadriceps muscle, 24.98±6.88 and exhibit deficits in functional
balance on the Tinetti scale 26.86±1.69, compared to the CG, all with p <0.05.
The BODE Index demonstrated correlations with Tinetti scale, r = 0.59 (p<0.05)
and the SST, r = 0.78 (p<0.05). The individuals with COPD had functional and
neurophysiological alterations in comparison with control group. The Bode Index
was correlated with the Tinetti scale and SST. Both are functional tests, easy
to administer, low cost and feasible, especially the SST. The results suggest a
worse prognosis; however, more studies are needed to identify the causes of these
changes and the repercussions that could result in their activities of daily living.

P2154
Functional and psychological correlates to exercise dyspnea in patients with
abnormal ventilatory impedance due to COPD or interstitial lung disease or
obesity
Olivier Sanchez1, Aurore Caumont-Prim2, Brigitte Chevalier-Bidaud2,
Bruno Mahut3, Christophe Delclaux3. 1Pulmonology, Georges Pompidou
Hospital, Paris, France; 2Clinical Research Unit (Statistics), Georges Pompidou
Hospital, Paris, France; 3Physiology, Georges Pompidou Hospital, Paris, France

The ATS consensus stated that spirometry and lung volume measurements may be
useful in the assessment of dyspnea, together with the evaluation of psychologic
status. Our objectives were to assess these statements in non overlapping groups of
patients with an abnormal impedance (obesity, COPD and interstitial lung disease
[ILD]), and to provide cut-off values for defects that explain moderate/severe
dyspnea.
Patients with severe obesity (BMI≥35) or COPD (GOLD definition) or ILD
underwent spirometry, lung volume and psychologic status (Hospital Anxiety-
Depression [HAD], Fatigue Impact Scale [FIS], SGRQ and SF-36 scores) assess-
ments. Patients with mild dyspnea (MRC score 1-2) were compared with those
with moderate/severe dyspnea (MRC score ≥ 3).
Three hundred and twenty-height patients were prospectively enrolled, of whom
107 (33%) exhibited moderate/severe dyspnea (45/128 COPD, 28/78 ILD, 34/122
obeses). Severe dyspnea was related to airflow limitation and lung hyperinflation
in COPD, to the restrictive defect in ILD and to the only increase in resistance
in obese patients. Principal component analysis demonstrated that anxiety and
depression fatigue exhibited no effect on dyspnea because they were related to the
mental component of SF-36, while dyspnea was related to its physical component
only. In non obese patients, a FEV1 < 31% predicted exhibited a 92% positive
predictive value for severe dyspnea (99% specificity).
In conclusion, only very severe impairment of FEV1 can predict moderate to
severe dyspnea in patients with either COPD or ILD. Exertional dyspnea is not
affected by psychologic status in these patients.

P2155
VO2 kinetics in asthmatic adolescents: A pilot study
Mario Canciano Canciani1, Andrea Bon1, Ilaria Cadel1, Raffaella Moretti1,
Margherita Robazza1, Stefano Poser2. 1Paediatrics, University of Udine, Udine,
Italy; 2Sports Medicine, University of Udine, Udine, Italy

In normal subjects, ventilatory rate and oxygen ventilation (VO2) increases during
exercise from a resting state until maximal levels are attained, whereas it seems
that in asthmatic patients this increase is higher. The aim of the study was to
evaluate the kinetics of VO2 during a constant-load exercise in a group of 11-16
y.o. asthmatic patients. 17 adolescents with mild stable asthma were studied. On
the first day a progressive workload was applied to calculate the presumable
aerobic threshold, which was assumed to be 80% of the maximum load tolerated.
On the next day the subjects were asked to pedal at this constant load and the VO2
kinetics were studied with a K4B2 and a Cosmed® cycloergometer. In 9 patients
(53%) there was an increasing trend of VO2 consumption, whereas in 5 (29%)
this trend was not highlighted. In 3 patients (18%) data was unobtainable because
of incompletion of test or non-cooperation. In conclusion, it was not possible to
outline a common pattern of VO2 consumption, but in more than a half of our
patients the behaviour of VO2 consumption during constant load was similar to
that of the normal population.

P2156
Echocardiographic findings in severe chronic obstructive pulmonary disease
(COPD) patients who desaturate during 6-minute walking test (6MWT)
Juan Antonio Mazzei1, Alejandro Raimondi1, Carlos Gustavo Di Bartolo2,
Analía Barro1, Jorge Lerman1, Oscar Grosso1. 1Department of Medicine,
Hospital de Clínicas - Universidad de Buenos Aires, C.A.Buenos Aires,
Argentina; 2Pulmonary Section, Instituto Argentino de Diagnóstico y
Tratamiento, C.A.Buenos Aires, Argentina

Objective: To study the relationship between clinical, functional and echocardio-
graphic findings in severe COPD patients who desaturate during 6MWT.
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Methods: 18 GOLD 3-4 patients who desaturated during 6MWT (SpO2<90%)
were studied with pulmonary function tests and Doppler echocardiography, mea-
suring tricuspid insufficiency peak speed and estimating systolic pulmonary arterial
pressure (PAP), taking 35 mmHg as cut off to define pulmonary hypertension.
Fisher’s exact test and t test of Mann-Whitney were used to compare numeric vari-
ables. Spearman correlation coefficients were calculated, p<0.05 was considered
significant.
Results: Eight female and 10 male were studied, mean age 61.8±8 yrs, mean BMI
was 24.75 (5) kg/m2, mean FVC was 2.85±0.8, mean DLCO 45.5% (range=31-
94), mean walked distance 315 m (range=120-480), the mean systolic PAP was
32.25±8.68 mmHg and 16/18 presented systolic PAP hypertension.
Mean systolic PAP was 26.12 mmHg in 8 patients with BODE 2-4 and 37.37
mmHg in 10 patients with BODE 5 (p=0.0312).
No significant association between systolic PAP and GOLD, FVC, MEP, MIP,
DLCO, Tei Index, or basal SpO2 were observed.
There was no significant association between 6MW distance and systolic PAP
(r=-0.41; p=0.08) or between DLCO and O2 saturation in the first minute walk
(r=0.39; p=0.08).
Conclusions: We found a significant association between systolic PAP and BODE.
Trends without significant association among systolic PAP and 6MW walked
distance and DLCO with SpO2 in the first minute were observed.
Further studies are needed

P2157
Activity monitor outcomes in COPD – Assessment of variability of 6 monitors
as part of the IMI PROactive project
Zafeiris Louvaris, Daniel Langer, Santiago Giavedoni, Yogini Raste, Hans Van
Remoortel, Eloisa Maria Gatti Regueiro, Frederick Wilson, Ioannis Vogiatzis,
Nicholas Hopkinson, Roberto Rabinovich, Barry Peterson, Thierry Troosters.
Department of Critical Care Medicine and Pulmonary Services, National and
Kapodistrian University of Athens, Thorax Foundation, Athens, Greece Faculty of
Kinesiology and Rehabilitation Sciences, Katholieke Universiteit Leuven, Leuven,
Belgium Physical Therapy Department, University of Federal de São Carlos
(UFSCar), Sao Paolo, Brazil Respiratory Medicine, NIHR, Respiratory Disease
Biomedical Research, Unit at the Royal Brompton and Harefield NHS Foundation
Trust and Imperial College, London, United Kingdom Respiratory Medicine,
ELEGI Colt Laboratories, University of Edinburgh, Edinburgh, United Kingdom
Pfizer Global Research and Development, Pfizer Global Research and
Development, Sandwich, Kent, United Kingdom

Background: Limited data exist on the validity of activity monitors to capture
day-to-day variability in physical activity (PA). As part of the Proactive project
we aimed at assessing the coefficient of variation (CV), the correlation between
different activity monitors and their outcomes and their capability to detect less
activity during Sundays, known to be less active days.
Methods: PA was measured in 64 COPD patients (Age 68±6 yr FEV1 57±19%
pred. 6MWD 429±112 m) for 14 consecutive days. Three of the following monitors
were worn simultaneously: SenseWear armband (SW n=57); RT3 (n=27); Acti-
watch (AW n=30); Actigraph (AG n=30); Minimod (MM n=37) or Kenz (KZ n=27).
Results: Patients were generally inactive with 5495±3528 (MM); 4508±3528
(SW); 3847±2641 (AG) steps per day. CV was similar for step count assessed
by MM (46%), SW (44%), AG (45%) and for walking time (MM 43%). CV
was significantly less (20-30%) for energy expenditure, EE (SW), average METS
(SW), sedentary time (SW) activity counts (AW), for average EE (MM; 17%) and
activity level (KZ; 10%) compared to all other outcomes. All monitors identified
Sundays as less active days. Differences were larger for motion related outcomes
(SW 27%, MM 26%, AG 25%, AW 14%, RT3 13% lower), than for total EE (KZ
5%, average METS SW 8%, total EE MM 3%).
Conclusion: Walking related outcomes from activity monitors reflect daily varia-
tion in physical activity to the same extent. The outcomes from activity monitors
assessing the same construct correlate moderately well whilst all monitors seem
to be able to pick up less and more active days.
Funding IMI-JU PROactive GA#115011

P2158
Subjective impairments in COPD are associated with dynamic hyperinflation
during daily life activities
Anke Lahaije1,2, Hanneke van Helvoort1,2 , Richard Dekhuijzen1,
Jan Vercoulen2,3, Yvonne Heijdra1. 1Pulmonary Diseases, Radboud University
Nijmegen Medical Centre, Nijmegen, Netherlands; 2Pulmonary Diseases,
University Centre for Chronic Diseases Dekkerswald, Groesbeek, Netherlands;
3Medical Psychology, Radboud University Nijmegen Medical Centre, Nijmegen,
Netherlands

Goal: Dynamic hyperinflation (DH) is related to exertional dyspnea in patients
with COPD and might explain subjective impairments (SUBIMP) in activities of
daily life (ADL). We hypothesized that SUBIMP are associated with DH during
ADL.
Methods: In 30 stable COPD patients lung function, SUBIMP (Nijmegen Clinical
Screening Instrument) and activity level (accelerometry) were measured. DH dur-
ing ADL was analysed using a portable breath-by-breath system (Oxycon Mobile)
and defined as decrease in inspiratory capacity >10%. Patients with low (score
≤11) and severe (score >11) SUBIMP were compared.

Results: Groups were similar in age, BMI, sex. Patients with severe SUBIMP had
worse lung function, lower activity levels and more DH during ADL compared
to patients with low SUBIMP (Table 1). Five of 15 patients with low SUBIMP
showed DH during ADL, in contrast to 13 of 14 patients with severe SUBIMP
(p=0.002). SUBIMP correlated with amount of DH during ADL (r=0.52, p=0.004)
and physical activity level (r=-0.41, p=0.028).

Table 1. Patient characteristics and response to ADL

Low SUBIMP Severe SUBIMP

FEV1, % pred 67±19 50±20*
FEV1/FVC, % 48±11 37±12*
Activity level, VMU 62±14 45±20*
DH, % decrease in IC 9±15 23±11*

Mean ± sd. *p<0.05 compared to Low SUBIMP. ADL: activity of daily life; DH: dynamic hy-
perinflation; FEV1: forced expiratory volume in 1sec; FVC: forced vital capacity; IC: inspiratory
capacity; SUBIMP: subjective impairments; VMU: vector magnitude units.

Conclusion: Patients with severe SUBIMP show more DH during ADL. DH dur-
ing ADL might increase breathing effort, which could play a role in the decrease
in activity level observed in patients with COPD.

P2159
Daily physical activity is associated with muscle function, health status and
fatigue in COPD
Wytske A. Altenburg1, Mathieu H.G. de Greef2, Linda Bossenbroek1, Bertine
M.J. Flokstra-de Blok4, Nick H.T. ten Hacken1, Johan B. Wempe1,3.
1Department of Pulmonary Diseases, University Medical Centre Groningen,
University of Groningen, Groningen, Netherlands; 2Institute of Human Movement
Sciences, University Medical Centre Groningen, University of Groningen,
Groningen, Netherlands; 3Centre for Rehabilitation, University Medical Centre
Groningen, University of Groningen, Groningen, Netherlands; 4Department of
General Practice, University Medical Centre Groningen, University of
Groningen, Groningen, Netherlands

Background: Daily physical activity (DPA) level is an increasingly important
clinical outcome in COPD research and management. In contrast to exercise ca-
pacity, the association of DPA with muscle function, health status and fatigue, has
not been investigated extensively.
Aim: To investigate if DPA is associated with muscle function, health status and
fatigue in mild to very severe COPD patients.
Methods: In a cross-sectional analysis we included 84 COPD patients (49 male,
GOLD I (n=5), II (n=25), III (n=32), IV (n=22), mean age 59±11 years, FEV1
46±18% pred) who were entering a pulmonary rehabilitation program. DPA was
measured with a pedometer (DigiWalker SW-200), muscle force with a handheld
dynamometer and muscle endurance with the chair-stand test and the arm-curl test.
Health status was assessed with the Groningen Activity Restriction Scale (GARS),
Saint George Respiratory Questionnaire (SGRQ) and RAND-36, and fatigue with
the Dutch Exertion and Fatigue Scale (DEFS).
Results: Mean DPA was 3302±2098 steps/day. Significant Spearman’s correla-
tions (p<.05) were demonstrated with: quadriceps force (r=0.249) and endurance
(r=0.311), biceps force (r=0.480) and endurance (r=0.355), GARS (r=-0.531),
SGRQ activity scale (r=-0.258), RAND-36 physical functioning domain (r=0.504)
and vitality domain (r=0.235), and DEFS (r=-0.356).
Conclusion: Low DPA associates with low muscle force and endurance, low phys-
ical functioning and high fatigue in mild to very severe COPD patients. Whether
these variables contribute to the development of a low DPA level in COPD patients
should be investigated in longitudinal studies.

P2160
Cardiopulmonary stress test: Desterminations of oxygen consumption, power
and cardiac variables at ventilatory threshold. Correlation with values at
maximal exercise in COPD
Iván Caviedes, Rodrigo Soto, Paulina Gómez. Laboratorio Broncopulmonar,
Facultad de Medicina Clínica Alemana, Universidad del Desarrollo, Santiago,
Chile

Background: In normal individuals a direct correlation exists between Oxygen
consumption (VO2) and Power (W) measured at ventilatory threshold (AT) and
maximal exercise (ME).
Purpose: To simplify cardiopulmonary stress test in COPD patients, demonstrating
correlation of Oxygen, Power and Cardiac variables at AT and ME.
Methods: Prospective study of 44 COPD patients, mean age 63, mean FEV1
73.2%, mean FEV1/FVC 63.6% and mean DCO 56% of predicted. Cardiopul-
monary stress test was performed calculating W, VO2, HR, VO2/HR, �VO2//�W
and reduction in Inspiratory Capacity (IC). Lineal regression was calculated
between values at AT and ME.
Results: Patients ended the test due to dyspnea (Borg 5), reduction of Breathing
reserve and IC (17%, -0.33L respectively). Mean Wmax, VO2max and AT of
74%, 85% and 50% of predicted respectively. Close correlation was demonstrated
between VO2 and Power measured at AT and ME (r: 0.7 and 0.7 respectively),
and between maximal HR and VO2/HR (r: 0.7 and 0.8 respectively).
Conclusions: A straight correlation was demonstrated in Oxygen, Power and Car-
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Correlations between values measured al AT and ME

VO2 (AT/ME) W (AT/ME) DVO2/DW (AT/ME) HR (AT/ME) HR/VO2 (AT/ME)

Mean 885 1361 60 105 8.6 10.2 109 134 8.3 10.2
SD 297 505 26.1 43.9 4.1 4.1 15.4 18.8 2.3 2.9
r 0.7 0.7 0.6 0.7 0.8
r2 0.5 0.5 0.4 0.4 0.6
p <0.005 <0.005 <0.005 <0.005 <0.005

diac variables measured at AT and ME in COPD patients. The duration, effort and
risks of Cardiopulmonary stress test may be reduced by the approach to measure
Oxygen, Power and Cardiac variables at AT.

P2161
Heterogeneous causes and degree of exercise limitation in COPD GOLD1 and
2: Predictive value of CCQ and MRC
Frans Krouwels, Willemien Thijs. Pulmonology, Spaarne Hospital, Hoofddorp,
Netherlands

In COPD severity of disease is assessed with spirometry and dypnoea score such
as CCQ (Clinical COPD Questionaire) or MRC (Medical Research Councel).
Dyspnoea scores and spirometry are poorly correlated, dyspnoea may also be the
result of other, not pulmonary aspects, especially in COPD GOLD 1 and 2.
Questions: 1. What is the predictive value of CCQ and MRC with respect to the
degree and cause of exercise limitation in patients with COPD
2. Which factors predict a pulmonary limitation?
Methods: 60 symptomatic COPD patients in a stable phase without relevant co-
morbidity. At baseline they scored CCQ and MRC. A score of > 2 was considered
abnormal dyspnoea (D +), others were D -. Exercise limitation in a cardiopu-
lonary exercise test was labelled pulmonary (pulm), cardiac (card) or nonspecific
(nonspec).
Results:

Main exercise limitating factor

D– D+

pulm card nonspec pulm card nonspec

GOLD 1 2 2 9 0 0 1
GOLD 2 8 0 3 9 3 7
GOLD 3 + 4 6 0 0 10 0 0

D + patients had a higher BMI (p<0.05), lower FEV1% (p <0.01), a lower
Wattmax, VO2max and Inspiratory Capacity (p<0.005).
In patients with a strict pulmonary limitation dyspnoea was not different from pa-
tients without pulmonary limitation. FEV1 and DLCO were significantly different,
p<0.0001. Positive predictive value of dyspnoea score for pulmonary or cardiac
limitation was 84% in all and 75% in patients with GOLD 1 and 2. Negative
predictive value was 35% and 44% respectively.
Conclusions: In COPD patients GOLD 1 and 2 exercise limitation was not due to
pulmonary factors in 86% and 43% of patients, respectively.
Pulmonary or cardiac limitation can be expected at high CCQ or MRC score, and
can not be excluded in patients with a low score.

P2162
The impact of anemia of chronic disease on exercise capacity among patients
with chronic obstructive pulmonary disease
Afroditi Boutou1, Georgia Pitsiou1, Ioannis Stanopoulos1,
Theodoros Kontakiotis2, Kyriazis George2, Nikolaos Chavouzis1,
Chrysanthi Nakou1, Lazaros Sichletidis2, Paraskevi Argyropoulou1. 1Respiratory
Failure Unit, “G. Papanikolaou” Hospital, Aristotle University of Thessaloniki,
Thessaloniki, Greece; 2Department of Pulmonology, “G. Papanikolaou”
Hospital, Aristotle University of Thessaloniki, Thessaloniki, Greece

Background: The presence of anemia has been associated with reduced perfor-
mance in 6 minute walk test among patients with Chronic Obstructive Pulmonary
Disease (COPD).
Aim: To investigate, for the first time, the impact of Anemia of Chronic Disease
(ACD) on exercise capacity among COPD patients, utilising cardiopulmonary
exercise testing (CPET).
Methods: It is a case-control study. Cases (27 stable COPD outpatients who were
identified to fulfill clinical and laboratory criteria of ACD) and 27 matched by age,
height, sex, FEV1 and current smoking status non-anemic stable COPD controls
underwent maximal CPET. Student’s T-test for independent samples was used
for statistical comparisons between the groups; level of p<0.05 was considered
significant.
Results: Cases (92.6% males; 64.8±8 years old; FEV1%predicted=42.3±10) com-
pared to controls (92.6% males; 65.3±7.2 years old; FEV1%predicted=42.8±12.8)
achieved lower: a) peak%predicted oxygen uptake (59.5±17.2 vs 71.3±11.9;
p<0.01), b) peak work rate (67±24.9 vs 86.1±29.4 watts; p<0.05), c)
peak%predicted work rate (54.9±21.4 vs 68.7±20,8; p<0.05), d) peak oxygen
pulse (8.8±2 vs 10.4±2.9 ml/beats; p<0.05) and e) peak%predicted oxygen pulse
(69.1±17.3 vs 82±18.2; p=0.01). There was also a trend for a lower%predicted

anaerobic threshold (p=0.062) in the group of cases. Rest gas exchange values
and exercise parameters indicative of respiratory limitation (such as peak minute
ventilation, peak respiratory rate and tidal volume to inspiratory capacity ratio) did
not differ between the groups.
Conclusions: The presence of ACD significantly impairs the exercise capacity of
COPD patients.

P2163
Effects of an intra-dyalitic aerobic training program on oxygen uptake
kinetics in patients with end-stage renal disease
Maycon Reboredo1,2, J. Alberto Neder3, Bruno Pinheiro4, Diane Henrique1,
Ruiter Faria1, Rogério Paula1. 1Núcleo Interdisciplinar de Estudos e Pesquisas
em Nefrologia (NIEPEN), Federal University of Juiz de Fora, Juiz de Fora, Minas
Gerais, Brazil; 2Campus São João del Rei, Federal Institute of Education, Science
and Technology of Southeast of Minas Gerais, São João del Rei, Minas Gerais,
Brazil; 3Pulmonary Function and Clinical Exercise Physiology Unit (SEFICE),
Federal University of São Paulo, São Paulo, Brazil; 4Federal University of Juiz
de Fora, Division of Pneumology, Juiz de Fora, Minas Gerais, Brazil

Background: End-stage renal disease (ESRD) is associated with several hemody-
namic and peripheral muscle abnormalities that could slow the rate of change in
oxygen uptake (VO2) at the onset and at the end of dynamic exercise. We therefore
investigated the effects of supervised aerobic training during hemodialysis on the
VO2 on- and off-kinetics in ESRD patients.
Methods: Twelve patients and 12 age- and gender-matched, non-trained patients
underwent an incremental and constant work rate cardiopulmonary exercise tests
on a cycle ergometer at baseline and after 12 wks of exercise training or a similar
control period. Exercise training was performed during the first two hours of
hemodialysis sessions by using a stationary cycle, three times a week.
Results: Training significantly accelerated VO2 kinetics (τ decreased from
62.5±19.6 s to 45±12.6 s) and reduced O2 deficit at the onset of a sub-
anaerobic threshold (AT) exercise test (p<0.05). At a supra-AT test, τ decreased
from 52.9±17.4 s to 40.4±13.8 s (p<0.05) and time to exercise intolerance in-
creased significantly (311.9±223.4 s vs. 589.2±358.1 s). Similar positive effects
of training were observed at the off-exercise transient in both sub- and supra-AT
tests (τ=75.1±16.4 s vs. 66.2±20.8 s and 73.4±20.4 s vs. 59.9±12.8 s, p<0.05,
respectively). In contrast, VO2 on- and off-kinetics were significantly slower at the
final evaluation in the non-trained patients (p<0.05).
Conclusions: A 12-week supervised aerobic training program was highly effective
in accelerating on- and off-exercise VO2 kinetics at both moderate and severe
exercise intensity domains in ESRD patients undergoing hemodialysis.

255. Innovative methods in exercise testing

P2164
Influence of gas concentration and measurement interval on the
reproducibility of non-invasive cardiac output determination by inert gas
rebreathing in pulmonary healthy patients
Frederik Trinkmann, Matthias Sampels, Ursula Hoffmann, Martin Borggrefe,
Jens J. Kaden, Joachim Saur. 1st Department of Medicine, Universitätsmedizin
Mannheim, Mannheim, Germany

Background: Cardiac output (CO) is an important physiological parameter. In
recent comparative studies non-invasive inert gas rebreathing (IGR) showed promis-
ing results. The aim of the prospective study was to evaluate the influence of gas
concentration and measurement interval on the reproducibility.
Methods: We performed four series with two measurements for a gas bolus of
7.5%, 10%, 15% and 20% in supine position, respectively, and at intervals of 2 or
5 minutes. To rule out ventilation and diffusion disorders a bodyplethysmography
was performed.
Results: A total of 384 measurements could be performed in 48 subjects, in 34
with an interprocedural interval of 5 minutes and in 14 of 2 minutes. For a fraction
of 7.5% and an interval of 2 minutes we found a reproducibility of -0.8±1.1 l/min
compared to 5 minutes with +0.1±0.6 l/min (p <0.001). Rising gas concentration
improved the reproducibility, for an interval of 5 minutes and a 20% gas bolus
fraction no statistically significant difference was detected (p = 0.88).
Conclusions: With an interval of 5 minutes a good reproducibility of the IGR
measurements could be shown for all gas bolus fractions. For an interval of 2
minutes and low gas concentration we found a statistically significant reduced
reproducibility. Using a 20% gas bolus the reproducibility reached the results of
those of the 5 minute interval. This is particularly interesting for the determination
of CO with a given small time frame, e.g. during spiroergometry. For the final
assessment, however, additional studies with patients suffering from lung diseases
are needed.
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P2165
Pulse oximetry during saline challenge in vocal cord dysfunction and airway
hyper-responsiveness
Allyson Upward1, Jeffrey Pretto1,2 , Michael Hensley1,2. 1Department of
Respiratory & Sleep Medicine, John Hunter Hospital, Newcastle, New South
Wales, Australia; 2School of Medicine and Public Health, University of
Newcastle, Newcastle, New South Wales, Australia

The hypertonic saline challenge (HSC) is a commonly used diagnostic tool to assess
airway hyper-responsiveness (AHR) and vocal cord dysfunction (VCD). Dyspnoea
during testing is not uncommon and we postulated that oxygen desaturation may
be a causative factor.
Aim: To document the degree of arterial desaturation during saline challenge and
compare SpO2 changes in AHR, VCD and negative responses.
Method: SpO2 (Nellcor N595) was continuously recorded during 78 consecutive
HSCs. SpO2 data was averaged over 32 seconds and minimum values used for
analysis. Change in dyspnoea score (Borg) during the challenge was also recorded.
Results were classified as AHR (change in FEV1 ≥15%), as VCD (change in MIF
≥20%) or negative otherwise.
Results: Mean (SD) FEV1 was 86 (15)% predicted for AHR (n=20), 92 (18)%
for VCD (n=18) and 94 (18)% for negative results (n=40). There was a consistent
trend in SpO2 for all subject groups with significant desaturation during the final
doses of saline and during bronchodilatation (ANOVA p<0.001), and consistent
resaturation during spirometric efforts. Mean (SD) maximum falls in SpO2 of 4.3%
(2.7) were observed for AHR, 4.1% (2.0) for VCD and 4.4% (2.7) for negative
results. There was no relationship between change in dyspnoea and degree of
desaturation (p=0.43).
Conclusion: Hypertonic saline challenge causes a significant and reproducible
pattern of arterial desaturation irrespective of the test response. These data would
be consistent with progressive hypoventilation during HSC rather than indicating
desaturation due to worsening ventilation-perfusion mismatching. Hypoxaemia
does not appear to be the primary cause of dyspnoea during HSC.

P2166
A randomised cross-over clinical testing of portable oxygen concentrators in
patients with COPD
Annabelle Couillard, Dan Veale, Didier Foret, Boris Melloni, Philippe Sauder,
Jean-François Muir. Maison du Poumon, Fédération ANTADIR, Paris, France

Portable oxygen concentrators (POC) deliver oxygen via intermittent demand
valves (IDV). these merit comparison with standard continuous flow oxygen
(CFO). We have performed a multicenter comparison of 4 POC in a cross over
study in 74 patients with COPD (age = 67±10; FEV1 = 41±20% predicted). Each
patient tested one of 4 POC at rest and during a six minute walk test (6MW),
with oxygen saturation recording (SpO2). Noise and discomfort were evaluated by
visual analogue scales (VAS).
Results: Mean 6MW distance was 308m ±114 with POC and 315 m ±111 with
CFO (p>0,06). However the distance walked with POC was clinically significantly
less (by >10%) than CFO in 23% of patients and significantly better than CFO
(by >10%) in 13,5% of patients. Dyspnoea during 6MW by VAS was identical
for both types of device. 55,5% of patients had SpO2 fall with both devices and
27% no fall in SpO2. 13,5% had SpO2 fall with POC alone and 4% with CFO
alone. Overall patients appreciate the POC because of security of oxygen supply.
However, they judged POC oxygen delivery significantly less amenable and noisier
than CFO.
Conclusion: 4 POC devices with demand valve oxygen delivery had similar effi-
cacy to CFO devices but were noisier and less comfortable. Prescription of such
devices needs to be individualized as regards settings for O2 delivery and patient
comfort and lifestyle.

P2167
The compensatory mechanisms of loaded and unloaded breathing in
exercising men
Marina Segizbaeva. Laboratory of Respiration Physiology, I.P. Pavlov Institute of
Physiology RAS, S.-Petersburg, Russian Federation

To characterize the ventilatory responses to the resistive loading or unloading, we
studied the effect of breathing 79% helium – 21% oxygen (He-O2), 79% argon –
21% oxygen (Ar-O2) and 79% SF6 – 21% oxygen (SF6-O2) on the volume-time
parameters, PETCO2, mouth pressure (PmI), work of breathing (WI), central
inspiratory activity (dP/dtI) and electromyographic activity of parasternal muscles
in 10 normal subjects at rest and during 3 min steady-state exercise. There were
no significant changes in tidal volume (VT), breathing frequency (f), inspiratory
(TI) and expiratory (TE) durations, minute ventilation (VE) and PETCO2 when air
was replaced by He-O2 or SF6-O2 at rest. VE and PETCO2 were not significantly
different after replacement of air by He-O2 or SF6-O2 during exercise. However
inhalation of He-O2 decreased in VT and increased in f, whereas inhalation of
SF6-O2 led to opposite effects compared with air during exercise. Both at rest
and exercise, PmI, WI, dP/dtI and EMGps were significantly less during He-O2
breathing and higher during SF6-O2 breathing from the first respiratory cycle after
room air was replaced by He-O2 or SF6-O2. Ar-O2 breathing did not affect on
time-volume parameters both at rest and during exercise compared with air. The
increase in PmI, WI, dP/dtI was observed at Ar-O2 inhalation during exercise

relatively to air. We conclude that internal resistive loading or unloading breathing
changes the neuromuscular output required to maintain constant ventilation. The
mechanisms of load or unload compensation seem to be mediated by afferent im-
pulsation from lung and respiratory muscle receptors as well as due to segmentary
level reflexes and properties of the muscle fiber itself.

P2168
Oxygen kinetics during 6-minute walk tests using mobile telemetric
cardiopulmonary monitoring
Lukas Kern1, Sophie Condrau2, Florent Baty1, Wiegand Jan3, Andrea Azzola4,
Michael Tamm5, Martin Brutsche1. 1Department of Pulmonary Medicine,
Cantonal Hospital St. Gallen, St. Gallen, Switzerland; 2Department of Internal
Medicine, Regional Hospital, Interlaken, Switzerland; 3Department of Critical
Care Medicine, University Hospital Bern, Bern, Switzerland; 4Department of
Pulmonary Medicine, Regional Hospital, Lugano, Switzerland; 5Department of
Pulmonary Medicine, University Hospital Basel, Basel, Switzerland

Background & aim: Mean response time (MRT) is a prognostic factor for patients
with congestive heart failure (CHF). With the current project we sought to validate
the assessment of MRT using Mobile Telemetric Cardiopulmonary Monitoring
(MOB) during a conventional 6-minute walk test (6MWT).
Material and methods: Oxygen uptake profiles of 203 patients and 16 healthy con-
trols were obtained using MOB (Oxycon Mobile®) during a 6MWT. Curves were
fitted using asymptotic regression models. The following parameters were assessed:
O2-deficit, baseline and peak O2-uptake, MRT. MOB does not provide information
on work load. Therefore, MRT was reparametrized (MRT*=MRT/dVO2) to correct
for this variable. Differences in MRT* between disease categories were tested using
ANOVA F-test. Associations between MRT* and patient outcome (hospitalisation
and/or death) was tested using Cox proportional hazards regression.
Results: O2-deficit and MRT* were significantly increased in patients compared
to healthy controls (p<0.001). There was no significant difference between other
disease categories. MRT* significantly predicted the patient outcome only in
patients with CHF (p=0.004, Figure 1).

Figure 1

Conclusion: Compared to healthy controls MRT* was prolonged in all patient
groups. MRT* was a significant prognostic factor for patients with CHF. We
could therefore reproduce previous results obtained with cardiopulmonary exercise
testing using MOB during a 6MWT.

P2169
Cardiac bioimpedance as a non-invasive tool in patients with pulmonary
hypertension
Christian Lensch1, Ralf Kaiser2, Christian Frantz1, Robert Bals1,
Heinrike Wilkens1. 1Pneumology, Allergology and Respiratory Intensiv Care,
University of Saarland, Homburg/Saar, Saarland, Germany; 2Cardiology and
Intensiv Care, University of Saarland, Homburg/Saar, Saarland, Germany

Background: Pulmonary hypertension (PH) is a serious disease diagnosed by
echocardiography and right heart catheterization. Left ventricular dysfunction and
decreased cardiac output is a common feature in pulmonary hypertension. The aim
of this study was to evaluate cardiac bioimpedance (CBI) as a possible non-invasive
tool in hemodynamic monitoring.
Methods: 19 patients (19-76 years) with IPAH or CTEPH (PAPm 48±14,4 mmHg;
PVR 799±497 dyn s cm-5) and 6 healthy volunteers were measured simultaneously
by thoracic echocardiography and non-invasive cardiac bioimpedance (CBI) using
a BoMed NCCOM3. Parameters were standardized by body surface area. Linear
regression analysis and F-Test were performed.
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Results: Left ventricular end diastolic volume index in CBI correlated with echo-
cardiography measurements in both M-Mode (r=0,6181; p=0,002) and B-Mode
(Simpson, r=0,8431, p<0,001). Also the Stroke index in CBI correlated with the
estimated stroke index in M-Mode (r=0,7077; p<0,001) and B-Mode (Simpson,
r=0,7946; p<0,001).
Conclusions: In patients with IPAH or CTEPH, cardiac bioimpedance might be
a useful non-invasive tool in monitoring left ventricular hemodynamics including
left ventricular preload and cardiac output.

P2170
Relationship between pulse transit time and blood pressure during
cardiopulmonary exercise tests
Thomas Wibmer, Cornelia Kropf, Kathrin Stoiber, Stefan Ruediger,
Martin Lanzinger, Wolfgang Rottbauer, Christian Schumann. Department of
Internal Medicine II, University of Ulm Medical Center, Ulm,
Baden-Wuerttemberg, Germany

Introduction: Pulse transit time (PTT), the interval between ventricular electrical
activity and peripheral pulse wave, is generally assumed to be a surrogate marker
for blood pressure changes. Although recent studies have affirmed the potential
use of PTT in the diagnostic of sleep disorders and the monitoring of psychophys-
iological stress, little work has been published on the effect of physical exercise
on PTT and results have been inconsistant.
Aims: To analyse PTT and its relation to blood pressure during cardiopulmonary
exercise tests.
Methods: In 20 patients (mean age 51, range 14-82) in a cardiopulmonary unit,
ECG and finger-photoplethysmography were continuously recorded during routine
cardiopulmonary cycle exercise tests. PTT was calculated for each R-wave in the
ECG and the corresponding steepest upstroke in the plethysmogram. For each
subject the resulting PTT-curve was averaged in order to compensate sample rate-
and movement-associated variation, and values were compared to systolic (sBP)
and diastolic blood pressure (dBP) in 9 predefined measuring points including
measurements at rest, during increasing and maximum exercise as well as during
the recovery period.
Results: Mean sBP and PTT at rest were 127 mmHg and 372 ms respectively, 197
mmHg and 287 ms under maximum exercise, and 132 mmHg and 365 ms during
recovery. All subjects showed a significant, strong negative correlation between
PTT and sBP (mean r=-0.97, range -0.99 to -0.93, p= <0.0001 to 0.015). The
correlation between PTT and dBP with mean r=-0.41 (range -0.87 to 0.76, p=0.035
to 0.83) was rather weak.
Conclusions: These results indicate that PTT is a good potential surrogate measure
for sBP during exercise.

P2171
Estimation of the ventilatory compensation point by the minute ventilation
and heart rate relationship during exercise at high altitude
Gabriele Valli1, Paolo Onorati1, Dario Martolini1 , Alessandro Ferrazza1,
Giuseppe Morici3, Claudio Passino4, Luciano Bernardi5, Daniela Bonardi6,
Annalisa Cogo2, Paolo Palange1. 1Respiratory Pathophysiology, Department of
Public Health and Infectious Diseases, University of Rome “La Sapienza”, Rome,
Italy; 2Clinical and Experimental Medicine, Section of Respiratory Disease,
University of Ferrara, Ferrara, Italy; 3Experimenal Medicine, University of
Palermo, Palermo, Italy; 4Clinical Physiology, CNR, Pisa, Italy; 5Internal
Medicine, Universisty of Pavia, Pavia, Italy; 6Insititute of Respiratory Disease,
IRCCS, Univesity of Milan, Milan, Italy

We previously demonstrated that changes in the slope (S) of increment in minute
ventilation over heart rate (�V’E/�HR) can be utilized for the detection of the
ventilatory compensation point (VCP) during incremental exercise at sea level
(SL) (Onorati P, EurJApplPhysiol, 2008). We hypothesized that the influence of
hypoxic conditions, such as at high altitude (HA), on the V’E and HR responses
do not compromises VCP detection using the �V’E/�HR method.
Methods: Six healthy subjects (42±14SD,yrs) performed, on immediate ascent
to HA (5050m) and at sea level (SL) a maximal-incremental exercise test on
cycle ergometer; O2 uptake (V’O2), CO2 output (V’CO2), V’E and HR were
measured breath-by-breath. The �V’E/�HR method was compared to standard
one (�V’E/�V’CO2). The S of �V’E/�HR, before (S1) and after (S2) VCP were
computed by linear regression.
Results: A significant difference in the slope of increase in �V’E/�HR, S1 vs S2,
was observed both at SL and HA, as well as a good agreement (mean difference
± 2SD of the differences) between methods (�V’E/�HR vs �V’E/�V’CO2) in
VCP detection was found in both environmental conditions (SL: -22±112 V’O2

ml and HA: 39±81 V’O2 ml). For both methods, V’O2 value at VCP (VCP-V’O2)
was significantly lower at HA compared to SL while, whereas S1 and S2 were
significantly higher at HA compared to SL.
Conclusions: The changes in the �V’E/�HR slope during cycle ergometer in-
cremental exercise can be used for VCP detection alternately to the ventilatory
equivalents method despite the environmental conditions (hypoxic vs normoxic)
which, however, significantly affect the S and VCP-V’O2 values.

P2172
Lung diffusion at high altitude after endurance exercise in high- and
lowlanders
Maria Overbeek1, Jean-Benoit Martinot2, Claire De Bisschop3,
Cristina Scoditti4 , Sofia Beloka5, Herman Groepenhoff1, Mart Van der Plas6,
Francisco Villafuerte7, Jose Luis Macarlupu7, Robert Naeije5, Herve Guenard8.
1Pulmonary Diseases, VU University Medical Center, Amsterdam, Netherlands;
2Department of Pneumology, St. Elisabeth Hospital Namur, Namur, Belgium;
3Laboratory of Physiologic Adaptations to Physical Activities, Poitiers
University, Poitiers, France; 4Reparto di Fisiopatologia Respiratoria, Universitá
degli Studi, Bari, Italy; 5Department of Physiopathology and Cardiology, Erasme
University Hospital-Free University of Brussels, Brussels, Belgium;
6Pulmonalary Diseases, Onze Lieve Vrouwe Hospital, Amsterdam, Netherlands;
7Laboratorio de Fisiologia Comparada, Facultad de Ciencias y Filosofia,
Universidad Peruana Cayetano Heredia, Lima, Peru; 8Laboratory of Physiologie,
Medical Faculty, University of Bordeaux, Bordeaux, France

Introduction: Both the membrane (Dm) and the capillary (Vc) component of lung
diffusing capacity (DL) have been shown to be increased in high altitude residents
and to remain essentially unchanged in high altitude sojourners. Maximal exercise
has been reported to decrease Dm at sea level (Manier 1993). The effects of high
altitude exercise on Dm and Vc as evaluated from the DL for carbon monoxide
(DLCO) and nitric oxide (DLNO) respectively, are incompletely understood.
Methods: Lowlanders (n=10) and highlanders (n=14) were tested at 4380m above
sea level (Cerro de Pasco, Peru); lowlanders also underwent tests at sea level.
Spirometry, alveolar volume (VA), DLCO, DLNO, Dm and Vc were assessed (Hy-
percompact Medisoft, Belgium) using the NO/CO transfer technique. Values were
corrected for PcapO2, Hb and are presented as mean predicted value (Aguilaniu
2008) ±SEM. Measurements took place at rest and after an endurance test at 80%
of VO2max at heart rate returned to rest values.
Results: Spirometry was normal in all subjects. Hb nor SaO2 at rest were signifi-
cantly different between the groups.

H pre-E H post-E L pre-E L post-E

DLCO/VA % 150±4* 153±4* 125±4 120±3†

DLNO % 143±7* 154±7*† 117±4 110±4†

Vc/VA % 143±5* 145±6* 120±6 113±4†

Dm % 133±5* 140±5*† 110±2 106±3†

H: highlanders, L: Lowlanders; E = endurance. *p<0.05 H vs. L, †p<0.05 pre- vs. post-exercise.

At sea level, lowlanders did not demonstrate alterations in diffusion parameters
pre- vs. post-endurance test.
Conclusion: Strenuous exercise in lowlanders resulted in a decrease of DLCO
which was probably caused by interstitial lung edema thickening the alveolocap-
illary membrane, whereas highlanders were capable of maintaining DLCO-levels
by an increase in Dm.

P2173
Early oxygen desaturation is related to AMS development during acute
exposure to high altitude (HA)
Luca Pomidori, Gaia Mandolesi, Giovanni Avancini, Eva Bernardi,
Annalisa Cogo. Biomedical Sport Studies Center, University of Ferrara, Ferrara,
FE, Italy

Early desaturation during acute simulated HA exposure is significantly related to
AMS development.
Aim: To study the hypoxic profile and the AMS development during the ascent
from Alagna (A), 1200m, to Capanna Regina Margherita (M), 4559m, with an
overnight stay in Rifugio Gnifetti (G), 3647m.
Methods: 44 (8F) subjects (age 18-67) were recruited in A, equipped with a
24-h data memory pulse oximeter (Pulsox-3Si, Minolta) and asked to fill the Lake
Louise questionnaire (LL).
Results: 15 subjects (34%) showed a LL score ≥3 (AMS+). In A SpO2 data were
similar but during HA exposure AMS+ group had a significantly lower SpO2: at
Punta Indren (I), 3275m after a 45min cable car ascent; in G during 3h rest and
the subsequent night. There was no significant difference during the 2h exercise
(Ex1) to reach G.

Table 1. Spo2% mean

A (rest) I (rest) Ex1 G (rest) G (night) Ex2

AMS+ 94.5±1.6 84±4,5 81.3±2.9 84±2.1 76.7±3.8 76.±3.1
AMS– 95±1.4 86.8±3.7* 82.1±2.5 86.1±1.9* 79.1±3.4* 71±4.5*

In G, AMS+ always spent more time with a lower SpO2.

Table 2. % of total time

At rest SpO2 <85% Overnight SpO2 <75%

AMS+ 56±21 35±27
AMS– 34±18* 18±19*

As regard the ascent to M (Ex2), data of only 24 subjects are available, (5 AMS+;
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19 AMS–). None of AMS- group developed AMS during the climb to M. AMS+
had a significantly lower SpO2 as compared to AMS- but the sample is too small
to draw definitive conclusions.
Conclusion: AMS development is significantly related to a more severe O2 desat-
uration at rest and during the night; the more severe hypoxemia occurs very early
at the beginning of HA exposure as already shown during hypoxia simulated test
(Loeppky ’08 and Burtscher ’04) (*p<0,05).

P2174
Eucapnic voluntary hyperventilation tests in elite athletes at Centre
Hospitalier Universitaire de Montreal
Marc Fortin1, Claude Poirier2. 1Internal Medicine, Centre Hospitalier
Universitaire de Montreal, Montreal, QC, Canada; 2Pneumology, Centre
Hospitalier Universitaire de Montreal, Montreal, QC, Canada

Introduction: Since 2001, the International Olympic Committee requires athletes
to demonstrate exercise induced bronchospasm (EIB) to be granted the permission
to use beta-agonists. Eucapnic voluntary hyperventilation (EVH) has become the
test of choice for the diagnosis of EIB but experience with this test is limited.
Objective: The aim of this retrospective study is to describe the population of elite
athletes who underwent EVH at Centre Hospitalier Universitaire de Montreal and
to identify factors related to a positive result.
Methods: 41 elite athletes underwent EVH in our institution from 1/1/2009 to
1/5/2010. Positive tests were compared to negative tests. From 1/1/2011 to 1/2/2011
each athlete was sent a questionnaire to gather further information.
Results: 22/41 (54%) tests were positive. 16/25 (64%) aquatic sport (AS) ath-
letes vs 6/16 (38%) non-AS athletes had a positive test (p=0,10). There were no
difference between positive and negative tests in mean respiratory rhythm (RR)
(66,3breaths/min vs 67,7, p=0,68), tidal volume (TV) (1,43l vs 1,62, p=0,27)
and pourcentage of target minute ventilation reached (%TMV) (78,9% vs 83,0%,
p=0,22) but there were significant differences in mean minute ventilation per
kilogram (MV/kg) (1,48l/kg/min vs 1,63, p=0,04) and age (19,6 vs 22,8, p=0,02).
7/13 (54%) athletes who reported EIB symptoms during sport had a positive test.
Conclusions: 54% of elite athletes had a positive EVH test. AS athletes tended
to have more positive tests. Symptoms perceived by athletes had a poor positive
predictive value. RR, TV and%TMV were not determinants of EVH test result but
a younger age and lower MV/kg were related to a positive EVH test.

P2175
Non-invasive estimation of cardiac output by impedance cardiography
during incremental exercise in patients with pulmonary arterial hypertension
Eloara Ferreira, Roberta Pulcheri Ramos, Priscila Figueiredo, Jaquelina Sonoe
Ota Arakaki, L. Eduardo Nery, J. Alberto Neder. Medicine, Respiratory Division,
Federal University of Sao Paulo, Sao Paulo, SP, Brazil

Non-invasive monitoring of haemodynamic responses during incremental car-
diopulmonary exercise testing (CPET) could provide useful information on dis-
ease severity and prognosis in pulmonary arterial hypertension (PAH). Using an
impedance cardiography (ICG) device that does not require basal impedance or
blood resistivity estimations (PhysioFlow PF-05®, Manatec Biomedical, France),
stroke volume (SV) and cardiac index (CI) were evaluated in 50 patients and 21
age- and gender-matched controls during a ramp-incremental CPET on a cycle
ergometer. An ICG signal was not obtained in 5 patients and its quality was
deemed as “poor” in another 7 patients, i.e., technical problems were found in
24% of the readings. Early decrease (N= 9) or a subsequent “plateau” in SV (N=
8) and � SV peak-unloaded exercise < 10 mL were found in more advanced PAH
(p<0.05). A multiple logistic regression analysis revealed that �CI from rest ≤
1.5-fold and oxygen uptake (V O2) at the gas exchange threshold were the only
predictors of a severely-reduced peak V O2 (R2=0.71, p<0.001). In fact, peak V
O2 < 50% predicted plus � CI < 1.5-fold were associated with other clinical
and functional markers of disease severity and 1-year frequency of PAH-related
adverse events (death and balloon atrial septostomy, N= 8; p<0.05). This study
demonstrated that “qualitative” and “semi-quantitative” ICG might be useful to
estimate disease severity and short-term prognosis in PAH patients in whom an
acceptable impedance signal can be obtained.
Supported by: FAPESP, Brazil.

P2176
The effects of pressure-threshold inspiratory load on lactate clearance after
maximal exercise
Michael Johnson1, David Brown2, Katie Bayfield3, Javier Gonzalez4,
Dean Mills1, Graham Sharpe1. 1School of Science and Technology, Nottingham
Trent University, Nottingham, United Kingdom; 2Division of Nutritional Sciences,
University of Nottingham, Leicester, United Kingdom; 3Department of Gene
Therapy, Imperial College London, London, United Kingdom; 4School of Life
Sciences, Northumbria University, Newcastle, United Kingdom

Chiappa, G.R. et al. (Med Sci Sports Exerc 2008; 40:111-116) showed that a 15
cmH2O pressure-threshold inspiratory load accelerated lactate clearance during
recovery from intense exercise. However, we observed such an effect only when
the relative intensity of the inspiratory load fell due to a training-induced increase
in maximum inspiratory pressure (Brown, P.I. et al. Med Sci Sports Exerc 2010;

42:1103-1112). This study thus tested the hypothesis that lactate clearance is
influenced by the magnitude of inspiratory load applied in recovery from maximal
exercise.
Eight male participants (VO2max 4.34±0.54 L/min) completed four maximal incre-
mental cycling tests (20 W/min starting at 0W), of identical duration (16.20±1.22
min), followed by 20 min recovery comprising either passive recovery (PR) or
breathing against an inspiratory pressure-threshold load of either 10 (IPTL10), 15
(IPTL15) or 20 (IPTL20) cmH2O. Arterialised venous blood samples were taken
during recovery and analysed for blood lactate concentration ([La]B) every 2 min
and blood pH every 4 min. During PR, IPTL10, IPTL15 and IPTL20 the [La]B after
2 min of recovery (11.2±1.9, 11.5±2.6, 11.2±2.0 and 11.2±1.8 mmol/L, respec-
tively), the area under the [La]B curve during recovery (191±48, 192±55, 182±48
and 187±45 mmol, respectively), and mean blood pH (7.27±0.05, 7.28±0.05,
7.28±0.06 and 7.28±0.06, respectively) were not different between trials.
In conclusion, all inspiratory loads failed to influence lactate clearance after
maximal exercise. Why inspiratory loading accelerates lactate clearance in some
(Chiappa et al.), but not all (present study; Brown et al.), participants is thus
unclear and warrants further exploration.

P2177
Heart rate recovery kinetics after exercise in the assessment of autonomic
nervous system dysfunction in COPD patients
Anael Barberan1, Alejandro Raimondi2, Diego Agustin Rodriguez1,
Gimeno Elena3, Arbillaga Ane1, Vilaró Jordi1, Roca Josep1. 1Pulmonary
Medicine - Pulmonary Function Laboratory, Hospital Clinic i Provincial de
Barcelona, Barcelona, Spain; 2Internal Medicine, CEMIC, Buenos Aires,
Argentina; 3Epidemiology Department, Centre de Recerca en Epidemiologia
Ambiental -CREAL-, Barcelona, Spain

Chronic Obstructive Pulmonary Disease (COPD) patients can develop autonomic
nervous system dysfunction (ANSd) during the curse of the disease. Although
heart rate recovery (HRR) measured immediately after exercise is considered an
ANS marker easy to evaluate, the cutoff point to establish dysfunction remains
unclear. Our hypothesis is that the slope of the HRR kinetics after exercise (HRRk)
is a simple and useful index to evaluate ANSd in COPD.
HRRk after a constant work-rate cycloergometer exercise was recorded before and
after 8 weeks of endurance training in 10 COPD patients (FEV1: 47±8%pred;
71±3 yrs) and 10 healthy controls (66±10 yrs). To calculate HRRk, the heart
rate during the recovery period was normalized to range from 1 at the end of the
exercise to 0 at minute 6 of the recovery period.
At baseline, the slope of the HRRk was significantly higher in the control group
than in the COPD group (p<0.001). Thus, the HRR at the first minute after exercise
was lower in the COPD group (mean 11 beats) than in the control group (21 beats)
(p<0.001). After training, the HRRk slope increased in the control group (from
0.009 to 0.012) (p<0.05) but no changes were seen in COPD patients (from 0.007
to 0.008).
We conclude that HRR kinetics after exercise enhances assessment of ANSd in
COPD patients.
Supported by FIS PI061510; UE – FP7 (CIP-ICT) 225025.

P2178
Validation of a compact accelerometer for the measurement of physical
activity in patients with COPD
Yoshiaki Minakata, Akihito Sugino, Manabu Nishigai, Masae Kanda,
Keiichiro Akamatsu, Akira Koarai, Tsunahiko Hirano, Hisatoshi Sugiura,
Kazuto Matsunaga, Masakazu Ichinose. Third Department of Internal Medicine,
Wakayama Medical University, Wakayama, Japan

Background: The DynaPort Activity Monitor (DAM) has been reported to be
useful to evaluate the activity in patients with COPD. However, its battery works
for only several hrs and it should be worn at two parts of body. A newly devel-
oped compact, single-position triaxial accelerometer (Actimarker) can measure the
activity for more than 1 month, but has not been validated for patients with COPD.
Objectives: The validation of the Actimarker in patients with COPD was evaluated
and the conditions of day for analysis were determined.
Methods: In study 1, the reproducibility of the Actimarker was evaluated for 14
stable COPD patients by comparing it with DAM. In study 2, the influence of
holiday and the weather on the activity was examined. In study 3, the number of
measurement days to ensure repeatability was determined.
Results: The differences in the activity by Actimarker and the locomotion by
DAM were all within the limit of agreement at the intensity of ≥2.0 METs, ≥2.5
METs and ≥3.0 METs with Bland-Altman Plots. The durations of activity on
holidays in patients with jobs and on rainy days were significantly shorter than
those on weekdays and on non-rainy days, respectively. The values of intra-class
correlation coefficient were more than 0.8 in 3, 4 or 5 day-measurements, and the
mean values of duration of activity from 3 or 4 days were all within the limit of
agreement with Bland-Altman Plots.
Conclusions: The physical activity assessed by Actimarker was confirmed for its
reproducibility and repeatability when the data from 3 non-rainy weekdays were
analyzed. Actimarker seems to be useful as a simplified method to evaluate the
physical activity in patients with COPD.
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P2179
Use of accelerometers for measuring consecutive bouts in physical activity
recommendations
Menno J. Zuidema1, Jorine E. Hartman2, Nick H.T. ten Hacken2, Matthieu
H.G. de Greef3, Rob C. van Lummel1. 1Research and Development, McRoberts
BV, The Hague, Netherlands; 2Pulmonary Department, University Medical
Center, University of Groningen, Groningen, Netherlands; 3Institute of Human
Movement Sciences, University of Groningen, Groningen, Netherlands

Background: Most recommendations for physical activity (PA) are based on
subjective self reported measures, although performance-based accelerometers are
already available for many years. To meet PA recommendations, subjects need to
be physically active in bouts varying from 5 to 20 minutes. However, the influence
of bout length and bout interruptions in objectively measured PA status is not
exactly known.
Aim: The aim of the present study is to investigate the effect of different consecutive
bout lengths and bout interruptions on the PA status using accelerometers.
Methods: Twenty COPD patients were selected from a larger dataset, based on
a large range in PA level. The DynaPort accelerometer (100Hz, ±2g, McRoberts
BV, The Hague, the Netherlands) was used for measuring PA during a full week of
daily living. Systematically varied bout lengths and interruptions are investigated
to examine PA status.
Results: Bout length of 10 versus 1 minute shows a 71% difference in PA status
(91 METs·min vs 317 METs·min) (figure 1a). Bout interruption duration of 0 vs
5 minutes shows a 57% difference in PA status (91 METs·min vs 214 METs·min)
(figure 1b).

Conclusion: This study shows that varying bout length and interruption duration
has large impact on PA status. When applying PA recommendations this should
be taken into account, particularly in subjects with a sedentary life style.

P2180
Physiological responses to the incremental shuttle walk test in healthy adults
Victor Dourado1, Ricardo Guerra1, Suzana Tanni2, Letícia Antunes3,
Irma Godoy2. 1Department of Health Sciences, Federal University of São Paulo
(UNIFESP), Santos, Brazil; 2Department of Internal Medicine, Botucatu Medical
School (UNESP), Botucatu, Brazil; 3Rehabilitation Section, Botucatu Medical
School (UNESP), Botucatu, Brazil

Physiological responses to the incremental shuttle walk test (ISWT) have been
increasingly evaluated in patients. However, previous studies did not include
healthy individuals. The aim of this study was to evaluate age- and gender-related
changes in physiological responses to the ISWT and to establish predictive equa-
tions for such variables. We evaluated 103 non-trained healthy adults (49 males,
aged 60±10). After familiarization, ISWT was performed using a telemetric gas
analyzer. Physiological responses including oxygen uptake at ventilatory threshold
(VO2VT) were obtained. Maximum walking velocity (Vmax), lean (LBM) and fat
(FM) body masses (impedance), and handgrip strength (HGS) were also measured.
Participants were stratified in four age groups (40-49 to ≥70). A set of linear
equations was provided for predicting physiological variables. The VO2VT was
identified in all but one participant. Among peak variables, heart (HR) and respi-
ratory (RR) rates, tidal volume (VT), and gas exchange ratio (R) were not affected
by sex as well as VO2/HR, R, RR, and VT were not influenced by age. There were
no effect of age and gender in VO2VT (% of peak VO2). Prediction equations
adjusted by sex, age, height, weight, LBM, FM, HGS, and ISWT showed R2 values
ranging 0.352 to 0.661 (VO2VT and peak VO2 respectively). The best predictors
of peak VO2 were HGS, weight, FM and age (R2=0.661). Age, weight, height and
gender explained 59.7% of Vmax variability. The results therefore might provide a
more appropriate frame of reference for normalcy of physiologic responses to the
ISWT in healthy older adults. Our results may be useful for better interpretation
of walking performance in patients with cardiopulmonary disease.

P2181
Cardiopulmonary exercise testing and hormonal status in winter sports elite
athletes
Alexander Ulyanov, Samira Gasymova, Lydia Nikitina, Fedor Petrovskiy. Allergy
and Clinical Immunology, Khanty-Mansiysk State Medical Academy,
Khanty-Mansiysk, Russian Federation

Background: There are no data available yet regarding relationship between
cardiopulmonary exercise testing and hormonal status in athletes.
Methods: A total of 86 elite athletes of winter sports (biathlon, ski, ice hockey,
snowboard) aged 14-35 were included in the study. Total minute ventilation (VE),
oxygen uptake (VO2), V-slope anaerobic threshold (AT) and oxygen pulse (O2/HR)
were analyzed (Oxycon Mobile, Viasys). Morning levels of thyroid-stimulating
hormone (TSG), free T4 (FT4), cortisol and testosterone were determined using
electrochemical immunoassay. Blood samples were taking 7.00 - 8.00 am before
exercise.
Results: In contrast to females, males had higher values of VE max, AT, VO2 max,
O2/HR max and testosterone (p < 0.01 for all comparisons) and lower cortisol (p
= 0.03). Males and females had comparable proportions of those who achieved
AT during the exercise test (58% and 60% respectively). In athletes who achieved
AT, testosterone level was two fold lower compared to those who did not achieved
AT (16.2 nmol/l vs 31.8 nmol/l respectively, p = 0.03). We found the following
correlations between (i) VE max and testosterone (rs=0.59; p<0.01); (ii) VO2 max
and testosterone (rs=0.83; p<0.01); (iii) VO2 max and FT4 (rs=0.71; p<0.01);
(iv) O2/HR max and FT4 (rs= 0.56; p<0.03). Multiple linear regression analysis
(forward stepwise) with the inclusion of all studied hormones as independent vari-
ables showed that testosterone was the only factor to be significantly associated
with VE max, AT, VO2 max, O2/HR max in athletes.
Conclusion: The present data suggest a significant role of testosterone in car-
diorespiratory fitness in elite athletes.

P2182
Comparison of two different O2-delivery systems during exercise in patients
with chronic hypoxia
János Juhász1, Júlia Juhász2. 1Internal Medicine, Ilmtalklinik GmbH, Hospital
Mainburg, Mainburg, Germany; 2Faculty of Medicine, Christian Albrechts
University, Kiel, Germany

Results from case studies using a high-flow oxygen delivery system (TNI®) sug-
gest advantage regarding the oxygenation compared to conventional O2-therapy
(LTOT). Aim of the study was to verify the feasibility, safety and clinical signifi-
cance of TNI® compared to LTOT.
Method: 14 patients (pts) with chronic hypoxia underwent standardized treadmill
six-minute walk test (6MWT) in a prospective, randomized study. All pts com-
pleted 6MWT on room air (basis). Then, they underwent consecutive 6MWTs
applying TNI® and LTOT in a random order (40% O2-admixture each). Be-
tween 6MWTs, pts had a rest of 30 minutes. We measured walking distance
(m), workload performance (Watt), energy expenditure (kcal), and collected data
from Borg-dyspnoea-scale (BDS) and blood gas analysis (BGA) before 6MWT
and at maximum workload (WLm). Primary outcome measures were �PaO2 and
�PaCO2 from rest to WLm and their relation to walking distance (m/�PaO2),
exercise performance (Watt/�PaO2) and energy expenditure (kJ/�PaO2).
Results: BDS scores increased from rest to WLm by 5,58±2,15 (basis), 2,67±1,78
(TNI®) and 3,38±2,04 (LTOT) scores. Waking distances during basis, TNI® and
LTOT were 182,14 m, 235,86 m and 232,86 m respectively. �PaO2 from rest
to WLm was higher during LTOT compared to TNI® (-10,19 mmHg vs. -7,80
mmHg respectively) at identical workload performance (43,21 Watt). Workload
economy, performance- and energy efficacy was better during TNI® vs. LTOT
(30,22 vs. 22,85 m/mmHg; 5,53 vs. 4,24 Watt/mmHg and 2.02 vs. 1,51 kJ/mmHg
respectively).
Conclusion: TNI® compared to LTOT was safe to deliver O2 for pts with hypoxia
during exercise and superior in regard to workload economy, performance- and
energy efficiency.

P2183
The use of submaximal metabolic stress test derived end tidal CO2 may
reflect pulmonary hypertension and need for further workup
Mary Lynn Zaremba, Kristin Elliott, Alicia Redford, Syed Ali, Nipurn Shah,
Sridhar Reddy. St.Clair Pulmonary & Critical Care, 1210 10th Avenue, Port
Huron, MI, United States

There is considerable interest in identifying patients with pulmonary hypertension.
In a small pulmonary practice we looked at the use of end tidal CO2 (ETCO2)
derived from a quick submaximal stress test and its relevance to pulmonary arterial
pressures. Submaximal stress testing is much easier for patients to perform and
is being increasingly used in a small office setting. We looked at patients with
drops in ETCO2 on exercise and echocardiographic parameters of pulmonary
hypertension.
During submaximal metabolic stress testing using Shape non-invasive medical
devise, breath by breath analysis of air flow, O2 consumption and CO2 production
were measured. Patients n=25 with a drop in ETCO2 (n=11) during exercise were
compared to patients with a rise in ETCO2 (n=14). Echocardiographic parameters
were extracted and used for analysis.
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In the group of patients with a drop in ETCO2 there was a significantly higher
peak right ventricular systolic pressure (p=0.013477) compared to patients with an
increase in ETCO2 during exercise.
Submaximal stress testing can be easily performed in the outpatient setting. In
patients being evaluated for pulmonary disease and dyspnea, submaximal stress
testing may help detect patients that may benefit from further workup of pulmonary
hypertension.

256. Epidemiology, diagnosis and treatment in
obstructive sleep apnoea

P2184
The SHIP-Trend study – Epidemiology of sleep apnoea in Germany
Ingo Fietze1, Alexander Blau1, Isabella von Mengden1, Sandra Zimmermann1,
Beate Diecker1, Claudia Biro1, Iris Rieger1, Katharina Lau2, Anne Obst2,
Henry Voelzke3, Ralf Ewert2, Martin Glos1, Thomas Penzel1. 1Cardiology and
Angiology, Center of Sleep Medicine, Charité, CCM, Berlin, Germany; 2Center
of Internal Medicine, Cardiology and Pulmology, Greifswald, Mecklenburg
Vorpommern, Germany; 3Institute for Community Medicine,
SHIP/Clinical-Epidemiological Research, Greifswald, Mecklenburg Vorpommern,
Germany

The SHIP-TREND study (Study of Health in Pomerania) is the first German
population based study which implemented polysomnography (PSG) as one of
the key investigations. 6000 inhabitants are drawn from the inhabitants registry.
The main focus of SHIP-Trend is a full body MRI to evaluate the health status
in northeast of Germany. An increased cardiovascular risk has been found in this
region.
Cardiorespiratory PSG will be performed in all subjects between 20 and 79 years
of age which agreed to participate. These subjects completed the Insomnia Severity
Index (ISI scale), Epworth Sleepiness Scale (ESS), Pittsburgh Sleep Quality Index
(PSQI) and Restless- Legs Syndrome Diagnostic Index (RLS-DI). Additionally all
participants answered some specific questions about sleep duration and quality.
Until December 2010 2769 volunteers entered the study and 966 of them under-
went PSG. In a preliminary analysis 502 subjects were analyzed (225 female,
277 male). The mean age was 53,03 years. 117 of 502 subjects (23.31%) showed
an apnoea-hypopnoea index (AHI) greater than 15 per hour sleep. There was a
significant difference in gender when investigating the prevalence of obstructive
and central apnoeas. Mean AHI in women was 7.2 per hour sleep and in men 13.4
per hour sleep. Independent of gender AHI increased with age.
There is a high prevalence of obstructive sleep apnoea in pommeranian population.
Men showed more nocturnal breathing events than women. We detected in both
groups a progression of breathing events with age. After completing all subjects
the influence of BMI and comorbid conditions will be analyzed.

P2185
Gender differences in sleep apnea severity are diminished during REM sleep
Maria Pallayova, Igor Peregrim, Zoltan Tomori, Viliam Donic. Department of
Physiology and Sleep Laboratory, PJ Safarik University School of Medicine,
Kosice, Slovakia (Slovak Republic)

Background: It has been shown previously that sleep apnea (SA) is substantially
more common and more severe in men than women. Yet, the precise pathophys-
iological mechanisms accounting for gender differences in SA remain less well
understood.
Method: A retrospective chart review was performed on patients who underwent
in-lab polysomnography between January 2009 and December 2010 to examine
the influence of gender on the polysomnographic features of SA. From 227 con-
secutive adults who met inclusion criteria, we identified 46 male-female pairs
matched individually for age (mean±SD 52±9 years) and BMI (31±6 kg/m2).
Results: Despite similarities in age, BMI, sleep efficiency, and Epworth Sleepiness
Scale score, men had higher total apnea-hypopnea index (AHI) [median (interquar-
tile range) 21.3 (8.6-43.4) vs. 8.8 (1.7-26) events/h; P<0.001] and the level of the
AHI during NREM sleep [21.6 (8.5-43.7) vs. 7.4 (0.7-23.2) events/h; P<0.001]
than did women. Men also had higher oxygen desaturation index [24 (10-53.1)
vs. 14.8 (3.1-29.9) events/h; P<0.001] and lower mean nocturnal oxyhemoglobin
saturation [93 (91-94) vs. 94 (92-95)%; P=0.007]. Surprisingly, there was no
statistical difference in AHI during REM sleep between men and women [21.3
(7-46.7) vs. 14.3 (2.1-45.8) events/h; P=0.662]. In addition, compared to men,
women had a significantly higher difference between REM-AHI and NREM-AHI
(P=0.023).
Conclusions: To conclude, SA is less severe in women than men because of
milder SA during NREM sleep, which is independent of age and BMI. Our
findings indicated that severity of SA is similar in men and women during REM
sleep, suggesting differences between the sexes in upper airway function during
sleep in adults with SA.

P2186
Gender differences in obstructive sleep apnea syndrome (OSAS): A clinical
study (1303 patients)
Licia Ballerin, Marzia Simoni, Lucia Ritrovato, Alfredo Potena. Emergency
Department, Respiratory Unit, University Hospital, Ferrara, Italy

Background: Few studies focused on gender differences among patients with
OSAS. The prevalence of hypertension was not elucidated after controlling for
OSAS severity, age, and obesity grade in men and women, separately, and con-
flicting data were reported on the effect of gender on susceptibility to hypertension
in OSAS.
Aim: To retrospectively assess gender-specific differences in patients with diag-
nosis of OSAS, with particular attention devoted to hypertension.
Methods: 1303 patients (20-90 years, 75% males) with symptoms suggestive
of OSAS underwent overnight home polysomnography, and the apnea-hypopnea
index ≥ 10 defined OSAS diagnosis.
Results: 73% of males and 56% of females had OSAS. Prevalences of obesity,
metabolic disorders, and hypertension were significantly higher in females than
males independent from OSAS. Females were significantly older than males only
among the patients with OSAS. The risk for OSAS was significantly higher in
males than females only in middle ages (40-59 years). OSAS was associated with
obesity in both males (Odds ratio, OR 3.01, 95% Confidence Interval 2.18-4.15)
and females (2.70, 1.64-4.45). Severe OSAS was a risk factor for hypertension
independent from obesity in males (1.67, 1.02-2.63, and 2.61, 1.50-4.54, for non
obese and obese, respectively). OSAS, whatever was its severity, was related to
higher risk for hypertension neither in non-obese nor in obese females.
Conclusions: Although a clear male predominance, we confirmed that with in-
creasing age the prevalence of OSAS in women becomes comparable to that of
males. Among OSAS patients, the male gender was related to higher susceptibility
to hypertension.

P2187
Gender differences in sleep pattern in a cohort of patients with obstructive
sleep apnea syndrome
Sebastian Canisius, Thomas Ploch, Sandra Apelt, Jörg Heitmann, Werner Cassel,
Karl Kesper, Andreas Jerrentrup. Internal Medicine - Section Respiratory
Diseases, Philipps-University Marburg - Faculty of Medicine, Marburg, Germany

Introduction: Besides sleep related breathing disorders, other factors influence
sleep pattern and polysomnographic parameters. Especially gender differences
have been described that must be considered when making therapeutic decisions.
Using data from a cohort of patients with OSAS, we will present gender related
differences derived from a polysomnographic (PSG) examination prior to any
therapeutic intervention.
Methods: Patients with OSAS who were referred to our sleep disorders centre
with suspected sleep disordered breathing were monitored during the diagnostic
visit and filled in the Epworth Sleepiness Scale. PSG recordings were visually
analysed and parameters essential for sleep pattern rating were collected.
Results: Data from 938 patients were collected, consisting of 790 male (age
54.6±12.3 years) and 148 female (age 58.5±12.8 years) subjects. Sleepiness
among genders was not different (males: 380 ESS<11, 410 ESS≥11; females 81
ESS<11, 67 ESS≥11; χ2 p=0.15). However, females had less breathing disorders
(AHI 25.7±24.9/h) than males (AHI 33.0±26.9/h; p<0.05). Percentage of N1
was lower in females than males (10.9±10.4 vs. 16.1±14.4%; p<0.01) while N3
was increased in females (19.9±10.7 vs. 16.2±10.4%; p<0.01). Corresponding
to AHI values, arousal indices were lower in females than males (38.3±22.1 vs.
44.4±25.3/h; p<0.05).
Conclusion: We could show significant differences in light sleep and deep sleep
proportions and arousal indices between male and female OSA patients. In con-
trast, the proportion of sleepy patients was not significantly different. These results
may help to understand gender related differences in reported daytime symptoms
and facilitate therapeutic decisions.

P2188
Obstructive sleep apnoea/hypopnoea syndrome in middle-aged patients:
Differences regarding the gender
Panagis Drakatos, Katerina Varela, Georgios Efremidis, Maria Spiropoulou,
Lampros Beroukas, Konstantina Nikoloutsou, Dimitrios Georgopoulos. Sleep Lab,
2nd Thoracic Department, South-Western Greece Chest Hospital, Patra, Greece

Introduction: It is well known that there are differences of obstructive sleep
apnoea/hypopnoea syndrome (OSAHS) regarding the gender in the elderly. The
aim of this study was to evaluate the possible differences of OSAHS between
middle-aged patients.
Methods: Three hundred and sixty five subjects, aged 45 until 65 years, suspected
OSAHS were examined by full polysomnography, in our Sleep Laboratory the
last years. Two hundred and ninety of them were suffered from OSAHS, 232
men, aged 53.75±5.72 and 58 women, aged 54.73±4.34 (m±SD). The evaluated
parameters were the daytime sleepiness (scoring by Epworth sleepiness scale),
the apnoea/hypopnoea index (AHI) and the duration of nocturnal hypoxemia. The
statistical analysis was done by “t-test” method.
Results: There were statistically significant differences between men and women
regarding the body mass index (BMI) (34.08±6.74 vs 37.71±11.38 respectively,
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p=0.002), the daytime sleepiness (ESS) (12.01±5.06 vs 10.05±5.43, respectively,
p=0.01), and the apnoea-hypopnoea index (AHI) (39.07±24.40 vs 31.28±26.42,
respectively, p=0.03). There is no difference about the duration of nocturnal
hypoxemia between the two groups.
Conclusion: It seems that the prevalence of OSAHS is much higher in middle-aged
men. Compared with men, middle-aged women although had greater BMI, had
less severity of OSAHS and smaller daytime sleepiness. These findings may reflect
structural and functional differences between the sexes in upper airways during
sleep.

P2189
Domiciliary non-invasive ventilation in patients 65 years or older. A case
series study
María Antolina Gómez López, María Josefa Díaz de Atauri Rodríguez de los
Ríos, Salvador de la Torre Carazo, Jesús Muñoz Méndez, Beatriz Arias Arco,
Trinidad Díaz Cambriles. Neumology Service, Hospital Universitario 12 de
Octubre, Madrid, Spain

Aim: To describe the clinic characteristics of patients with domiciliary non-invasive
ventilation (DNIV) in 65 years or older at BIPAP onset in a Sleep Disorders Unit
(SDU).
Methods: Transversal descriptive study of a case series between February 2000
and June 2010. Inclusion criteria: 1. Age ≥ 65 years at BIPAP onset. 2. Poli-
somnography or Polygraphy available prior BIPAP prescription.
Definitions: SAHS was considered when AHI ≥ 10 and severe SAHS if AHI ≥
30; Obesity Hypoventilation Syndrome (OHS) was defined as a BMI ≥ 30 and
PaCO2 ≥ 45 mmHg at daytime; Excessive Daytime Somnolence (EDS) if Epworth
Somnolence Scale (ESS) score ≥ 12.
Results: 82 out of 153 patients with DNIV met the inclusion criteria. 53 (65%)
women and 29 (35%) men. Values expressed by mean ± standard deviation
were: Age when starting treatment: 72±4; BMI: 37.54±6.9; neck circumference:
41.9±3.5 cm; ESS: 10.7±5.3; EDS: 37 (41%) patients; AHI: 31.7±22. SAHS was
diagnosed in 75 (91.5%) patients and was severe in 36 (44%). BIPAP prescription
was due to: OHS in 48 (59%) patients, combined pathology in 20 (24%) patients,
neuromuscular disease in 9 (11%) and COPD in 5 (6%) patients.
BIPAP was initially prescribed in 38 (46%) patients, most of them with neuromus-
cular disease and combined pathology (p 0.017). Conversely, in 44 (54%) patients,
most of them with OHS or COPD (p 0,017), it was prescribed CPAP at first and
changed to BIPAP.
Conclusions: Half of the patients with DNIV were ≥ 65 years old at the beginning
of the treatment. All patients were obese and most of them, women. The most
common cause of prescribing BIPAP was neuromuscular disease and the most
common cause of change from CPAP to BIPAP was OHS.

P2190
Relationship between obstructive sleep apnea syndrome severity and age
Nesrin Kiral, Banu Salepçi, Ali Fidan, Elif Torun, Sevda Cömert, Gülsen Saraç,
Ayse Havan, Benan Çaglayan. Chest Diseases, Dr. Lütfi Kirdar Kartal Training
and Research Hospital, Istanbul, Turkey

Aim: To investigate the effect of age on severity of obstructive sleep apnea
syndrome (OSAS) severity was the aim of this study.
Material and Method: The files of 874 OSAS patients diagnosed in our sleep
laboratory between January 2005 – January 2010 were retrospectively analysed.
Polysomnography was performed with Sleep Screen - Viasys device and scor-
ring was done according to the criteria of Rech-Schaffen Kales. Chi-square and
student’s t-test was used in statistical analysis.
Results: There were of 874 OSAS cases in the study. The mean age was 49.1±10.7
and of the cases, 602 (68.9%) were male, 272 (31.1%) were female. The severity
of OSAS was mild in 235 (26.9%), moderate in 224 (25.6%) and severe in 415
(47.5%). A great majority of OSAS cases were belonging (65.2%) 40-59 years age
group. Younger cases were 18.2% and older cases were%16.7 of OSAS patients.
Mean AHI was 33.9 in younger (age<40), 36.8 in middle age (age=40-59) and
42.4 in older (age≥60) group. Age was <50 in 60.4% of mild OSAS cases whereas
was the same in 50% of moderate OSAS and in 42.1% of severe OSAS cases. The
severity of OSAS was statistically significantly increasing as age was advancing
(p<0.05). As the cases were grouped as older and younger than 50 years of age,
AHI, AI and ODI were statistically significantly higher and minimum saturation
was significantly lower in older age group (p<0.05).
Conclusion: OSAS is getting worser as the age is getting advanced.

P2191
Clinical characteristics in octogenarian patients with sleep apnea hypopnea
syndrome
Salvador de la Torre Carazo, Rodrigo Alonso Moralejo, Antolina Gómez López,
Beatriz Arias Arcos, María Josefa Díaz de Atauri, Ángel López Encuentra,
Trinidad Díaz Cambriles, Jesús Muñoz Menéndez. Pneumology Service, Hospital
Universitario 12 de Octubre, Madrid, Spain

Objective: To describe the clinical characteristics of patients of 80 years old or
older at the moment of the study, evaluated in a Sleep Disorders Unit (SDU).
Methods: Transversal descriptive study in a 10 year period (2000-2010). All

patients 80 years old or older at the moment of sleep study were included. SAHS
was considered when AHI ≥ 10 and classified as severe if AHI ≥ 30.
Results: 144 (1.8%) out of 7989 patients studied in our SDU were ≥80 years old
at the moment of the sleep study. No differences of gender were observed. The pa-
tients’ characteristics expressed by mean ± standard deviation were: Age 82±1.7;
BMI 33±4.3; neck circumference 41±9; Epworth 12.52±5.3. Snoring occur in
96%, witnessed apneas in 60%, nocturia in 93% and morning headaches in 47%.
Principal comorbidities were hypertension 79%; dyslipidemia 29%; diabetes 32%;
ischemic cardiovascular disease 15%; cerebrovascular disease 14%; arrhythmias
25%; 2% were active smokers and 3% had alcohol addiction. One or more co-
morbidities were observed in 127 patients (90.7%). Sleep studies consisted of: 65
polysomnographies (45%) and 79 polygraphies (55%) and the results, expressed
in mean ± standard deviation, were: AHI 55.8±18.3; CT90 43±33.5 and ODI
42.8±22.8. SAHS was diagnosed in 135 patients (94%) and was severe in 95
(66%). Conservative treatment was prescribed to 52 patients (36%), while in 90
patients (62%) were prescribed CPAP and 2 patients (2%) non invasive ventilation.
Conclusion: Octogenarians represent only a small percentage of the population
derived to our SDU. Most of them were symptomatic, had comorbidities and
SAHS and, in more than a half of them, it was severe, being prescribed CPAP.

P2192
Pediatric obstructive sleep apnea: Experience of the multidisciplinary sleep
unit of Fundacion Jimenez-Diaz (Madrid-Spain)
María Belén Gallegos1, Zahdia Saavedra1, Ivonne Cabrejos1, María
Fernanda Troncoso1, Genoveva Del Rio2, Nicolás Gonzalez-Mangado1,
Marcel Rodríguez1. 1Pulmonology, Fundación Jiménez-Diaz, Madrid, Spain;
2Pediatric Pulmonolgy, Fundación Jiménez-Diaz, Madrid, Spain

Introduction: The prevalence of pediatric Obstructive Sleep Apnea (OSA) ranges
between 0.2%-4.1%. Adenotonsillar hypertophy is the main cause and its treat-
ment is surgical. The primary objective of this paper is to describe the pediatric
population that is admitted to our Multidisciplinary Sleep Unit (MSU) for study
of suspected OSA.
Methods: Observational retrospective study in which a Polysomnography (PSG)
was performed to 87 children derived from Pediatric Pulmonology consult for
suspected OSA between December2009-January.
Contingency tables and Fisher’s P were used for data analysis.
Results: In our studied population: 34.5% female and 65.5% male; median age:
6.42 years; 7.2% overweight and 27.7% obese.
OSA was diagnosed in 37.9% (72.72% male,27.27% female); 3.4% mild, 12.36%
moderate,21.8% severe OSA. Their symptoms were: snoring 100%, observed
apneas 97%, restless sleep 72.7%, labored breathing 45.5% and enuresis 40.6%.
Significant association was found between OSA and obesity, observed apneas,
enuresis, adenoid and tonsillar hypertrophy (p 0.04, p 0.02, p 0.024, p 0.027,
p 0.040 respectively). Mean PSG parameters: sleep efficiency: 79.32%, AHI:
19/hour, Oxygen desaturation index (IDO): 14.35/hr, time under 90% oxygen sat-
uration (T90): 3.97% and mean microarousal index: 19.56/hr. Surgically treatment
performed in 60% (75% adenotonsillectomy, 20% adenoidectomy, 5% tonsillec-
tomy)
Conclusions: 1. Enuresis, observed apneas, adenotonsillar hypertrophy and BMI
had a significant association with OSA in our pediatric population.

P2193
Evolution of treatment with CPAP over 21 months of follow-up in patients
with sleep apnea hypopnea syndrome
Juan Fernández-Lahera, Francisco García Río, Carlos Carpio, Darwin Feliz,
David Romero, Eli Martínez, Concepción Prados, Rodolfo Alvarez-Sala.
Pneumology, University Hospital la Paz. IdiPAZ, Madrid, Spain

Objectives: 1) Analyse the evolution of the hours/days ratio of the use of CPAP
in patients with sleep apnea hypopnea syndrome over a period of 21 months.
2) Study the factors related to poor treatment compliance (<3.5 hours/night).
Material and method: A total of 83 patients with sleep apnea hypopnea syndrome
(AHI 49±22 h-1) treated with CPAP were included. The utilisation ratio of CPAP
was recorded at 3, 6, 9, 12, 15, 18, and 21 months.
Anthropometric and socio-work variables were also recorded, as well as sleep and
CPAP parameters, Epworth scale, comorbidity and evolution.
Results: The ratio (hours/day) of real use of CPAP at 3, 6, 9, 12, 15, 18, and 21
months was: 4.9±2.3; 5.1±2.2; 5.3±2.5; 5.2±2.4; 5.3±2.5; 5.2±2.6 y 5.2±2.5.
A univariate analysis and another adjusted by variables showed that the time of
use did not differ significantly over the 21 months.
Patients who did not comply with treatment (31.6%; use < 3.5 h/d) had a
lower cervical perimeter (39.6±13 vs 44.7±3.6; p<.03), lower AHI (38.9±20.1
vs. 53.8±21.5; p<0.005), greater minimum SpO2 (81.2±4.2 vs. 66.5±17.4;
p<0.016), lower desaturation index (37.5±17.4 vs. 59±27.9; p<0.007) and lower
CPAP pressure (7.8±1.0 vs. 8.8±2.2; p<0.046). The oxygen desaturation index
was an independent predictor of poor treatment compliance (r2= 0, 465; p=0.003).
Conclusions: 1) The CPAP use pattern 3 months after starting treatment is stably
maintained over a 21-month period.
2) Those who did not comply with treatment presented less serious sleep param-
eters, lower cervical perimeters, and lower prescribed CPAP pressure than those
who complied.
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P2194
Sleep-disordered breathing (SDB) and obstructive sleep apnea (OSA) in
elderly population with high and low BMI
Ginevra Del Giudice, Antonello Colangeli, Paolo Carducci, Marina Carunchio,
Roberta Di Crecchio, Alfeo Fiore-Donati. Pulmonary Medicine and Respiratory
Semi-Intensive Care Unit, “San Salvatore” Hospital, L’Aquila, Abruzzo, Italy

Background: SDB has a high prevalence in the elderly population.OSA has been
recognized in 7-18% of elderly people.
Aim: Evaluate clinical and sleep characteristics of OSA in a group of elderly
patients with SDB according to BMI.
Methods: 47 patients (34M,13F) over 70 yrs old with SDB divided in 2 groups
according to BMI (< or > than 25.0). SDB are studied by means of cardiorespira-
tory polygraphy. Descriptive statistics were calculated for all variables. Statistical
analyses were performed using S-Plus.
Results: 19 patients with BMI< 24.9 (group A) and 28 with BMI > 24.9 (group
B). The group A (Mean age 75,6±4,2. BMI 23,6. SaO2 92,7±1,9%) reported
more difficulty falling asleep (p<0.001) and more daytime sleepines (p=0.0014);
AH index were 18,3±1,4 with prevalence of obstructive events as well as group
B (AH index 17,6±1,5).Time in bed was 258,6±60,0 min and in group A. Group
B (74,9±3,9 mean age. BMI 35,2±5. SaO2 90,7±5,0) had AH index and mean
hypopnea duration (27,5±1,1 vs 38,6±4,2) lower than group A. Group B had no
longer time in bed (286,2±76,2 min) than other group. Single regression analysis
were performed by age related to time in bed, hypopnea duration and apnea
duration and was statistically significant only in group A according to time to bed
and age (p=.035).
Conclusion: OSA in elderly patients is underdiagnosed. Atypical presentation in
elderly patients are common. Low BMI in elderly not excluded OSA risk. We
emphasized the need for adjusting the OSA criteria in elderly persons to avoid
interpreting OSA symptoms attributable to other diseases more common in old
patients.

P2195
Follow-up of children with obstructive sleep apnea syndrome treated with
adenotonsillectomy
Filomena Ianniello, Danila D’Onofrio, Maria Chiara Paolino, Rosa Castaldo,
Alceo Crescenzi, Alessandra Tabarrini, Silvia Miano, Marco Del Pozzo, Maria
Pia Villa. NESMOS Department, Pediatric Unit, S. Andrea Hospital, Faculty of
Medicine and Psychology, University la Sapienza, Rome, Italy

Background: Hypertrophy of adenotonsillar tissue is an undisputed contributor to
the development of OSAS in otherwise healthy children. A multicenter retrospec-
tive study shows the surgery approach has a resolution rate of about 27%. So it
will be important to identify children who will not resolve OSAS after adenoton-
sillectomy (AT) in order to plan an appropriate and integrated treatment for them.
Aim: To evaluate the role of AT in the outcome of children with OSAS.
Methods: Children affected by adenotonsillar hypertrophy, who underwent ade-
notonsillectomy for moderate-severe OSAS, were enrolled, from 2008 to 2009.
All children underwent a complete clinical examination and overnight polysomno-
graphic study before AT and after 12 months of follow-up.
Results: We included 21 children (mean age 4.09±1.76; M/F 17/4), with a mean
body mass index –BMI- of 15.86±2.4 kg/m2, with a mean apnea hyponea index
(AHI) of 15.08±8.8 ev/hr. Twelve children (57.1%) had malocclusions. After one
year, 13 children showed a complete resolution of disease (61.9%) (AHI 0.3±0.3
ev/hr), while 8 children (38.1%) had a residual disease (AHI 2.6±1.1 ev/hr).
Children with a residual disease had a higher BMI at baseline (16.5±3.7kg/m2

vs 15.4±1.1 kg/m2, p<0.05) and a higher prevalence of malocclusions compared
to those with a complete resolution (7/8, vs 5/13, X2=4.86, p<0.05). Stepwise
multiple linear regression analysis identify malocclusion as the most important
variable influencing the outcome (R2=0.24).
Conclusions: Although AT is the gold standard in children with OSAS and ade-
notonsillar hypertrophy, treatment of malocclusions need to be added to achieve a
complete resolution of the disease.

P2196
Clinical reproducibility of the pedriatric sleep questionnaire (PSQ)
José Luis Fernández Sánchez, Amparo Rosa Sánchez Serrano, Paola
Gudiel Arriaza, Sergio Cadenas Menéndez, Susana Carmen García Vicente,
Juan Márquez Márquez, Mateo Torracchi Carrasco, Irene Alaejos Pascual, María
José Bernabé Barrios. Pulmonology, Salamanca University Clinical Hospital,
Salamanca, Spain

The Pediatric Sleep Questionnaire (PSQ) has two versions: a shorter one, which
has been validated for sleep-related breathing disorders, and an extended version,
which deals with a wider range of sleep disturbances. The Spanish version of the
PSQ could be a suitable tool both for screening patients who require medical tests
and for epidemiological research. Our objective was to evaluate its reproducibility
in the clinical setting.
Material and methods: 62 patients in pediatric age were gathered consecutively,
53% were male with a mean age of 5.15 years old (± 3.05) to whom a conventional
polysomnography (PSG) was performed because of a probable diagnosis of SAHS.
The 24 items of the PSQ (validated Spanish version for sleep- related breathing
disorders) were completed at the Pediatric Outpatient Clinic and the night before

the sleep study performed at the Respiratory Care Sleep Unit, both data were
compared to let show discrepancies between PSQ scores.
Results: The mean PSQ score at the Pediatric Outpatients Clinic was 9,42 (±
4,77) and the previous score prior the PSG at the Sleep Unit was 8,7±4,99, with a
correlation between both of 0,66 (p <0,0001). The statistical concordance between
the two determinations of PSQ was moderate considering the cut line when 33%
of the items were positive (kappa index 0.4, p= 0.003).
Conclusion: The PSQ score is highly variable when administered sequentially to a
clinical pediatric population being evaluated for a potential sleep-related breathing
disorder.

P2197
The STOP questionnaire is the best screener for obstructive sleep apnoea
syndrome at the sleep clinic
Keshaf Sharma1, Imran Sulaiman1, Melissa McDonnell1, Akke Vellinga2,
J.J. Gilmartin1. 1Department of Respiratory Medicine, Merlin Park University
Hospital, Galway, Ireland; 2Department of General Practice, National University
of Ireland, Galway, Ireland

It is important to correctly identify high risk Obstructive Sleep Apnoea Syndrome
(OSAS) patients to minimize costs. The gold standard for the diagnosis of OSAS
remains polysomnography (PSG), but is resource intensive and with restricted
availability. We therefore performed a pilot study to compare the Epworth, Berlin,
STOP and STOPBANG questionnaires in their ability to identify OSAS confirmed
by PSG among high risk patients. Additionally, cut off points to improve clinical
prediction of OSAS were explored.
Results: To date a total of 56 patients have complete data. Their mean BMI was
35.7 (±7.9), collar size 43.5 cm (±4.2) and 35 (63%) were male. Based on an
AHI ≥ 15, 31 (55%) were diagnosed with significant OSAS.Those with OSAS
had significantly higher BMI as well as collar size. The Epworth questionnaire
(cut off 10) had a sensitivity of 77% and specificity of 52%, the Berlin 97% and
24% respectively, STOP 100% and 28%; and STOPBANG 100% and 12%.
Conclusions: If only patients with high risk scores were selected for subsequent
PSG, 59% (Epworth), 13% (Berlin), 86% (STOP) and 93% (STOPBANG) of the
patients would be tested. The STOP questionnaire resulted in the best sensitiv-
ity/specificity combination (if false negatives are unacceptable) but this would
mean that 86% of the patients would have PSG but only 55% would have OSAS.
No other combination of factors was found to improve specificity without a
considerable decrease in sensitivity.
STOP is the simplest and most effective screening questionnaire to identify pa-
tients with OSAS and could reduce the need for PSG by 14%. A larger cohort is
needed to confirm these findings and improve specificity of the questionnaires.

P2198
Questionnaire designed to identify patients with moderate/severe sleep
apnoea and its correlation with polysomnography
Ricardo L.M. Duarte, Flavio J.M. da Silveira. Sleep - Laboratório do Sono,
Centro Médico BarraShopping, Rio de Janeiro, Brazil

Background: Polysomnography (PSG) is used for obstructive sleep apnoea (OSA)
diagnosis; due its high cost is necessary to obtain clinical scores to evaluate the
probability of OSA.
Aim: Evaluate the utility of the ACHaR as screening test for moderate/severe OSA
in subjects recruited in an outpatient clinic.
Methods: Prospective study realized between January 2006 and December 2010.
All patients enrolled were studied in a sleep center with full PSG and also com-
pleted an easy to apply questionnaire (ACHaR). This test has 4 dichotomized
variables: snoring, hypertension, neck circumference (cutoff = 40cm), and reports
of nocturnal gasping/chocking; having a total score of 0-4 points. A score of 2
or more indicated high risk for moderate/severe OSA (by PSG, apnoea/hypopnea
index ≥ 15/hr).
Results: 753 adult patients (74.5% men) were studied (median age = 47.0 yrs.).
Using ACHaR, 646 patients (85.8%) were classified as high risk of moderate/severe
OSA and 107 patients (14.2%) with low risk. The prevalence of moderate/severe
OSA after PSG was different between these 2 groups: 72.4% (high risk) and
24.2% (low risk); p<0.001. The sensitivity, specificity, positive predictive value,
negative predictive value, accuracy, and odds ratio (high risk vs. low risk) of
the ACHaR score used as screening for moderate/severe OSA were, respectively:
94.7%, 31.2%, 72.4%, 75.7%, 72.9%, and 8.19 [95% CI = 5.09-13.16]. According
to the receiver operating characteristic curve, the ACHaR score had area under the
curve = 0.63 [95% CI = 0.58-0.67].
Conclusions: This study indicates that the ACHaR questionnaire was good sensi-
tivity in detecting the patients with moderate/severe OSA.

P2199
Continuous positive airway pressure in patients with obstructive sleep apnea:
Adherence dependent on apnea-hypopnea index, leakage and mask pressure
Holger Woehrle1, Andrea Graml1, Gerhard Weinreich2. 1Science Center,
ResMed, Martinsried, Germany; 2Pneumology, Ruhrlandklinik - University
Hospital, Essen, Germany

Background: CPAP (continuous positive airway pressure) is the standard therapy

390s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



MONDAY, SEPTEMBER 26TH 2011

for obstructive sleep apnea (OSA). While a lot of studies analysed adherence
of CPAP therapy in general, only little is known on adherence dependent on
apnea-hypopnea index (AHI), leakage and mask pressure.
Methods: In a retrospective data analysis we determined age-dependent adherence
of 4821 German patients (age = 58.4±11.2 years; 17.6% female, 82.4% male)
treated with the CPAP device S8 (ResMed, Sydney, Australia). We studied AHI,
mean mask pressure, mean leakage, hours of use per night and efficiency (days of
use/total days).
Results: Mean therapy duration was 3.5±3.6 years. In the subgroups AHI<5/h,
AHI=5-10/h, AHI>10-15/h and AHI>15/h hours used/night (range 368 to 378
min) and days used/week (range 5.8 to 6.2) were similar. Furthermore, adherence
was similar in the leakage subgroups <0.1 l/s, =0.1-0.2 l/s, >0.2-0.3 l/s, >0.3-0.4
l/s, >0.4-0.5 l/s and >0.5 l/s in terms of hours used/night (range 361 to 380 min)
and days used/week (range 6.0 to 6.2). Up to mask pressure of 14 cmH2O hours
used/night increased significantly. In the subgroup mask pressure=4-6 cmH2O
patients used the device on average 350 min, whereas patients with mask pressure
>12-14 cmH2O used it more than an hour longer (415min). Moreover, there was a
continuous increase between the lowest mask pressure subgroup (4-6 cmH2O) and
the highest mask pressure (>14 cmH2O). Range was 5.7 to 6.5 days used/week
Conclusion: Adherence to therapy is high and therapeutic efficacy is excellent in
long-term CPAP users. Adherence increases with mask pressure.

P2200
Importance of a questionnaire study on Latin American physicians about
sleep apnea
Ivan Cherrez-Ojeda, Thomas Guerrero, Ronni Mantilla. Allergy and
Pulmonology, RESPIRALAB-Kennedy Hospital, Guayaquil, Ecuador Allergy and
Pulmonology, RESPIRALAB, Guayaquil, Ecuador Allergy and Pulmonology,
RESPIRALAB, Guayaquil, Ecuador

Introduction: We considered appropriate to investigate the knowledge and at-
titudes of obstructive sleep apnea among our physicians in the Latin-American
community.
Methods: Cross sectional survey study done in Ecuator. We previously translated
the questionnaire obstructive sleep apnea knowledge and attitude (OSAKA) in
English to Spanish.
Results: Out of the 284 questionnaires delivered just 193 (68%) questionnaires
were completed and analyze.We found among questions that involved treatment
of OSA that uvulopalatopharyngoplasty is curative for OSA (68%) and that laser-
assisted uvuloplasty is an appriopate treatment for severe OSA (84%). 55% of
respondents think that CPAP is the first line of treatment of OSA, however 91%
think that treatment always begin with an automated CPAP before than a fixed
CPAP.
Knowledge scores ranged from 0 to 19 (mean + SD = 10,4 + 2, 74). So fifty
five percent 55%, of respondents got the questions right. Regarding the normal
index of apnea in adults there is a clearly misunderstanding 75,6%. Concerning
the complications of OSA no more than halve of the respondents 43% know that
hypertension is a long term complication, however 85,5% have a tendency to know
that arrhythmias can occur with OSA.
Conclusion: In general there is a low knowledge of OSA among Latin-American
physicians.In the treatment of OSA more than halve still consider that surgery
is the correct treatment for OSA, and even though halve know that CPAP is the
first line treatment only 8,8% will choose a fixed CPAP from the beginning of
treatment. It is necessary to improve our education in the field of sleep apnea
starting at medical school and among graduated physicians.

P2201
Modified sleep apnea clinical score: Is usefull in our clinical practice?
M. Isabel Andrade, José Antonio Cascante, Amaia Iridoy, María Hernández,
Pilar Cebollero, V. Manuel Eguía, José Javier Hueto. Pneumology B, Complejo
Hospitalario de Navarra, Pamplona, Navarra, Spain

Introduction: The aim of our work was to determine if the corrected neck
perimeter (CNP) is useful in the OSAS severity prediction.
Methods: Descriptive study in which we have included 337 patients sent to the
sleep unit by OSAS’s clinical suspicion, from January 2007-2011 whom a poli-
somnografy was realized. We calculated the CNP according to Flemong’s formula,
which adds 3cm to the measured neck perimeter if the individual is a snorer,
other 3cm if they have episodes of choke or gasp most nights and 4cm if they are
hypertense. There have not been included in this study the patients in whom we
couldn’t calculate the formula. We have considered 3 degrees of severity: 1 if the
CNP is <43, 2 if it is between 43 and 48, and 3 if it is >48 cm. We consider a mild
OSAS if the IAH is 5-15, moderate if it is between 15-30, and severe if IAH>30.
Results: The middle age of our patients was 50y (16-80); 78% males. The pa-
tient’s percentage with different degrees of OSAS’s severity according to his CNP
is expressed in the table.

CPN IAH <5 IAH 5–15 IAH 15–30 IAH >30

<43 (n=61) 17 (28%) 22 (36%) 8 (13%) 14 (23%)
43–48 (n=112) 18 (16%) 28 (25%) 29 (28%) 37 (33%)
>48 (n=164) 6 (4%) 30 (18%) 34 (21%) 94 (57%)

IAH’s average was 24 in the group with CNP <43 cm, in the group 43-48 was
29, and in the >48, it was 42, being statistically significant difference (p<0,0001),
when we use Anova one factor and proportion’s contrast (squareXi).
Conclusions: The CNP is significantly correlated by the OSAS severity. By con-
trast in others studies, in our environment, the IAH> 5 probability post test, is
72%, when the CNP is > 43, and doesn’t predict severity. The IAH> 5 probability
post test is 96% if the CPN is> 48 and predicts OSAS severity.

P2202
Web-based follow-up of CPAP compliance in obstructive sleep apnea
syndrome: A pilot study
Valentina Isetta1, Carmen Leon2, Ramon Farre1,3,4 , Josep Maria Montserrat2,3,4 .
1Unit of Biophysics and Bioengineering, Faculty of Medicine, University of
Barcelona, Barcelona, Spain; 2Sleep Lab - Pneumology Department, Hospital
Clínic, Barcelona, Spain; 3CIBER de Enfermedades Respiratorias, Ciberes,
Bunyola, Spain; 4Institut d’Investigacions Biomèdiques August Pi i Sunyer,
IDIBAPS, Barcelona, Spain

Introduction: Despite its fast penetration in many fields, the application of in-
formation and communication technologies in the clinical practice is still very
limited, especially in respiratory medicine. The Obstructive Sleep Apnea Syn-
drome (OSAS) is a disease in which, because of its prevalence and chronic nature,
telemedicine has a great potential.
Objective: To develop and to assess the feasibility of a web-based follow-up of
continuous positive pressure airway pressure (CPAP) therapy in OSAS patients.
Methods: An easy-structured web site was created for this study and each patient
was given access to his/her own data exclusively. By visiting the web site, patients
could answer to a weekly questionnaire about symptoms, sleep quality, potential
CPAP side effects, physical activity and body weight, having the patient access to
continuously updated temporal trends in graphical format. Moreover, informative
documents about OSAS and CPAP therapy were available to free download.
Results: On a total of 163 consecutive patients of the Sleep Clinic, 66 reported
minimum knowledge of the Internet and agreed to participate. After 12 weeks of
monitoring, the participation rate was high (82%). In addition, patients responded
to a satisfaction survey through the website, showing a level of agreement to the
statement “Overall I am satisfied with the web service” of 4.3±0.58 points (1 = I
strongly disagree, 5 = I strongly agree) and their potential interest in participating
in a long-term web-based monitoring.
Conclusions: The results of this pilot study show the potential usefulness of the
Internet as a tool for home monitoring of OSAS patients and CPAP compliance
improvement.

257. Physiology and diagnostic technology in
obstructive sleep apnoea

P2203
Sleep disordered breathing detected by a new automated ECG analysis in
subjects with insomnia
Thomas Penzel, Carmen Garcia, Martin Glos, Christoph Schoebel,
Martina Sebert, Ingo Fietze. Interdisciplinary Sleep Medicine Center, Department
for Cardiology, Charité Universitätsmedizin Berlin, Berlin, Germany

Patients with severe complaints of insomnia are sometimes investigated in a sleep
laboratory in order to test for other causes of their complaints such as sleep
disordered breathing or other sleep disorders.
We investigated 64 patients with primary insomnia with cardiorespiratory
polysomnography. Sleep stages, arousal and respiratory events were scored ac-
cording to AASM criteria. ECG was analyzed by a special software (Hypnocore)
which can provide a sleep evaluation and a respiratory event score by a new auto-
mated analysis. All patients were analyzed in two steps. The second analysis was
performed on 54 patients after removing those with bad signal quality, arrhythmias
and a total sleep time below 3 hours.
The analysis of respiratory events based on ECG in the group of 64 subjects
resulted in 52 subjects (48 true negative, 4 false negative) with an RDI0<5/h.
12 subjects (10 true positive, 2 false positive) were scored with an RDI>5/h.
Agreement was 0.91. For the second analysis agreement remained the same. Sleep
stages in the second analysis were scored surprisingly good: 48.9% (ECG) vs.
48.7% (PSG) for light sleep, 15.7% (ECG) vs. 15.8% (PSG) for slow wave sleep,
14.0% (ECG) vs. 23.4% (PSG) for wake, and 19.9% (ECG) vs. 12.2% (PSG) for
REM sleep.
Not many respiratory events occur in insomnia patients. These events are detected
with a sufficient accuracy using the new ECG based algorithms. Sleep stage
analysis based on ECG did show a good ability to distinguish light sleep, slow
wave sleep, and wake/REM sleep. To distinguish wake and REM sleep by ECG
alone has a lower accuracy due to high sympathetic activity in both states.
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P2204
Respiratory polygraphy versus polysomnography for the diagnosis of
obstructive sleep apnoeas in children
Lyna Hammoudi1, Fawzia Heraut2, Florence Bour3, Ha Trang1. 1Paediatric
Sleep Centre, Robert Debre Hospital, Paris, France; 2Lab of Neurophysiology,
Raymond Poincare Hospital, Garches, France; 3Lab of Neurophysiology,
Gonesse Hospital, Gonesse, France

Full attended polysomnography (PSG) is the gold standard for diagnosis of ob-
structive sleep apnoeas (OSA). No consensus exists on the reliability of Respiratory
Polygraphy (RP) for that purpose in children. This study aims to assess reliability
between RP and PSG of determining sleep-related respiratory data in children.
Twenty children with suspected OSA (10 yrs, 4-16) had full PSG performed in
the Paediatric Sleep Centre, Robert Debré hospital, Paris, France. One investigator
(LH) performed analysis using 2 modes in a random order: PSG mode (neuro-
physiologic and respiratory traces available) and RP mode (EEG, EOG, EMG not
available on screen). Sleep was scored in PSG mode using Rechtschaffen-Kales
criteria, and in RP mode using those of Moss et al (2005) which are mainly based
upon variation of cardiac rhythm. Respiration was scored in the same manner for
both modes using commonly accepted paediatric criteria. Intra-class correlation
coefficients (ICC) were calculated.

ICC 95% CI

total sleep time 0.240 –0.215 to 0.610
OAH index 0.818 0.596 to 0.924
OA mean duration 0.521 0.114 to 0.778
H mean duration 0.235 –0.220 to 0.606
sleep time with OAH 0.463 0.038 to 0.746
minimal SaO2 0.952 0.884 to 0.981

When using PSG mode, total sleep time was 517 min (360-633), obstructive
apnoea-hypopnoea (OAH) index was 6.3 (0.2-66) and minimal SaO2 was 86%
(71-95). Low ICC was found for sleep data. There was some reliability between RP
and PSG of measuring OAH index and minimal SaO2, but not of measuring mean
duration of events and sleep time in OAH. These results prompt further studies to
be performed in a higher number of children before determining recommendations
of routine use of RP in children with suspected OSA.

P2205
Overnight oximetry as a screening tool for diagnosing obstructive sleep apnea
in high altitude residents
B.N.B. Mahaveera Prasad, C.A. Tukaram. Medicine, Military Hospital
Wellington, Wellington Barracks, The Nilgiris District, Tamilnadu, India

Aim: To determine the value of overnight nocturnal oximetry in strongly suspected
cases of obstructive sleep apnea (OSA) among residents of high altitude.
Methods: This study is a retrospective analysis of prior overnight oximetry data
of permanent residents staying at altitudes between 7000 to 8000 feet above the
sea level who had a high pretest probability of OSA. The cases in this study were
subsequently confirmed to have OSA by overnight sleep study (polysomnogra-
phy). To determine the mean daytime and nocturnal oxygen saturation values for
comparision with the study group, matched healthy non smokers residing in the
area were studied by daytime and nocturnal oximetry.
Results: There were 12 males and 9 females in the study who had confirmed
OSA.They were in the age group between 36 to 48 years. All had severe
OSA.Nocturnal oximetry in these cases revealed more than 15 events of oxygen
desaturation per hour of sleep with oxygen saturation falling more than 10 percent
below pre-sleep awake baseline values. The awake oxygen saturation of all these
cases were normal and were matching with mean value of 92 percent observed
among 20 controls.The nocturnal oxygen desaturation among control group was
less than 4 percent of awake values and events of desaturation were less than 5
times per hour of sleep.
Conclusion: Overnight oximetry is a useful screening tool in cases of OSA resid-
ing at high altitude areas.It can be used to confirm diagnosis of OSA in cases with
a high pretest probability.

P2206
A new tool to help patients with obstructive sleep apnea syndrome (OSAS)
make informed therapeutic choices
Nathalie Pelletier-Fleury1 , Amiram Gafni2, Nicolas Krucien1, Bernard Fleury3.
1CERMES, CNRS UMR8211 - INSERM U988 - EHESS - UPD, Villejuif, France;
2Centre for Health Economics and Policy Analysis Department of Clinical
Epidemiology and Biostatistics, McMaster University, Hamilton, ON, Canada;
3Sleep Unit, Hôpital Saint-Antoine, Paris, France

There remains concern that patients may not be fully informed regarding their me-
chanical treatment options for OSAS: continuous positive airway pressure (CPAP)
or oral appliance (OA).
Objective: To develop a tool to help clinicians inform patients about treatment
options, and to assess its validity, reliability and acceptability.
Methods: We developed a decision board (DB), to present information regarding
the potential benefits and side effects of the 2 treatment options, using the best

available evidence. To test validity, we evaluated in 34 healthy volunteers the extent
to which the respondents’ preferences for a treatment changed predictably when
the rate of effectiveness and side-effects were modified. Reliability was tested by
re-administering the DB 2 weeks after (kappa test). The DB acceptability was
evaluated in 68 consecutive patients newly diagnosed with OSAS, AHI=39 (22).
Results: In healthy volunteers, 58.8% chose OA, 41.2% chose CPAP. In the former
group, 85% switched preference when the rate of effectiveness was reduced from
6/10 to 3/10, and 90% when the occurrence of occlusal contacts modification
increased from 4/10 to 8/10. In the CPAP group, 57% switched when effectiveness
was reduced from 10/10 to 5/10, and 42% when non compliance due to adverse
effects increased from 3/10 to 6/10. Reliability was excellent (k=0.94). Concerning
acceptability, 90% of the patients were satisfied with the information provided in
the DB and 88% indicated that it helped them make a decision. The average score
of true/false test of comprehension was 7.9 of 10 (range, 4 to 10).
Conclusion: The DB is a valid, reliable and acceptable tool to assess OSAS
patients’ preferences.

P2207
Comparing different flow rates (20 and 35 l/min) under high-nasal flow
therapy for the obstructive sleep apnoea syndrome (OSAS)
Georg Nilius1, Ulrike Domanskie1, Karl-Josef Franke1, Karl-Heinz Ruhle1,
Hartmut Schneider2. 1Pneumology, HELIOS-Klinik Hagen-Ambrock, Hagen,
Germany; 2Pneumology, John-Hopkins-University, Baltimore, United States

Introduction: We have demonstrated that 20 l/min nasal insufflation of airflow
(HNF) can treat a subgroup of OSAS patients (Nilius G et al. Chest. 2010;
137:521-8). The aim of this study was to compare the effect of two flow rates (20
l/min (HNF20) and 35 l/min (HNF35)) on sleep disordered breathing.
Methods: 18 CPAP-naïve patients (6 women, age 56.6±7.3, BMI 32.6±3.8 kg/m2,
ESS 9.3±5.2) with more than 50% Hypopnoeas during a diagnostic night were
recruited. During the treatment night both HNF20 and HNF35 were administered
in a random order for a minimum of three hours each.
Results: The total event rate (AHI) in NREM/REM sleep was at baseline
25±13/37±23, at HF20 L/min 23±14/22±22 and at HF35 L/min 19,0±13/15±18
(P<0.05 for REM). There were significant improvement HI, but AI at 35 L/min
versus 20 L/min in NREM and REM sleep. The lack of AI responses was associ-
ated with a significant increase in cenctral AI (baseline vs HNF20 vs HNF35; 1 vs
8 vs 6 events/hour). Nevertheless Oxygenation (T90) improved considerably with
HNF35 compared to HNF20 and baseline in both sleep states.

AHI HI

Baseline HNF20 HNF35 Baseline HNF20 HNF35

NREM 25±13 23±14 19±13 19±8 12±8 11±7*
REM 37±23 22±22 15±18*† 28±18 13±15* 11±11*

*Significant improvement from baseline (p<0.05). †Significant improvement from HNF20.

Conclusion: A flow rate of 35 LPM of nasal insufflation is more effective in
lowing obstructive hypopneas and improving oxygenation than 20 LPM. Nasal
insufflation, however, can increase the event rate of central apneas, independently
of the flow rate, which might offset therapeutic responses in some patients.

P2208
Variability in AHI and mean pressure over time in OSA patients treated with
APAP
Sriram Chandramouli, Dorothy Price, Jennifer Furlong, Syed Huq,
Justine Hadcroft. Dept of Respiratory & Sleep Medicine, Liverpool Heart &
Chest Hospital, Liverpool, Merseyside, United Kingdom

Background: In patients with obstructive sleep apnoea (OSA), studies have shown
that automatic positive airway pressure (APAP) treatment is comparable to contin-
uous positive airway pressure (CPAP) in its cost effectiveness and efficacy. Patients
with OSA are treated with APAP devices in our hospital.
Aims: Monitor changes in APAP and apnoea hypopnoea index (AHI) over a period
of 3 months
Identify factors which affect changes in mean AHI and APAP
Methods: Symptomatic OSA patients [Epworth sleep score (ESS) >10, AHI>10)
were offered APAP therapy and monitored prospectively for 3 months.Data was
downloaded at 2 weeks and 3 months and analyzed using paired t test and multiple
regression.
Results: APAP therapy was initiated in 26 patients (22 men) with a mean (SD)
age of 51 (11.7) years. Mean AHI was 44.5 (25.5) and mean Epworth score was
12 (4.7).
Changes in mean AHI and APAP are shown in the table.

Table 1

Variable Baseline 2 weeks 3 months p value

Mean AHI(SD) 44.5 (25.5) 5 (4.1) 3.8 (3) p<0.0001
Mean APAP – 9.8 (2.5) 10.2 (2.9) p=0.15

Multiple regression identified baseline AHI to be the only predictor of AHI change
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over 2 weeks and 3 months (p<0.0001) while a higher mean APAP at 3 months
was also found to be significant (p<0.0003)
Age, sex or body mass index did not affect changes in mean AHI or APAP.
Conclusions: In our study,AHI was significantly reduced after 2 weeks’ treatment
with APAP and continued to fall at 3 months even though mean pressure did not
change noticeably.AHI change is greatest in patients with a higher baseline AHI
and is affected by mean pressure at 3 months.This implies the influence of other
factors such as change in upper airway muscle dynamics.Larger studies are needed
to elucidate this complex relationship.

P2209
Manual vs. automated analysis of polysomnographic recordings in patients
with COPD
Gerben Stege1, Petra J.E. Vos1, P.N. Richard Dekhuijzen3, Pieter H.E. Hilkens2,
Marjo J.T. van de Ven1, Yvonne Heijdra3, Frank J.J. van den Elshout1.
1Department of Pulmonology, Rijnstate Hospital, Arnhem, Netherlands;
2Department of Neurology, St. Antonius Hospital, Nieuwengein, Netherlands;
3Department of Pulmonology, Radboud University Nijmegen Medical Centre,
Nijmegen, Netherlands

Background: Manual analysis of polysomnography (PSG) is time-consuming and
computer systems have been developed to automatically analyse PSGs. Studies on
the reliability of automated analyses in healthy subjects show varying results. In
patients with Chronic Obstructive Pulmonary Disease (COPD) these studies have
not been performed, while sleep quality can severely be disturbed in these patients.
It is unknown whether automated analysis of PSG in patients with COPD provide
accurate outcomes.
Methods: In a retrospective study the full-night polysomnographic recordings of
patients with and without COPD were analysed manually and automatically. The
outcomes of manual and automated analyses in both groups were compared using
Bland-Altman plots, Students’ paired t-tests, and Pearson’s correlation coefficients.
Results: 50 PSGs from patients with COPD and 57 PSGs from patients with-
out COPD were included. In both study groups agreement between manual and
automatic analyses was poor in nearly all sleep and respiratory parameters, like
the total sleep time, sleep efficiency, sleep latency, amount of REM sleep, no. of
arousals, and the apnoea-hypopnoea-index.
Conclusion: Automatic analysis of PSGs in patients with COPD have poor agree-
ment with manual analysis when looking at sleep and respiratory parameters and
should therefore not replace the manual analysis of PSG recordings in patients
with COPD.

P2210
Heart rate analysis using multiscale entropy in OSA patients under CPAP
treatment – Pilot study
Jakub Radlinski1, Waldemar Tomalak1, Zbigniew Baran2. 1Dept of
Patophysiology of Respiratory System, Institute for TBC & Lung Diseases, Rabka
Branch, Rabka - Zdrój, Poland

One of the common effects of hypopnea/apnea events during sleep are arousals
associated with heart rate change. Methods of nonlinear dynamics which analyze
not only variability but also the complexity of the signal are the effective and
relatively novel techniques used to analyze heart rate variability.
The aim of the study was to explore the possibility of detection of complexity
changes of signal constructed from R-R intervals derived from ECG during full
night PSG in OSA patients (in whom apnea/hypopnea events were eliminated by
CPAP therapy) using informative entropy.
21 patients undergoing routine diagnostic in sleep lab were recruited for the study
(15 male, 6 female; age 52±9 years; BMI 35.8±5.4kg/m2; Epworth 13±5). The
full night diagnostic PSG and the titration night using auto-CPAP under PSG
supervisory (both according to ASSM rules) were performed (diagnostic to titra-
tion time: 60±31 days). The CPAP therapy was well tolerated (the RDI change
from 72±30 during diagnostic night to 5.9±6.9 during titration night; ODI from
61±31 to 3.8±4.1; AI from 50±26 to 6.5±4.3). The R-R intervals were detected
in recorded ECG signal (250Hz), and the multiscale entropy (Goldberg’s MSE)
was calculated for the scales 1-20.
In the low scales (up to 9) there were no significant difference between diag-
nostic and titration results. In the higher scales there were significant (p<0.05)
differences.
The elimination of respiratory events has no significant effect on beat-to-beat heart
rate complexity. However, using MSE analysis the results of eliminating heart
rhythm changes associated with arousals are clearly visible.

P2211
Validation of a new polygraphy device for the diagnosis of obstructive sleep
apnoea (OSA)
Ulrike Domanski1, K.H. Ruhle1, Margarit Laurent2, Maria Stoica2,
A. Hogrebe1, M.P. D’Ortho2, Georg Nilius1. 1Klinik Ambrock, Universität
Witten-Herdecke, Hagen, Germany; 2Groupe Hospitalier Bichat-Claude Bernard,
Assistance Publique, Hopitaux de Paris, Universite Denis Diderot, Paris, France

Background: Snoring and OSA are such common problems that there is the
potential to overwhelm the capacity of sleep laboratories. The goal of this study

is to validate a new portable respiratory monitoring device (Alice PDX) against
PSG during laboratory recordings, and to assess the devices ability to predict the
presence of OSA in the home environment.
Methods: 45 suspected OSA patients (84.4% male, age 52.8±1.9 years, BMI
30.7±1.1 kg/m2, neck circumference 43.3±0.8 cm and an ESS 9.9±0.7) were
randomized to receive the following diagnostic routines over 3 nights: 1 night with
self applied Alice PDX at home, 1 night simultaneous in Lab Polysomnography
(PSG) and Alice PDX recording, and 1 in Lab PSG. The data were anonymised
and then manually scored according to AASM criteria.
Paired t tests were used to compare each diagnostic modality to the reference
in lab PSG, and correlation co-efficient calculated. Finally, the rate of diagnostic
agreement was calculated.
Results: The Alice PDX was in diagnostic agreement with the simultaneously
recorded reference PSG in 91.2% of studies. In 4.4% of studies the Alice PDX
underestimated the AHI and on 4.4% of occasions the Alice PDX overestimated
the AHI. Similar levels diagnostic agreement were observed when comparing PDX
Home, and PSG Lab to the reference PSG recording.

Table 1

AHI P r2 P

PSG Lam Sim* 17.6±3.2
PDX Lab Sim 15.9±2.6 0.2 0.85 <0.0001
PDX Home 13.5±2.2 0.2 0.71 <0.0001
PSG Lab 17.6±3.2 0.9 0.86 <0.0001

*Reference PSG.

Conclusions: The Alice PDX shows a high level of diagnostic agreement against
PSG when used simultaneously and on a separate occasion at home. When used at
home, the level of agreement is similar to a PSG performed on a separate occasion.

P2212
CPAP setting prediction in OSAS patients
Nikolaos Chavouzis, Katalin Fekete Passa, Afroditi Boutou, Chrysanthi Nakou,
Asimina Paspala, Ioannis Stanopoulos, Georgia Pitsiou, Athanasia Pataka,
Vasilios Bagalas, Paraskevi Argyropoulou. Respiratory Failure Unit, Aristotle
University of Thessaloniki, Thessaloniki, Greece

Aim: To determine how well anthropometric measures and data derived from a
diagnostic polysomnography (PSG) study predict the CPAP setting required for
therapy.
Method: Data of 158 women and 592 men who had a diagnostic overnight
PSG study, a diagnosis of OSAS (Apnea-Hypopnea Index (AHI) >5 and daytime
somnolence) and a CPAP titration study were retrospectively analysed. Regression
analysis was used to assess the predictive value of age, height, weight, neck,
waist and hip circumferences, systolic and diastolic blood pressure at rest and
diagnostic PSG data AHI, desaturation index, minimum (min) saturation, average
saturation, average apnea-hypopnea duration for determining the required CPAP
therapy pressure setting.
Results: Backward regression analysis identified AHI, neck circunference and
min saturation as predective parameters for the CPAP pressure. Age and BMI
were entered at Step 1 hierarchical regression, explaining 6,1% of the variance
in CPAP setting. After entry of AHI, neck circumference and min saturation at
Step 2 the total variance explained by the model as a whole was 19,5%, F(5,697)
= 35,08, p<0,0005. The three control variables explained an additional 13,8%
of the variance in CPAP therapy pressure, after controlling for age and BMI,
Fchange(3,697) = 40,06, p<0,0005. In the final model only the three control
variables were statistically significant, with AHI achieving the highest beta value
(beta=0,24 p<0,0005), then neck circumference (beta=0,17 p<0,0005) and finally
min saturation (beta=-0,14 p=0,001).
Conclusions: OSAS severity, neck circumference and overnight minimum satu-
ration have a statistically significant contribution of 19,5% on the variance of the
CPAP therapy pressure, indipendently of the age and the obesity of the subject.

P2213
Capsaicin-induced cough reflex is inhibited by deep inspiration in children
with mild asthma
Renata Pecova1, Tatiana Michnova2, Jaroslav Fabry2, Tomas Zatko1,
Martina Neuschlova1, Zoltan Tomori3. 1Dept. of Pathophysiology, Jessenius
Medical Faculty, Comenius University in Bratislava, Martin, 2Respiratory
Diseases, Srobar’s Institute of Paediatric Tuberculosis, Dolny Smokovec, 3Dept.
of Physiology and Sleep Laboratory, Faculty of Medicine, Unversity PJ Safarik,
Kosice, Slovakia (Slovak Republic)

Background: Asthma is characterized by bronchospasms accompanied with fre-
quent coughing, the pathogenesis of which is not clear. In healthy adults deep
inspirations (DIs) provide a protective effect against bronchoconstriction triggered
by metacholín, which correlates with the number of accompanying cough efforts.
In adult asthmatics DIs have some spasmolytic effect, which decreases with age
and severity of the disease. Our aim was to test the elicitability of cough reflex by
capsaicin in children with mild asthma and their presupposed inhibition by DIs.
Methods: In 21 children (8 girls and 13 boys of median age 13.3 yr) with mild
asthma (FEV1>80%) the cough reaction to inhalation of increasing concentrations
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of capsaicin from a compressed air-driven nebulizer manifesting with 2 and 5 or
more cough efforts (C2 and C5) was tested. The effect of previous DIs was also
examined.
Results: In control conditions 20.86 (14.58-29.8) umol/l of capsaicin provoked
two cough reflexes (C2), but after 3-5 DIs similar reaction required significantly
higher concentrations 29.02 (18.88-44.6) umol/l; P=0.016. Five or more cough
efforts required increasing doses inhaled repeatedly in 1 minute intervals, which
were not significantly higher after DIs 161.49 (77.31-337.33) umol/l, than without
DIs 141.52 (68.77-291); P=0.54.
Conclusion: A series of 5 DIs decreased the sensitivity of cough reflex provoked
by capsaicin in children with mild asthma, but such inhibitory effect of DIs dis-
appeared after repeated applications of increasing doses of capsaicin, suggesting
reflex character of protective effect of DIs.
Supported by a Grant of Ministry of Health of Slovak Republic 2007/50-UK-14.

P2214
How we treat central apneas?
Margarida Aguiar, Susana Moreira, Richard Staats, Fatima Caeiro, João Valença,
António Bugalho de Almeida. Serviço de Pneumologia 1, Hospital de Santa
Maria - Centro Hospitalar Lisboa Norte, Lisboa, Portugal

In a time when sleep studies are progressively done out of sleep laboratories and
the positive pressure devices have many automatic features that allow easy home
titration, our sleep clinic thought it would be important to review the cases of
central sleep apnea and their titration in the sleep laboratory.
Between 2009 and 2010 patients with central sleep apnea were selected and
prospectively followed in our sleep clinic. Demographics, anatomic features,
clinical symptoms, initial and therapeutic standard polissonography, associated
pathologies and eventual improvements were described.
A total of eleven patients were selected, one female, mean age 64,5±13,3, mean
body mass index 30,3± 3,9 kg/m2, all snorers, nine referring hypertension, four
with heart failure and five with a disease of the central nervous system. All but one
referred daytime sleepiness and scored more than 10 in the Epworth scale. The
polissonographies showed a mean apnea/hyponea index (AHI) of 44,1±14,7/H
and a mean central apnea index of 21,3±8,9 representing 75±21,3% of all apneas.
All patients initiated treatment in our sleep laboratory, at first with continuous
positive airway pressure (CPAP) at a fixed pressure but seven patients had the
need for bilevel positive airway pressure (BiPAP) Auto SV. In five patients most
respiratory events were corrected allowing a normal AHI and there was a sig-
nificant improvement in the remaining (mean therapeutic AHI-14,3). All patients
improved their daytime sleepiness, maximum ESE of 6.
In conclusion effective treatment is possible with CPAP allowing reduction of costs
but this is only possible if the therapy is titrated and started in a sleep laboratory.

P2215
Evaluation of an ambulatory device for the diagnosis of sleep apnea in 2 to 5
year-old children
Antonio Foresi1, Androula Marinou1, Clementina Leone1, Giuseppe Ricciardi2.
1U.O.C. Pneumologia, AO ICP, Sesto San Giovanni, Italy; 2U.O.C. Pediatria, AO
ICP, Sesto San Giovanni, Italy

The Embletta portable diagnostic system is highly sensitive and specific in quan-
tifying respiratory events during sleep (Respirology 15:336;2010). We tested this
cardiorespiratory polygraphy for diagnostic purpose in children with clinical his-
tory of habitual snoring, sleep apnea, adenotonsillar hypetrophy. Recordings were
performed overnight in hospital and attended by a parent who completed a detailed
report of different events which occurred (speaking; crying;cough; sob; bruxism).
Chest and abdominal wall movements, nasal pressure, oral airflow, snoring, arte-
rial oxygen saturation, pulse rate, and body position were measured for at least
5 hours. All records were analysed manually and respiratory events were scored
according to AASM criteria (2007). When necessary X flow which is the sum
of the amplitudes of thoracic and abdominal movements, was used to determine
obstructive apneas and hypopneas. We successfully performed polygraphy in 58
children who were 2 to 5 years of age (mean height=102 cm, range 125-70;
mean weight=17 kg, range 11-27;16 F); obesity was present in 21% of children
(BMI z score ≥ 1.645). The procedure did not produce interpretable results in an
additional group of 5 children. There was no evidence of obstructive sleep apnea
(OSA) in 32% of children. Severity of OSA was mild in 22, moderate in 6 and
severe in 11 children. Numbers of apnea/hypopnea were assessed by X flows in
35% of children. Our study suggest that cardiopulmonary poligraphy by Embletta
may be successfully performed in preschool-age children and generated a valid
assessment of respiratory events.

P2216
Respiratory events related arousals, what are we doing about them?
Margarida Aguiar, Richard Staats, Susana Moreira, Fatima Caeiro, João Valença,
António Bugalho de Almeida. Serviço de Pneumologia 1, Hospital de Santa
Maria-Centro Hospitalar Lisboa Norte, Lisboa, Portugal

Respiratory events related arousals (RERAs) are a possible reason for excessive
daytime sleepiness (EDS), fatigue and mood disturbances, a complex also known
by the upper airway resistance syndrome.

Our aim was to detect the importance of this pathology within the overall sleep
studies performed at our sleep laboratory.
Sleep and cardiorespiratory parameters were evaluated with standard polisonogra-
phy (PSG) according to the recommendations of AASM. RERAs were identified
by a flattening of the airflow registered by nasal cannula and/or a visible increase
in thoraco-abdominal effort leading to an arousal.
All PSGs recorded during a period of 6 month with an apnea/hypopnea index of
less than 15/h were reanalyzed by a single sleep specialist. Patients (pts) demon-
strating RERAs in more than 50% of all breathing events were included for further
study.
Within 303 sleep studies a total of 45 pts were included (14,8%), mean res-
piratory disturbance index 17,4±10,4/h. 71% were male, with a mean age of
54,6±14,8 years. In 42% of the pts sleep latency and in 63,8% sleep efficiency
(mean 78.5±12.6%) were reduced. Decreased slow wave sleep was found in 55%.
In 61% a reduced REM sleep was found and all pts had a high arousal index
(41,6±18,3/hr).
Of the pts followed in our sleep clinic 50% showed an increased epworth scale
(12.6±5.5), 56% were hypertensive and in 75% (BMI<30kg/m2). 75% of the
pts underwent a positive pressure therapy (ppt) with improvement of symptoms
(ESE<8) and good adhesion. Contrary to other data we found a high% of males
within the pts with mainly RERAs in PSGs.
As a conclusion, pts with RERAs should be evaluated for EDS for therapy with
ppt improves daytime symptoms and is reasonably well tolerated.

P2217
Efficacy of the “tennis ball technique” in patients with positional obstructive
sleep apnoea syndrome
G.E. de Vries1, P.M. Meijer1, J.H. van der Hoeven2, R.A. Feijen3, B. Stegenga4,
P.J. Wijkstra1. 1Pulmonary Diseases and Tuberculosis, University Medical Center
Groningen (UMCG), University of Groningen, Groningen, Netherlands; 2Clinical
Neurophysiology, University Medical Center Groningen (UMCG), University of
Groningen, Groningen, Netherlands; 3Ear, Nose and Throat Surgery, University
Medical Center Groningen (UMCG), University of Groningen, Groningen,
Netherlands; 4Oral and Maxillofacial Surgery, University Medical Center
Groningen (UMCG), University of Groningen, Groningen, Netherlands

Introduction: In obstructive sleep apnoea (OSA) collapsibility of the upper air-
way is increased in the supine sleeping position, resulting in an increase of
apnoea-hypopnoea index (AHI) and severity of apnoeic events.
Aim: To assess whether the “tennis ball technique” (TBT) prevents positional
OSAS-patients from lying on their back and whether this therapy is effective in
reducing AHI, severity of events and excessive daytime sleepiness (EDS).
Methods: Thirty three patients with positional OSA at baseline (14 mild, 17
moderate, 2 severe) were treated with TBT. After at least 4 weeks a second sleep
study under treatment was performed to assess differences between baseline and
follow-up percentage in supine position, AHI, minimal oxygen saturation and EDS.
Treatment was considered successful when AHI reduced < 5/hour or reduced at
least 50%.
Results: Supine sleeping position reduced from a median (IQR) of 33.2 (23.6-
43.7)% to 6.6 (0.0-13.4)%, p<.001. AHI decreased from a median (IQR) of 15.4
(12.1-19.9)/hour to 6.0 (3.4-10.0)/hour, p<.001. Minimal saturation improved from
a median (IQR) of 86.0 (83.3-87.8)% to 87.0 (84.3-89.0)%, p=.047. The Epworth
Sleepiness Scale decreased from a mean (SD) of 11.2 (5.3) to 9.2 (5.3), p=.002.
TBT treatment was successful in 23 of the 33 patients.

Conclusion: TBT is effective in reducing time spent in supine sleeping position
and in reducing AHI and EDS, at least on the short-term.

P2218
Added value of a mandible movement automated analysis (MMAA) to a type
3 portable monitoring (PM) in the diagnosis of obstructive sleep apnea (OSA)
Gisèle Maury1, Robert Poirrier2 , Laurent Cambron2, Frédéric Senny3.
1Pneumology, Cliniques Universitaires UCL de Mont Godinne, Yvoir, Belgium;
2Neurology, Faculty of Medicine, B35 ULg (Sart-Tilman), Liège, Belgium;
3Electronic Department, Montefiore Institute, B28 ULg (Sart-Tilman), Liège,
Belgium

In-laboratory polysomnography (PSG) is the “gold standard” for diagnosing OSA
but is time-consuming and costly with long waiting list in many sleep laborato-
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ries. Therefore, the search for alternative methods to detect respiratory events is
growing.
The goal of this study was to validate a new diagnostic automated method.
We compared attended PSG to a PM (with or without a MMAA provided by
a distance-meter) that were recorded simultaneously in 423 consecutive subjects
(M/W: 292/131, age: 49±13; BMI: 29.3±7.1 kg/m2) visiting a sleep laboratory.
Relevant final diagnosis were OSA (57%); UARS (6%); insomnia/anxiety/depres-
sion (11%); Circadian Disorders (4%); RLS (3.5%) and parasomnia.
Analysis of the data showed that an AHI index>15/h with PM was similar to an
AHI>20/h with PSG. Accuracy characteristics of PM with or without MMAA are
described in [Table 1], showing improvement in Sensitivity and Negative Predictive
Value with MMAA. A Bland & Altman test corroborated the analysis. Correlation
between PSG and PM with MMAA was excellent (r: 0.97).

Table 1. Accuracy characteristics of PM

AHI: PSG >20/h; Auto >15/h NAF + SpO2 NAF + SpO2 + MMAA p value

Sensitivity (%) 44 83 <0.01
Specificity (%) 100 96 NS
Positive predictive value 100 94 NS
Negative predictive value 66 86 <0.01

In conclusion, the addition of MMAA to a type 3 PM improves the accuracy
in the detection of respiratory events and gives useful information. It improves
Sensitivity and Negative Predictive Value, without a significant drop in Specifity
and Positive Predictive Value, suggesting that it is an attractive device for the
diagnosis of OSA.

P2219
Ultrasound evaluation of diaphragmatic function in obstructive sleep apnea
George Matziaras2, Katerina Vlami1, Argiro Antaraki2,
Anastasia Papastefanou2, Vaggelis Balafas2, Nikos Kostomitsopoulos2,
Spiros Papiris1, Alkiviadis Kostakis2. 12nd Pulmonary Department Attikon,
Attikon General Hospital of the University of Athens, Athens, Chaidari, Greece;
2Center for Experimental Surgery, Biomedical Research Foundation of the
Academy of Athens, Athens, Greece

Background: Little is known about diaphragmatic function during obstructive
sleep apnea syndrome. On the other hand ultrasonography has been used to image
the diaphragm diagnostically but not in obstructive sleep apnea. The aim of this
study was to use ultrasound technique to evaluate and quantify diaphragm function
in a rat model during sleep apnea under condition of normoxia.
Methods: Experiments were conducted in ten male adult Wistar rats weighing 350
gr, which were anaesthetized with Ketamine-Xylazine intraperitoneally. Animals
were breathing after being tracheostomized and connected in a circuit with an
electromagnetic valve which was closing periodically every minute for 10 sec
for two hours, mimicking obstructive apnoeas. Supplemental oxygen was added
to keep normal arterial saturation (SaO2:97%). Diaphragm Inspiratory Amplitude
(DIA) (cm), Diaphragm Inspiratory Time (Ti) (sec), breathing period (Ttot) (sec),
Diaphragm Motion Time (DMT) (sec) and Diaphragm Resting Time (DRT) (sec)
were measured from the M- mode sonographic images. Data analyzed and com-
pared between quite breathing (time 0) and breathing after two hours of airway
obstructions (time 0+2).
Results: All diaphragmatic measurements (DIA,Ti,Ttot, DMT and DRT) from
time 0 to time 0+2 were compared using the Wilcoxon signed-rank test and
showed a statistically significant reduction (p<0.05) between the two time points.
Conclusions: These findings suggest that diaphragmatic function is affected acutely
during obstructive sleep apnea. It is also indicated that diaphragmatic fatigue as
expressed via DIA,DMT,DRT,Ti and Ttot is present independently of hypoxeamia
after two hours of airway obstructions during sleep.

P2220
Effect of upper airway stimulation for quality of life and sleep architecture in
patients with moderate-to-severe OSA
Johan Verbraecken1, Joachim T. Maurer2, Lennart Knaack3, Wilfried De
Backer1. 1Dept of Pulmonary Medicine, Antwerp University Hospital, Antwerp,
Belgium; 2HNO-Klinik, Universitaetsmedizin Mannheim, Mannheim, Germany;
3Somnolab Dortmund, Zentrum für Schlafmedizin, Dortmund, Germany

Background: Electrical stimulation of the hypoglossal nerve can improve obstruc-
tive sleep apnea syndrome (OSAS). It is however unknown whether the stimulation
affects sleep architecture and quality of life.
Methods: Inspire systems were implanted in moderate-to-severe OSA patients
who failed, or were intolerant for CPAP. Sleep architecture was evaluated using
lab-based polysomnography at pre-implant and post-implant, at which times Ep-
worth Sleepiness Scale (ESS) and Functional Outcomes of Sleep Questionnaire
(FoSQ) were also collected. Results are presented as Mean ± Std.
Results: Twenty eight subjects were implanted. The data collection is on-going
and 18 have completed month-12 visit. Both ESS and FoSQ improve significantly
from the baseline to the last visit. There was a trend toward increased percent of
slow wave sleep and REM sleep at the last visit post-implant, but no significant
change in total sleep time, sleep efficiency, percent of slow wave sleep or REM
sleep was detected.

ESS FoSQ Total Sleep Sleep Slow Wave REM Sleep,
Time, % Efficiency, % Sleep, %

Baseline 11.0±5.0 89.5±23.2 349.7±85.2 76.9±15.2 12.9±15.2 14.3±6.8
Last Visit 7.3±4.2* 99.8±16.3* 329.9±68.0 75.9±19.2 16.9±17.0 16.3±9.1

* p<0.05 between baseline and last visit

Conclusion: Preliminary findings showed that upper airway stimulation improves
quality of life without changing sleep architecture in patients with moderate-to-
sever OSA.

P2221
Upper airway collapsibility evaluated by negative expiratory pressure test in
severe obstructive sleep apnea
Salvatore Romano2, Adriana Salvaggio2, Raquel Hirata1, Anna Lo Bue2,
Stefano Picciolo3, Luis Vicente Oliveira1, Giuseppe Insalaco2. 1Rehabilitation
Sciences Master’s Program, Nove de Julho University, Sao Paulo, SP, Brazil;
2National Research Council of Italy, Institute of Biomedicine and Molecular
Immunology A. Monroy, Palermo, Italy; 3Department of Clinical and
Experimental Medicine and Pharmacology - Respiratory Diseases Unit,
University of Messina A.O.U. G. Martino, Messina, Italy

Introduction: Obstructive sleep apnea (OSA) is a risk factor for cardiovascular
disease and could have serious consequences. Increased upper airway collapsibility
is one of the main determinants of obstructive sleep apnea and its evaluation could
be useful for identification.
Objective: To investigate usefulness of measurements of upper airway collapsi-
bility by negative expiratory pressure application, as a screening test for severe
OSA.
Method: 24 severe OSA and 24 normal subjects matched by body mass index
referred to our sleep laboratory, underwent overnight sleep study and diurnal
negative expiratory pressure test. Flow drop (�V) and expiratory volume in the
first 0.2s (V0.2) during negative expiratory pressure application was measured.
Results: �V (%) and V0.2 (%) were statistically different between normal and
apneic subjects. Apneic patients have greater falls of flow than normal subjects.
Additionally, severely apneic patients exhale during the first 0.2 s of negative
expiratory pressure application, an average of only 11.2% of the inspired volume
compared to 34.2% of normal subjects. Receiver operating characteristic analysis
showed that V0.2 (%) and �V (%) could very accurately identify severe obstructive
sleep apnea subjects (sensitivity of 95.8 and 91.7% and specificity of 95.8% and
91.7% respectively).
Conclusion: The percent expiratory volume at 0.2 s and flow drop amplitude is a
highly accurate parameter to detect severe obstructive sleep apnea subjects. Pha-
ryngeal collapsibility measurement during wakefulness using negative expiratory
pressure is predictive of collapsibility during sleep.

P2222
Parasternal intercostal function during sustained hypoxia
Michael Ji, Tetsunori Ikegami, Paul Easton. Department of Critical Care
Medicine, University of Calgary, Calgary, AB, Canada

Introduction: In humans and other mammals, sustained isocapnic hypoxia for
20-60 minutes elicits a biphasic ventilatory response (roll-off), with initial peak
ventilation followed by decline to a plateau. The activities of the respiratory
muscles during the sustained hypoxic response are not known.
Aim: To study ventilation and actions of the chest wall muscles, specifically
Parasternal Intercostal (PARA) during sustained hypoxia in awake canines.
Methods: After implantation of sonomicrometry transducers and EMG electrodes
in PARA, and complete recovery, we measured airflow, oxygen saturation, end
tidal CO2, moving average EMG and shortening (SHORT) of PARA, during room
air ventilation (BASE), followed by 25 minutes of isocapnic hypoxia (mean 78%
SpO2). The canines were awake, breathing through a snout mask. We report
results 2-3 min after reaching SpO2 80% (PEAK) and final 5 min (PLATEAU) of
sustained hypoxia, then room air breathing (RECOVERY).
Results: For N=7 (mean 28.9 kg, 28 days post implant), minute ventilation (VI)
and tidal volume (VT) increased significantly from BASE to PEAK, then decreased
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to an intermediate PLATEAU (p<0.001). Concurrently, mean EMG and SHORT
of the PARA increased significantly from BASE to PEAK, then attenuated to
PLATEAU (p<0.01).
Conclusion: As minute ventilation “rolls off” during sustained isocapnic hypoxia,
there is a concurrent decline in shortening and EMG activity of the chest wall
muscle, the Parasternal Intercostal.

258. Cardiometabolic and neurocognitive
changes in obstructive sleep apnoea

P2223
Structural brain changes related to disease duration in patients with asthma
Andreas von Leupoldt1,2, Stefanie Brassen2, Hans Jörg Baumann3, Hans Klose3,
Christian Büchel2. 1Department of Psychology, University of Hamburg,
Hamburg, Germany; 2Department of Systems Neuroscience, University Medical
Center Hamburg-Eppendorf, Hamburg, Germany; 3Department of Pneumology,
University Medical Center Hamburg-Eppendorf, Hamburg, Germany

Dyspnea is the impairing, cardinal symptom patients with asthma repeatedly
experience over the course of the disease. However, its accurate perception is
also crucial for timely initiation of treatment. Reduced perception of dyspnea is
associated with negative treatment outcome, but the underlying brain mechanisms
of perceived dyspnea in patients with asthma remain poorly understood. We ex-
amined, whether increasing disease duration of asthma is related to structural
brain changes and studied the associations between structural brain changes and
perceived dyspnea.
By using magnetic resonance imaging in combination with voxel-based morphom-
etry, gray matter volumes of the insular cortex and brainstem periaqueductal grey
(PAG) were examined in fourteen patients with mild-to-moderate asthma and
correlated with asthma duration and perceived affective unpleasantness of resistive
load induced dyspnea.
Whereas no associations were observed for the insular cortex, longer duration of
asthma was associated with increased gray matter volume in the PAG. Moreover,
increased PAG gray matter volume was related to reduced ratings of dyspnea
unpleasantness.
The present results demonstrate that increasing disease duration is associated with
increased PAG gray matter volume in patients with mild-to-moderate asthma. This
structural brain change might contribute to reduced perception of dyspnea in some
patients with asthma and, thus, negatively impact treatment outcome.

P2224
The impact of obstructive sleep apnea on glucose regulation and liver injury
in nondiabetic men
Qian Xiaosen, Liu Yi. Pulmonary Interal Medicine, Civil Aviation General
Hospital, Beijing, China

Objective: We explored the effect of Obstructive sleep apnea syndrome (OSAS)
on glucose regulation and liver injury in nondiabetic men.
Research design and methods: We enrolled 49 non diabetic men of the OSAS pa-
tients without concomitant diseases/medications based on overnight polysomnog-
raphy and blood tests. We measured fasting serum glucose (FPG), fasting in-
sulin (FIS), C-reactive protein (CRP), liver enzymes such as alanine aminotrans-
ferase (ALT) and lactate dehydrogenase (LDH) and calculated new homeostasis
model assessment estimates of insulin resistance (HOMA2-IR), insulin sensitivity
(HOMA2-IS) and pancreatic beta-cell function (HOMA2-B).
Results: Median fasting insulin level, HOMA2-IS, and HOMA2-IR of the severe
OSAS group were significantly higher than those of the other OSAS subgroups
and controls. No significant differences were observed for FPG and HOMA2-B.
CRP levels were significantly correlated with BMI, with AHI, with minimum
SpO2, with HOMA2-IR and with LDH during sleep. Both levels of ALT and LDH
were significantly positively correlated with insulin and HOMA2-IR (p =0.001
respectively). Significant elevations in HOMA2-IR (p=0.001), fasting serum in-
sulin (p=0.001), levels of CRP (p=0.024) levels of ALT (p=0.040) and levels of
LDH (p=0.047) and significant reductions in HOMA2-IS (p=0.002) were found in
subjects with AHI>15/h compared to those with AHI<15/h matched by BMI, sex
and age.
Conclusions: We demonstrated that OSAS contribute to the development of insulin
resistance and liver injury. Insulin resistance may be the first key effect of OSAS
on glucose regulation. Insulin resistance may be the pathophysiologic basis of liver
injury in OSAS.

P2225
Importance of controlled blood pressure values in a population with
obstructive sleep apnea syndrome (OSA) and arterial hypertension (HT)
Oana Claudia Deleanu1, Andra Elena Malaut2, Ramona Elena Nedelcu2,
Ruxandra Ulmeanu3, Ion Mierlus-Mazilu4, Florin Dumitru Mihaltan1.
1Pneumology III, University of Medicine and Pharmacy “Carol Davila”,
Bucharest, Romania; 2Pneumology III, Institute of Pneumology “Marius Nasta”,
Bucharest, Romania; 3Pneumology III, Faculty of Medicine and Pharmacy,
Oradea University, Bucharest, Romania; 4Statistical Laboratory, Technical
University of Civil Engineering, Bucharest, Bucharest, Romania

Rationale: OSA and HT are associated through cause-effect relationship, but few
data in literature studies the effect of blood pressure (BP) control medication on
OSA.
Methods: We analised 162 OSA patients with treated HT, 46.9% with controlled
BP (cBP), 53.1% with uncontrolled BP (uBP), and studied differences between
groups regarding demographics, anthropometric data, symptoms, comorbidities,
sleep study’s reports, therapy. We use SPSS (T, chi tests)ListenRead phonetically.
Results: 76 cBP patients: 22 (28.9%) women, 54 (71.1%) men, mean age
55.7±10.8 years, average apnea-hipopnea index (AHI) 49.5±36.5/h; 86 uBP
patients: 20 (%) women, 66 (%) men, mean age 55.3±8.9 years, average AHI
58.1±38.7/h. Statistically significant differences (p <0.05): Epworth sleepiness
score (9.70±5.61 in cBP group vs 11.65±5.61), snoring, morning headache, noc-
turnal dyspnea - more common in uBP group, nicturia - more common in cBP
group, period elapsed since diagnosis (higher for uBP), AHI postCPAP (13.5±13.3
vs 21.5±19.9 cm H2O for uBP), explained by the higher proportion of CPAP
failure among uBP (12.8% vs 5.2%). The hypothesis regarding existing differences
related to the cardiovascular comorbidities is not supported.
Conclusions: Controled blood pressure deletes sleepiness and reduces some other
symptoms. The results is that OSA is more difficult to suspect in these patients,
who, according to the results of this study, would benefit more from CPAP therapy.
OSA may coexist in patients with HT controlled by medication in the absence of
symptoms or signs and the patient, mostly young or middle-aged adult, cannot
receive adequate treatment.

P2226
Severity of sleep-disordered breathing is an independent predictor of
metabolic dysfunction in a population with obstructive sleep apnoea
Brian Kent1,2, Deirdre Fitzgerald1, Audrey Russell1, Lynda Hayes1,
Geraldine Nolan1, Walter McNicholas1,2. 1Pulmonary and Sleep Disorders Unit,
St. Vincent’s University Hospital, Dublin, Ireland; 2School of Medicine and
Medical Science, University College Dublin, Dublin, Ireland

People with obstructive sleep apnoea syndrome (OSAS) are at increased risk of
insulin resistance, dyslipidaemia, and adverse cardiovascular outcomes. However,
obesity is a major confounding factor in studies examining the impact of OSAS
on the development of these sequelae. It remains uncertain if sleep-disordered
breathing is an independent driver of metabolic dysfunction.
We sought to assess the influence of OSAS severity on metabolic health by prospec-
tively studying the fasting lipid & glycaemic profiles of newly diagnosed OSAS
patients. Subjects were stratified according to OSAS severity, and lipid profiles were
compared between groups. The relationship between OSAS severity and metabolic
health was examined using a hierarchical multivariate linear regression model.
239 subjects were studied. Those with severe OSAS were more obese, more
likely to be male, and younger than those with mild-moderate disease. No signifi-
cant difference was seen to occur in total cholesterol, LDL-cholesterol, or serum
triglycerides with OSAS severity. HDL-cholesterol was lower in subjects with
severe OSAS (mild-moderate 1.18 mmol/l vs. severe 1.01 mmol/l; p<0.001). In
univariate analysis, HDL level correlated inversely with apnoea/hypopnoea index
(AHI) (r -0.323; p<0.001). This relationship persisted following adjustment for
demographic, anthropometric, and other metabolic variables (β -0.152; p=0.043).
Interestingly, this relationship was stronger for AHI than for markers of nocturnal
oxygenation.
OSAS severity is independently associated with dyslipidaemia. Mechanistic stud-
ies examining the interaction of OSAS with obesity and adipose tissue function
are required.

P2227
Effect of CPAP treatment on endothelial function, inflammatory markers,
blood pressure and glucose control in patients with OSAS with emphasis on
gender differences
Athanasios Panoutsopoulos1, Anastasios Kallianos2, Apostolis Pappas1,
Lemonia Velentza1, Christos Mermigkis3, Kostantinos Kostopoulos1,
Vasileios Kouranos4, Aggeliki Rapti2, Eleni Koufogiorga1,
Aleksandra Mitrakou1, Charalampos Kostopoulos1, Nikolaos Zakopoulos1,
Ioannis Nikolopoulos5. 1Clinic of Therapeutics, Aleksandra General Hospital
University of Athens, Athens, Greece; 22nd Pulmonary Clinic, General Hospital
of Chest Diseases “Sotiria”, Athens, Greece; 3Pulmonary Clinic, 401 Army
General Hospital, Athens, Greece; 48th Pulmonary Clinic, General Hospital of
Athens “Sotiria”, Athens, Greece; 5Clinic of Respiratory Failure, General
Hospital of Chest Diseases “Sotiria”, Athens, Greece

Introduction: Research evidence suggests the presence of endothelial dysfunction
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and systemic inflammation in patients with obstructive sleep apnea syndrome
(OSAS). The effects of CPAP on the aforementioned pathophysiologic pathways,
as well as on the systemic disease that result or coexist with the OSAS remain
elusive.
Aim: To assess the effect of CPAP therapy on endothelial-dependent dilation,
plasma levels of inflammatory markers, blood pressure and glucose control in male
and female patients with OSAS.
Methods: Our study group consisted of 40 patients with no prior history of cardio-
vascular disease, with an Apnea-Hypopnea Index (AHI) >15 who were assigned to
receive CPAP treatment. Measurement of Flow Mediated Dilation (FMD), 24-hour
ambulatory blood pressure (BP) and blood analysis were performed at baseline
and 3 months after CPAP therapy.
Results: Baseline FMD values were negatively correlated the AHI (r=-0.55,
p=0.001). After 3 months of CPAP there was a significant increase in the FMD
values and a significant reduction in the patients’ 24hr systolic BP, diastolic BP
and Pulse Pressure (PP), daytime systolic and diastolic BP, nighttime systolic BP
and PP, the C-reactive protein (CRP) and HbA1c levels. When divided by gender,
only male patients produced similar statistically significant results.
Conclusion: Our results suggest that CPAP therapy improves the endothelial
function, the blood pressure and glucose control in male patients with OSAS.
Further research is warranted in order to further elucidate the impact of CPAP on
the cardiovascular risk of male and female patients with OSAS.

P2228
Endothelial function in obstructive sleep apnea syndrome
Evangelos Markozannes, Fotis Kapsimalis, Kyriaki Cholidou,
Konstantina Kyrkou, Konstantina Kosta, Manos Alchanatis. 1st Respiratory
Medicine Department, Sotiria Hospital, University of Athens, Athens, Greece

Introduction: Obstructive sleep apnea (OSA) is an independent risk factor for
myocardial infarction and stroke. Endothelial dysfunction could be one of the
pathogenetic mechanisms linked to OSAS related risk for cardiovascular diseases.
Methods: We studied 38 patients by polysomnography in the laboratory, 27-86
years with newly diagnosed OSAS (AHI≥15), free of known chronic diseases.
Endothelial functioning assessed by the reactive hyperemia peripheral arterial tone
index (RH-PAT index) and the levels of urine albumin/creatinine ratio (ACR)
testing for microalbuminuria.
Results: 24 out of 38 patients who had abnormally low RH-PAT defined as an index
< 1.65 were compared with 13 OSAS subjects with normal RH-PAT (1.41±0.1
vs. 2.11±0.5, p=0.01). They were slightly older (51±14 years vs. 43±1 years,
p=0.09), with similar BMI (33.6±8.1 kg/m2 vs. 38.1±9.1 kg/m2, p=0.13), lower
AHI (28.1±23.4 vs. 49.4±29.4, p=0.02) and higher minimal SaO2 (80.3%±9.1%
vs. 71.8%±14.7%, p=0.03). There was no correlation between RH-PAT with
Epworth Sleepiness Scale. ACR was higher in patients with low RH-PAT index
(7.92±2.7 mg/g vs. 4.7±2.5 mg/g, p=0.02) but without microalbuminuria per se
(defined as 30-299mg/g). ACR was significantly correlated with BMI (r=0.362,
p=0.04). Multiple regression analysis showed that the value of ACR was the most
significant factor for RH-PAT variance (adjusted R2 =0.23, p=0.008, beta=-0.450,
p=0.04). The morning RH-PAT index was lower in patients over the age of 50
years (1.55±0.3 vs. 1.76±0.6, p<0.05).
Conclusion: Our findings suggest that the AHI is not related with markers of
endothelial dysfunction. The harmful consequences of OSAS might be more
prominent in the elderly and obese patients.

P2229
The lack of evidence based knowledge of metabolic syndrome in obesity
hypoventilation syndrome
Alinda G. Vos, Alex F. Muller, Folkert Brijker. Pulmonary Diseases and Internal
Medicine, Diakonessenhuis, Utrecht, Netherlands

Introduction: The obesity hypoventilation syndrome (OHS) is a severe sleep
related breathing disorder, with obstructive sleep apnea syndrome (OSAS) as the
predominant sleeping pattern. It is often accompanied by multiple organ tract
involvement. In OSAS, the interaction with metabolic syndrome is well studied.
In OHS however, it is unclear whether the severity of disease has consequences
for the occurrence and severity of metabolic syndrome. We evaluated the presence
of evidence based knowledge.
Methods: A systematic Pubmed and Cochrane search was performed, final check
24th February 2011, for metabolic syndrome in concurrence with OSAS and
OHS, and related terms and synonyms in title and abstract (exclusion criterion:
duplicates). The final data set was achieved by elimination of studies that con-
tained predefined criteria: animal studies, studies < 1990, age < 18 years, genetic
diseases, case reports, and studies without original data. Outcome parameters were
total number of studies and randomized controlled trials (RCT), before and after
the elimination strategy, for OSAS versus OHS.
Results: 767 initial hits were found in OSAS, versus 273 for OHS. After the
predefined elimination strategy, 171 remained, containing 5 RCT’s for OSAS,
versus 6 studies, without any RCT, for OHS (Fischer exact p<0.0001 for final
total number and p<0.05 for RCT’s).
Conclusion: A markedly lower number of hits was found for metabolic syndrome
in OHS, as compared to OSAS. Within the complexity of clinical features in OHS,
the metabolic syndrome seems to be an unexplored area in research.

P2230
C-reactive protein (CRP) levels in obstructive sleep apnea (OSA) patients and
relation to severity of OSA
Juan-Jose Garrido1, Daniel Fernandez-Berges2, Francisco-Javier Felix3,
Maria-Jose Zaro4. 1Respiratory, Don Benito Hospital, Don Benito, Badajoz,
Spain; 2Investigation Unit Don Benito-Villanueva, Fundesalud. Gerencia de Area
Don Benito-Villanueva, Villanueva de la Serena, Badajoz, Spain; 3Primary Care,
North Villanueva Primary Care Center, Villanueva de la Serena, Badajoz, Spain;
4Laboratory, Don Benito Hospital, Don Benito, Badajoz, Spain

Introduction: CRP has been proposed as a cardiovascular risk marker. OSA is
associated to metabolic syndrome and major cardiovascular events.
Objetives: To study CRP levels in OSA patients in comparison to healthy people,
and the relationship between severity of OSA and CRP levels.
Method: Case-control study including 100 consecutive diagnosed OSA patients
and 113 healthy people ramdomly selected from general population. Age, sex,
hypertension, diabetes, dislipemia, body mass index (BMI), smoking, Epworth
scale, spirometry, respiratory disturbance index (RDI) and high sensitivity CRP
(hsCRP) were recorded.
Results: Cases and controls characteristics are shown in Table 1.

Table 1. Case and control characteristics

OSA patients Healthy people P value

Age (years) [mean (standard deviation)] 54 (13.7) 49 (14.8) 0.01
Male (%) 71 52 0.003
BMI (kg/m2) 33.1 (7.1) 28.7 (5.7) <0.01
Hypertension (%) 37 28 0.174
Diabetes (%) 22 10 0.02
Hyperlipidaemia (%) 39 34.5 0.46
Smoker or ex-smoker (%) 51 34.5 0.015
hsCRP (mg/dl) 0.47(0.5) 0.44(0.75) 0.032

Multiple regression model analysis coefficients of CRP levels in OSA patients are
shown in Table 2.

Table 2. Multiple linear regression model coefficients for hsCRP levels in OSA patients

Coefficient P value

Sex –0.08 0.86
Age –0.004 0.34
RDI 0.006 0.62
BMI 0.01 0.31
Smoker or ex-smoker 0.03 0.73
Hypertension 0.28 0.02
Diabetes 0.18 0.21
Hyperlipidaemia 0.04 0.69
RDI∗BMI 0 0.62

TDI∗BMI: interaction variable.

Conclusion: Althoug OSA patients shows slightly higher levels of hsCRP than
healthy people in our sample, other factors rather than severity of OSA measured
by the RDI influence that issue.

P2231
Efficacy of BiPAP AutoSV advanced in subjects with congestive heart failure
and central apnea
Winifried J. Randerath1, D. Banerjee2, M. Treml1, W. Galetke1, C. Priegnitz1,
A. Ali2, S. Taheri2. 1Institut für Pneumologie, Krankenhaus Bethanien gGmbH,
Solingen, Germany; 2Department of Respiratory Medicine, Birmingham
Heartland Hospital, Birmingham, United Kingdom

Introduction: Auto-Servo Ventilation effectively suppresses Sleep Disordered
Breathing (SDB) in patients with Congestive Heart Failure (CHF). This study
compared the efficacy of a new mode of ASV that incorporates an automatic
EPAP (ASV-Advanced), with and without its Bi-Flex comfort feature, to manually
titrated ASV (ASV) in patients with central SDB and CHF.
Methods: Following diagnostic PSG and titration, patients underwent 3 consecu-
tive treatment nights in a random order: ASV, ASV-Advanced and ASV-Advanced
with Bi-Flex. For the ASV night, EPAP was set to the level determined during the
titration night and IPAP set at EPAP+20cmH2O. For the ASV-Advanced nights, the

Table 1

Diagnosis ASV3 Bi-Flex ASV3 ASV2

RDI (/h) 41.6±14.5 7.3±7.2* 7.0±8.8* 10.6±13.3*
AHI REM (/h) 19.3±18.2 6.9±13.3 6.0±10.7 6.0±11.7
AHI NREM (/h) 44.3±14.8 7.5±6.8* 7.7±9.2* 11.8±15.1*
cAI (/h) 18.1±16.0 0.6±0.9* 0.6±0.9* 1.4±2.6*
HI (/h) 15.8±10.4 6.5±6.6 5.7±7.5 7.9±9.5
CSRI (/h) 23.7±16.0 0.9±2.6* 1.5±2.0* 4.4±8.5*
RAI (/h) 18.6±12.2 3.5±5.9* 3.7±6.0* 3.9±6.5*

RDI, Respiratory Disturbance Index; AHI, Apnoea Hypopnoea Index; cAI, Central Apnoea In-
dex; HI, Hypopnoea Index; CSRI, Cheyne Stokes Respiration Index; RAI, Respiratory Arousal
Index. *p<0.001 vs. diagnosis
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device was set to automatically determine EPAP and IPAP pressures with a max-
imum pressure support of 20cmH2O. When activated, Bi-Flex was set to its maxi-
mum expiratory pressure relief. Data were analyzed with ANOVA and Bonferroni.
Results: 10 males participated (mean ± SD: age 67.4±11.7 y, BMI 28.4±5.5
kg/m2, LVEF 25.7±5.7%). Sleep time and efficiency were similar.
Conclusion: ASV-Advanced treats central SDB as effectively as ASV in patients
with CHF.

P2232
Metabolic and inflammatory profile in obese and non obese children with
obstructive breathing disorders
Silke Weber1, Érico Moreira1, Renata Mizusaki Iyomasa1, Ana
Carolina Silveira1, Cilmery Kurokawa2. 1Otolaryngology, 2Pediatrics, Botucatu
Medical School São Paulo State University, Botucatu, São Paulo, Brazil

Introduction: Adult OSA is a known risk factor for metabolic diseases, but still
unexplored in children. Obesity, an important cofactor, is increasing in the pediatric
population.
Aim: To study the metabolic profile and the levels of TNF-α in in obese and non
obese children with obstructive breathing disorders.
Methods: Children of both genders, aged 6 to12 years, with obstructive breathing
disorders were included. Children were divided in 2 groups, non obese and obese
(Z score > +2). diorespirarory sleep study. In the morning after the sleep study,
blood samples were taken for analysis. The lipids, glucose, insulin, tyroxin and
TNF-α levels were determined. Results were compared for the 2 groups.
Results: 17 children, median age of 6.5 years, 10 obese- and 7 non obese, were in-
cluded. There glucose level was 85 mg/dL in both groups. Insulin level was higher
in the obese group (10,7±2,36 mU/L X 6,7±3,29 mU/L, p<0.01). There were
no difference in total cholesterol (168,4±37 mg/dL X 181,5±33, p>0.05), HDL
(56,8±14,5 mg/dL X 49,5±17,8 mg/dL,p>0.05) and LDL (98,6±27,7 mg/dL X
110,7±28 mg/dL) in the non obese and obese group, respectively. TGL levels
were higher in the obese group (106,5±37 mg/dL X 64,3±23 mg/dL).Thyroxin
and TSH levels did not differ in both groups. The average TNF-α was 0,36±0,09
pg/ml, but differed in obese 0,56±0,53 pg/ml and 0.10±0,07 pg/ml (p<0.05).
Conclusion: Obesity may cause additional metabolic changes (increased insulin
resistance and TGL levels) in children with obstructive breathing disorders. The
metabolic inflammatory profile must be investigated for a better understanding of
OBD in childhood.

P2233
Cognition, quality of life and adherence to CPAP after 18-months treatment
in obstructive sleep apnea patients
Vincenza Castronovo1, Sara Marelli1, Mark S. Aloia2, Marco Zucconi1,
Alessandro Oldani1, Mauro Manconi1, Luigi Ferini Strambi1. 1Sleep Disorders
Center, Vita-Salute San Raffaele University and San Raffaele Scientific Institute,
Milan, Italy; 2Department of Medicine, National Jewish Medical and Research,
Denver, CO, United States

Obstructive Sleep Apnea (OSA) determines cognitive dysfunctions and diminished
quality of life (QoL). Adherence to PAP treatment although effective, still remains
a challenge for patients.
Aims: To evaluate neurocognitive functions, adherence to PAP and QoL in
a consecutive group of OSA patients at baseline (BL) compared to age and
education-matched normal controls and to assess changes after 18-months of fixed
PAP treatment (FU) with C-flex (Philips/Respironics).
Methods: 67 males (mean age 50.3±10.4) with severe OSA (mean
AHI=55.1±22.8) and 15 controls. Neurocognitive functions (attention, vigilance,
memory, executive functions, visuo-constructional abilities), sleepiness, mood and
QoL (SF36 and FOSQ) were evaluated at BL and at FU. At FU objective com-
pliance to PAP (hours of use per night and% of days of use) was assessed by
EncorePro software.
Results: 10 patients were excluded for low compliance to PAP within the 18-
months observation period. At BL patients showed significantly lower scores than
controls in all neurocognitive domains (p<.001) as well as in FOSQ (p<.001) and
in the general health subscale of SF36. At FU an overall significant improvement
of cognition (all domains), QoL, sleepiness and mood was observed. At FU mean
compliance to PAP was 6.1±1.1 hrs and% of days of use 88.5±15.1.
Conclusion: Our data showed that cognitive functions and QoL, all impaired
when compared to controls at BL, significantly improved at FU when patients, if
adherent to the device, were able to reach the same scores of controls. Adherence
to PAP can be considered the trigger of improvement both in QoL and cognition
but still remains a challenge for both patients and physicians.

P2234
Association between arterial hypertension and impaired glucose tolerance
(IGT) in obstructive sleep apnoea (OSA) patients
Robert Plywaczewski1, Przemyslaw Bielen1, Luiza Jonczak1, Dorota Gorecka2,
Pawel Sliwinski1. 1Department of Respiratory Failure, National TB and Lung
Diseases Research Institute, Warsaw, Poland; 22nd Department of Respiratory
Medicine, National TB and Lung Diseases Research Institute, Warsaw, Poland

Obstructive sleep apnoea is a risk factor of cardiovascular and metabolic distur-

bances. The aim of this study was to assess relationship between IGT and AHI,
obesity and cardiovascular diseases in OSA subjects. We studied 255 OSA pts
[195 males (76.5%) and 60 females (23.5%), mean: age – 56.8±10.7 years, AHI
– 42.3±20.5, BMI – 33.1±5.5 kg/m2, SaO2 – 91.7±4.7%, T90-19.1±25.4%].
Impaired glucose tolerance (IGT) [plasma level ≥ 140 mg% after 2 hours of
administration 75 g glucose in oral glucose tolerance test (OGTT)] was found in
69 subjects (27.1%). In 11 patients (4.3%) OGTT confirmed diabetes (glucose ≥
200 mg%). Comparison of OSA patients with- and without IGT is shown in the
table.

Variable Normal OGTT (186pts) IGT (69 pts) p

AHI (n/h) 41.4±20.5 44.8±20.7 NS
BMI (kg/m2) 32.7±5.8 34±4.7 NS
Age (years) 55.9±11.1 59.3±9.2 NS
Mean SaO2 (%) 91.9±4.7 91.3±4.6 NS
T90 (%) 18.3±25.3 21.2±25.9 NS
Fasting glucose (mg%) 89.1±9.2 100.8±17.8 <0.0001
HbA1c (%) 5.9±0.6 6.3±0.5 0.0008
Arterial Hypertension (n/%) 127 (68.3%) 59 (85.5%) 0.006
COPD (n/%) 18 (9.7%) 4 (5.8%) NS
Heart failure (n/%) 11 (5.9%) 3 (4.3%) NS
Atrial fibrillation (n/%) 13 (7%) 5 (7.2%) NS
Coronary artery disease (n/%) 31 (16.7%) 12 (17.4%) NS

Conclusions: Prevalence of impaired glucose tolerance in OSA subjects was high
(more than 25%). IGT in OSA pts was related to higher incidence of arterial
hypertension, elevated plasma fasting glucose and HbA1c concentration. There
were no any significant correlations between AHI, BMI, overnight desaturation or
other diseases and results of OGTT.

P2235
Impact of obstructive sleep apneas/hypopneas on blood pressure during a
short period of stable sleep. A relevance for blood pressure variation?
Richard Staats1, Dina Fernandes1, João Valença1, Margarida Aguiar1,
Moreira Susana1, Inês Claro1, Luís Ferreira Moita2, António Bugalho de
Almeida1. 1University Hospital de Santa Maria, Department of Pneumology,
Lisbon, Portugal; 2Institute of Molecular Medicine, Cell Biology of the Immune
System Unit, Lisbon, Portugal

Introduction: There is evidence that obstructive sleep apneas (OSA) are involved
in the development of hypertension. However, the precise mechanism is still under
discussion.
Methods: We anlysed 34 patients via polysomnography and simultaneous beat
to beat measurement of systolic (Sys) and diastolic (Dia) blood pressure (BP)
(NexfinHD). Group1: apnea/hypopnea index (AHI) 0-15/h, n=16; Group2: AHI
>15/h n=18. All results during 10 min. stable N2 sleep were calculated after data
export using the SPSS software. A p<0.05 was considered significant.
Results: In group1 BP decreased during N2 sleep (Sys -1,9±1.8 mmHg; Dia
-1.3mmHg ±1.36 mmHg) while in group2 Sys showed no change (-0,05±1.6
mmHg) and Dia increased (+0.41 mmHg ±1.1 mmHg). However, these results did
not reach significance. BP changes did not correlate with the AHI, desaturation-
index, percent of oxygen<90%, cyclic alternating patterns or the Arousal-index
but with the variation in Sys (Fig1) and Dia (R:0.50, P=0.002) BP.

Discussion: We could show, that in OSAS patients during a short period of sleep
the changes of BP are not directly correlated with the expected sleep or respiratory
parameters but with the variation of blood pressure values. The relevance of this
result for the development of hypertension remains to be proven.
This work was supported by the Fundação para a Ciência e a Tecnologia PIC/IC/
82991/2007
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P2236
Perception of problems driving and driving simulator performance in
obstructive sleep apnoea syndrome (OSAS)
Dipansu Ghosh1, Samantha L. Jamson2, Paul D. Baxter3, Mark W. Elliott1 .
1Dept. of Respiratory Medicine, St.James’ University Hospital, Leeds, United
Kingdom; 2Department for Transport Studies, University of Leeds, Leeds, United
Kingdom; 3Centre for Epidemiology & Biostatistics, University of Leeds, Leeds,
United Kingdom

Introduction: Advising patients with OSAS about driving is difficult. In the
absence of an objective test reliance has to be given to a patient’s account of their
driving ability. In simulated driving, OSAS patients perform worse than controls
but an individual’s performance does not correlate with severity or symptoms of
OSAS. Patients’ account is also likely to be influenced by worry of losing licence.
The relationship between patients’ perception & driving simulator performance
was explored as part of development of an advanced office based driving simulator
(MiniSim) for patients with OSAS.
Methods: 72 patients (ESS 12±6,ODI 39±21) completed a questionnaire pertain-
ing to their driving behaviour & completed 50 minutes of simulated motorway
driving. Two events were programmed that required evasive action to avoid a
crash;minor & major. A “fail” was defined by an unprovoked crash or crash at the
minor event. A crash at the major event was deemed as “indeterminate”, the rest
were deemed to have “passed”. Chi squared test was performed to see whether
patients admitted to problem driving were more likely to “fail”.Logistic regression
analysis was performed to predict a “fail” from the questionnaire.
Results: 54% subjects admitted to problem driving. Only the ESS was higher in
these patients (p=0.0001). A “fail” could not be predicted from the questionnaire.
Subjects who reported problem driving were not significantly more likely to fail
than others. This highlights that patients’ perceptions are not a reliable indicator of
driving ability in OSAS. An objective test that is credible, reliable and practicable
for everyday clinical use is needed to inform decision making.

P2237
Effects of non-surgical therapeutic program on the metabolic syndrome
(MetS) in morbidly obese patients
Miodrag Vukcevic1, Milina Tancic2, Svetlana Vujovic2. 1Pulmonary
Department, KBC B.Kosa, University Medical School, Belgrade, Serbia; 2Clinic
of Endocrinology, Clinical Center of Serbia, University Medical School,
Belgrade, Serbia

Objective: The aim of this study was to assess the effects of non-surgical thera-
peutic program on the metabolic syndrome (MetS) in morbidly obese patients.
Design: This is a prospective study. Sixty-four extremely obese patients were
involved in the therapeutic program, which consisted of two alternating phases:
the three-week therapeutic fasting or semi-fasting in hospital conditions and the
low calorie diet (LCD) with dosed physical activity in outpatient conditions. At
the baseline we measured: anthropometric parameters, blood pressure and lipid
profile. Subjects underwent an oral glucose tolerance test (OGTT) and insulin re-
sistance/sensitivity was evaluated by the homeostasis model assessment (HOMA)
and the oral glucose insulin sensitivity (OGIS). After weight reduction by at least
10%, all mentioned assessments were repeated.
Results: None of the patients had significant adverse effects. Forty-one patients
aged 43.0±11.5 years completed the study. The mean weight loss was 27 kg or
18% of the initial weight (p<0.01), which was followed by a significant decrease
of the insulin resistance, the overall prevalence of MetS (32%) and all MetS
parameters, without the significant change in high-density lipoprotein (HDL). In
the subgroup of 15 patients weight reduction of 20% of the initial weight (p<0.01)
resulted in AHI reduction of 31%.
Conclusions: This weight loss program substantially improves the MetS in ex-
tremely obese patients. The tailored alternating either fasting or semi fasting
should be considered as an optional approach to manage extreme obesity and
related metabolic adverse effects and reduce severity of sleep breathing disorders.

P2238
A study of insulin resistance in moderate to severe obstructive sleep apnea in
non diabetics and its response to nasal CPAP treatment
Archana Babu Rao, George Albert D. Souza, Sriram Sampath, Uma
Subramanian Unni. Chest Diseases, Critacal Care, St Johns Medical College
Hospital, Bangalore, Karnataka, India

Background: The effects of nasal continuous positive airway pressure (nCPAP)
for obstructive sleep apnoea (OSA) on insulin resistance (IR) are not clear and
have found conflicting results.
Aims and objectives: To evaluate IR in non diabetic patients with moderate to
severe OSA and the effect of treatment with nCPAP on IR in these patients.
Method: 30 consecutively newly diagnosed patients with moderate to severe OSA
were enrolled in the study. Samples of peripheral venous blood for measurement
of glucose and insulin were collected after overnight fasting and IR was calculated
by HOMA (Homeostasis model assessment) method. Patients were treated with
nCPAP for 1month and HOMA IR was again measured.
Results: 30 OSA subjects,with a mean apnoea-hypopnoea index (AHI) of 80.46
[57.24] were included in the study. The HOMA IR (5.78) was significantly higher
compared to normal south indian population. There was no positive correlation of

HOMA IR with AHI. This may be due to the small sample size and IR attributable
to OSA may be small and constant and not related to the severity. The HOMA IR
was measured 1 month after use of CPAP. The HOMA IR significantly improved
from 5.78 to 4.82 (p=0.024) after 1 month of treatment with nCPAP in OSA
patients. There was also significant improvement in insulin levels from 21.75 to
19.39 (p=0.009).

Conclusion: OSA is associated with an increase in IR which may be one of the
reasons that OSA is a risk factor for coronary artery disease (CAD). Treatment
with CPAP rapidly improves the insulin sensitivity in patients with OSA and thus
may contributes to a reduction of cardiovascular risk in patients with moderate to
severe OSA.

P2239
Relationships between obstructive sleep apnea and oxidant/antioxidant status
Ligia Puiu, Andreea Didilescu, Ovidiu Fira-Mladinescu, Felicia Gliga,
Maria Greabu, Alexandra Totan, Nicoleta Maru, Anca Petrovan,
Cristian Didilescu. Pneumology, Pneumophtisiology Hospital, Baia-Mare,
Baia-Mare, Maramures, Romania

Introduction: In Sleep Apnea Syndrome (SAS) the episodes of hypoxia/reoxy-
genation can generate reactive oxygen species and promote oxidative stress.
Aim of the study: Evaluation of possible relationships between obstructive sleep
apnea and biomarkers of oxidative stress in patients with SAS.
Methods: Two Romanian groups, consisting of 29 patients diagnosed with SAS
and 17 healthy controls, were recruited. All subjects underwent cardiorespiratory
poligraphy. Plasma levels of homocysteine (Hcy), gluthatione reductase (GSSG-
Red), gluthatione peroxidase, endothelin-1, low density lipoprotein (LDL), high
density lipoprotein (HDL) and uric acid were assessed. Statistical analysis was
performed using Spearman and Pearson correlations tests, two tailed t-test and
one-way ANOVA test.
Results: The mean values of LDL were statistically significant higher in SAS
patients (p=0.05), while GSSG-Red was higher in controls (p=0.01). In the
SAS group, correlations were found as follows: GSSG-Red and snoring (r=0.34;
p=0.05); GSSG-Red and apneas number (r= -0.36; p=0.05); body mass index
(BMI) and uric acid (r=0.43; p=0.01); ratio Hcy/BMI and HDL (r=0.52; p=0.003).
With regard to the smoking status, the Hcy values were statistically significant
higher in SAS smokers than SAS non-smokers (p=0.03).
Conclusions: Plasma GSSG-Red and Hcy levels may be used as possible mark-
ers to provide information related to oxidant/antioxidant status in SAS patients,
making them more prone to developing proatherosclerotic disease.

P2240
Road traffic collisions caused by sleepiness in UAE
Mohammed Al-Houqani1, Hani Eid2, Fikri Abu Zaidan3. 1Internal Medicine,
Faculty of Medicine, UAE University, Al-Ain, United Arab Emirates; 2Emergency
Department, Tawam Hospital, Al-Ain, United Arab Emirates; 3Surgery, Faculty of
Medicine, UAE University, Al-Ain, United Arab Emirates

Introduction: Road traffic collision RTC is a major health problem in UAE. Sleep
as a contributing factor to RTC is not well-studied in the Middle East.
Objective: We aimed to study to the proportion of RTC caused by sleep behind
the wheel and the factors contributing to sleep related collisions SRC.
Methods: All data of hospitalized drivers who were involved in RTC in Al-Ain
city were prospectively collected during the period of April 2006-October 2007.
Variables studied included, driver’s demographic data, time, date, location, mech-
anism of collision, speed at collision and whether sleepiness was a contributing
factor reported by the divers. A direct logistic regression model was performed to
define factors related to sleep while driving.
Results: 444 drivers (92% males) were involved in RTC’s during the study period.
Sleepiness of drivers was a contributing factor in 5%. Most of the drivers with SRC
(79%) reported to speed 100 Km/hr or more during the collision. Rollover was
the most frequent mechanism of SRC (58%). SRC was strongly over-represented
during the month of Ramadan (42%), in driving in highway (83%) and in driving
during the day time (67%). A logistic regression analysis model has shown that
driving during the month of Ramadan (OR = 7.58) and on highways (OR =

Logistic regression analysis

Variables OR P value

Age 0.98 0.46
Gender 0.784 0.767
Ramadan 7.58 <0.001
Daytime 1.458 0.42
Day 0.94 0.445
Highway 3.99 0.032
Speed 1.01 0.192
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3.99) were the most significant independent contributors to increasing the odds of
sleep-related collisions.
Conclusion: Sleep is an important contributing factor to RTC’s in UAE. Drivers
should be advised to discontinue driving when feeling sleepy especially during the
month of Ramadan.

P2241

WITHDRAWN

P2242
Relationship between obstructive sleep apnoea syndrome (OSAS) and the
levels of endothelial progenitor cells (EPC) in patients with acute stroke
Anna Mola1, Ana Mª Fortuna1, Rosa Mª Miralda1, Raquel Delgado2,
Joan Martí2, Javier Crespo3, Mercedes Mayos1. 1Respiratory, Hospital de la
Santa Creu i Sant Pau, Barcelona, Spain; 2Neurology, Hospital de la Santa Creu
i Sant Pau, Barcelona, Spain; 3Cell Citometry, Cardiovascular Research Center
(CSIC-ICCC), Barcelona, Spain

OSAS is a cardiovascular risk factor that has a high prevalence in patients with
stroke. Endothelial progenitor cells (EPC) are an endogenous repair mechanism of
endothelium, which could be altered in OSA and contribute to endothelial dysfunc-
tion. The aim of this prospective study is to assess the relationship of OSAS and
circulating EPC levels in acute stroke patients. The patients underwent a respiratory
polygraphic (RP) evaluation on the 7th day of stroke (acute phase). EPC were mea-
sured by flow cytometry at inclusion and were repeated at the 7th day. EPC were
considered those that were positive for three markers: CD34, CD133 and KDR
(VEGF receptor). 42 of 52 patients were included (age 69±12.5 years, 54.8% male,
BMI 27±4 kg/m2, Epworth 7±3.6). OSA prevalence in the acute phase of stroke
was 54.76% (AHI>20) and 35.71% (AHI>30) with a predominant hypopnoea
pattern. Significant differences between EPC levels on inclusion and on the 7th day
(0.0004762% ± 0.00175636 vs 0.0034857% ± 0.0061183 (p=0.005) were found.
There were no differences between non-OSAS patients and the group with AHI>10,
except for age 59,73±15,58 vs 72,61±9,41 (p = 0,013). Patients with AHI>10
had lower EPC baseline levels but the analysis showed no significant differences
compared to non-OSA patients. Neither AIH nor EPC values were significantly
associated with neurological variables in acute stroke. The results suggest that
EPC show a peak on the 7th day of acute stroke, which can express the endothelial
repair capacity of the organism. OSA patients showed a lower baseline EPC values
but failed to demonstrate significant differences regarding non-OSA population.

259. Comorbid obstructive sleep apnoea (OSA)
and OSA comorbidities

P2243
Does respiratory irregularity contribute to the pathogenesis of
sleep-disordered breathing in multiple system atrophy?
Satoshi Hokari1, Hideaki Nakayama1, Takayuki Matsuto2,
Takayoshi Shimohata3, Toshinori Takada1, Tetsutaro Ozawa3,
Masatoyo Nishizawa3, Eiichi Suzuki4, Ichiei Narita1. 1Dept. of Homeostatic
Regulation and Development, Graduate School of Medical and Dental Sciences,

Niigata University, Niigata, Japan; 2Dept. of Community Preventive Medicine,
Graduate School of Medical and Dental Sciences, Niigata University, Niigata,
Japan; 3Dept. of Neurology, Brain Research Institute, Niigata University ,
Niigata, Japan; 4Dept. of General Medicine, Medical and Dental Hospital,
Niigata University, Niigata, Japan

Background: Multiple system atrophy (MSA) is the neurodegenerative disease
characterized by autonomic failure, parkinsonism, and cerebellar ataxia in various
combinations, and has high frequency of sleep-disordered breathing (SDB), which
caused by dysregulation of respiratory control.
Aims: This study investigates whether respiratory irregularity is involved in the
development of SDB with MSA.
Methods: 22 MSA patients (9men, 60.0±6.2 years, BMI 23.1±5.0 kg/m2) were
enrolled from January 2007 to June 2010. We performed polysomnography (PSG)
and laryngoscopy under propofol sedation. Respiratory irregularity was assessed
by approximate entropy (ApEn) of respiratory movement, which is a measure
of system complexity (Pincus SM. Proc Natl Acad Sci USA 1991), evaluated
from the three-minute data of respiratory movement before falling asleep in PSG
(Burioka N, et al. Chest 2003). We chose the age-, sex-, and apnea-hypopnea index
(AHI)-matched controls from ordinary obstructive sleep apnea (OSA) patients
(BMI 27.6±4.5 kg/m2).
Results: PSG demonstrated that all MSA patients fulfilled OSA criteria, and their
AHI was 40.6±26 per hour. Laryngoscopy showed that 15 patients (68%) had
vocal cord abductor paralysis (VCAP). In the MSA group, there was a significant
correlation between AHI and ApEn of respiratory movement (r=0.63, p<0.01).
However, AHI had no correlation with age, BMI, duration and severity of MSA,
degree of VCAP, and any respiratory parameters. In the control group, their AHI
significantly correlated with BMI (r=0.68, p<0.01), but not with ApEn.
Conclusions: This study raises the possibility that respiratory irregularity influence
the severity of SDB in MSA.

P2244
The relationship between obstructive sleep apnea syndrome and
apolipoprotein E allels
Ebru Kucuk1, Oner Balbay1, Ali Nihat Annakkaya1, Ege Gulec Balbay2,
Fatma Silan3, Peri Arbak1. 1Chest Diseases, Duzce University Faculty of
Medicine, Duzce, Turkey; 2Chest Diseases, Duzce Ataturk State Hospital, Duzce,
Turkey; 3Genetics, Onsekiz Mart University Faculty of Medicine, Canakkale,
Turkey

Aim: Clinical and epidemiological studies indicate that OSAS has a strong ge-
netic basis. Apo E in humans is an important determinant of blood lipid levels.
There are few studies investigating the possible relationship between OSAS and
Apolipoprptein E. In this study, we aimed to investigate the apolipoprotein E allels
as a genetic risk factor in OSAS.
Method: 62 adult patients (35 male, 27 female) with sleep apnea applying to
Chest Diseases Clinic between October 2006 and May 2009 were included in this
study. All patients underwent fullnight PSG and were evaluated for apolipoprotein
E allels.
Results: The mean age was 51±12. According to PSG results, 20 cases with
negative PSG and 18 with mild, 10 with moderate, 14 with severe OSAS patients
was diagnosed.
Clinically important patients were divided into 2 groups according to AHI<=15
(n:38) and AHI>15 (n:24). No homozygote Apo E2 (22) and homozygote Apo E4
(44) were observed in study group. The cases with OSAS had almost statistically
significant higher Apo E2 frequency than that of not OSAS (23.8%, respectively,
10/42 and 5%, 1/20, p = 0.080).
As AHI increases, frequency of Apo E3 allel detection will also increase in OSAS
patients. But frequency of Apo E4 allel detection will decrease (respectively,
p=0,717, and p=0,613). Apo E3 allel contrary to Apo E4 was frequently observed
AHI above 15 whereas Apo E4 allel was frequently observed AHI below 15.
Conclusion: It’s thought that APO E2 allel is a risk factor for OSAS. But more
studies are needed to confirm this relation.

P2245
A case of obstructive sleep apne syndrome with bilateral vocal cord paralysis
Önder Öztürk1, Ulughbik Khayri1, Yücel Kurt2, Mehmet Has1, Ibrahim
Metin Çiris3, Mustafa Tüz2, Ahmet Akkaya1, Meltem Çetin4. 1Chest Diseases,
Medical School of Süleyman Demirel University, Isparta, Turkey;
2Otolaryngology, Medical School of Süleyman Demirel University, Isparta,
Turkey; 3Pathology, Medical School of Süleyman Demirel University, Isparta,
Turkey; 4Radiology, Medical School of Süleyman Demirel University, Isparta,
Turkey

Aim: Bilateral vocal cord paralysis (BVCP) often caused by trauma, is a rare, but
life-threathening condition in patients. Although the most comon symptom seen in
BVCP is respiratory distress, hoarseness and the symptoms of sleep apnea are rare.
Here we present an interesting and educative case of BVCP, caused obstructive
sleep apnea syndrome (OSAS).
Results: A 46- year-old male patient who had a history of snoring, apnea, exces-
sive daytime sleepiness (EDS), admitted to our outpatient clinic with complaints
of dypsnea and hoarseness. He had these symptoms for a year, but progressed
during the last two months. He had also a history of diabetus mellitus and COPD
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for a year, smoked 25 pack-years. Full-night polysomnography revealed that his
apnea–hypopnea index was 67.7/h and minimal oxygen saturation level was 75%,
diagnosed as severe OSAS. His pulmonary function test demonstrated variable
extrathoracic airway obstruction. The ear-nose-throat consultation revealed that
vocal cords were bilaterally paralytic at the median border. His chest film, Thorax
CT and neck CT were normal. The histopathologic examination of biopsies from
subglottic region and left vocal cord was reported as edema, hyperemia and chronic
inflamation. The paient did not benefit from CPAP titration and the tracheostomy
was opened due to the progression of respiratory distress. Later, right arytenoidec-
tomy operation was done. The patient indicated that snoring,apnea,EDS,hoarseness
and dypsnea were improved after the operation.
Conclusion: BVCP rarely causes OSAS. Thus, a multidisciplinary approach in
the diagnosis and treatment of these cases should be done urgently to have a better
survival.

P2246
Comorbidities of obstructive sleep apnoea syndrome
Madhav Tamhankar, Murali Mohan, Ranganath Ramanjaneya, Tiyas Sen.
Pulmonology, Narayana Hrudayalaya, Bangalore, India

Introduction: Obstructive Sleep Apnoea (OSA) is often associated with un-
recognized comorbidities. Persons of South Asian origin already have a higher
prevalence of diabetes and hypertension than in the developed world, and COPD
prevalence is rising fast. We expected that the prevalence of comorbidities would
be high in our population with OSA.
Methods: Patients at our referral hospital in India, proven by polysomnography to
have moderate to severe OSA (Apnoea Hypopnoea Index (AHI) > 15/hour), were
studied for important comorbidities: diabetes mellitus (DM), hypertension (HTN)
and COPD, diagnosed as per accepted guidelines (ADA, JNC VII, GOLD), or
already on treatment. Results were compared with recent Indian prevalence data
for these comorbidities.
Results: Moderate to severe OSA was present in 182/201 subjects (90.54%), and
severe OSA in 169/201 subjects (84.08%). (Age: Mean 55.65 years Range 27 – 78
years). [Gender: Men 138 (68.7%) Women 63 (31.3%)}. The comorbidities were:

Co-morbidities of Moderate and Severe OSAS

Co-morbidity Prevalence (%)

Mod-severe OSA (n=182) Severe OSA (n=169)

DM 46.7 47.3
HTN 58.8 58.6
DM + HTN 35.7 36.1
COPD 25.3 26

127/182 (69.8%) of those with moderate to severe OSA had both DM and HTN.
All comorbidities exist at a much higher level in persons with moderate to severe
OSA than in the general population [estimated prevalence: DM 9%, HTN 28.%,
COPD (men 5%, women 2.7%)].
Conclusion: Moderate to severe OSA is associated with a high prevalence of
significant comorbidities like diabetes, hypertension and COPD. The prevalence is
higher than a chance co-occurrence of common conditions in the general popula-
tion. A search for OSA should be made in every patient with DM, HTN or COPD
and vice versa.

P2247
Sleep apnoea in patients with renal transplantation
Antigone Fritz, Oliver Vonend, Lars Christian Rump. Nephrology, University
Hospital of Düsseldorf, Düsseldorf, Nordrhein-Westfalen, Germany

Sleep apnoea is an important risk factor for cardiovascular mortality. With up to
50%, cardiovascular events are the major cause of death in patients with end stage
renal disease (ESRD). Moreover, major adverse cardiac events (MACE) often limit
the long term survival after successful kidney transplantation.
Therefore a consequent detection and reduction of cardiovascular risk factor should
be a major goal in patients with ESRD in particular for patients on the waiting list.
Sleep apnoe (SA) has a prevalence of 30-80% in dialysis patients. The diagnosis of
SA is difficult in patients with ESRD since conventional questionnaires are often
misleading.
We started a study to investigate the prevalence of sleep apnoe in patients with
renal transplantation. The study collective includes over 130 patients, more than
50 of them received a living transplantation. The prevalence of sleep apnoea in
our study group was round about 40%. There was no influence of the typical risk
factors for sleep apnoea such gender and BMI in our patient collective. The age
(P=0,003) and the co-existence of other cardiovascular diseases (p<0,001) were
the most important risk factors for sleep apnoea. Also typical dialysis parameters
like diuresis and time on dialysis influences the appearance of sleep apnoea.
Notably symptoms like sleepiness and snoring or the Epworth Sleepiness Scale
were not usefull to detect sleep apnoea in our study collective.
The study will be finished in summer 2011. Further study datas will be expected.
For conclusion we can summarize that it is very usefull to screen everybody on
the waiting list for kidney transplantation because it presents a very common
cardiovascular risk factor in patients with renal disease.

P2248
Sleep related disorder of breathing in syndromic and nonsyndromic
craniosynosotosis
Shaikh Iqbal1, Muslim AlSaadi1, Essam Elgamal2. 1Pulmonology and Sleep
Unit, Department of Pediatrics, King Saud University, Riyadh, Saudi Arabia;
2Neurosurgery, King Saud University, Riyadh, Saudi Arabia

Aims: To look at sleep related disorderd breathing (SRDB) in syndromic {SC} &
non-syndromic craniosynostosis{NSC} children in our hospital.
Background: SRBD is highly prevalent in SC [1] children. Neuropsychological
deficits [2] and not SRDB is reported in NSC children.
Methods: Children with no SRDB history (Group1-SC, n=4) & (Group2-NSC,
n=10) were referred for polysomnography (PSG) between Sep2007 to Nov2010
preoperatively.
Results: The median total apnea-hypopnoea index (TAHI) were 8.80 (range 1.8-
18.2); 2.8 (range 0.2-21.4) & central apnea index (CAI) were 0.6 (range 0-2.1);
0.1 (range 0-1.2) group-1 & group-2, respectively.

Table 1. Polysomnographic data in children with syndromic craniosynosotosis

No Age at PSG (in years) Sex TAHI (Events/Hour) TCAI (Events/Hour)

1 0.79 Male 18.2 0
2 0.85 Female 7.8 2.1
3 1.52 Female 1.8 0.1
4 8.78 Female 8.9 0

PSG: Polysomnograph; TAHI: Total Apnoea Hypopnoea Index; TCAI: Total Central Apnoea
Index.

Table 2. Polysomnographic data in children with non-syndromic craniosynosotosis

No Sex Age at PSG (in years) TAHI (Events/Hour) TCAI (Events/Hour)

1 Female 0.24 0.2 0
2 Male 0.67 0.7 0
3 Female 0.69 21.4 0
4 Female 0.80 7.3 0.2
5 Male 1.0 0.2 0.2
6 Male 1.01 14.6 0
7 Male 4.06 1.0 0
8 Male 4.21 0.7 0.2
9 Female 5.15 4.6 1.2
10 Male 7.49 8.2 0.9

PSG: Polysomnograph; TAHI: Total Apnoea Hypopnoea Index; TCAI: Total Central Apnoea
Index.

Conclusion: Asymptomatic SC & NSC children have PSG evidence of SRDB.
References:
[1] Al-Saleh S et al SRDB with syndromic craniosynostosis.J Cranio maxillo fac

Surg. 2010 Jun.
[2] Kapp-Simon KA et al Childs Neurodevelopment of children with single suture

craniosynostosis, Nerv Syst. 2007 Mar;23(3):269-81.

P2249
Should cardiologists routinely screen and evaluate myocardial infarction
patients for sleep disorders?
Filip M. Szymanski1, Krzysztof Filipiak1, Anna Hrynkiewicz-Szymanska2,
Grzegorz Karpinski1, Grzegorz Opolski1. 1Department of Cardiology, The
Medical University of Warsaw, Warsaw, Poland; 2Department of Cardiology,
Hypertension and Internal Diseases, The Medical University of Warsaw, Warsaw,
Poland

Introduction: A risk of a cardiovascular event increases with the number of
cardiovascular risk factors.
Aims: The aim of this prospective study was: To identify Acute Coronary Syn-
dromes (ACS) patients at high risk of OSA, using Berlin questionnaire (BQ) and
Epworth Sleepiness Scale (ESS), and 2. To decrypt the clinical characteristics of
ACS patients at high risk of OSA.
Methods: We studied 158 consecutive patients, assessed by BQ and the ESS. The
high risk of OSA was defined as cumulative high risk, based on BQ and ESS
scores higher than 10 in a scale of 24.
Results: Fifty four (34.2%) patients were at high risk. On admission patients
at high risk of OSA had significantly often history of hypertension (92.6% vs.
55.8%; p<0.0001), diabetes mellitus (37% vs. 15.4%; p=0.0049), significantly
higher mean ESS (14.83±3.02 vs. 5.83±3.33; p<0.0001), systolic blood pres-
sure (149.9±34.2 vs. 128.4±23.6 mmHg; p<0.0001), diastolic blood pressure
(87.7±17.4 vs. 76.2±12.1 mmHg; p<0.0001), Body Mass Index (32.3±4.6 vs.
27±3.8 kg/m2; p<0.0001), and lower Glomerular Filtration Rate (79.5±21.2 vs.
87.5±22.2 ml/min/1.73 m2; p=0.048). Patients at high risk of OSA had often onset
of acute chest pain between midnight and 5.59 am compared to the patients at
low risk (42.6% vs. 26%; p<0.05). Mortality (7.4% vs. 1%; p=0.03) was more
frequent in patients at high risk of OSA.
Conclusions: Every third ACS patient was diagnosed with OSA. Cardiologists
should routinely screen and evaluate myocardial infarction patients for sleep dis-
orders, especially when they are obese, have hypertension, and chest pain in the
night hours.
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P2250
Daytime sleepiness in patients on intrathecal chronic opioid (IT) therapy is
not related to sleep disordered breathing (SDB)
Francesco Fanfulla1, Laura Demartini2 , Paola Fulgoni1,
Michelangelo Buonocore3, Massimo Barbieri2, Cesare Bonezzi2. 1Sleep Center,
S. Maugeri Foundation Institute of Pavia, Pavia, Italy; 2Pain Unit, S. Maugeri
Foundation Institute of Pavia, Pavia, Italy; 3Neurophysiology Unit, S. Maugeri
Foundation of Pavia, Pavia, Italy

Persistent pain is a pervasive problem in modern medicine. Intrathecal therapy
offers an alternative tool for the long-term management of patients with chronic
pain who did not respond to less invasive therapies or systemic opioids, mainly
in terms of reduced side effects. SDB as well as excessive daytime sleepiness
(EDS) are common in chronic pain patients on oral opioid therapy, but no data
are available for patients receiving IT. Aim of our study was to study two groups
of consecutive patients receiving IT opioid therapy, according to absence (A,
n=6) or presence (P, n=5) of EDS. All the patients (8 F, age 56.9±8.3 yrs, BMI
25.6±6 kg/m2) underwent polysomnography (PSG) and maintenance wakefulness
test (MWT). Table 1 shows sleep indices for both group of patients:

Table 1

SE (%) N2 (%)* N3 (%)* REM (%)* AHI ODI

A 87.4±13 28.6±11 32.9±16.5 20.9±6 18.8±13 10±8.7
P 80±14.3 52.9±16 14±12.9 12.7±6.4 23.8±30 31.7±38.4
ALL 83±14 41.9±18 22.6±17 16±7 21.5±23 21.8±30

*p<0.05.

Both EDS and sleep latency at MWT were statistically significantly correlated
with the amount of NREM2 percentage (r=0.68, p=0.003; r= -0.61, p=0.04; respec-
tively). 6 patients were affected by sleep apnea (AHI 32.8±26): central in 1, mixed
in 1 and obstructive in 4 patients. Age was statistically significantly correlated
with AHI (r=0.76, p<0.01) and ODI (r=0.62, p<0.05). No statistically significant
correlations were found between respiratory and sleepiness indices as well as
morphine equivalent doses or years of opioids therapy. In conclusion, daytime
sleepiness is common in patients receiving IT opioids but it is only correlated with
sleep quality and not with respiratory disturbances.

P2251
Sleep apnea-hypopnea syndrome and glaucoma: Is there any association?
Nuria Grau1, Marta Castany2, Miquel Felez1, Carles Sanjuas1, Joaquim Gea1.
1Respiratory Department, Hospital del Mar, Parc de Salut Mar, Barcelona, Spain;
2Oftalmology Department, Hospital de la Vall D’Hebron, Barcelona, Spain

Background: The possible association between SAHS and open-angle or nor-
motensive glaucoma needs further investigation.
Methods: Patients in whom polysomnography was indicated upon the clinical
suspicion of SAHS underwent comprehensive ophthalmologic evaluation in the
search of glaucomatous optic neuropathy and increased intra-ocular pressure (IOP).
Results: Nine-two patients (mean age 54±11 years, 37% female) were included.
In 16 of them, the Apnea-Hypopnea Index (AHI) was < 5, thus ruling out the
diagnosis of SAHS. In 49 patients (53%) severe SAHS was established (AHI
of higher than 30). Direct visualization of the optic disc head was suspicious of
glaucomatous affectation in 12,8% of the examined eyes. Patients with a positive
suspicion of glaucomatous optic neuropathy (GON, group 1) were older (59±10
vs. 54±12 years; p < 0.05) and presented with a higher IOP (18±2 vs. 15±3
mmHg; p < 0.001) as opposed to those with normal visual optic nerve examination
(group 2). We found more structural glaucomatous changes in men (17% of them)
than in women (4,5%; p = 0,012). The AHI was significantly higher in group 1
as compared to group 2 (AHI of 51±10 vs. 32±11, respectively; p<0,001). In a
multivariate analysis, both increased AHI and IOP remained as independent risk
factors of GON (p = 0.017 and p = 0.005, respectively). Therefore, an increased
AHI favored the development of GON independently of the IOP.
Conclusions: Sleep apnea-hypopnea syndrome increases the susceptibility to
glaucomatous damage of the optic nerve head. In some SAHS patients, this risk
of glaucomatous optic neuropathy lays upon a distinct mechanism other than
increased intra-ocular pressure (normotensive glaucoma).

P2252
Anxiety, depression and alexithymia in patients with obstructive sleep apnea
syndrome
Silvia Dumitru, Dionissios Bratis, Sotirios Gyftopoulos, Athanassios Tselebis,
Ioannis Xazapis, Katerina Chronopoulou, Epaminondas Kosmas. 3rd Dept of
Pulmonary Medicine & Sleep Laboratory, Chest Diseases Hospital “Sotiria”,
Athens, Greece

We attempted to investigate anxiety (with Spielberger’s Trait Anxiety), depression
(with Beck Depression Inventory) and alexithymia (with Toronto Alexithymia
Scale) in patients with newly diagnosed obstructive sleep apnea syndrome (OSAS)
with an Apnea-Hypopnea Index (AHI) ≥ 5 events/hour. We present our results from
32 consecutive patients (age 51±9 years, AHI 54±16 events/hour, no significant
cardiac or other comorbidities) who have performed full night polysomnography
due to symptoms, sucha as snoring, disrupted sleep, witnessed apneas, morning

headache, morning fatigue and daily hypersomnolence (estimated by Epworth
Scale).We have found that 56.25% of patients had clinically important anxiety,
62.50% depression and 46.87% alexithymia. Apart from a weak correlation be-
tween anxiety and sleep latency, there was not any other correlation between the
above psychologic parameters and age, AHI, nocturnal oxygenation and sleep
efficiency. We found a cut-off level of AHI ≥ 70 events/hour and age ≥ 60 years
old in combination, where all 9 patients in that specific subgroup had anxiety,
depression and alexithymia. In conclusion, the incidence of anxiety, depression and
alexithymia is significantly higher in OSAS patients as compared to the general
population.Older age and more severe OSAS are factors predisposing to these
psychologic disturbances. However, not any correlation has been found between
the psychologic profile and severity of OSAS, abnormal oxygenation or sleep
quality. Probably, other factors, unknown as of yet, may play a role.

P2253
Obstructive sleep apnea syndrome in patient with primary open angle
glaucoma
Ege Gulec Balbay1, Oner Balbay2, Murat Tunc3, Harun Yuksel3, Ali
Nihat Annakkaya2, Peri Arbak2, Talha Dumlu2. 1Chest Diseases, Duzce Ataturk
State Hospital, Duzce, Turkey; 2Chest Diseases, Duzce University, Duzce, Turkey;
3Ophthalmology, Duzce University, Duzce, Turkey; 4Duzce, Turkey

Introduction: It was claimed that obstructive sleep apnea syndrome (OSAS)
aggravates or causes glaucoma by impaired optic nerve head blood flow or by
directly damage to the optic nerve secondary to prolonged hypoxia. The objective
of this study was to investigate the prevalence of OSAS in patient with primary
open angle glaucoma (POAG).
Material and methods: The consecutive 21 POAG patients (12 female/ 9 male)
attending the outpatient clinic of the department of Ophthalmology between July
2007 and February 2008 were included in this study. All of these patients underwent
to Polysomnographic examination.
Results: The prevalence of OSAS was 33.3% in glaucoma patients (14.3% mild
and 19% moderate). The age and the diameter of the neck in patients with OSAS
were significantly greater than those with no OSAS. The adipose tissue thickness
in triceps reached near significance in glaucomatous OSAS patients. Snoring was
observed in all glaucoma cases with OSAS. Particularly, the prevalence of OSAS
was significantly more common in glaucoma patients having the symptoms of
habitual snoring, witnessed apnea than those of not. The prevalence of OSAS was
also significantly increased with having major symptoms together.
Conclusions: Although it was not provided an evidence for a cause-effect rela-
tionship in the present study, the high prevalence of OSAS in patients with POAG
might put forward a different view of aspect to ophthalmologists. Further studies
are required especially in large groups who had CPAP (Continuous positive airway
pressure) therapy to explore the long term results of coincidence, relation and cross
interaction of these two common disorders.

P2254
Sleep disorders in morbid obesity who undergo bariatric surgery
Beatriz Morales, Paola Benedetti, José Manuel Fernandez-Sanchez-Alarcos,
Gema Rodriguez-Trigo, José Luis Álvarez-Sala, Mª Asunción Nieto. Pneumology,
Hospital Clinico San Carlos. Universidad Complutense de Madrid, Madrid, Spain

Introduction Insomnia and obstructive sleep apnoea (OSA) often have been con-
sidered conflicting medical conditions, recent studies suggest that these two entities
often coexist.
Aims: To determine the prevalence of sleepiness and insomnia in morbidly obese
patients diagnosed with OSA with an indication of bariatric surgery and to assess
an association between them.
Method: All morbidly obese patients in whom bariatric surgery was indicated
between 1/05/2002 and 1/10/2006 were studied. Morbid obesity was defined by
body mass index (BMI) greater than 40 or between 35-39 kg/m2 associated with
comorbidity. The following variables were prospectively collected and analyzed
age, sex, height, weight, BMI, toxic habits, insomnia and excessive daytime sleepi-
ness, measured by the Epworth Sleepiness Scale. All patients underwent nocturnal
respiratory polygraphy for the assessment of OSA.
Results: We studied 145 patients (70% women) with a mean age of 42 years
(range 19-69) and a mean BMI of 46±5.9. The prevalence of OSA was 95%. The
prevalence of somnolence and insomnia in patients who suffer from OSA was 39%
and 28% respectively. There was no statistically significant relationship between
insomnia and somnolence (p 0.378). The association between OSA, somnolence
and insomnia are shown in Table 1.

Relationship between OSA, somnolencia and insomnia

AHI 5–14 AHI 15–29 AHI ≥30 p

Somnolencia (yes) 14 25 57 0,049
Insomnia (yes) 20 27 44 0,782

AHI, apnea hipopnea index.

Conclusions: The prevalence of daytime sleepiness and insomnia in patients with
morbid obesity with bariatric surgery indication and OSA is high but we have not
found a statistically significant relationship between both clinical entities.
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P2255
Positional sleep apnoea syndrome: An underestimated pathology that needs
to be explored
Jean Claude Meurice, Elise Antone, Jean Philippe Neau, Antoine Verbert,
Joel Paquereau. Pneumology, CHU de Poitiers, Poitiers, France Pneumology,
CHU de Poitiers, Poitiers, France Neurology, CHU de Poitiers, Poitiers, France
Pneumology, CHU de Poitiers, Poitiers, France Sleep Center, CHU de Poitiers,
Poitiers, France

Background: Few epidemiological data have been published concerning the preva-
lence and significance of positional sleep apnoea syndrome (PSAS), and several
different definitions have been used.
Aim of the study: Our objective was to optimize the detection of PSAS and to
evaluate its severity.
Methods: We retrospectively analysed 1400 polysomnographic recordings per-
formed during a 3 year-period. Recordings with less than 3 hours of total sleep
time were excluded. PSAS was defined as pure when supine apnoea-hypopnoea
index (AHI) >10/h with lateral AHI <10/h, and as mixed when supine AHI and
lateral AHI >10/h. We distinguished patients with normal global AHI <10/h, and
patients with pathological global AHI>10/h.
Results: 1219 patients were included and were separated in 407 “Normal” (global
and supine AHI < 10), 80 “Normal PSAS” (global AHI < 10, supine AHI>10 and
lateral AHI<10), 65 “non PSAS” (global AHI>10, supine AHI<10), 271 “pure
PSAS” with global AHI>10, and 396 “mixed PSAS” with global AHI>10.
“Pure PSAS” patients were significantly younger and characterized by significant
lower values for global AHI and body mass index (27.9±19.2/h; 28.3±5.4 kg/m2)
than “non PSAS” (36.6±23.3/h; 31.6±7.2 kg/m2) and “mixed PSAS” (41.4±21.4;
30.5±7.0 kg/m2). Minimal SpO2 during sleep was significantly reduced in “Nor-
mal PSAS” when compared to “Normal”, and in “mixed PSAS” in comparison
with “non PSAS” and “pure PSAS”.
Conclusion: Our results point out the high prevalence of PSAS and its significant
influence on nocturnal saturation, in normal patients as well as when associated
with non positional SAS (“mixed PSAS”). PSAS could represent a transition
before severe SAS occurrence that needs to be explored.

P2256
Incidence, characterization and clinical implications of sleep disorders in
patients with atrial flutter
Nuria Grau1, Victor Bazan2, Miquel Felez1, Carles Sanjuas1,
Julio Marti-Almor2 , Joaquim Gea1. 1Respiratory Department, Hospital del Mar,
Parc de Salut Mar, Barcelona, Spain; 2Electrophysiology Unit. Cardiology
Department, Hospital del Mar, Parc de Salut Mar, Barcelona, Spain

Background: Sleep apnea-hypopnea syndrome (SAHS) is prevalent in patients
with atrial fibrillation (AFib). It is unclear whether atrial flutter (AF) is accompanied
by a high incidence of SAHS and impaired pulmonary function.
Methods: We included 48 patients with AF, 26 and 22 of whom did not have and
had associated AFib (groups 1 and 2, respectively). Fourteen patients with lone
atrial fibrillation (group 3) and a matched control population (group 4, n= 50) with
similar demographics, including body mass index (BMI) and incidence of hyper-
tension and structural heart disease (SHD) served as control groups. Pulmonary
function was assessed by using FEV1, FVC and FEV1/FVC. Sleep disorders were
analyzed by using the apnea-hypopnea (AHI) and CT90 indexes and Epworth
sleepiness scale (ESS).
Results: Group 1 and 2 had similar demographics (19 male, 67±9 years, BMI
32±6 kg/m2; and 13 male, 65±10 years, 33±8 kg/m2, respectively) and were
older than group 3 (56±10 years, p< 0.01). Neither SHD nor pulmonary function
differences were noted among groups. The AHI, CT90 and ESS were consid-
erably higher in patients from group 1 (52±31, 19±18 and 12±4, respectively)
as compared to our control population (group 4, p< 0.001). This difference was
not significant when compared to the remaining groups (p= 0.1). Importantly, 15
out of the 26 patients from group 1 underwent CPAP therapy because of newly
diagnosed SAHS, and a lower incidence of atrial arrhythmias during follow-up
was registered in this subgroup (p= 0.047).
Conclusions: The incidence of SAHS in patients with isolated atrial flutter is high
and its specific treatment results in a more favorable arrhythmia control outcome.

P2257
Results of respiratory parameters in morbidly obese patientes with
obstructive sleep apnoea after bariatric surgery
Amaia Urrutia Gajate1, Sandra Pedrero Tejada1, Jose Amilibia Alonso1,
Federico Vazquez San Miguel2, Gaizka Errazti De Olartecoechea3, Marta
Inchausti Iguiñiz1, Maria Alfonso Imizcoz1, Ruth Diez Arnesto1. 1Pneumology,
Cruces Hospital, Barakaldo, Spain; 2Endocrinology, Cruces Hospital,
Barakaldo, Spain; 3General Surgery, Cruces Hospital, Barakaldo, Spain

Background: Bariatric surgery (BS) is an effective treatment for morbidly obese
patients. Our aim is to analyze the sleep breathing parameters after BS in patients
with obstructive sleep apnoea (OSA) and the differences between patients who
corrected the disorders and patients who did not
Methods: Morbidly obese and diagnosed of OSA patients, who underwent BS.
We analyzed weight-loss and sleep parameters before and after BS. We consider
improvement a decrease of 50% in the AHI or AHI after BS ≤10

Results: 52 patients, 41 (79%) women, 11 men (21%), mean age 44.24±9.78
years. 48 (92%) with preBS AHI >10, 4 cases (8%) with SaO2 disorders.

Before surgery After surgery p

AHI 43.62±30.98 7.7±8.62 0.001
Min SaO2 62.98%±11.38 82.38%±7.41 0.001
CT 90% 23.23%±23.13 8.7%±17.81 0.001
BMI 51.9±7.89 34.96±6.56 0.001

39 cases with AHI postBS ≤10 y 13 cases with IAH >10.

49/52 cases (94%) improved or solved their OSA. In 3 cases the AHI postBS was
>10, but improved from severe to mild. 4 cases with SaO2 disorders and AHI
<10 correct postBS. No patient had IAH postBS >30
Conclusions: 1. BS solved completely the OSA in most of the patients (40/52,
77%) and improved it in all of them. 2. No statistical difference was observed in
weight loss before and after BS. 3. Patients with an AHI postBS >10 had a high
preBS AHI (mean 66.6), significantly higher than patients with AHI <10 postBS.
Were not difference according to BMI-preBS and weight loss

P2258
Objective assessment of sleep pattern and daytime sleepiness during
Ramadan fasting in Muslims and non-Muslims
Ahmed BaHammam, Abdulrahman Alaseem, Abdulmajid Alzakri, Munir Sharif.
Uni, King Saud University, Riyadh, Saudi Arabia

Background: Studies using sleep diaries have shown a delay in bedtime and rise
time during Ramadan. However, no objective study has assessed sleep pattern
during Ramadan in a free living environment.
Objectives: To assess the effect of Ramadan and its attendant life-style changes on:
circadian changes in sleep, and energy expenditure in Muslims and non-Muslims.
Methods: The ArmBand was used to assess the circadian changes in sleep and
energy expenditure for 3 weeks, during a baseline period (BL, one week before
Ramadan), the first week (R1), and the second week (R2), of Ramadan, in eight
Muslims and eight non-Muslim volunteers. The ArmBand is a validated metabolic
body monitoring system that records sleep and total energy expenditure. A 29-items
questionnaire concerning sleep was collected as well. In addition, Optalert was
used to objectively assess daytime drowsiness using the John Drowsiness Scale
(JDS).
Results: Muslims and non-Muslims were matched for age and body mass index.
While the start of work has been delayed for Muslims from 7:30 Am to 10 AM,
there was no change in working hours for non-Muslims. When BL, R1 and R2
were compared in Muslims, there was a significant delay in bedtime, and rise time
and a significant reduction in total sleep time. No changes were documented in
sleep pattern in non-Muslims. No changes in daytime sleepiness were documented
in both groups using the Epworth sleepiness scale and the JDS.
Conclusion: Changes in sleep pattern in Muslims could be related to changes
in lifestyle like the changes in working hours. There is no objective evidence of
increased sleepiness during fasting.

P2259
Decreased ventilatory response to carbon dioxide by steady state in patients
with myotonic dystrophy type 1 compared to healthy subjects
Mathias Poussel1, Pierre Kaminsky2, Julien Laroppe1, Silvia Varechova1,
Bruno Chenuel1. 1Service des Examens de la Fonction Respiratoire et de
l’Aptitude à l’Exercice, C.H.U de Nancy, Nancy, France; 2Service de Médecine
Interne Orienté vers les Maladies Orphelines et Systémiques, C.H.U de Nancy,
Nancy, France

Background and objective: Ventilation is exquisitely sensitive to increased PCO2.
Carbon dioxide produces its effects by stimulating both central and peripheral
chemoreceptors. The testing of such ventilatory response to CO2 can be achieved
either by steady state or rebreathing (Read) methods. In order to test the hypothesis
based upon abnormality of the central ventilatory control mechanisms in myotonic
dystrophy, contributing to chronic alveolar hypoventilation, we compared the ven-
tilatory response to CO2 between control subjects and patients with myotonic
dystrophy type 1 (MD1).
Methods: Ventilatory response to CO2 was achieved in a steady state while
breathing gas mixtures containing 3% and 6% of CO2. Each concentration was
successively inhaled during 5 minutes following spontaneous breathing room air
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for at least 10 min. While seated in a comfortable chair, ventilation and PETCO2
were continuously recorded.
Results: Twenty one controls and 51 MD1 patients were studied. In controls mean
ventilatory responses to CO2 were 1.18 L/min/mmHg ± 0.71 (CO2= 3%) and 1.25
L/min/mmHg ± 0.72 (CO2= 6%). In MD1 patients mean ventilatory responses
to CO2 were 0.71 L/min/mmHg ± 0.46 (CO2= 3%) and 0.75 L/min/mmHg
± 0.36 (CO2= 6%). For both concentrations, ventylatory response to CO2 was
significantly lower (p<0.01) in MD1 patients than in controls.
Conclusion: This control study confirms the decreased ventilatory response to
CO2 in MD1 patients using the alternative steady state method. Further studies
are needed to define more precisely the role of the impairment of the central
ventilatory control in the course of the disease.

P2260
The relationship between testosterone, obesity and depressive mood in
obstructive sleep apnea (OSA) postmenopausal women
Raluca Mihaela Bercea1,2, Elena Cojocaru2, Traian Mihaescu1,2. 1Pneumology,
Clinic of Pulmonary Diseases, Iasi, Romania; 2Physiology, University of
Medicine and Pharmacy “Gr. T. Popa”, Iasi, Romania

Background: The relationship between respiratory sleep disorders and menopausal
state in women is not well supported; only known that obese female have higher
androgen levels then non-obese females.
Aim: The aim of our study was to illustrate the link between OSA severity, serum
total testosterone level and depressive mood in obese postmenopausal women.
Material and method: The present study included 13 severe OSA female patients
(apnea hypopnea index (AHI) >30 events/h) with obesity (body mass index (BMI)
>30 kg/m2), ages between 53 and 60 years, for least two years of amenorrhea. All
patients fulfilled Beck Depression Inventory (BDI). Serum total testosterone level
(T) was performed from blood samples collected in the morning after wake up.
Control group selected consisted in 10 non-OSA females with same characteristic
with study group.
Results: We found significant correlations between T level and BMI (r=0.636,
p=0.019), without correlation between T level and AHI or BDI (p>0.05). It was
remarked a strong positive correlation between BDI score and AHI (r=0.720,
p=0.006). T-test shows no differences between two groups in testosterone level
(OSA group 0.757±0.28 ng/dl vs. non-OSA group 0.625±0.19 ng/dl, p=0.226),
but significant differences for BDI score (OSA 9.69±5.15 vs. non-OSA 4.3±2.16,
p=0.005).
Conclusion: Our study reveals no effect relationship between OSA severity and
serum testosterone level. Testosterone level is positive correlated with obesity.
Depressive mood is induced by OSA severity, without relation with testosterone
level. More approaches are needed to elucidate androgens involvement in severe
OSA postmenopausal women.

P2261
Mean platelet volume in patients with obstructive sleep apnea syndrome and
its relationship with cardiovasculer diseases
Elif Kaya, Asiye Kanbay, Nuri Tutar, Hakan Buyukoglan, Fatma Sema Oymak,
Inci Gulmez, Ramazan Demir. Pulmonary Medicine, Erciyes University, Kayseri,
Turkey

Obtructive Sleep Apnea Syndrome (OSAS) is an independent risk factor for
the development of cardiovascular event and hypertension. Mean Platelet Volume
(MPV); an indicator of platelet activation and aggregation which are closely related
with cardiovascular diseases (CVD). We aimed to show the relationship between
OSAS and MPV with CVD. The medical records of 205 subjects who were admit-
ted for the sleep study were evaluated. OSAS was diagnosed by polysomnography
if Apnea-Hypopnea Index (AHI) >5. MPV calculated from blood samples. Ac-
cording to AHI, individuals in whom AHI< 5 were recruited as group 1 (control
group), those in whom AHI=5-15 group 2 (mild OSAS group), those in whom
AHI=15-30 group 3 (moderate OSAS group), those in whom AHI >30 group
4 (severe OSAS group). Of the subjects 137 (67%) were male, 68 (33%) were
female and the mean age was 53.0±14.1years. There were 35 (17%), 20 (10.2%),
40 (20.4%) and 108 (52.6%) in group 1, 2, 3 and 4 respectively. There were sig-
nificant differences in terms of coronary artery disease and hypertension between
all groups (p <0.05) Except group 1 and 2, other groups showed a significant
increase in MPV was detected while the severity of OSAS increased ((group 1=
9.3±0.7, group 2= 9.4±0.8, group 3= 9.5±1.1, group 4= 10.2±1.2; p for trend
0.03). We have shown that MPV is significantly increased in patients with OSAS
which is an independent risk factor CVD. MPV may use as a marker to predict
CVD in OSAS.

P2262
Congenital central hypoventilation syndrome (CCHS): A case of late onset
presentation
Tatiana Lamon, Sandrine Pontier, Laurent Tetu, Daniel Riviere, Alain Didier.
Pneumologie, CHU Larrey, Toulouse, France Pneumologie, CHU Larrey,
Toulouse, France Pneumologie, CHU Larrey, Toulouse, France Pneumologie,
CHU Larrey, Toulouse, France Pneumologie, CHU Larrey, Toulouse, France

CCHS or Ondine’s curse is a rare autosomal dominant disease, characterized by

disorders of the autonomic nervous system, with abnormal ventilatory responses
to hypercapnia and hypoxemia. PHOX2B has been identified as the major disease
causing gene for CCHS. It results from polyalanine repeat expansion mutations.
It typically occurs in the newborn period, but some cases have been described
on adults (late onset CCHS) and reflects the variable penetrance of PHOX2B
mutations.
A 48 year-old woman presented after an ovarian cyst surgery a severe hypoven-
tilation requiring intubation. Arterial blood gas revealed a PO2 of 50 mmHg, a
PCO2 of 80 mmHg and a pH of 7,22. Past medical history indicated poor apparent
symptoms for few years. These included apneas, fitfully sleep and awakening with
headaches. Physical examination and pulmonary function tests, lung tomography,
magnetic resonance imaging of the brainstem were normal. Polysomnography
revealed many central and obstructive apneas and hypopneas (apnea-hypopnea
index of 22/h) with severe hypoxemia (SpO2 average 75%) and hypercapnia (tran-
scutaneous CO2 85mmHg). Non invasive ventilation was initially poorly tolerated.
Finally, she responded to an adaptative servo ventilation. Hypoxia and hypercapnia
tests showed no adaptation of the ventilatory response. Genetic analysis showed a
heterozygous five alanine expansion mutation of the 20-residue polyalanine tract
in exon 3 of the PHOX2B gene.
The diagnosis of late onset CCHS should be considered in patients with unex-
plained hypoventilation after anesthesia, and physiologic evaluations documenting
abnormal ventilatory response should be completed. The presence of a PHOX2B
mutation confirms the diagnosis.
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P2263
Investigating for dyslipidemia in those being referred for suspected
obstructive sleep apnoea
Sinead Walsh, Faheem Khan, Danielle Divilly, J.J. Gilmartin. Regional
Respiratory Centre, Merlin Park Hospital, Galway, Ireland

Introduction: Abnormal lipid metabolism is a major risk factor in the development
of coronary artery disease. Dyslipidemia is present in many subjects with Obstruc-
tive Sleep Apnoea Syndrome (OSAS) and an independent association between
the two has been observed in a number of studies. Patients referred for inpatient
polysomnography in our unit are screened by a fasting lipid profile. This study
aims to evaluate the rates of dyslipidemia in this population and to compare OSAS
and non-OSAS populations.
Methods: A retrospective review of 285 consecutive subjects (78.6% male,
21.4% female) referred for sleep assessment was performed. Laboratory results,
polysomnographs and charts were analysed.
Results: 89 out of the 285 subjects (31.2%) were on a statin and were excluded
from further analysis. Of the 196 not on a statin, all had a fasting lipid profile
performed. 156 (79.6%) had a positive sleep study, while 40 (20.4%) were negative
for OSAS.

OSAS No OSAS p-value

Age 49.2 49.1 0.960
BMI 37.9 30.8 <0.001
AHI 40.55 3.33 <0.001
Total Cholesterol 5.15 5.17 0.890
Triglycerides 1.86 1.57 0.090
LDL cholesterol 3.25 2.99 0.064
HDL cholesterol 1.03 1.39 <0.001

Conclusion: OSA patients have lower HDL cholesterol levels, but no significant
difference in total cholesterol, triglycerides or LDL levels. We recommend to con-
tinue measuring fasting lipid profiles in this population. A possible confounding
factor in our study is BMI.

P2264
Correlation between excessive daytime sleepiness and the risk for obstructive
sleep apnea with academic performance among medical students at UP-PGH
Mary Jane Sandagon, Ma. Philina Pablo, Manuel Jorge. Internal Medicine-
Pulmonary Section, University of the Philippines- Philippine General Hospital,
Manila, Philippines

Objective: This study aims to determine if there is any relationship between
daytime sleepiness and risks for obstructive sleep apnea (OSA) with students’
academic performance.
Methods: A self-administered validated questionnaire (consisting of Profile, Sleep-
ing habits, Berlin Questionnaire, and the Epworth Sleepiness Scale) was distributed
to duly enrolled medical students from Level 1 to 6 of the University of the Philip-
pines College of Medicine SY 2009-2010. The general weighted average of
every student at the end of the 2nd semester school year 2010 was obtained and
correlations were determined.

404s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



MONDAY, SEPTEMBER 26TH 2011

Results: There were 458 (64.4%) students who participated in the study out of
the 711 duly enrolled medical students for academic year 2009-2010. Of the par-
ticipants, 77.3% had abnormal daytime sleepiness ranging from mild to excessive.
There was poor correlation between levels of daytime sleepiness and academic
performance (Pearsons correlation coefficient 2.5). There was also poor correlation
between risk for obstructive sleep apnea and academic performance gauged by
using grades of students (Pearsons correlation coefficient 0.86).
Conclusion: The present study shows that there is no significant statistical corre-
lation between excessive daytime sleepiness or risk of obstructive sleep apnea and
academic performance of medical students as measured by their general weighted
average.

P2265
Mortality in young and old subjects with obstructive sleep apnoea with and
without comorbidities
Anna Lo Bue1, Giuseppe Insalaco1, Adriana Salvaggio1, Gabriella Dardanoni2,
Oreste Marrone1. 1Institute of Biomedicine and Molecular Immunology, National
Research Council, Palermo, Italy; 2Assessorato Sanità Regione Siciliana -
Dipartimento Attività Sanitarie, Osservatorio Epidemiologico - Servizio 2
Promozione della Salute, Palermo, Italy

Increasing obstructive sleep apnoea (OSA) severity has been reported to be asso-
ciated with a progressive increase in mortality excess, particularly among young
subjects. It is unclear if in older subjects apnoeas are less harmful than in young
subjects, or if comorbidities overcome and obscure the effects of OSA on mortality.
Medical records of 1023 subjects studied for suspected OSA between 1991 and
2000 were retrospectively evaluated. During the first months in 2009 their state of
survival or possible date of death was enquired. Information about 810 subjects
(age 52.4±11.6 years, 629 M) was obtained. In the whole sample, survival was
associated to comorbidities and age, but not to AHI or lowest nocturnal SaO2.
Among subjects aged <50 (n=315), 87% did not have comorbidities other than hy-
pertension; in subjects ≥50 (n=495) this percentage decreased to 56% (p<0.001).
In the subgroup of the younger subjects without comorbidities (n=273), a lowest
nocturnal SaO2 value <70% was associated to worse survival (96.1% at 10 and
87.6% at 15 years) as compared to values between 70 and 84% (survival respec-
tively 100% and 97%) and values >=85% (survival 100% at 15 years) (p<0.05).
A similar association was not found among older individuals nor among subjects
with comorbidities. These data suggest that among subjects ≥50 increasing OSA
severity does not worsen mortality even in subjects without comorbidities.

P2266
Relationship between the reduced ventilatory response to CO2 and the
impairment of the lung function in myotonic dystrophy patients
Mathias Poussel1, Pierre Kaminsky2, Julien Laroppe1, Silvia Varechova1,
Bruno Chenuel1. 1Service des Examens de la Fonction Respiratoire et de
l’Aptitude à l’Exercice, C.H.U de Nancy, Nancy, France; 2Service de Médecine
Interne Orienté vers les Maladies Orphelines et Systémiques, C.H.U de Nancy,
Nancy, France

Background and objective: It has already been demonstrated that the ventilatory
response to CO2 is decreased in myotonic dystrophy type 1 (MD1) patients.
However, the precise contribution of such impairment of central respiratory drive,
associated to respiratory muscle weakness has not been clarified. Therefore, we
intended to study the relationship between the reduced ventilatory response to
CO2 and the impairment of the lung function in a sample of MD1 patients.
Methods: 37 MD1 patients were prospectively investigated. Evaluation included
measurements of the flow/volume curve and lung volumes, measurements of res-
piratory muscle function, arterial blood gas analysis and ventilatory response to
carbon dioxide (steady state method).
Results: On lung function assessment, 12 MD1 patients presented a ventilatory
restriction and 10 patients were hypercapnic. Maximum static respiratory pressures
were greatly decreased (33.1% ±15.1 of predicted values) in all but one patient.
Ventilatory response to CO2 was reduced to 0.73 L/min/mmHg ±0.4. Vital capac-
ity decline was correlated to respiratory muscle weakness (p=0.023) but neither
to PCO2 (p=0.274), nor to ventilatory response to CO2 (p=0.179). Respiratory
muscle weakness was not correlated to PCO2 (p=0.289) nor to ventilatory response
to CO2 (p=0.297).
Conclusion: The reduced response to CO2 in MD1 patients appeared indepen-
dent of respiratory muscle weakness and of PCO2 suggesting a central cause of
CO2 insensitivity. This impairment of the central respiratory command could be
involved in central apneas and irregular breathing patterns, already observed in
such patients.

P2267
Evaluation of association between OSA and metabolic syndrome, insulin
resistance and Hs-CRP
Abolhasan Halvani1, Maryam Salami2, Mahmood Karimi3. 1Pulmonary
Medicine, 2Endocrine Medicine, 3Internal Medicine, Shaheed Sadoughi Univ. of
Medical Sciences and Health Services, Yazd, Islamic Republic of Iran

Background: Obstructive sleep apnoea (OSA) is an important medical prob-
lem that shares many cardiovascular risk factors with metabolic syndrome. This

study aimed to evaluate the possible association of OSA severity with metabolic
syndrome, Insulin resistance and Hs-CRP.
Methods: We evaluated 90 subjects who suspected for OSA (54.92 years). Blood
sampling was taken after 12 hours fasting for glucose, insulin, high-density lipopro-
tein (HDL)-cholesterol, triglycerides, high-sensitivity C-reactive protein (Hs-CRP),
and then Overnight polysomnograghy was done. Insulin resistance was assessed by
the homeostatic model (HOMA) and metabolic syndrome was evaluated according
to The National Cholesterol Education Program’s Adult Treatment Panel III report
(ATP III), and subjects categorized by OSA severity. We compared three groups:
without OSA, mild OSA and moderate to severe OSA.
Results: 28 subjects hadn’t OSA, 28 and 34 subjects had mild and moderate
to severe OSA, respectively. Metabolic score was 3.29±1.21, 3.07±1.27 and
3.59±1.048 in subjects without OSA and mild OSA and moderate to severe OSA,
respectively (r=0.13 p=0.22).HOMA index was 56.87±55.84, 106.42±199.68 and
96.23±127.81 (r=0.33 p=0.37) and hs-CRP levels was 1.62±1.8, 2.10±2.24 and
2.36±2.38 ng/ml (r=0.21 p=0.38) order in above three subjects. There was sig-
nificant association between metabolic score and HOMA index (p=0.01) and also
between metabolic score and hs-CRP level (p=0.02)
Conclusion: Although Hs-CRP, insulin resistance and metabolic syndrome in-
crease with OSA severity but there was not significant association between apnea
hypopnea index and Hs-CRP, insulin resistance and metabolic syndrome.

P2268
Oxygen desaturation is associated with diabetes mellitus in patients with
obstructive sleep apnoea
Mohammed Al-Abri, Hussain Al-Lawati, Yousef Al-Alawi, Abdullah Al-Manairi.
Clinical Physiology, Sultan Qaboos University, Muscat, Oman; Family and
Comunity Medicine, Sultan Qaboos University, Muscat, Oman

Objective: Obstructive sleep apnoea (OSA) is associated with impaired gly-
caemic control. The aim of the study was to evaluate the contribution of oxygen
desaturation in the association of diabetes mellitus (DM) OSA.
Methods: The study was conducted retrospectively between January 2008 and
May 2010 in sultan Qaboos University Hospital, department of clinical physiology.
The data were collected using electronic medical records and sleep study report.
Desaturation index (DI) was calculated by the number of desaturation dips from
wakefulness level in addition to SaO2 < 90%.
Results: The total number of cases was 180 (116 males & 64 females) with mean
age of 43±17 years. Female patients were more obese than males (BMI= 37.2±10.3
kg/m2, 32.7±8.2 kg/m2 respectively, P=0.005). The mean apnea/hypopnea index
(AHI) was 31±31 and mean Epworth sleepiness scale (ESS) was 11±5. There
was significant association between diabetes mellitus (DM) and AHI (median for
diabetic 39 Vs 18 for non-diabetic, p=0.03). Furthermore, there was significant
association between diabetes and oxygen desaturation index (median for diabetic
25 Vs 9.6 for non diabetic p=0.02) and it becomes more significant with severe
desaturation (SaO2 <90%) (median for diabetic was 50 Vs 4 for non diabetic
p=0.002).There was weak association between body mass index and DM (p=0.05)
in this population sample. Nevertheless, there was no association between daytime
sleepiness (ESS) and the diabetes (p>0.05).
Conclusion: The study showed that Obstructive sleep apnoea is associated with
diabetes mellitus. OSA patients with more severe Oxygen desaturation are at
greater risk of developing diabetes.

P2269
Systemic inflammation and vascular dysfunction in patients with OSA
Felipe Villar-Ávarez, María Fernanda Troncoso-Acevedo, Germán Peces-Barba,
María Soledad Lucero, Ivonne Cabrejos-Salinas, Zahdia Saavedra-Moreno,
Nicolás González-Mangado. Pneumology, Fundación Jiménez Díaz. CIBERES,
Madrid, Spain

Introduction: Our hypothesis is that systemic inflammation and endothelial vas-
cular dysfunction in OSA patients are associated. Therefore our primary objective
was to be able to establish the etiological association between them.
Materials and methods: Observational case control study in OSA patients and
healthy individuals. All of them were tested for serum and urinary markers. Periph-
eral arterial tonometry by oscillometric sphygmomanometer (ENDO-PAT 2000)
was used to measure endothelial dysfunction and arterial stiffness values (Reactive
Hyperemia Index-RHI and Augmentation Index-AI).
Results: This study involved 42 participants (30 with OSA and 12 healthy con-
trols). Mean age: OSA 61,7, controls 50,4 (p =0,02). Mean BMI: OSA 31,8,
controls 26,1 (p= 0,01). The OSA severity rate was severe in 54%, low-moderate
in 11, 9% and low in 11, 9% of them. The results for the serum and urinary
markers (Mann-Whitney test) comparison with median and quartiles were the
following: CRP (OSA 0,5 controls 0,3, p=0,15), leucocytes (OSA 7500, controls
6700, p= 0,18), D-dimer (OSA 339, controls 252, p= 0,18), fibrinogen (OSA 401,
controls 318, p= 0,0007) and microalbuminuria (OSA 7,6, controls 4,7, p= 0,12).
No statistically significant differences in arterial stiffness (IA, OSA 19, controls
13,5 p= 0,3) neither in vascular endothelial dysfunction (IRH, OSA 1,50 control
1,72 p= 0,2) were found, although its value was lower than what is considered
significant for endothelial dysfunction (<1,67).
Conclusions: An association between OSA and cardiovascular risk can be es-
tablished by measuring the inflammatory marker fibrinogen, and by taking into
consideration the data that suggest that endothelial dysfunction may be present.
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P2270
The changes of serum adipocytokines levels in patients with OSAHS
Yong Lin, Ting Xu. Respiratory Department, Zhongda Hospital of Southeast
University, Nanjing, Jiangsu Province, China Respiratory Department, Zhongda
Hospital of Southeast University, Nanjing, Jiangsu Province, China

Background: Obstructive sleep apnea hypopnea is associated with obesity.
Adipocytokines which were secretioned by fatty tissue can influence energy
metabolism all over the body and development of obesity. Apelin, NPY and A-
FABP were adipocytokines discovered for the past few years. They may participate
the generation and development of OSHAS, especially obesity combined OSAHS.
Objective: To investigate the relationship between adipocytokines (Apelin, NPY
and A-FABP) and obstructive sleep apnea-hyperpnoea syndrome (OSAHS).
Methods: Patients underwent polysomnography were recruited and divided into
OSAHS group and non-OSAHS group. Each group was divided into obesity,
hypergravity and normal body weight arms according BMI. OSAHS group was di-
vided into mild, moderate and severe arms. Plasma Apelin, NPY, A-FABP (ng/ml)
levels of all arms were tested and compared.
Results: Plasma adipocytokines Apelin, NPY and A-FAPB levels were signifi-
cantly higher in OSAHS group than in the non-OSAHS group of same weight,
independent of age and gender. These adipocytokines plasma levels were positively
correlated with AHI, BMI, while negatively correlated with LSaO2 and MSaO2 in
OSAHS group.
Conclusions: Obesity can cause the increase of plasma Apelin, NPY and A-FABP
levels. These three adipocytokines were positively cforrelated with the severity
degree of OSAHS.

P2271
Deregulation of carbohydrate metabolism in patients with sleep apnoea
Juan Fernández-Lahera, Francisco García Río, Isabel Fernández,
Santiago Zudaire, Raquel Casitas, Claudia Llontop, Raul Galera,
Carlos Villasante, Rodolfo Álvarez-Sala. Pneumology, University Hospital la Paz.
IdiPAZ, Madrid, Spain

Material and methods: The study included 103 new patients with the following
characteristics: 50±12 years of age, BMI 30.2±5.8 kg/m2, neck circumference
42±7 cm, Epworth 11±10, AHI 33±27 h-1, DI 34±28 h-1, mean SpO2 91±9%
minimum SpO2 76±14%, CT 90 22±30%. Diabetic patients were excluded.
Patients underwent blood tests and sleep studies.
Results: When comparing a group of patients with OSAS to a control group, there
were significant differences in NGSP HbA1c and IFCC HbA1c (p<0,037).
There was significant linear correlation between glucose and age (r=0,21). NGSP
HbA1c (%) with AHI (r=0,35), minimum SpO2 (r=-0,26), ODI (r=0,37), age
(r=0,38). The same for IFCC HbA1c. Insulin with BMI (r=0,39). QUICKI in-
dex with AHI (r=-0,28), with ODI (r=-0,30), with BMI (r=-0,47) and with neck
circumference (r=-0,26). The HOMA-IR index with BMI (r=0,40).
To find possible determinants of NGSP HbA1c (%), the following multiple linear
regression model was used: NGSP HbA1c (%)= 4,818+0,011*Age+0,005*ODI (r
2 =0,23, p<0,003).
Conclusions: 1) Patients with OSAS show higher levels of NGSP HbA1c and
IFCC HbA1c.
2) There were significant correlations between some hydrocarbon metabolism
parameters/indices and clinical/sleep parameters.
3) Using the regression model, the NGSP HbA1c variability is explained in 23.3%
of cases by age and oxygen desaturation index.

P2272
The relationship between obstructive sleep apnea hypopnea syndrome and
insulin resistance, vascular complications in patients with type 2 diabetes
mellitus
Guoxian Ma, Xiheng Guo. Respiratory and Critical Care Medicine, Beijing
Institute of Respiratory Medicine, Beijing Chaoyang Hospital-Affiliate of Capital
Medical University, Beijing, China

Background: The episodes of hypoxia/reoxygenation caused by OSAHS is associ-
ated with a series of metabolic changes, and might be involved in the pathogenesis
of type 2 diabetes mellitus (T2DM).
Methods: The subjects were poorly controlled type 2 diabetes mellitus from Au-
gust 2009 to January 2010 in the Endocrine ward of Beijing Chaoyang Hospital. We
recorded the clinical information of all subjects. Fasting venous blood samples was
obtained after an overnight fast. Polysomnography (PSG) monitoring,oral glucose
tolerance test (OGTT),vascular ultrasound were performed in all the subjects.
Results: 96 type 2 diabetic patients were recruited in our study, 78 subjects
(81.25%) were diagnosed as having OSAHS after PSG study. The insulin resis-
tance index (HOMA-IR), which was significantly higher in the moderate and severe
group versus the control group. Multiple stepwise regression analysis showed that
AHI and AUCcp was positively correlated (R =0.323, p =0.001), both AHI and
BMI were positively correlated to HOMA-IR (p =0.007 and 0.023, respectively).
The percentage of patients who had atherosclerosis were significant higher in
patients with severe and moderate OSAHS than non-apnoeic patients.
Conclusion: OSAHS is positively related to insulin resistance, and closely related
to the incidence of macrovascular complications in the patients with type 2 diabetes
mellitus.

P2273
Vitamin D deficiency and excessive daytime sleepiness in obstructive sleep
apnea: Is there a correlation?
Markus Blaukovitsch, Stephan Rüller, Ernst Müller, Peter Zabel,
Hans-Peter Hauber. Sleep Disorder Unit, Med. Klinik Borstel, Borstel, Germany

Aim: In this study we investigated if vitamin D deficiency syndrome is associated
with excessive daytime sleepiness (EDS) in patients (pts) who were screened
for obstructive sleep apnea (OSA)with polysomnography. Mechanisms accounting
for EDS beyond respiratory events may include disturbed sleep quality due to
25-OH-Vitamin D3 (VD) hypovitaminosis.
Methods: We enrolled 42 pts, who were screened for sleep related breathing
disorders. VD serum levels under 30nmol/l were evaluate as hypovitaminosis D.
Epworth Sleepiness Score (ESS) and Respiratory Disturbance Index (RDI) were
measured in subgroups and compared with levels of VD with Fisher’s exact
test.
Results: 29 men and 13 women completed the study with a mean age of 62.8
yr. 39 patients had a RDI above normal (>5/h), mean RDI was 25.0, mean level
of VD was 34.9. 15 pts had an ESS above 11. 3 of them had a RDI lower than
5 but a mean level of VD of 26.3 nmol/l. Pts with mild OSA (RDI 5-15/h) had
significantly higher VD levels (41,6nmol/l, p=0.02) than pts without OSA (26,3
nmol/l) or with moderate (33 nmol/l) to severe OSA (32,8 nmol/l).
Discussion: We found increased VD levels in pts with mild OSA compared to
moderate and severe OSA. This could be associated with VD associated nonin-
flammatory myopathy and an increasing central nervous system homeostatic sleep
pressure via effects of decreased levels of VD on TNF-alpha and/or prostaglandin
D2. Our results suggest that pts with EDS and low RDI (<5/h) may suffer from VD
hypovitaminosis. More research is needed to determine if pts presenting with EDS
and a low RDI should be screened for VD deficiency and if there is a molecular
causation between EDS, OSA and low levels of VD.

P2274
Effect of unilateral lingual paralysis on swallowing and breathing
coordination
Yacine Ouahchi, Jean Paul Marie, Eric Verin. Laboratoire de Chirurgie
Expérimentale, Faculté de Médecine et de Pharmacie de Rouen, Rouen, France

Introduction: The tongue play an important role in swallowing, phonation and
respiration. A motor lingual deficit is seen in many neurological disorders. How-
ever, its implication on swallowing and breathing coordination remain unknown.
The aim of this work was to study the ventilatory pattern during swallowing in rat
with unilateral tongue paralysis.
Methods: The study was carried out on 10 wistar rats. Respiratory variables in
unrestrained and healthy rats were measured during water swallowing using whole-
body plethysmography. This procedure was repeated for all rats before and after
unilateral section of hypoglossal nerve (XII). Parameters studied were swallowing
frequency and occurrence during inspiration or expiration, tidal volume (VT), total
time of ventilatory cycle (TT) and respiratory drive (VT/TI).
Results: A difficulty of leaking was observed in all rats after unilateral hypoglos-
sal nerve section. The main finding was a decrease of respiratory rhythm and
ventilatory drive during swallowing after hypoglossal nerve section. Swallowing
rate (17±5/15sec) and occurrence in phases of respiratory cycles did not change.
Conclusion: This study demonstrated that swallowing difficulties and aspiration
decrease ventilatory drive during swallowing that can be considered as a mechanism
neurologically determined to protect the pulmonary function.

P2275
Oxidative stress in obese children with sleep-disordered breathing
Kim Van Hoorenbeeck1, Hilde Franckx2, Luc Van Gaal1, Kristine Desager1,
Wilrfied De Backer1, Stijn Verhulst1. 1Experimental Medicine and Pediatrics,
University of Antwerp, Antwerp, Belgium; 2Obesity Program, Zeepreventorium,
De Haan, Belgium

Background: Sleep-disordered breathing (SDB) is prevalent in obese children. It
is an independent risk factor for the metabolic syndrome. Oxidative stress is a
possible linking mechanism and is reflected by serum uric acid (UA).
Aim: In this prospective follow-up study we focused on the effects of SDB on
oxidative stress in childhood obesity, before and after weight loss treatment.
Methods: Obese children, attending an in-patient weight reduction program, be-
tween 10 and 18 years were included consecutively. All subjects had 1 baseline
and 1 follow-up visit after 4-6 months of weight loss. UA was measured at both
visits. A polygraphy was performed at baseline and repeated in case of oxygen
desaturation index (ODI) ≥ 2 at admission.
Results: 132 obese patients participated. Median age was 15.4 years (10.1-18.0).
Mean BMI z-score was 2.72±0.42. SDB was diagnosed in 39%. At baseline, UA
concentration correlated negatively with mean nocturnal SaO2 (r=-0.29; P=0.001).
There was a positive correlation between UA and ODI (r=0.18; P=0.04). Re-
gression analysis showed a significant relation between UA and ODI, also after
adjusting for BMI z-score (partial r=0.18; P=0.04). Median decrease in BMI
z-score was 32%. Weight loss treatment was successful in 71% of the subjects
with SDB at baseline. UA concentration dropped in all patients. Improvements in
UA were associated with improvements in ODI in linear regression analysis, after
controlling for decrease in BMI z-score (partial r=0.41; P=0.01).
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Conclusion: There exists a significant association between UA and ODI at base-
line, even after controlling for BMI z-score. Changes in ODI after treatment are
reflected by changes in UA, independent of the degree of weight loss.

P2276
Cognitive learning function in OSA children
Silke Weber, Silvana Hilario, Érico Moreira da Silva, Victor Barbosa dos Santos,
Cristiane Mendes-Chiloff. Otorhinolaryngology, Botucatu Medical School State
University, Botucatu, São Paulo, Brazil

Introduction: Obstructive Sleep Apnea (OSA) in children is associated with
learning problems, as attention and memory.
Aim: To assess learning, memory and attention function in OSA children.
Methods: OSA children (IAH>4 or IA>1), both genders, aged 6 to 12 years,
were submitted to psychological learning test (symbol, digits and code – WISC
III Wechsler Intelligence Scale for Children). Test result were pondered for age,
10 points were considered normal, <=8 as suspicious, <= 7 as disturbed learning
needing specialized support. WISC results were correlated to age, gender, IAH
and dessaturation index (IDO). Children with hearing loss, neurologic disease or
genetic syndrome were excluded.
Results: 30 children, 9 girls, median age 8.5 years, were enrolled. Median IAH
was 11.9 (4 to 65) and mean IDO 12.8 (3.4 to 71). 14 (46%) children, 10 boys,
were considered suspicious, 9 (30%), 8 boys, were considered as having learning
disturbance (LD). 67% werde diagnosed LD in 2 or more subareas, showing
global learning dysfunction as discrimination, velocity and attention. There was
no correlation of learning disturbance to IAH or IDO (OSA severity), but it was
correlated to male gender and to older age, 50% of children aged 9 to 12 years
were diagnosed LD.
Conclusion: Learning disturbances are frequent in OSA children, independent
of OSA severity. Exposing time to OSA seems to be an important factor. OSA
children should undergo neurocognitive evaluation.

P2277
Variance over time of the obstructive sleep apnoea syndrome (OSAS) in
patients with acute stroke
Anna Mola1, Ana Mª Fortuna1, Rosa Mª Miralda1, Raquel Delgado2,
Joan Martí2, Mercè Mayos1. 1Department of Respiratory, Hospital Santa Creu i
Sant Pau, Barcelona, Spain; 2Department of Neurology, Hospital Santa Creu i
Sant Pau, Barcelona, Spain

OSAS is a cardiovascular risk factor with a high prevalence in patients with
acute stroke in whom could be related to a worse prognosis and an increased
mortality. The aims are to evaluate the evolution and the prognostic role of OSAS
in stroke patients. This is a prospective study in which a respiratory polygraphic
(RP) evaluation was performed 7 days after stroke (acute phase) and was repeated
on the third month (stable phase). 42 of 52 patients were included (age 69±12.5
years, 54.8% male, BMI 27±4 kg/m2, Epworth 7±3.6) and the RP was repeated
on the 3rd month in 30 patients. The acute and stable phase studies showed a
predominant hypopnoeas’ pattern.

Table 1. OSAS’ prevalence by AHI

AHI Acute phase patients(%) Stable phase patients(%)

<5 3 (10%) 4 (13,3%)
≥5 & <20 9 (30%) 9 (30%)
≥20 & <30 5 (16,6%) 12 (40%)
≥30 13 (43,3%) 5 (16,6%)

Table 2. Acute & stable phase RP data

RP data Acute phase Stable phase p

Total AHI (median, range) 28,45 (0,9–74,8) 21,80 (0,9–56,1) 0,002
Central AI (median, range) 0,25 (0–14,1) 0,2 (0–9,2) 0,271
Obstructive AI (median, range) 2,45 (0–52,2) 1 (0–32,6) 0,130
Mixed AI (median, range) 4,18 (0–31,5) 0,1 (0–13,3) 0,024
Hypopnoea index (median, range) 12,95 (0,6–46,7) 9,85 (0–33,7) 0,047
SatO2, % (mean ± DS) 94,3±2,28 94,2±2,75 0,316
CT90 (mean ± DS) 7,23±17,25 7,49±18,99 0,095

The results suggest that OSA’ study in acute stroke can lead to an overestimation
of the prevalence of severe OSA, because it significantly reduce its severity in the
stable phase. This information may be important when taking the decision to start
CPAP treatment in acute stroke. In accordance with previous studies, there wasn’t
found any relationship between OSA’ presence and the stroke functional outcome
on the 3rd month.

P2278
Obstructive sleep apnea contributes acutely to left ventricular dysfunction
independently of hypoxaemia
Katerina Vlami1, George Matziaras2, Anastasia Papastefanou2,
Argiro Antaraki2, Nikos Kostomitsopoulos2, Vaggelis Balafas2,
Alkiviadis Kostakis2, Spiros Papiris1. 12nd Pulmonary Department, Attikon

General Hospital University of Athens, Athens, Chaidari, Greece; 2Center for
Experimental Surgery, Biomedical Research Foundation of the Academy of
Athens, Athens, Greece

Background: Obstructive sleep apnea has detrimental effects on function of left
ventricle. It is also known that large decreases in intrathoracic pressure occur
during obstructive apnoeas.
The aim of this study was to determine the acute changes in left sided heart function
that occur in response to the decreased intrathoracic pressure in an obstructive
sleep apnea model in rats under condition of normoxia.
Methods: Experiments were conducted in ten male adult Wistar rats weighing
350 gr, which were anaesthetized with Ketamine-Xylazine intraperitoneally. Ani-
mals were breathing after being tracheostomized and connected in a circuit with
an electromagnetic valve which was closing periodically mimicking obstructive
apnoeas.Arterial saturation was at SaO2:97% constantly. End Diastole Volume
(EDV), Stroke Volume (SV) and Ejection Fraction (EF%) of left ventricle were
measured with an anatomical M-mode echocardiographic method. Data analyzed
and compared between quite breathing (time 0) and breathing after two hours of
airway obstructions (time 0+2).
Results: The cardiac measurements were compared using the Wilcoxon signed-
rank test. EDV and SV were statistically significant reduced (p<0.05) between
time 0 and time 0+2. EF was reduced but not statistically significant at the same
time period.
Conclusions: In this study our findings suggest that left ventricular function is
affected acutely with reduction of EDV and SV after two hours of airway obstruc-
tions independently of hypoxaemia. These results suggest that in obstructive sleep
apnea, negative intrathoracic pressure which occurs during apnea may contribute
to changes in myocardial mechanics.

P2279
Respiratory symptoms and risk for obstructive sleep apnea in professional
musicians
Maria Antoniadou1, Vasilis Michailidis1, Eleni Perantoni1, Diamantis Chloros2,
Athanasia Prinza3, Theodoros Gegas1, Venetia Tsara1. 12nd Pulmonary Clinic,
General Hospital “G. Papanikolaou”, Thessaloniki, Exohi, Greece; 2ENT Clinic,
General Hospital “Papageorgiou”, Thessaloniki, Exohi, Greece

Background: There is a controversy regarding the effects of playing wind musi-
cal instruments and singing on the respiratory system and the risk for nocturnal
breathing abnormalities.
The aim of this study was to detect the prevalence of respiratory symptoms and the
risk for Obstructive Sleep Apnea (OSA) in wind instrument players and singers.
Patients - Methods: 30 professional musicians (age 37,7±8,9 years, BMI: 25,9±4,3
kg/m2, 25 wind instrument players in bands and 5 singers) completed a question-
naire on demographic data and respiratory symptoms and the Berlin Questionnaire
(BQ) for the assessment of the risk for OSA.
Results: Wind instrument players (80% males, 36% smokers, 32% alcohol users)
reported sinusitis (24%), heartburn (20%), throat clearing (20%), jaw problems
(16%), cough (16%) and nasal catarrh (16%). Singers (60% males, non-smokers,
20% alcohol users) reported reflux symptoms (60%), hoarseness (60%), throat
clearing (40%), sinusitis (40%) and nasal catarrh (40%). Of the musicians, 4
instrumentalists (16%) and 1 singer (20%) had a high risk score on BQ. There was
no association between smoking and respiratory symptoms in both instrumentalists
and singers. Smoking was positively correlated with alcohol consumption (p<0,01,
r=0,537) and heartburn (p<0,05, r=0,441) in instrumentalists.
Conclusion: Frequent respiratory symptoms and low risk for OSA were observed
in wind instrument players and singers. Smoking habit together with alcohol
consumption was common in instrumentalists, whereas singers adopted a healthier
life style.

261. Treatment of human pulmonary
hypertension

P2280
Experience with inhaled iloprost in paediatric pulmonary arterial
hypertension
Alba Torrent Vernetta1, Antonio Moreno Galdó1, Inés Mir Messa1, Sandra
Rovira Amigó1, Josep Girona Comas2, Silvia Gartner1, Maria Teresa Benabides
Medina1, Carlos Martin de Vicente1. 1Paediatric Pulmonology and Cystic
Fibrosis Unit, Vall d’Hebron University Hospital, Barcelona, Spain; 2Paediatric
Cardiology Department, Vall d’Hebron University Hospital, Barcelona, Spain

Background: Inhaled iloprost has been approved for the treatment of Pulmonary
Arterial Hypertension (PAH) in adults, but there are few studies about its effects
in children.
Objectives: To review long-term effects and outcomes of inhaled iloprost treatment
in children with PAH.
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Methods: Retrospective review of clinical and haemodynamic evolution in children
with PAH after inhaled iloprost therapy.
Results: Between 2000-2010 25 patients with PAH were treated with inhaled
iloprost (17 female; range 3 months to 12-years-old): 11 idiopathic, 1 pulmonary
veno-occlusive disease, 4 associated with congenital heart disease, 7 lung disease,
1 schistosomiasis and 1 congenital metabolic disease. Clinical and haemodynamic
parameters at baseline were: WHO class II in 3, III in 16, IV in 6, and median
of mean pulmonary arterial pressure 56 mmHg (range 29-90 mmHg). Iloprost
was started as initial therapy in 14 patients: 8 as monotherapy and 6 as combined
treatment, and in 11 cases was added during the follow-up. Mean dose was 50
μg/day. Median follow-up was 3.6 years (range 1 month to 10 years). There were
no serious side effects but facial flushing was often observed in those using a mask.
During the follow-up iloprost was discontinued in 1 patient due to abdominal pain,
1 patient was lost, 12 patients improved their functional class, 3 remained stable,
3 received a lung transplant, 1 a heart-lung transplant and 4 died.
Conclusions: Inhaled iloprost is well tolerated in children, both as monotherapy
and as a combined treatment, with minimal side effects. Although uncontrolled,
data suggest long-term clinical benefit from continued therapy in 60% of patients.

P2281
Sildenafil (SIL) reduces serum creatinine (SCr) in patients with pulmonary
arterial hypertension (PAH): Relationship to clinical outcomes
David Webb1, Jean-Luc Vachiery2, Lie-Ju Hwang3, Stephen Watt4,
Julie Maurey5. 1Centre for Cardiovascular Science, University of Edinburgh,
Edinburgh, United Kingdom; 2Departement de Cardiologie, CUB-Hôpital
Erasme, Brussels, Belgium; 3Department of Statistics, Specialty Care, Pfizer Inc,
New York, NY, United States; 4Medical, Pulmonary Vascular Disease, Pfizer Inc,
New York, NY, United States; 5Regional Medical & Research, Specialty Care -
Pulmonary Vascular Disease, Pfizer Inc, New York, NY, United States

Purpose: Elevated SCr associates with poor outcome in PAH. We retrospectively
analyzed the effect of SIL on SCr in PAH patients (pts) from SUPER-1 and -2
studies. SCr relationships with 6-min walk distance (6MWD), functional class
(FC), time to clinical worsening (TTCW), and survival were examined.
Methods: PAH pts received placebo (PBO) or SIL 20, 40, or 80 mg TID in
SUPER-1 and open-label SIL titrated to 80 mg TID (as tolerated) in SUPER-2.
SCr, 6MWD, FC, and TTCW were assessed at baseline (BL) and wk 12 in SUPER-
1; survival was tracked for 3 y in SUPER-2. Analysis of covariance (treatment as
a factor; BL value as covariate) assessed SCr change from BL to wk 12 (posthoc).
Relationships between SCr and ≥10% 6MWD increase and ≥1-class FC improve-
ment (using logistic regression) and TTCW and survival (Cox regression) were
assessed.
Results: BL characteristics were similar among groups (N=277); PAH was mostly
idiopathic (63%) and FC II (39%) or III (58%). SCr increased at wk 12 vs BL with
PBO (0.032 mg/dL) and decreased with SIL (–0.001, –0.035, and –0.048 mg/dL
for 20, 40, and 80 mg TID, respectively); the difference vs PBO with 80 mg TID
was significant (P=0.032). SCr reduction was associated with improved 6MWD
(OR 4.74; 95% CI, 1.07–21.05; P=0.04) and FC (OR 6.64; 95% CI, 1.37–32.16;
P=0.019). Pts with higher SCr had higher risk of worsening (HR 44.38; 95% CI,
6.67–295.32; P<0.0001) and a trend toward higher risk of mortality (HR 2.62;
95% CI, 0.22–30.55; P=0.44).
Conclusion: In posthoc analysis, sildenafil dose-dependently decreased SCr in
PAH pts; reduced SCr was associated with improved 6MWD and FC and reduced
risk of clinical worsening.

P2282
Epoprostenol with expanded stability has the same pharmacokinetic and
hemodynamic profiles as epoprostenol in healthy subjects
Laurent Nicolas1, Marcelo Gutierrez1, Lawrence Galitz2, Jasper Dingemanse1.
1Clinical Pharmacology, Actelion Pharmaceuticals Ltd, Allschwil, Switzerland;
2Principal Investigator, Cetero Research, Miami, FL, United States

Pharmacokinetics (PK) and hemodynamics of two formulations of epoprostenol
sodium for injection, epoprostenol with expanded stability (EPO-ES, Veletri®)
and epoprostenol (EPO, Flolan®), were compared in an open-label, crossover,
ascending-dose study in healthy males. Subjects received sequential, 2-hour (h)
infusions of EPO-ES or EPO at 2, 4, 6 and 8ng/kg/min. Due to the short half-life
(t1/2) of epoprostenol sodium, plasma PK were assessed via the concentration
versus time profiles of two primary metabolites, 6-keto-prostacyclin F1α (kPF)
and 6,15-diketo-13,14-dihydro-prostacyclin F1α (ddPF). Plasma concentration-
versus-time profiles of EPO-ES and EPO with regard to kPF and ddPF were
superimposable. Levels of kPF and ddPF 2h after the end of each infusion were
comparable. Geometric means of the total area under the curve (AUC0-∞) for
kPF, were 2021 and 1972pg·h/mL (90% CI of geometric mean ratio (GMR): 97,
107), and 665 and 654pg.h/mL (90% CI of GMR: 94, 111) for ddPF following
administration of EPO-ES and EPO, respectively. Similar changes in hemodynamic
variables were observed during EPO-ES and EPO infusion. Average maximum
increases from baseline were approximately 30% in both cardiac output and cardiac
index with either formulation, and 19% and 27% in heart rate for EPO-ES and
EPO, respectively. Both formulations had comparable treatment-emergent adverse
event (TEAE) profiles. Headache was the most common TEAE reported. Over-
all, EPO-ES and EPO have the same PK, hemodynamic, safety, and tolerability
profiles.

P2283
Switch from sitaxentan to another ERA in PAH: Single center short term
safety observations
Tobias Lange1, Michael Arzt1, Michael Pfeifer1,2 . 1Pulmonology, University
Hospital Regensburg, Regensburg, Germany; 2Pulmonology, Krankenhaus
Donaustauf, Donaustauf, Germany

Background & aims: In December 2010 the Endothelin Receptor Antagonist
(ERA) Sitaxentan (SIT) has been withdrawn from the market. Therefore patients
with pulmonary arterial hypertension (PAH) had to be switched to other PAH-
therapies. There are differences in the side effect-profile of the ERAs Ambrisentan
(AMB), Bosentan (BOS) and SIT including drug interactions. We describe the
short term safety in PAH-patients at our center who were switched from SIT to
another ERA.
Methods: All patients switched from SIT to AMB or BOS for more than 4 weeks
were included. We collected liver function tests (LFT), INR, WHO functional class
(FC) and new side effects.
Results: Patients on SIT (n=16) were seen 13 days (4–32) after the withdrawal
notification. Mean duration of SIT therapy was 478 days (93–2332). Patients were
switched to AMB (n=10) or BOS (n=6) on the basis of personal experience and
expected side effects. Mean follow-up was 41 days.
LFTs under SIT were all within the normal range and remained normal in all but
one patient who had ALAT increase from 13 to 242 U/l on BOS, normalizing
after BOS cessation. The WHO FC did not change in any patient. Three patients
complained about new or worsening peripheral edema, 2 on AMB and 1 on BOS.
In 4 out of 12 patients receiving oral anticoagulation who were in therapeutic
range under SIT, the INR dropped below 2 after switch to AMB (1) or BOS (3).
One patient died suddenly 10 days after switch to BOS.
Conclusion: PAH-patients who are switched from SIT to another ERA can
experience in part serious safety problems and should be closely monitored.

P2284
Double combination therapy in patients with pulmonary arterial
hypertension associated with congenital heart defects
Nicole Rizzo, Elisa Conficoni, Massimiliano Palazzini, Enri Leci, Enrico Gotti,
Gaia Mazzanti, Francesca Terzi, Alessandra Manes, Elena Beciani,
Francesca Sciarra, Cristina Bachetti, Federica Sgro’, Nazzareno Galiè.
Cardiology, Institute of Cardiology-University of Bologna, Bologna, Italy

Purpose: Patients with pulmonary arterial hypertension associated with congenital
heart defects (PAH-CHD) are currently treated with targeted therapy. According
to recent guidelines PAH-CHD patients with inadequate clinical response should
also be treated with combination therapy (CT). We assessed the effects of double
CT in a group of PAH-CHD patients.
Methods: In the last 6 years, 43 adult patients with PAH-CHD (age 43±14 ys,
65% females) already treated with monotherapy were included. Twenty-nine were
treated with bosentan (125 mg bid) and 14 were treated with sidenafil (20 or
25 mg tid). Twelve patients had a ventricular septal defect, 5 patients had an
atrial septal defect, 5 had a patent ductus arteriosus, 8 had combined defects, and
13 had corrected defects. At baseline and after CT (with sildenafil or bosentan
according with the first-line treatment) 6-minute walk test (6MWT) and right-heart
catheterization were performed.
Results: One patient did not perform 6MWT and another one did not undergo
RHC after combination therapy. The table shows the haemodynamic and functional
changes after a mean treatment period of 4.8±2.1 months of CT.

mPAP (mmHg) mBP (mmHg) Qpi (L/min/m2) PVR (WU) SaO2 (%) 6MWT (m)

B 81±24 86±17 2.5±0.9 24±19 89±8 422±101
CT 75±21 85±14 2.8±1.1 19±17 90±7 457±92
p 0.002 0.6 0.013 0.003 0.2 0.003

mPAP, mean pulmonary arterial pressure; mBP, mean blood pressure; Qpi, pulmonary cardiac
index; PVR, pulmonary vascular resistance; SaO2, systemic artery oxygen saturation.

Conclusions: CT improves exercise capacity and hemodynamics in patients with
PAH-CHD already on monotherapy. Sequential CT appears to be an appropriate
approach also in patients with PAH-CHD.

P2285
ACE2 activation improves pulmonary endothelial function and attenuates
monocrotaline-induced pulmonary hypertension
Vinayak Shenoy1, Altin Gjymishka1, Katya Rigatto1, Yanfei Qi1,
Chastity Bradford1, Debra Ely1, Michael Katovich2, Mohan Raizada1.
1Physiology and Functional Genomics, 2Pharmacodynamics, University of
Florida, Gainesville, FL, United States

Angiotensin converting enzyme 2 (ACE2), a member of the vasoprotective axis of
the renin angiotensin system, protects the lungs against acute lung injury and pul-
monary hypertension. The present study was undertaken to test the hypothesis that
activation of endogenous ACE2 by diminazene aceturate (DIZE), a putative ACE2
activator would prevent and reverse monocrotaline (MCT)-induced pulmonary
hypertension. In the prevention protocol, DIZE was administered at the same time
as MCT, while for the reversal protocol DIZE was injected after 3 weeks of MCT
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administration. A single subcutaneous injection of MCT (50mg/kg) resulted in
elevated right ventricular systolic pressure (RVSP) associated with the develop-
ment of right ventricular hypertrophy (RVH). DIZE administration (15mg/kg per
day s.c) significantly prevented increases in RVSP (Control: 31+3 mmHg; MCT:
57+7 mmHg; MCT+DIZE: 41+4 mmHg; n=5-8; p<0.05) and attenuated RVH
(Control: 0.23+0.004 mmHg; MCT: 0.43+0.03 mmHg; MCT+DIZE: 0.26+0.01
mmHg; n=5-8; p<0.05). In subsequent studies, we observed a 63% decrease in
acetylcholine-induced vasorelaxation of the pulmonary arteries from MCT chal-
lenged rats. DIZE treatment resulted in 50% improvement in acetylcholine-induced
vasorelaxation, signifying better pulmonary endothelial function. Furthermore,
DIZE treatment reversed MCT-induced increases in RVSP (Control: 33+2 mmHg;
MCT: 78+6 mmHg; MCT+DIZE: 56+5 mmHg; n=7-11; p<0.05) and RVH (Con-
trol: 0.24+0.002 mmHg; MCT: 0.54+0.02 mmHg; MCT+DIZE: 0.44+0.03 mmHg;
n=7-11; p<0.05). These data suggest that DIZE’s primary protective effects are
mediated by ACE2 activation, though other off-target effects may also contribute.

P2286
Effect of treatment on exercise endurance tolerance and ventilatory efficiency
in patients with pulmonary arterial hypertension (PAH)
Dario Martolini1, Paolo Onorati1, Gabriele Valli1, Alessandro Maria Ferrazza1,
Paolo Marinelli1, Mattia Internullo1, Liborio Sardo1, Cristina Gambardella2,
Beatrice Pezzuto2, Carmine Dario Vizza2, Paolo Palange1. 1Fisiopatologia
Respiratoria - Medicina Interna I - Dipartimento di Sanità Pubblica e Malattie
Infettive, Universita’ di Roma “La Sapienza” - Policlinico Umberto I, Roma,
Italy; 2Centro per la Cura dell’Ipertensione Polmonare - Dipartimento di Scienze
Cardiovascolari e Respiratorie, Universita’ di Roma “La Sapienza” - Policlinico
Umberto I, Roma, Italy

Incremental CardioPulmonaryExercise Test (CPET) or 6-Minute Walking Test,
(6’MWT) are utilized for the evaluation of Pulmonary Arterial Hypertension
(PAH) patients (pts), although the parameters obtained (e.g. peak oxygen uptake
-V’O2Peak - and walking distance, respectively) have a different predictive value,
depending on outcomes of interest (e.g. prognosis, response to therapy). We eval-
uated the effect of treatment on principal indexes obtained during CPET, constant
work rate test on cycle ergometer (CWR) (e.g. endurance time, TLim), and 6’MWT.
Methods: Nine naive PAH pts (age 41±15 SD years; meanPAP 51±13 SD mmHg)
underwent, before (PRE) and after (POST) treatment, CPET, CWR (80% max
work load at PRE-CPET) and 6’MWT. V’O2, CO2 output (V’CO2), ventilation
(V’E), heart rate (HR) and other derived parameters (V’E/V’CO2) were measured
breath-by-breath (Quark b2, COSMED, Rome, Italy); PRE- and POST- values at
peak and at isotime were compared (paired t-test).
Results: During CWR, POST-TLim resulted significantly longer than PRE-TLim
(POST-TLim 11’24”± 6’07” vs PRE-TLim 5’38”±3’03”, p<0,02) and POST-
V’E/V’CO2 at peak and at isotime was significantly lower compared to PRE-value
at peak (p<0,01 and p<0,02 respectively). During CPET, POST- V’O2Peak was
not significantly higher than PRE-V’O2Peak (p= 0,06). POST 6’MWT distance
resulted significantly higher than PRE-one (p<0,03).
Conclusions: The better POST-treatment exercise tolerance in PAH pts seems to
be linked to a ventilatory efficiency improvement, and the parameters obtained at
CWR and 6’MWT, compared to CPET, appear to be more sensible to the effect of
medical treatment.

P2287
Improved survival in medically-treated chronic thromboembolic pulmonary
hypertension
Rintarou Nishimura, Nobuhiro Tanabe, Yasunori Ichimura, Ayumi Sekine,
Toshihiko Sugiura, Takayuki Jujo, Ayako Shigeta, Seiichiro Sakao,
Yasunori Kasahara, Yuichi Takiguchi, Koichiro Tatsumi. Department of
Respirology, Graduate School of Medicine, Chiba University, Chiba, Japan

Background: Although the key for the successful treatment of patients with chronic
thromboembolic pulmonary hypertension (CTEPH) is pulmonary endarterectomy
(PEA), the patients who are not indicated for surgical intervention and/or have
comorbiditiies must therefore be medically treated. Recent new medical therapies
(newTx), such as bosentan and sildenafil, may thus be able to improve the outcome
of Japanese patients with CTEPH.
Purpose: To clarify the improved survival in CTEPH cases administered new Tx.
Methods: Between 1986 and 2010, 202 patients were diagnosed to have CTEPH
at Chiba University Hospital. Ninety-nine patients underwent PEA, while 103
patients were medically treated. 56.5% of the patients diagnosed from 2005-2010
were treated by new Tx., 19.4% of those from 1999-2004, and 8.7% of those from
1986-1998 (p<0.0001). We investigated the long-term survival from the diagno-
sis and prognostic factors in medically-treated CTEPH cases and also examined
survival from the initiation of the new Tx.
Results: The patients diagnosed from 2005-2010 showed a significantly improved
survival (5-year survival: 87.8%) compared with those from 1999-2004 (72.2%)
and from 1986-1998 (56.5%) (p=0.02). The 5-year survival from the initiation of
bosentan (n=15) and sildenafil (n=24) was 90.0%, 84.2%, respectively. A multi-
variate analysis revealed a lower pulmonary vascular resistance (p<0.0001), no
comorbidities (p=0.0009), a peripheral type (p=0.02), and recent patients (p=0.02)
to be significantly better prognostic factors.
Conclusion: The survival in medically treated CTEPH cases was found to have
improved due to the administration of new medical therapies.

P2288
Biphasic cuirass ventilation decreased the indices of pulmonary circulation in
patients with secondary pulmonary hypertension
Yoko Sato1, Takuma Asakura2, Noriyuki Saeki2, Kazutetsu Aoshiba3,
Toru Kotani1. 1Anesthesiology and Critical Care, Tokyo Woman’s Medical
University, Tokyo, Japan; 2Department of Pulmonary Medicine, Synthesis
Shinkawabashi Hospital, Kawasaki, Japan; 3First Department of Medicine, Tokyo
Woman’s Medical University, Tokyo, Japan

Introduction: Biphasic cuirass ventilation (BCV) is a non-invasive extrathoracic
positive/negative pressure mechanical ventilation. We reported BCV decreased
pulmonary artery pressure (PAP) in patients with secondary pulmonary hyperten-
sion (PH) due to chronic respiratory failure (CRF). In this study, we investigated
the effect of BCV on pulmonary circulation to seek the mechanism of decreasing
PAP.
Methods: Fifteen steady-state PH caused by CRF patients were included. None
were given vasodilator and nor diagnosed dehydration. PH was defined as mean
PAP (mPAP) >20mmHg determined by right heart catheterization (RHC). Control
mode was applied in combination with negative/positive pressure between -15 and
- 25cmH2O/3 and 10cmH2O. BCV was performed 1 hour/day for 2 week not to
exhaust the patients. Data from RHC, the serum levels of N-terminal proB-type
natriuretic peptide (NT-proBNP) and noradrenalin were obtained before and after
the trial of BCV. Patients were interviewed the comfort around BCV. Data were
analyzed by the Wilcoxon test p<0.05 was considered statistically significant.
Results: mPAP, pulmonary artery occlusion pressure and cardiac index decreased
significantly (27.3 to 23.1 mmHg, p=0.004, 13.9 to 9.4 mmHg, p=0.018, and 2.72
to 2.44 l/min/m2 , P=0.035, respectively) without the increase in pulmonary vas-
cular resistance index. NT-proBNP significantly decreased (240.6 to 110.4 pg/ml,
p=0.025, respectively), but noradrenalin didn’t change. Eleven patients (73%)
answered comfortable during and after BCV.
Conclusions: The results suggest BCV decreases cardiac load in these patients.
Further studies are needed to assess the clinical and physiological effects of BCV.

P2289
Cure pulmonary arterial hypertension associated with HIV (PAH-HIV)? ...
Toward an answer
Colas Tcherakian1, Elisabeth Rivaud1, Anne-Cécile Metivier1,
Emilie Catherinot1, David Zucman2, Louis-Jean Couderc1. 1Pneumology, Hopital
Foch, Suresnes, France; 2Internal Medicine, Hopital Foch, Suresnes, France

PAH-HIV is a severe condition associated with HIV infection. Guidelines propose

409s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



MONDAY, SEPTEMBER 26TH 2011

to associate a specific PAH treatment with a highly active anti-retroviral therapy
(HAART).
Recent studies report some excellent response to Bosentan treatment, with hemo-
dynamic normalisation and long term benefit of this treatment. But, there is no
data upon specific treatment discontinuation
We report here two patients with persistent remission after Bosentan cessation.
Patients were women, IV drugs users, one of African origin 36-years old, the other
Caucasian of 46-years old. Diagnosis of PH was performed respectively one year
and twenty years after diagnosis of HIV infection. Both patients received HAART
and Bosentan.
Because of persistent normalization of hemodynamic and functional parameters,
bosentan was withdrawn respectively 5 and 1 years after beginning. Both patients
remain asymptomatic with normal hemodynamic results respectively at 42 and 12
months after bosentan discontinuation.
Data are illustrated on figure for both patients.
Conclusion: We propose herein to go one step further in PAH treatment with
these two cases of cured PAH-HIV, despite more than three years of Bosentan
discontinuation. But we recommended not stopping treatment without complete
clinical, hemodynamic and immunological persistent normalisation during at least
one year.

P2290
Effects of BAY 41-8543 and sildenafil on right heart structure and function in
pulmonary artery banded mice
Wiebke Janssen1, Yves Schymura1, Astrid Wietelmann1, Johannes-Peter Stasch3,
Himal Luitel2, Norbert Weissmann2, Hossein Ardeschir Ghofrani2,
Friedrich Grimminger2 , Thomas Braun1, Werner Seeger1,2 , Ralph
Theo Schermuly1,2 . 1Lung Development and Remodelling, Max-Planck-Institute
for Heart and Lung Research, Bad Nauheim, Germany; 2Lung Vascular
Remodelling and Anti-Remodelling, University of Giessen Lung Centre, Giessen,
Germany; 3Cardiovascular Research, Bayer HealthCare, Wuppertal, Germany

Background: Right ventricular (RV) pressure overload causes RV remodeling.
Impaired NO/cGMP signaling is involved in the pathogenesis of LV hypertrophy.
We assessed the effects of the soluble guanylate cyclase (sGC) stimulator BAY
41-8543, the PDE5 inhibitor sildenafil, and combination treatment on RV function
and RVH in an animal model of chronic pressure-overload.
Methods: RVH was induced by pulmonary artery banding (PAB) in mice. Treat-
ment started 7 days after surgery for 14 days, after which RV morphology and
function were studied using Magnetic Resonance Imaging. Fibrosis was assessed
by histology.
Results: PAB led to RV dysfunction (decreased RV stroke volume (40.5 vs.
23.0ml [Sham vs. PAB]) and decreased RV ejection fraction (70.0 vs. 43.0%)).
Treatment with sildenafil did not change RV function, whilst BAY 41-8543 and
combination treatment led to significant improvements (RV stroke volume: 23.0
vs. 27.3 vs. 32.1 vs. 31.8; RV ejection fraction: 43.3 vs. 54.1 vs. 55.7 vs. 63.8 [all
values as%; placebo vs. sildenafil vs. BAY 41-8543 vs. combination treatment]).
PAB mice showed an increased RV/(LV-S) ratio (0.25 vs. 0.39). Drug treatment
had no effects on RV/(LV+S) ratio. PAB mice displayed an increased collagen
content; sildenafil had no effects on collagen content, whereas BAY 41-8543 and
combination treatment both decreased collagen content (7.6 vs. 1.2 vs. 8.8 vs.
3.3 vs. 3.3 [all values as%; placebo vs. sham vs. sildenafil vs. BAY 41-8543 vs.
combination treatment]).
Conclusions: Even though none of the treatments led to significant changes in
RV mass, BAY 41-8543 and combination treatment significantly improved RV
function, accompanied by decreased fibrosis.

P2291
Comparison of different vasodilators in a model of secondary pulmonary
hypertension (PH): Desaturation effects
Eva Maria Becker, Johannes-Peter Stasch, Martin Bechem, Raimund Kast,
Hubert Truebel. Bayer HealthCare, Cardiovascular Research, Wuppertal,
Germany

Approved therapies for arterial PH when applied in secondary forms can cause de-
saturation. Therefore we established an animal model to evaluate PH-therapeutics

under experimental conditions of heterogeneous lung injury in respect to oxygena-
tion.
Single-lung ventilation was induced in minipigs (4-5 kg BW). Hemodynamics
(e.g. mean pulmonary artery pressure (mPAP), blood pressure (BP)) and arterial
hemoglobin saturation (SaO2) were monitored. We compared 5 groups (n=6 each):
vehicle control, the endothelin antagonist bosentan, the PDE5 inhibitor sildenafil,
and the sGC stimulators BAY 41-8543 and riociguat. Cumulative doses were
applied before successive unilateral ventilation, chosen to achieve equal BP reduc-
tion. Effects on desaturation (area under the SaO2 curve, AUCSaO2) and mPAP
during single-lung ventilation were compared to vehicle.
Single-lung ventilation resulted in transient increases in mPAP and desaturation.
The vasodilators were compared in respect to their ability to decrease mPAP and
the unwanted increase in AUCSaO2. All drugs dose-dependently decreased mPAP
(Fig. 1) and increased AUCSaO2. Maximal changes in both parameters are shown
in Fig. 2 (mean±SEM, n=6).
The sGC stimulators and bosentan effectively reduced mPAP; the sGC stimulators
caused less desaturation. Future investigations will have to confirm these findings
in patients.

P2292
Optimization of tissue targeting properties of macitentan, a new dual
endothelin receptor antagonist, improves its efficacy in a rat model of
pulmonary fibrosis associated with pulmonary arterial hypertension
Marc Iglarz, Kyle Landskroner, Daniel Wanner, Markus Rey, Patrick Hess,
Martine Clozel. Pharmacology and Preclinical Development, Actelion
Pharmaceuticals Ltd., Allschwil, Switzerland

Introduction: We investigated the efficacy of macitentan, a new tissue target-
ing dual endothelin (ET) receptor antagonist, in a model of pulmonary fibrosis
associated with pulmonary hypertension and compared it with dual ET receptor
antagonist, bosentan.
Methods and results: Oral administration of macitentan for 19 days dose-
dependently decreased lung hydroxyproline content with a statistically significant
effect observed at 30 and 100 mg/kg/day vs. non-treated bleomycin rats (n =
8-12). Overall, macitentan (100 mg/kg/d) consistently inhibited the development
of pulmonary fibrosis by 18-27% in three independent studies and decreased right
ventricle hypertrophy by 25-28% in two of these three studies. In contrast, bosentan
(300 mg/kg/d) inhibited the development of pulmonary fibrosis in only one of the
three experiments, by 23%, and had no effect on the development of right ventricle
hypertrophy. Administration of radiolabeled 14C-macitentan or 14C-bosentan to
bleomycin-treated rats showed greater drug distribution in the lung compared to
the distribution in healthy animals. Notably, distribution of macitentan into the
parenchyma of bleomycin-treated rats was greater than that of bosentan.
Conclusion: Repeated experiments demonstrated that macitentan is more effi-
cacious than bosentan in preventing the development of lung fibrosis and right
ventricle hypertrophy. Greater ability of macitentan to distribute into the tissue
could explain its improved efficacy profile, as it would achieve a more complete
blockade of ET receptors.

P2293
First and second line treatment pattern among pulmonary hypertension
patients enrolled in a managed care health plan
Vijay Joish1, David Muccino2, Charles Krelick1. 1HEOR, Bayer HealthCare
Pharmaceuticals Inc., Wayne, NJ, United States; 2Medical Affairs, Bayer
HealthCare Pharmaceuticals Inc., Wayne, NJ, United States

Purpose: To describe first and second line treatment pattern among PH patients
enrolled in managed care health plan.
Methods: Data were derived from the MarketScan claims database. PH patients
were identified anytime during 4/1/2006 to 3/31/2009 using the ICD-9 claim of
416.X. First line therapy was defined as the first PH-related pharmacy claim
within ±12 months of the diagnosis claim. Second line treatment was defined
as separate PH-related pharmacy claim post the first line PH-related pharmacy
claim. PH-related treatment included prescriptions for high-dose calcium channel
blockers (CCBs), endothelin receptor antagonists (ERAs), phosphodiesterase type
5 inhibitors (PDE5s), or prostacyclin analogues (PAs). CCB users had no diagnosis
claim of essential hypertension anytime during the study period.
Results: Final study sample was 2,252, with a mean age of 61.2 years (SD+16.41),
and 57% females. 46% of PH-patients had CCB as the first line treatment followed
by PDE5s (38%), ERAs (13%), and PAs (3%). 16% of the sample had some
second line treatment over a 12-month follow-up. Combination therapy was only
observed in the CCB-cohort, where 39 patients added an ERA/PDE5/PA to their
current treatment. Switching was most common among ERA (61%) and PA (50%)
first line users, with majority switching to PDE5. Total average treatment days
for first-line PH-prescription varied from a low of 21 (SD=81.44) days among
PA-users to 266 (SD=131.39) among ERA-users, respectively.
Conclusions: CCBs and PDE5 were the most prescribed first line treatment among
PH-patients. Future research would need to explore the choice of first line treatment
on clinical and economic outcomes.
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P2294
Pulmonary hypertension in patients treated with Src/Abl kinase inhibitor
dasatinib
David Montani1, Emmanuel Bergot2, Sven Günther1, Laurent Savale1,
Anne Bergeron3, Arnaud Bourdin4, Hélène Bouvaist5, Mathieu Canuet6,
Christophe Pison7, Margaret Macro8, Patrice Poubeau9, Delphine Natali1,
Frederic Perros1, Dermot S. O’Callaghan1, Xavier Jaïs1, Gérard Zalcman2,
Olivier Sitbon1, Gérald Simonneau1, Marc Humbert1. 1Univ Paris Sud, AP-HP,
Service de Pneumologie et Réanimation Respiratoire, Centre de Référence de
l’Hypertension Pulmonaire Sévère, INSERM U999, Hôpital Antoine Béclère,
Clamart, Fran; 2Service de Pneumologie et Centre Régional de Compétence de
l’HTAP, Caen University Hospital, Caen, France; 3Centre de Référence de
l’Histiocytose Langerhansienne, Service de Pneumologie, Hôpital Saint-Louis,
Paris, France; 4Service de Pneumologie, Hôpital Arnaud de Villeneuve,
Montpellier, France; 5Service de Cardiologie, Centre Hospitalier Universitaire,
Grenoble, France; 6Service de Pneumologie, Nouvel Hôpital Civil, Strasbourg,
France; 7Service de Pneumologie, Centre Hospitalier Universitaire, Grenoble,
France; 8Service Hématologie Clinique, Caen University Hospital, Caen, France;
9Service de Pneumologie et Maladies Infectieuses, GHSR, Saint-Pierre, Réunion,
France

Background: Cases of severe pulmonary hypertension (PH) have been reported
in chronic myelogenous leukemia (CML) patients treated with Src/ABL tyrosine
kinase inhibitor dasatinib.
Methods: The present report summarizes the clinical characteristics and outcomes
of dasatinib-associated PH cases from the French PH Registry.
Results: Between 1st January 2008 and 30th September 2010, 11 patients with
either a diagnosis of CML and/or a treatment with imatinib, dasatinib or nilo-
tinib were identified corresponding to 2 prevalent imatinib-treated CML patients
previously reported by our group and who developed PH prior to treatment with
imatinib (Souza et al, Thorax 2006:61:736) and 9 incident patients who were
all exposed to dasatinib at the time of PH diagnosis. The lowest estimate of
incident PH occurring in patients exposed to dasatinib was 9/2,900 (0.31%), as
compared with no incident case reported with imatinib or nilotibib in the same
period. A relationship was suspected between dasatinib exposure and occurrence
of pre-capillary PH and dasatinib was stopped in all patients immediately after PH
diagnosis. Clinical, functional and haemodynamic improvements were observed
within 4 months of dasatinib discontinuation, in all patients. However, complete
clinical and hemodynamic recovery was not observed in most patients and only
4 patients reached normal pulmonary vascular resistance < 3 Wood units after a
median follow-up of 4 months (min-max 3-15).
Conclusion: Dasatinib therapy may promote severe pre-capillary PH, suggesting
a direct and specific effect of dasatinib.

P2295
Everolimus improves exercise capacity and pulmonary vascular resistance in
patients with advanced pulmonary hypertension – A pilot study
Hans-Juergen Seyfarth1, Stefan Hammerschmidt1, Michael Halank2,
Petra Neuhaus1, Hubert Wirtz1. 1Internal Medicine/Pneumology, University of
Leipzig, Leipzig, Germany; 2Internal Medicine/Pneumology, University of
Dresden, Dresden, Germany

Background: In recent years, pulmonary arterial hypertension (PAH) has been
recognized to be a predominantly proliferative process. The inhibitor of the mam-
malian target of rapamycin (mTOR) everolimus inhibits cellular protein synthesis
and growth in cells of the vascular wall.
Methods: Ten patients with PAH (n=8) or chronic thromboembolic pulmonary
hypertension (CTEPH) and progressive disease despite therapy with at least two
vasodilating drugs were included in a prospective open label pilot study. All
patients were treated additionally with everolimus. Safety and tolerability were
observed. Pulmonary vascular resistance (PVR) and 6-minute walking distance
(6MWD) were considered as primary endpoints.
Results: In two patients study medication was stopped prematurely due to an
adverse event. The remaining 8 patients exhibited a significant improvement in
PVR (1049±438 vs. 689±235 dyn*sec*cm-5; p=0.004) and 6MWD (246±105 vs.
313±127m; p=0.04) after 6 months of therapy with everolimus.
Conclusion: Antiproliferative with everolimus therapy was tolerated in ten pa-
tients in this pilot study. The observed improvements in PVR and in 6MWD may
stimulate further consideration of mTOR inhibition in pulmonary hypertension.

P2296

WITHDRAWN
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P2297
Ambrisentan improves exercise capacity and symptoms in patients with
portopulmonary hypertension
Michael Halank1, Lars Knudsen2, Hans-Juergen Seyfarth3, Ralf Ewert4,
Baerbel Wiedemann5, Martin Kolditz1, Gert Hoeffken1, Marius Hoeper2.
1Department of Internal Medicine I, University Hospital Carl Gustav Carus of
TU Dresden, Dresden, Germany; 2Department of Respiratory Medicine,
Hannover Medical School, Hannover, Germany; 3Department of Respiratory
Medicine, University of Leipzig, Leipzig, Germany; 4Department of Cardiology
and Respiratory Medicine, University Hospital Greifswald, Greifswald,
Germany; 5Institute of Medical Informatics and Biometry, University of Dresden,
Dresden, Germany

Introduction: Ambrisentan, a selective endothelin receptor antagonist has been
approved in several countries for pulmonary arterial hypertension. No data have
been published on the efficacy of ambrisentan on improvement of exercise capacity
in patients with portopulmonary hypertension (PoPH).
Patients and methods: We retrospectively analyzed the safety and efficacy of
ambrisentan in patients with PoPH in four German university hospitals.
Results: 14 patients with moderate to severe PoPH were included. The median
follow-up was 16 months (IQR, 12-21). 6 minute walk tests after 6 and 12 months
improved from 376 meters (IQR, 207-440) at baseline to 415 meters (IQR, 393-
475; p=0.011) and 413 meters (IQR, 362-473), respectively. WHO- functional class
after 1 year of therapy with ambrisentan also improved significantly (p=0.014). No
significant changes in blood gas analysis and liver transaminases were detectable.
Conclusions: The present study demonstrates significant improvement of exer-
cise capacity and symptoms without relevant safety concerns during ambrisentan
treatment in patients with PoPH.

P2298
Double combination therapy in patients with pulmonary arterial
hypertension associated with connective tissue disease
Enrico Gotti, Enri Leci, Alessandra Manes, Massimiliano Palazzini,
Elena Beciani, Elisa Conficoni, Nicole Rizzo, Francesca Terzi, Gaia Mazzanti,
Francesca Sciarra, Nazzareno Galiè. Cardiology, Istitute of Cardiology-University
of Bologna, Bologna, Italy

Background: Pulmonary arterial hypertension associated with connective tissue
disease (PAH-CTD) is a severe and progressive condition despite the availability of
3 specific classes of drugs: prostanoids (PROST), endothelin receptor antagonists
(ERA) and phosphodiesterase-5 inhibitors (PDE5-I). Combination therapy (CT)
has been proposed for patients with unsatisfactory response to monotherapy.
Aim: To examine the effect of double CT in patients with PAH -CTD who do not
achieve an adequate clinical response on monotherapy.
Methods: Between October 1999 and December 2010, 48 PAH-CTD patients in
WHO functional class III treated with monotherapy were included. At baseline
and after 5±5 months on CT, all patients underwent 6-minute walk test (6MWT)
and right-heart catheterization.
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Results: Mean age was 58±14 years, 85% females. Mean time from initiation
of monotherapy to initiation of CT was 18±20 months. Forty (83%) patients
received ERA+PDE5-I, 5 (10%) received PDE5-I+PROST and 3 (7%) received
ERA+PROST. Four (8%) patients died before CT assessment. The table shows the
haemodynamic and functional changes after CT.

(n=44pts) RAP mPAP mSBP CI PVR 6MWT
(mmHg) (mmHg) (mmHg) (L/min/m2) (WU) (m)

Monotherapy 12±6 52±11 88±11 2.2±0.5 12.1±5.5 312±111
Double CT 9±5 49±11 83±11 2.6±0.6 10.2±5.1 337±132
p 0.03 0.02 0.04 0.007 0.008 0.02

RAP, right atrial pressure; mPAP, mean pulmonary arterial pressure; mBP, mean blood pressure;
CI, cardiac index; PVR, pulmonary vascular resistance.

Conclusions: CT in CTD-PAH patients improves exercise capacity and haemo-
dynamics. However 8% of patient die after an average of 3.2±1.5 months of CT
testifying the persistent severity of the condition.

P2299
Tadalafil in idiopathic or heritable pulmonary arterial hypertension
compared to pulmonary arterial hypertension associated with connective
tissue disease
Nazzareno Galie1, Robyn Barst2, Bruce Brundage3, Hossein A. Ghofrani4,
Ronald Oudiz5, Gerald Simonneau6. 1Institute of Cardiology, University of
Bologna, Bologna, Italy; 2Pediatric Cardiology, Columbia University College of
Physicians & Surgeons, New York, NY, United States; 3Cardiology, Heart
Institute of the Cascades, Bend, OR, United States; 4Pulmonary Hypertension
Division, University Hospital, Justus-Liebig University, Giessen, Germany;
5Division of Cardiology, Los Angeles Biomedical Research Institute at
Harbor-UCLA Medical Center, Torrance, CA, United States; 6Pulmonary
Disease, Antoine Béclère University Hospital, Clamart, France

Patients (pts) with PAH associated with connective tissue disease (APAH-CTD)
have a worse prognosis compared to idiopathic (I) or heritable (H)PAH. Our
objective was to evaluate the clinical outcomes in these two subgroups.
In a 16 week (wk), double-blind, placebo (PBO) controlled trial with blinded 52
wk extension, pts were randomized to PBO, 20 or 40mg tadalafil (Tad) qd (APAH-
CTD: n=16, 21 and 19, respectively; I/HPAH: n=54, 50 and 46, respectively);
subgroup efficacy analyses included six-minute walk test (6MWT, 40mg) at Wk16
(assessed by rank permutation tests) and clinical worsening (CW, PBO and 40mg)
at Wk16 and up to 68wks (20 and 40mg). Pts on 20mg without CW at 16wks
remained on 20mg; all others received 40mg in the extension.
Mean changes in 6MWT from baseline to Wk16 were 32m in APAH-CTD and
38m in I/HPAH for 40mg Tad dose. PBO-corrected treatment effects on 6MWT at
Wk 16 were 49m in APAH-CTD (P=0.03) and 22m in I/HPAH (P=0.04). The%
of pts with CW in the Tad 40mg and PBO subgroups at Wk16 were 11 and 25%
in APAH-CTD, respectively; and 4 and 15% in I/HPAH, respectively. In pts who
received Tad 20 or 40mg up to 68wks, CW was 35% in APAH-CTD (n=40) and
24% in I/HPAH (n=96).
Tad 40mg improves 6MWT at Wk16 in APAH-CTD and I/HPAH; however, with
PBO 6MWT decreased in APAH-CTD but not in I/HPAH pts. In addition, CW
was numerically less with Tad in both subgroups at Wk16 compared to PBO. At
Wk68, CW was numerically higher in APAH-CTD vs. I/HPAH. These latter data
are consistent with a worse prognosis in APAH-CTD. Whether more aggressive
therapy earlier in APAH-CTD pts would be efficacious requires further study.

262. Physiology of human pulmonary
hypertension

P2300
Role of exercise cardiac index to predict NYHA functional class, 6-minute
walk test distance and survival in idiopathic, heritable and
anorexigen-associated pulmonary arterial hypertension
Raphaëlle Poncot-Mongars1, Ari Chaouat1, Pascale Malvestio1,
Emmanuel Gomez1, Denis Regent2, Christine Selton3, Anne Guillaumot1,
François Chabot1. 1Service des Maladies Respiratoires, CHU de Nancy,
Vandoeuvre-lès-Nancy, France; 2Radiologie, CHU de Nancy,
Vandoeuvre-lès-Nancy, France; 3Cardiologie Médicale, CHU de Nancy,
Vandoeuvre-lès-Nancy, France

None of the established prognostic factors includes measurement of pulmonary
haemodynamics during exercise. In a prospective study, we evaluated the prognos-
tic value of exercise pulmonary haemodynamics.
Forty-three patients (22 women) with an age of 55 years (median) [interquartile
range (IQR) 46: 68] were included. Right heart catheterization was performed
at rest and during an exercise (10-40 W) in the 43 patients. At diagnosis, NYHA

functional classes were I/II, III and IV in 7, 21 and 15 patients, respectively.
Pulmonary haemadynamic data at rest were mean pulmonary artery pressure 50
mm Hg [43: 58], cardiac index 1.88 L/min/m 2 [1.59: 2.21] and pulmonary vascular
resistance of 1067 dyn.s.cm -5 [779: 1394]. All patients were treated according
to international guidelines at diagnosis and at follow up visits. Baseline exercise
cardiac index was significantly lower in functional class IV (1.99 [1.53: 3.09])
compared to functional class III patients (2.43 [2.03: 2.85]) and in functional class
III compared to functional class I/II patients (3.28 [2.56: 4.41]) (p=0.024). Exercise
cardiac index was also significantly lower in patients with a 6-minute walk distance
<360 meters (median) (2.09 [1.58: 2.13] versus 2.59 [2.13: 3.34], p=0.041). In
a proportional hazard analysis, exercise cardiac index was the best predictor of
death with a hazard ratio of 7.5 (95% confidence interval 2.3: 24.3, p=0.001).
Exercise cardiac index is a good predictor of exercise capacity. This variable was
also the best survival prognostic factor in our group of patients.

P2301
Estimation of right ventricular function in highlanders with high altitude
pulmonary hypertension and high altitude cor pulmonale
Abdirashit Maripov, Akpay Sarybaev. High Altitude Medicine, National Centre
Cardiology and Internal Medicine, Bishkek, Kyrgyzstan

Tissue Doppler imaging (TDI) is used as additional approach for diagnosis of right
ventricular (RV) dysfunction in PH. But RV function obtained by TDI has rarely
been investigated in highlanders.
The aim of the study was to evaluate RV functions in highlanders by TDI.
Methods: Pulmonary haemodynamics and RV functions were evaluated by TDI
and Doppler-ECHO in 48 highlanders at altitude of residency (3200-3800 m). All
subjects were divided into the three groups: 1st group (n=20) - patients with high
altitude pulmonary hypertension (HAPH). 2nd group (n=8) patients with HAPH
and RV hypertrophy. 3rd group (n=20) healthy highlanders. All subjects underwent
clinical examination, ECG, spirometry.
Results:

Right ventricular function in highlanders estimating by TDI

Parameters Control Group I Group II

PAPsyst, mmHg 31.0±3.2 50.1±3.8* 70.2±7.5*
RVD, cm 1.6±0.2 2.05±0.4* 2.05±0.4*
RVAWT, cm 0.43±0,03 0.44±0.03 0.65±0.06*#

Sm, cm s–1 17.1±2.5 16.6±4.1 10.3±1.1*
Ea, cm s–1 14.3±4.0 13.1±2.2 7.7±1.3*#

Aa, cm s–1 12.1±3.0 17.4±3.1* 13.9±2.3†

Ea/Aa 1.2±0.3 0.8±0.1 0.6±0.2*‡

RVD, right ventricular dimension; RVAWT, right ventricular anterior wall thickness; PAPsyst,
systolic pulmonary arterial pressure; Sm, peak systolic tricuspid annular velocity; Ea, peak early
diastolic tricuspid annular velocity; Aa, peak late diastolic tricuspid annular velocity. *p=0.001 –
compare with control; #p=0.001, †p=0.003, ‡p=0.02 - compare with 1 group.

Conclusion: Thus, the evaluation of peak systolic and diastolic tricuspid annu-
lar velocity using TDI revealed RV hypertrophic diastolic dysfunction in HAPH
patients and RV systolic dysfunction with pseudonormal diastolic dysfunction in
patients with HAPH and RV hypotrophy.

P2302
Analysis of the cardiac index-PvO2 relationship during vasodilatation
challenge as a prognostic factor in pulmonary arterial hypertension
Carolina Rosado-Bosque, Tomas Pulido, Karina Zamora, Armando Rodriguez,
Milci Contreras, Pedro Guevara, Julio Sandoval. Cardiopulmonary, National
Heart Institute, Mexico City, Mexico

Background: Mixed venous oxygen pressure (PvO2) is a reflection of the tissue
oxygenation state. PvO2 is one of the variables associated to survival in patients
with pulmonary arterial hypertension (PAH).
Objectives: Investigate if the relationship CI – PvO2 during the vasodilatation
challenge (VC) is maintained and whether the type of response has any prognostic
implication in PAH patients.
Methods: We analyzed the hemodynamic and gasometrical variables at baseline
and during the response to the acute VC at right heart catheterization of patients
with PAH. According to the results, patients were judged to have an appropriate
response (AR) (i.e. higher CI=higher PvO2) or not. The midterm survival in both
groups was also analyzed.
Results: We studied 42 patients with PAH (35±5 years); 75% female. For the drug
challenge we used adenosine (n=33) and Iloprost (n=9). Patients with AR (n=31)
had a significant correlation CI-PvO2 at baseline and during challenge (r=0.67;
and 0.52; respectively, p<0.05). In patients with inappropriate response (IR) (n=
11) the correlation was significant at baseline (r=0.59; p< 0.05) but it was lost
during challenge (r=0.2; p=NS). The correlation delta CI-delta PvO2 was positive
(r=0.44; p<0.05) for those with AR and it was negative for those with IR (r= -
0.5; p<0.05). In a preliminary analysis, 5-year mortality appears higher in those
with an IR (27.2 versus 15%)
Conclusions: Some patients with PAH have an abnormal tissue oxygenation,
which may be uncovered by the analysis of the CI-PvO2 relationship. This finding
may be of prognostic significance.
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P2303
Diaphragm function in experimental pulmonary hypertension
Emmy Manders1, Nico Westerhof1, Anton Vonk-Noordegraaf1, Frances de
Man1, Coen Ottenheijm2. 1Pulmonology, VU University Medical Centre,
Amsterdam, Noord-Holland, Netherlands; 2Physiology, VU University Medical
Centre, Amsterdam, Noord-Holland, Netherlands

Introduction: Recently it was suggested that patients with pulmonary hypertension
(PH) suffer from diaphragm dysfunction due to increased loading conditions. In
the present study the aim is to determine the contractile strength of the diaphragm
muscle in PH and control rats. The extensor digitorum longus (EDL) muscle will
serve as a control skeletal muscle.
Methods: PH was induced in Wistar rats by a single injection of monocrotaline (60
mg/kg). The diaphragm and EDL (PH n=5; controls n=5) muscle were excised for
determination of in vitro contractile properties. Muscle bundles were treated with
a relaxing solution (5°C) containing 1% Triton X-100 to permeabilize membranes.
Single fibers were mounted on a single fiber apparatus. Maximum force (Fmax),
rate constant of force redevelopment (Ktr), as a measure of the cross bridge
kinetics, and calcium sensitivity (pCa50) were measured in diaphragm and EDL
single muscle fibers.
Results: In the EDL muscle no significant differences were found in Fmax and
pCa50. Ktr was significantly higher in PH fibers: 10.86±0.79 vs 15.09±0.74
(p=0.005). The cross sectional area (CSA) of the fibers measured was significantly
decreased in PH fibers: 2563±166.7 vs 1961±88.82 μm2 (p=0.013)
Preliminary data on the diaphragm muscle (n=2), suggest a decrease of Fmax, Ktr,
pCa50 and CSA. Fmax: 128.6±4.48 vs 105.5±7.03 mN/mm2, Ktr: 8.995±1.39 vs
7.601±0.56, pCa50: 5.780±0.069 vs 5.720±0.058, CSA: 2929±162 vs 1700±130
μm2.
Conclusions: These data suggest a more pronounced effect of PH on the diaphragm
muscle compared to EDL. However, more experiments on the diaphragm muscle
and fiber type determination is necessary before final conclusions can be drawn.

P2304
A model-based analysis of the effect of hypoxia on regional pulmonary blood
flow
Kelly Burrowes1, Alys Clark2, Annalisa Swan2, Merryn Tawhai2. 1Oxford
University Computing Laboratory, University of Oxford, Oxford, United
Kingdom; 2Auckland Bioengineering Institute, The University of Auckland,
Auckland, New Zealand

Hypoxic pulmonary vasoconstriction (HPV) diverts blood from hypoxic regions
of the lung, optimising ventilation/perfusion (V/Q) matching and gas exchange.
In whole lung hypoxia (i.e. high altitude) HPV becomes less effective but still
impacts on gas exchange by redirecting blood flow to regions of higher oxygen
partial pressure (PO2). The combination of events leading to this response on a
regional level is not well understood and is difficult to investigate experimentally,
particularly in humans.
In this study we use a structure-based model to investigate the interacting mech-
anisms that contribute to regional development of HPV under low inspired PO2
(PiO2) to understand its effect on perfusion redistribution in the pulmonary cir-
culation. The mathematical model couples ventilation (V), perfusion (Q), and gas
exchange within a patient-specific anatomical structure. Regional alveolar PO2
(PAO2) is simulated for various levels of PiO2. An empirically-derived model
of HPV [J Appl Physiol:1988;64(1):68-77] is included in an existing multi-scale
model of the pulmonary circulation [doi:10.1152/japplphysiol.00775.2010] and
the resultant blood flow predicted.
During hypoxia pulmonary artery pressure and pulmonary vascular resistance in-
creased exponentially with decrements in PiO2. Regions with lower baseline V/Q
had lower predicted PAO2 and hence greater vasoconstriction; blood was therefore
redistributed preferentially to the gravitationally non-dependent tissue (decreased
gravitational flow gradient), in agreement with experimental measurements in
animals. Shear stress in the non-dependent region increased proportionately. The
resultant decreased blood flow gradient results in a more efficient V/Q matching.

P2305
Association of renal dysfunction with cardiac output and right atrial pressure
in pulmonary arterial hypertension
Marielle van de Veerdonk, Anton Vonk-Noordegraaf. Pulmonary Diseases, VU
University Medical Center, Amsterdam, Netherlands

Background: Pulmonary arterial hypertension is disease of the pulmonary vascu-
lature that results in right ventricular (RV) failure and death. Renal insufficiency
is recently identified as a key predictor of mortality in PAH patients [1]. Renal
dysfunction is associated with decreased cardiac output (CO) in patients with left
heart failure. However, little is known about the mechanisms of renal dysfunction
and its association with venous congestion in PAH patients with RV dysfunction.
Objectives: To investigate the relationship between CO, right atrial pressure (RAP)
and estimated glomerular filtration rate (eGFR) in patients with PAH.
Methods: 74 patients underwent baseline right heart catheterization to determine
CO and RAP and blood sampling to calculate eGFR. These measurements were
repeated in 30 patients after 12±1 months of follow-up.
Results: Mean age was 52±15 years and 73% of subjects were female. Mean
eGFR was 88±24 ml/min/1.73m2, mean CO was 5.1±1.7 L/min and mean RAP

was 7.0±5 mmHg. Low eGFR at baseline was associated with low CO (R=0.46;
p<.0001) and high RAP (R=-0.20; p=0.042). Multivariate regression analysis
showed that CO was an independent determinant of eGFR (p=0.01).
After 1 year follow-up, eGFR remained stable, RAP remained unchanged and CO
slightly increased (0.9±2.7 L/min; p=0.045). Changes in eGFR were determined
by changes in CO (R=0.45; p=0.011) and RAP (R=-0.370; p=0.031). Multivariate
analysis revealed that changes in CO were independently related to changes in
eGFR (p=0.043).
Conclusions: CO is the main determinant of renal dysfunction in patients with
pulmonary arterial hypertension and RV dysfunction.
References:
[1] Benza et al. Circulation 2010.

P2306
Novel method for the estimation of PCWP using CINE cardiac MRI in
patients with pulmonary hypertension
Andrew Swift1,2 , Smitha Rajaram2, Robin Condliffe3, Helen Marshall2,
Dave Capener2, Judith Hurdman3, Charlie Elliot3, Jim Wild2, David Kiely3.
1Cardiovascular Biomedical Research Unit, NIHR, Sheffield, United Kingdom;
2Academic Unit of Radiology, University of Sheffeild, Sheffield, United Kingdom;
3Sheffield Pulmonary Vascular Disease Unit, Sheffield Teaching Hospitals NHS
Foundation Trust, Sheffield, United Kingdom

Introduction: Several studies question the reliability of pulmonary capillary wedge
pressure (PCWP) for accurate assessment of left ventricular end-diastolic pressure
(LVEDP). Developing markers that can aid the separation of pre and post capillary
pulmonary hypertension (PH) is desirable. Due to the elevated ventricular pressure
differential in patients with PH the left ventricle becomes deformed. We hypothe-
sise patients with PH owing to left heart disease (PH-LHD) have proportionately
less left ventricular (LV) deformation than patients with IPAH due to raised left
sided pressures.
Methods: 92 patients underwent MRI and RHC within 48 hours; IPAH (n=34),
PH-LHD (n=24) and “no PH” (n=34). Short axis CINE images were acquired on a
1.5T whole body MR scanner using a cardiac gated balanced SSFP sequence. LV
deformation was defined in all patients using the measured left ventricular systolic
eccentricity index (sEIm). Linear regression was used to assess the relationship
between sEI and mPAP in patients with PCWP ≤15, thus predicted sEI was derived
(sEIp) and was calculated for all patients.
Results: sEIp values were significantly higher than sEIm in patients with PH-LHD.
No significant difference was demonstrated between sEIp and sEIm in patients with
IPAH. Patients with PH-LHD demonstrated higher sEIp/sEIm values than those
with IPAH, p<0.0001. A significant correlation was found between sEIp/sEIm

and PCWP r=0.64, p<0.0001. Good interobserver agreement was demonstrated,
k=0.80.
Conclusion: Patients with PH-LHD have proportionately less LV deformation than
patients with pre-capillary PH. sEIp/sEIm may be a useful marker for differentiating
pre from post capillary PH.

P2307
Contrasting cardiopulmonary responses to incremental exercise in patients
with schistosomiasis-associated and idiopathic pulmonary arterial
hypertension with similar resting hemodynamic impairment
Fabricio Valois, Roberta Ramos, Eloara Ferreira, Jaquelina Arakaki, José
Alberto Neder, Luiz Eduardo Nery. Respiratory Division, Federal University of
São Paulo, São Paulo, Brazil

Schistosomiasis is the most common cause of pulmonary arterial hypertension
(PAH) worldwide. It has been reported that schistosomiasis-associated PAH (Sch-
PAH) has better hemodynamic profile at diagnosis and a more benign clinical
course as compared with idiophatic PAH (IPAH) [Fernandes, C.J.C.S. et al. JACC
2010; 59:715-20]. We hypothesized that Sch-PAH subjects have better physiolog-
ical responses to incremental cardiopulmonary exercise test (CPET) than IPAH
patients, even at similar resting pulmonary hemodynamic impairment. We per-
formed CPET and hemodynamic study in 8 Sch-PAH and 9 IPAH patients. None
of them had received any PAH therapy. There were no significant between-group
differences on cardiac index (2.1±0.3 vs 2.4±0.7 L/min, p=0.21), pulmonary vas-
cular resistance (p=0.32) and mean pulmonary artery pressure (p=0.48). However,
the peak oxygen uptake (V’O2) was greater in Sch-PAH (75±21 vs 54±16%pred,
p=0.016), as well as the ratio of increases of V’O2 to work rate (8.2±1.1 vs
6.8±1.8 mL/min/W, p=0.024). Also, the slope of the ventilatory response as a
function of CO2 output was lower in Sch-PAH (41±4 vs 59±18 L2/min2, p=
0.04), with a shallower heart rate response for a given change in V’O2 (80±21
vs 123±39 beats.ml/min2, p=0.02), and a greater peak oxygen pulse (p<0.05). In
conclusion, Sch-PAH patients had better physiological responses to exercise than
IPAH subjects at similar resting hemodynamic profile. Our data suggest a more
preserved hemodynamic response to exercise in Sch-PAH, that might explain its
better clinical course as compared with IPAH.
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P2308
Nitric oxide metabolite flux during exercise in pulmonary arterial
hypertension
William Oldham1, Allison Janocha2, Paul Pappagianopoulos1, Serpil Erzurum2,
Aaron Waxman1, Gregory Lewis1, David Systrom1. 1Department of Medicine,
Massachusetts General Hospital and Harvard Medical School, Boston, MA,
United States; 2Department of Pathobiology, Cleveland Clinic Foundation,
Cleveland, OH, United States

Introduction: Exercise-induced pulmonary arterial hypertension (PAH) is a clini-
cally important stage in the spectrum of PAH. The pathophysiology of abnormal
pulmonary vascular responses to exercise is poorly characterized. Endogenous
nitric oxide (NO) is an important mediator of vasodilation and accumulating data
suggests impaired NO signaling PAH.
Aims: The objective was to test the hypothesis that changes in stable NO metabo-
lites (NOx) in blood during exercise in patients with resting or exercise-induced
PAH would differ from NOx in individuals with normal exercise pulmonary ar-
terial pressures. Patients were selected from a population referred to the MGH
Cardiopulmonary Exercise Lab for invasive incremental cardiopulmonary exercise
testing with pulmonary and radial artery catheters. Simultaneous samples of arterial
(a) and mixed venous (mv) blood at rest, peak exercise, and one hour post-exercise
were obtained from 10 patients with PAH (VO2max <85% predicted, Qtmax
<80% predicted, PAP >30 mmHg, and PVR >80 dyne s cm-5) and 10 controls
(VO2max and Qtmax both >80% predicted). These were analyzed for [NOx]
using chemiluminescence. Data are median [interquartile ranges]. Comparisons
used the Mann-Whitney test.
Results: NOxmv increased from rest to exercise in controls (45%, [4, 77], p=0.02),
but not in PAH (0%, [-27, 15], p=0.97).

NOxa increased in both groups (11% [-2, 26] v 7% [-7, 40], p=0.80). NOx flux
[Qtmax × (mv – a [NOx])] in controls was greater than PAH (370% [-100, 4869]
v -96% [-460, 6], p=0.04).

There were no differences in [NOx] during recovery.
Conclusions: Normal pulmonary vasodilation and recruitment during exercise
may be dependent on NOx bioavailability in mixed venous blood.

P2309
Comparing cardiac magnetic resonance imaging in group 1 and group 4
pulmonary hypertension
Susana Hoette1, Nicolas Creuze2, Dominique Musset2, Xavier Jais1,
Laurent Savale1, Delphine Natali1, Sven Gunther1, Olivier Sitbon1,
Gerald Simonneau1, Marc Humbert1, Denis Chemla3. 1Pneumology, Hôpital
Antoine Béclère, Université Paris-Sud, Clamart, France; 2Radiology, Hôpital
Antoine Béclère, Université Paris-Sud, Clamart, France; 3Physiology, Hôpital
Antoine Béclère, Université Paris-Sud, Clamart, France

Background and aim: Pulmonary arterial hypertension (PAH, group 1) and
chronic thromboembolic PH (CTEPH, group 4) have different pathophysiology.
Our study tested the hypothesis that PAH and CTEPH display different character-
istics on cardiac magnetic resonance imaging (CMR).
Methods: 46 patients (mean age 54±15 yrs; 22F) entered the study, namely
23 PAH and 23 CTEPH matched for age and sex. They underwent right heart
catheterization and cine and phase-contrast CMR (1.5 T scanner, Siemens) with
electrocardiographic gating (delay ±48h).
Results: PAH and CTEPH had similar body surface area (1.7±0.2 vs 1.8±0.2 m2)
and similar invasive hemodynamics, including mean pulmonary arterial pressure
(48±14 vs 47±11 mmHg), pulmonary vascular resistance (9±4 vs 10±4 wu)
and right atrial pressure (7±4 vs 7±5 mmHg) (each p = ns). PAH and CTEPH
had similar ventricular morphology and function, especially RV ejection fraction
(30±13 vs 30±15%), RV end-diastolic area (34±8 vs 32±9 cm2), left ventricular
end-diastolic area (26±5 vs 26±7 cm2) and area ratio (1.3±0.3 vs 1.3±0.4) (each

p = ns). Pulmonary artery data were similar, namely pulmonary artery trunk diam-
eter (33±4 vs 33±4 mm), pulmonary artery pulsatility (15±8 vs 18±14%), mean
pulmonary flow (4.5±1.8 vs 4.1±1.3 L/min), mean flow velocity (9±4 vs 9±3
cm/sec), acceleration time (94±15 vs 101±14 msec) and ejection time (317±34
vs 315±52 msec) (each p = ns).
Conclusion: Age- and sex-matched PAH and CTEPH patients displayed similar
values of the classical CMR indices. Although these results need to be confirmed
on larger samples, it is suggested that the main CMR data may be interpreted
without the need to take into account the PAH vs CTEPH etiology.

P2310
The indirect Fick method is an unfeasible method for hemodynamic
assessment in pulmonary arterial hypertension patients
Susanna Desole1, Susann Czekay2, Tom Bollmann2, Katharina Lau2,
Ralf Ewert2, Christian M. Kaehler1. 1Department of Internal Medicine I -
Pneumology, Medical University Innsbruck, Innsbruck, Austria; 2Department of
Internal Medicine B - Pulmonary Medicine and Infectious Diseases, Medical
Faculty of the Ernst-Moritz-Arndt University Greifswald, Greifswald, Germany

The indirect Fick method (FickInd) is often used for the hemodynamic evaluation
in pulmonary arterial hypertension (PAH). As the FickInd calculates the cardiac
output (CO) assuming physiological VO2 values, this method might be unfeasible
for patients with pulmonary vascular diseases. We evaluated the suitability of
hemodynamic data obtained by FickInd in PAH.
Right heart catheterization was performed in 43 PAH patients (age 61±13 yrs)
and 9 controls. 61% of patients suffered from idiopathic PAH, 30% from PAH
associated with connective tissue diseases, the remaining 9% from other forms of
PAH. Hemodynamic results obtained by FickInd were compared to data from the
thermodilution (TD) method.
Patients and controls did not differ in age and BSA. No significant difference
between heart rates during the different techniques was detected in either group.
Mean CO determined by FickInd (COFick) was 4.3±1.8 and 4.7±1.2 L/min in
PAH patients and controls, respectively. In PAH patients CO by TD method
(COThermo) was consistently higher than COFick (4.9±2.0 L/min) showing a sig-
nificant difference (Wilcoxon; p<0.001). In controls COThermo was 5.4±1.4 L/min
(not significant to COFick). Agreement analysis of COThermo with COFick revealed
a comparable bias between methods in both groups (0.5±1.1 L/min in patients;
0.65±0.82 L/min in controls) with wider limits of agreement for the patient cohort
(-1.6 to 2.6 L/min versus -1.0 to 2.3 L/min in controls).
Determination of CO by the FickInd cannot be used in PAH patients as this method
consequently underestimates CO. It can be suggested that the estimated VO2 values
in use for the calculation of the CO are invalid for PAH patients.

P2311
Incapacity to increase pulmonary blood flow determines 6 minutes walking
distance in pulmonary hypertension
Gael Deboeck, Robert McKenzie Ross, Linda Sharples, Joanna Pepke-Zaba.
PVDU, Papworth Hospital, Papworth, Cambridge, United Kingdom

Introduction: Pulmonary hypertension (PH) is a disease of elevated pulmonary
artery pressure leading to the inability of the overloaded right ventricle to adapt
pulmonary blood flow (PBF) and systemic oxygen delivery to peripheral tissue
oxygen demand. 6 minutes walk test (6MWT) is a submaximal, well tolerated but
strenuous test regularly used for the assessment of PH functional status and is
strongly associated to survival.
Aim: To study the adaptation of PBF during a 6MWT.
Methods: We measured heart rate (HR) and PBF with a rebreathing device
(INNOCOR) before and directly after a 6MWT in 28 patients with chronic throm-
boembolic pulmonary hypertension and 8 with pulmonary arterial hypertension.
The relation between increase (after – before 6MWT) in PBF (�PBF) in response
to 6MWdistance (6MWD) was plotted and different mathematical model applied
to describe the relation (Akaike test).
Results/Discussion: The best fitting model is a polynomial cubic model, showing
a small and constant �PBF for patients walking less than 300-350 m but more
rise in �PBF is observed with increased distance.

We notice that the rise in �PBF occurs at comparable 6MWD that is associated
with better survival in PH. The stroke volume (PBF/HR) is not increased whatever
the distance covered.
Conclusions: Ability to substantially increase PBF determines 6MWD and is
dependent on chronotropic response in patient with PH.
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P2312
A lower resting heart rate may be prognostically favourable in pulmonary
arterial hypertension
Silvia Ulrich, Gonca Suna, Lars Huber, Ursula Treder, Rudolf Speich. Thoracic
Medicine, Clinic for Pulmonology, Zurich, Switzerland

Background: A resting heart rate (RHR) over 70 bpm is associated with increased
mortality in left heart failure. We investigated the prognostic value of RHR in
pulmonary arterial hypertension (PAH).
Methods: We related RHR during baseline right heart catheterisation from PAH-
patients to their characteristics and outcomes.
Results: Data from 126 PAH (84 females, age 52±17y, 70 idiopathic, 27 collagen
vascular, 12 congenital heart, 13 HIV, 4 portopulmonal) catheterised from 2000 to
2010 were analysed. Patients were in NYHA II/III/IV (18/67/41), mean 6MWD
384±122 m, RHR 82±14 bpm, mPAP 49±17 mmHg, PVR 826±470 dyn*s*m-5,
the mean follow-up was 46±35 month under optimal medical treatment. Patients
with a RHR ≤ 70 bpm had a lower PVR 664±384 vs 887±487 dyn*s*m-5 but
did otherwise not defer from a RHR > 70bpm. 76% of patients with a RHR ≤ 70
bpm were alive after 58±37 months compared to 60% with a RHR > 70 bpm.

Conclusion: In this cohort we found that baseline RHR might be prognostically
important in PAH. The role of RHR in PAH and whether reducing RHR in in
analogy to left heart failure should be analysed in larger cohorts.

P2313
Effect of healthy ageing on alveolar-capillary recruitment during exercise
Bryan Taylor, Alex Carlson, Josh O’Malley, Andrew Miller, Bruce Johnson.
Division of Cardiovascular Diseases, Mayo Clinic, Rochester, MN, United States

Ageing is associated with deterioration in the structure and function of the pul-
monary circulation with a decrease in alveolar-capillary surface area. We asked
whether age-related changes in the pulmonary circulation limit alveolar-capillary
recruitment and gas exchange during exercise in healthy older adults. 5 old (OLD;
66±8 yr, VO2max 140±31% age-predicted) and 8 young adults (YNG; 28±2 yr,
VO2max 131±17% age-predicted) participated. Lung diffusing capacity for carbon
monoxide (DLCO), cardiac output (Q), pulmonary capillary blood volume (Vc)
and membrane diffusing capacity (Dm) were measured via a rebreathe method at
rest and during cycle exercise at 25, 50, 75 and 90% of peak power. SaO2 was
measured throughout exercise via pulse oximetry. At rest, DLCO, Vc, and Dm

were lower in the OLD vs. the YNG group (22.3±5.8 vs. 29.6±4.7 ml/min/mmHg,
70±26 vs.102±48 ml, 35.2±7.9 vs. 46.6±12.3 ml/min/mmHg, P<0.05). How-
ever, DLCO increased linearly with exercise intensity in both groups with no
plateau or change in slope in DLCO with increasing Q (Fig. 1). Vc and Dm also
increased with progressive exercise in both groups (Fig. 1). SaO2 did not change
during exercise in either group.

Figure 1. DLCO, Vc and Dm vs. Q in healthy old (OLD) and young (YNG) adults.

These data suggest that the age-associated changes in the pulmonary circulation
do not impair alveolar-capillary recruitment and gas exchange during exercise in
healthy older adults. NIH HL71478

P2314
Right heart volume load response in patients with chronic thromboembolic
pulmonary hypertension (CTEPH)
Nicolay Khorokhordin, Pyotr Yablonsky, Andrey Boyarkin, Vladimir Golovin,
Tatyana Fedorova, Evgeny Pavlushkov, Ignatij Karmamov, Olga Karmanov.
Anesthesiology and Reanimatology, Medical Faculty of State University, St.
Petersburg, Russian Federation Hospital Surgery, Medical Faculty of State
University, St. Petersburg, Russian Federation

Aim: To assess the influence of volume load on right heart hemodynamics in pts
with moderate and severe CTEPH.
Patients and methods: 20 patients (mean age - 47±11, 15 males and 5 females).
The 1 group consisted of 9 pts with PAP≤30 mm Hg, the 2 group – 11 pts with
PAP>30 mm Hg. Right ventricular end-diastolic volume and ejection fraction
were evaluated by thermodilution method [Lichtwarck-Aschoff, 2002].
Results: Results are summarized in the following table.

Stages PAP ≤30 PAP >30

RVEDVI, ml/m2 1 115±15.1 172±18,7
2 145±16.1 183±26,7

RVEF, % 1 37.9±3.75 20.8±3.15a

2 37.4±2.75 22.2±3.73a

CI, l min/m2 1 3.00±0.16 2.38±0.25
2 3.49±0.24 2.40±0.26a

PVRI, dyn s sm–5/m2 1 113±18.0 771±203
2 158±27.5 709±222

RVEDVI1/2*RVEFI1/2*PAP1/2 1/2 0.80*1.00*0.8 1.01*0.97*0.95
RVSWI1/2 1/2 0.67±0.05 0.95±0.05a

Stages: 1 – before volume load, 2 – after rapid infusion of 400 ml of the saline. PVRI – pulmonary
vascular resistance index. aStatistically significance (p<0.05) between groups.

After volume load: The difference in RVEDVI between the groups was not signif-
icant. The difference in CI between the groups became significant. This confirmed
that there was no increase in CI in group 2. The increase of CI in group 1 was
accompanied by PVRI rise. PVRI in group 2 remained high. Right ventricle stroke
work dynamic (RVSWI1/2) indicated the presence of diastolic reserves of the RV
in moderate CTEPH.
Conclusion: There are two main haemodynamic consequences in CTEPH: RV
systolic dysfunction due to afterload increase and diastolic impairment as a re-
sponse to volume load leading to RVEF decrease. The severity of right heart
changes could be used in preoperative risk stratification in CTEPH patiens.

415s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



MONDAY, SEPTEMBER 26TH 2011

P2315
Right ventricular afterload and myocardial oxygen demand during exercise
in pulmonary hypertension
Denis Chemla1, Yves Papelier1, Susana Hoette2, Nicolas Creuze3,
Vincent Castelain2, Gerald Simonneau2, Marc Humbert2, Phillipe Herve4.
1Department of Physiology, 2Department of Pneumology, 3Department of
Radiology, Hôpital Antoine Béclère, Université Paris-Sud, Clamart, France;
4Department of Pneumology, Centre Chirurgical Marie Lannelongue, Le Plessis
Robinson, France

Background and aim: In pulmonary hypertension (PH), the increased afterload
leads to an increase in right ventricular (RV) myocardial oxygen demand. The RV
mean systolic ejection pressure (Pms) and the RV systolic pressure time integral
(SPTI) have been proposed as valuable estimates of RV afterload and myocardial
oxygen demand, respectively. Our study documented the correlates of Pms and
SPTI in PH patients.
Material and methods: Eleven PH patients (mean pulmonary artery pressure
mPAP = 57±10 mmHg) were studied, namely 6 arterial PH and 5 chronic throm-
boembolic PH. They underwent high-fidelity right heart catheterization at rest and
on mild exercise (cycling) while supine. The workload was increased stepwise up
to 60W and three-to-six hemodynamic points were obtained. The Pms was calcu-
lated as the pulmonary artery pressure (PAP) averaged over the systolic duration,
i.e., from end-diastole to dicrotic notch. The SPTI was the Pms times the systolic
period product.
Results: The full data set consisted of 46 hemodynamic points. The Pms ranged
from 60 to 117 mmHg and was related to systolic PAP (sPAP, r2 = 0.99), mPAP
(r2 = 0.97) and PA pulse pressure (r2=0.86) (each P < 0.05) but not to systolic
duration. The Pms matched 80% sPAP (bias = 0±2 mmHg). The SPTI ranged
from 15.7 to 32.3 mmHg.sec and was related to PA pulse pressure (r2=0.80), sPAP
(r2=0.67), mPAP (r2=0.46) and systolic duration (r2=0.22) (each P < 0.05).
Conclusion: In PH patients performing mild exercise, RV afterload (Pms) was
related to the steady component of arterial load (mPAP, sPAP) while the RV
myocardial oxygen demand (SPTI) was mainly related to the pulsatile component
of arterial load (pulse PA pressure).

P2316
Effects of interval exercise on cigarette smoke-induced right ventricular
dysfunction in mice
Erlend Hassel, Anne Marie Ormbostad, Ulrik Wisløff, Sigurd Steinshamn.
Department of Circulation and Medical Imaging, Norwegian University of
Science and Technology, Trondheim, Norway

Background: Right ventricular heart failure in COPD is thought to be a result of
pulmonary hypertension due to increased pulmonary vascular resistance. Exercise,
and especially interval training has been shown to be effective in improving left
ventricular function, but the same is not shown for right ventricular function in
COPD. The goal of this study was to examine the effects of aerobic interval
training on cigarette smoke-induced right ventricular heart dysfunction in a mouse
model for COPD.
Methods: 42 female A/J-OlaHsd mice were exposed to either cigarette smoke
(CS) or fresh air (FA), for 14 weeks, 6 hours/day, 5 days/week. For the next four
weeks they were either kept sedate (Se) or put through interval treadmill running
(IT) for 1 hour/day, 5 days/week. After this period the mice were sedated with light
isoflurane anaesthesia and the heart function was evaluated with echocardiography.
Tricuspid annular plane systolic excursion (TAPSE) was used as a measurement
of right ventricular function.
Results:

Mean VO2max (mL/kg0,75 /min) Mean TAPSE (mm)

FA-Se 32,1 0,71
FA-IT 40,5 0,82
CS-Se 32,9 0,46
CS-IT 41,6 0,75

Maximal oxygen uptake was higher for the IT groups compared to the Se groups
(p<0,05). TAPSE was reduced for the CS-Se group compared to all other groups
(p<0,001). There were no significant difference between the CS-IT group and
the FA-Se group (p=0,35). The FA-IT group had significantly increased TAPSE
compared to the FA-Se group (p<0,05), but not the CS-IT group (p=0,2).
Conclusion: Smoke exposure of A/J-OlaHsd mice causes a significant reduction in
right ventricular function measured by echocardiographic TAPSE. This reduction
seems to be normalized by intensive interval training.

9,1

P2317
Right ventricular diastolic stiffness in idiopathic pulmonary arterial
hypertension
Silvia Rain, Taco Kind, Louis Handoko, Bart Boerrigter, Nicolaas Westerhof,
Jolanda van der Velden, Anton Vonk-Noordegraaf, Frances de Man. Institute for
Cardiovascular Research, VU University Medical Center, Amsterdam,
Netherlands

Introduction: Idiopathic pulmonary arterial hypertension (iPAH) is a fatal dis-
ease with grim prognosis due to subsequent development of right heart failure
(RHF). Findings in experimental pulmonary hypertension models suggest RHF is
associated with increased diastolic stiffness.
Objective: This study investigates whether right ventricle (RV) diastolic stiffness
is increased in iPAH patients.
Methods: Right heart catheterization (RHC) and MRI were performed in 28
patients suspected with iPAH. Based on pulmonary artery pressure, patients were
divided into controls (7) and iPAH (21). Diastolic elastance (diastolic stiffness),
was quantified by the slope of diastolic pressure-volume relation, constructed
by plotting RV end-systolic volumes and begin-diastolic pressures against RV
end-diastolic volumes and end-diastolic pressures. Subsequently, we investigated
whether diastolic elastance was associated with disease severity by comparing
patients with lower RV stoke volumes (RVSV) and patients with higher RVSV.
Results: Diastolic elastance was significantly altered in iPAH (iPAH 0.25±0.04 vs.
Con 0.07±0.006, p=0.024). In addition, patients with lower RVSV had significantly
higher diastolic elastance (LowSV0.38±0.05 vs HighSV 0.114±0.02).

Conclusion: This study demonstrates that RV diastolic stiffness is increased in
iPAH-patients and is associated with disease severity. In future studies we will
investigate the prognostic relevance of these changes.

P2318
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Abstract P2319 – Table 1. Echo parameters and NT-proBNP levels in PH and controls

Parameters IPH M±m CTD SS CORD CHD CG

SPAP, mm Hg 91,8±5,5* 59,9±7,1*ˆ 55,67±6,7*ˆ 51,1±4,9*ˆ 71,9±8,2*ˆ& 20,6±2,3
NTpro-BNP, nmol/l 1389,5±301,8* 1578,7±565,4* 931,6±398,0* 715,2±287,5* 512,3±235,9*$ up to 334,0
Em tr, sm/s 5,7±0,5* 6,4±0,7 7,1±0,7ˆ* 7,2±0,3* 7,0±0,5* 9,4±0,5
Em b, sm/s 5,7±0,65* 6,0±0,8* 7,2±0,8* 7,0±0,4* 7,0±0,6* 10,8±0,6
Em m, sm/s 5,0±0,6* 4,7±0,6* 5,7±0,7* 5,8±0,5* 5,0±0,6* 9,0±0,6
Em a, sm/s 3,2±0,5* 3,5±0,63* 3,9±0,5* 4,1±0,5* 4,0±0,5* 6,5±0,5

Tr, tricuspid ring; b, basal; m, medial; a, apical segment of RV. *p<0,05 versus CG; ˆ-IPH, $-CTD, &-SS, /-CORD, #-CHD pts.

P2319

263. Clinical features of pulmonary hypertension

P2320
Multislice CT angiography and pulmonary involvement in asymptomatic
systemic lupus patients with antiphospholipid syndrome
Amany Abou Zeid, Tamer Giehta, Hussien El Fishawy. Chest, Cairo University
Hospitals, Cairo, Egypt Rheumatology, Cairo University Hospitals, Cairo, Egypt
Internal Medicine, Cairo University Hospitals, Cairo, Egypt

Objective: To detect the pulmonary involvement in asymptomatic secondary APS
patients by pulmonary function tests (PFTs) and chest HRCT angiography and
comparing the pulmonary findings to those of asymptomatic SLE patients without
APS.
Patients and methods: Thirty-four SLE patients with APS and another 34 SLE
patients without APS and with a negative ACL test were included as control.
All patients were asymptomatic for any pulmonary manifestations. Plain chest
x-ray, HRCT angiography and PFTs were performed for all patients in an at-
tempt to assess the pulmonary vasculature and lung parenchyma. Disease activity
was assessed using the Systemic Lupus Erythematosus Disease Activity Index
(SLEDAI) while assessment of organ damage was made using the Systemic Lupus
International Collaborating Clinics/ACR (SLICC/ACR) index.
Results: There were abnormal pulmonary CT findings in 11 (32.35%) of the
asymptomatic secondary APS patients with an obvious association to lupus an-
ticoagulants. However, plain x-ray showed basal atelectasis and/or elevation of
the copulae in 4 patients. Pulmonary abnormalities included a high frequency of
pulmonary artery aneurysms (20.59%) thrombosis, basal atelectasis, embolism,
bronchiectasis, pleural effusion and thickening. The SLEDAI and SLICC were sig-
nificantly higher in APS patients.The PFTs including FVC, FEV1 and FEV1/FVC
were reduced in APS patients compared to SLE only patients.
Conclusion: HRCT pulmonary angiography is useful in demonstrating the entire
thoracic spectrum in asymptomatic APS patients. PFTs is reduced in SLE patients
with APS compared to SLE patients only.

P2321
Thoracic affection during Behcet’s disease (about 15 cases)
Nahid Zaghba, Najiba Yassine, Abdelaziz Bakhatar, Abdelkrim Bahlaoui.
Respiratory Diseases, UHC Ibn Rochd, Casablanca, Morocco

Behcet’s disease is a multisystem vasculitis that affects the young. Chest affection

is rare and primarily venous. The arterial affection is exceptional. We report a retro-
spective study of 15 cases of Behcet’s disease with chest, involvement gathered at
the Respiratory Diseases department, UHC Ibn Rochd of Casablanca from 1994 to
2010. It was about 3 women and 12 men. The average age was 34 years old (range:
19-58 years). The bipolar aphtosis was found in all patients, pseudofolliculitis in
9 cases, and hemoptysis in 7 cases. Superior vena cava syndrome was noted in
8 cases, 6 cases of pleurisy. The telethorax showed bilateral pleurisy in 1 case,
unilateral in 5 cases, bilateral hilar opacities projection in one case, an alveolar
opacity in 3 cases, aspect of releasing balloons in one case, and it is normal in 4
cases. The chest angio-CT showed the superior vena cava’s thrombosis in 9 cases,
bilateral pulmonary arterial aneurysms in 2 patients, pulmonary artery aneurysm
associated to an embolism in one patient and pulmonary infarction site in 3 cases.
Echocardiography showed an intracardiac thrombus in one case. All patients were
administered steroids, colchicine and anti-coagulants. Immunosuppressive drugs
were administered for 3 patients. The evolution was good in 11 cases, the onset
of neuro-Behcet in 1 case and we deplore 4 deaths due to a lightning hemoptysis.
We emphasize throughout these series the scarcity of thoracic manifestations of
Behcet’s disease, namely the arterial disease that makes its prognosis dull.

P2322
Prevalence of hepatopulmonary syndrome in candidates for liver
transplantation in Santa Casa Hospital (Porto Alegre-Brazil)
Eduardo Garcia, Taiane Francieli Rebelatto, Fernanda Waltrick Martins, Lucas
Jesus de Medeiros, Rangel Olsen de Carvalho, Ajácio Brandão. Internal
Medicine, Santa Casa Hospital, Porto Alegre, Brazil

Background: Hepatopulmonary syndrome (HPS) is a disorder of pulmonary vas-
cular disease secondary to liver disease, comprehending abnormalities of arterial
oxygenation (PaO2 <80 mmHg or alveolar-arterial oxygen gradient (PA-aO2)
≥15 mmHg on room air, and in larger 64 years PaO2 <70 mmHg or PA-aO2 ≥20
mmHg) and presence of pulmonary vascular dilatation. There are reports of its
occurrence between 4-32% of cirrhotic liver transplant candidates. It is presence,
independently and significantly, increases mortality and reduces the survival rate
of those patients when compared with cirrhotic patients without HPS.
Objective: To assess the prevalence and severity of HPS in patients with severe
liver disease.
Methods: Retrospective cross sectional review of 90 medical records of 90 pa-
tients who underwent liver transplantation at the Santa Casa Hospital (Porto Alegre
-Brazil), from February 2002 to April 2009. The present study was approved by
the Hospital Ethics Committee.
Results: The sample consisted of 90 patients, 62.2% (n = 56) were male and mean
age was 54.13 years (22-74). The prevalence of HPS was 43.3% (n=39). Forty
one per cent (n=16) were classified as having mild HPS, 33.3% (n=13) moderate,
10.3% (n=4), severe and 15.4% (n = 6) as very severe. The mean PA-aO2 was
26.42 mmHg and the mean PaO2 was 81.47 mmHg.
Conclusion: The study confirms the high prevalence of this clinical syndrome in
patients with severe liver disease and, thus, strengthen its research in patients with
liver diseases, especially those who may be liver transplantation, since current
evidence points to liver transplantation as a treatment of HPS.

P2323
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P2324
Pulmonary hypertension in patients with infective endocarditis
Elena Yu Ponomareva, Elena E. Arkhangelskaya, Andrey P. Rebrov. Hospital
Therapy, Saratov State Medical University, Saratov, Saratovskaya, Russian
Federation

Aim and methods: To study pulmonary hypertension (PH) in infective endocardi-
tis (IE) pts with different localization, valve injury and activity of disease we have
investigated 136 pts with native valve IE, in which 102 (75%) had left and 34 (25%)
– sided IE. Diagnosis of IE was made according to Duke-criteria (ECS, 2009).
Pulmonary artery systolic pressure (PASP) was measured using trans-thoracic
EchoCG in dynamics taking into account the systolic tricuspid gradient and right
atrium pressure.
Results: PH was revealed in 132 pts with IE (97%). Mean PASP was 53,7±16,2
mmHg. Pts with minimal and moderate PH prevailed (1st degree PH in 61 pts
(45%), 2d degree – in 50 pts (37%)), only 15% pts (21) proved high degree
PH (PASP> 70 mmHg). No significant differences of PH level were found de-
pending on the gender, age, left or right-sided localization of IE, acute stage or
1-year or more advanced stage of disease duration. Nevertheless the PH degree
was significantly higher in the group of pts with bi-valve or multiple valve in-
jury in comparison with group of pts with mono-valve pathology (61,3±15,8 vs
49,3±14,9, p<0,001). Among haemodynamic factors influencing the PASP most
possible were left atrium diastolic size (R=0,556386, p=0,00001) and myocardium
mass index (R=0,47, p<0,0001).
Conclusions: So PH naturally develops in pts with IE and haemodynamic factors
proved to be most significant in its development.

P2325
Which patients with pulmonary arteriovenous malformations are dyspnoeic?
Retrospective analysis of a single-centre 2005-2010 cohort
Vatshalan Santhirapala1,2 , Hannah Tighe2, James Springett2 , Heidi Wolfenden2,
Mike Hughes1, James Jackson3, Claire Shovlin1,2 . 1Respiratory Medicine,
Hammersmith Hospital, Imperial College Healthcare NHS Trust, London, United
Kingdom; 2National Heart and Lung Institute, Imperial College London, London,
United Kingdom; 3Department of Imaging, Hammersmith Hospital, Imperial
College Healthcare NHS Trust, London, United Kingdom

Background: Pulmonary arteriovenous malformations (PAVMs) generate a right
to left shunt. Hypoxaemia is common, but dyspnoea is usually not the presenting
complaint.
Methods: To identify factors contributing to dyspnoea, a retrospective analysis
was performed in 165 consecutive patients presenting with CT-proven PAVMs be-
tween 2005-10. Based on reported exercise tolerance at presentation, and blinded
to physiological measurements, two investigators assigned patients to the Medical

Figure 1. Error bars represent mean and standard deviation.

Research Council dyspnoea scale, with individuals undertaking regular/intense
sport reclassified as Grade “0”.
Results: 44 (27%) patients were dyspnoeic (24% excluding the 5 with severe
coexistent respiratory disease). In univariate analyses, oxygen saturations (SpO2),
displayed no clear relationship with dyspnoea grade (Fig. 1, left). Patient ages
ranged from 17-87 years however, and older patients were more dyspnoeic (Fig.
1, right)
Once adjusted for age, there was a contribution of SpO2 to dyspnoea grade,
although age and SpO2 did not account for most of the variation (r2=19%).
Conclusions: It is unusual for PAVMs alone to account for moderate to severe
dyspnoea.

P2326
The correlation between hepatopulmonary syndrome and cirrhosis etiological
diagnosis in candidates for liver transplantation at Santa Casa Hospital
Eduardo Garcia, Lucas Jesus de Medeiros, Fernanda Waltrick Martins, Taiane
Francieli Rebelatto, Rangel Olsen de Carvalho, Ajácio Brandão. Internal
Medicine, Santa Casa Hospital, Porto Alegre, Brazil

Background: Hepatopulmonary syndrome (HPS) is defined by a triad composed
of liver disease, pulmonary vascular dilatation and changes in blood gases, char-
acterized by alveolar-arterial oxygen gradient ≥15 mmHg or PaO2 <80mmHg.
Liver cirrhosis of different etiologies is responsible for more than 90% of cases of
HPS.
Objective: To correlate the prevalence of HPS to diagnosis of liver cirrhosis in
patients for liver transplantation.
Methods: Cross sectional retrospective review of medical records of 90 patients
with chronic liver disease undergoing liver transplantation at the Santa Casa Hos-
pital (Porto Alegre -Brazil), from February 2002 to April 2009. The present study
was approved by the Hospital Ethics Committee.
Results: Of the 90 individuals selected, 39 (43.3%) were diagnosed with HPS.
Separated, then two groups: Group I (patients without HPS) and Group II (patients
with HPS). Group I (n = 51): 47% (n=24) had liver cirrhosis by hepatitis C virus
(HCV) alone, 7.8% (n=4) by alcohol alone and 21.6% (n=11) by association
alcohol and HCV. Group II (n = 39): 33.3% (n=13) by HCV alone, 10.2% (n=4)
by alcohol alone, 23.1% (n=9) by the association of HCV and alcohol. Thus, the
total number of individuals with diagnosis of HCV, alone or in combination with
other causes, was 35 (68.1%) and 25 (64.1%) in Group I and II, respectively; and
for alcohol was the total of 15 patients (29.4%) in Group I and 13 patients (33.3%)
in Group II.
Discussion: The prevalence for HCV and alcohol was similar between the groups.
Thus, we can infer that the main risk factors, hepatitis C and alcohol, do not act
as independent predictors for the development of HPS.

P2327
Childhood pulmonary arterial hypertension: Insights from REVEAL
Robyn Barst1, Dunbar Ivy2, C. Gregory Elliott3 , Prieya Wason4,
Aimee Foreman5, Dave Miller5, Michael McGoon6. 1Pediatrics and Medicine,
Columbia University College of Physicians and Surgeons, New York, NY, United
States; 2Pediatrics, University of Colorado Denver, The Children’s Hospital,
Aurora, CO, United States; 3Medicine, Intermountain Medical Center and The
University of Utah, Murray, UT, United States; 4Clinical Operations, Actelion
Pharmaceuticals US, Inc., South San Francisco, CA, United States; 5Statistical
Analysis, ICON Clinical Research, San Francisco, CA, United States;
6Cardiovascular Diseases, Mayo Clinic, Rochester, MN, United States

Background: The 55-center, observational, US Registry to EValuate Early And
Long-term pulmonary arterial hypertension (PAH) Disease Management (RE-
VEAL) examines demographics, clinical course and management of patients (pts)
diagnosed with PAH.
Methods: Pts aged ≥3 months and ≤18 years at time of confirmatory diagnostic
catheterization were followed at 26 sites. Data were analyzed to explore demo-
graphics, treatment and outcomes in the following PAH subgroups: idiopathic PAH
(IPAH), familial PAH (FPAH), and PAH associated with congenital heart disease
(APAH-CHD).
Results: 3518 pts enrolled in REVEAL between 03/2006 and 12/2009; 77 APAH-
CHD and 122 IPAH/FPAH had childhood-onset PAH; mean ± SD age at PAH
diagnosis 6±6 years and 9±6 years (P = 0.002), respectively. APAH-CHD had
similar functional class (FC) at diagnosis compared with IPAH/FPAH (FC: I, 5%;
II, 51%; III, 32%; and IV, 11% vs FC: I, 7%; II, 40%; III, 43%; and IV, 10%,
respectively; P = 0.64). Hemodynamics were also similar at diagnosis. Similar
proportions were treated with endothelin receptor antagonists (APAH-CHD, 40%;
IPAH/FPAH, 45%; P = 0.53), though phosphodiesterase 5 inhibitors (45% vs 64%,
respectively; P = 0.011) and prostacyclin (28% vs 50%, respectively; P = 0.003)
analogs were used less in APAH-CHD. Five-year survival from diagnosis was
similar for APAH-CHD and IPAH/FPAH (71±14% vs 75±7% vs, respectively; P
= 0.53).
Conclusion: Childhood-onset APAH-CHD and IPAH/FPAH have similar hemo-
dynamics and FC and similar 5-year survival from diagnosis. REVEAL provides
observational data on treatment and outcomes in childhood PAH that should prove
useful in identifying prognostic parameters, thereby helping clinicians improve
outcomes.
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P2328
Pulmonary hypertension in lymphangioleiomyomatosis: Hemodynamic
characteristics in a series of 20 patients
Vincent Cottin1, Sergio Harari2, Xavier Jais3, Hervé Mal4,
Martine Reynaud-Gaubert5 , Gregoire Prévot6, Romain Lazor1, Camille Taillé7,
Sabrina Zeghmar1, Gérald Simonneau3, Jean-François Cordier1, Marc Humbert3,
The GERM“O”P. 1Respiratory Medicine, Louis Pradel Hospital, Lyon, France;
2Respiratory Hospital, University of Milano, Milano, Italy; 3Respiratory
Medicine, Antoine Béclère Hospital, Clamart, France; 4Respiratory Medicine,
Bichat Hospital, Paris, France; 5Respiratory Medicine, Ste Marguerite Hospital,
Marseille, France; 6Respiratory Medicine, Larrey Hospital, Toulouse, France;
7Respiratory Medicine, Bichat Hospital, Paris, France

Background: The prevalence of pulmonary hypertension (PH) has been estimated
to 6.7% in 95 patients with lymphangioleiomyomatosis (LAM) as defined by
sPAP>35 mmHg at echocardiography.
Objective: To evaluate the hemodynamic characteristics and pulmonary function
in patients with LAM and PH not explained otherwise.
Methods: A retrospective multicenter study was conducted in patients with LAM
with precapillary PH (mean PAP ≥25 mmHg, pulmonary artery wedge pressure
<15 mmHg, and normal or decreased cardiac index at RHC).
Results: Twenty patients were studied, with a mean age of 49±12 years. The
median delay between the diagnosis of LAM and PH was 6.2 years. Dyspnea
was NYHA class I/II in 10%, III in 50%, and IV in 40%. A single patient
had right heart failure. Six minute walk distance was 340±84 m. Hemodynamic
characteristics were: mean PAP 32±6 mmHg, cardiac index 3.5±1.1 L.min.m-2,
pulmonary vascular resistance (PVR) 376±184 dyn.s.cm-5, and pulmonary cap-
illary wedge pressure 10±3 mmHg. The mean PAP was >35 mmHg in 3 cases.
FVC was 76±28% of predicted, FEV1 42±25%, FEV1/FVC 47±15%, and DLco
29±13%. PaO2 was 7.4±1.3 kPa on room air. All patients were on long-term
oxygen therapy. In five patients receiving bosentan, RHC after a median of 3.2
years demonstrated a median decrease of 42% in PVR. After a median follow-up
of 2.9 years, one patient had died of cardiac arrest, and 5 patients had undergone
lung transplantation.
Conclusion: Precapillary PH of moderate hemodynamic severity may occur in
patients with LAM and severe pulmonary function impairment. Bosentan therapy
might improve hemodynamic characteristics.
Support: CNMR and FP7 of the European Commission.

P2329
Lung injury in intravenous drug users with infective endocarditis
Elena Ponomareva, Anna Roshchina, Andrey Rebrov. Hospital Therapy
Department, Saratov State Medical University, Saratov, Russian Federation

Aim and methods: To study lung injury and pulmonary hypertension (PH) in i/v
drug users with native valves infective endocarditis (IE) we have examined 30 pts
(28 men, 2 women, 31,9±4,9 years, i/v drug usage-2 to 8 years). Diagnosis of IE
was according to Duke-criteria (ECS, 2009). Tricuspid valve localization of IE was
revealed in 83% pts, tricuspid and aortic localization-14% and in 1 (3%)-isolated
aortic IE. Co morbid pathology included chronic HCV hepatitis in all pts and HIV
infection in 5 pts.
Results: Lung injury was detected in 97%. X-ray revealed bi-lateral polysegmental
opacities in 16 pts, diffuse parenchymal lung injury in 13 pts including 3 pts with
HIV. Tuberculosis was negative in all cases. PH was revealed in all pts (mean
pulmonary artery systolic pressure (PASP) 47,6±11,7 mmHg). Positive correla-
tions were found between fever duration and PASP, right atrium, right ventricle
sizes (r=0,53, p<0,05; r=0,85, p<0,001; r=0,59, p<0,01, respectively). In pts with
diffuse parenchymal lung disorders was found more prominent PH than in pts
with infiltrative lung injury (59,9±7,1 vs 43,0±7,6, p<0,001). PASP was more
(57,2±8,1) in pts with tricuspid vegetations larger than 1 cm, than in pts with
small vegetations (less than 1 cm–45,5±10,7, p<0,05). The significantly decrease
oxygen saturation was revealed in 14 pts with staphylococcal IE (90,4±8,6% vs
96,2±3,4% in other pts, p<0,01).
Conclusions: We have found out different patterns of lung injury in i/v drug users
with predominant tricuspid valve IE. Degrees of PH depend on lung involvement
and valve’s vegetation sizes.

P2330
Endothelium dysfunction in systemic lupus erythematosus patients with
pulmonary hypertension
Olga Yakovleva, Aleksandra Klekot, Svyatoslav Semenenko. Clinical Pharmacy
and Clinical Pharmacology Department, Vinnitsa National Medical University,
Vinnitsa, Ukraine

Endothelium dysfunction plays one of the most important parts in progress of
cardio-vascular pathology in SLE.
Objective: To determine the state of endothelium dependent and endotheliun in-
dependent regulation of vascular tone in patients with SLE-associated pulmonary
arterial hypertension (SLE-PAH).
Methods: 80 patients with valid SLE diagnosis were examined with ultrasono-
graphic scan of brachial artery to asses the endothelium dependent vasodilatation
(EDVD) and endothelium independent vasodilatation (EIDVD) according to re-
active hyperemia test and test with nitroglycerine. PAH was manifested on the

Doppler-echocardiogram in 35 SLE patients. The average duration of SLE in these
patients was 14±1.6 years. A control group consisted of 20 healthy persons.
Results: There was not significant difference between the initial diameters of
brachial artery in SLE (3.35±0.06 mm) and SLE-PAH groups (3.43±0.09 mm)
compared with control group (3.46±0.07 mm). The significant reduction of EDVD
on 34% in SLE patients compared to healthy persons was determined in the test
with reactive hyperemia. Abnormalities of endothelium dependent vascular tone
regulation in patients with PAH were more expressed (reduced on 48% compared
with healthy persons) (p<0.05). At the same time EIDVD in SLE group without
PAH and in control group did not differ, but in SLE-PAH patients the EIDVD was
1.6 times less compared with control.
Conclusion: Abnormality of EDVD is dominated in SLE patients. The most evident
disorder of EDVD occurs in SLE patients during the PAH progress. In patients
with PAH also noted reduction of vasoregulation function of smooth-muscular
cells, because they had impared EIDVD.

P2331
Differences between limited and diffuse systemic sclerosis-related pulmonary
arterial hypertension
Stephen Mathai, Kaitlin Kroening, Laura Hummers, Ari Zaiman, Reda Girgis,
Paul Hassoun. Medicine, Johns Hopkins University School of Medicine,
Baltimore, MD, United States

Background: Pulmonary arterial hypertension (PAH) is a leading cause of death
in systemic sclerosis (SSc). Frequently associated with t limited SSc (lcSSc), PAH
can also complicate diffuse SSc (dcSSc). Little is known about the characteristics
of patients with dcSSc-PAH compared to lcSSc-PAH.
Methods: Consecutive patients with SSc-PAH were followed prospectively. Lc-
SSc and dcSSc were defined according to the American College of Rheumatology
criteria. PAH was defined as a mPAP> 25mmHg with a PCWP ≤ 15 mmHg in the
absence of significant ILD. Survival was assessed from time of diagnosis of PAH.
Results: 133 with SSc-PAH were included; 112 (84%) had lcSSc. LcSSc were more
likely to be women (92% vs. 71%, p<0.01). DcSSc patients had a higher serum cre-
atinine (1.0±0.4 mg/dL vs. 1.3±0.7, p=0.01) a higher proportion of hyponatremia
(33% vs. 15%, p=0.05), and a shorter 6MWD (264±101 vs. 357±119m, p=0.02),
but there were no significant differences in PFTs. Hemodynamics revealed less
severe PAH in dcSSc with a lower mPAP (38±8 vs. 43±13mmHg, p=0.08) and
PVR (6.8±3.6 vs. 9.4±6.2 Wood units, p=0.07). However, there was no difference
in survival between the groups.
Conclusions: In this cohort of SSc-PAH patients, 15% of subjects had dcSSc.
While many characteristics were similar between the lcSSc and dcSSc groups,
dcSSc patients were more likely to be men, have hyponatremia, renal insufficiency,
and shorter 6MWD. Still, even though hemodynamics suggested less severe disease
in dcSSc, survival did not differ between lcSSc and dcSSc. Whether this reflects
intrinsic differences in the response to PAH between lcSSc and dcSSc remains to
be determined and should be the focus of future investigation.

P2332
Prevalence of pulmonary arterial hypertension in hepatic liver transplant
candidates in Santa Casa Hospital
Eduardo Garcia, Fernanda Waltrick Martins, Taiane Francieli Rebelatto, Lucas
Jesus de Medeiros, Rangel Oslen de Carvalho, Ajácio Brandão. Internal
Medicine, Santa Casa Hospital, Porto Alegre, Brazil

Background: Portopulmonary hypertension (PPH) is defined by the presence of
pulmonary arterial hypertension, comprehending mean pulmonary artery pres-
sure (mPAP) > 25 mmHg at rest and pulmonary vascular resistance > 120
dinas/seg/cm5, in association with severe liver disease or portal hypertension. PPH
has important implications for the prognosis of chronic liver disease patients. The
prevalence of PPH is conflicting in medical literature, ranging from 2 to 9% in
larger studies.
Objectives: To estimate the prevalence and severity of pulmonary hypertension in
patients with severe liver disease or portal hypertension.
Methods: Retrospective cross sectional review of 390 medical records regarding
375 patients with chronic liver disease undergoing liver transplantation at Santa
Casa Hospital (Porto Alegre- Brazil), from February 2002 to April 2009. Fifteen
patient records whose patients underwent retransplantation were excluded, as well
as 31 patient records which lack information. The final sample had 344 patients.
The present study was approved by the Hospital Ethics Committee. During the liver
transplantation procedure, it was performed the pulmonary artery catheterization,
and it has been made the measurement of the mPAP.
Results: The patients mean age was 52.9 years old (14-74) and male gender
comprised 62.8% (n = 216) of this sample. The prevalence of PPH was 10.2% (n
= 35). Seventy seven per cent (n = 27) were classified as having mild PPH (mPAP
25 - 35mmHg) and 23% (n = 8) as moderate (36-50mmHg). The mean mPAP was
20.7 mmHg.
Conclusion: The studied sample showed a slight increase in the prevalence of
pulmonary hypertension when compared to former data in literature.
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P2333
Praevalence of pulmonary arterial hypertension in the HIV cohort of the
University Bonn: Results of the PAHIBO study
Stefan Pabst1, Christoph Hammerstingl1, Carolynne Schwarze-Zander2,
Julia Ohlig1, Tabea Nussbaum1, Georg Nickenig1, Juergen Rockstroh2,
Dirk Skowasch1. 1Department of Pneumology/Cardiology, University of Bonn,
Bonn, Germany; 2Department of Infectious Diseases, University of Bonn, Bonn,
Germany

Background: PAH (pulmonary arterial hypertension) is a rare and life-threatening
complication of HIV (human immunodeficiency virus) infection. An investigation
of the presence of HIV infection is a standard diagnosis in patients with unex-
plained PAH. Previous studies suggest a prevalence of PAH in HIV patients close
to about 0.5%, but are limited in the study design. Therefore the exact prevalence
is unclear.
Methods: The PAHIBO study is investigating all HIV patients (n = 700) at the
University Hospital of Bonn in a prospective cross-sectional study. If systolic
pulmonary arterial pressure (sPAP) is > 35 mmHg in Doppler echocardiography,
right heart catheterization is followed.
Results: To date, 340 patients were enrolled, 44/340 (13%) had an echocardio-
graphic sPAP > 35 mm Hg. The right heart catheterization was carried out so far
in 22/44 patients with echocardiographically proven PH. In 4 cases, a precapillary
PAH (including a complete work-up and exclusion of other causes of PAH) was
diagnosed, of which 1 case was already known, in 13 cases postcapillary PH and
in the remaining 5 cases, the exclusion of a manifest PH. Thus, the PAHIBO study
reveals a prevalence of HIV-associated PAH of at least 4/340 cases (1.2%).
Conclusion: The prevalence of HIV-associated PAH is probably higher than pre-
viously described. Severe cardiac and respiratory comorbidities are very frequent
in the examined HIV cohort. If these results should be confirmed in the extended
cohort of 700 patients, a regular echocardiographic screening in asymptomatic
HIV patients is to discuss.

P2334
Characteristics of PAH associated with pretricuspid shunts in the French
PAH registry
Xavier Jais1, Damien Bonnet2, Laurence Rottat1, Isabelle Szezepanski2,
Maryline Lévy2, Virginie Gressin3, Marc Humbert1, Olivier Sitbon1,
Gérald Simonneau1. 1French Reference Center for Pulmonary Hypertension,
Antoine Beclere Hospital Paris-South University, Clamart, France; 2French
Reference Center for Complex CHD, Necker Hospital Paris Descartes University,
Paris, France; 3Actelion Pharmaceuticals France, Actelion Pharmaceuticals
France, Paris, France

The diagnosis of pulmonary arterial hypertension (PAH) associated with pretricus-
pid shunts (PTS) is often made in adulthood. The characteristics of this subgroup
of CHD-PAH are not well established.
Objective: To review and analyze patients with PAH and PTS enrolled in the
second prospective French PAH registry, initiated in 2006.
Results: CHD-PAH (n=255) accounted for 9.8% of PAH. 100 patients had PTS:
atrial septal defects (ASD) ostium secundum type (n=93), ASD sinus venosus type
(n=3), ASD ostium primum type (n=1), and partial abnormal pulmonary venous
return without ASD (n=3). 72% of patients were female. At diagnosis, mean age
was 38 years (range, 0-81 years). 17 patients were diagnosed before 18 years and
28 after 60 years. In 15 patients CHD was repaired before PAH diagnosis. In
patients with open shunts, PAH diagnosis was made at time of diagnosis of CHD
in 56% of cases, whereas the diagnosis of CHD followed the diagnosis of PAH in
16% of cases. PAH appeared during the follow-up of the CHD in 28% of cases.
At inclusion, 5% of patients were in functional class (FC) IV, 61% were in FC
III and 34% in FC I or II. 6MWD was 360±107m. Pulmonary hemodynamics
were: mPAP=53±16mmHg, CO=5.02±1.7L/min and PVR=11±8.3WU. 50% of
patients in FC II or III received PAH specific therapy. During the 3-year follow-up
period, 9 patients died and 3 underwent heart-lung transplantation.
Conclusion: In this registry, the proportion of CHD-PAH due to PTS compared
to other forms of CHD is higher than in previously reported series. The natural
history of PTS remains poorly understood as PAH can be diagnosed throughout
life. PAH specific therapies are not widely used in the PAH associated with PTS
population.

P2335
Health-related quality of life in patients with pulmonary arterial
hypertension
Franziska Ihle1, Carlos Baezner1, Tobias Meis1, Patrick Huppmann1,
Gregor Zimmermann1, Stefan Leuschner1, Vivian Arias Herrera1, Werner von
Wulffen1, Andrea Waelde1, Shani Haziraj1, Hanno Leuchte2, Jürgen Behr1,3,
Claus Neurohr1. 1Dept. Int. Med. I, Div. Pulm. Dis., Univ.Munich, Grosshadern,
Munich, Germany; 2Dept. Int. Med. II, Hospital Neuwittelsbach, Munich,
Germany; 3Dept. Int. Med. II, Univ.Hospital Bergmannsheil, Bochum, Germany

Background: The aims of the present study were (1) to investigate global and dis-
ease specific health-related quality of life (HRQOL) in individuals with Pulmonary
Arterial Hypertension (PAH), (2) to examine the correlation between HRQOL and
exercise capacity (6-minute walk test, 6MWT) and (3) to compare patientsratings
with the age-matched general German population.

Methods: 63 consecutive patients (DANA-Point 1) of our pulmonary hypertension
program (age 57±17.1 years; 33 male [53%]; 21 [34%] combination therapy; BMI
24.4±4.6) were evaluated by the 6-minute walk test (6MWT), the standardized
global SF-36 questionnaire and the specific “Cambridge Pulmonary Hypertension
Outcome Review” (CAMPHOR).
Results: PAH patients were found to have a reduced HRQOL in physical SF-36
domains. In contrast, the mental health of our PH patients is excellent with SF-36
subscales reaching best possible scores. CAMPHOR “quality of life” score reached
the upper tertile, whereas “symptoms” and “activity” scores were in the middle
tertile, indicating a reduced physical performance. No significant correlations were
found between the 6MWT (401±114 meters) and HRQOL scales. Compared to
the age-matched norm population, HRQOL self-ratings were significant reduced
in six of eight SF-36 subscales (p≤0.01) except for “pain” (p=0.300) and “mental
health” (p=0.093).
Conclusion: The study results suggest especially a physical HRQOL limitation for
PAH patients. The 6MWT might not be a sufficient surrogate marker for HRQOL
domains. HRQOL adds important patient sensitive information beyond the 6MWT
and should be considered for clinical study design.

P2336
Systemic sclerosis associated with pulmonary arterial hypertension is most
severe in African American patients
Hala El Chami1, Aranzazu Campo1, Stephen Mathai1, Ari Zaiman1,
Danielle Boyce1, Noah Lechtzin1, Laura Hummers2, Reda Girgis1,
Paul Hassoun1. 1Pulmonary and Critical Care Medicine, Johns Hopkins
University, Baltimore, MD, United States; 2Rheumatology, Johns Hopkins
University, Baltimore, MD, United States

Background: African Americans (AA) with Systemic Sclerosis (SSc) have a lower
age at disease onset, a higher frequency of diffuse (vs. limited) skin involvement,
and an overall worse prognosis compared to other ethnic groups.
Objective: To estimate the differences in hemodynamics, clinical presentation
and survival between AA and Caucasians with SSc associated pulmonary arterial
hypertension (SSc-PAH).
Methods: We conducted a study of 75 consecutive SSc patients diagnosed with
PAH by heart catheterization (mPAP≥25mmHg and PCWP≤ 15mmHg) at a single
center. Kaplan Meier estimates were calculated and mortality risk factors were
analyzed.
Results: The cohort included 9 AA and 66 Caucasians. Forty one (54.7%) patients
were in WHO functional class III or IV. There was no difference in age between the
2 groups (59±13 vs. 61±11 years P=0.7), or disease duration (11±11 vs. 12.7±13
years, P=0.7). AA patients had a higher prevalence of systemic hypertension
(66.7% vs. 30.3%; P=0.03), higher mPAP (51±12 vs. 41.8±11 mmHg; P=0.02)
and PVR (14.8±9.5 vs. 8.04±4.6 Wood units; P=0.01), and lower SVI (24±10.5
vs. 32±10 mL/m2, P=0.054), but similar PCWP (11.6±2.6 vs. 10.18±3.4 mmHg,
P=0.25). Renal dysfunction (defined as eGFR <60) (33.3% vs. 45.5%; P=0.49),
extent of disease (88.9% had limited disease vs. 89.2%; P=0.9) and treatment
between AA patients and Caucasians were not different. Median survival did not
differ between the two groups (3.2 vs. 4.1 years, P=0.4).
Conclusions: SSc-PAH is significantly more severe in AA compared to Caucasians
and is characterized by right ventricular dysfunction.

P2337
Clinical characteristics of the pulmonary hypertension (PH) in a cardiologist
service
Teresa Gil, Carmen Medina, Leticia Fernández, Francisco Javier Martínez,
Carmen Corona, Pedro Antonio Chinchurreta, Juan Ramón Siles,
Francisco Torres, Francisco Ruiz. Cardiología, Hospital Costa del Sol, Marbella,
Málaga, Spain

Introduction: Although many epidemiological data of primary Pulmonary Hyper-
tension (PH) have been recorded, the literature as regards the characteristics of the
general population suffering from PH is nevertheless scarce.
Aim: To determine the clinical characteristics of the different types of PH in a
cardiologist service of a general hospital patients.
Results: 204 out of the 321 patients evaluated from January 1994 to December
2009 met the inclusion criteria. The average age was 73,36 (±17.48) years old,
55% of whom were women. The average initial PSAP was 74±9.2 mmHg. The
predominant type found was PH owing to left heart disease 88 cases (43,13%), the
most common etiology being mitral valve pathology (53/87). Pulmonary arterial
hypertension (PAH) represented 23% of the overall, there being ten cases of
left-right shunts, four cases of primary PH, a case of scleroderma, another one of
anorectics and two cases of portal hypertension. In eleven cases (13%) PH was
associated with respiratory disease while the remaining 13% corresponded to PH
caused by chronic thrombosis and/or pulmonary embolism. The average age of
patients with PAH was lower (60 vs. 70). The predominant sex in all types of PH
was female (2:1) except for those of systemic shunts, where no differences were
found (1:1), and those owing to lung disease, with a male predominance (1:4.5).
Conclusions: 1. Half of the recorded cases in our series correspond to PH owing
to heart disease, mainly related to rheumatic valve disease. 2. The age of our
patients was high, being significantly lower in those cases of PAH. 3. Female
predominance was to be found in all cases, except for the cor pulmonale with a
majority of male patients.
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P2338
Survival and prognostic factors in patients with incident systemic
sclerosis-associated pulmonary arterial hypertension from the French
registry
David Launay1, Olivier Sitbon2, Jean-François Cordier3, Eric Hachulla1,
Luc Mouthon4, Virginie Gressin5, Laurence Rottat2, Pierre Clerson6,
Gerald Simonneau2, Marc Humbert2, on behalf of the French PAH Registry2.
1Internal Medicine, Claude-Huriez Hospital, Lille, France; 2Respiratory
Medicine, Antoine-Beclere Hospital, Clamart, France; 3Respiratory Medicine,
Louis-Pradel Hospital, Lyon, France; 4Internal Medicine, Cochin Hospital, Paris,
France; 5Actelion, Actelion, Paris, France; 6Orgametrie, Orgametrie, Roubaix,
France

Background: Pulmonary arterial hypertension (PAH) is one of the leading causes
of death in systemic sclerosis (SSc). Recently reported survival is better than in
historical cohorts. However, no data on incident patients are available since 2006.
Aims and objectives: This study describes the characteristics and outcome of SSc
patients enrolled in the multicentre French PAH registry since 2006.
Methods: SSc patients enrolled in the registry between January 2006 and Novem-
ber 2009 were prospectively included if they had PAH diagnosed within 1 yr prior
to enrollment (incident patients). Patients with interstitial lung disease (ILD) were
included if forced vital capacity (FVC) >70%.
Results: 91/145 SSc patients were included; 81% were in NYHA III or IV. Mean
pulmonary arterial pressure (mPAP) was 40±10mm Hg, mean cardiac index was
2.6±0.8 L/min/m2 and mean pulmonary vascular resistance (PVR) was 670±351
dyn sec cm-5. Overall survival was 90%, 76% and 54% at 1, 2 and 3 years,
respectively. Male gender (HR: 2.44), age (HR: 1.044), desaturation after 6-minute
walk test (HR: 0.93), PaO2 (HR: 0.96) and cardiac index (HR: 0.52) were factors
prognostic of survival. Other parameters did not reach statistical significance,
including NYHA, PVR, 6MWD, BNP, DLCO/VA and mPAP.
Conclusions: These results confirm the poor prognosis for incident SSc-PAH
patients even in the modern era. As with idiopathic PAH, gender and age appear
to be important prognostic factors. Cardiac index, but not mPAP, had a significant
impact on survival. For the first time, PaO2 at rest and desaturation during exercise
were shown to be significant prognostic factors in SSc-PAH.

P2339
Right axis deviation is a strong indicator of pulmonary hypertension in a risk
population
Gabor Kovacs1,2, Xhylsime Kqiku1, Vasile Foris2, Maria Tscherner1,2,
Natascha Troester1, Stefan Scheidl1, Christian Hesse1, Horst Olschewski1,2.
1Pulmonology, Medical University of Graz, Graz, Austria; 2Ludwig Boltzmann
Institut for Lung Vascular Research, Ludwig Boltzmann Institut for Lung Vascular
Research, Graz, Austria

Pulmonary hypertension (PH) is diagnosed by right heart catheterization (RHC),
but non-invasive methods play an important role in screening and follow-up. ECG
is routinely performed in the clinical work-up but its clinical value has not been
defined. We hypothesized that a simple parameter, such as the presence of right
axis deviation (RAD) in standard ECG might be useful in the diagnosis and follow
up of PH.
We retrospectively analysed all patients who received a RHC and an ECG in our
department between 2005 and 2010. The indication for RHC was heterogeneous,
the pretest probability of PH was about 50%. We determined the ratio of the S
and R waves in lead I in each patient, a value ≥1 (≥90°) was considered as RAD.
The investigator was blinded to the RHC results. The sensitivity and specificity of
RAD to predict PH (mean PAP≥25mmHg) was determined.
N=317 patients were included. RAD was present in n=71 patients. Within these,
PH was detected in n=65 patients, and was missing in n=6 subjects (p<0,001).
In n=246 patients without RAD, PH was present in n=87 patients. The specificity
of RAD for PH was 96%, whereas the sensitivity was merely 43%. Accordingly,
the positive predictive value of RAD to predict PH was 92%, while its negative
predictive value to rule out PH was just 35%.
Our retrospective analysis on a large, heterogenous cohort of subjects including
patients with and without PH suggests that the presence of RAD in the ECG has
a high specificity but a low sensitivity for PH. This simple method may help to
recognize PH patients within a population at risk for PH. In order to determine its
appropriate role in a diagnostic algorithm, prospective, population based studies
are needed.

264. Clinical features of pulmonary
thromboembolism

P2340
A radiological grading system for risk stratification of acute pulmonary
embolism: A pilot study
Anita Jayadev1, Karthikan Srikanthan2, Urmi Gupta2, Arti Mahto2,
Zaid Dabbagh3, Syed Saboor2. 1Respiratory, Whipps Cross Hospital, London,

United Kingdom; 2Respiratory, Chase Farm Hospital, London, United Kingdom;
3Radiology, Chase Farm Hospital, London, United Kingdom

Introduction: Currently there is no radiological scoring system for Pulmonary
Embolism (PE) and studies suggest such a system may provide risk stratification
data.
Null hypothesis: Radiological severity grading of PE has no prognostic informa-
tion.
Methods: All CT Pulmonary Angiograms (CTPAs) over a 6month period were
analysed and demographic data collected. A radiologist graded all positive CTPAs,
into mild, moderate and severe according to agreed criteria. Variables including:
troponin; D-Dimer; CRP; length of in-patient stay; mortality data and re-admissions
secondary to PE were recorded.
Results: 312 CTPAs were performed: 240 were negative (76.9%) and 72 patients
had a PE (23.1%). In the PE group, 21 were male (29.2%); 51 female (70.8%) and
the average length of in-patient stay was 19 days. This was significantly longer in
the moderately/severe group than mild (p=0.01)
There is no correlation between RV dimension and severity of PE. D-Dimer and
troponin increase with radiological severe PE but is not statistically significant.
More patients with radiological severe PE are re-admitted (13.6%) compared with
mild/moderate group (5.32%), however samples were insufficient for analysis, as
was the mortality data.
13.9% of CTPAs had the diagnosis changed or disputed. 60.4% negative CTPAs
had no D-Dimer collected, 40.9% had an alternative diagnosis to PE.
Conclusions: This study suggests PE affects 2.4x more females than males and
radiological severe PE is associated with longer in-patient stay and greater re-
admissions. An adequately powered, prospective study of positive CTPAs is needed
to further evaluate use of this grading system.

P2341
Correlation of levels of N-terminal pro-B-type natriuretic peptide with
localization of thrombus in acute pulmonary embolism
Evrim Eylem Akpinar, Esen Sayin, Esra Buyuk, Meral Gulhan. Ufuk University,
Department of Chest Diseaes, Ankara, Turkey

Aim: Brain-natriuretic peptide (BNP) is a hormone which is released from
heart.The aim of the study was to investigate whether N- terminal- pro- BNP
(pro-BNP) could predict localization of thrombus in patients with acute pulmonary
embolism.
Method: The patients who were evaluated in emergency department, who had
thrombus on helical computed tomography were enrolled. Thrombi which were
localized on main/right-left pulmonary artery were classified as central,ones which
were present at segmentary/subsegmentary levels as peripheral. Echocardiogram
was performed and pro-BNP levels were measured.
Results: Fourty-nine patients were enrolled to the study. The thrombi of 63.3% pa-
tients were unilaterally located, of 36.7% bilaterally, 18.4% of patients had thrombi
that were central, 81.6% patients had peripheral. The difference between pro-BNP
levels of who had central and peripheral thrombus was significant (p=0.039).

Pro-BNP levels of patients who had right ventricule overload (pulmonary HT,
septal hypochinesia, dilatation on right heart) were higher (p<0.001, p=0.003,
p=0.003). The pro-BNP levels of patients who were followed up in intensive care
unit, needed trombolytic treatment were higher (p<0.001, p=0.002).
Conclusion: Higher pro-BNP levels indicates higher probability of more central
location of thrombus, resulting adverse clinical course and having right ventricular
overload.
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P2342
Pulmonary thromboembolism during acute chest syndrome in sickle cell
disease
Armand Mekontso-Dessap1, Jean Francois Deux2, Nour Abidi1,
Cecile Lavenu-Bombled5, Giovanna Melica3, Bertand Renaud4,
Bertrand Godeau3, Serge Adnot6, Laurent Brochard1, Christian Brun-Buisson1,
Frederic Galacteros3, Alain Rahmouni2, Anoosha Habibi3, Bernard Maître7.
1Medical Intensive Care Unit, Assistance Publique-Hôpitaux de Paris, Groupe
Hospitalier Mondor, Creteil, France; 2Medical Imaging Unit, Assistance
Publique-Hôpitaux de Paris, Groupe Hospitalier Mondor, Creteil, France;
3Internal Medicine and Sickle Cell Center, Assistance Publique-Hôpitaux de
Paris, Groupe Hospitalier Mondor, Creteil, France; 4Department of Emergency
Medicine, Assistance Publique-Hôpitaux de Paris, Groupe Hospitalier Mondor,
Creteil, France; 5Hemostasis Laboratory, Assistance Publique-Hôpitaux de Paris,
Groupe Hospitalier Mondor, Creteil, France; 6Physiology and Functional
Explorations Unit, Assistance Publique-Hôpitaux de Paris, Groupe Hospitalier
Mondor, Creteil, France; 7Pulmonary Disease Unit, Assistance
Publique-Hôpitaux de Paris, Groupe Hospitalier Mondor, Creteil, France

Background: Although pulmonary infarction and pulmonary embolism (PE) have
been reported in sickle cell disease patients during acute chest syndrome (ACS),
there is no comprehensive study evaluating the prevalence of PE during ACS.
Methods: We screened 125 consecutive patients during 144 ACS episodes to
perform a multidetector computed tomography (MDCT). 121 MDCTs (in 103
consecutive patients) were included in the study.
Findings: 20 MDCTs were positive for PE, determining a prevalence of 17%
(95% confidence interval from 10% to 23%). Revised Geneva clinical probability
score was similar between patients with PE and those without. D-dimers testing
was very often positive (95%) during ACS. A precipitating factor for ACS was
less frequently found in patients with PE as compared to those without. Patients
with PE exhibited significantly increased platelet counts (517 [273-729] vs. 307
[228-412] 109/L, p<0.01) and lower bilirubin (28 [19-43] vs. 44 [31-71] μmol/L,
p<0.01) levels at the onset of ACS as compared to others. In addition, patients
with PE had a higher platelet count peak (537 [345-785] vs. 417 [330-555] 109/L,
p=0.048) and smaller bilirubin peak (36 [18-51] vs. 46 [32-83] μmol/L, p=0.048)
and lactate dehydrogenase peak (357 [320-704] vs. 604 [442-788] IU/L, p=0.01)
during hospital stay as compared to others.
Interpretation: PE is not a rare event in the context of ACS and seems more
likely in patients with higher platelets counts and lower haemolytic rate during
ACS. SCD patients presenting with respiratory symptoms suggestive of ACS may
benefit from evaluation for PE.

P2343
The sensitivity of D-dimer testing versus multislice CT in the diagnosis of
postpartum pulmonary embolism in symptomatic high risk women
Mohamed Badawy, Ibrahiem Hassnin, Ahmed Shahin, Khalid Karam. Chest
Department, Sohag University, Sohag Faculty of Medicine, Sohag, Egypt
Obstetric Department, Sohag University, Sohag Faculty of Medicine, Sohag,
Egypt Obstetric Department, Assiut University, Assiut Faculty of Medicine,
Assiut, Egypt Radiology Department, El Azhar University, Azhar Faculty of
Medicine, Cairo, Egypt

Background: Early detection of postpartum pulmonary embolism is a corner stone
in prevention of its associated maternal mortality
Patients and methods: We applied d-dimer testing and Multislice CT scanning
(MSCT) with contrast of the chest of patients diagnosed climnically in the first
postcesarean week as suspicious of pulmonary embolism. MSCT imaging results
were taken as standard.
Results: Out of 2359 cases, 60 cases (2.54%) were considered clinically highly
suggestive of pulmonary embolism. Clinical parameters highly suggestive of pul-
monary embolism were dyspnea (85%), overweight (51%), tachypnoea (55%) and
all cases showed high D- dimer test above 500 Although d-dimer showed 100%
specificity, compared to multislice CT (MSCT) scanning, yet 93.3% (56/60) of the
patients showing positive d-dimer testing were proved by MSCT to be free of PE.
This translates into a 6.7% positive predictive value obtained by d-dimer. Number
needed to screen (NNS), in sense of number of patients needed to diagnose cases
of pulmonary embolism, among patients tested positive for D-dimer testing was
15 (60/4=15).
Conclusions: Postpartum d-dimer testing in patients showing suspicious symptoms
of pulmonary embolism is not suitable for exclusion test, yet a strong screening
tool.

P2344
Genetic mutations in Turkish population with pulmonary embolism and deep
venous thrombosis
Elif Kupeli1, Hasibe Verdi2, Abdullah Simsek1, Fatma Belgin Atac2, Fusun
Oner Eyuboglu1. 1Pulmonary Diseases, Baskent University School of Medicine,
Ankara, Turkey; 2Medical Biology, Baskent University School of Medicine,
Ankara, Turkey

Venous thromboembolism (VTE) is an universal health hazard throughout the
world. Pulmonary embolism (PE) along with deep venous thrombosis (DVT) is
a major clinical manifestation of VTE and inherited and acquired risk factors in-

crease the risk. We aimed to evaluate the relationship between factor V (G1691A,
A1090G, and A1299G), prothrombin (PT G20210A), methylenetetrahydrofolate
reductase (MTHFR C677T) mutations, plasminogen activator inhibitor 1 (PAI-1
-675) polymorphism, and VTE in Turkish population. Between years 2005-2009,
80 Turkish patients diagnosed with PE and PE+DVT and 104 controls at our
institution and agreeing to participate, were consecutively recruited in the study.
Heterozygous factor V Leiden (FVL) mutation was significantly higher among pa-
tients (p =.04) with allele frequency of 6.3% (p =.01). Heterozygous PT G20210A
mutation was also significantly higher among patients (p=.001) with allele fre-
quency of 6.9% (p =.003). MTHFR 677TT genotype was significantly higher
in patients (p =.009) with allele frequency of 23.8% (p =.005). No significant
difference was found in FV A1090G and FV A1299G mutation rate as well as
PAI-1 genotypes and their allele frequencies (p >.05). Thus, frequencies of FV
G1691A, PT G20210A, and MTHFR C677T mutations are higher in patients with
VTE. FV A1090G, FV A1299G mutations, and PAI-1 gene polymorphisms may
not be a risk factor for VTE in Turkish population. However, further follow-up
evaluation in larger, multi-center series is required to determine the role of these
genetic mutations as a risk factor for VTE in Turkish population.

P2345
Does anatomic location of deep venous thrombosis affect the clinical findings
and course in the patient of pulmonary embolism
Eylem Sercan Ozgur1, Kerem Karaca2, Cengiz Ozge1, Sibel Atis Nayci1.
1Department of Chest Diseases, Mersin University School of Medicine, Mersin,
Turkey; 2Department of Cardiovascular Surgery, Mersin University School of
Medicine, Mersin, Turkey

Aim: Deep venous thrombosis (DVT) in proximal veins carries a significantly
higher risk of pulmonary embolism (PE) than in distal veins. However, the effect
of DVT anatomic location on clinical findings and course of PE is not known. We,
therefore, investigated whether anatomic location of DVT could affect the clinical
findings and course of PE.
Methods: Data of 81 patients diagnosed as PE between 2007-2011 were evaluated
retrospectively. The patients were divided into two subgroups as proximal (safen,
femoral, iliac veins) and distal disease (popliteal, crucial veins) according to DVT
anatomic location. The patients with and without DVT, and also the subgroups of
DVT were compared in respect of clinical severity PE, duration of hospitalisation,
mortality rate, echocardiographic and laboratory findings.
Results: Doppler USG of 72 patients showed that 26 (36.1%) had no DVT, 29
(40.3%) proximal, and 17 (23.6%) distal disease. Dyspnea were more common
(p=0.036) and mean PaO2 were significantly lower (p=0.022) in the patients with
DVT than without DVT, while there were no significant differences between two
groups in respect of PE clinical severity, hospitalisation duration, mortality rate,
echocardiographic findings, PaCO2, D-Dimer and troponin levels. Additionally,
there were no significant differences between proximal and distal disease subgroups
in respect of any symptom, clinical or laboratory findings evaluated.
Conclusion: This study showed that the patients with PE had more common rate
of dyspnea symptom and hypoxemia in DVT existing than without DVT, however,
anatomic location of the thrombosis did not affect the clinical findings and course
of PE.

P2346
Prognostic value of two clinical scores in patients with acute symptomatic
pulmonary embolism
Marta Ferrer Galvan1, Teresa Elías Hernández1, Candela Caballero Eraso1, Luis
Jara Palomares1, Leticia Garcia2, Rosa Nieto2, Remedios Otero Candelera1,
David Jimenez Castro2. 1Unidad Médico Quirúrgica de Enfermedades
Respiratorias, Hospital Universitario Virgen del Rocio, Sevilla, Spain; 2Hospital
Universitario Ramón y Cajal, Servicio de Neumología, Madrid, Spain

Introduction: Clinical models may accurately identify patients at low risk of
overall death in the first month after diagnosis of PE; such patients might benefit
from an abreviatted hospital stay or outpatient therapy.The aim of our study was
to compare two scores (Spanish and PESI simplified-PESIs- scores) in an external
cohort of patients with PE.
Methods: Patients from two Spanish hospitals diagnosed with acute symptomatic
PE were consecutively included. The primary study outcome was 30-day overall
mortality. The secondary outcome was a composite endpoint based on 30-day
mortality or recurrent thromboembolism or major bleeding. We calculated the
sensitivity, specificity, Predictive values and Likelihood ratios in both scores for
primary and secondary outcomes. Receiver-operating characteristic (ROC) curves
were assessed for both scores.
Results: The study included 1574 patients.861 were women (58%). The mean age
was 67 years. The Spanish score classifed 59% of patients at low risk and PESIs
score only 29%. The NPV was significantly higher for PESIs scale considering
primary and the secondary outcomes. There was no significant differences in the
area under the curve of both scores.
Conclusions: Sensitivity results in both scores are higher but PESIs score is
slightly superior to Spanish score.
PESIs score would have more acceptability due to better sensitivity and easy
applicability.
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P2347
TAPSE as a prognostic factor in hemodinamically stable pulmonary
embolism
J.L. Lobo1, P. Sobradillo1 , I. Obieta-Fresnedo2, A. Rivas1, R. Valle4,
C. Navarro5, D. Jimenez3. 1Respiratory Department, Txagorritxu Hospital Bask
Country, Vitoria, Alava, Spain; 2Cardiology Depepartment Txagorritxu Hospital,
Vitoria, Alava, Spain; 3Respiratory Department, Ramon y Cajal Hospital,
Madrid, Spain; 4Internal Medicine Department, Sierrallana Hospital, Santander,
Cantabria, Spain; 5Internal Medicine Department, Corporación Sanitaria Parc
Taulí, Sabadell, Barcelona, Spain

Introduccion: Right Ventricular Dysfunction (RVD) is a predictor of mortality
in Pulmonary Embolism. The reproducibility of classic parameters is low. The
TAPSE is easier and more reproducible.
Aim: To asses whether TAPSE has prognostic value in patients with PE.
Methods: PROTECT is a multicentric study of patients with hemodynamically
stable PE; evolution data were gathered through 30 days. Echocardiography in
the first 48 hours. RVD criteria: 1) RVEDD >30; 2) RV/LV >1.0; 3) hypokinesia
subjectively evaluated; or 4) TR jet >2.8 m/s. Statistical analysis with SPSS (v.
15). Means were compared with T-Student for quantitative variables; Chi-square
for qualitative. OR and corresponding 95CI calculated with univariate logistic
regression. Multivariate analysis could not be carried out due to the low number
of events.
Results: The study included 630 patients. Global mortality was 3,8%, and mor-
tality due to PE was 0,8%. TAPSE could be determined in 91,7% of the patients.
Only 16% showed an abnormal TAPSE (≤15). Univariate analysis for 30-day
mortality is shown in the table.

Table 1. Univariate analysis for 30 days mortality in the 550 patients without atrial fibrillation

No PE Mortality (n=545) PE Mortality (n=5) OR (95CI)

Hypokinesia 116 (21.4%) 4 (80%) 14.66 (1.62-132.38)
RVEDD >30 232 (45.1%) 4 (80%) 4.86 (0.54-431.80)
Ratio RV/LV >1.0 85 (16.6%) 3 (60%) 7.55 (1.24-45.89)
RVD 313 (73.5%) 5 (100%)
TAPSE ≤15 71 (14.0%) 4 (80%) 24.62 (2.71-223.44)

Conclusions: 1. The probability of dying of PE in the first month is multiplied
by more than 20 in patients with a TAPSE ≤ 15. 2. The strength of the associ-
ation seems clearly superior to the classic echocardiographic parameters of right
ventricle dysfunction.

P2348
Are we screening survivors of acute pulmonary embolism (PE) for chronic
thromboembolic pulmonary hypertension (CTEPH)?
Maria Wilczynska, Keith Taylor. Respiratory Medicine, Glan Clwyd Hospital,
Rhyl, Wales, United Kingdom

Background: Incidence of CTEPH following idiopathic PE has been reported as
4%. The British Thoracic Society (BTS) recommends that patients with massive or
submassive PE should undergo echocardiography 6-12 weeks following the index
event.
Aim: To investigate local practice in the follow-up of patients with acute PE to
devise management guidelines.
Methods: A retrospective study of 110 patients diagnosed with acute PE at our
hospital between 2007 and 2008 was conducted. Mean age was 68.6 years (range
27-100), 40 (36%) were male and 18 (16%) had previous venous thromboembolism.
In 51 (46%) patients PE was idiopathic.
Results: All patients diagnosed with PE were normotensive and 27 (25%) had
in-patient echocardiography (ECHO). In 5 (18%) patients scan confirmed RV

dilatation and 2 of them had repeated ECHO within 2 months. Subsequently one
patient was diagnosed with CTEPH and underwent pulmonary endarterectomy. In
the group of patients with acute PE but without in-patient echocardiography 40
of 83 (48%) received a follow-up appointment (mean 4 months) and 10 (25%)
had follow-up ECHO. Two more patients were diagnosed with CTEPH during this
period (mean 34 months) with an overall incidence of 2.9%.
Conclusion: Recorded outcome, literature review and the BTS/ERS guidelines
resulted in the development of local protocol for the screening acute PE survivors
for CTEPH.

P2349
Incidence of chronic thromboembolic pulmonary hypertension in patients
after acute pulmonary embolism
Su-Qiao Yang1, Yuan-Hua Yang1, Zhen-Guo Zhai1, Tu-Guang Kuang1,
Juan-Ni Gong1, Jian-Guo Zhu1, Yi-Dan Li2, Ya-Feng Wu2, Chen Wang1,3.
1Department of Respiratory, Beijing Institute of Respiratory Medicine, Beijing
Chao-Yang Hospital, Capital Medical University, Beijing, China; 2Department of
Ultrasound, Beijing Chao-Yang Hospital, Capital Medical University, Beijing,
China; 3Department of Respiratory, Beijing Hospital, Beijing, China

Background: Recent studies suggest that chronic thromboembolic pulmonary
hypertension (CTEPH) following acute pulmonary embolism (PE) may be more
common than previously thought.
Objective: To investigate the incidence of CTEPH and associated risk factors
through a systematic screening in patients after acute PE in China.
Methods: A cohort study of consecutive patients with acute PE in a national
referral institute was retro and prospectively approached by a questionnaire for the
presence of new or increased complaints of dyspnea after acute PE episode. Subse-
quently, these patients were evaluated for the presence of pulmonary hypertension
with echocardiography, perfusion lung scanning and right heart catheterization
(RHC) in follow-up period. Pulmonary hypertension was defined as a systolic
pulmonary artery pressure ≥50 mmHg at rest in the presence of residual perfusion
defects at perfusion lung scanning.
Results: From 2006 to 2010, 488 patients with acute PE were screened, and 475
patients were included. Overall mortality after a median follow-up period of 21
months was 12.9%; 74 patients were lost to follow-up. In the remaining patients,
nine were diagnosed with pulmonary hypertension by echocardiography, and two
of the nine patients underwent right heart catheterization (RHC). The incidence
of CTEPH after acute PE was 2.24%. In Cox regression, 173 cases which had
no missing data of biomarkers were involved. The analysis showed that protein C
deficiency (hazard ratio, 10.40, 95% confidence interval, 1.06 to 102.25) increased
the risk of CTEPH after acute PE.
Conclusions: The incidence of CTEPH after acute PE was 2.24%. Protein C
deficiency may increase the risk of CTEPH.

P2350
Association between right ventricular dysfunction and diameter of right
descending pulmonary artery on chest X-rays in pulmonary embolism
Yasin Abul1, Savas Ozsu1, Sait Karakurt2, Beste Ozben3, Ismet Durmus4,
Ahmet Toprak3, Tevfik Ozlu1, Turgay Celikel2. 1Pulmonary Medicine,
Karadeniz Technical University Faculty of Medicine, Trabzon, Turkey;
2Pulmonary Medicine, Marmara University Faculty of Medicine, Istanbul,
Turkey; 3Cardiology, Marmara University Faculty of Medicine, Istanbul, Turkey;
4Cardiology, Karadeniz Technical University Faculty of Medicine, Trabzon,
Turkey

Right ventricular dysfunction (RVD) has a prognostic significance on mortality
in pulmonary embolism (PE). Echocardiographic measurement is user-dependent
and requires experience. Cardiac biomarkers including troponin-T, BNP has been
suggested to show RVD instead of echocardiography. However these markers
are not available at all centers and they are known as expensive. Association
between the grade of pulmonary hypertension and diameter of right descending
pulmonary artery on PA chest X-rays (male<16 mm female <14 mm) has been
shown previously. In present study, possible association between RVD in PE and
diameter of right descending pulmonary artery on chest X-rays was investigated.
89 patients with the diagnosis of PE were included (M:F=41/48; age=65±13.5).
Both diameter of right descending pulmonary artery on PA chest X-ray and
RVD on echocardiography were measured. These two parameters were compared
by pearson χ2, and sensitivity and spesificity of diameter of right descending
pulmonary artery on PA chest X-ray for defining RVD was analyzed by ROC
analysis. Diameter of right descending pulmonary artery on PA chest X-ray is
more frequently increased in PE patients with RVD (p<0.001). The AUC was 0.76
for defining RVD by the diameter of right descending pulmonary artery on PA
chest X-ray having sensitivity 78% and spesificity 63% at the diameter of 16.25
mm.
In conclusion, diameter of right descending pulmonary artery on PA chest X-ray
may be used for the defining RVD which has prognostic importance in PE.
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P2351
Chronic thromboembolic pulmonary hypertension associated with Klippel
Trenaunay syndrome: A retrospective series of 5 patients
Andrei Seferian, Xavier Jaïs, David Montani, Sven Günther, Delphine Natali,
Laurent Savale, Florence Parent, Dermot Steven O’Callaghan, Olivier Sitbon,
Marc Humbert, Gerald Simonneau. Univ Paris Sud, AP-HP, Service de
Pneumologie et Réanimation Respiratoire, Centre National de Référence de
l’Hypertension Pulmonaire Sévère, INSERM U999, Hôpital Antoine Béclère,
Clam

Introduction: Klippel Trenaunay syndrome (KTS) is a rare congenital disorder
characterized by the triad: (1) cutaneous capillary malformations; (2) soft tissue
and bone hypertrophy; (3) multiple vascular malformations at arterial, venous and
lymphatic level. KTS is associated with recurrent venous thromboembolism (VTE),
that may lead to chronic thromboembolic pulmonary hypertension (CTEPH).
Patients and methods: We retrospectively reviewed clinical and haemodynamical
characteristics of 5 patients with CTEPH associated with KTS referred to our
center between 1993 and 2010.
Results: Four patients had a previous history of VTE. At diagnosis, 1 patient was
in NYHA functional class (FC) II and 4 patients were in NYHA FC III. Pulmonary
haemodynamics were: mean pulmonary artery pressure (mPAP)= 56.4±9.3 mmHg,
cardiac index (CI)= 2.74±0.89 l/min/m2 and total pulmonary resistance (TPR)=
20.2±12.4 Wood units. One patient had proximal CTEPH, underwent a pulmonary
endarterectomy and normalized his pulmonary pressures after surgery. The other 4
patients had inoperable CTEPH due to distal lesions and were treated with specific
pulmonary arterial hypertension (PAH) therapy. Two patients were clinically and
haemodynamically improved by oral therapy with a mean reduction of 22% of
the mPAP and 60% of the TPR after a mean follow-up of 50 months. One patient
died after 34 months due to recurrent VTE complications and one patient needed
a heart-lung transplantation after 15 years of follow up.
Conclusion: CTEPH is a rare but severe complication of KTS. Careful monitoring
of patients with KTS in a multidisciplinary setting is thus appropriate.

P2352
Clinical research of central and lung hemodynamics in patients with
pulmonary thrombendarterectomy
Olga Maltseva, Oleg Sizov. Faculty of Medicine, SPb State University, St.
Petersburg, Russian Federation Anestesiology, City Hospital No. 2, St.
Petersburg, Russian Federation

The aim of study: to find factors have influence on patient condition after pulmonary
thrombendarterectomy (PTA)
Patients and methods: 13 patients with chronic palindromic lung thromboem-
bolism (CLT)were enrolled in prospective study.Invasive lung and systemic hemo-
dynamic monitoring was perfomed after induction of anesthesia before the oper-
ation by thermodilution using PICCO PLUS and VOLEF device. Arterial blood
gases were estimated at the same time.Four people (the 1st group) died in early
postoperative period of reperfusion lung edema. 9 people (the 2nd group) was
discharged from hospital.
Results: All patients had:
– Cardiac volume changes: reduction of global end-diastolic volume index less

than 680 ml/m2, extension of right ventricle end-diastolic volume index more
than 195 ml/m2, correlation between right and left heart volume was 2:1

– Extravascular lung water index was more than 11 ml/kg, lung vases permeability
was not heightened significantly

– Contractility was decreased: cardiac output (CI) index less than 2,5l/min/m2,
left ventricle contractility index (dPmax) less than 1000 mm.hg. right ventricle
ejection fraction less than 14%

– CI and dPmax were beyond above in second group
– Right ventricle afterload was raised significantly:Pulmonary vascular resistance

varied from 250 to 2500, mean 1350
– Pulmonary and systemic vascular resistance ratio was 1:1,28 in first group and

1:3,19 in 2nd group.
Conclusions: Patients with CLT have specific hemodynamic changes.
Reduction of contractility and increase of afterload may have an influence to de-
velopment of reperfusion lung edema supplementary study is necessary to expose
factors estimated surviving after PTA.

P2353
Incidental findings on computer tomography pulmonary angiograms, a UK
district general hospital’s experience
Achmed Kamara1, Alex Gruffyd-Jones2, Tasneem Rahman1, Peter Taylor3,
Gerrard Phillips2. 1Respiratory Medicine, Southampton University Hospitals
NHS Trust, Southampton, United Kingdom; 2Respiratory Medicine, Dorset
County Hospital, Dorchester, United Kingdom; 3Radiology, Dorset County
Hospital, Dorchester, United Kingdom

Background: CTPA is 1st line imaging of suspected pulmonary emboli (PE) in
UK hospitals.
Aims and objectives: CTPA yields 3-D images of thoracic and upper abdominal
organs, thus detects unanticipated diagnoses termed “incidental findings” (IF). We
investigated the nature of IFs on CTPAs done at Dorset County Hospital.
Methodology: All CTPA reports from October-09 to March-10 were retrospec-

tively reviewed, noting diagnosis of PE (positive CTPA), additional findings,
particularly IFs, validated against previous imaging reports.
Results: Total CTPA reports were 490 (51% males). PE was diagnosed on 113
(23.0% ± 3.73%, 95% CI). Total additional findings were 781. Mean additional
findings per CTPA was 1.6±0.11 (95% CI). Total IFs were 515, 335 of pulmonary
origin (65.05% ±4.66%, 95% CI), including pleural effusions (81), consolidation
(66), emphysema (36), lung collapse (35), pulmonary nodules (26), pulmonary
fibrosis (23), lymphadenopathy (13), pulmonary oedema (13), bronchiectasis (10)
and malignancy (9). Other IFs included aortic dissection (1), abdominal aortic
aneurysm (5), aortic thrombus (1), pericardial effusion (22), cardiomegaly (15),
lobulated heart lesion (1), obstructed biliary (1) and renal tracts (1), pancreatitis
(1), incarcerated hiatus hernia (1), free intra-abdominal gas (1) and ruptured breast
prosthesis (1).
Discussion: Proportion of CTPAs positive for PE, 23%, was comparable to other
studies. This study further emphasises importance of CTPA in not only diagnos-
ing PE, but also detecting alternate pathologies, thus enabling optimal patient
management, though additional costs would have arisen in pursuing the IFs.

P2354
Prognostic role of serum gamma-glutamyl transferase levels in patients with
pulmonary thromboembolism
Savas Ozsu1, Yasin Abul1, Suha Turkmen2, Yilmaz Bulbul1, Funda Oztuna1,
Tevfik Ozlu1. 1Department of Pulmonary Medicine, Karadeniz Technical
University, School of Medicine, Trabzon, Turkey; 2Department of Emergency
Medicine, Karadeniz Technical University, School of Medicine, Trabzon, Turkey

Gamma-glutamyl transferase (GGT) is one of the most important markers of
oxidative stress. Serum GGT activity is an independent risk factor for myocardial
infarction and cardiac death in patients with coronary artery disease. Serum GGT
has not previously been elucidated in the pulmonary thromboembolism (PTE).
The study included 163 patients and spiral chest pulmonary angiography were
the most used to confirm acute PE (98%). On admission serum GGT (reference
value, 5-61 mg/dL) was measured. Receiver operating characteristic analysis was
performed to determine the GGT cut-off levels with regard to prognosis. The
patients with hepatic disease and alchol abuse were excluded from the study.
The median age was 72 years, and 106 (65%) were females. All-cause in hospital
mortality 14.1% and 30-day mortality was 16.6%. Median GGT levels in patients
who 30-day died than in surviving patients was higher (48 mg/dL vs 32 mg/dL, p=
0.01). Serum GGT values≤26 show high negative predictive values for all-cause
mortality (91%). In univariate analysis, a cut-off level of GGT>26 mg/dL for
30-day mortality were OR: 3.1 (95% CI: 1.2–7.9).
The present study suggests that serum GGT level appears to be risk stratifica-
tion patients with PTE. The results should be confirmed with other randomized
prospective studies.

P2355
Acute pulmonary embolism in patients of advanced age
Thomas Berghaus, Wolfgang von Scheidt, Martin Schwaiblmair. Medical
Department I, Klinikum Augsburg, University of Munich, Augsburg, Germany

Background: It has been speculated that the atypical clinical presentation of acute
pulmonary embolism (PE) in older patients leads to a delay in diagnosis and
therefore contributes to the worse prognosis of older patients presenting with acute
PE.
Methods: In this single-centre study we investigated the delay in diagnosis and its
relation with in-hospital mortality in 202 consecutive patients with acute PE in a
period of 14 months. The study population was divided in a younger (≤ 65 years)
and an older age group (> 65 years).
Results: Older patients present more often hypoxic (p = 0.017) and with a history
of syncope (p = 0.046) than younger patients. Delay in diagnosis was not statisti-
cally different in both age groups (3.1±3.0 days in the younger and 3.5±3.1 days
in the older age group, p = 0.450). Age above 65 years was significantly associated
with an increased risk for in-hospital mortality (OR 4.36, 95% CI 0.93-20.37, p
= 0.043). Delay in diagnosis was not associated with an increase of in-hospital
mortality in univariate or multivariate analysis.
Conclusions: The atypical clinical presentation of acute PE in patients older than
65 years cannot be considered as a risk factor for late diagnosis. Moreover, delay
in diagnosis is not related to the higher in-hospital death rate of older patients
suffering from acute PE.

P2356
Incidence of recurrent thromboembolism and chronic thromboembolic
pulmonary hypertension after pulmonary embolism
Eva Serasli, Maria Antoniadou, Nikolaos Moisiadis, Vasilis Michaelidis,
Dimitra Siopi, Venetia Tsara. 2nd Chest Departement, “G. Papanikolaou”
Hospital, Thessaloniki, Macedonia, Greece

Aim: To assess the incidence of recurrent thromboembolism and chronic throm-
boembolic pulmonary hypertension (CTPH) and the associated risk factors.
Patients-Methods: Prospective study in 126 patients (mean age 54.4±15.8 years)
with confirmed acute pulmonary embolism (PE), during the period 2004-2010
(mean time follow up 32±19.7 months). For the evaluation of CTPH, patients un-
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derwent transthoracic echocardiography, ventilation-perfusion lung scanning and
the diagnosis was established with right heart catheterization.
Results: Recurrent venous thromboembolism was documented in 8, 7% of pa-
tients, with an incidence of 4.5% after 12 months (95% CI: 0.6-8.4%) and 11.5%
after 24 months (95% CI: 5.0-18%). The mortality was 2.6% at 1 year (95% CI:
0.0-5.5%), 3.7% at 2 years (95% CI: 0.0-7.4%) and 7.7% at 5 years (95% CI:
0.0-16.1%). Older age (p=0.046), SPAP>50mmHg (p=0.009) and thrombolysis
(p=0.005) were significantly associated with increased risk for recurrence. CTPH
was developed in 7 of 126 patients (5.6%). During the acute episode of PE, 33
patients (26.2%) presented with SPAP>40 mmHg and 54% of them were with
SPAP>50mmHg. CTPH developed in 7 of these 33 patients. Severe PH at the
time of the acute PE (SPAP>50mmHg) was associated with an increased risk of
CTPH (odds ratio: 20.385, SE: 0.88, P<0.05).
Conclusions: The rates of recurrent thromboembolism underscore the need for
long term follow up. Risk factors must be considered for the duration of anticoag-
ulant therapy. During the first year after an acute episode of PE, CTPH appears to
developed in a substantial number of patients. The severity of PH should increase
physicians’ awareness for the potential of CTPH.

P2357
Survey of thrombophilia causes in patient with deep vein thrombosis
admitted in Sari’s Imam Khomini Hospital during 2009
Ali Sharifpour, Qasem Janbabaee, Hasan Nattaj, Dr. Davoodi, Dr. Okhovvatian,
Ahmadi Nejad. Pulmonary, Mazandaran University of Medical Sciences, Sari,
Islamic Republic of Iran; Oncology, Mazandaran University of Medical Sciences,
Sari, Islamic Republic of Iran

Introduction: Thrombophilia is a condition in which there is a tendency for clot
formation and has an incidence of 1 per 1000 annually. About 2/3 of attacks
occurs as DVT and the remainder as PE or associated with DVT. Knowing these
hereditary factors can be helpful in designating a proper diagnostic template when
after it will be possible for each thrombophilic patient to be diagnosed in its proper
way.
Materials and methods: This is a descriptive study. Our patients were 70 DVT
patients whom were bedridden at Imam hospital, Sari, Mazandran, Iran. After
admission, they underwent heparin therapy followed by warfarin therapy for 6
months. In the next stage warfarin was stopped and after 2 weeks of heparin therapy,
required lab tests were requested. Needed data were collected by a questionnaire
and data were processed by SPSS18 statistical software.
Findings: 22 people (31.4%) were males and 48 people (68.6%) were females.
Mean age was 42.06±14.6 y. 12 of patients (17.1%) had diminished levels of
factor V Leiden while 58 people (82.9%) had normal levels. In 84% of patients
there were normal levels of fibrinogen and other 14% had increased levels of
fibrinogen.
Result:

Table 1. Results

V-Leiden 17% C protein 2.8%
Low fibrinogen 14% Anti phospholipid 1.4%
Protein S 12.8% OCP 14.5%
High-VIII 8.5% Bedridden 2.8%
High-IX 8.5% Pregnancy 2%
III Anti thrombim 4.2% Recent surgury 1.4%
G20210A 3.4% Malignany 1.4%

Conclusion: Our study shows that DVT is most common in females. In through
of non lab factors, OCP, history of no activity and trauma is more companionship
with incidence of DVT. In through of genetic factors, FVL and high level of
fibrinogen and low level of S protein are common.

P2358
Pulmonary anatomopathologic analysis and clinical manifestations related to
different diseases in patients with pulmonary thromboembolism – An
autopsy study
Aline Domingos Ruppert, Alexandre de Matos Soeiro, Edwin Roger Parra, Vera
Luiza Capelozzi. Pathology, Faculdade de Medicina da Universidade de São
Paulo, São Paulo, Brazil

Patients, who died due to pulmonary thromboembolism (PTE), may present
different clinical manifestations and symptoms depending on their underlying
diseases and comorbidities. The aim of this study was describe and associated
demographic and etiologic data, anatomic pathological findings and in-vivo man-
ifestations (Acute Respiratory Failure [ARF], Hemodynamic Instability [HI] or
Sudden Death) from autopsy reports of PTE patients.
Methods: We reviewed 291 autopsies of patients whose cause of death was
PTE. The following data were obtained: age, sex, clinical in-vivo manifestations,
post-mortem pathological patterns and main associated underlying diseases.
Results: The median age was 64 years, 127 men and 164 women. Pulmonary
histopathological changes were: diffuse alveolar damage (DAD), pulmonary edema
(PE), alveolar hemorrhage (AH) and lympho/plasmacytic interstitial pneumonia
(LPIP). The most common clinical manifestation was ARF (28.9%), followed
by SD (27.5%) and HI (26.8%). The most prevalent pulmonary finding was PE
(26.8%). Chronic Obstructive Pulmonary Disease was positively correlated to

LPIP (p=0.04). Linking in-vivo manifestations to pulmonary changes were found
significative relations between: ARF and PE (OR=2.99; p=0.01); ARF and AH
(OR=2.70; p=0.04); ARF and DAD (OR=8.79; p=0.03); HI and HA (OR=3.38,
p=0.01) and HI and DAD (OR=11.43; p=0.02).
Conclusions: The understanding of pulmonary physiopathological mechanism
involved with each PTE-associated disease can improve diagnosis in order to offer
prompt treatment and reduce mortality.
Financial support: FAPESP, CNPq.

P2359
Correlation of right ventricular ejection fraction with tricuspid annular
plane systolic excursion by electrocardiogram-gated 320 slice CT in chronic
thromboembolic pulmonary hypertension
Toshihiko Sugiura1, Nobuhiro Tanabe1, Nobusada Funabashi2, Naoko Kawada1,
Yukiko Matsuura1, Takayuki Juzyo1, Rintaro Nishimura1, Ayumi Sekine1,
Norituki Yanagawa1, Seiichiro Sakao1, Yasunori Kasahara1, Koichiro Tatsumi1.
1Department of Respirology,Graduate School of Medicine, Chiba University,
Chiba, Japan; 2Department of Cardiovascular Science and Medicine, Graduate
School of Medicine, Chiba University, Chiba, Japan

Purpose: There is a strong correlation between right ventricular ejection frac-
tion (RVEF) and tricuspid annular plane systolic fraction (TAPSE) determined
by echocardiography in subjects with pulmonary hypertension (PH). However, it
is unknown whether there a correlation between RVEF and TAPSE determined
by 320-slice CT. We tested whether TAPSE measured by enhance ECG-gated
volume 320-slice CT correlates with RVEF and correlates with pulmonary arte-
rial pressure (PAP) and pulmonary vascular resistance (PVR) obtained by right
heart catheterization (RHC) in chronic thromboembolic pulmonary hypertension
(CTEPH) subjects.
Materials and methods: 33 subjects (11 male, 61±10 yrs) with CTEPH under-
went enhanced retrospective ECG-gated volume 320-slice CT (Aquilion ONE,
Toshiba) and RHC. CT images were reconstructed every 5% from 0-95% of the
R-R interval and a series of apical 4-chanber images. TAPSE was measured from
systolic displacement of the RV freewall and tricuspid annular plane junction. RV
end-systolic and end-diastolic true volumes were measured from 3-dimensional
reconstruction and used to calculate RVEF.
Results: TAPSE and RVEF were 14.5±3.5mm and 47.0±14.3%, respectively. In
RHC, mean PAP (mPAP) and PVR were 41±12 mmHg and 683±364 dyne sec
cm-5, respectively. The correlation coefficient of TAPSE with RVEF was 0.78
(P<0.001). The correlation coefficients of TAPSE with mPAP and PVR were -0.63
(P<0.001) and -0.64 (P<0.001), respectively.
Conclusions: TAPSE by ECG-gated 320-slice CT correlated strongly with RVEF
and significantly with mPAP and PVR acquired by RHC in subjects with CTEPH.

265. Pulmonary hypertension in hypoxic lung
disease

P2360
Late-breaking abstract: 5-HT mediates susceptibility of rats with low
intrinsic aerobic capacity to hypoxia-induced pulmonary hypertension
Nicholas Duggan, Loredana Ciuclan, Victoria Burton, Olivier Bonneau,
David Rowlands, Martin Hussey, Jan Roger. Respiratory Disease, Novartis
Institutes for BioMedical Research, Horsham, United Kingdom

Introduction: Low aerobic exercise capacity has been linked with a higher prob-
ability of death. We have previously demonstrated that low exercise capacity rats
have increased susceptibility to pulmonary arterial hypertension when subjected to
chronic hypoxia. Here we investigate the role of 5-HT in conferring susceptibility.
Methods: We exposed high and low exercise capacity rats to a 10% O2 environ-
ment for 21 days, +/- daily treatment with a 5-HT inhibitor (pCPA). The animals,
bred over 21 generations for high (HCR) or low (LCR) running capacity, differ by
500%. PAH biomarkers were determined in heart, lung and blood.
Results: LCR rats developed significantly greater PAH pathologies compared to
HCR with regard to cardiac and pulmonary vessel remodeling, right ventricular
(RV) pressure and echocardiographic measures. Cardiac histology demonstrated
pCPA treatment ablated the RV hypertrophic response and myocyte apoptosis
in both HCR and LCR animals. 5-HT levels in LCR animals were increased in
response to hypoxia, yet unchanged in other groups, and levels in both strains
were ablated by pCPA treatment. Although pCPA effected reduction in all PAH
pathologies in all groups, subtractive analysis revealed no impact on the enhanced
vessel remodeling and only a partial effect on RV pressure observed in LCR
animals. RV mass and echocardiographic measures of RV function, however, were
fully reversed.
Conclusion: These data support our hypothesis that intrinsically low aerobic ca-
pacity may predispose individuals to developing pulmonary arterial hypertension,
and that the associated dysregulation of the 5-HT pathway principally impacts RV
function rather than vessel remodeling.
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P2361
Spirometric corroboration of radiolographic changes suggestive of COPD
and influence on ventilation-perfusion scanning
Joseph Abbott, Sophie Kinrade, Arun Lakhanpal, Hassan Burhan. Department of
Respiratory Medicine, Royal Liverpool University Hospital, Liverpool,
Merseyside, United Kingdom

Introduction: An abnormal chest radiograph (CXR) can affect the ventilation-
perfusion (V/Q) scan interpretation in the investigation of suspected pulmonary
embolism (PE). V/Q scans are not always preceded by a normal CXR and many
CXRs are reported as showing changes “compatible with COPD”.
We decided to ascertain whether radiological suspicion was supported by spiro-
metric evidence of COPD and whether those with more severe COPD were more
likely to have an intermediate probability V/Q scan.
Methods: All V/Q scans and CXR reports for the 12 months from February 2008
were analysed. The spirometry database was searched and results obtained.
Results: 68 patients had V/Q scans with CXRs reported as showing changes
compatible with COPD. 44 (65%) had not had spirometry.
Of the 24 (35%) patients with spirometry, 3 reports were unavailable and 19 (90%)
were consistent with COPD. The mean FEV1 was 60.2% predicted and the mean
FEV1/FVC ratio was 50.7.
The V/Q scan reports are classified according to COPD severity in the table below.

Table 1

Spirometry Number (%) VQ scan report: Probability of PE

Low Intermediate High

No evidence COPD 2 (9%) 1 1 0
Mild 4 (19%) 2 0 2
Moderate 5 (24%) 4 0 1
Severe 6 (29%) 5 0 0
Very severe 4 (19%) 5 0 0

Conclusion: Of the 68 patients reported as having radiological “evidence” of
COPD, only 24 (35%) had had spirometry. Of the 21 patients with spirometry
reports available, 2 (9%) did not have COPD.
None of the patients with COPD had an intermediate probability VQ scan.
COPD is often “reported” on a chest radiograph but spirometric evidence is not
always present and, if present, does not always confirm the radiological suspicion.

P2362
Comparative effects of amlodipine and sildenafil on the NT-proBNP levels of
patients with COPD-induced pulmonary hypertension
Fanak Fahimi1,2 , Babak Sharif-Kashani3, Shadi Baniasadi1, Ali Hamraghani2,
Jamshid Salamzadeh2. 1Pharmaceutical Care Department, Chronic Respiratory
Disease Research Center, TB and Lung Disease Research Center, Masih
Daneshvari Hospital, Shahid Beheshti University of Medical Sciences, Tehran,
Islamic Republic of Iran; 2Clinical Pharmacy Department, School of Pharmacy,
Shahid Beheshti University of Medical Sciences, Tehran, Islamic Republic of Iran;
3Lung Transplantation Research Centre, Chronic Respiratory Disease Research
Center, TB and Lung Disease Research Center, Masih Daneshvari Hospital,
Shahid Beheshti University of Medical Sciences, Tehran, Islamic Republic of Iran

Introduction: Pulmonary hypertension (PH) secondary to chronic obstructive
pulmonary disease (COPD) is an important cause of death. N-terminal of pro
brain natriuretic peptide (NT-proBNP) has been suggested as a noninvasive marker
for the presence and severity of PH. The changes in NT-proBNP concentration
correlated with clinical symptoms. Specific treatment of PH in the setting of COPD
has not been adequately studied. We assessed oral vasodilators’ (sildenafil and
amlodipine) effect on NT- proBNP level in PH due to COPD.
Methods: Forty clinically-stable patients with the history of COPD who had a
normal ejection fraction (EF), RV systolic pressure greater than 45 mmHg and
baseline blood NT-proBNP levels above 100pg/ml were enrolled. They were di-
vided into two groups. Patients in the first group received sildenafil 50 mg two
times daily (group A) and the second group was given amlodipine 2.5-7.5 mg once
daily (group B) for 2 weeks. NT-proBNP levels were measured before and after
the 2 week drug administration.
Results: Drug therapy with oral vasodilators (both amlodipine or sildenafil) could
significantly reduce NT-proBNP levels in COPD-induced PH patients. Also there
were no significant differences between amlodipine and sildenafil on lowering
NT-proBNP levels (effectiveness of therapies).
Conclusion: Drug therapy (oral vasodilators) in COPD-induced significantly de-
creased NT-proBNP levels in this study. Though, no significant difference between
amlodipine and sildenafil in reducing NT-proBNP levels was observed. Changes
in NT-proBNP levels could be used as an indicator to mirror the effectiveness of
therapies.

P2363
Prevalence of pulmonary hypertension and right ventricular dysfunction in
patients with mixed types of ILD
Charlotte Andersen1, Søren Mellemkjær2, Ole Hilberg3, Ulf Simonsen1, Jens
Erik Nielsen-Kudsk2, Elisabeth Bendstrup3. 1Department of Pharmacology,
Aarhus University, Aarhus, Denmark; 2Department of Cardiology, Aarhus
University Hospital, Aarhus, Denmark; 3Department of Pulmonology, Aarhus
University Hospital, Aarhus, Denmark

Pulmonary hypertension (PH) defined by a mean pulmonary artery pressure
(MPAP) > 25 mmHg worsens the prognosis of ILD and can compromise right
ventricular function. This study investigates the prevalence of PH and right ven-
tricular dysfunction in ILD patients.
Patients with a diagnosis of ILD based on HR-CT scan and lung function parame-
ters were screened by echocardiography to detect signs of PH. A tricuspid pressure
gradient (TI) ≥ 40 mmHg, dilatation or decreased tricuspid annular plane systolic
excursion (TAPSE) indicated PH on echocardiography. If possible, right heart
catheterisation (RHC) was performed in patients with PH on echocardiography to
confirm the diagnosis. NT-proBNP was measured in all patients.
Results (mean±SEM): 206 ILD patients were included. These had a diagnosis
of IPF (17%) NSIP (12%), DIP (5%), allergic alveolitis (6%), ILD associated to
collagenosis (18%), sarcoidosis (8%) or other/unclassifiet ILD (33%). Mean Dlco
and TLC was, respectively, 44±1% and 69±1% of expected. Mean NT-proBNP
levels were 496±111 ng/l.
30 patients (14.5%) had signs of PH on echocardiography (TI = 59±3 mmHg,
NT-proBNP 2209±657 ng/l). RHC data were obtained in 19 patients, and in 18,
the diagnosis of PH was confirmed (MPAP = 39±2 mmHg). Nine patients (5%)
had PH confirmed on RHC (MPAP = 42±3 mmHg) and had dilatation of the right
ventricle, decreased TAPSE (mean 1.38±0.14 cm) and markedly increased values
of NT-proBNP (mean 5599±1557 ng/l).
Conclusions: The estimated prevalence of PH in the present cohort of ILD
patients was 15%. 5% of patients had verified severe pulmonary hypertension
compromising right ventricular function.

P2364
Non-invasive evaluation in prediction of pulmonary hypertension in patients
with idiopathic pulmonary fibrosis
František Salajka1, Vladimír Bartoš1, Jakub Novosad2, Josef Štásek3, Josef Bis3,
Miroslav Brtko4, Pavel Polanský4, Vladimír Koblízek1, Vratislav Sedlák1.
1Department of Pneumology, Charles University Faculty of Medicine and
University Hospital Hradec Králové, Hradec Králové, Czech Republic;
2Department of Clinical Immunology and Allergology, Charles University Faculty
of Medicine and University Hospital Hradec Králové, Hradec Králové, Czech
Republic; 3First Department of Internal Medicine, Charles University Faculty of
Medicine and University Hospital Hradec Králové, Hradec Králové, Czech
Republic; 4Department of Cardiosurgery, Charles University Faculty of Medicine
and University Hospital Hradec Králové, Hradec Králové, Czech Republic

Pulmonary hypertension (PH) occurs rather frequently in patients with advanced
idiopathic pulmonary fibrosis (IPF). However, no reliable non-invasive screening
method of detection is available so far. Recently, new formula allowing to detect the
patients with PH among patients with IPF and, also, to assess the mean pulmonary
artery pressure (MPAP) in individual patients was published: –11.9 + 0.272 ×
SpO2 + 0.0659 × (100 – SpO2)2 + 3.06 × FVC%/TLCO% [1]. The aim of our
study was to confirm the usefulness of this formula in our group of IPF patients.
In a prospective study, lung function tests and right heart catheterization exami-
nations were performed in a group of 27 patients with IPF. In total, pulmonary
hypertension (MPAP > 20 mm Hg) was detected by catheterization in 17 patients
(63%). Compared with the results of the formula, the significant correlation was
not reached either for the PH defined according to the recent recommendation
(MPAP > 20 mm Hg, r=0.135, p=0.502). or when the border level criterion for PH
was heightened to 25 mm Hg, similar to the originally published data (r= -0.043,
p=0.833). Also, the use of the tested formula to calculate the level of MPAP in
individual patients was not helpful. We found only a non-significant correlation
between the level of the mean cMPAP and the calculated MPAP in individual
patients (r= -0.148, p=0.461).
In conclusion, our study did not confirm the possibility of using the published
formula to predict with sufficient accuracy either the presence or the level of PH
in patients with IPF.
Reference:
[1] Zisman DA et al. Prediction of pulmonary hypertension in idiopathic pul-

monary fibrosis. Respir Med 2007;101(10):2153–2159.

P2365
Endothelial dysfunction in patients with chronic obstructive pulmonary
disease
Natalya A. Kuzubova1, Elena Surkova2, Alexey Yu Gichkin1, Olga N. Titova1,
Mikhail D. Didur1. 1Pulmonology Institute, State Medical University, Saint
Petersburg, Russian Federation; 2Center of Molecular Medicine, State Medical
University, Saint Petersburg, Russian Federation

Chronic obstructive pulmonary disease (COPD) is one of important problems of
public healthcare. Structural and functional changes in the pulmonary arteries,
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vascular remodeling has been observed in all COPD patients. Pathophysiologic
findings of COPD could be explained by the effects of alveolar hypoxemia, en-
dothelial dysfunction. Endothelin 1 (ET-1) is a vasoactive mediator that causes
vasoconstriction and vascular wall proliferation.
The aim of the present study was to investigate systemic endothelial function
and some parameters of pulmonary and central circulation in patients with stable
moderate and severe COPD.
Methods: 20 COPD patients with 2 stage and 22 COPD patients with 3 stage
were under consideration. Endothelial function was determined by Celermajer’s
test, plasma level of ET-1 was measured by enzyme-linked immunoassay.
Results: Reduction of endothelin-depending vascular reaction was determined
in 28 patients (66%) with COPD: 18 patients were with severe and 10 patients
were with moderate COPD. There was no difference in vasodilatation endothelin-
depending function at 14 (34%) patients to compare with control ones. ET-1 level
in plasma of COPD patients with 3 stage was higher (p<0.05) vs. 2 stages patients
and healthy control (p<0.01). Linear regression analysis showed direct correlation
between ET-1 level and pulmonary artery systolic pressure (r=0.68). These results
mean that ET-1 dysfunction may contribute to increases in pulmonary arterial tone
and pulmonary hypertension in COPD.
We conclude: endothelial dysfunction in patients with COPD become intensify
from moderate to severe stage, that by-turn influence to increase on central and
pulmonary haemodynamics damage.

P2366
The influence of right ventricular diastolic functions and pulmonary
hypertension on exercise limitation and their relationship with serum
NT-proBNP levels in COPD
Tugce Sahin Ozdemirel1, Begum Yetis2, Nilufer Bayraktar3, Serife
Savas Bozbas1, Emir Karacaglar2, Gaye Ulubay1. 1Pulmonary Medicine,
Baskent University, Faculty of Medicine, Ankara, Turkey; 2Cardiology, Baskent
University, Faculty of Medicine, Ankara, Turkey; 3Biochemistry, Baskent
University, Faculty of Medicine, Ankara, Turkey

Introduction: During the course of the chronic obstructive pulmonary disease
(COPD); pulmonary hypertension (PHT), right heart failure, exercise limitation
develop due to elevated right ventricle afterload.
Method: In this study, 31 moderate-severe COPD patients, 20 healthy controls
were included.Right ventricular diastolic parameters, serum NT-proBNP levels
were studied. Exercise capacity was evaluated by cardiopulmonary exercise testing
(CPET).
Results: Echocardiography revealed PHT in 13 of the COPD patients. NT-proBNP
levels were found to be higher in the COPD group than in the control group,the
difference between was statistically significant (p<0.05). NT-proBNP level had
a relationship with PAP,there was no significant difference in NT-proBNP lev-
els between COPD patients with and without PHT (p>0.05). COPD patients
demonstrated statistically lower values than the control group with regard to
anaerobic threshold oxygen consumption (ATVO2) and carbondioxide production
(ATVCO2), and peak oxygen consumption (PVO2) and peak carbondioxide pro-
duction (PVCO2) (p<0.05). There was a negative correlation between NT-proBNP
levels, and AT, PVO2 values determined by CPET.There was a difference between
the COPD and control groups with regard to tricuspid annular plane systolic
excursion (TAPSE) value,an echocardiographic parameter (p<0.05).
Conclusion: Our study demonstrates that NT-proBNP levels show a correlation
with PAP and are raised in COPD patients.COPD may have a tendency for right
ventricular diastolic dysfunction and that exercise limitation might be predicted by
right ventricular functions and NT-proBNP levels.

P2367
Experience with pulmonary selective vasodilator treatment in COPD with
severe pulmonary hypertension
Silvia Ulrich, Gonca Suna, Lars Huber, Ursula Treder, Rudolf Speich.
Department of Heart, Vessels, Lung, Respiratory Clinic, Zurich, Switzerland

Background: Pulmonary hypertension (PH) in chronic obstructive pulmonary dis-
ease (COPD) is frequent and usually mild. However, some COPD patients present
with severe dyspnea and marked PH. Whether pulmonary specific vasodilator
therapy would be beneficial in this COPD subgroup is not known.
Methods: We analysed all patients with COPD ≥ GOLD II which were treated
with either inhaled Iloprost (Ih), Bosentan (B) or Sildenafil (S) in our PH clinic.
Results: From 2000 to 2007 we identified 14 patients (age 65±9 years, 5 females,
13 ex-smokers, BMI 26±5 kg/m2, mPAP 36±7 mmHg, SaO2 90±4%, FEV1
53±18%pred, TLCO 45±28%) treated with Ih (4), B (4), S (6). All patients were
treated with inhaled beta-stimulators, anticholinergics and steroids according to
their pulmonologists, all were orally anticoagulated and 10 were under supple-
mental oxygen. After 3 month, 5 patients improved their WHO/NYHA class (1 B,
4 S) and 10 their 6 minute walk distance (6MWD, 3 B, 2 Ih, 5 S, mean 67±54 m),
the mean resting SaO2 remained stable (91±5%). After 6 month, WHO/NYHA
class maintained improved in 5 patients (1 B, 1 Ih, 3 S) and 6MWD in 8 patients
(3 B, 3 Ih, 2 S, mean 77±46m) with a preserved SaO2 91±5%. 9 patients are still
alive 49±39 month after initiation of therapy.
Conclusions: In a highly selective COPD population with severe dyspnea and PH
at rest, specific vasodilator therapy may be beneficial and well tolerated. Further
studies in this field are highly warranted.

P2368
Evaluation of left ventricular function in patients with COPD – A mono
centric retrospective study
Sreejita Bhowmick1, Subhasis Ghosh2. 1Pulmonology, Calcutta National
Medical College, Kolkata, West Bengal, India; 2Pulmonology, Advanced Medical
Research Institute, Kolkata, West Bengal, India

The functional abnormalities of right ventricle in long standing chronic obstructive
pulmonary disease (COPD) have been well documented. Derangement of the
left ventricular (LV) function in such patients, in the absence of other disorders
affecting the LV, has not been clearly established.
This study has been designed to provide more definitive information concerning left
ventricular function in patients with COPD primarily to ascertain the involvement
of left ventricle in stable COPD patients in whom other sources of diastolic dysfunc-
tion has been systematically excluded which the previous studies had failed to do.
The aim of the study was to evaluate LV function in COPD patients.
To assess LV function in COPD patients, 30 patients with COPD without additional
cardiac diseases and 30 age and sex-matched healthy subjects were enrolled into
the study. We defined COPD by GOLD criteria. Well Investigated parameters of
Left ventricular diastolic functions like E/A (peak velocity of early E wave (E)/peak
velocity of early A wave (A) transmitral flow), IVRT (Isovolumetric relaxation
time), MPI (Myocardial Performance Index) were used for the evaluation of LV
diastolic function.
The study shows that 30% i.e. 9 out of the 30 patients admitted to the hospital with
COPD had left ventricular diastolic dysfunction and that the risk of association
with Left ventricular diastolic dysfunction is 6 times more in COPD patients than
in a normal individual.
In COPD patients, LV diastolic function is significantly impaired and its magnitude
is related with the severity of COPD as well as the increase in pulmonary artery
pressure. This is in spite of preserved LV systolic function

P2369
Severe pulmonary hypertension in chronic lung disease. Long term effects on
gas exchange of endothelin receptor antagonists or PDE5 inhibitors
Anna Stanziola1, Emanuela Carpentieri1 , Michele D’Alto2, Paola Argiento2,
Carolina Vitale1, Emanuele Romeo2, Manuela Pitassi1, Antonio Molino1,
Mauro Mormile1, Matteo Sofia1. 1Department of Lung Diseases, University
Federico II Naples, Italy; 2Department of Cardiology, Second University of
Naples, Naples, Italy

Drug therapy for pulmonary hypertension associated to chronic lung disease is
currently discouraged for the negative effects on gas exchange.We retrospectively
evaluated blood gases and 6MWT in patients with severe PH associated with IPF
or COPD during 12 months of treatment with Bosentan or Sildenafil. 22 pts with
diagnosis of severe pre-capillary PH at right heart catheterization were evaluated
including 10 IPF and 12 pts with COPD. Haemodynamical and long term respira-
tory function data were available in 20 pts: 5 pts with COPD treated with Bosentan,
5pts COPD with Sildenafil, 5 pts IPF treated with ERA and 5 pts with PDE5-inh.
Blood gases measuring paO2 and paCO2, PFTs and 6MWT were analyzed at
baseline, T6 and T12 months. A-aO2 gradient was calculated using alveolar gas
equation. Baseline there were not any difference between haemodinamics and gas
exchange profile between IPF and COPD (PAPm = 40mmHg vs 47mmHg), PaO2
58 vs 56 mm Hg, PaCO2 36 vs 37 mm Hg. In 5 IPF pts treated with ETRA
A-aO2 gradient increased by 28% and 30% at T6 and T12; in 5 IPF pts exposed
to PDE5-inib by 4% and by 6% at the same time points. The distance at 6MWT
decreased in IPF-ERA group (- 41 mt T12) and it increased (+90 mt T12) in IPF-
PDE5-inhib. In 5 COPD treated with ERA A-aO2 gradient increased by 13% and
22% at T6 and T12 respectively while in 5 COPD pts exposed to PDE5-inib did
non significantly change. At T12 the distance at 6MWT increased + 36 mt and + 88
mt in COPD-ERA treated and in COPD-PDE5inib treated respectively.Long term
treatment with sildenafil is not associated to detrimental effect on gas exchange
both in IPF or in COPD with severe PH.

P2370
Inhalation of a prostacyclin analog (iloprost) does not improve exercise
capacity in COPD with disproportional pulmonary hypertension
Lucas Boeck, Michael Tamm, Daiana Stolz. Clinic for Pulmonary Medicine and
Respiratory Cell Research, University Hospital Basel, Basel, Switzerland

Background: Pulmonary hypertension (PH) is a common complication of COPD.
Although it is likely that cardiovascular factors limit exercise capacity in patients
with disproportional PH, most systemic pulmonary vasodilators failed to show any
benefit in COPD. The objective of this trial was to investigate whether inhaled
iloprost improves exercise capacity in COPD patients with disproportional PH.
Methods: We performed a randomized, controlled, double-blind, cross-over trial
including 19 COPD patients with disproportional PH. Each patient was randomly
allocated to nebulized placebo, iloprost 10ug and iloprost 20ug (Multisonic®

Infracontrol) before performing a 6MWT at three different time-points. The pri-
mary endpoint was the change in walking distance, secondary end-points included
exercise test variables. Data were analyzed using mixed-effect models.
Results: Patients had a mean age of 73.2 years±6.7 and FEV1% pred of
51.6%±30.0. The mPAP was 49.2 mmHg±9.3 during exercise. Three patients
had severe side-effects, precluding study continuation. The walking distance was
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not significantly affected by treatment (mean � [95% CI] -12.4m [-32.7 to -
7.9],p=0.22). Neither the lowest SaO2 (-0.94% [-2.69 to - 0.82], p=0.28) nor
the perceived exertion on BORG scale (0.12 [-0.58 to 0.82], p=0.73) differed
among the groups. However, VO2 max (-76.9 mL/min [-122,1 to -31.6], p=0.002)
and the maximal minute ventilation (-2.99 L/min [-4.5 to -1.5], p<0.001) were
significantly lower in patients receiving iloprost as compared to placebo.
Conclusions: Iloprost inhalation does not improve exercise capacity in patients
with COPD and disproportional pulmonary hypertension.

P2371
Pulmonary hypertension and exercise performance in advanced COPD
Irina Lapteva1, Natalija Porakhonko1 , Elena Lapteva2, Irina Tishkova3.
1Pulmonology, RSPC of Pulmonology and Phthisiology, 2Phthisiopulmology,
BMAPA, 3Phthisiopulmonology, BSMU, Minsk, Belarus

Rationale: Pulmonary hypertension is a common occurrence in advanced COPD,
but its effects on exercise performance remain uncleared.
Aim: To determine the effects of pulmonary hypertension in advanced COPD on
exercise performance.
Methods: We conducted the exercise testing and the echocardiographic examina-
tion in 32 patients with advanced stable COPD. Mean pulmonary artery pressure
(mPAP) was calculated from the acceleration time of pulmonary flow. Exercise
capacity was evaluated by the distance walked in 6 min (6MWD) and by an
incremental cardiopulmonary exercise test (CPET).
Results: The patients had a forced expiratory volume in 1 s (FEV1) of 1.15±0.34
L (40% predicted, range 35-50%), corresponding to GOLD stages III and IV, and
a 6MWD of 310±62 m (mean ±SD). The CPET showed: a maximum workload
of 50±22 W, a peak O2 uptake of 12.4±3.4 mL/kg/min, a peak heart rate of
125±23 bpm, a peak respiratory exchange ratio 1.03±0.7, a ventilation (VE)/CO2
production slope of 34±9, and a peak O2 pulse 7.1±1.3 mL. The peak VE was
40±13 L/min, and the calculated maximum voluntary VE 42±18 L/min. There
was no significant difference in any of the CPET variables and 6MWD between
the patients with a mPAP < 30 mm Hg (mPAP 24±5 mm Hg, n =17) and those
with a mPAP> 30 mm Hg (mPAP 33±4 mm Hg, n=15). There was no correlation
between PAP and any of the exercise measurements.
Conclusions: These results suggest that exercise performance in patients with ad-
vanced COPD and mild to moderate pulmonary hypertension is essentially limited
by exhaustion of the ventilatory reserve.

P2372
Prevalence of established and exercise induced pulmonary hypertension in
COPD
Janne Hilde1, Ingunn Skjorten1, Sjur Humerfelt1 , Viggo Hansteen1,
Morten Melsom2, Jonny Hisdal1, Kjetil Steine2. 1Departement of Medicine, Oslo
University Hospital, Aker, Oslo, Norway; 2Departement of Medicine, Akershus
University Hospital, Lorenskog, Norway

Aim: To describe prevalence of pre-capillary pulmonary hypertension (PH) and
exercise induced pulmonary hypertension (EIPH) in COPD without left sided heart
diseases, and to relate PH to GOLD stages II- IV.
Methods: 98 patients, 64±7 yrs and 50% men, were recruited. Right heart
catheterization with exercise was done. Pulmonary vascular resistance (PVR) was
calculated. Pulmonary artery compliance (PAC) was defined as stroke volume/puls
presssure. Pre-capillary PH was defined as mean pulmonary artery pressure (mPAP)
≥ 25 mmHg and pulmonary capillary wedge pressure (PCWP) ≤ 15 mmHg. Pre-
capillary EIPH was defined as an increase in mPCWPexc ≤ 20 mmHg, and
increase in mPAPexc, combined with abnormal exercise responses both in PVR
(unchanged or increased from rest to exercise) and PAC (reduced from rest to
exercise).
Results: Prevalence of pre-capillary PH was 27% with mPAP 29±4 mmHg.
Categorized by GOLD stages, PH was found in 5% in GOLD II (mPAP 27±1),
28% in III (mPAP 28±4), and 52% in IV (mPAP 29±5). PCWP was normal at
rest, 11±3 mmHg. During exercise 17% showed pathological increase in mPCWP
(23±2mmHg). EIPH was found in 31%, mPAP rest and exercise 18±3 and
38±7mmHg, respectively. There were significant differences in mPAP for EIPH
vs no EIPH, p<0.05. Categorized by Gold stages, EIPH was found in 39% in Gold
II, 29% in III, and 10% in IV. Accumulated prevalence (PH and EIPH) was 58%.
Conclusion: PH and EIPH of pre-capillary type were a common finding in this
COPD population. In lack of upper normal limit for mPAP during exercise, we
suggest a combined evaluation of PAC and PVR during exercise to determine if
increase in mPAP is a pathologic or an expected physiologic response to exercise.

P2373
Arterial blood gases during exercise in chronic obstructive pulmonary disease
with and without pulmonary hypertension
Ingunn Skjorten1, Janne Mykland Hilde2, Morten Nissen Melsom3,
Viggo Hansteen2, Kjetil Steine4, Sjur Humerfelt1. 1Department of Pulmonary
Medicine, 2Department of Cardiology, Oslo University Hospital, Aker, Oslo,
Norway; 3Department of Pulmonary Medicine, 4Department of Cardiology,
Akershus University Hospital, Lorenskog, Norway

Aim: To evaluate blood gas responses during cardiopulmonary exercise test

(CPET) when patients with chronic obstructive pulmonary disease (COPD) were
categorized by GOLD stages and the presence of pulmonary hypertension (PH).
Methods: Right heart catheterization (RHC) and CPET to exhaustion with serial
blood gas measurements were performed in 98 COPD patients in GOLD stages
II-IV without left heart disease. Mean age±SD was 64±7 yrs and 50% were men.
PH was defined as mean pulmonary artery pressure (mPAP) at rest ≥ 25mmHg.
Results: See table. PH was observed in 5, 28 and 52% in GOLD stages II, III
and IV, respectively. At rest and at peak exercise PaO2 decreased whereas PaCO2
increased with advancing GOLD stages. At rest, only stage IV had lower (p<0.05)
PaO2 in patients with PH than in those without. At peak exercise, both stages III
and IV had lower (p<0.05) PaO2 in patients with PH than in those without. For
PaCO2 no significant differences were observed within each GOLD stage.

Table 1

mmHg GOLD II GOLD III GOLD IV

mPAP <25 mPAP ≥25 mPAP <25 mPAP ≥25 mPAP <25 mPAP ≥25

n 36 2 21 8 15 16
PaO2 rest, kPa 10.2±1.0 10.3±0.9 10.1±1.1 9.2±1.1 8.5±0.9* 7.5±1.5*
PaO2 max, kPa 10.2±1.2 12.0±0.1 9.3±1.7¶ 7.9±1.2¶ 7.6±1.0§ 6.4±1.1§

Values given as mean ± SD. *p=0.027; ¶p=0.036; §p=0.004.

Conclusion: PH was a common finding in advanced COPD. Arterial PaO2 at rest
and at peak exercise was inversely related to GOLD stages. Presence of PH within
each stage was associated with lower PaO2. Since RHC is not available to all COPD
patients, CPET is useful in selecting candidates. Low resting PaO2 and excessive
decline in PaO2 during exercise justify referral to further PH investigation.

P2374
Experimental hypoxia-induced pulmonary hypertension is prevented by
moderate exercise training in mice
Dorothea Peters1, Christina Klöpping1, Karsten Krüger2, Christian Pilat2 ,
Sushmita Katta1, Michael Seimetz1, Hossein Ardeschir Ghofrani1,
Ralph Schermuly1,3 , Werner Seeger1,3, Friedrich Grimminger1, Frank Mooren2,
Norbert Weissmann1. 1University of Giessen Lung Center, Excellence Cluster
Cardio-Pulmonary System (ECCPS), Justus-Liebig-University Giessen, Giessen,
Germany; 2Department of Sports Medicine, Justus Liebig-University Giessen,
Giessen, Germany; 3Department of Lung Structure and Development,
Max-Planck-Institute for Heart and Lung Research, Bad Nauheim, Germany

Pulmonary hypertension (PH), a progressive disease of multifactorial etiology, has
a poor prognosis and results in right heart dysfunction. PH is characterized by
pulmonary vasoconstriction and abnormal vascular remodeling processes. Current
medication does not cure the disease; at best disease progression can be mitigated.
Main symptoms of PH are fatigue and shortness of breath. Thus, exercise training
has been considered as counterproductive in the past. In our study, moderate
exercise training prevented pulmonary vascular disease in a mouse model of
hypoxia-induced pulmonary hypertension. During 21 days of exposure to hypoxia
mice were trained on a treadmill, daily, for five days a week. Readouts were max-
imum walking distance, maximum oxygen uptake (VO2 max), right ventricular
systolic pressure (RVSP), measured continuously by telemetry, right ventricular
mass in relation to the left ventricle and septum, and small vessel muscularization.
Treatment with sildenafil in combination with training improved the maximum
walking distance compared to non-trained control mice. Placebo-treated trained
mice in hypoxia showed a significant increase of VO2 max, the effect being similar
to the effect of sildenafil. RVSP was reduced to a healthy level in placebo-treated
trained mice; small vessel muscularization was reduced to a similar degree as with
sildenafil-treatment only. Chronic hypoxia induced a significant hypoxia-induced
upregulation of PDE5 in whole-lung homogenate, which was absent in trained
mice. Overall, our data demonstrate the efficacy of exercise training for preven-
tion of hypoxia-induced pulmonary hypertension, which might be mediated by
inhibition of PDE5 upregulation.

P2375
Biomarkers for pulmonary hypertension in interstitial lung disease
Elisabeth Bendstrup1, Søren Mellemkjær2, Ole Hilberg1, Jens
Erik Nielsen-Kudsk2, Ulf Simonsen3, Charlotte Andersen3. 1Department of
Pulmonology, Aarhus University Hospital, Aarhus, Denmark; 2Department of
Cardiology, Aarhus University Hospital, Aarhus, Denmark; 3Department of
Pharmacology, Aarhus University, Aarhus, Denmark

Pulmonary hypertension (PH) is defined by a mean pulmonary artery pressure
(MPAP)>25 mmHg. New patients with ILD are screened by echocardiography
to detect signs of PH. This study evaluates NT-proBNP, D-dimer, uric acid and
exhaled NO as biomarkers in diagnosis of PH in patients with ILD.
206 patients with ILD were screened for PH by echocardiography. A tricuspid
pressure gradient (TI) ≥ 40 mmHg, dilatation or decreased tricuspid annular plane
systolic excursion (TAPSE) indicated PH on echocardiography. If possible, right
heart catheterisation (RHC) was performed in patients with PH on echocardiogra-
phy to confirm the diagnosis. Levels of biomarkers in patients with and without PH
on echocardiography, were measured and sensitivity, specificity, negative (NPV)
and positive predictive values (PPV) for detection of PH were calculated.
Results (mean±SEM): 30 patients had PH based on echocardiography (TI = 59±3
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mmHg). In 19 patients, RHC data were obtained, and in 18, the diagnosis of
PH was confirmed (MPAP = 39±2 mmHg). There was a statistical significant
relationship between high values of NT-proBNP and the presence of PH, with an
area under the ROC curve of 0.85. With a cut-off value of 110 ng/l, higher values
of NT-proBNP had a sensitivity of 93%, a specificity of 55%, a NPV = 98% and
PPV = 27% for detecting PH on echo. 47% of the patients had NT-proBNP values
below 110 ng/l. There was no statistical significant relationship between the levels
of uric acid, fibrin D-dimer and exhaled NO and the presence of PH.
Conclusion: A value of NT-pro-BNP below 110 ng/l may be used to rule out the
presence of PH, and to reduce the need for echocardiographic screening for PH in
ILD patients.

P2376
Pulmonary hypertension in obesity-hypoventilation-syndrome
Christoph Kauppert1, Iris Dvorak1, Johannes Gebauer1, Florian Kollert2,
Frank Heinemann1, Michael Pfeifer1, Stephan Budweiser3. 1Center for
Pneumology, Donaustauf Hospital, Donaustauf, Germany; 2Department of
Rheumatology and Clinical Immunology, University Medical Center Freiburg,
Freiburg, Germany; 3Department of Internal Medicine III, RoMed Clinical
Center Rosenheim, Rosenheim, Germany

Introduction: In Obesity-Hypoventilation-Syndrome (OHS), pulmonary hyper-
tension (PH) is considered a common feature.
Aims: To determine frequency and severity of PH in OHS patients treated with
non-invasive pressure ventilation (NPPV).
Methods: Prospective cross-sectional study of consecutive patients admitted
for follow-up of NPPV (initiated ≥3 months before). OHS was defined by
BMI≥30kg/m2, capillary carbondioxid tension (PaCO2)≥45mmHg prior NPPV
initiation without other causes for hypoventilation. Right-heart catheterization
(RHC) was performed at rest without oxygen supplementation, daytime sleepiness
measured by Epworth Sleepiness Scale (ESS).
Results: 177 patients considered to have OHS were screened. Among 64 patients
who met the diagnosis criteria for OHS, 21 patients (10f, 11m; median age 62.2
[53.9;71.7] years, BMI 45 [40;53] kg/m2, PaCO2 39.6 [37.8;45.5] mmHg) gave con-
sent for RHC. Only 4 (19%) patients had normal mean pulmonary artery pressure
(mPAP<20mmHg), mPAP 18 [15;18.5] mmHg and pulmonary vascular resistance
index (PVRI) 224 [148;305] dyn*sec*m2/cm5; 8 patients (38.1%) presented with
“Borderline”-PH (mPAP 20-24mmHg), mPAP 22 [22.5;23] mmHg and PVRI 392
[287;485] and 9 patients (42.9%) had a manifest PH (mPAP≥25mmHg), mPAP 33
[29;34] mmHg and PVRI 440 [384;728]. In 3 patients with PH, pulmonary cap-
illary wedge pressure was >15mmHg; 2 of them presented with transpulmonary
pressure gradient >12mmHg. In patients with PH, ESS (7 [6;11]) was signifi-
cantly higher than in those without PH (3 [0.5;5.5], p=0.03) or Borderline-PH (3.5
[2.5;6.5], p=0.03).
Conclusion: Mild to moderate PH is quite frequent in OHS, even after initiation
of NPPV. Its impact on survival and quality of life has to be studied in future trials.

P2377
Left ventricle diastolic dysfuntion in severe COPD and exercise tolerance
Marta López1, Mariana Muñoz1, Rosa Planas2, Eduard Claver3, Maria
José Manuel1, Federico Manresa1, Jordi Dorca1, Salud Santos1. 1Pulmonary
Department, Hospital Universitario de Bellvitge. Grupo de Investigación
Neumológica. IDIBELL (Institut d’Investigació Biomèdica de Bellvitge),
Barcelona, Spain; 2Rehabilitation, Hospital Universitario de Bellvitge. IDIBELL,
Barcelona, Spain; 3Cardiology Department, Hospital Universitario de Bellvitge.
IDIBELL, Barcelona, Spain

COPD patients with similar airflow obstruction could have different degree of
dyspnea and exercise tolerance. Actually it is unknown why this happens. The aim
of our study was to evaluate the prevalence of left ventricle diastolic dysfunction
(LVDD) in stable severe COPD patients, analyzing its implication in exercise
tolerance and the relationship with specific functional and analytical parameters.
Methods: We evaluated 75 consecutive outpatients with FEV1 between 30-50%.
Twenty five (33%) were excluded because of previous heart disease, atrial fib-
rillation or Charlson score > 5. Pulmonary function test, 6-minute walking test
(6MWT), arterial gases, NTproBNP, inflammatory markers (CRP, leukocytes) and
echocardiographic DD parameters were performed in all patients.
Results: Patients were 67±6 y/o, 92% men, tobacco consumption 58±24 p/y.
Prevalence of risk factors was: hypertension 44%, DM 26% and dyslipidemia
32%. The functional data showed: FEV1 39±5%, FVC 76±16%, TLC 129±24%,
RV 228±87%, PaO2 67±10, BMI 28±5, dyspnea MRC scale I-II (72%) and III
(28%), 6MWT distance 367±87 m, BODE between 2-7.
LVDD prevalence was 98% (type I 85%, type II 15%). No relationship was found
between 6MWT distance or dyspnea and DD parameters (E/A ratio, pulmonary
vein flow, E/E’ ratio), hyperinflation or laboratory tests. LVDD did not correlate
to hyperinflation, inflammation or right ventricle overload.
Conclusions: Prevalence of LVDD in severe COPD patients is very high however it
does not seem this condition determines their exercise tolerance. In our study, high
prevalence of LVDD is not related to air trapping, inflammation or interventricular
dependence so other factors should be studied.
Funded SOCAP 2010
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P2378
Late-breaking abstract: Short term improvement in 6 minute walk distance
predicts long term survival in incident idiopathic pulmonary arterial
hypertension. Results from the Pulmonary Hypertension Registry of the
United Kingdom and Ireland
Yi Ling1, Martin Johnson1, David Kiely2, Robin Condliffe2, Charlie Elliot2,
Simon Gibbs3, Luke Howard3, Joanna Pepke-Zaba4, Karen Sheares4,
Paul Corris5, Andrew Fisher5, Jim Lordan5, Sean Gaine6, Gerry Coghlan7,
John Wort8, Michael Gatzoulis8, Andrew Peacock1. 1Scottish Pulmonary
Vascular Unit, Golden Jubilee National Hospital, Clydebank, United Kingdom;
2Pulmonary Vascular Unit, Royal Hallamshire Hospital, Sheffield, United
Kingdom; 3Pulmonary Hypertension Service, Hammersmith Hospital, London,
United Kingdom; 4Pulmonary Vascular Disease Unit, Papworth Hospital,
Papworth, United Kingdom; 5Northern Pulmonary Vascular Unit, Freeman
Hospital, Newcastle, United Kingdom; 6Pulmonary Hypertension Unit, Mater
Misericordiae Hospital, Dublin, Ireland; 7Pulmonary Hypertension Unit, Royal
Free Hospital, London, United Kingdom; 8Royal Brompton Pulmonary
Hypertension and Adult Congenital Heart Centre, Royal Brompton Hospital,
London, United Kingdom

Background: Improvement in 6 minute walk distance (6MWD) after 12-16 weeks
of treatment has been used as the primary end point in many pivotal pulmonary
arterial hypertension (PAH) clinical trials. However, the consensus view is that
although baseline 6MWD predicts survival, change in 6MWD (�6MWD) does
not.
Aim: To determine whether �6MWD after 3 months of disease targeted therapy
predicts long term survival in patients from the Pulmonary Hypertension Registry
of the UK and Ireland.
Methods: Retrospective observational study of all incident cases of idiopathic
(IPAH), heritable and anorexigen-associated PAH diagnosed in the UK and Ireland
between 1st January 2001 and 31st December 2009. Patients were divided into
low and high baseline 6MWD by the median 6MWD (295 m).
Results: Total of 646 patients were diagnosed. After 3 months of disease targeted
therapy, patients with absolute 6MWD >353 m (corresponding to the median
value at 3 months) had better survival than those with 6MWD < 353 m. Mean
improvement in 6MWD after 3 months of therapy was 42.4±75.8 m (median 37.5
m). Patients with greater increase in 6MWD from baseline to 3 months had better
post-3 months survival (hazard ratio 0.65, 95% confidence interval 0.42 to 0.99
per 100 metres improvement). In patients with low baseline 6MWD, �6MWD at
3 months of > 37.5 m had better survival compared to those with �6MWD at 3
months of < 37.5 m (Log-rank, p=0.03). This is not seen in patients with high
baseline 6MWD.
Conclusion: Change in 6MWD after 3 months of treatment predicts long term
survival in patients with low baseline 6MWD.

P2379
Comparison of hemodynamic effects of inhaled nitric oxide (iNO) and
inhaled epoprostenol (iEPO) in patients with pulmonary hypertension (PH)
Shilpa A. DeSouza, Kristen D. Sagliani, Ioana R. Preston, Kari E. Roberts,
Archan Shah, Nicholas S. Hill. Pulmonary, Ctitical Care and Sleep Medicine,
Tufts Medical Center, Boston, MA, United States

Rationale: Acute vasodilator testing with iNO during right heart catheterization
in pulmonary arterial hypertension predicts suvival and response to calcium chan-
nel blockers. iEPO is less expensive than iNO with fewer systemic effects than
intravenous EPO. We hypothesized that iEPO has similar vasodilatory efficacy as
iNO and their combination has additive effects.
Methods: Prospective double-blinded study of PH treatment-naïve consecutive
patients. Patients >18 years, WHO Group1-5 with pulmonary capillary wedge
pressures ≤ 20 were included. Patients received iNO, iEPO and their combination
in random order, with a washout phase between treatments. Hemodynamics at
baseline and treatments were reported as%change, means±SD. Correlation was
assessed with regression analysis. p<0.05 was significant.
Results: Patients enrolled: Group 1 (11), Group 2 (9), Group 3 (1), Group 4 (1),
Group 5 (1). 2 did not complete the study (hypoxemia and dyspnea respectively).
Mean pulmonary artery pressures (mPAP) in Groups 1, 2 and other groups were
47±12, 35±7 and 35±9.2. Mean pulmonary vascular resistances (PVR) were

Mean (SD) iNO 20PPM iEPO 50mcg/kg/min R2 p value

Group 1
%�mPAP -11.9(6.6) -11.5(9.3) 0.57 0.006
%�PVR -18.9(22.9) -16.6(21.7) 0.58 0.006
%�CO 4.1(21.5) 7.5(19.5) 0.52 0.01

Group 2
%�mPAP -6.1(9.6) -8.4(11.1) 0.59 0.014
%�PVR -25.8(24.6) -25.2(27.2) 0.55 0.021
%�CO 12.2(26.5) 6.4(18.2) 0.43 ns
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628±352, 416±323 and 397±80. Mean cardiac outputs (CO) were 5.0±1.3,
4.7±1.3 and 4.9±0.6. The 2 vasodilators correlated significantly and did not have
additive effects.
Conclusions: iNO and iEPO have similar effects on hemodynamics in PH patients.
iEPO may be a less expensive alternative.

P2380
Pulmonary artery diameter and pulsatility did not decrease after vasodilator
therapy lasting two years
Pierluigi Bracciale, Fabio Valerio, Salvatore Bellanova, Giuseppe Valerio,
Liliana Mangiacotti, Anna Grazia D’Agostino. Respiratory Disease, Ninetto
Melli Hospital, ASL BR/1, San Pietro Vernotico, Brindisi, Italy Respiratory
Disease, Ninetto Melli Hospital, ASL BR/1, San Pietro Vernotico, Brindisi, Italy
Respiratory Disease, Ninetto Melli Hospital, ASL BR/1, San Pietro Vernotico,
Brindisi, Italy Respiratory Disease, Ninetto Melli Hospital, ASL BR/1, San Pietro
Vernotico, Brindisi, Italy Cardiology and Haemodynamic, Vito Fazzi Hospital,
ASL LE/1, Lecce, Italy Radiology, Antonio Perrino Hospital, ASL BR/1, Brindisi,
Italy

Background: In Pulmonary Hypertension (PH) the Pulmonary Artery (PA) dilates
proportionally with pulmonary artery mean pressure (PAPx) and resistance (PVR)
together with a reduced pulsatility.
Aim of the study: Our aim was to assess effect of vasodilator therapy (eg Bosentan)
upon diameter and pulsatility of PA during PH.
Methods: Twenty patients affected by PH were studied by means of whole body
pletismography, haemodynamics, and HRCT. Bosentan (125mg bid) was admin-
istered for two years and examination were repeated again on 10 patients still
alive.
Results: In survivors Bosentan diminished pulmonary artery pressure and vascular
resistance; pulmonary artery diameter and pulsatility did not change significantly
with a modest worsening.
Conclusion: The lack of changes of diameter, despite the decrease of pressures,
indicate that progressive intrinsic wall vessel changes took place. Pulmonary artery
diameter and pulsatility do not allow to assess the response to the therapy.

P2381
The use of perioperative intravenous sildenafil in patients with mitral valve
disease and co-existent pulmonary hypertension during cardiac surgery
B.P. Madden, S. Sharma, E. Holden, Y. Looney, S.N. Fletcher, A. Sheth.
Department of Cardiothoracic Medicine, St George’s Hospital, London, United
Kingdom

Introduction: Patients who have mitral valve (MV) disease with associated
pulmonary hypertension (PH) may develop acute rises in pulmonary vascular
resistance (PVR) perioperatively.Such pulmonary hypertensive crises may signif-
icantly increase perioperative morbidity and mortality. Although there is limited
experience with agents to reduce the PVR, their use may be associated with
systemic hypotension.
Aim: To evaluate the safety and haemodynamic effects of intravenous (IV) silde-
nafil perioperatively, in patients with PH and MV disease undergoing cardiac
surgery.
Method: Nine patients, two males and seven females, age range 64 to 81 (median
76) years, with PH, mean pulmonary artery pressure range 30 to 56 (median 43)
mmHg, associated with MV disease, who had MV surgery, received IV silde-
nafil (1mg/ml) at a rate of 1mg/kg for one hour in the immediate post operative
period.Pulmonary and systemic haemodynamic measurements were recorded at
ten-minute intervals.
Results: A statistically significant reduction (p=0.006) in PVR was observed.There
was a trend towards improvement in the cardiac index (CI), although it did not
reach statistical significance (p=0.059).Mean systemic arterial pressure remained
stable and no detrimental effect on other haemodynamic parameters was noted.
Discussion: Our study suggests that perioperative use of IV sildenafil is safe and
not associated with systemic hypotension.We observed a favourable response in
PVR and a trend towards improvement in CI.We suggest that IV sildenafil should
be considered for selected patients with MV disease and PH who require MV
surgery.

P2382
Current epoprostenol use in patients with severe pulmonary hypertension
(PH): Data from the French PH registry
Emmanuel Bergot1, Olivier Sitbon2, Vincent Cottin3, Azzedine Yaici2,
Grégoire Prévot4, Laurence Rottat2 , Virginie Gressin5, Marc Humbert2,
Gérald Simonneau2. 1Service de Pneumologie, Hôpital Côte de Nacre-CHU,
Caen, France; 2APHP-Centre de Référence de l’Hypertension Pulmonaire
Sévère-Service de Pneumologie, Hôpital Béclère, Clamart, France; 3Service de
Pneumologie, Hôpital Louis Pradel-CHU, Lyon, France; 4Service de
Pneumologie, Hôpital Larrey-CHU, Toulouse, France; 5Actelion Pharmaceuticals
France, Paris, France

The management of pulmonary arterial hypertension (PAH) has evolved since the
early 2000s with the introduction of oral therapies, and consequently data on the
current use of epoprostenol (epo) are scarce.

Methods: Patients (pts) with a newly diagnosed PH treated with epo were analysed
from the prospective French PH Registry launched in Nov. 2006. The cut-off date
was 1 Sept. 2010.
Results: 177 adult pts were identified for analysis. 127 (72%) had PAH (group 1)
and among them, 81 (64%) had idiopathic, heritable or anorexigen-associated PAH
(IHAr-PAH), 17 (13%) connective tissue disease and 17 (13%) portopulmonary
hypertension. 6% of patients received epo for pulmonary veno-occlusive disease,
8% for PH with lung diseases, 12% for chronic thromboembolic PH and 2% for
miscellaneous PH. At the time of epo initiation, mean (±SD) age was 51±17 yrs.
7%, 43% and 50% of pts were in NYHA class II, III, IV, respectively, and 47%
were naive to PAH specific therapy. The 6-min walk distance was 309±131 m.
Haemodynamic measures confirmed severe impairment with mean PAP 56±13
mmHg, right atrial pressure 10±6 mmHg, cardiac index 2.0±0.6 L/min/m2 and
pulmonary vascular resistance 1194±571 dyn s cm-5. In the overall PH population,
survival estimates following epo commencement were 77%, 63% and 54% at 1,
2 and 3 years, respectively, and 82%, 72% and 69% in the subgroup of pts with
IHAr-PAH.
Conclusion: Epo is still used as first-line therapy in severe forms of PAH. It
is notably prescribed in non-group 1 PH in 28% of cases. In incident pts with
IHAr-PAH, 1- and 2-year survival is similar to that of historical cohorts, despite
the prior use of an oral treatment in 48% percent of them.

P2383
Effectiveness of “Korargin” in the therapy of pulmonary arterial
hypertension in patients with systemic lupus erythematosus
Olga Yakovleva, Aleksandra Klekot. Clinical Pharmacy and Clinical
Pharmacology, Vinnitsa National Medical University, Vinnitsa, Ukraine

Introduction: Pulmonary arterial hypertension (PAH) in systemic lupus erythe-
matosus (SLE) is a complex therapeutic problem and occurs from 5 to 14%. The
main pathophisiological mechanism of PAH is an endothelium dysfunction with
abnormality of nitric oxide synthesis (Ghofrani H.A. et al. J. Am. Coll. Cardiol.
2004; 43; 68S-72S).
Objective was to examine the efficacy of the “Korargin” (1 tabl. contains 0.1g
L-arginine and 0.1g inosine), production of “Korargin”, Uman, Ukraine in SLE
patients with PAH.
Methods: 30 SLE patients with PAH (mean age is 48.3±1.7 y.)were studied,
whom to conventional therapy was added “Korargin” 2 tablets 3 times a day for 8
weeks. The object of the effectiveness were increased distance of 6-minute walk
(6MW), changes in pulmonary artery pressure and improvement of functional class
(FC) PAH on WHO.
Results: II FC PAH was diagnosed in 80% patients. Patients with III FC was 20%.
From the 4th week and untill the end of the initial study, the patients demonstrated
a significant increase in the distance test of 6MW an average of 61.2±3.2 m com-
pared with the baseline data. In addition, it was observed decrease in pulmonary
arterial pressure on 11% in 37% of patients. 64% patients improved their FC.
Conclusion: Despite of the fact, that insufficient long-term follow-up period and
relatively non-severe population of SLE patients with PAH, having taken “Korar-
gin”, patients has improved tolerance to phisical activity, FC PAH on WHO and
hemodynamic parameters.

P2384
Impact of functional class change on survival in patients with pulmonary
arterial hypertension in the REVEAL registry
Robyn Barst1, Dave Miller2, Faith Beery2, Michael McGoon3. 1Pediatrics (in
Medicine), Columbia University College of Physicians and Surgeons, New York,
NY, United States; 2Statistical Analysis, ICON Clinical Research, San Francisco,
CA, United States; 3Cardiovascular Diseases, Mayo Clinic, Rochester, MN,
United States

Introduction: The Registry to EValuate Early And Long-term PAH Disease Man-
agement (REVEAL), a 55-center observational, US-based study, describes current
demographic, clinical, and treatment patterns in PAH patients (pts).
Objective: Determine if pts who improve from functional class (FC) III at enroll-
ment to FC I/II at follow-up (f/u) have a better 2-year survival than pts who remain
FC III.
Methods: 1,082 adults enrolled in REVEAL were assessed as FC III at enrollment
(based on most recent pre-enrollment evaluation) and had ≥1 f/u FC assessment
within the first year after enrollment. We classified pts based on their first FC f/u
assessment after enrollment as: 1) improved if FC improved to FC I/II; 2) un-
changed if remained FC III; or 3) deteriorated if worsened to FC IV. We compared
survival (estimates±SE) of these 3 subgroups from the first f/u FC assessment
(log-rank test).
Results: FC improved in 26% (n=281) of pts, was unchanged in 66% (n=718)
and deteriorated in 8% (n=83). At enrollment, there were no differences in gender,
PAH subgroup, right atrial pressure, or cardiac index; significant differences were
observed in age, proportion of newly diagnosed (diagnostic confirmatory cardiac
catheterization ≤3 months before enrollment) pts, and 6-minute walk distance
among groups. Two-year survival was 88±2%, 76±2%, and 34±6% for FC I/II,
FC III, and FC IV pts, respectively (P<0.001 for all pairwise comparisons).
Results are similar for both newly and previously diagnosed pts who were FC III
at enrollment.
Conclusions: Pts who improve from FC III to FC I/II appear to have a better
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2-year survival than those who remain FC III.

P2385
Inhaled treprostinil therapy in patients with pulmonary hypertension and
parenchymal lung disease
Arlene Schiro, Aaron Waxman. Pulmonary and Critical Care Medicine, Brigham
and Women’s Hosptial, Boston, MA, United States

The treatment of patients with Parenchymal Lung Disease (PLD) and Pulmonary
Hypertension (PH) is challenging. PLD is characterized by an imbalance between
alveolar ventilation and pulmonary blood flow. The ability to deliver therapy to
areas of lung that are well ventilated would utilize preserved V/Q matching and
improve drug delivery. This would reduce undesirable alterations in perfusion
caused by a systemic vasodilator and provide a more effective way of treating
these patients. We examined the response of patients with PLD and PH receiving
Inhaled Treprostinil. We followed eight patients with NYHA Functional Class IIIB
to IV symptoms with a mean PAP >25mmHg and PCWP of <15mmHg for at least
3-months. Five subjects had Obstructive Lung Disease and three were classified
as having Restrictive Lung Disease. All followed the usual protocol starting with
three breaths four times a day and gradually increased to the goal of nine breaths a
day. Two patients had to be reduced to six breaths a day due to throat irritation but
were able to increase back to nine breaths a day. One patient stopped the Inhaled
Treprostinil one week after starting therapy for worsening symptoms of shortness
of breath. Two patients were on a background PDE5 Inhibitor prior to starting
the inhaled treatment. All but one patient reported less shortness of breath after
initiation of treatment. The majority of patients had an improvement in 6-MWD
and Borg Dyspnea Scale. Our experience suggests that patients with PLD and PH
can be safely treated with inhaled Treprostinil. Inhaled Treprostinil may offer an
effective and well tolerated treatment in subjects with PLD and shortness of breath
exacerbated by PH.

P2386
Parenteral treprostinil for significant pulmonary arterial hypertension
associated with pulmonary fibrosis: A safety study
Rajeev Saggar1, Dinesh Khanna2, John Belperio1, Shelley Shapiro1,
Rajan Saggar1. 1Pulmonary Critical Care, UCLA Medical Center, Los Angeles,
CA, United States; 2Rheumatology, UCLA Medical Center, Los Angeles, CA,
United States

Objectives: Safety & efficacy of treprostinil (IV/SQ) in patients with pulmonary
fibrosis (PF) and PAH.
Methods: Prospective, open label trial of patients referred for lung transplantation
with PF/PAH (mean PA >35 mmHg & PVR >3 WU), treated treprostinil × 12
weeks.
Results: N=14 received treprostinil (18-97 ng/kg/min). The hemodynamics, 6MW,
BNP, and UCSD/SF 36 significantly improved. No significant changes were seen
in peripheral oxygen at rest or during 6MW.

Table 1 Baseline characteristics

Age years (SD) 63 (14)
NYHA Class (n=14) III 7/14 (50%)

IV 7/14 (50%)
Race Hispanic 8/14 (57%)

Caucasian 4/14 (29%)
Middle Eastren 1/14 (7%)
Filipino 1/14 (7%)

Diffuse Lung Disease Idiopathic Pulmonary Fibrosis (IPF) 4 (29%)
NSIP fibrosis 3 (21%)
Chronic Hypersensitivity Pneumonitis 2 (14%)
Pulmonary Fibrosis, unknown 1 (7%)
IPF/Emphysema (CPFE) 4 (29%)

Baseline Therapy (n) Phosphodiesterase-5 Inhibitors (PDE5-I) 5
Endothelin Antagonists (ERA) 3
ERA/PDE5-I 3
None 3

Conclusions: Chronic administration of treprostinil is well tolerated in patients
with PF/PAH. Prospective, multicenter, randomized-controlled studies are war-
ranted to verify these results

P2387
Cardiotonic agents affect pulmonary vessels in precision-cut lung slices
(PCLS)
Annette Dorothea Rieg1,2 , Rolf Rossaint2, Stefan Uhlig1, Christian Martin1.
1Institute of Pharmacology and Toxicology, Medical Faculty of RWTH Aachen,
Aachen, Germany; 2Department of Anaesthesiology, Medical Faculty of RWTH
Aachen, Aachen, Germany

Introduction: Cardiotonic agents play a major role in the therapy of heart failure.
Apart from their effects on ventricular contractility and systemic afterload, they
may affect the tone of pulmonary arteries (PAs) and pulmonary veins (PVs).
However, in particular the responses of PVs to cardiotonic agents are only poorly
defined.
Aims and objectives: We investigated the effects of α- and β-adrenergic agents
as well as vasopressin in PAs and PVs to clarify their potential role in pulmonary
hypertension (PH) or lung edema and coexisting heart failure.
Methods: After terminal anaesthesia with pentobarbital, PCLS were prepared
from female Dunken Hartley guinea pigs and investigated by video microscopy.
Concentration-response curves of various cardiotonic drugs were analyzed in PAs
and PVs.
Results: After stimulation with α1-adrenergic agents, PAs contracted up to 80.5%
± 3, in respect to the initial vessel area, whereas β2-adrenergic agents showed only
little effect. In contrast, after stimulation of α1-receptors PVs contracted up to 77%
± 2.6 and relaxed due to activation of β2-receptors up to 124.7% ± 2.8. Notably,
inhibition of β2-receptors unmasked the α1-mimetic effect of (nor)epinephrine.
Vasopressin contracted PVs up to 76.4% ± 7.4, without any effect on PAs.
Conclusion: Thus, vasoconstriction of PVs enhances capillary and venous hydro-
static pressures and promotes the development of lung edema. Our findings suggest
that (nor)epinephrine in combination with unselective β-blockers and vasopressin
might be harmful in patients with left heart failure. Further, α1-mimetic agents
might exacerbate a pre-existing PH and a failing right ventricle by contracting
PAs, whereas vasopressin might not.

P2388
Stability and microbial properties of reconstituted and diluted epoprostenol
with expanded stability
Olivier Lambert1, Dirk Bandilla2, Rupa Iyer3, Leonore Witchey-Lakshmanan4,
Nagesh Palepu5. 1Drug Product Operations, Actelion Pharmaceuticals Ltd,
Allschwil, Switzerland; 2Global Quality Management, Actelion Pharmaceuticals
Ltd, Allschwil, Switzerland; 3President, TPM Laboratories, Inc., Cherry
Hill, NJ, United States; 4Principal Consultant, Pharma CMC and IP, Piscataway,
NJ, United States; 5President and CSO, SciDose LLC, Amherst, MA, United
States

Microbial activity and stability of epoprostenol with expanded stability (EPO-ES,
Veletri®) were investigated at 5°C and 25°C over a range of concentrations.
EPO-ES was reconstituted and immediately diluted with sterile Water for Injection
(WFI) or Sodium Chloride 0.9% Injection (NaCl). Stability for up to 72 hours
(h) at 25°C was measured immediately following dilution (A), and after 1 (B) or
7 days (C) storage at 5°C. Shelf-life was assessed by determining the time over
which potency ≥90% was maintained. For microbiological testing, diluted samples
of EPO-ES were inoculated with S. aureus, P. aeruginosa, E. coli, C. albicans, A.
niger or C. sporogenes and incubated for up to 14 days at 5°C or 4 days at 25°C.
Potency of EPO-ES 6,000 ng/mL at 12h under test condition B was 92% for both
diluents.
Potency of EPO-ES 9,000 ng/mL under test condition C was 91% for WFI and
87% for NaCl at 12h, and ≥90% for both diluents at 12 and 24 h at 12,000
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Table 1. Potency of EPO-ES over time (Condition A)

EPO-ES, ng/mL Diluent Potency, %

0 hour 8 hours 12 hours 24 hours 72 hours

3,000 WFI 100 92 88 75 –
NaCl 100 91 86 72 –

6,000 WFI 100 96 93 87 –
NaCl 100 94 93 86 –

9,000 WFI 100 – – 90 –
NaCl 100 – – 90 –

12,000 WFI 100 – – 91 –
NaCl 100 – – 93 –

30,000 WFI 100 – – 97 91
NaCl 100 – – 97 90

Table 2. Shelf-life (hours) of reconstituted and immediately diluted EPO-ES at 25°C based on
potency and microbiological testing

Epoprostenol ES, ng/mL Condition A Condition B Condition C

≥3,000 – <6,000 12 Do not use Do not use
≥6,000 – <9,000 24 12 Do not use
≥9,000 – <12,000 24 12 12
≥12,000 – <30,000 24 24 12
≥30,000 72 48 24

and 30,000 ng/mL. No microbial proliferation occurred in any diluted solution of
EPO-ES.

P2389

P2390
Cardiac output measured by rebreathing nitrous oxide for the follow-up of
patient with pulmonary hypertension
Gael Deboeck, Robert McKenzie Ross, Joanna Pepke-Zaba. PVDU, Papworth
Hospital, Papworth, United Kingdom

Introduction: Careful and frequent assessment is important for management of

patient with pulmonary hypertension (PH). Cardiac output (CO) is one of the
most relevant indexes to be assessed but cannot be performed routinely because of
invasive determination. A simple non-invasive method, such as nitrous oxide inert
gas rebreathing (REB) could be performed at every clinic visit.
Aims and objective: To evaluate the possibility to follow up CO by REB against
thermodilution (TD) in patients with severe PH. (Dana Point class 1 and 4)
Methods: CO and Stroke volume (SV) were determined via TD and REB at two
different visits and spearman correlation were applied.
Results: Good correlations were found between TD and REB � (visit 1 – visit 2)
CO and �SV. TD and REB �CO and �SV correlated similarly with other indexes
of clinical assessment.

Correlation between TD and REB �CO and �SV and other � indexes

n 17 17 25 23 6 21
�CO TD �SV TD �6MWD �QOL �NT-proBNP �WHO

29 �CO REB 0.8 0.67 0.58 –0.46 –0.99 –0.19
17 �CO TD 0.93 0.66 –0.44 –0.99 –0.26
29 �SV REB 0.76 0.79 0.64 –0.49 –0.96 –0.27
17 �SV TD 0.93 0.64 –0.45 –0.92 –0.23

n: number of patient; 6MWD: 6 minutes walk distance; QOL: quality of life,; NT-proBNP: N-
terminal fragment of pro-brain natriuretic; WHO: functional classification following the world
health organisation.

Conclusions: Nitrous oxide rebreathing CO measurement can be used as a moni-
tioring tool of disease monitoring and potentially reduce the need for invasive CO
measurement in patients with pulmonary hypertension.

P2391
Use of non invasive gas exchange to track pulmonary vascular responses to
exercise in heart failure
Paul Woods, Bryan Taylor, Thomas Olson, Bruce Johnson. Division of
Cardiovascular Diseases, Mayo Clinic, Rochester, MN, United States

Simple metrics to quantify severity of pulmonary hypertension (PH) are lacking,
particularly with exercise. Studies have suggested that end tidal CO2 (PetCO2)
and ventilatory efficiency (VE/VCO2) may be good indicators of the pulmonary
vascular (PV) response to exercise in patients with PH. In addition, measures
of PV capacitance (stroke volume/pulmonary arterial pressure, PvCAP) are pre-
dictive of survival in the PH population and may potentially be estimated with
gas exchange. PH is common in heart failure (HF) and appears to have both
passive and reactive components. However, HF is associated with a number of gas
exchange abnormalities that could limit the ability of using PetCO2 or VE/VCO2
to estimate the presence of PH. The focus of this study was, a) determine how well
non-invasive gas exchange tracks the PV response to exercise and b) test a non-
invasive estimate of PvCAP. Forty-two patients with HF (age 54±9, LVEF 20±6,
NYHA class 3±1) undergoing rt.-hrt catheterization as part of a pre-transplant
evaluation were studied. PV pressures (Ppa/Ppw), cardiac output and PV resistance
(PVR) were obtained with simultaneous measures of gas exchange. PetCO2 and
VE/VCO2 obtained during moderate exercise (VO2 9±2ml/kg/mn, 37±13W) were
highly correlated (r -0.95) and thus data were analyzed in tertiles according to
PetCO2 (mean 23±3, 29±2, 36±4mmHg). PVR followed a decreasing trend from
low to high PetCO2 groups (365±256, 282±162, 188±91WU, p<0.01, r-0.47).
PvCAP from catheter measures was highly associated with a value estimated from
O2pulse/(1/PetCO2), (r=0.84). Non invasive gas exchange measures may represent
a relatively simple way to track PV response to exercise in HF.
NIH HL71478.

P2392
Is flying safe for individuals with pulmonary arteriovenous malformations
and hereditary haemorrhagic telangiectasia? A questionnaire-based study
Christopher Mason1, Claire Shovlin1,2 . 1Respiratory Medicine, Hammersmith
Hospital, Imperial College Healthcare NHS Trust, London, United Kingdom;
2NHLI Cardiovascular Sciences, Imperial College London, London, United
Kingdom

Background: Flight-related complications reported in individuals with pulmonary
arteriovenous malformations (PAVMs) and hereditary haemorrhagic telangiectasia
(HHT) have included deep venous thrombosis (DVT), ischaemic stroke, and haem-
orrhage from PAVMs. In addition there are concerns that the reduced barometric
pressure associated with flying might exacerbate PAVM-induced hypoxaemia.
Methods: With ethical approval (NRES 10/H0806/8), individuals with PAVMs
and/or HHT were sent a questionnaire to document flights they had taken, and
symptoms experienced during or shortly afterwards. Responses were correlated
with sea level erect oxygen saturations (SaO2), and haemoglobin (Hb).
Results: 159 replies were received (response rate 52%). 147 individuals had
flown, 97 (66%) with PAVMs. The median number of flights per individual was
25, totalling 18,943 flight hours in 3,950 flights. 111 (77%) respondents reported
no complications. Six (4%) reported dyspnoea, two (1%) had a deep vein throm-
bosis, and one had an ischaemic stroke whilst flying. However the most common
in-flight complications were HHT-related nosebleeds, reported by 26 (18%). There
was no difference in SaO2 at sea level between those who reported dyspnoea,
and those who did not (medians 93 [range 85–96]%; 94 [84–99]%). There was
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also no difference in Hb measured in clinic between the groups that developed
complications, and those who did not.
Conclusion: Flight appears safe for the majority of individuals with PAVMs and
HHT. It is difficult to predict who will experience complications. Recognition of
potential thrombotic and haemorrhagic sequelae should influence pre-flight advice.

P2393
Is there an association between hyperthyroidism and PAH and, if yes, is
pulmonary pressure decreasing after hyperthyroidism treatment?
Aysar Al Husseini, Shiro Mizuno, Jose Arroyo, Norbert Voelkel,
Donatas Kraskauskas, Harm Bogaard. Internal Medicine/Pulmonary and Critical
Care, Virginia Commonwealth University, Richmond, VA, United States

Rationale: About 30-40% of patients of idiopathic pulmonary arterial hyperten-
sion (IPAH) have thyroid dysfunction, in particular hypothyroidism. Pulmonary
vascular remodeling in PAH is characterized by proliferation of vascular cells and
thyroid hormones are known to promote angiogenesis (Mousa et al J Cardiovasc
Pharmacol, 2005). We therefore hypothesized that hypothyroidism would im-
prove pulmonary vascular remodeling in a model of angioproliferative pulmonary
hypertension (SuHx model).
Objectives: To clarify the effect of thyroid hormone on pulmonary vascular
remodeling in SuHx treated rats.
Methods: PAH was induced by the combined exposure of rats to the VEGF
receptor blocker SU5416 and hypoxia (SuHx). Hypothyroidism was induced by
PTU (10mg/kg, 5times a week), two weeks after the initial SU5416 dose (SuHx)
rats. RV function was determined by echocardiography. Right ventricular pressure
was measured by direct insertion of a conductance catheter into the heart.
Results: In SuHx rats, pulmonary vascular remodeling and pulmonary hyper-
tension were decreased after PTU treatment and completely suppressed after
thyroidectomy.
Conclusions: Thyroid dysfunction may affect the progression of pulmonary vas-
cular cell proliferation in patients with PAH.

P2394
Immunosuppression in systemic lupus erythematosus associated pulmonary
arterial hypertension (SLE-APAH): Improvement in exercise and functional
capacity
Yon Sung1, Judith Ashouri2, Roham Zamanian1, Lorinda Chung3,4. 1Division of
Pulmonary/Critical Care, Stanford University School of Medicine, Stanford, CA,
United States; 2Department of Internal Medicine, Stanford University School of
Medicine, Stanford, CA, United States; 3Division of Rheumatology, Stanford
University School of Medicine, Stanford, CA, United States; 4Division of
Rheumatology, Palo Alto Veterans’ Affairs Health Care System, Palo Alto, CA,
United States

Evidence suggests that inflammation plays a role in the pathogenesis of SLE-
APAH. We aimed to assess the effect of aggressive immunosuppression (IMM)
added to PAH-specific therapy in SLE-APAH. Stanford’s PAH database was
searched for patients who met American College of Rheumatology (ACR) criteria
for SLE and had PAH by right heart catheterization. Those who met ACR criteria
for other connective tissue diseases or had <6 months of follow-up were excluded.
Patients given IMM for >3 months were compared to those on PAH-specific
therapy only (non-IMM). Cumulative probability of freedom from worsening New
York Heart Association functional class (FC) was calculated with the Kaplan-
Meier estimator and compared by the log-rank test. Mean changes in parameters
between groups were compared by Student’s t-test. Thirteen patients met in-
clusion criteria; 6 were treated with IMM (3:high dose steroids+mycophenolate
mofetil, 2:intravenous cyclophosphamide, 1:hematopoietic stem cell transplant).
Mean follow-up was 12.9 months. There was no significant difference in baseline
demographics, SLE features, duration of PAH, hemodynamics, FC, 6 minute walk
distance (6MWD) or PAH-specific therapy between IMM and non-IMM groups.
At follow-up, hemodynamics and PAH-specific therapy did not differ between
groups. Mean improvements in FC (-1.2 vs 0.1, p=0.06) and 6MWD (+231 vs -20
m, p=0.02) were higher in the IMM group. The IMM group had more infections
(1.8 vs 0.3, p=0.05), but the percent of patients with serious infections did not
differ (33% vs 14%, p=0.56). IMM added to PAH-specific therapy may improve
functional and exercise capacity in SLE-APAH.

P2395
Monitoring of liver function in patients with pulmonary hypertension treated
with endothelin receptor antagonists: The value of a novel monitoring system
Charlotte Blewett, Eleanor Lunn, David Kiely, Lisa Martin, Judith Hurdman,
Neil Hamilton, Iain Armstrong, Paul Septon, Jane Wilkinson, Robin Condliffe,
Charlie Elliott. Sheffield Pulmonary Vascular Disease Unit, Royal Hallamshire
Hospital, Sheffield, South Yorkshire, United Kingdom

Background: Endothelin receptor antagonists are used for treatment of pulmonary
arterial hypertension (PAH). However, these drugs have been associated with liver
injury and patients require regular monitoring of liver function (LFT). We intro-
duced a postal system whereby patients receiving these therapies had blood taken
by their local practitioner and sent pre packaged boxes to our centre for analysis
and monitoring on a monthly basis.

Aim: We audited effectiveness of this system with respect to frequency of blood
sampling and compliance with accepted guidelines for monitoring of LFT de-
rangements.
Results: Data on 181 patients aged mean 61.6 was collected with mean duration of
therapy of 1.81 years representing a total of 327.61 patient years. Over this period,
2181 LFT’s were performed representing an mean 6.66 samples per patient year.
Of 181 patients 32.0% had ≥10 samples per year, 59.1% ≥ 8 samples per year,
72.9% ≥ 6 samples per year and 82.3% ≥ 4 samples per year. All patients had
LFT’s performed prior to commencing ERA therapy. Over this period 21 (11.6%)
had LFT > 3 ULN and 10 (5.5%) ≥ 8 ULN. Of these patients 48.4% of patients
with > 3 ULN had their ERA stopped and 19.4% of patients were re-challenged.
Of 10 (5.5%) of patients with LFT> 8 ULN 3 (30%) were re-challenged with
ERA. During follow up 87 patients died, of which 2 had LFT > 3 ULN. Data for
LFT’s was not available for 6 patients who died.
Conclusion: A novel system using pre-packaged boxes with prescribing centre
laboratory monitoring and supervision by specialist nursing staff is capable of
providing an acceptable level of compliance with recommended LFT monitoring.

P2396
Is there a link between long-term endothelial receptor antagonists therapy
and carcinogenesis in PAH: A case series?
Hammad Qureshi, Zeenat Safdar. Pulmonary-Critical Care Medicine, Baylor
College of Medicine, Houston, TX, United States

Objective: Endothelial receptor antagonists (ETRAs) are commonly used agents
in the treatment of pulmonary arterial hypertension (PAH). Data suggest a car-
cinogenetic potential of ETRA in animals treated with long-term high dose ETRA.
However, there is no such reported data on patients exposed to long-term ETRA
therapy. We report our novel data in five PAH patients who developed cancer while
on an ETRA.
Material and methods: Retrospective chart review conducted at Baylor College
of Medicine from 01/2005 to 12/2010 identified 5 patients who developed cancer
while on an ETRA. Demographic data, NYHA/WHO functional class, six-minute
walk distance (6MWD), type of cancer, echocardiogram, and survival data was
collected.
Results: Mean age was 55.4±8.6 years (Mean±SD). All were female and duration
of PAH was 6.80±1.92 years. Mean duration of ETRA therapy was 4.6±0.89
years. Four patients had idiopathic PAH and one patient had connective tis-
sue disease associated PAH. At the time of cancer diagnosis, BNP levels were
123.74±65.3 pg/ml, 6MWD was 390.25±75.3 meters, right ventricular systolic
pressure was 83±21.4 mm Hg, RAP was 11±2.23 mm Hg and CO was 4.12±.45
L/min. Follow-up duration after cancer diagnosis was 0.74±1.6 years. One patient
developed bronchoalveolar lung cancer, two patients had infiltrating ductal cancer,
one had malignant melanoma and one had multiple myeloma. One patient had
died while the other four patients are alive at the time of last follow-up.
Conclusion: Carcinogenetic potential of ETRA should be considered in PAH pa-
tients who are on long-term ETRA therapy. Further studies are needed to confirm
these findings.

267. Chest wall trauma and airway management

P2397
Surgery for late blunt traumatic diaphragmatic lesion
Danail Petrov1, Michail Plochev, Elyuar Goranov1, Georgi Yankov1,
Svilen Alexov2, Rossen Petkov1. 1Thoracic Surgery Department, University
Pulmonary Hospital “St. Sofia”, Medical University, Sofia, Bulgaria; 2Anesthesia
and Intensive Care Department, University Pulmonary Hospital “St. Sofia”,
Medical University, Sofia, Bulgaria

Objective: To evaluate the efficacy of surgery in the blunt traumatic diaphragmatic
lesions.
Material and methods: From 1990 to 2010 a total of 24 patients (pts) (3 female
and 21 male, mean age 47.1y) were operated on. Time from trauma to surgery
varied between 4 months to 8 years. The left hemidiaphragm was injured in 17
cases, while the right one in 7. The thoracic trauma was associated with other
injuries in 10 pts. In 3pts incarceration of herniated visceral segment was observed.
In 2 pts herniated stomach has been drained for “pneumothorax” and emergency
surgery was carried out.
Results: Laparotomy was applied in 3 pts with stomach volvulus. In 21 cases
thoracotomy was the surgical approach. Stomach, colon, small bowl, omentum
and spleen were most frequently found to herniated through the left diaphragmatic
defects, whereas colon and lever were mostly seen in the right enterothorax. In 1
patient transthoracic splenectomy was carried out because of a severe induration.
Dense adhesions were found in all cases. Mayo technique was performed in 19
pts for diaphragmatic repair. Marlex mesh was used in 4 pts and in 1 case an
original technique for repair of enormous diaphragmatic defect with pericardial
flap was carried out. Uneventful postoperative period was observed in all but one
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(pulmonary embolism, successfully treated). The mean in-hospital stay was 12.1
days. No relapse of the diaphragmatic lesion 1 to 16 years after the operation.
Conclusions: Patients with diaphragmatic rupture presenting in the late phase have
adhesion between the herniated abdominal and intrathoracic organs, and thus the
rupture is best approached and repaired via a thoracotomy, followed by very good
early and long-term postoperative results.

P2398
Pulmonary function after phrenic nerve transfer for brachial plexus avulsion
injury
Paulo Beraldo1, Ricardo Gepp2, Lívia Penna1, Sergio Ramalho1, Regis Silva2,
Eidmar Neri2. 1Pulmonary Function Laboratory, Sarah Network of
Rahabilitation Hospitals, Brasília, DF, Brazil; 2Neurosurgery Department, Sarah
Network of Rahabilitation Hospitals, Brasília, DF, Brazil

Objective: Spirometry was assessed in patients before and after full-length phrenic
nerve transfer surgery.
Methods: 16 patients (13 men; 17 to 58 years old) with brachial plexus injury
underwent full-length phrenic nerve transfer. By video-assisted thoracic surgery
the phrenic nerve was severed at a location just before its entry into the diaphragm,
harvested from the thoracic cavity, and transferred to the musculocutaneous nerve.
The median time between injury and surgery was 5.5 months (range 2.8 to 10.2).
Patients underwent follow-up evaluation 1.4 to 16.4 months with manual muscle
testing and spirometry; 3 patients were eventually lost to follow up.
Results: Baseline spirometric parameters were normal. Although no patient expe-
rienced pulmonary problems or respiratory complains following the surgery, we
observed a significant reduction of forced vital capacity (FVC), forced expiratory
volume in 1 second (FEV1), and FEV1/FVC, respectively, to 69% of predicted
values (±13; p<0.001), 68% of predicted values (±17; p<0.001) and 81% (±11;
p=0,03). The percent variation of FVC was -22% (±11; range -49% to -6%). We
observed a negative dependence between FVC and length of time after surgery
(Figure). The majority of patients exhibit motor improvement on the arm.

Conclusion: Although preliminary, our results point to a significant impact of
the surgery to spirometric parameters. This impact improves with the time after
surgery.

P2399
The review of therapy of 453 thoracic trauma patients during 17-year period
in a military hospital
Turgut Isitmangil, Nurettin Yiyit, Fatih Candas, Akin Yildizhan, Rauf Gorur,
Oryal Erdik, Saban Sebit, Habil Tunc. Department of Thoracic Surgery, GMMA
Haydarpasa Training Hospital, Istanbul, Turkey

The initial management in the golden hour after injury relates directly to chances
of survival in thoracic trauma.
In this study we reviewed the consequences of various types of thoracic injuries
and treatment modalities We hospitalised a total of 453 patients with major thoracic
trauma, consisting of 247 cases with blunt trauma and 206 cases with penetrating
trauma (caused by 125 gunshot wounds and 81 stab wounds) between January 1993
and December 2009. Four hundred three males and 50 females (mean age: 34.18)
were enrolled into our study. In the blunt trauma group, 16 hemopneumothoraces,
37 hemothoraces, 37 pneumothoraces, 35 lung injuries, 6 flail chest, 2 contusion
of the heart and 154 ribs, 15 sternal and 8 clavicular fractures were observed.
One patient was quadroparalysed and polytrauma was seen in 33 patients. Among
patients with gunshot wounds, there were 50 hemopneumothoraces, 42 hemotho-
races, 15 pneumothoraces, and 35 lung injuries. Among patients with stab wounds,
there were 22 hemopneumothoraces, 24 hemothoraces and 23 pneumothoraces.
In the patients with thoracic trauma, tube thoracostomy was performed in 195,
thoracotomy in 23, VATS in 8, laparotomy in 28, video-assisted thoracic surgery
in 1 and other operations in 20. Mean hospitalisation was 7.8 days. There were
five mortality in patients with blunt trauma and two mortality in patients with
penetrating trauma.
According to our suggestion; closed tube thoracostomy is very valuable in the
management of patients with pneumothorax and/or hemothorax except for some
thoracic trauma cases with uncontrolled intrathoracic bleeding or visceral organ
injury.

P2400
Omentopexy in rabbit for the repair of diaphragmatic defect and adhesion
assessment of viscera to propylene mesh
Abdoulhossein Davoodabadi1, Mehrdad Housseinpour2, Naser Golestani1.
1General and Thoracic Surgery, Kashan Medical University, Kashan, Islamic
Republic of Iran; 2Pediatric Surgery, Kashan Medical University, Kashan,
Islamic Republic of Iran

Background: The use of synthetic mesh for the repair of major congenital
diaphragmatic hernia may cause visceral adhesion to prosthesis and ongoing com-
plications. In present study the use of propylen mesh for the repair of diaphragmatic
hernia and its role in eliminating of visceral adhesion to repair site is evaluated.
Materials & methods: This experimental study was carried out on 20 adult New
Zealand rabbits (age: 6 months) assigned randomly into two equal groups. In one
group, after laparatomy a defect (size: 1×1 cm) was created on the diaphragm.
The suture was then repaired by sterile propylen mesh and nylon suture (thickness:
3/0 - 4/0). In another group, omentum was fixed on the mesh using a nylon suture
(thickness: 3/0). After 30 days the two groups were operated and the visceral
adhesion to repair site was compared using Mazuji scale.
Results: Nine (90%) out of 10 rabbits with propylen mesh repair had visceral
adhesion to the repair site. On classifying the grade of adhesion among the cases,
one, three, four and two rabbits were assigned the “0”, “I”, “II”, and “III” grades,
respectively. On the other hand, 4 (40%) out of 10 rabbits, in which the diaphragm
was repaired by propylen mesh and omentopexy method, visceral adhesion (grade
“I”) was seen to the site of repair. The rest of animals displayed no such adhesion
(P=0.015).
Conclusions: Omentoplasty after, repair of large diaphragmatic defect with propy-
len mesh reduces the visceral adhesion to propylen mesh, so in itraabdominal
operations which propylen mesh is used, omentoplasty also is recommended

P2401
The role of PEF and Vas score by pain assessment after thoracosurgical
interventions
Adam Rzechonek, Jerzy Kolodziej, Aleksandra Kaminska, Marek Lubicz.
Department of Thoracic Surgery, Medical University of Wroclaw, Wroclaw, Lover
Silesia, Poland Department of Thoracic Surgery, Medical University of Wroclaw,
Wroclaw, Lover Silesia, Poland Department of Thoracic Surgery, Medical
University of Wroclaw, Wroclaw, Lover Silesia, Poland Department of Computer
Science and Management, University of Technology, Wroclaw, Lover Silesia,
Poland

The pain after surgical interventions in the thoracopulmonary region is character-
ized by a longer period of occurrence lasting usually 72 to 96 hours, considerable
intensity and potential influence on the incidence of complications. Various clinical
parameters were used to determine the pain most precisely. Measurements of the
which one parameters the pain is most useful?
Aim: We looked for the most effective and simple method of pain assessment in
postoperative thorax surgery.
Material and method: 80 patients were operated for lung cancer. The clinical pa-
rameters of pain were assessed, namely: the visual analog pain scale (VAS), pulse
oximetry (SpO2), systolic and diastolic arterial pressure (RRs, RRd), spirometry -
vital capacity, forced vital capacity, forced expiratory volume in one second, peak
expiratory flow (VC, FVC, FEV1, PEF), measurement of pain intensity during a
spirometry test. These parameters were monitored during 96 hours after surgery.
Factor Analysis was applied in order to present the pain status of patients by using
one digit (the rotation method, VARIMAX). The common factors (F) were created
for various management methods.
Results: The factor F was created by using the data from the VAS and spirometry.
The correlation between F and PEF achieve a value -0,76 and between F and VAS
reach 0,97. The greater pain worsens outcome PEF and increases the VAS result.
Conclusions: In thoracosurgical practice, the interview with subjective assessment
of pain (VAS) and the one parameter (PEEF) of spirometry is great importance to
measure the intensity of postoperative pain.

P2402
Study of traumatic extrathoracic lesions associated with lung contusions
Voicu Voiculescu, Ovidiu Burlacu, Gabriel Cozma, Calin Tunea, Iris Miron,
Alexandru Nicodin. Thoracic Surgery Clinic, Municipal Clinic Hospital,
Timisoara, Romania

Objectives: This study brings an original contribution in setting some extrathoracic
lesion associations according to lung contusions’ extent, aspects that have not been
fully discussed in the medical literature.
Methods: We analyze 253 lung contusion cases, from the point of view of 89
variable categories, within the context of 1353 thoracic traumas. The data were
analyzed by the statistical processing system SPSS 15.0 for Windows.
Results: This study proves that the cranial traumas are associated with extensive
lung contusions (Chi-Square Tests 0,464), while the upper limb traumas are asso-
ciated with limited lung contusions (Chi-Square Tests 0,711). Abdominal traumas
are also associated with limited lung contusions (Chi-Square Tests 0,862). This
aspects suggest a certain pattern in lung contusion induction, and they represent
important etiopathogenical elements.
The clinical use of the results has an improved prognostic capacity according to
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the described associations. The existence of an extrathoracic lesion warns on a
possible lung contusion of a certain extension and it justifies subsequent various
radiological investigations in order to make it evident in complicated cases.
Conclusions: According to this study data, cranial traumas are frequently associ-
ated with extensive lung contusions in polytrauma cases. If the lung contusion is
not shown by the first thoracic radiography, subsequent Rx studies or CT scans are
needed, especially in the complicated cases.

P2403
Effectiveness of treatment of transdermal narcotics in rib fractures
Okan Solak1, Hidir Esme1, Kubilay Ocalan1, H. Volkan Kara2, Nuri Tutar2.
1Department of Thoracic Surgery, Afyon Kocatepe University, Afyon, Turkey;
2Department of Thoracic Surgery, Gumushane State Hospital, Gumushane,
Turkey

Rib fracture is the most common pathology in thoracic traumas. Severe pain is the
most common symptom. The use and dosage of narcotic analgesics in the early
period is controversial. Our aim is to investigate the efficacy of transdermal release
(TR) narcotics in these patients
There were consequtive 25 patients who had diagnosis of rib fractures. Patients in
group 1 (n=10) had intercostal nerve block (by bupivacain 0.5%), intramuscular
narcotic (meperidine) according to the weight of the patient and paracetamol per
orally. Patients in group 2 (n=15) intercostal nerve block (by bupivacain 0.5%),
transdermal release (TR) narcotics (fentanyl) and paracetamol orally. We used
Visual Analog Scale (VAS) for scoring the pain. The efficacy of treatment is
evaluated by calculation and scoring of VAS both at exertion and relaxation.The
sedation that might be by the narcotic agents was followed by Ramsey Sedation
Scale (RSS) and arterial blood gases. The study was ended in the fifthy day.
There were no difference for age, gender, type of trauma, additional pathology
number of fractured ribs and their localization between the two groups. Both groups
had improvement for VAS before and after treatment. The VAS improvement in
group 2 was better in both in relaxation and activity for the 5 days
It is difficult to establish the effective blood levels of parenteral narcotics so that
there is continous need for repetative administration of the drugs. In TD applied
narcotics the blood levels of the drugs are stable. The use of narcotics transdermally
instead of paranteral administration was more effective and comfortable by the
way of administration according to our study results.

P2404
Chest wall stabilization with titanium clips and rib bridge: Four case reports
Kuthan Kavakli1, Ersin Sapmaz1, Mehmet Dakak2, Orhan Yucel1,
Hasan Caylak1, Sedat Gurkok1, Sezai Cubuk1, Hakan Isik1, Alper Gozubuyuk1,
Onur Genc1. 1Department of Thoracic Surgery, Gulhane Military Medical
Academy, Ankara, Turkey; 2Department of Thoracic Surgery, TOBB ETU
Hospital, Ankara, Turkey

Introduction: Chest wall stabilization has a paramount importance. Herein, we
aimed to present our experience with the using titanium clips and rib bridges in
the chest wall stabilization.
Case 1: A 50-year-old man was referred to our clinic with multiple rib fractures
on the left side, bilateral lung contusion, left sided pneumothorax and left clavicula
fracture. A chest tube has been inserted to the left side and he has been entubated
because of respiratory insufficency. He was extubated successfully. Although the
lung contusion resolved, his blood saturation decreased frequently due to flail
chest and secretion retantion. We performed 5th,6th and 7th ribs stabilization with
titanium rib clip with 9 segments.
Case 2: A 73-year-old man admitted with chest pain and dyspnea. He had a motor
vehicle accident two months ago and he had treatment for multiple rib fractures
(4,5,6 and 7 ribs) and hemothorax on the right side. He underwent 4th and 5th ribs
stabilization with titanium rib clip with 4 and 5 segments.
Case 3: A 21-year old male admitted with the unstable anterior chest wall. He was
operated two times for deformity. His clinical presentation was compatible with
floating sternum as a long-term complication. He underwent sternum stabilization
with two implant bridges. He was discharged on the 5th postoperative day.
Case 4: A 58-year old male admitted with right upper lobe tumor which was
invasive to the anterior chest wall. He underwent right upper lobectomy with chest
wall resection including 2,3 and 4 ribs. We placed an implant bridge on the 3th
rib.
Conclusion: Rigit materials such as titanium clips and titanium rib bridge are
good alternative choice for the stabilization of chest wall.

P2405
Intercostal nerve blockage for pain control in blunt thoracic trauma
H. Volkan Kara1, Nuri Tutar2, Selma Yesilkaya2, Gokhan Ertas2, M. Erdem
Memetoglu2, Kadir Agladioglu2, A. Seckin Cetinkaya2. 1Department of
Thoracic Surgery, Gumushane State Hospital, Gumushane, Turkey; 2Department
of Chest Diseases, Gumushane State Hospital, Gumushane, Turkey

Blunt thoracic traumas are common clinical occasions in the emergency rooms.
There are several approaches in the medical management of these patients. In this
study we evaluated the the safety and efficacy of application of long acting local
anesthetic bupivacaine 5% in to the intercostal space.

There were 32 consequative patients in a single city state hospital in Turkey.
Median age of the patients was 42,4 (22 min 78 max). There were 27 male and 5
female patients. Admission to the ER were due to blunt trauma caused by falling
down or motor vehicle accident. The patients who needed to have chest tube
insertion either due to pneumothorax or hemothorax were excluded from the study.
The Visual Analog Pain Scale was asked every patient before starting treatment.
Mean value was 7.8 were patients with fractured ribs (n=12) and 7.3 for the
patients without fracture in the ribs (n=20). After the intercostal blokage and the
analgesic treatment themean values decreased to 4.2 and 4 respectively in the
following 24 hour. The patients discharged from the hospital in the following 3.4
days. The injection of bupivacaine 5% was to 1ml to 3 levels. First was to the site
having the most severe pain to the palpation plus one level up and down with the
well known standardized method. The procedure was repeated every day during
the hospitalization period.
Application of 5% bupivacaine into the intercostal space to patients having pain
is safe and effective. It decreases the the Visual Analog Pain Scale rapidly, need
for non opiod analgesics and decreases the hospitalization period and possible
morbidities due to secretion retention. It evidently improve the patients comfort.

P2406
Primary abscess of the chest wall – Case report
Cornel Petreanu1, Vasile Grigorie1, Cornel Savu1, Nicolae Galie1,
Emilia Tabacu2. 1Clinic of Thoracic Surgery, National Institute of
Pneumophtysiology Prof. Dr. Marius Nasta, Bucharest, Romania; 2Clinic of
Pneumology, National Institute of Pneumophtysiology Prof. Dr. Marius Nasta,
Bucharest, Romania

Introduction: The infections of the chest wall are uncommon. Usually, there are
secondary to previous procedures, such as median sternotomy and thoracothomy.
Primary chest wall infections are very rare. The incidence is difficult to establish
because of the sporadic nature of the problem and lack of reporting. The treatment
is based on the antibiotics and same infections maladies require radical resection.
Clinical features: The work presents a case of a very large primary abscess of the
chest wall, in the region interscapulaire.

No sign of the penetrating trauma was found.
Lab and imagistic studies: On blood examination, the total leucocyte count was
16800 cells UL -1. The imagistic evaluation indicated the lack of the osteomyelitis
lesion and localization in the soft tissue of the chest wall. All tests (sputum, liquid
abscess) no indicated presence of the mycobacterium tuberculosis.

Surgery: The surgical approach was very simply with incision and drainage.
Postoperatory outcomes: The evolution was very good with discharge of the
patient 7 days after.
Discussion: The principal differential diagnosis was the cold abscess, but all anal-
yses were negative and the evolution was favorable without specifical treatement.
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P2407
Minimally invasive repair for pectus excavatum (Nuss procedure) – Aesthetic
and/or functional?
Constantin Grozavu, Mihai Ilias, Dragos Marin, Daniel Pantile. Thoracic Surgery,
Spitalul Universitar de Urgenta Militar Central “Carol Davila”, Bucharest,
Romania

Background: Pectus excavatum is the most frequent anterior thoracic wall con-
genital malformation. Among teenagers, when the esthetics and clinical symptoms
become more important, pectus exacvatum becomes a real psychological problem.
During the time many treatment techniques have been proposed, conservative
or surgical. The minimally invasive repair technique of pectus excavatum, Nuss
technique, developed after 1986, is now the most used technique worldwide.
Objectives: Our study aimed to analyze the degree of patients’ satisfaction regard-
ing the esthetic results after the minimally invasive repair of pectus excavatum, as
well as the improvement of respiratory functional parameters.
Method: We will present some historical data related to surgical repair of pectus
excavatum, advantages and disadvantages of open surgery; also we will present
clinical and paraclinical evaluations, including anthropometric indexes, as well as
indications and contraindications of Nuss technique and possible intraoperative
and postoperative complications.
Our study was carried out on a group of patients with pectus excavatum, who have
been submitted to Nuss technique, during a timeframe of 4 years (2007 – 2011),
aged from 8 to 38 years. Prior to surgery the patients were submitted to a standard
protocol of investigations.
Results: We present the benefits of Nuss technique and the improvements of the
functional and aesthetical indexes.
Conclusions: Nuss technique is an efficient method, with very good aesthetical and
functional results, allowing quick social and professional patients’ reintegration,
as well as an improved self-image and self confidence.

P2408
Tracheal stenosis in children, old problem, new techniques
Theodor Zimmermann1, Robert Cesnjevar2, Sven Dittrich3, Martin Gloeckler3,
Tanja Radkow4. 1Pediatric Pneumology, Kinder- und Jugendklinik, FAU
Erlangen-Nürnberg, Erlangen, Germany; 2Pediatric Cardiosurgery, Kinder- und
Jugendklinik, FAU Erlangen-Nürnberg, Erlangen, Germany; 3Pediatric
Cardiology, Kinder- und Jugendklinik, FAU Erlangen-Nürnberg, Erlangen,
Germany; 4Radiology, Kinder- und Jugendklinik, FAU Erlangen-Nürnberg,
Erlangen, Germany

Tracheal stenosis is an unusual and sometimes lethal condition. Imaging: HR-CT
Thorax and volume rendering technique. With the flat detector CT it is possible
to visualize the relationship between trachea and the great vessels with high
spatial resolution during cardiac catheterization. During surgery, children are on
the heart-lung-machine (Stöckhert S-5, priming volume 200ml, D 100 kids oxi-
genator). The tracheal surface is usually exposed via median sternotomy. In case
of sliding plasties cardiopulmonary bypass (CBP) is used. Surgery is performed
on the empty beating heart at 30-32°C. Two arterial cannulas are used (innominate
artery and ascending aorta) in order to disconnect the innominate artery temporary
from the acending aorta. In the present of LSS a slide plasty with brochoscopic
control is performed. Tracheal stenosis from external compression is released
without CPB by aortopexy or resection of compressing ligaments (If additional
Tracheomalacia is present an external suspension is used. In the case of ventilatory
problems veno-venous-ECMO using a bilumen catheter for CO2-elimination can
be used. The postoperative care is characterized be a longer time of mechanical
ventilation (up to weeks) and a difficult weaning from the respirator. A modified
heart-lung-machine (Stöckhert S-5, Highlight 800 Oxigenator MEDOS) may be
used at the ICU, if necessary. We report 3 children suffering from different types
of tracheal stenosis.
Conclusion: A highly specialized team and individual management are essential
for good results. No surgical technique corrects all of the anatomic variants of this
disease. Long-segment tracheal stenosis is best treated using slide tracheoplasty
and concomitant repair of cardiovascular lesions.

P2409
Surgical treatment of primary malignancies of trachea
Igor Mosin1, Nina Mosina1, Olga Lukina2, Yana Dorofeeva1. 1Department of
Thoracic Surgery, St.Petersburg Pavlov’s State Medical University, St. Petersburg,
Russian Federation; 2Radiology, St.Petersburg Pavlov’s State Medical University,
St. Petersburg, Russian Federation

The main treatment of patients with primary malignant tumors of the trachea
is endoscopic recanalization of the trachea lumen with stenting and radiother-
apy. Radical surgery of the trachea primary malignancies is single-step circular
resection with end-to-end anastomosis.
The aim was to demonstrate that a single-step circular resection is possible when
tumor extension is 45% of the trachea length, with involvement of the epiglottis
subfold portion.
18 single-step circular resections were performed in patients with primary tumor
of the trachea. Adenocystic cancer of the trachea was diagnosed in 13 subjects,
and typical carcinoid – in 5. Among them over 45% of trachea was resected in
10 patients. Localisation and extension of the tumor was established by fibrobron-

choscopy, and MDCT. Tumor extension from 1.0 to 3.0sm was diagnosed in 8
patients, and from 3.0 to 6.0sm – in 10 patients. Single-step circular resections
and tracheotracheal anastomosis were performed in 7 patients, laryngotracheal
anastomosis - in 6, and a laryngotracheal resections were made in 5 patients.
Immediate and prospective results of the treatment are considered to be sufficient
in all patients. In Pearson-Grillo laryngotracheal resection the distance between
the anastomosis and vocal cords varied from 1 sm to 3 sm.
Single-step circular resection is the only radical surgical treatment of primary
trachea malignancies. Subfold portion involvement is not a contraindication to a
single-step circular resection of the trachea and subfolder portion of the epiglottis.
Postoperatively, a single-step circular resection for adenocystic cancer must be
followed by radiotherapy.

P2410
Congenital tracheal diverticulum seen in adult age: Two cases
Aykut Eliçora1, Serife Tuba Liman1, Salih Topçu1, Asli Gül Akgül1, Hasan
Tahsin Sarisoy2, Sevtap Gümüstas2, Seymur Salih Mehmetoglu1, Ahmet Ilgazli3.
1Thoracic Surgery, Kocaeli University, Kocaeli, Turkey; 2Radiodiagnostic,
Kocaeli University, Kocaeli, Turkey; 3Pulmonary Diseases, Kocaeli University,
Kocaeli, Turkey

Tracheal diverticulum is a very rare entity. Congenital ones appear 4-5 cm below
the vocal cords and in right lateral wall of trachea. Usually diagnosed incidentally.
We present here two tracheal diverticulum diagnosed incidentally.
Case 1: A 65-year old male patient was admitted to our clinic with back ache
and cough. The CT scan of the chest showed posterior mediastinal mass and
tracheal diverticulum which was in the middle of trachea at posterolateral wall.
Fiberoptic bronchoscopy demonstrated the communication between the trachea
and the diverticulum. The patient was operated because of posterior mediastinal
mass, not considered for tracheal diverticulum.
Case 2: A 51-year-old male patient was admitted to clinic of nephrology with
chronic renal failure. The patient was referred to our clinic with dyspne. The CT
scan of the chest showed pleural effusion and a tubular air-filled structure, which
was adjacent to the posterolateral wall of the trachea at the level of thoracic inlet.
Fiberoptic bronchoscopy demonstrated a communication between trachea and di-
verticulum. The patient was treated conservative management with antibiotics and
bronchodilators.

Treatment options of tracheal diverticulum include surgical resection and conserva-
tive management. Treatment options change depending on the patient’s symptoms,
age and physical state. Surgery is recommended for symptomatic patients, conser-
vative medical treatment for elderly and debilitated patients.

P2411
Intraoperative management of tracheobronchial ruptures after double-lumen
tube intubation
Kenan Can Ceylan, Seyda Ors Kaya, Ozgur Samancilar, Ozan Usluer,
Soner Gursoy, Ahmet Ucvet. Thoracic Surgery, Dr. Suat Seren Chest Diseases
and Thoracic Surgery Training and Research Hospital, Izmir, Turkey

Background: Tracheobronchial rupture is an uncommon but a potentially serious
complication of endotracheal intubation. In this study, diagnosis and treatment
strategies of a specific group of ruptures caused by double-lumen tube intubation
is presented.
Methods: The medical records of 18 patients diagnosed and treated for tracheo-
bronchial rupture after double-lumen tube intubation between January 1999 and
October 2010 is analyzed retrospectively.
Results: In all cases, the rupture occurred at the membranous part. The average
length of the laceration was 2.44±1.78 cm. The most common localization of the
rupture was at the lower third of the trachea (n=7, 39%) or at the left mainstem
bronchus (n=7, 39%). One patient was diagnosed before the incision by fiberoptic
bronchoscopy and 17 patients by direct vision of the rupture intraoperatively. All
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patients are treated successfully with surgery. There was not any morbidity or
mortality recorded related to the tracheobronchial rupture.
Conclusions: The thoracic surgeons must be alerted for any tarcheobronchial rup-
ture in patients that are intubated by double-lumen tube which is commonly used
for thoracic operations. Immediate repair must be performed for any laceration
which is diagnosed intraoperatively.

P2412
Perfection of diagnostic and tactic of stage-by-stage endosurgical treatment of
cicatricial stenoses of a trachea
Shukhrat Hudaybergenov1, Georgiy Pahomov2, Otabek Eshonkhodjaev1,
Irisov Ortikali1 , Rustem Hayaliev2. 1Department of Lungs and Medyastinum
Surgery, Republican Specialized Centre of Surgery Named after Academician
V.Vakhidov, Tashkent, Chilanzar Region, Uzbekistan; 2Department of Faculty and
Hospital Surgery, Tashkent Medical Academy, Tashkent, Uzbekistan

Background: Research devoted to studying of complex treatment of cicatricial
stenoses of trachea (CST) with use of various methods of stage-by-stade surgery
including endoscopic laser photodestruction, bugging, stent insertion and tracheal
resection are presented.
Methods: The analysis of results of diagnostics and endoscopic and surgical
treatment of 101 patients with CST was made. 1 group have made of 44 (43,6%)
patients at whom extent of a stenosis has made to 2 sm and 2 group have made of
57 (56,4%) patients with a long of cicatricial zone of a trachea more than 2 sm.
Results: After endoscopy in a case of restenosis were carried out by a following
stage a circular resection at 36 patients. At 51 (50,5%) the patient endosurgical
methods were independent and an effective treatment and have allowed them to
avoid reconstructive surgery. At 29 (28,7%) patients endoscopic methods have
served as a preparatory stage to a circular resection of a trachea. So in 1 group
endoscopic method of treatment as stages of surgical corrections of CST was
independent and effective at 28 (71,8%) from 39 patients, while in 2 group at 18
(36,0%) patients that is authentic twice less than in 1 group.

Conclusion: The diagnostic-and-treatment algorithm and tactics of combined
stage-by-stage treatments with application of hi-tech methods of diagnostics and
treatment depending on extent of CST is developed.

P2413
Evaluation of plethysmography findings as a diagnostic method for patients
with post-intubation tracheal stenosis (PITS)
Seyed Mohammad Reza Hashemian, Hamid Reza Jamaati, Mohammad
Behgam Shadmehr, Oldooz Aloosh, Negin Negin Alizadeh Shaygh,
Golnar Radmand. Critical Care, NRITLD/Chronic Respiratory Disease Researc
Center CRDRC, Tehran, Islamic Republic of Iran Tracheal Disease Researh
Center, NRITLD/SBMU, Tehran, Islamic Republic of Iran Medical, George
Mason University, Fairfax, VA, United States

Introduction: PITS is a serious disease can caused many diagnostic problems. It
caused by cuff pressure during tracheal intubation. Generally, invasive diagnostic
methods, based on fiber-optic or rigid bronchoscopy, are suggested for initial
treatments.
Aims and objectives: This study aimed to evaluate the plethysmography findings,

as a diagnostic method for PITS; and assess the relationship between plethysmog-
raphy and bronchoscopy findings in patients with PITS.
Methods: The sample included 30 patients, who were admitted to an ICU or
in a surgical ward during the course of a year and had been diagnosed with
PITS. All patients after taken an history underwent plethysmography and then
rigid bronchoscopy; and the relation between plethysmography and bronchoscopy
findings was able to be examined.
Results: Regarding the relationship of the variables under evaluation by bron-
choscopy with plethysmography findings, stricture intensity had the highest correla-
tion with SRaw (resistance of upper airways) with a p-value=0.001.The relationship
of the length of stricture with FEV1, MEF 50 and MEF 75 was significant (P-value
= 0.039, 0.042 and 0.036 respectively) in the univariate and with RV% and TLC%
in the multivariate analysis.
Conclusions: Significant relationships were found between plethysmography and
rigid bronchoscopy findings in patients with PITS; some statistical formulas were
developed which allow medical practitioners additional opportunities to estimate
the stricture intensity without bronchoscopy. Other significant relationships were
also found - regarding the length of stricture - which affirmed the effectiveness of
plethysmography for evaluation of patients with PITS.

P2414
Difficult intubation of the esophagus or trachea stent – When cervical muscle
contractures combined with the narrowing. Descriptions of cases
Adam Rzechonek, Jerzy Kolodziej. Department of Thoracic Surgery, Medical
University of Wroclaw, Wroclaw, Lover Silesia, Poland

Purpose: The muscle contraction is the main cause of difficulty of tracheal intu-
bation. Self-expanding tube stents are typically placed using a rigid bronchoscope.
How to do it by simultaneous occurrence of strictures and the stiff neck.
Material: We described 2 cases of patients with received prolonged mechanical
ventilation in an intensive care unit. In both patients developed: stiff neck and
tracheoesophageal fistula (TEF).
The insertion of self-expanding stents has been found successful in both patients.
Method: After failed attempts to insert the rigid endoscope, there were temporarily
used an oral endotracheal tubes. To put them we used a laryngoscope to visualize
the throat, fiberscope’s and guides with stringed tubes. By Hegar’s method (pushing
and replacing tubes in increasingly diameter) were obtained extending of tracheal
stenosis or narrowing of pharyngeal sphincter. Then through the intubation tube the
adjusted stents were inserted into the trachea or esophagus. Correction or control
of positioning of stents ended treatments.
Conclusions: Stiff neck and narrowing of the trachea or esophagus, are a signifi-
cant obstacle in the establishment of the stents. They should be taken into account
in planning treatment.
Use of fiberscope, guides and intubation tubes of increasing diameters is relative
simple and cheap way to solve the problem.

P2415
Transcervical versus transsternal approach of bronchial stump following
pneumonectomy – Two methods in an open competition
Adrian Istrate1, Cristian Paleru1, Olga Danaila1, Ciprian Lovin2, Dan Ulmeanu3,
Ciprian Nicolae Bolca1, Andrei Cristian Bobocea1, Radu Serban Matache1,
Ioan Cordos1. 1Thoracic Surgery Clinic, National Institute of Pneumology
“Marius Nasta”, Bucharest, Romania; 2Thoracic Surgery Department,
Emergency Clinical County Hospital, Galati, Romania; 3Thoracic Surgery
Department, Emergency Clinical Hospital “Elias”, Bucharest, Romania

Introduction and objectives: Bronchial stump dehiscence after pneumonectomy
was classically treated trough transsternal transpericardic approach, method de-
veloped in the 60’s. In 1996, Azorin, performed first bronchial transcervical
approach.
Methods: Between March 2001 and February 2010 in our Clinic, we performed 15
cases of transsternal transpericardial approach (6 cases of left primitive bronchial
fistula) and 2 cases of transcervical approach of the left bronchial stump fistula.
Results: In transsternal transpericardial approach: M:F = 12:3, 11 neoplastic
(73,57%)/4 TB empyema, 4 cases early (<30 days) fistula and 10 cases of late
fistula. 1 case of pulmonary artery lesion, no mortality, fistula recurrence in one
case (one line stapled bronchus). The average hospitalization was 7 days and
clinical follow-up was between 2 and 56 months. The transcervical approach: M:
F = 1:1, both empyema. Mean operating time was reduced to 40 minutes, related
to 150 minutes of the transsternal transpericardial approach, with full mobilization
of the patients second day after surgery and a hospitalization of 3 days. Clinical
follow-up was between 2 – 16 months.
Conclusions: Even that transsternal approach of the bronchial fistula remain a
major option, the new transcervical approach offer in selected cases an non-
traumatic, non-shocking alternative, with very good result. Good experience in
mediastinoscopy is required.
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P2416
Efficiency of nebulised therapy in preventive maintenance of bronchial stump
insufficiency after pneumonectomy
Shuhrat Hudaybergenov1, Georgy Pahomov1,2 , Rustem Hayaliev1,2,
Ortikali Irisov1, Otabek Eshonhodzhaev1,2, Ezoz Rizaev2. 1Department Surgery
of Lungs and Mediastinum, RSCS Named after Acad. V.Vahidov, Tashkent,
Uzbekistan; 2Hospital Surgery Kafedra, Tashkent Medical Academy, Tashkent,
Uzbekistan

Introduction: Introduction for preventive maintenance COPD nebulised therapy
(NT) promotes the high local activity of inhalated remedies.
Purpose: To value efficiency of NT in preventive maintenance of bronchial stump
insufficiency (BSI) after pneumonectomy (PE).
Material and methods: The interesting results were received at study of the in-
fluence accompanying pathology on frequency of development BSI after PE. The
frequent diseases were COPD and heart-vascular pathology. So from 390 patients
in 207 (53,1%) accompanying COPD was revealled, on background which after
PE in 36 (17,4%) patients was noted development of BSI. In turn, amongst 183
(46,9%) patients without accompanying COPD this complication was noted only
in 2,7% of the cases. That is to say, presence of COPD raised the risk of the
development BSI more then in 6 once.
Results: Introduction NT has allowed in the main group to reduce the risk of the
intensification COPD to 16,1% after PE on the left and 17,2% after PE on the right,
and frequency of the development of BSI on background accompanying COPD
decreased to 3,2% and 6,9% accordingly. In the main group accompanying COPD
was revealled in 60 patients (61,2%), activation after operation was noted in 10
(16,7%) patients, but development of BSI only in 3 patients, that has formed 5,0%.
Findings: Introduction of NT for preventive maintenance COPD promotes not
only reliable improvement of the factors of breathing frequency (P<0,002) and
functional respiratory tests (P<0,001), but also reduction of the frequency of the
intensification of obstructive syndrome from 52,4% to 16,7% that led to reduction
of the risk of development BSI from 16,5% to 5,0%.
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P2417
Diagnostic surgical lung biopsy in hematologic patients with pulmonary
complications
Lilian Junker1, Jörg Halter2, Franco Gambazzi3, Daiana Stolz1,
Lukas Bubendorf4, Spasenija Savic4, Dominik Heim2, Martin Stern2,
Christoph Bucher2, Didier Lardinois5, Michael Tamm1. 1Clinic of Pulmonary
Medicine and Respiratory Cell Research, University Hospital Basel, Basel,
Switzerland; 2Clinic of Hematology, University Hospital Basel, Basel,
Switzerland; 3Department of Thoracic Surgery, Kantonsspital Aarau, Aarau,
Switzerland; 4Department of Pathology, University Hospital Basel, Basel,
Switzerland; 5Clinic of Thoracic Surgery, University Hospital Basel, Basel,
Switzerland

Pulmonary infectious and non-infectious complications are frequent in hematologic
patients. If there is antibiotic resistant fever or persistent infiltrates bronchoscopy
is performed. However in a considerable number of cases bronchoscopy is in-
conclusive and lung tissue needed to achieve a definitive diagnosis. We assessed
the diagnostic yield and risk of VATS biopsy or open lung biopsy (OLB) in
hematologic patients suffering from pulmonary complications. 81 patients with
a mean age of 47 years underwent VATS (73%) or OLB (27%) from 2000 to
2010. 49 patients underwent allogeneic and 7 autologous SCT, 21 had high dose
chemotherapy. Examinations revealed an infectious agent in 6 (Tbc, 2 PcP, 2
bacterial, echinococcus), bronchiolitis obliterans in 23, organizing pneumonia in
8, diffuse alveolar damage in 8, NSIP in 2, and lymphoma in 3 cases.
There was no perioperative death. A prolonged ICU stay (>72hours) was needed in
11 cases. 5 of these patients were already on the ICU prior to surgery. Re-operation
was needed in 6 cases. No wound infection was observed. Thorax drainage was
prolonged (> 5d) in 12 patients (15%). One patient developed a pneumothorax 12
days after VATS during a flight. 30-day mortality was 7% (6/81): 4 diffuse alveolar
damage, 1 fungal infection/renal failure and 1 OP/renal failure. 2 of the 6 deaths
occurred in patients already ventilated prior to surgery.
Summary and conclusion: The diagnostic yield of lung biopsy in hematologic
patients is very high directly affecting patient management. The risk of the surgical
procedure itself is acceptable. Mortality is increased in patients ventilated prior to
surgery and in those with diffuse alveolar damage on histology.

P2418
Lung biopsy predicts outcome in bronchiolitis obliterans following allogeneic
stemcell transplantation
Andreas Holbro1, Jörg Halter1, Spasenija Savic2, Lukas Bubendorf2,
Dominik Heim1, Martin Stern1, Christoph Bucher1, Jakob Passweg1,
Didier Lardinois3, Michael Tamm4. 1Clinic of Hematology, University Hospital

Basel, Basel, Switzerland; 2Department of Pathology, University Hospital Basel,
Basel, Switzerland; 3Clinic of Thoracic Surgery, University Hospital Basel,
Basel, Switzerland; 4Clinic of Pulmonary Medicine and Respiratory Cell
Research, University Hospital Basel, Basel, Switzerland

Graft versus Host Disease (GvHD) is a serious complication following allogeneic
stemcell transplantation. Lung involvement with a decline in FEV1 is a pulmonary
manifestation of GvHD which occurs in 5 to 8% of SCT recipients. Early studies
showed that bronchiolitis obliterans (BO) is the histological correlate of pulmonary
GvHD and associated with a high mortality. In our institution VATS biopsy is still
considered the gold standard to diagnose bronchiolitis obliterans, after pulmonary
infection has been excluded by BAL. In this study we analysed the histological
pattern and outcome of 22 patients with biopsy proven bronchiolitis obliterans.
There were no major surgical complications of VATS in this immunocompromised
patient group. Twelve patients showed constrictive bronchiolitis obliterans (CBO)
on biopsy whereas there was lymphocytic bronchiolitis in 10 cases (LBO). Median
FEV1 was 43.6% in CBO and 62.6% in LBO. There was no difference in age,
underlying hematologic disease or pretreatment between the two groups. Almost
all patients suffered from chronic GvHD. Median time to the diagnosis of bron-
chiolitis obliterans after allogeneic SCT was 558 days in CBO as compared to
703 days in LBO. FEV1 markedly improved in the majority of cases with LBO
whereas FEV only partly improved in patients with CBO. Six patients died in the
CBO group as compared to only one death in the LBO group.
Conclusion: The histological pattern of lymphocytic bronchiolitis obliterans is
associated with a much better prognosis as compared to constrictive bronchi-
olitis obliterans following allogeneic stemcell transplantation. We recommend to
perform VATS in patients with suspected bronchiolitis obliterans.

P2419
VATS lung biopsy is the method of choice for patients with ambiguous
pulmonary pathology to establish a morphologic diagnosis
Mikle Pikunov, Yury Esakov. Thoracic Department, A.V. Vishnevskogo Surgery
Institute, Moscow, Moscow, Russian Federation

Objectives: In spite of intensive development of diagnostic tools in pulmonology
such as HRCT, PET, bronchoscopic examination peripheral lung lesions (PLL)
and interstitial lung diseases (ILD) are often require excision lung biopsy for the
morphological diagnosis. We evaluate the efficiency and safety of the VATS lung
biopsy in the final diagnosis for patients with pulmonary diseases.
Methods: 230 patients with PLL (group I) and 87 patients with ILD (group II)
were enrolled. Mean age: 54±20 y. We used HRCT for lesion(s) visualization in all
cases. All patients in both groups underwent VATS lung biopsy and morphological
investigation of the specimens to establish a final diagnosis.
Results: In accordance to preoperative examination in group I there were: neo-
plasm’s, tuberculomas and hamartomas. In the group II there were suspicions
to sarcoidosis, idiopathic pulmonary fibrosis (IPF), alveolitis or lymphangioley-
omiomatosis (LAM). Morphological diagnosis was obtained in all cases. We found
benign neoplasm 39%, early forms of lung cancer in 42%, tuberculomas in 12%,
metastatic disease 4,2%, carcinoid tumors in 2%, and nidal fibrosis in 5,6% of all
specimens in group I. In the group II there were sarcoidosis (48%), IPF (26%),
alveolitis (24%) and LAM (2%). Accuracy of preoperative examination was 91%
and 86% in the first and second groups respectively.
Conclusion: VATS lung biopsy provides adequate specimen volume for morpho-
logic diagnosis and associated with 100% diagnostic accuracy. Minimal postop-
erative morbidity and mortality rates are justified this procedure as a method of
choice for patients with ILD and PLD.

P2420
Surgical treatment for lung metastases in patients with colorectal cancer
Adam Rzechonek, Jerzy Kolodziej, Marek Lubicz. Department of Thoracic
Surgery, Medical University of Wroclaw, Wroclaw, Lover Silesia, Poland
Department of Thoracic Surgery, Medical University of Wroclaw, Wroclaw, Lover
Silesia, Poland Department of Computer Science and Management, University of
Technology, Wroclaw, Lover Silesia, Poland

Introduction: The paper presents a history of surgical treatment for lung metas-
tases from colorectal cancer and subsequently an analysis of the treatment results,
presenting some differences of lung metastasectomy.
Materials and methods: A review of the literature from the years 2000-2010 for
the resection of metastatic tumors of colorectal cancer and our experience and
results from the material of 60 patients operated in our unit in 2004-2007.
Results: Pulmonary metastasectomy of the secondary lesion of the colon gives the
best results in cases of primary low pathological staging of a resectable primary
colorectal cancer (T1 to T2 preferably limited to 3 number of lung metastases
and/or a one metastasis to the liver disease in free time exceeding 36 months
and the normal level of intestinal-embryonic marker.(CEA). Conversely-factors
pleading for the surgical resection renouncement for metastases are: medium and
high degree of advanced colorectal cancer (T3-4, N1-2), multiple metastases to
the lung or liver disease-free time of less than 12 months and an increase in serum
CEA (above 10 ng/ml.
Conclusion: 1. Results of surgical treatment of metastatic colorectal cancer to
encourage a wider patient eligibility, taking into account prognostic factors. 2. De-
cisions about the way of surgical treatment for metastatic disease should be taken
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based on the assessment of the patient (organ function), number of metastases,
and the value of CEA. 3. Regardless of the primary cancer focus, the G feature
of differentiation, the number and size of metastases surgical resection extend
patients life.

P2421
The role of VATS in the staging of non small cell lung cancer
Reza Bagheri, Ziaollah Haghi. Thoracic Surgery, Mashhad University of Medical
Science, Mashhad, Islamic Republic of Iran

Introduction: One of the points discussed in NSCLC always has been to use
staging method with high accuracy, including boroncoscopy, CT scan, PET scan
and mediastinonoscopy.
Another completing method for staging is VATS.In our study we decided to evaluat
diagnostic accuracy of VATS for staging of NSCLC.
Material & methods: The case series study was performed on 40 NSCLC patients
from 2007 to 2010.After complete preoperation evaluations (history and physical
exam,CXR,CT scan,broncoscopy,TTNB and mediastinoscopy if needed in some
cases) patients without creiteria of inoperability have been reevaluated with VATS
staging before the surgery. Thoracotomy was performed after VATS,when we
didnt have any exclusion creiteria for surgical resection. we evaluated diagnostic
accuracy of VATS.
Results: 40 patients were studied (M/F = 21/19), the mean age was 57 year. The
most common symptom was coughing (%90). The most common finding of CT
scan of the patients was mass lesion in 100% patients. The endobronchial lesion
was seen in 29 patients.We performed medianoscopy on 7 patients for staging
because of N2 lymph node size more than 1 cm, which was negative finding for
metastatic involvement. 6 patients havent been candidated for surgical resection
after performing VATS (3 patients for pleural seeding, 2 patients for N2 lymphatic
involvement, and one for stellate lesion in other lobe). Thoracotomy was done on
34 patients. Operation was successful in 31 patients complete resection and failed
in 3 patients due to hillar extension of tumor. The diagnosis accuracy of VATS was
92.5%.
Conclusion: According to high diagnostic accuracy and easy to performance of
VATS we recommend it to be done before surgery.

P2422
Therapeutic pulmonary metastasectomy for colorectal cancer should be
chosen in any disease-free interval, size of tumor, and carcinoembryonic
antigen level
Masao Naruke. General Thoracic Surgery, Eiju General Hospital, Tokyo, Japan

Aims: We retrospectively review our experience of pulmonary resection of metas-
tases from colorectal cancer, in order to document postoperative clinical outcome
and survival.
Methods: From 2003 to 2010, in 16 patients, 19 pulmonary metastases from
colorectal cancer were therapeutically resected in our hospital (9 were rectal and
7 were colon; 10 males and 6 females; mean age 66.3 years). The indication for
these metastasectomies was based on Thomford’s advocateship. They were ana-
lyzed retrospectively to calculate prognosis, and reviewed to verify their disease-
free interval (DFI: interval between resection of primary tumor and diagnosis
of lung metastases), size of largest resected metastases, pre-metastasectomy car-
cinoembryonic antigen (CEA) level with the reported prognostic factor. After
lung metastasectomy, patients were followed up for 2- 95 months (median: 45.5
months).
Results: There was no operative mortality. Complications occurred in 3 out of 16
patients (19%) but were major only in 1 (6%). Overall, 3- and 5- year survival rates,
from the date of pulmonary metastasectomy were 78.6% and 48.1%, respectively.
The mean of DFI was 19.9 months (0- 99), the mean size of largest resected
metastases was 22.6mm (9- 60), and the mean of pre-metastasectomy CEA level
was 5.1 ng/ml (1.0- 32). These factors were not associated with longer survival.
Conclusion: Based on our experience, a good prognosis can be expected after
therapeutic pulmonary metastasectomy for colorectal cancer regardless of factors
such as DFI, size of metastasis, pre-metastasectomy CEA level.

P2423
A rare solitary pulmonary plasmacytoma case
Hakan Kiral, Turan Ceylan, Mustafa Kupeli, Levent Alpay, Erdal Okur,
Irfan Yalcinkaya. Thoracic Surgery, Sureyyapasa Chest Diseases and Thoracic
Surgery Training and Research Hospital, Istanbul, Turkey

Solitary pulmonary plasmacytoma is extremely rare tumor therefore, we present
clinical and surgical features of our case that is diagnosed postoperatively.
Fifty-year-old female patient was referred to our hospital for further examination
since a lesionwas identified on chest radiograph during the preoperative inves-
tigations for gall bladder surgery. In radiological investigations, a homogeneous
lesion, about 4cm diameter, contoured quite smooth, showing the central location
was detected. There was not any intrabronchial pathology in performed fiberoptic
bronchoscopy. Due to the localization of the lesion without the need for another
diagnostic process, thoracotomy was performed for diagnosis and treatment. In
exploration, a mass lesion with smooth margins, seated on major fissure that
invades middle and lower lobe was detected. Frozen section of the mass was

reported as a carcinoid tumor. Lower-middle bilobectomy and mediastinal lymph
node dissection was performed since the tumor invades both lobes. It was reported
that the tumor was Solitary Plasmacytoma and the lypmh nodes were reactive
lymphadenitis in immunohistochemical studies on the pathological evaluation
of tumor. The patient was discharged without any problem. Postoperative bone
marrow biopsy was performed. The result was negative.
Solitary plasmacytoma manifesting as a solitary pulmonary tumor is very rare.
For this reason, a full review is necessary to distinguish a systemic disease. In
addition, over time, the majority of cases of pulmonary plasmacytoma can change
into multiple myeloma must be considered and patients should be followed up
closely.

P2424
Synovial sarcoma metastasis case performed agressive pulmoner surgery
Hakan Kiral, Ilhan Ocakcioglu, Mustafa Kupeli, Aysun Misirlioglu,
Levent Alpay, Irfan Yalcinkaya. Thoracic Surgery, Sureyyapasa Chest Diseases
and Thoracic Surgery Training and Research Hospital, Istanbul, Turkey

A 32 -year- old male patient who underwent amputation one year ago due to the
synovial sarcoma that is on the distal phalanx of the toe of the right foot and after
that received 6 cycles of chemotherapy was admitted to our clinic when he had
hemoptysis and an opacity seen on right upper zone of his chest x ray at his last
follow up. 8-10 cm-sized mass in the right upper lobe was diagnosed radiologically.
Bleeding was seen from the mouth of right upper lobe in the patient’s preoper-
ative rigid bronchoscopy. In operation the upper lobe was filled with fluctuated,
hemorrhagic, necrotic tumor tissue and the other lobes were normal. Right upper
lobectomy was performed. It was reported that synovial sarcoma metastasis in
pathologically. A 3 cm nodule was diagnosed in the left lower of the patient and
videothoracoscopic wedge resection was performed. Pathologically, that was also
synovial sarcoma metastasis. The patient underwent 4 cycles of chemotherapy
more. Four months later, he admitted with recurrence on the left side again, but the
patient refused surgery.Two months later he was admitted as an emergency with
severe shortness of breath. Left pneumonectomy and partial 8.th rib resection was
performed due to the giant parenchymal mass that was fragile, bleeding, pushing
mediastinum, invade chest wall and occupying the left hemithorax completely.
Extensive chest wall resection was avoided since it increases the mortality and
morbidity of the operation. The tumoral masses that destruct the lung completely
were reported as synovial sarcoma pathologically. Shortness of breath improved in
the postoperative period and he was discharged at eleventh day. The patient died
3 months after discharge day.

P2425
Diagnostics of single lung formations using the robotized complex “da Vinci”
Vasily Klimenko, German Nikolaev, Aleksey Reshetov, Alexandr Luft,
Aleksey Nohrin. Thoracic Surgery, V.A.Almazov Research Institute of Cardiology,
Saint-Petersburg, Russian Federation

Aim of the study: An estimation of possibility of the robotized surgical system in
diagnostics of single lung formations.
Materials and methods: There were made 60 the robot - assisted operations on
thorax organs using the robotized complex “da Vinci”, from them 23 patients were
with single lung formations. The above-stated formations were localized in cortical
and subcortical departments of a lung and had the size from 1,0 to 3,0 sm. All
patients were performed the endovideosurgical regional lung resection by means
of sewing devices Endo Gia - 45 and urgent histologic research biopsy material
was made. Duration of operation was from 2,0 till 3,5 o’clock.
Results of research: The peripheral lung cancer was established at 8 patients,
solitary metastasises - 5, hamartochondroma - 9, tuberculoma - 1. The patients
with a lung cancer (8) have made lobectomy in conditions of thoracotomy access.
The intra- and postoperative complications were absent. The average postoperative
period after endovideosurgical operations was 3,5 days. The method advantages
were small invasiveness, high possibilities of manipulators and use of the three-
dimensional image. A combination with increasing allows to work confidently
enough with vascular and tissue structures in small anatomic spaces. An absence
of possibility of tissue condition evaluation using palpation complicated the work.
Conclusion: The first experience the robot – assisted operations has shown their
high efficiency (100%), small invasiveness and relative safety in diagnostics of
single lung formations.

P2426
Castleman’s disease presenting as a pleural mass in the thoracic cavity
Ebru Sulu1, Makbule Ozlem Akbay1, Esra Akkutuk1, Ferda Aksoy2,
Guven Bektemur3, Huriye Berk Takir1, Adnan Yilmaz1. 1Department of
Pulmonology, Sureyyapasa Chest Diseases and Thoracic Surgery Training and
Investigation Hospital, Istanbul, Turkey; 2Department of Pathology, Sureyyapasa
Chest Diseases and Thoracic Surgery Training and Investigation Hospital,
Istanbul, Turkey; 3Department of Pulmonology, Yavuz Sultan Selim Hospital,
Istanbul, Turkey

A 61-year-old Turkish woman presented with a 10-month history of chest pain.
Chest radiography showed nonhomogeneous density obliterating left costophrenic
sinus. Chest computed tomography revealed a heterogeneous mass measuring
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40×60-mm with calcification and necrosis at left posterolateral hemithorax.
Bronchoscopy was normal. CT-guided cutting needle biopsy was nondiagnos-
tic. Magnetic resonance imaging revealed 40×60-mm sized mass having central
calcification and necrosis at left posterolateral hemithorax. On thoracotomy, an
extraparenchymal mass destructing the ribs was determined. Mass excision and
partial chest wall resection were performed. Grossly, the mass was pinkish yellow
in colour and had a rubbery consistency with fibrous bands. Microscopic examina-
tion was characterized by germinal follicules surrounded by concentric layers of
small lymphocytes and proliferative hyalinized vascular stroma in parafollicular
area. All tumor cells stain positively with CD45, and negatively with pancytoker-
atin, while the follicular cells stain positively with CD20, and the parafollicular
cells stain positively with CD3, immunohistochemically. The final diagnosis was
angiofollicular lymph node hyperplasia (Castleman’s disease) hyaline- vascular
type in pleura.

P2427
Salvage lung resection for local recurrence after stereotactic body
radiotherapy for primary and metastatic lung cancers
Takuya Terashi1, Hiroshi Hamakawa1, Shinya Neri1, Ei Miyamoto1,
Keisuke Tomii2, Nobuyuki Katakami3, Masaki Kokubo4, Yutaka Takahashi1.
1Thoracic Surgery, Kobe City Medical Center General Hospital, Kobe, Hyogo,
Japan; 2Respiratory Medicine, Kobe City Medical Center General Hospital,
Kobe, Hyogo, Japan; 3Integrated Oncology, Biomedical Research and Innovation,
Kobe, Hyogo, Japan; 4Image-Based Medicine, Biomedical Research and
Innovation, Kobe, Hyogo, Japan

Introduction: Stereotactic body radiotherapy (SBRT) has been proposed as an
alternative to surgical resection for primary and metastatic lung cancers, for pa-
tients under inoperable condition based on poor lung function and/or senility.
Sometimes, such patients refuse surgery and chose SBRT for the first treatment as
a less invasive therapeutic option. However, surgical outcomes for local recurrence
after SBRT were still unclear.
Methods: To further understand the indication for salvage lung resection, we
retrospectively reviewed 9 patients (3 with stageInon-small cell lung cancer and 6
with metastatic lung tumors) who underwent salvage surgical resection for local
recurrence after SBRT.
Results: Of the 9 patients, 7 underwent lobectomy, and the remaining 2 did
bilobectomy and segmentectomy, respectively. 2 with metastatic lung tumors had
pleural adhesion resulted from SBRT-related fibrosis. However, there was no case
in which SBRT made surgical procedure impossible. Retrospectively considering
the course after SBRT, once all 9 irradiated tumors resulted in disease progression,
they grew in size rapidly.
Conclusions: We have treated all patients without major technical difficulties by
SBRT-related change. SBRT did not close the door to perform salvage surgical
resection, and surgical resection might be feasible for local recurrence after SBRT.
However, close follow-ups are mandatory for patients treated with SBRT because
tumor regrowth after SBRT is thought to occur at a rapid rate. And if patients are
medically fit for surgery as the first line treatment, the use of SBRT should not be
decided by only reason of its less invasiveness.

P2428
Surgical treatment of postoperative chylothorax with thoracoscopy
Shuhrat Khudaybergenov1, Georgy Pahomov1,2 , Orticali Irisov1,
Rustem Hayaliev1,2. 1Surgery of Lungs and Mediastinum, RSCS Named after
Acad. V.Vahidov, Tashkent, Uzbekistan; 2Hospital Surgery Kafedra, Tashkent
Medical Academy, Tashkent, Uzbekistan

We studied the results of the examination and treatment of 14 patients with postop-
erative chylothorax for the period from 1999 to 2010. There were 11 men (78,6%)
and 3 women (21,4%), the mean age was 45.5±4.34 years. Pleural effusion in all
patients was one-sided, i.e. on the side of the operation.
The cause of chylothorax of all the patients was surgery in the thoracic cavity
-thoracotomy with resection of the lung and mediastinal lymph dissection (8 cases),
lung resection without lymph dissection (2 cases), mediastinal tumor resection (3
cases), and pneumonectomy with intrapericardial treatment of vascular root of
the lung (1 patient). Pleural effusion during chylothorax is rated as the milky in
6 (42.9%) cases, festering in 1 (7.1%), serous in 4 (28.6%) and hemorrhagic in
3 (21,4%) cases. The average concentration of triglycerides in the exudates was
7.13±2.12 mmol/liter. The thoracoscopy was performed to all the patients with
drainage of the pleural cavity, a diet with a decrease in the amount of fat was
prescribed. Total parenteral nutrition was originally required for 4 patients, and
3 patients were urged to follow it due to the ongoing chylorrhea after 3-4 days.
Sandostatin was included in the conservative treatment measures of 5 patients.
Conservative measures were effective in 9 patients. One patient underwent pleu-
rodesis with intrapleural injection of Iodine polyvinylpyrrolidone complex solution.
Other patients after unsuccessful conservative treatment for 7-10 days underwent
thoracic lymphatic duct ligation. In the absence of the conservative measures effect
for 7-10 days and in significant losses of lymph the surgical treatment was advised.
Method of choice is ligation of the thoracic lymphatic duct.

P2429
Five consecutive cases of left bronchial transcervical video mediastinoscopic
closure
Andrei Cristian Bobocea, Cristian Paleru, Olga Danaila, Adrian Istrate,
Ioan Cordos. Thoracic Surgery Clinic I, “Marius Nasta” National Institute of
Pneumology, Bucharest, Romania

Objective: The author reports the longest series of left bronchial transcervical
closure using video-assisted mediastinoscopy, describing his experience with this
technique and the particularities of the cases. Left bronchial closure as the first
procedure of a two-step pneumonectomy for TB compromised lung is a rarely
used technique.
Case report: Five patients, mean age of 41.5 years, two females, three males,
underwent videomediastinoscopic closure of the left main bronchi in the last 14
months, two for postpneumonectomy bronchopleural fistulas and three prior to
pneumonectomy in TB destructed lung. The recovery was uneventful in every
case, with the patients discharged the following day. The mean operative time was
55 min. No other incidents or procedure related complications were encountered.
The three pneumonectomies followed at 3-4 weeks after the bronchial closure.
Discussions: The mediastinoscopic bronchial closure is a novel option in highly
selected patients. The positive factor influencing our decision were the virgin me-
diastinum. The dissection of the trachea through its natural route enables tracheal
mobilization. It warrants minimal surgical trauma, and, if necessary, the bronchial
stump has enough time to heal before the difficult pneumonectomy.
Conclusions: Video-mediastinoscopy is an alternative to the open methods as it
allows approaching the left main bronchi via the mediastinum. This technique
is our choice because its specific morbidity is minimal compared with transperi-
cardial sternotomy or a transthoracic approach. The mediastinoscopic approach
is a novel option in highly selected patients in order to prepare and simplify a
pneumonectomy.

P2430
Value of the video assisted mediastinoscopy in the thoracic pathology – Our
experience
Cornel Savu1, Vasile Grigorie1, Cornel Petreanu1, Nicolae Galie1,
Emilia Tabacu2. 1Clinic of Thoracic Surgery, National Institute of
Pneumophtysiology Prof. Dr. Marius Nasta, Bucharest, Romania; 2Clinic of
Pneumology, National Insitute of Pneumophtysiology Prof. D.r Marius Nasta,
Bucharest, Romania

Introduction: The oncological thoracic pathology is growing in the last decades
because of the higher exposure to the pollution and because of the higher accurate
of the diagnostic. The mediastinoscopy offers the possibility of the diagnostic
histopathology and of the accurate stadialisation in every thoracic pathology.
Material and method: We retrospectively reviewed 218 patients with cervical
mediastinoscopy (151 males and 67 females, mean rage: 52,3 years) treated be-
tween 2008 and 2010. The indications of the cervical mediastinoscopy is indicated
in table 1.

Table 1. Indications of mediastinoscopy

Pathology Number of patients %

Suspected sarcoidosis 33 15.1
Suspected lymphoma 22 10
Mediastinal lymphadenopathies 22 10
Pulmonary carcinoma 111 50.9

We biopsied at least two nodal station.
Results: The results of this procedures are indicated in table 2.

Table 2. Types of hystology

Hystology Number of patients %

Sarcoidosis 32 14,67
Lymphoma 21 9.63
Tuberculosis 2 0.91
Small cancer 13 5.96
Non-small cancer 96 44.03

The method was not succefull in four cases, which necesited another procedures
of diagnosis (thoracoscopy).For non small lung cancer the mediastinoscopy was a
method of diagnosis in 79% of cases for patients contraindicated for pulmonary
resection (metastasis, cardiac or respiratory disfunction, mediastinal invasion). In
18,75% of non small cancer we apllied a neoadjuvant traitement with secondary
resection.
There was no intra- or postoperative mortality in this material. No major bleeding
necessiting further surgical occurred. There weren’t wound infection.
Conclusions: We still consider mediastinoscopy as a safe and efficient way of
examining mediastinal pathology.
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P2431
Spontaneous pheumothorax and Marfanoid phenotype
Vershinina Maria, Govorova Svetlana, Nechaeva Galina. Therapy and Family
Medicine, Omsk State Medical Academy, Omsk, Russian Federation

It well-known that the spontaneous pheumothorax (SP) and apical bulls are di-
agnostic criteria of a Marfan syndrome. However the Marfan syndrome is a rare
pathology, and the SP at tall and thin young men meets very often. For the purpose
search of features of a Marfan syndrome has been surveyed 270 patients with a
primary SP. Among patients men (n=248) prevailed, middle age of patients has
made 24 years.
We have analysed major and minor criterions of the Marfan syndrome in the
skeletal system, ocular system, cardiovascular system, skin and integument and
dura. Sceletal major criterion met most often. Anterior chest deformity have been
diagnosed for 14 patients, at 33 patients isnted reduced upper-segment to lower-
segment ratio or arm span to height ratio more 1.05, at 62 patients were wrist and
thumb signs. Scoliosis or spondylolisthesis have been taped at 45 patients. Medial
displacement of the medial malleolus, causing pes planus were observed at 28
patients. Sceletal minor criteria and their combinations have been diagnosed for
112 patients. Dilatation of the ascending aorta and other are not diagnosed in one
case. However such minor criteria as mitral valve prolapse has been diagnosed for
125 patients. Skin and integument criterion have been diagnosed for 38 patients.
Ocular and dura criterion met seldom. The combination of criteria has not allowed
to diagnose Marfan syndrome at one patient, however allows to speak about
presence Marfanoid phenotype at the patients with a SP.The finding of a strong
association of SP with Marfanoid phenotype suggests that in many patients may
be a manifestation of a systemic abnormality of connective tissue.

P2432
Bronchial stump insufficiency after pneumonectomy in purulent-destructive
diseases of lungs
Shuhrat Hudaybergenov1, Georgy Pahomov1,2 , Rustem Hayaliev1,2,
Ortikali Irisov1, Otabek Eshonhodjaev1,2, Sharif Rahimiy1. 1Department Surgery
of Lungs and Medistinum, RSCS Named after Acad. V. Vahidov, Tashkent,
2Hospital Surgery Kafedra, Tashkent Medical Academy, Tashkent, Uzbekistan

As is well known, bronchial stump insufficiancy (BSI), bronchopleural fistulas
(BPF) and connected with them empyema pleura are the main reasons of the re-
duction to efficiency of the surgical treatment of lung cancer, purulent-destructive
diseases of lungs (PDDL) and other surgical pathology of thorax.
Material and methods: Results of complex examination and treatment of 684
patients had comparative analysed, from which 575 (84,1%) patients underwent
pneumonectomy (PE) on cause oncological pathology or PDDL, but 109 (15,9%)
patients were treated on cause BPF after PE. The average age 56,4±4,1 years.
The main group has formed 98 patients, admitted for 2006-2008 and undertaken
designed tactics of the surgical treatment, founded on determination of the groups
of the risk of the development BSI after PE.
Results: The frequency BSI after PE depending on presence different factor among
87 patients with PDDL was apart considered. PE is on the right made in 25 (28,7%)
patients, on the left in 62 (71,3%) patients. BSI after PE is revealled in 4 (16,0%)
and 7 (11,3%) accordingly. PE on cause PDDL noted increasing of the frequency
BSI from 10,5% to 12,6% (11 from 87 patients), and risk of the development
of this complication, depending on side of the operations forms - 16,0% after
right-side and 11,3% after leftside PE.
Conclusions: In patients of oncological profile, which is planned PE, frequency of
accompanying COPD forms 53,8% patient then in patients with PDDL this factor
reaches 75,2%, in turn exacerbation COPD after performing PE noted in 48,8% and
63,6% patients accordingly, but risk of the development BSI on this background
reaches 16,5% that requires including in the treatment nebulised therapy.

P2433
Congenital pulmonary airway malformation in a 10 year old male adolescent
Maria Niña Banque. Pulmonary and Critical Care Medicine Section of Pediatric
Pulmonology, Philippine Heart Center, Quezon City, Philippines

Congenital pulmonary airway malformation (CPAM), more commonly and
previously termed congenital cystic adenomatoid malformation is an uncommon
anomaly characterized by multicystic lesions due to proliferation of the respiratory
bronchioles. This lung anomaly has an incidence of 1:25,000-35,000 and 90% of
this number occurs in children below 2 years old. Late-onset CPAM is an infrequent
illness and requires a high level of suspicion. It usually presents in the form of

Abstract P2434 – Table 1. Patients with application of latex glue

Diagnosis / Operations Number Airtightness Airtightness Airtightness Complications
of patients before 3 days for 3–5 days more 7 days (residual cavity)

Bullous, polycystic lungs / Atipical resections (sew instruments), pleurectomy 10 9 1 0 0
Necrotizing pneumonia, empyema / Decortication, atipical resections, pleurectomy 5 3 1 1 1 (tbc)
Abscess / Lobectomy, segmentectomy 5 1 3 1 1(tbc)
Gangrene / Lobectomy, segmentectomy, pneumonectomy decortication 2 1 1 0 0
Trauma lungs / wound closure 1 1 0 0 0
Bronchiectatic / segmentectomy, lobectomy 1 1 0 0 0
Cancer / pneumonectomy 1 1 0 0 0

repeated infections but very rarely remains to be asymptomatic until its diagnosis.
This is a case of a previously healthy, apparently asymptomatic 10 year old male
adolescent who had an incidental finding of a pulmonary bulla on chest radiograph
taken while he was worked up because of a high grade fever which eventually he
was diagnosed of dengue fever. He underwent elective right upper lobe lobectomy
and was discharged improved on the 4th post-operative day. The final histopatho-
logic result is consistent with a congenital pulmonary airway malformation, type 1.

P2434
Latex tissue glue (LTG) application in lungs surgery and thoracic traumas
for sealing lungs tissue: Suture, bronchial stump
Stanislav Skryabin. Thoracic Surgery, Murmansk Regional Hospital by P.A.
Bayandina, Murmansk, Murmansk Region, Russian Federation

Stable sealing of lungs tissue is the core principle and the key condition for positive
results of postoperative recovery period after thoracic surgery. Hardest compli-
cation in thoracic surgery is the inconsistency of bronchial stump, the bronchial
fistulas (15,5%). Due to this possibility of glue usage for lung surface processing
with sealing effect is the most actual for thoracic surgery; as the possibility of
adequate elasticity while lungs tissue elongation with min. collateral effects.
The advantages of LTG: inexpensiveness, highly adhesiveness and hydrophilia,
ability to change elasticity, viscosity, adhesiveness, high rupture strength, mi-
crobiological stability, low toxicity. In our thoracic department actively applied
till September 2010 latex glue, resulted drainage period average 2-3 days after
operations (in purulent-destructive processes max 5 days).
Traditionally the average drainage period more than 5-7 days, and more compli-
cations. The larger scale of application is possible but not happen due to lack of
financing from our hospital administration.

P2435
Lung volume reduction surgery for a decompensated COPD – Case report
Cornel Petreanu1, Cornel Savu1, Nicolae Galie1, Gina Ciolan2. 1Clinic of
Thoracic Surgery, 2Clinic of Pneumology, National Institute of Pneumoftisiology
Prof. Dr. Marius Nasta, Bucharest, Romania

Introduction: Lung surgery reduction is a known method which can improve the
quality of life for certain COPD. Parts of the lung that are particularly damaged by
emphysema are removed, allowing the remaining, relatively good lung to expand
and work better.
Clinical features: The work presents a patient with stage IV COPD admitted in
our service after a severe decompensation. Comorbidities: severe obesity, chronic
coronary ischemic disease and diabetes, left pneumotorax (secondary a giant bulla
of emphysema) and infectious pneumonia. We maintained the antibiotherapy and
we aplied an anterior pleurotomy on the left medioclavicular line. The evolu-
tion was initially good with suppression of the tracheotomy’s canule and of the
pleurotomy’s tube in five days.
Surgery: 48 hours after removing the chest tube, the pneumotorax recedived and
we decided the surgery treatment. We performed the resection of the giant bulla
and mechanical pleurodesis.

After opening of the bulla we used a fold of visceral pleura to covering the cavity
in separated points.
The outcomes: The postoperator evolution was very good with spontan closure
of the traheostomy and with ablation of the tube in a week.The respiratory test
indicated a improved with 15%.
Discussion Lung volume reduction surgery is indicated in selected cases, after
surgery both lung functional tests and clinical performance of the patient beeing
improved.
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P2436
Foreign body; same clinic-different diagnosis
Aykut Eliçora1, Serife Tuba Liman1, Salih Topçu1, Asli Gül Akgül1, Seymur
Salih Mehmetoglu1, Tülay Hosten2. 1Department of Thoracic Surgery, Kocaeli
University, Kocaeli, Turkey; 2Department of Anesthesiology, Kocaeli University,
Kocaeli, Turkey

Foreign body aspiration is a serious condition with risk of mortality. It happens at
all ages but mostly at childhood. Chest x-ray can demonstrate the foreign body if
it is radioopaque. But laterally and oblique chest graphies must seen for the exact
diagnosis with its size and localization. We report two cases admitted with same
symptoms indicate to foreign body but different final diagnosis.
Case 1: A 1.5-year old child with Down syndrome was admitted to emergency
clinic of our hospital with cough, wheezing and stridor. There was a history
suitable for a foreign body aspiration and no any other significant history. Chest
x-ray demonstrated an opasity similar to a foreign body. We performed a rigid
bronchoscopy. There was no foreign body in his tracheobronchial system. Thereby
esophagoscopy was performed under scopy. Again there was no foreign body
although the image was suitable to a foreign body. In the postoperative period
with a more detailed investigation it was understood that the radiological opasity
was an endovasculary stent set up with angiography to carry on PDA for another
cardiac disease treatment.
Case 2: A 7-year old child was admitted to our hospital with persisting cough,
wheezing and stridor. Clinical history and chest x-ray demonstrated a foreign body
similar to the first case. Rigid bronchoscopy was performed and a metallic foreign
body (pencil bow) is extracted from left main bronchus.
History takes a great role in diagnosis of foreign body aspiration. Radiologi-
cal investigation must perform to all suspected cases. Although a chest x-ray
demonstrate mostly atelectasis and hyperaeration at the affected side a normal
graphy can not eliminate the foreign body. If the suspicion persists we must apply
bronchoscopy.

269. Lung transplantation

P2437
LSC 2011 Abstract: T helper 17 cell involvement in COPD and lung
transplantation patients
Marthe Paats, Ingrid Bergen, Menno van der Eerden, Bernt van den Blink,
Peter van Hal, Nicole van Besouw, Carla Baan, Henk Hoogsteden,
Rudi Hendriks. Department of Pulmonary Medicine, Erasmus Medical Center,
Rotterdam, Netherlands; Department of Internal Medicine, Erasmus Medical
Center, Rotterdam, Netherlands

Background: COPD is associated with airway and systemic inflammation and
end stage disease is a major indication for lung transplantation (LTx). The novel
T helper 17 (Th17) subset was recently implicated in the pathogenesis of COPD
and is also associated with allograft rejection. To date, little is known about the
cytokine profile of circulating T cells in COPD and LTx patients.
Aim: To determine the cytokine profile of circulating T cells in patients with
COPD and in stable LTx patients.
Methods: Peripheral blood mononuclear cells of COPD patients, before and 1
year after LTx and of healthy controls were shortly stimulated in vitro and T cells
were analysed by flow cytometry for intracellular cytokine production.
Results: We found no differences in proportions of Th17 cytokines (IL17A, IL22,
IL17F) in stable COPD patients when compared to healthy controls. In the LTx
patients, proportions of IFNγ and TNFα producing T cells did not differ from
those in healthy controls. However, IL22 production by CD4+ and CD8+ T cells
was increased in LTx patients. Also, an increase in the proportions of IL17+IL22+

and IL17+IFNγ+ double positive T cells was found in stable LTx patients when
compared with healthy controls.
Conclusions: Remarkably, T cells of LTx patients have the capacity to pro-
duce high levels of proinflammatory cytokines despite immunosuppressive drug
treatment. In particular, IL22+ T cells and specific populations of IL17+ cells
co-expressing IL22 or IFNγ are high in LTx patients, while IFNγ and TNFα single
positive T helper cells are not increased. These findings indicate that there is no
general systemic inflammatory state but that specific Th17-linked subpopulations
may play a role in stable LTx patients.

P2438
Comparison between referral and explant diagnoses in lung transplant
recipients: Discrepancies and additional findings
Peter Jaksch1, Mai-Britt Ernst1, Axel Scheed1, Silvana Geleff2, Gerhard Dekan2,
Walter Klepetko1. 1Thoracic Surgery, Medical University of Vienna, Vienna,
Austria; 2Clinical Institute of Pathology, Medical University of Vienna, Vienna,
Austria

Background: LuTX is an accepted therapeutic option for a range of pulmonary
conditions in which the diagnosis is often based on clinical data or on limited

biopsy material. PostTX complications and recurrence of underlying disease may
be related to the primary disease, and an accurate diagnosis is therefore essential.
Methods: A pathologic review was performed on 1056 primary LuTX over a
period of 22 years (1998 to 2010). Diagnoses of native lungs were compared
with referral diagnoses to assess the presence of discrepancies or expanded results
(malignancies or infections).
Results: 73 (7%) cases presented a different or expanded diagnosis. Discrepancies
were found in 34 of 1054 cases (3%). The highest percentage of discordance was
depicted in COPD (12 of 344), with the final diagnosis of UIP (n=4), chronic
interstitial fibrosis (n=4), silicosis (n=2), LAM (n=1) and sarcoidosis (n=1). 16
patients who were referred with the diagnosis of an interstitial lung disease had
predominantly emphysema (n=12), bronchiectasis (n=2) and HX (n=2).
Expanded results included Aspergillus (n=11) and mycobacterial (n= 16) in-
fections, carcinomas (n=10), cystic adenomatoid dysplasia (n=1) and carcinoid
(n=1).
However, short- and long-term survival was not different in patients with different
diagnoses, malignancies or implanted infections. Interestingly all mycobacterial
infections and all malignancies occurred in patients with COPD
Conclusions: On account of this high rate of discrepancies and its possible in-
fluence on survival, frequently repeated clinicopathologic investigations should be
performed during the waiting list period.

P2439
Mortality in idiopathic pulmonary fibrosis (IPF) on the waiting list for lung
transplantation in the Netherlands
Liesbeth ten Klooster1, Coline van Moorsel1,2, Diana van Kessel1,2, Ed van de
Graaf2, Johanna Kwakkel-van Erp2, Bart Luijk2, George Nossent3, Peter van
Hal4, Jan Grutters1,2 . 1Center of Interstitial Lung Diseases, Department of
Pulmonology, St. Antonius Hospital, Nieuwegein, Netherlands; 2Division of Heart
and Lungs, University Medical Center Utrecht, Utrecht, Netherlands;
3Department of Lung Transplantation, University Medical Center Groningen,
Groningen, Netherlands; 4Department of Respiratory Medicine, Erasmus
Medical Center, Rotterdam, Netherlands

Background: Idiopathic Pulmonary Fibrosis (IPF) is a progressive disease with a
poor prognosis of 2.5 to 5 years. IPF is not responsive to medicinal treatment and
lung transplantation is the only therapeutic option to prolong life.
Objective: The aim of this study was to examine waiting list mortality of IPF in
the Netherlands.
Methods: Data were retrospectively collected from September 1989 till June 2010
of all IPF patients registered for lung transplantation in the Netherlands. Patients
were included after revision of the diagnosis based on the IPF criteria set by the
ATS/ERS. Clinical data and lung function measurements were collected at the
time of screening.
Results: 167 IPF patients were referred for lung transplantation. After evaluation
for contraindications and screening, 90 patients were listed for lung transplantation.
During the waiting list period 33.3% of IPF patients (n=30) died compared to
13.8% in Cystic Fibrosis (CF) (p = 0.0018) and 16.3% in Chronic Obstructive
Pulmonary Disease (COPD) (p = 0.003). Analysis of lung function showed a
mean FVC%-predicted of 51.1% (SD 19.0) and mean DLco%-predicted of 27.1%
(SD 9.4) at time of screening. Five patients were taken off the list due to new
comorbidities and deterioration of physical condition, 51 were transplanted and 4
IPF patients were still on the waiting list.
Conclusions: This study revealed a significantly higher waiting list mortality
for IPF compared to COPD and CF. DLco%-predicted at time of screening was
considerably lower than international guidelines for lung transplantation. This
indicates that timing of referral of IPF for lung transplantation can be improved.

P2440
The impact of resistant bacteria in respiratory secretions on the outcome of
lung transplantation
Michal Shteinberg1, Yael Raviv2, Jihad Bishara3, Dror Rosengarten2,
Nili Stein4, Ilana Bakal2, Mordechai Kramer2. 1Pulmonary Institute, Carmel
Medical Center, the B. Rappaport Faculty of Medicine, Haifa, Israel; 2Pulmonary
Institute, Rabin Medical Center, Sackler School of Medicine, Tel Aviv, Israel;
3Infectious Disease Unit, Rabin Medical Center, Sackler School of Medicine, Tel
Aviv, Israel; 4Department of Community Medicine and Epidemiology, Carmel
Medical Center, Haifa, Israel

Introduction: Antibiotic treatment may cause growth of resistant bacteria in respi-
ratory secretions. We assessed the association between antibiotic treatment of lung
transplant recipients and acquisition of quinolone resistant gram negative bacteria
(QR-GNB), and the impact of such colonization on mortality and lung rejection
(BOS).
Methods: We examined data from lung transplant recipients for antibiotic treat-
ment, GNB in respiratory secretions, BOS, and mortality.
Results: 126 patients were included. Median percentage of days with antibiotics
was 2.8% in patients with no growth, 11.1% in patients with quinolone sensitive
GNB (QS-GNB), and 26% in patients with QR-GNB.
Age adjusted mortality hazard ratio was 9.2 (95% CI, 1.27-78.9) for patients with
QR-GNB compared with QS-GNB. Age adjusted hazard ratios for BOS were:
3.6 (1.1-11.6) for QR-GNB compared with no growth, and 3.7 (1.33-10.3) for
QR-GNB compared with QS-GNB.
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Conclusions: Antibiotic treatment was associated with QR-GNB. Airway colo-
nization with QR-GNB was associated with mortality and with BOS. We suggest
that narrow spectrum antibiotics should be preferred in lung transplant recipients.

P2441
Anxiety, depression and coping in patients awaiting lung transplantation
Torunn Stavnes Soyseth1, Aasta Heldal3, Gro Killi Haugstad4, Vidar Soyseth5,
Oystein Bjortuft2 , May Brit Lund2. 1Division of Rehabilitation; Non-Clinical
Service Unit, Rikshospitalet, Oslo University Hospital, Oslo, Norway;
2Department of Respiratory Medicine,Division of Cardiovascular and
Respiratory Medicine and Surgery, Rikshospitalet, Oslo University Hospital,
Oslo, Norway; 3Department of Neuropsychiatry and Psychosomatic
Medicine,Division of Clinical Neuroscience, Rikshospitalet, Oslo University
Hospital, Oslo, Norway; 4Department of Mensendieck (Physiotherapy), Faculty
of Health Sciences, Oslo University College, Oslo, Norway; 5Department of
Respiratory Medicine, Akershus University Hospital, Lorenskog, Norway

Knowledge is scarce about the mental aspects of living with terminal lung disease.
We aimed to assess anxiety, depression and coping in patients waiting for lung
transplantation.
Material and methods: A national cohort of 121 consecutive patients were evalu-
ated by psychometric instruments, Hospital Anxiety and Depression Scale (HAD)
and General Health Questionnaire (GHQ).89 (45 females) had COPD, 18 (9 fe-
males) fibrosis, and 14 (8 females) various other lung diseases. Mean (SD) age
was respectively 56 (5), 52 (6) and 46 (8) years. Patients with cystic fibrosis were
excluded.
Results: See table.

COPD (n=89) Fibrosis (n=18) Other (n=14)
mean (SD) mean (SD) mean (SD)

HAD Anxiety 4,8 (4,0) 3,2 (3,6) 5,7 (2,9)
Depression 3,8 (3,0) 2,2 (1,9) 3,8 (1,9)

GHQ Anxiety 0,81 (0,49) 0,71 (0,54) 1,09 (0,6)
Depression 0,61 (0,51) 0,47 (0,28) 0,57 (0,29)
Restrained coping 0,99 (0,32) 0,89 (0,29) 1,2 (0,41)

For all groups, mean values were within the normal range. However, the ranges
were wide. Males tended to be more depressive than females (mean (SD) HAD
score 4,1 (3,0) vs 3,1 (2,5), p=0,07), and have higher restrained coping scores than
females (mean (SD) GHQ score 1,05 (0,05) vs 0,93 (0,05), p=0,08). The associ-
ation between anxiety and restrained coping was highly significant, p=0,0001 as
well as the association between depression and restrained coping, p=0,0001.

Conclusions: The strong association between anxiety and depression and re-
strained coping may be of clinical relevance after transplantation. Males may be
more vulnerable than females in this respect.

P2442
Significance of a spirometric obstructive pattern immediately after lung
transplantation
Hendrik Suhling1, Jessica Rademacher1, Tobias Welte1, Gregor Warnecke2,
Sabine Dettmer3, Jens Gottlieb1. 1Dpt. of Pulmonary Medicine, Hannover
Medical School, Hannover, Germany; 2Dpt. of Cardiothoracic, Transplantation
and Vascular Surgery, Hannover Medical School, Hannover, Germany; 3Dpt. of
Radiology, Hannover Medical School, Hannover, Germany

To increase the donor pool, cadaveric lungs with extended donor criteria are
increasingly accepted for lung transplantation.
In this study the impact and outcome of lung transplant recipients with an ob-
structive spirometric pattern as possible indicator of structural damaged lungs
immediately after lung transplantations was investigated.
Analyzing all patients undergoing double lung transplantation between 1.09.2007
and 01.10.2009, we separated patients with obstructive (FEV1/VC < 0.7) and a
non-obstructive pattern (FEV1/VC > 0.7) in pulmonary function tests 3 months
after transplantation. Pulmonary function measurement including body phelthys-
mography, bronchoscopy, laboratory parameter, CT and outcome was analyzed up
to 36 months after transplantation.
From 122 recipients included, 17 (14%) were identified with an obstructive pattern,
these were older at transplantation and had a lower donor oxygenation index and
significant higher TLC. Obstructive patients developed peak FEV1 earlier after
LTx and developed significantly more frequently bronchiolitis obliterans syndrome
(47% vs. 14%).
Obstructive lung function pattern is associated with earlier development of BOS
and might worsen the outcome after double lung transplantation. The OP in asso-
ciation with increase TLC and donor history suggests that the obstruction was of
donor origin. Factors like smoking status, age of the donor lung and FiO2 were
indicators of a later obstructive pattern in recipients.

P2443
Probe-based confocal laser endomicroscopy in acute lung allograft rejection
Jonas Yserbyt1, Christophe Dooms1, Wim Janssens1, Geert Verleden1,
Vincent Ninane2, Marc Decramer1. 1Respiratory Diseases, University Hospitals
Leuven, Leuven, Belgium; 2Respiratory Diseases, CHU Saint-Pierre, Brussels,
Belgium

Several aspects of normal alveolar tissue in probe-based confocal laser endomi-
croscopy (pCLE) have been elucidated; a description of the alveoloscopic findings
in different pulmonary disorders is still largely lacking.
In a prospective study, we evaluated 40 lung transplant recipients using probe-based
confocal laser endomicroscopy (pCLE) preceding BAL and transbronchial lung
biopsy (TBLB) during bronchoscopy. In 6 patients (15%) acute rejection (AR) was
diagnosed using TBLB. The recordings of the pCLE images were digitally pro-
cessed and analyzed for the following parameters: alveolar duct diameter, alveolar
elastin thickness, macrophage diameter, number of macrophages per microscopic
field and quantification of the autofluorescence signal of macrophages.
In 5 out of 6 AR cases, a diffuse infiltration of autofluorescent cells with a mean
diameter of 26.2±13.3μm, was recognized in all examined segments. The number
of macrophages per microscopic field and their autofluorescence intensity were
significantly higher in the AR group than in the non-AR group (p < 0.001 and p =
0.03 respectively). In all affected segments there appeared to be more than 100 cells
per microscopic field, frequently presenting as clustering cells. The elastin network
in the alveolar ducts of AR appeared to be of a normal architecture (alveolar elastin
thickness mean 8.3±4.9μm, alveolar mouth diameter mean 371±131μm), and
did not differ from the patient group without AR (7.8±3.7μm and 323±89 μm,
respectively).
In the lung transplant recipient group studied, our preliminary findings suggest
that pCLE is able to detect an alveoloscopic pattern that might correlate with AR.

P2444
Frequency and characteristics of prolonged viral shedding of influenza
A/H1N1 virus in lung transplant recipients
Macé M. Schuurmans, Alice Zuercher, Gabrielo M. Tini, Gregory Fretz,
Christian Benden, Erich W. Russi, Annette Boehler. Pulmonology, University
Hospital, Zurich, Switzerland

Influenza infection may harm lung transplant recipients (LTR) because it potentially
triggers allograft rejection. Prolonged viral shedding (PVS) is defined as positive
detection of influenza A/H1N1 virus (H1N1) by real-time reverse-transcriptase
polymerase chain reaction (RT-PCR) at day 7 or later after diagnosis. The aim was
to quantify and characterise PVS of H1N1 infections among LTR in consecutive
influenza seasons.
Methods: Influenza vaccination is routinely offered at follow-up visits in our
outpatient clinic. LTR are also instructed to contact and visit our clinic when
signs of infection occur or home lung function deteriorates 10% or more. We then
frequently perform nasopharyngeal swabs (NPS) for viral and bacterial analysis. In
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case of suggestive symptoms for influenza infection we start oseltamivir (Tamiflu)
and moxifloxacin treatment pending NPS results. For proven H1N1 infection we
continue treatment until weekly NPS return negative.
Results: In winter 2009/2010 7 patients had H1N1 infection of which 2 had PVS
(28%). No serious complication occurred. 2/7 LTR were vaccinated for H1N1. For
2010/2011 we have so far documented 11 H1N1 infections and PVS in 8 LTR
(73%). All LTR were vaccinated with at least 1 dose containing H1N1. Three LTR
were hospitalised. 5 LTR had PVS for 2-6 weeks. Quantification of viral results
and drug resistance testing are being performed. Influenza B was detected in 4
other LTR.
Conclusion: In this ongoing study we report an increase in frequency of PVS
for H1N1 infections in LTR from 28 to 73% in consecutive influenza seasons.
Most infections occurred despite vaccination and had a favourable outcome rarely
requiring hospitalisation.

P2445
Opto-electronic plethysmographic study of the chest volume changes after
lung transplantation
Marianna Laviola2, Emilia Privitera1, Mario Nosotti1, Andrea Aliverti2,
Luigi Santambrogio1, Davide Tosi1, Lorenzo Rosso1. 1Thoracic Surgery,
Fondazione Cà Granda Ospedale Policlinico, Milano, Italy; 2Bioingegneria,
Politecnico di Milano, Milano, Italy

Background: Lung transplantation is the established surgical therapy for pul-
monary end-stage disease.
Aims: Even though the pulmonary function after lung transplantation is well stud-
ied, the chest volume changes remain uninvestigated. The aim of the present study
was to examine such changes by the opto-electronic plethysmography (OEP), a
non invasive technology.
Methods: Seven patients with end-stage pulmonary disease were studied before
and after lung transplantation by OEP during quiet and forced breathing. Stan-
dard pulmonary function tests were also obtained. Three patients with pulmonary
fibrosis had single lung transplantation and four patients with cystic fibrosis had
bilateral.
Result: The functional tests demonstrated increasing in pulmonary function (e.g.
FEV1% from 44±15 to 83±6). After bilateral transplantation, the OEP revealed a
volume rearrangement: a decrease was noted in functional residual capacity (FRC:
-2.14±1.3L), in vital capacity (- 1.1±1.1L), in total lung capacity (– 2.59±1.6L).
The chest wall volume reduction was different in the upper thorax, lower thorax
and abdominal compartment (e.g. FRC: -0.68L, -0.13L - 1.59L respectively). After
single lung transplantation the pattern was similar but less evident.
Conclusions: This first, preliminary, study of the chest wall volume changes
reveals a rearrangement of such volumes after single or double lung transplan-
tation. Facing the dramatic improvement in spirometric value, OEP recorded a
decrease in volume parameters; such decreases were inhomogeneous through the
body compartments privileging the abdomen. Further studies are needed to better
understand the value of these findings and their clinical impact.

P2446
Lung transplantation for pulmonary silicosis: The Israeli scene
Anat Amital1 , David Shitrit3 , Yael Raviv2, Benjamin Medalion1, Ilana Bakal1,
Mordechai Kramer1. 1Pulmonary Institute, Carmel Medical Center, Haifa, Israel;
2Pulmonary Institute, Rabin Medical Center, Petah Tiqua, Israel; 3Pulmoary
Institute, Meir Medical Center, Kfar Saba, Israel

Background: Silicosis is a rare indication for lung transplantion (LT). The number
of patients with silicosis in Israel is increasing due to improper processing of a
new quarts stone Caesarstone.
Methods and materials: We retrospectively reviewed the files of patients that
were transplanted in Rabin Medical center (RMC) and compared the data to that
of the ISHLT.
Results: According to the ISHLT registry out of 24,090 transplants 50 patients
were transplanted for Silicosis between 1994-may 2009.
Out of 336 lung transplantations in RMC between 1997- may 2010 8 patients
underwent LT for silicosis. There were more patients transplanted for silicosis in
RMC compared to the ISHLT (p<0.01).
All of our patients were men, their average age being 50.5. Four underwent left
LT 3 right LT and 1 bilateral sequential LT. Before transplant their average FEV1
and DLCO were 298.9 and 28.58, one patient was treated with ECMO. In all the
patients the native lung extraction was difficult because of severe pleural adhesions.
Three patients died, due to technical failure, recurrent pneumothorax, and recur-
rent infections. Three patients had intra-operative bleeding, one of them needed a
second operative procedure.
Post operative complications also included severe infections in 3 patients, severe
primary graft dysfunction in 2 patients, injury to the phrenic nerve and diaphragm
paralysis in 2 patients. According to the ISHLT 6 of 36 patients needed additional
surgical procedure, and 20 out of 39 were treated for infection.
Conclusions: Compared to the ISHLT registry, in Israel there are more transplan-
tations for silicosis. LT in patients with silicosis is technically difficult with higher
morbidity and mortality.

P2447
Donor and recipient parameters affecting 1-year follow-up after lung
transplant: Padova experience
Elisabetta Balestro1, Emanuela Rossi1, Francesca Lunardi2, Giuseppe Marulli1 ,
Monica Loy1, Francesco Di Chiara1, Fiorella Calabrese2, Federico Rea1.
1Department of Cardiac, Thoracic and Vascular Sciences, University of Padova,
Padova, Italy; 2Department of Diagnostic Medical Sciences and Special
Therapies, University of Padova, Padova, Italy

The critical shortage of donor lungs suitable for transplant significantly limits
the number of potential recipients. Many questions regarding donor acceptability
still remain unanswered. Regarding recipients, less is known about peri-operative
factors affecting 1-year survival. To investigate how multiple risk factors influence
short term survival we retrospectively reviewed clinical data of donors and their
recipients, transplanted in our centre.
We collected data from donors (n=174, mean age 35.7+1.0) focusing on age, Body
Mass Index (BMI), orotracheal intubation (OTI) duration, marginality, cause of
death, tracheal secretions and selected clinical information from their recipients
(n= 200, mean age 46.8+1.0): native disease, BMI, type of transplant, intensive
care unit (ICU) stay and OTI duration.
Donor age, above 35 yrs, and overweight (BMI>25) were independent predictors
of survival less 1 year (respectively p=0.004; p = 0.05). Instead OTI duration
(> 3 days), marginality, death for traumatic/cardiovascular cause, presence of
tracheal secretions did not affect survival (respectively p=0.73;p=0.92;p=0.40;p
= 0.40; p=0.40). Concerning recipients, BMI between 18 to 20 (p=0.04) and
age under 50yrs (p=0,005) predisposes to longer survival. Prolonged ICU stay
(>20 days,p=0.007) and OTI duration (>3 days,p=0.00001) negatively affect short
survival.
Our data suggest that some peri-operative donor characteristics do not affect short
survival and might help maximize lung availability from donor pool. Recipient
evaluation confirm how crucial is to reduce OTI duration which, in our study, have
influenced 1year survival.

P2448

WITHDRAWN

P2449
Clinical outcomes in patients with acute exacerbation of idiopathic
pulmonary fibrosis undergoing lung transplantation
Harish Seethamraju1, Kiran Nair1, Amit Parulekar1, Goutham Dronavalli1,
Roberto Barrios2, Ali Mansour1, Matthias Loebe4, Saverio LaFrancesca3,
Brian Bruckner3, Scott Scheinin5, George Noon4, Justin Nguyen1,
Karolina Chmielowiec1, Pawel Kolodziejski1. 1Medicine, Baylor College of
Medicine, Houston, TX, United States; 2Pathology, The Methodist Hospital,
Houston, TX, United States; 3Surgery, The Methodist Hospital, Houston, TX,
United States; 4Surgery, Baylor College of Medicine, Houston, TX, United States;
5Surgery, St. Luke’s Hospital, Houston, TX, United States

Patients with an acute exacerbation of idiopathic pulmonary fibrosis (AE-IPF) have
extremely poor prognosis. Lung transplantation (LT) is not routinely performed in
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this group. Our study compares outcomes after LT in patients with IPF with and
without an acute exacerbation at the time of LT.
Of forty-one patients with IPF who underwent LT, fourteen were identified as
having AE-IPF at the time of hospitalization. Descriptive statistics for the groups
were compared using the Mann-Whitney test and the Fisher’s exact test. Survival
data were evaluated using the log-rank test and Kaplan-Meier plots.
Patients with AE-IPF had higher mean pulmonary artery pressures prior to LT (44.3
mmHg for AE-IPF, 27.0 mmHg for IPF, p = 0.002), and spent more days in hospital
prior to LT (7.6 days for AE-IPF, 0.6 days for IPF, p = 0.004). Histological exam of
explanted tissue showed diffuse alveolar damage on a interstitial pneumonia back-
ground, fibroblastic foci, and honeycombing. Secondary causes for exacerbation
such as cytopathologic changes or evidence of chronic thromboemboli were not
seen. The median hospital stay was 14.5 days for AE-IPF patients and 13.0 days
for IPF patients (p = 0.762). The median ICU stay was 7 days for AE-IPF patients
and 9 days for the IPF patients (p = 0.516). Median follow-up was 18 months (0 –
64 months). 90-day survival was 85.7% for the AE-IPF patients and 81.5% for the
IPF patients (p = 0.678). One-year survival was 78.6% for the AE-IPF and 77.8%
for the IPF groups, respectively (p = 0.865).
In this cohort, similar clinical outcomes were observed in patients undergoing LT
for AE-IPF and IPF. LT may be a viable option in patients with AE-IPF.

P2450
The use of extracorporeal membrane oxygenation (ECMO) in severe delayed
graft dysfunction after lung transplant
Karthikan Srikanthan, Martin Carby, Andre Simon, Penny Wilton,
Allison Bashford, Heike Krueger. Heart and Lung Transplant Medicine, Royal
Brompton & Harefield NHS Trust, Harefield Hospital, London, Middlesex, United
Kingdom

Introduction: Delayed graft dysfunction is an uncommon but serious complication
in the first few days following successful lung transplantation and is associated
with significant mortality. ECMO has been used in initial graft dysfunction with
some success, but there have been few studies on its use in delayed graft failure.
Objectives: To review the experience of using veno-venous (V-V) ECMO in
patients with delayed graft dysfunction at Harefield Hospital from January 2010
to January 2011.
Methods: A retrospective review of five cases of severe delayed graft failure
requiring V-V ECMO was carried out.
Results: Indications for lung transplant were COPD (2 patients), hypersensitivity
pneumonitis (2 patients), pulmonary fibrosis and alpha-1 antitrypsin deficiency.
Four patients (80%) were eventually discharged from hospital and are currently
well with stable lung function and good functional status. One patient (20%) died
112 days after ECMO explantation.
Mean transplant to implantation date was 11±9.1 days. Mean PaO2/FiO2 ratio
was 9.9±3.8 kPa on mechanical ventilation. All patients had initial extensive
bilateral pulmonary infiltrates on chest radiograph or HRCT scan. Three patients
had abnormal radiological changes that persisted after discharge. Mean duration
of ECMO support was 9.2±2.7 days. Only one patient had positive microbiology
– rhinovirus on viral PCR. Mean length of stay in ITU was 56.2±30.0 days. Mean
length of stay in hospital was 90.8±25.3 days.
Conclusion: In severe delayed graft dysfunction refractory to mechanical ventila-
tion, a short period of V-V ECMO can be highly effective in supporting patients
during recovery of acute lung injury.

P2451
Validation of a non-invasive CO measurement in an isolated lung model
Maxime Maignan1,2, Irène Ventrillard3, Stéphane Gennai1,2,
Jonathan Zaccharia3, Guillaume Debaty1,2, Daniele Romanini3, Raphaël Briot1,2 .
1Emergency Medicine, CHU de Grenoble, Grenoble, France; 2TIMC-IMAG UMR
5525/Equipe PRETA, UJF-Grenoble 1/CNRS, Grenoble, France; 3Laboratoire
Interdisciplinaire de Physique UMR 5588, UJF-Grenoble 1/CNRS, Grenoble,
France

Introduction: Carbon Monoxide (CO) is a key mediator in ischemic - reperfusion
injuries. Its role as a potential diagnostic and therapeutic target in organ transplant
is increasing. We tried to validate a new CO measurement on isolated perfused
and ventilated lungs.
Methods: After euthanasia, swines lungs (n=2, 19.5±0.5 kg) were removed.
Trachea was intubated and the pulmonary artery was linked to an extracorporeal
membrane oxygenation. Lungs were then progressively ventilated and perfused to
a steady state (tidal volume 8ml/kg, respiratory rate 15/min, PEEP 5mmHg and
cardiac output 70ml/kg/min). CO measurements were made by Optical-Feedback
Cavity-Enhanced Absorption Spectroscopy. This laser based technique allows
non-invasive and real time measurements with high sensitivity (0.002ppm). We
measured gas taken directly from the end of the trachea. To validate our model,
lungs were placed in environments with high (9ppm) or low (<0.015ppm) CO
concentration thanks to mixed gas injection in the ambient air.
Results: Initial CO level in ambient air was 0.272±0.035ppm (mean ± SD).
Lungs CO peak was obtained during expiratory phase and initial average CO
was 0.429±0.182ppm. After low CO mixed gas injection, CO level in air was
0.009±0.002ppm while lungs CO remained stable at 0.437±0.196ppm. In high CO
environment, CO in air was 8.772±0.044ppm and lungs CO was 0.440±0.211ppm.
Standard deviation in lung CO is due to the respiratory cycle.

Conclusion: In our model, CO arises during expiratory phase and its concentration
is not changed by low or high CO level in ambient air. Thus, we are able to quantify
CO produced by the lungs.

P2452
BODE index as a predictor of survival in lung transplantation
Pilar Sanjuan, Isabel Otero, Pedro J. Marcos, Héctor Verea. Respiratory,
Complejo Hospitalario Universitario de A Coruña, A Coruña, Spain

Introduction: Chronic obstructive pulmonary disease (COPD) is one of the most
frequent indications for lung transplantation (LTx), but survival benefit is still
under debate. We analysed the survival impact of LTx in COPD using the BODE
(body mass index, airway obstruction, dyspnoea, exercise capacity) index.
Aims: The aim of our study was to analyse the survival impact of lung trans-
plantation in COPD patients. We compared the post-transplant survival with the
survival predicted by the BODE index as measured during pre-transplant clinical
evaluation.
Methods: Retrospective review of 59 consecutive lung transplants performed for
COPD in our centre between June 1st 1999 and December 30th 2010. The pre-
transplant BODE score was calculated for each patient. Predicted and observed
post-transplant survival was then compared.
Results: 59 COPD patients were analyzed. Mean age was 57±6 years, 51 (86%)
men. 52 (88%) patients had a BODE >7 and 7 (11.9%) <7. The overall survival
time was 70.82 months ±8.1, BODE <7 had a overall survival time of 19.5 and
BODE > 7 was 73.2±8.6. In the subgroups with a BODE score ≥7 and <7, the
4-year survival was 57% ±0.18 and 57%±0.08 respectively.
Conclusions: The results of this study showed a significant survival benefit of LTx
in our cohort of COPD patients. Patients with BODE ≥7 will be the ones who
benefit the most from the procedure.

P2453
Early development of posterior reversible encephalopathy syndrome post
lung transplantation
Letizia Corinna Morlacchi, Valeria Rossetti, Marta DiPasquale, Giulia Salomoni,
Maria Pappalettera, Paolo Tarsia. Dipartimento ToracoPolmonare e
CardioCircolatorio, Fondazione IRCCS Ca’ Granda Ospedale Maggiore
Policlinico, Milano, Italy

Tacrolimus is a calcineurin inhibitor and has been proven highly effective in
preventing graft rejection after transplantation of solid organs. Its major adverse
effects are nephrotoxicity and neurotoxicity: the most severe form of the latter is
PRES (Posterior Reversible Encephalopathy Syndrome).
We here describe a case of PRES in a 26-year-old woman, 5 days after she re-
ceived bilateral lung transplantation for cystic fibrosis. She had been administered
tacrolimus since the transplantation was performed. While in ICU, she suddenly
developed mental status alterations, acute pulmonary deterioration and hypercap-
nia, with need of mechanical ventilation. A head CT scan and MR were performed,
detecting subcortical white matter lesions and patchy, bilaterally symmetric areas
of abnormally increased signal on the T1-weighted images within the cerebellum
and the occipital-parietal and frontal regions of the brain; a minor alteration was
also present in the thalamus. ADC (i.e. Apparent Diffusion Coefficients) mapping
showed wide areas of vasogenic and cytotoxic edema.
Tacrolimus was immediately stopped and cyclosporine was introduced: her symp-
toms promptly improved.
A MRI was repeated two weeks later, documenting a significant improvement both
of the cerebellum and the thalamus.
A follow up MRI was performed two months after the transplantation: prior lesions
had almost completely resolved.
She still suffers from minor neuro-cognitive deficits (concerning calculus and
short-term memory) and visual disturbances.
This case maybe significant in order to better understand the clinical features of
PRES, which may present at a very early stage of tacrolimus regimen and is a
generally reversible condition.

P2454
Lung transplantation in Portugal: 2008-2010 results
Sofia Granadeiro1, Alexandra Borba1, Luisa Semedo1, Miguel Araujo1,
Joao Cardoso1, Fernando Martelo2, Jose Fragata2. 1Pneumology, Hospital Santa
Marta, Lisbon, Portugal; 2Thoracic Surgery, Hospital Santa Marta, Lisbon,
Portugal

Introduction: Lung transplant is the final therapeutic option for patients with end
stage lung disease, to whom no other therapeutic is available.
Purpose: Evaluation of a lung transplant center results.
Material and methods: The authors reviewed the results of all patients to lung
transplantation at the only center in Portugal, between 2008-2010 (after reorgani-
zation of the program). Demographic data, diagnosis at referral, time on waiting
list and survival at first year were analyzed.
Results: Twenty five patients were submitted to a lung transplant (72% male), with
a medium age of 43,3 years (range 17 to 63). Ten procedures were bilateral and
15 unilateral. Twelve patients had terminal lung fibrosis, five cystic fibrosis, three
COPD, three bronchiectasis and two had silicosis. The average time on waiting list
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was 181 days and 20% of these patients were on mechanical ventilatory support
(invasive or non-invasive) at the time of transplantation. Six patients died (5 in the
first month after procedure). The 1 year survival rate was 78,4% (Kaplan-Meier
curves).
Conclusion: After reorganization in 2008, the Portuguese Lung Transplantation
program results are comparable to the results published by the International Society
of Heart and Lung Transplantation.

P2455
Characterization of a population referred to a lung transplantation centre in
Lisbon
Sofia Granadeiro1, Alexandra Borba1, Luisa Semedo1, Miguel Araujo1,
João Cardoso1, Fernando Martelo2, Jose Fragata2. 1Pneumology Department,
Hospital de Santa Marta, Lisbon, Portugal; 2Thoracic Surgery Department,
Hospital de Santa Marta, Lisbon, Portugal

Introduction: Lung transplantation is the therapeutic option for patients with end
stage lung disease. An appropriate referral contributes to a better post surgery
survival.
Purpose: Characterization of the patients referred to the only lung transplantation
centre in Portugal.
Material and method: The authors evaluated patients referred from January 2008
to December 2010. The following data was determined: demographics, lung disease
and evaluation result. Reasons for refusal were also analyzed.
Results: A total of 199 patients were referred (61% male), with an medium age
of 45,5 years (range 11 to 69). Thirty per cent had the diagnosis of terminal lung
fibrosis, 21% COPD, 13% cystic fibrosis, 12% bronchiectasis and the last 23%
other diagnosis. After evaluation 24,6% of patients were accepted (49 patients,
25 of which already transplanted and 5 died on waiting list) and 54,3% were
refused, most due to severe cardiac impairment or very poor general condition. Of
the remaining patients, 9,5% are under current evaluation, 6,5% present a relative
contraindication and 5% still don’t meet criteria for transplantation.
Conclusion: Despite the considerable number of patients referred, only 45,7%
were eligible for lung transplant. The important number of patients refused due
to medical contraindications should alert the attending physicians for an earlier
referral.

P2456
Effect of BIPAP on diaphragm paralysis after single lung transplantation
Shadi Shafaghi1, Parisa Adimi2, Atefeh Fakharian2, Amir Hassan Nassiri3,
Fariba Ghorbani1, Seyed Shahabedin Mohammad Makki1, Hamid Reza
Khoddami Vishteh1, Katayoun Najafizadeh1. 1Lung Transplantation Research
Center, National Research Institute of TB and Lung Disease, Masih Daneshvari
Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Islamic
Republic of Iran; 2Chronic Respiratory Disease Research Center, National
Research Institute of TB and Lung Disease, Masih Daneshvari Hospital, Shahid
Beheshti University of Medical Sciences, Tehran, Islamic Republic of Iran;
3Department of Internal Medicine, Cardio-Pneumologic Hospital, Lyon, France

Diaphragm is a chief muscle of inspiration and its unilateral or bilateral paralysis
can lead to dyspnea and affect ventilator function. Here, we are reporting manage-
ment of an emphysematous patient who is undergone single lung transplant and
was suffering from diaphragmatic paralysis.
A 53 year old male emphysematous patient was transplanted in 2009 and had
no significant complication after transplantation. He was admitted 3 months and
9 months after transplantation due to acute rejection and received corticosteroid
pulse therapy which the results were acceptable. 14 months after transplantation an
elevated hemi diaphragm on chest x-ray was suggestive of diaphragmatic paralysis
which was confirmed by paradoxical upward movement of right hemi diaphragm
during fluoroscopic imaging. He had dyspnea with minimal exercise, reduced pul-
monary function test (FVC from 63% to 38%) and oxygen saturation fall to 75%
in rest without any oxygen supplement. Considering hypoxia and Co2 retention,
polysomnography was performed to look for sleep apnea. Patient apnea hypopnea
index (AHI) was 17 with 5 hypopnea, 5 central and 7 obstructive sleep events.
After titration test, bi-level positive airway pressure apparatus (BIPAP) (PI=15,
PE=11, st back up=14) was administered by oronasal mask. Althogh the authors
worried about over expansion of high compliance emphysematous native lung
with using BIPAP, pulmonary function test result improved significantly (FVC
from 38% to 58%) and oxygen saturation during exercise increased to greater than
88% dramatically without expanding the native lung. We claim that BIPAP could
be recommended for management of these patients without any considrable side
effects.

270. Aetiology, diagnosis and outcomes in
community-acquired pneumonia

P2457
Late-breaking abstract: The differences in clinical presentations between
severe health care-associated pneumonia and severe community-acquired
pneumonia: A single center experience
Goohyeon Hong, Sang-Won Um, Won-Jung Koh, Gee-Young Suh,
Man-Pyo Chung, Ho-Joong Kim, O-Jung Kwon, Kyeong-Man Jeon. Medicine,
Division of Pulmonary and Critical Care Medicine, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Republic of Korea

Health care associated pneumonia (HCAP) has been proposed as a new category
of respiratory infection. HCAP shows higher mortality rates than CAP. But it
is not clear whether the poor outcome of HCAP is related to the presence of
more comorbidities or to a higher incidence of MDR pathogen and inappropriate
empirical antibiotic treatment. Thus, we aim to establish whether differences in
outcomes for HCAP are due to differences in severity of pneumonia, not due
to MDR pathogen. We conducted a retrospective observational study of patients
with severe HCAP and severe CAP who were hospitalized through the emergency
department in Jan 2008 Dec 2009 at Samsung Medical Center, Seoul, Korea, and
compared clinical characteristics, severity, distribution of pathogen, and outcomes.
In total, 757 patients hospitalized with pneumonia were eligible, 382 patients were
severe pneumonia. sHCAP was significantly more common than sCAP. There were
no differences between two groups in distribution of pathogens. sHCAP showed
higher occurrence of potentially MDR pathogens than sCAP, but there were no
differences between two groups in the inappropriate initial antimicrobial treat-
ment. In early case-fatality rate, there were no differences between two groups but
in-hospital mortality showed higher mortality rate in sHCAP. In a multiple logistic
regression analysis, however, in-hospital mortality was independently associated
with ICU admission. Differences in outcomes for HCAP are due to differences in
severity of pneumonia, defined as ICU admission, not due to MDR pathogens.

P2458
Viral aetiology and clinical characteristics of community-acquired
pneumonia in adults in Guangzhou, China
Yang-Qing Zhan1, Rong-Chang Chen1, Zi-Feng Yang1,2 . 1Respiratory Medicine,
The First Affiliated Hospital of Guangzhou Medical College, State Key
Laboratory of Respiratory Disease (Guangzhou Medical University, China),
Guangzhou, Guangdong, China; 2Faculty of Chinese Medicine, Macau
University of Science and Technology, Macau SAR, China

Background: Recently epidemiological surveillances show that viral pneumonia
is more commonly reported than previously estimated. However, to date, little
information is available in China.
Objective: To estimate incidence of adult viral Community-acquired pneumonia
(CAP).
Methods: Consecutive adult patients with a diagnosis of CAP during April and De-
cember of 2009 were prospectively enrolled. Paired sera were routinely performed
by hemagglutination inhibition assay or indirect immunofluorescence. Swab sam-
ples were tested for respiratory viruses by using virus culture and RT-PCR. Viral
aetiology was considered definitive if at least one of the above tests was positive.
Results: Overall 149 CAP patients were enrolled, with 84 males. The median
(interquatile range, IQR) ages were 60 (35∼77) years. Paired sera were available in
70 cases. Viral aetiology was established in 48 cases (32.2%). Forty-four patients
were infected by a single virus (influenza A 24 cases, influenza B 5 cases, parain-
fluenza virus type 3 (PIV-3) 11 cases, PIV-1 and adenovirus 2 cases each) and
four cases by two viruses. Fever≥39° (66.7%), fatigue (64.6%), purulent sputum
(52.1%), sore throat (45.8%), dysnea (41.7%) and coryza (41.7%) were the most
common symptoms in viral pneumonia patients. Some influenza A or PIV-3 in-
fected patients manifested hemoptysis and chest pain. Dyspnea and gastrointestinal
symptoms were also common in influenza and PIV-3 infected patients. Oxygen
therapy was more common in viral pneumonia patients than others (54.2% vs
31.7%, P=0.008).
Conclusion: Respiratory viruses were common pathogens in CAP in Guangzhou.

P2459
Pneumonia in patients who received health care at home – Should they be
categorized as CAP or HCAP?
Toru Rikimaru, Noriko Hukushima, Reiko Toda. Department of Respiratory
Disease, Fukuoka Sanno Hospital, Fukuoka City, Fukuoka Prefecture, Japan

Introduction: Healthcare-associated pneumonia (HCAP) is a condition in patients
(pts) who are not hospitalized but features are similar to hospital-acquired pneu-
monia. There are many people who receive HC at home instead of at a nursing
home (NH). It is not clear whether thay should be treated as community-acquired
pneumonia (CAP) or HCAP.
Aims and objectives: This study sought to declare the features in pts who received
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HC at home, and to classify them as CAP or HCAP by comparing them with
CAP and NH-acquired pneumonia (NHAP) which occupy an important position
in HCAP.
Methods: We evaluated and separated 1000 pts into three groups, Group A 517
pts; complete CAP (A), Group B 333 pts; NHAP (B), and Group C 160 pts; who
received HC at home (C).
Results: The features of C were similar to B in age, and between A and B
in sex, total protein and independency. There were no differences between the
three groups in body temperature, WBC and CRP. In bacteriological features, S.
pneumoniae, H. influenzae and K. pneumoniae were 9.5%, 5.8% and 3.9% in A,
7.2%, 2.2% and 10.9% in B and 3.6%, 5.5% and 9.1% in C, respectively. Other
features of B and C were similar and had many drug-resistant pathogens e.g.
MRSA (A: 5.3%, B: 21.0%, C: 16.4%) and P. aeruginosa (A: 2.5%, B: 13.4%, C:
10.9%). Mortality rates of A, B and C were 6.0%, 18.6% and 10.0%, respectively.
In restricted analysis within total care pts of C, the clinical features were more
similar to B, with a mortality of 18.4%.
Conclusions: The clinical features of C were similar to NHAP in many categories.
We concluded that pneumonia in pts who have received HC at home should be
classified as HCAP, especially in poor independency pts.

P2460
Role of viruses, alone and in association with bacteria, in adults hospitalized
with community-acquired pneumonia (CAP)
Elisa Mincholé1, Sergio Fandos1, Ana Lasierra2, Ana Lilian Simon1, Maria
Angeles Ruiz3, Cruz Villuendas2, Elena Forcén1, Salvador Bello1. 1Pulmonology
Department, Hospital Universitario Miguel Servet, Zaragoza, Spain; 2Clinical
Biochemistry Department, Hospital Universitario Miguel Servet, Zaragoza,
Spain; 3Microbiology Department, Hospital Universitario Miguel Servet,
Zaragoza, Spain

We performed a prospective, observational study of etiology of community ac-
quired pneumonia (CAP) admitted in our hospital, including bacteria, viruses
and mixed bacteria/virus cases. From 228 patients, we carried out a complete
microbiological searching, including sputa, urinary antigens, hemocultures, paired
serologies, as well as viral immunofluorescence, and two PCR for respiratory
viruses from nasopharyngeal washes.
At least one etiological agent was identified in 155 patients (67.98%). Fifty seven
(36.7%) were typical bacterial CAP, 57 viral (or atypical bacterial) (36.7%) and
41 (26.4%) mixed (virus and bacterial). (Table 1)

Conclusions:
• Viruses are very common agents in hospitalized adults with CAP, being present

in more than half of the cases of well-known etiology, and in one out of three
patients they were found as unique pathogen.

• If we search, we can also identify mixed bacterial-viral CAP as a common
cause of CAP. Adenovirus and Rhinovirus were the most prevalent viral agents
in mixed pneumonias.

• Streptococcus pneumoniae, alone or in association with virus, was the most
prevalent agent, and one out of two pneumococcal CAP was associated with

at least one virus. Viruses can have an important role in pathogenesis of
pneumococcal CAP.

• Searching virus should be considered in the study of hospitalized CAP.

P2461
The diagnostic yield of the pneumococcal urinary antigen test in clinical
practice and its impact on antibiotic therapy
Wendy Laijen, Dominic Snijders, Wim Boersma. Department of Pulmonary
Medicine, Medical Centre Alkmaar, Alkmaar, Netherlands

Background: The pneumococcal urinary antigen test (PUAT) is commonly used
for the aetiological diagnose of community-acquired pneumonia (CAP) and can
be useful for pathogen-directed therapy. The aim of this study was to evaluate the
diagnostic yield of the PUAT and the impact on antibiotic therapy in patients with
CAP and a positive PUAT result.
Methods: A retrospective study of adults hospitalised with CAP between 2005
and 2007 was performed. All patients were tested by PUAT. Sensitivity of the
PUAT was determined and whether antibiotic treatment was adapted to the PUAt
results.
Results: 681 patients with CAP were included. Causative micro-organisms were
isolated by using conventional methods in 243 (35.7%) patients. The pathogen
most frequently identified was S. pneumoniae in 91 (13.4%) patients, with an
increase of diagnostic yield by the PUAT to a total of 178 (26.1%) patients.
The PUAT increased the total number of aetiological diagnosis from 35.7% to
48.5%. The PUAT was positive in 37 of 55 patients with definitive pneumococcal
pneumonia (67.3%). PUAT was positive in 56 of 95 pneumococcal cases (definite
and probable) giving an overall test sensitivity of 59.0%. The test specificity was
93.2%. A positive PUAT led to narrowing antibiotic treatment in 63 (41.2%)
patients.
Conclusion: The PUAT is a useful technique for early detection of S. pneumoniae
in patients with CAP, but the test is less sensitive in this clinical setting than
prospective studies indicate. The PUAT results led the physician to narrow the
antibiotic treatment, but insufficient adherence to treatment guidelines of CAP
when a PUAT is positive limits its impact.

P2462
Incidence and risk factors of MRSA pneumonia
Katia Verhamme1, Francis Maton2, Kristien Van Vaerenbergh1,3, Paul Jordens4.
1Department of Infection Control and Epidemiology, OLVZ Aalst, Aalst, Belgium;
2MKG, OLVZ Aalst, Aalst, Belgium; 3Department of Microbiology, OLVZ Aalst,
Aalst, Belgium; 4Department of Respiratory Diseases, OLVZ Aalst, Aalst,
Belgium

Introduction: Data on the incidence of MRSA pneumonia in Europe are scarce.
Objective: To study the incidence of MRSA pneumonia and its related mortality.
Methods: Data from the OLV hospital, a 939-bed, university-affiliated teaching
hospital in Belgium, were used. The study period ran from 2006 to 2009. All res-
piratory tract samples, positive for MRSA, were retrospectively collected from the
automated microbiology database. As multiple samples per patient were available
during follow-up, only the first MRSA respiratory tract sample was considered. Of
all patients with MRSA positive respiratory tract samples, the complete medical
records, including chest X-ray or chest CT scans were reviewed by a pulmonolo-
gist. Patients were defined to have pneumonia according to the ECDC criteria.
Risk factors such as comorbidity and previous use of antibiotics were studied.
Results: During follow-up, 197 patients with a MRSA positive respiratory tract
sample were identified. 46 of these 197 patients developed an MRSA pneumo-
nia of which 30 had a nosocomial pneumonia. The overall incidence of MRSA
pneumonia was 0.49/10000 patient days. 25 of the 46 MRSA pneumonia were
detected at ICU. In patients with MRSA pneumonia, the mortality was high, 24 of
the 46 patients (52%) died during follow-up versus 32% in patients with MRSA
colonization of the respiratory tract was 32%. The mean time from admission to
MRSA pneumonia was 13.6 days. 50% of patients with MRSA pneumonia were
previously (during current hospital admission) treated with an antibiotic vs 32.5%
in MRSA colonized patients.
Conclusion: The incidence of MRSA pneumonia is low but mortality in these
patients is high. Previous use of antibiotics is one of the main risk factors of an
MRSA pneumonia.

P2463
Comparison of community acquired pneumonias which require admission to
intensive care unit depending on etiology: Legionella vs pneumococcus
Maria Alfonso1, Marta Inchausti1, Beatriz Gómez1, Nuria Marina1, Luis
Alberto Ruiz1, Ainhoa Gómez1, Sandra Pedrero1, Iratxe Seijas2,
Rafael Zalacain1. 1Pneumology, Cruces Hospital, Barakaldo, Spain; 2Intensive
Care Unit, Cruces Hospital, Barakaldo, Spain

Objective: To describe the differences between pneumococcal bacteriemic pneu-
monias (PBP) and Legionella pneumonias (LP) which needed admission to Inten-
sive Care Unit (ICU)
Methods: A cross sectional study was performed from 1/1/2000 to 1/10/2010. We
analized patients with diagnosis of PBP and LP. All patients were admitted in the
ICU of our Hospital. We analized clinical, analytical and prognosis differences
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depending on etiologic agents: Pneumococcus (positive blood culture) and Le-
gionella (positive urine antigen). Immunodeficent patients and health care patients
were excluded.
Results: We included 115 patients: 63 (55%) PBP and 52 (45%) LP.

Pneumococcus (63 pts) Legionella (52 pts) p
% patients % patients

Smoking habit 66,7 84,6 0,027
Pleuritic pain 55,6 15,4 0,000
IMV 42,9 59,6 ns
FINE 4-5 66,7 57,7 ns
Curb ≥3 52,4 28,8 0,011
Previous antibiotic treatment 6,3 26,9 0,003
Mortality 22,2 23,1 ns

Mean Mean
Age (years) 55,8 53,5 ns
Systolic blood presure 109 123 0,007
BUN 40,7 31,2 0,02
Sodium 134,8 131,3 0,003
PaO2/FiO2 222 257 0,02
RCP 38,8 41 ns
Days until oral treatment given 8,3 15,7 0,000

Conclusions: 1. Both groups had a similar age. Patients with LP were more
smokers and suffered less pleural pain. 2. Patients with LP had more hiponatremia
and received previous antibiotic treatment on higher rates. 3. At admission NBP
had greater severity indexes with more favourable evolution. 4. Mortality was
similar in both groups.

P2464
Evaluation of the Legionella V-TesT compared to the BinaxNOW to detect
Legionella serogroup 1 antigen in urine samples
Evy De Witte1, Katherine Loens1, Christine Lammens1, Jordy Almirall2 ,
Herman Goossens1, Greet Ieven1. 1Vaccine and Infectious Disease Institute,
University of Antwerp, Antwerp, Belgium; 2Intensive Care Unit, Hospital of
Mataro, Fundacio Privada Salut del Consorci Sanitari del Maresme, Mataro,
Spain

The performance and user friendliness of a new immunochromatographic assay, the
Legionella V-tesT (Coris Bioconcept) for the detection of Legionella pneumophila
serogroup 1 antigen in urine (uAg) were evaluated by comparing its results with
the BinaxNOW Legionella uAg-test results (Inverness Medical).
For direct uAg testing using both tests, 129 previously collected and frozen urine
samples were used: 61 specimens from pneumonia patients during a Legionella
outbreak: 34 from the Hospital of Mataró (Spain), 27 from the outbreak in Kapellen
(Belgium, 1999) and 68 urine samples from patients with lower respiratory tract
infections other than Legionella infections enrolled in the European GRACE study.
In case of discrepant results, urine samples were tested with the Biotest. Results of
culture and/or PCR on respiratory samples were included to conclude on the true
positive status of the patient. The number of manipulations and the turn around
time (TAT) were evaluated as well.
41/129 (32%) samples tested were BinaxNOWpositive. The sensitivity and speci-
ficity of the V-TesT in comparison to the BinaxNOW were 97.6% and 97.7%
respectively.

Results for the evaluation of the V-tesT in comparison to the BinaxNOW Legionella

BinaxNow Legionella Total

– +

Legionella V-tesT
– 86 1 87
+ 2 40 42

Total 88 41 129

Results yielded 2 apparent false positives and 1 false negative: all were confirmed
as true positive Legionella infections. The TAT was comparable but the new V-TesT
could be used directly on the urine specimen, while the BinaxNOW required two
additional steps.
The V-TesT has comparable performance characteristics to the BinaxNOW Le-
gionella and is an even more user-friendly test.

P2465
Community-acquired pneumonia due to S. aureus
Sinem Ozsari, Pinar Sarac, Mehmet Sezai Tasbakan, Abdullah Sayiner.
Department of Chest Diseases, Ege University School of Medicine, Izmir, Turkey

Introduction and aim: Methicillin resistant S. aureus (MRSA) is an important
cause of hospital-acquired pneumonia. There is little data regarding its association
with community-acquired pneumonia (CAP). This study aimed to evaluate the risk
factors and clinical course of CAP caused by MRSA and methicillin-susceptible
S.aureus (MSSA).

Material and method: Forty-eight pneumonia cases that were followed up in
a tertiary care center between September 2008 - September 2010 and in whom
MRSA or MSSA was isolated from initial respiratory specimens were analyzed.
Findings: MRSA was isolated in 19 and MSSA in 29 of 48 cases (38 male,
mean age 61.5±17.9). Risk factors for health-care-associated pneumonia (HCAP)
(33 vs 16%, p<0.0001), history of hospitalization (29 vs 22%, p=0.016), surgical
intervention (12 vs 4%, p=0.033) and admission to intensive care unit (14 vs 4%,
p=0.014) in the preceding three months were more common in cases with MRSA
pneumonia. Length of stay in the intensive care unit (11.5±4.1 vs 2.7±0.8 days,
p=0.048) and in the hospital (23.1±4.1 vs 13.9±1.6 days, p=0.049) were longer
in cases with MRSA pneumonia. There was no significant difference in mortality
between the two groups (31.6 vs 37.9%).
Three MRSA pneumonia cases without risk factors for healthcare-associated pneu-
monia were diagnosed as community-acquired MRSA (CA-MRSA) pneumonia.
The latter cases were found to be older, this difference not reaching statistical
significance (76.3±7.2, p=0.093). There was no difference in the other clinical and
biochemical parameters.
Conclusion: HCAP and CAP caused by S. aureus is associated with significant
mortality and morbidity. There are too few cases to better define CA-MRSA
pneumonia.

P2466
A worldwide perspective of nursing home pneumonia beside community
acquired pneumonia
Adamantia Liapikou1, Eva Polverino2, Catia Cilloniz2, Paula Peyrani3,
Julio Ramirez3, Rosario Menendez4, Antoni Torres2. 1Respiratory and Critical
Care Unit, Evangelismos Hospital, Athens, Greece; 2Respiratory Disease
Department, Hospital Clinic, Barcelona, Spain; 3Infectious Disease Department,
University of Louisville, Louisville, United States

Background: Nursing home acquired pneumonia (NHAP) is the leading cause
of death among long-term care patients and the second most common cause of
transfers to hospital. The objective of the study was to characterize the incidence,
microbial etiology and clinical outcomes of NHAP requiring hospitalization in
comparison with Community Acquired Pneumonia (CAP) patients.
Methods: A secondary analysis of 5176 patients from the Community Acquired
Pneumonia Organization database (CAPO) was performed. World regions were
defined as North America (I), Latin America (II), Europe (III), and Asia and Africa
(IV).
Results: 287 patients (6%) were identified as NHAP (mean age 80 yrs). The
incidence of NHAP was 31, 39, 28, and 1% in the regions I, II, III, IV, respectively.
Thirty two patients (11%) required ICU admission. Etiology was defined in 1403
(27%) of CAP cases instead of 68 (24%) pts with NHAP. The most common
isolated pathogens included Streptocococus pneumoniae (34%), Staphylococcus
spp (7%) and Haemophilus influenzae (8.5%). Gram(-) pathogens and Staphy-
lococcus spp.(29%) were more common in patients with NHAP, particularly in
North America. The NHAP presented more frequently with pleural effusions (28%
vs. 19%) and multilobar involvement (31% vs. 24%) than CAP patients. Time to
clinical stability was 5.9 days in NHAP and 4.7 days in CAP patients (p<0.01).
The 1-month mortality rate was statistically higher in NHAP patients than CAP
patients (41% vs. 18%; p < 0.01), such as for CAP-related mortality rate (17% vs.
5%; p<0.01).
Conclusions: NHAP patients over the world and can be considered a different
clinical entity in terms of presentation, microbiology, clinical course and mortality.

P2467
Influence of streptococcus pneumoniae serotypes in clinical outcomes of
pneumonias
Yolanda Galea1, Beatriz Borjabad1, Diana Colón1, Carmina Martí2,
Enric Barbeta1. 1Respiratory Unit, Hospital General Granollers, Granollers,
Barcelona, Spain; 2Microbiology, Hospital General Granollers, Granollers,
Barcelona, Spain

In adults, the influence of Streptococcus pneumoniae (Sp) serotypes on pneumonia
mortality remains unclear.
Aim: To describe the characteristics of adult patients with pneumonia caused by
Sp isolated in invasive strains and the influence of different serotypes in clinical
outcomes.
Method: A retrospective study of Sp serotypes in invasive strains isolated from
patients with pneumonia, describing the clinical features and complications. Blood
and pleural fluid samples were processed using the BacT-Alert1 system. All strains
were sent to the Reference Laboratory for serotyping. Serotypes were divided into
3 groups [1]: High invasive disease potential (H group): 1, 5 and 7 F; Low invasive
potential (L group): 3, 6A, 6B, 8, 19F and 23F, the rest were named as other
serotypes (O group).
Results: Between January 2009 and December 2010 were isolated 53 Sp strains, 44
blood samples and 9 pleural fluid (3 patients had both). 18 of them were serotypes
of H group, 10 were of L group, and 23 were of O group. There were a total of 50
patients (58% men). Mean age was 56y (±19). The table shows clinical outcomes.
Conclusions: Contrary to what colud be expected the pneumonies caused by
Sp serotypes of H group had a lower mortality ratio.1 Brueggeman AB et al.
Clonal relationships between Invasive and carriage S pneumoniae and serotype-
and clone-specific differences in invasive disease potential.
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Clinical outcomes according to serotype

H group (18) L group (10) O group (22) p value

Vasopressors (8/50p) 3 (17%) 1 (10%) 4 (18%) 0.99
Mechanical Ventilation (7/50p) 3 (17%) 1 (10%) 3 (14%) 0.99
Pleural effusion (17/50p) 8 (44%) 3 (30%) 6 (27%) 0.49
Mortality (8/50p) 1 (6%) 2 (20%) 5 (23%) 0.29

Reference:
[1] J Infect Dis. 2003 May 1; 187 (9):1424-32.

P2468
Pneumococcal pneumonia – Are the new severity scores more accurate in
predicting adverse outcomes?
Carla Ribeiro1, Inês Ladeira1, Gabriela Abreu2, Ana Rita Gaio3, M. Céu Brito1.
1Pulmonology Department, Centro Hospitalar Vila Nova de Gaia, Vila Nova de
Gaia, Portugal; 2Clinical Pathology, Centro Hospitalar Vila Nova de Gaia, Vila
Nova de Gaia, Portugal; 3Mathematics Department, University of Porto, Porto,
Portugal

Background: The severity scores are validated prognostic tools for community-
acquired pneumonia mortality and treatment site decision.
Aim: To compare the discriminatory power (DP) of 4 scores – the classic PSI and
CURB65 and the most recent SCAP (Yandiola P et al. Chest 2009;135;1572-1579)
and SMART-COP(Charles P et al.Clinical Infectious Diseases 2008; 47:375–84)
– in predicting major adverse events: death, ICU admission, need for invasive
mechanical ventilation or vasopressor support.
Methods: A 5-year retrospective study of patients admitted for pneumococcal
pneumonia (PP). The patients were stratified based on admission data and assigned
to risk classes (low-medium-high) for each score, as validated by previous studies.
Statistical analysis was done based on sensitivity, specificity and area under the
curve (AUC) under the ROC curve.
Results: We assessed 142 episodes of hospitalization for PP. We observed 2
deaths, 22 admissions to the ICU, 10 patients needed mechanical ventilation and
vasopressor support. The AUC for each score/event is summarized on the following
table.

AUC for each score/event

Mortality ICU admission Mechanical ventilation Vasopressor support

PSI 0.96 (p=0.02) 0.62 (p=0.07) 0.62 (p=0.09) 0.59 (p=0.3)
CURB65 0.96 (p=0.02) 0.70 (p=0.07) 0.66 (p=0.09) 0.72 (p=0.02)
SCAP 0.95 (p=0.03) 0.85 (p=0.049) 0.88 (p<0.001) 0.83 (p=0.001)
SMART-COP 0.88 (p=0.07) 0.85 (p=0.055) 0.81 (p=0.001) 0.82 (p=0.001)

Conclusions: The rate of all adverse outcomes increased directly with increasing
risk class in all scores. The new gravity scores (particularly the SCAP score)
appear to have a higher DP to all adverse events in our study.

P2469
Clostridium difficile infection following community-acquired pneumonia
Gourab Choudhury, Ahsan Akram, Pallavi Mandal, Gillian Fleming,
James Chalmers, Adam Hill. Respiratory Unit, Royal Infirmary of Edinburgh,
Edinburgh, United Kingdom

Introduction: In this prospective observational study of hospitalized community
acquired pneumonia (CAP) patients, we determined the incidence Clostridium
difficile infection (CDI) and its contribution towards treatment failure.
Methods: Data were recorded for 1883 consecutive CAP patients. All patients with
2 or more loose stools during these admissions, had samples sent for Clostridium
difficile toxin testing. The association of specific risk factors and development of
CDI was assessed by multivariable logistic regression (MVR).
Results: There were 51 cases of CDI following CAP (2.7% of CAP cases). The
most frequent antibiotic regimes implicated were amoxicillin/clavulanic acid +/-
macrolide (54.9%) or regimes containing cephalosporins (35.3%.).
37.3% of CDI cases received more than 2 antibiotics (excluding those used to treat
CDI), while only 3 patients were on monotherapy.
Mortality secondary to CDI was 21.6% as inpatient, rising to 43.1% at 1 year
(compared to 1 year mortality for all CAP patients of 21.3%, p=0.0001). Overall
mortality rate for CAP patients was 9% at 30 days.
In MVR analysis, the factors associated with development of CDI were age (AOR
1.04 95% CI 1.01-1.08, p=0.03), duration of admission (AOR 1.06 95% CI 1.04-
1.09, p<0.0001), total number of antibiotics during admission (AOR 2.59 95%
CI 1.22-5.51, p=0.01), and total duration of antibiotic therapy (AOR 1.14 95% CI
1.02-1.27, p=0.02).
Conclusion: CDI is a relatively uncommon complication of CAP, occurring pre-
dominantly in elderly patients. Post CAP, it is, however, associated with increased
in-hospital and 1 year mortality.
Reducing total antibiotic exposure and duration of treatmentmight be as important
as changing antibiotic class in reducing CDI rates.

P2470
Potential value of an ELISPOT interferon gamma release assay as a
diagnostic tool in Q fever infection
Gijs Limonard1, John Bouwman2, Anita Asscheman2, Steven Thijsen2,
Bart Vlaminckx3, Aik Bossink1. 1Pulmonary Diseases, Diakonessenhuis,
Utrecht, Netherlands; 2Medical Microbiology & Immunology, Diakonessenhuis,
Utrecht, Netherlands; 3Medical Microbiology & Immunology, St. Antonius
Hospital, Nieuwegein, Netherlands

Rationale: Q fever is an emerging zoonosis in the Netherlands, atypical pneumo-
nia being the most common clinical manifestation. Acute disease is followed by
resolution in the majority of cases, 10-20% will exhibit the post-Q fever fatigue
syndrome (QFS) and 1-5% of patients progresses to chronic disease. Current tests
measuring humoral immune response to Coxiella burnetii have considerable limi-
tations in diagnosing these different outcomes. We conducted an exploratory study
to determine T cell response to C. burnetii specific antigens using an ELISPOT
interferon gamma release assay (Coxiella ELISPOT).
Methods: An in-house developed Coxiella ELISPOT interferon gamma release
assay, using both phase I and phase II antigens was performed on blood samples
of Q fever patients.
Results: Coxiella ELISPOT was performed for 7 patients reconvalesced after
acute Q fever and 2 chronic Q fever patients (n=1 newly diagnosed, n=1 after
completion of treatment). Mean (± SE) spot count for reconvalesced patients was
11±5 (range 1-42) for phase I and 31±15 (range 1-120) for phase II. One patient
was diagnosed with QFS and had the highest spot count in both phase I (42 spots)
and phase II (120 spots). The newly diagnosed chronic Q fever patient (male, 64
ys) showed a predominant responsiveness to phase I antigen (spot count Phase I
209, Phase II 177). The other chronic Q fever patient (male, 67 ys) had finished a
18 month antibiotic treatment for Q fever endocarditis. Coxiella ELISPOT showed
a marked T cell unresponsiveness to both phase I (3 spots) and phase II antigens
(0 spots).
Conclusion: Different clinical Q fever outcomes are associated with marked
differences in Coxiella ELISPOT results.

P2472
Bacterial co-infections in community acquired pneumonia cases of 2009
pandemic-influenza A (H1N1) virus in Spain
Catia Cillóniz, Rosario Menendez, Santiago Ewig, Eva Polverino, Miquel Ferrer,
Albert Gabarrus, Maria Angeles Marcos, Josep Mensa, Antoni Torres. Pneumolgy,
Institut Clinic del Tórax, Hospital Clinic of Barcelona - Institut d’Investigacions
Biomèdiques August Pi i Sunyer (IDIBAPS), University of Barcelona (UB) – SGR
911- Ciber de Enfermedades Respiratorias (CIBERES) Barcelo Pneumology,
University Hospital la Fe Valencia, Spain. CIBERES, Valencia, Spain
Pneumologie und Infektiologie, Thoraxzentrum Ruhrgebiet, Kliniken für
Pneumologie und Infektiologie, EVK Herne und Augusta-Kranken-Anstalt,
Bochum, Germany Pneumology, Institut Clinic del Tórax, Hospital Clinic of
Barcelona - Institut d’Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS),
University of Barcelona (UB) – SGR 911- Ciber de Enfermedades Respiratorias
(CIBERES) Barcel Pneumology, Institut Clinic del Tórax, Hospital Clinic of
Barcelona - Institut d’Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS),
University of Barcelona (UB) – SGR 911- Ciber de Enfermedades Respiratorias
(CIBERES) Barcel Pneumology, Institut Clinic del Tórax, Hospital Clinic of
Barcelona - Institut d’Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS),
University of Barcelona (UB) – SGR 911- Ciber de Enfermedades Respiratorias
(CIBERES) Barcel Microbiology, Hospital Clinic of Barcelona, Barcelona, Spain
Infectious Disease, Hospital Clinic of Barcelona, Barcelona, Spain Pneumology,
Institut Clinic del Tórax, Hospital Clinic of Barcelona - Institut d’Investigacions
Biomèdiques August Pi i Sunyer (IDIBAPS), University of Barcelona (UB) – SGR
911- Ciber de Enfermedades Respiratorias (CIBERES) Barcel

Intro The role of bacterial co-infection in complicating the clinical course of
H1N1 influenza virus-associated pneumonia is poorly known, although it is often
considered a cause of excess morbidity and mortality in community-acquired
pneumonia
Objective: To investigate incidence,clinical outcomes and risk factors of bacterial
co-infection in patients with H1N1 influenza virus-associated pneumonia
Method: Prospective observational study of hospitalized patients with influenza A
(H1N1) virus associated pneumonia We compared cases with and without bacterial
co-infection and analysed risk factors associated with bacterial co-infection and
mortality in a multivariate analysis
Result: We studied 128 patients of whom 42 (33%) presented bacterial co-
infection.The most frequently bacterial pathogen was S. pneumoniae 26 (62%)
Independent predictors of bacterial co-infection were COPD comobidity (OR 9.6;
p=0.002) and increase platelets count (OR1.0; p=0.041).
The mortality rate was 9% and related, independent, risk factors were age ≥65
years (OR5.7,p=0.037),septic shock (OR5.5,p=0.036) and mechanical ventilation
(OR8.6,p=0.011). Although H1N1 patients with bacterial co-infection showed
more severe clinical presentation (PSI score and length of hospital stay) their
mortality was not significantly increased (25% vs 34%,p=0.54)
Conclusion: H1N1 patients with bacterial co-infection showed worse clinical pre-
sentation as assessed by PSI, trend to worse renal function and increased need of
mechanical ventilation.Nevertheless, the mortality rate was similar in both groups.
COPD is a strong, independent risk factors of bacterial co-infection, but is not
associated with increased mortality in H1N1 patients.
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P2473
Characteristics and predictors of mortality in patients with pleural infection
Rebecca Taylor1, Stephen Murphy1, Alice Melville2. 1Respiratory Department,
Sunderland Royal Hospital, Sunderland, Tyne and Wear, United Kingdom;
2Respiratory Department, Wansbeck Hospital, Ashington, Northumberland,
United Kingdom

Background: Pleural infection is increasing in incidence and causes significant
morbidity and mortality. Many UK patients are cared for by non-respiratory teams.
Aim of study: To characterise patients with pleural infection, assess standards of
care and identify clinical variables predictive of outcome.
Methods: Case records of patients diagnosed with pleural infection were re-
viewed with reference to British Thoracic Society guidelines. Pleural infection was
confirmed if pleural fluid was purulent or turbid with pH<7.20 and/or positive
bacterial culture, with associated systemic features of infection.
Results: 45 cases were included, 69% male, median age (IQR) 72 (46-78) years.
36% had a recent pleural procedure prior to developing infection. 36% were
immunosuppressed, 13% had an underlying malignancy. 73% were under respi-
ratory care. Inpatient mortality was 20%. Outcomes varied between respiratory
and non-respiratory care: Mortality: 9% v 50% OR (95% CI) 0.10 (0.019-0.51)
p=0.006; Drain-related complications: 27% v 58% OR 0.26 (0.06-1.06) p=0.056;
Length of stay: mean (SD) 18.3 (20.1) v 35.3 (28.8) days HR 4.16 (1.59-10.9)
p=0.0035. On univariate analysis mortality was associated with increased age,
high urea, low serum albumin and low pleural fluid protein level. On multivariate
analysis mortality was predicted by age≥75 years OR 10.7 (1.75-66.6) p=0.010,
albumin <30mg/dl OR 6.41 (1.47-35.7) p=0.032, and non-respiratory care OR 6.7
(1.07-42.4) p=0.041.
Conclusion: Pleural infections are often iatrogenic and associated with malignancy
or immunosuppression. Complications with chest drains are common. Mortality
is highest in older patients with low albumin. Patients under respiratory care have
better outcomes.

P2474
Multicentric penumonia caused by intravenous substances, a series of three
cases
Raluca Geamalinga, Dragos Zaharia, Stefan Dumitrache-Rujinski,
Miron Bogdan. Pneumology 4, National Institute of Pneumology “Marius
Nasta”, Bucharest, Romania

Background: In the past 2 years, we have encountered in our clinic an increased
number of patients with multicentric pneumonia related to non-heroin intravenous
drug use (so-called “ethnobotanic substances”), probably favorised by the low
cost and legal status of these substances. We present three clinical cases with this
pathology, in the attempt not only to describe the well-known clinical picture, but
to warn about the severity of this community problem related to the usage of legal
etnobotanic drugs.
The clinical cases: The three patients had a very similar clinical picture: poor social
background (disorganized families, homeless, prisoners), history of intravenous
drug use (especially heroin), recently using etnobotanic powders intravenously,
positive HCV, negative HIV and VHB, multiple bilateral lung opacities on X-Ray,
similar symptomatology (fever, dyspnea, cough with mucopurulent sputum), tri-
cuspid valve endocarditis (confirmed by echocardiography). The bacteriological
exam (hemocultures and sputum) were negative probably related to the empirical
antibiotic usage prior hospitalisation. Two patients improuved slowly with antibi-
otic treatment. One critically ill patient died with septic shock and multiple organ
insufficiency.
Conclusions: The increased number of cases with multicentric pneumonia and
endocarditis related to the usage of the ethnobotanic drugs of legal status reveal
their harmful effect when used intravenously.

P2475
Slow recovering of altered autonomic cardiac control in patients with
community acquired pneumonia
Rustem Zulkarneev1, Shamil Zagidullin1, Naufal Zagidullin1,
Veronika Bakirova2. 1Internal Diseases (Propedeutics), Bashkortostan State
Medical University, Ufa, Bashkortostan, Russian Federation; 2Pulmonology,
Clinical Hospital No. 21, Ufa, Bashkortostan, Russian Federation

Altered autonomic cardiac control is associated with severe arrhythmia, heart
insufficiency and sudden death.
Aim: To evaluate recovering of autonomic cardiac control in patients with com-
munity acquired pneumonia (CAP).
73 patients with nonsevere CAP (nCAP) and 14 patients with severe CAP (sCAP)
were studied at the day of hospital admission and in follow-up periods of 3 and 14-
16 days after admission. Controls (CG) included 48 healthy subjects. Autonomic
cardiac control was estimated via analysis of fluctuations of consecutive RR inter-
vals at 10 min.ECG record. Heart rate variability (HRV) indexes included standard
deviation SDNN, coefficient of variation CVNN, 0.04-0.15 Hz and 0.15-0.4 Hz
bands spectral power.
At admission HRV indexes were significantly lower in both CAP groups than
in CG. All patients showed clinical and functional recovery. nCAP HRV indexes
reached CG values on the 15th day after admission. sCAP HRV indexes remained
lower than in nCAP and CG.

Figure 1. *p<0.05 between nCAP,sCAP and CG, †between nCAP and sCAP. Extrapolation of
trend lines predicts long period of autonomic cardiac control recovery. It will take approximately
3-6 months in sCAP group.

Conclusions: Autonomic cardiac control is significantly altered in patients with
CAP. Predicted recovery period may take up to 6 months in patients with se-
vere CAP and extreme physical workload should be limited due to increased
cardiovascular risk.

271. Assessment of severity and predictors of
outcomes in community-acquired pneumonia

P2476
CURB65 versus PSI in assessing the severity of CAP of elderly patients
R. Peris Sánchez, E. Fernández-Fabrellas, A. Cervera, M.C. Aguar, J. Blanquer,
E. Chiner, F. Sanz, M.L. Briones, J.N. Sancho-Chust, C. Senent. Pneumology,
CAP-Avant Group, Comunidad Valenciana, Spain

Background: PSI and CURB65 are two of the most widely used scales for pre-
dicting mortality related to CAP. However, CURB65 accuracy to predict mortality
has not been validated in elderly population.
Aim: To analyze the predictive mortality value of CURB65 scale versus PSI score
in patients with CAP older than 65 years old.
Methods: A 12 months prospective multicenter and longitudinal study was per-
formed in several hospitals of a Spanish mediterranean area (Comunidad Valen-
ciana). We included patients over 65 with CAP diagnosis. We analyzed mortality
related factors (comorbidities, clinical, radiological and laboratory findings, com-
plications) and mortality risk related to PSI or CURB65 scores. Statistical analysis
included Chi Square with significance p<0.05.
Results: 750 patients were included, with mean age of 76.7±7.5 years, 63.9%
of them were men. 5.1% died. In our cohort, mortality rate attending PSI score
or CURB65 was consistent as reported series (Table 1). However, CURB65 clas-
sified as low risk a higher percentage of patients considered by PSI score as
moderate-severe risk p<0.001 (Table 2).

Table 1

Cohort patients (%) PSI (%) Cohort patients (%) CURB65 (%)

I – 0.1 1 2.7 2.1
II 0 0.6 2 8.7 9.2
III 1.2 0.9-2.8 3 16.2 14.5
IV 6.5 8.2-9.3 4 26.7 40
V 16.8 27-29.2 5 50 40

Table 2

CURB-65 PSI

Low risk (I–III), % Moderate risk (IV), % Severe risk (V), %

Low risk (0–1)% 85.3 51.1 18.7
Moderate risk (2)% 14.7 40.6 38.1
Severe risk (3–5)% 0 8.4 43.3

Conclusions: Although mortality rate in our cohort is closed to reported data,
CURB65 in elderly patients with CAP underestimate the severity of CAP, compared
to PSI scores.
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P2477
Role of angiopoietins Ang-1 and Ang-2 for the development of acute lung
injury in pneumococcal pneumonia
Birgitt Gutbier1, Katrin Reppe1, Anne-Kathrin Neuhauss1, Ansgar Santel2 ,
Jörg Kaufmann2, Norbert Weissmann3, Lars Morawitz4, Timothy J. Mitchell5,
Norbert Suttorp1, Martin Witzenrath1, The CAPNETZ Study Group6.
1Charité-Universitätsmedizin Berlin, Department of Infectious and Respiratory
Diseases, Berlin, Germany; 2Silence Therapeutics, AG Berlin, Berlin, Germany;
3ECCPS, University of Giessen and Marburg Lung Center (UGMLC), Giessen,
Germany; 4Charité-Universitätsmedizin Berlin, Institute of Pathology, Berlin,
Germany; 5Glasgow Biomedical Research Centre, University of Glasgow,
Glasgow, United Kingdom; 6CAPNETZ Study Group, Hannover, Germany

In pneumonia, pathogen-host interaction may evoke pulmonary endothelial per-
meability despite efficient antimicrobial therapy, resulting in life-threatening lung
failure. Angiopoietin (Ang)-1 mediated Tie2-activation reduces and the Ang-1
antagonist Ang-2 increases inflammation and endothelial permeability in sepsis,
but the role of the Ang-/Tie2-system in pneumonia has not been examined.
Serum samples of pneumonia patients, human lung tissue (post mortem), lungs of
S. pneumoniae infected mice, pneumolysin-stimulated isolated perfused and ven-
tilated mouse lungs and human microvascular endothelial cells (HMVEC) were
investigated.
We observed decreased Ang-1 and increased Ang-2 serum levels in pneumonia
patients. Immunohistochemistry staining of human lung tissue revealed that Ang-2
was exclusively expressed in endothelial cells, whereas Ang-1 was expressed
in different cell types. In HMVEC, mRNA expression of Ang-1 and Tie2 was
decreased after pneumolysin stimulation, and Ang-2 expression was increased.
Further, we detected reduced pulmonary mRNA expression of Ang-1 and Tie2 and
increased Ang-2 expression in murine lung tissue following in vivo infection with
S. pneumoniae.
Therapeutic treatment with Ang-1 reduced neutrophil recruitment, inflammatory
cytokines in bronchoalveolar lavage and lung permeability in pneumonic mice.
When mice were pretreated with siRNA (Atuplex), pneumolysin-evoked perme-
ability in isolated perfused lungs of siRNAAng-2 pretreated mice was reduced as
compared to lungs of control mice.
These results suggest a central role of the Ang-/Tie2-system in pneumonia-evoked
inflammation and permeability, and provide a new therapeutic perspective for
severe pneumonia.

P2478
Differences between local and systemic inflammatory response in patients
with community acquired pneumonia (CAP)
Letizia Corinna Morlacchi1, Stefano Aliberti2 , Sonia Seghezzi3, Valeria Giunta1,
Fabio Giuliani1, Samantha Galbiati1 , Barbara Dallari1 , Andrea Gramegna1,
Marta Di Pasquale1, Giulia Spoletini1 , Anna Maria Brambilla3, Jose Bordon4,
Francesco Blasi1. 1Dipartimento ToracoPolmonare e CardioCircolatorio,
Università degli Studi di Milano, IRCCS Fondazione Ca’ Granda Ospedale
Maggiore Policlinico, Milano, Italy; 2Dipartimento di Medicina Clinica e
Prevenzione, Università degli Studi di Milano-Bicocca, A.O. San Gerardo,
Monza, Italy; 3Dipartimento di Medicina d’Urgenza, Fondazione IRCCS
Fondazione Ca’ Granda Ospedale Maggiore Policlinico, Milano, Italy;
4Infectious Diseases, Internal Medicine Department, Providence Hospital,
Washington, DC, United States

Understanding inflammatory response is a crucial issue in the management of
CAP. The aim of our study was to evaluate both local (lung) and systemic (serum)
inflammation on admission in hospitalized patients with CAP.
An observational prospective study was performed on consecutive patients hospi-
talised for CAP from April to December 2010 at the Respiratory Dpt., Policlinico
Hospital, Milan, Italy. Within 24 hours after admission, specimens of blood and
exhaled breath condensate (EBC) were collected. The following cytokines were
detected on both samples with a high sensitivity immunoassay: pro-inflammatory
(IL1α, IL1β, IL2, IL6, IL8, TNFα and IFNγ) and anti-inflammatory (IL4 and
IL10).
A total of 43 subjects were prospectively enrolled (26 males; mean±SD age:
71±18 yrs). Local and systemic inflammatory patterns on admission are shown in
Table (Mean ± SD).

Cytokine, pg/mL EBC Serum

IL2 0.46±0.48 1.28±1.90
IL4 1.69±0.71 1.43±0.64
IL6 0.01±0.02 108.33±150.03
IL8 0.34±1.04 128.80±340.03
IL10 0.20±0.16 1.49±1.50
IFNγ 0.02±0.07 12.79±38.66
TNFα 0.10±0.29 13.50±23.62
IL1α 0.10±0.13 0.17±0.36
IL1β 0.21±0.33 1.20±1.85

Pro-inflammatory interleukins were increased in patients undergoing mechanical
ventilation on admission in comparison to the rest of the population in both serum
(IL1α 0.57±1.02 vs. 0.11±0.12, respectively, p= 0.007) and EBC (IL1α 0.31±0.28
vs. 0.08±0.06, respectively, p=0.001).

These findings may help to understand the decompartmentalization of the inflam-
matory response, which takes place since the very early stages of the infection in
hospitalized patients with CAP.

P2479
Validity of CRB-65 in LRTI in primary care: A prospective study in 12
European countries
Samuel Coenen1,2, Theo Verheij3, Greet Ieven2, Christine Lammens2,
Christopher Butler4, Paul Little5, Herman Goossens2, on behalf of the GRACE
Project Group2. 1Centre for General Practice, Vaccine & Infectious Disease
Institute (VAXINFECTIO), University of Antwerp, Antwerp, Belgium;
2Laboratory of Medical Microbiology, Vaccine & Infectious Disease Institute
(VAXINFECTIO), University of Antwerp, Antwerp, Belgium; 3Julius Center for
Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht,
Netherlands; 4Department of Primary Care and Public Health, School of
Medicine, Cardiff University, Cardif, United Kingdom; 5Primary Care Medical
Group, Community Clinical Sciences Division, University of Southampton School
of Medicine, Southampton, United Kingdom

Background: CRB-65, a useful tool to predict community-acquired pneumonia
(CAP) outcome in hospitals, has been recommended for use in primary care.
CRB-65 scores are calculated by assigning one point for each of: the presence of
Confusion, Respiratory rate ≥ 30 per minute, Blood pressure systolic < 90 mm
Hg or diastolic ≤ 60 mm Hg, and age ≥ 65 years.
Aim: To assess the validity of CRB-65 to predict poor prognosis in adults
presenting to primary care with lower respiratory tract infection (LRTI).
Methods: Clinicians prospectively recorded clinical features on a case registration
form. Patients had a chest X-ray within 7 days after inclusion. A notes review was
performed. We used a two-level logistic regression model (with patients nested
within clinicians) to assess the association between a CRB-65 score ≥ 1 and
mortality and a combination of re-consultation and hospital admission, and tested
for interaction to assess differences in these outcome between patients with and
those without CAP.
Results: None of the 3112 included patients died due to the LRTI. Complete data
were available in 2627 (84%) patients. Of these, 866 (33%) had a CRB-65 score
≥ 1, 108 (4%) had CAP, and 488 (19%) re-consulted or were admitted to hospital.
Both a CRB-65 score ≥ 1 and CAP were associated with more re-consultations or
hospital admissions (odds ratio (95%CI): 1.32 (1.06–1.64) and 2.18 (1.13–4.21),
respectively). The interaction term was not significant (1.17 (0.57-2.41)).
Conclusion: In patients presenting to primary care with LRTI, low mortality and
low prevalence of CAP limit the usefulness of CRB-65. Nevertheless, a CRB-65
score ≥ 1 is associated with a significant increase in re-consultations and hospital
admissions.

P2480
Vascular events following hospitalisation for community acquired pneumonia
Ahsan R. Akram1, James D. Chalmers1, Aran Singanayagam1, Gillian
B. Fleming2, Joanne K. Taylor2, Duncan Mills2, Adam T. Hill1. 1Department of
Respiratory Medicine, New Royal Infirmary of Edinburgh, Edinburgh, 2College of
Medicine, University of Edinburgh, Edinburgh, United Kingdom

Objective: To determine if patients with community acquired pneumonia (CAP)
are at increased risk of vascular events following discharge.
Methods: Patients enrolled in a prospective study for CAP who survived to hospital
discharge were followed up at 1 year. A cohort matched to age, sex, co-morbidities
and vascular risk factors were included and the incidence of vascular events and
mortality were recorded.
Results: 1321 patients were included (50.3% male, median age 65 (IQR 48-77),
23.7% had a prior history cardiovascular events) with 1321 matched controls.
12.3% of CAP patients died after discharge by 1 year, with 28.9% attributed to
cardiovascular events or stroke. The incidence increased with age.
156 patients required hospitalisation within 1 year for one or more vascular event;
myocardial infarction (MI) n=74, cardiac failure n=61, for cardiac arrhythmia n=31
and stroke n=12. Of the 74 patients with MI, there was a significantly increased
incidence when compared to the control group (fig1).
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Using multivariate logistic regression analysis, major predictors of cardiovascular
deaths following CAP were age (AOR 1.04 95%CI (1.02-1.07), p<0.0001), prior
history of cardiovascular events (2.70 (1.47-4.96), p=0.001), ICU admission dur-
ing hospital admission (1.87 (1.04-3.38), p=0.04) and anaemia (0.98 (0.97-0.99),
p=0.0007).
Conclusion: Hospitalisation for CAP is associated with an increased risk of
cardiovascular events and mortality at 1 year.

P2481
Clinical failure in hospitalized patients with community acquired pneumonia
(CAP): Preliminary results from the FAILCAP study
Stefano Aliberti1 , Letizia Morlacchi2, Andrea Gramegna2, Elena Parazzini2,
Daiana Stolz3, Leonardo Ruvolo4, Fabienne Karrer3, Giulia Cervi5,
Roberto Cosentini6, Annamaria Zanaboni7, Almerico Marruchella1,
Elena Magni8, Paula Peyrani9, Alberto Pesci1, Julio Ramirez9, Francesco Blasi2.
1Dipartimento di Medicina Clinica e Prevenzione, University of Milan-Bicocca,
AO San Gerardo, Monza, Italy; 2Dipartimento Toraco-Polmonare e
Cardio-Circolatorio, University of Milan, IRCCS Fondazione Cà Granda
Policlinico, Milan, Italy; 3Clinic of Pulmonary Medicine and Respiratory Cell
Research, University Hospital Basel, Basel, Switzerland; 4Respiratory
Department, University of Milan, IRCCS Policlinico San Donato Milanese, San
Donato Milanese, Italy; 5Clinica di Malattie dell’Apparato Respiratorio,
University of Modena e Reggio Emilia, A.O. Policlinico di Modena, Modena,
Italy; 6Emergency Medicine Department, IRCCS Fondazione Cà Granda
Policlinico, Milan, Italy; 7Computer Science Department, University of Milan,
Milan, Italy; 8Respiratory Department, University of Milan, Ospedale “Luigi
Sacco”, Milan, Italy; 9Infectious Diseases Department, University of Louisville,
Louisville, KY, United States

Although clinical failure is one of the most relevant outcomes in CAP patients,
there is little discussion in literature on its incidence and etiology. The aim of
the study was to evaluate incidence, risk factors and outcomes of CAP patients
undergoing a clinical failure during hospitalization. An international, multicenter,
prospective, observational study was performed from October 2009 to December
2010 in 8 Respiratory Dpts, enrolling consecutive patients hospitalized with CAP
(ClinicalTrials: NCT01143155). Clinical failure was defined as either acute pul-
monary or hemodynamic deterioration or in-hospital death. Risk factors associated
to the development of clinical failure were analyzed by a multivariable analy-
sis. Among the 431 patients enrolled (56% males; mean±SD age:73±16 yrs),
incidence of clinical failures was 17% (72 patients). The majority of the clinical
failures were related to the pneumonia. The development of cardiovascular events
was significantly higher in patients who failed in comparison to the rest of the
population (36% vs. 17%, respectively, p<0.001). At the multivariable analysis
the only risk factor independently associated to the development of clinical failure
during hospitalization was the severity of the disease on admission evaluated with
the PSI. Mortality at 30 days after the diagnosis of the pneumonia was significantly
higher among patients who failed in comparison to the rest of the population (72%
vs.4%, respectively, p<0.001). A better understanding of clinical failure would be
useful in order to prevent complications during the hospitalization, to develop new
treatment modalities and, thus, to improve outcomes.

P2482
Does it matter which set of observations are used to calculate the CURB65
score for pneumonia?
Manish Gautam, Katya Lyulcheva, Zahra Estabragh, Josheel Naveed,
Paul Deegan. Respiratory Medicine, Royal Liverpool University Hospital,
Liverpool, United Kingdom

Background: The British Thoracic Society has recommended that the CURB65
score is applied as the initial severity assessment strategy in hospitals for commu-
nity acquired pneumonia (CAP), in conjunction with clinical judgement. Evidence
for the scoring system is robust and its use at initial presentation enables patients
to be stratified according to increasing risk of mortality.
Aim: To assess whether the CURB65 score was recorded using observations made
during the initial hospital assessment or at a later stage.
Methods: This was a prospective study of random CAP cases (radiologically con-
firmed) admitted to a large University Hospital between Jan-Feb 2011. CURB65
documentation in the case notes was studied to assess whether the score was
performed on the basis of initial observations.
Results: A total of 55 cases were studied (M: 25, F: 30), mean age 75 years. The
CURB65 score was recorded in 44/55 (80%) cases. The score was recorded on
the basis of admission observations in 70% of cases (31/44) and in 30% of cases
(13/44) observations documented at a later stage. For the latter group, the docu-
mented cumulative score was 35, significantly higher than the “actual cumulative
score” when calculated retrospectively using admission observations 25 (p value
<0.01).
Conclusions: Calculation of the CURB65 score using observations made after the
initial assessment can significantly affect the score recorded. This may potentially
lead to the overuse of antibiotic therapy. In order to improve the quality of care
for CAP patients, measures should be taken to ensure that CURB65 is recorded
appropriately.

P2483
Severe complicated pneumococcal pneumonia in young adults
Sebastien Ellis, Matthew Harris, Suzanne Shuttleworth, Chris Taylor, Aye
Aye Lwin. Respiratory, Southampton General Hospital, Southampton,
Hampshire, United Kingdom

Background: Pneumococcal pneumonia causes parapneumonic effusion (PPE) in
40%-57%. Severity can be influenced by both host characteristics e.g. co-morbidity,
age and vaccination status and, bacterial factors.
Aims and objectives: To study the relationship between host characteristics (age,
co-morbidity and previous vaccination) and disease severity in adults admitted
with pneumococcal pneumonia.
Methods: A cohort of 21 inpatients with pneumococcal pneumonia between
December 2010 to January 2011 were retrospectively studied using electronic
patient records, medical notes and the PACS system. Uncomplicated PPE (UPPE)
was defined as pleural fluid pH >7.2, complicated PPE (CPPE) as pH <7.2 and
empyema as visible purulent fluid.
Results: 21 patients were admitted with pneumococcal pneumonia, 8 male and
13 female, median age 48 years (range 18-76). 9 (43%) had no associated co-
morbidity, of which 7 were <65 years. 6/9 developed pleural effusion (1 UPPE, 4
CPPE and 1 empyema), 4 required chest drainage, none of these 4 were vaccinated.
All patients who developed pleural effusion or empyema, 8/21 (38%), had an
admission CRP >100 (range 101->500) and albumin <35 (range 16-32).
7/21 (33%) patients were admitted to the intensive care unit (ICU). 4/7 had no
associated co-morbidities, median age was 33 (range 29-48) and all 4 patients
were not vaccinated.
Conclusion: Our study highlights that along with high risk groups, young un-
vaccinated adults with no co-morbidity are also at risk of developing severe
pneumococcal pneumonia with complicating pleural effusion or empyema.

P2484
Role of pneumococcus urinary antigen testing in the clinical presentation and
outcome of pneumococcal bacteraemic community acquired pneumonia
Luis Alberto Ruiz, Maria Alfonso, Ainhoa Gomez, Sandra Pedrero,
Nuria Marina, Marta Inchausti, Iratxe Seijas, Carmen Jaca, Rafael Zalacain.
Pneumology, Cruces Hospital, Barakaldo, Spain Pneumology, Cruces Hospital,
Barakaldo, Spain Pneumology, Cruces Hospital, Barakaldo, Spain Pneumology,
Cruces Hospital, Barakaldo, Spain Pneumology, Cruces Hospital, Barakaldo,
Spain Pneumology, Cruces Hospital, Barakaldo, Spain Intensive Care Unit,
Cruces Hospital, Barakaldo, Spain Pneumology, Cruces Hospital, Barakaldo,
Spain Pneumology, Cruces Hospital, Barakaldo, Spain

Aim: To describe the clinical characteristics and outcome of a group of patients
diagnosed with pneumococcal bacteraemic community acquired pneumonia (PB-
CAP) depending on the results of pneumococcus urinary antigen testing (PUAT).
Methods: We have studied all patients admitted to the Respiratory Service and/or
ICU of our hospital for 10 years. Patients have been divided into two groups ac-
cording to the results of PUAT (BINAX®). Exclusion criteria included (1)acquired
immune deficiency syndrome, other inmunodeficiencies or under immunosupresive
treatment; (2) health care associated pneumonia.
Results: We have studied 250 patients, 233 out of them underwent UPADT.

Conclusions: 1. PUAT positivity was associated with an early antibiotic prescrip-
tion at the emergency department at admission. 2. Patients with positive PUAT
were more frequently admitted to ICU. They also had a higher mean hospital stay
but there were no signifficant differences regarding severity according to PSI and
CURB score. 3. Patients under negative PUADT had a lower but no significant
mortality rate.

P2485
Is pneumonia in elderly an enigma: A study from a multispecialty hospital in
rural India
B.N.B. Mahaveera Prasad, C.A. Tukaram. Medicine, Military Hopital Wellington,
Wellington Barracks, The Nilgiris District, Tamilnadu, India

Aim: To study the manifestations and outcome of pneumonia in elderly from a
rural background in India.
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Methods: Retrospective analysis of clinical, radiological and laboratory features
and treatment outcome of severe community-acquired pneumonia among eldely
who were managed in a multispecialty hospital in rural India during preceding 2
years.
Results: 28 cases in this study included 22 males and 6 females in the age group of
72 to 88 years. 16 cases had comorbidities- COPD in 8, diabetes in 5 and chronic
liver disease in 3. Etiology included streptococcus pneumoniae in 11, staphylococ-
cus aureus in 5, H. influenzae in 3 and klebsiella pneumoniae in 2 cases. In 7 cases
definitive organism could not be isolated. Only 6 had typical features of fever, chest
pain, cough, pulmonary consolidation and neutrophil leucocytosis. Extrapulmonary
features misleading initial diagnosis were predominant in the remaining cases. All
of them had altered mental status and profound general weakness with minimal
and non specific chest findings. 4 had pain abdomen and loose motions as present-
ing features. Among cases with atypical presentation 8 had leucopenia while the
remaining had neutrophil leucocytosis.18 cases required hospitalisation of more
than 3 weeks and only 14 responded to therapy.Pneumococcal-fluoroquinolone
resisance was observed in 2 cases.16 cases required mechanical ventilation and
among them only 2 survived. Ventilatory associated lung injury was present in 3
cases. Non responders had severe sepsis with ARDS and multiorgan failure.
Conclusion: Pneumonia in elderly is an enigma, often caused by common
pathogens and is associated with atypical features, complicated course and poor
treatment outcome.

P2486
Prospective comparison between chest ultrasound and X-ray in two planes in
patients with suspected community-acquired pneumonia. Intermediate
results (02/2011) of a prospective multicenter DEGUM-/ÖGUM-study
Angelika Reissig1, Christine Mempel1, Roberto Copetti2, Andreas Schuler3,
Stefano Aliberti4 , Peter Zechner5, Alexander Heinzmann6, Rotraud Neumann7,
Gebhard Mathis8, Claus Kroegel1. 1Pneumology & Allergology,
Friedrich-Schiller-University, Jena, Germany; 2Emergency Department, San
Antonio Abate, Hospital Tolmezzo (Udine), Tolmezzo, Italy; 3Department of
Internal Medicine, Helfenstein Clinic, Geislingen, Geislingen, Germany;
4University Milano, University Milano, Milano, Italy; 5Hospital Graz West,
Hospital Graz West, Graz, Austria; 6Department of Internal Medicine, Hospital
Reutlingen, Reutlingen, Germany; 7Institut of Diagnostic and Interventional
Radiology, Friedrich-Schiller-University Jena, Institut of Diagnostic and
Interventional Radiology, Jena, Germany; 8Medical Practice Rankweil, Medical
Practice, Rankweil, Austria

Aim: The aim of the prospective study is to define the sensitivity of chest ul-
trasound (US) in diagnosing and follow-up of community- acquired pneumonia
(CAP).
Patients and methods: US was performed in 326 patients (age 18-95 years; 211
males, 115 females) with suspected CAP. The results were first compared to X-ray
in two planes. In case of positive US and negative or inconclusive X-ray a low-
dose computed tomography (CT) was performed. Sonographic characterisation of
pneumonia was carried out at day 0, between day 5-8 and between day 13-16.
Results*: US / X-ray / CT / Number of patients:
negative / negative / not done / n=109
negative / inconclusive / negative / n=8
positive / positive / not done / n=163
positive / inconclusive / positive / n=10
positive / negative / positive / n=13
positive / negative / negative / n=1
positive / inconclusive / negative / n=2
negative / positive / not done / n=13
negative / inconclusive / positive / n=2
*US was inconclusive in 5 patients, which had to be deleted according to the study
protocol.
Conclusions: The intermediate results suggest a high sensitivity and specificity
of US in diagnosing and follow-up CAP. The final results will be available in
September 2011.

P2487
Does a clinical score helps in the management of hospital-acquired
pneumonia in nonventilated patients?
Bertrand Herer, Zbiniev Gazevic. Service de Pneumologie, Centre de Forcilles,
Férolles Attilly, France

Hospital-acquired pneumonia (HAP) is increasingly frequent in nonventilated
(NV) patients. Because of the difficulty of obtaining invasive diagnostic proce-
dures outside an intensive care unit (ICU), a clinical score could be useful for
the management of NV patients. We tested the diagnostic accuracy of a score
(SCOPNOFOR) suitable for NV patients with clinical suspicion of HAP, obtained
by combining the following clinical parameters (minimal value = 0, maximal
value = 9): non cancerous comorbid condition (0=absent, 1=present); solid cancer
(0=absent, 1=present); tracheal secretions (0=absent, 1=nonpurulent, 2=purulent);
previous antibiotics (0=yes, 1=no); radiographic infiltrate (0=no or diffuse, 2=lo-
calized); NV ICU (2) or ward (0) patient. The score was calculated before a
protected specimen brush was obtained by bronchoscopy in all cases and its value
was computed with bacteriological result to assess sensitivity (Se) and specificity
(Sp). HAP was confirmed in 45 (54%) of 84 suspected episodes disclosing in

major part nonfermenting (35.6%) and enteric (42.2%) gram-negative bacilli,
staphylococcus (26.7%) and streptococcus (26.7%) spp. Polymicrobial HAP was
present in 37.8% of episodes. The mean ± SD SCOPNOFOR value was 5.3±1.6
and 4.3±1.5, respectively, for the 45 HAP episodes and the 39 non confirmed
HAP episodes (p=0.003). Se and Sp were respectively at a SCOPNOFOR value
more than 5, 53% and 79%, and more than 6, 27% and 95%. We conclude that
SCOPNOFOR misclassify approximately 50% to 75% of patients with definite
HAP according to the chosen cut-off. These data support the need for establishing
an etiologic diagnosis in suspected HAP in NV patients.

P2488
Comparison of four systems for assessing severity of community acquired
pneumonia
Tiago Abreu, Telma Lopes, Marisa Anciães, Dalila Ferreira, Sara Salgado,
Gil Duarte. Serviço de Pneumologia II, Centro Hospitalar Lisboa Norte -
Hospital Pulido Valente, Lisbon, Portugal

Introduction: The use of severity scores for community acquired pneumonia
(CAP) is recommended by many clinical guidelines. However, debate about the
preferred system is ongoing.
Objective: To compare the performance of 4 systems to identify severe CAP.
Material and methods: We reviewed 176 patients diagnosed with CAP, admitted
in a Pneumology ward, from January 2007 to July 2009. We compared 4 systems:
Pneumonia Severity Index (PSI), CURB65, modified American Thoracic Society
criteria for severe pneumonia (ATSm) and SCAP score.
We divided the patients in 2 groups: low/intermediate risk and high risk, the later
defined as CURB65 ≥3, PSI classes IV/V, ATSm – ≥1 major criteria or ≥ 3 minor
criteria and SCAP score – ≥1 major criteria or ≥ 2 minor criteria.
We evaluated the performance of these systems in predicting patient adverse
outcomes, defined as mortality and need for ICU admission, based on sensitivity,
specificity and area under the ROC curve (AUC).
Results: Sensitivity and specificity (95% confidence interval in brackets) were,
respectively: CURB65 – 27.3% [9.7 - 56.6] and 91.5% [86.3 - 94.9]. PSI – 81.8%
[52.3 - 94.9] and 55.8% [48.1 - 63.1]. ATSm – 54.6% [28.0 – 78.7] and 95.8%
[91.5 - 97.9]. SCAP – 81.8% [52.3 - 94.9] and 70.9% [63.6 - 71.3].
AUC was: CURB65 – 0.594, PSI – 0.688, ATSm – 0.752 and SCAP – 0.764.
Conclusions: PSI and SCAP were the most sensitive systems, while CURB65 and
ATSm were the most specific. Although the best discriminative capacity was found
in SCAP, it presented many false positives. Probably, a good approach would be
to rely on clinical judgment, triage of high risk patients with PSI or SCAP and use
of ATSm to determine need for ICU admission.

P2489
Value of serum procalcitonin levels in the differential diagnosis of pneumonia
and pulmonary embolism
Ayse Yeter, Gungor Camsari, Gulcihan Ozkan, Aygun Gur, Nur Dilek Bakan,
Mehmet Bayram. Pulmonology, Yedikule Teaching Hospital for Chest Diseases
and Thoracic Surgery, Istanbul, Turkey

Objective: Procalcitonin (PCT), a precursor hormone of calcitonin is secreted
from the thyroid. It was increased in blood in bacterial infections. The aim
of the study was to determine the serum procalcitonin levels in differentiating
community-acquired pneumonia (CAP) from pulmonary embolism (PE).
Methods and patients: Fifty-eight patients with ≥1 of the following symptoms;
fever, cough, dyspnoea, haemoptysis, sputum, chest pain and lesion on chest x
ray were included to the study. Thirty patients were diagnosed as CAP and 27
patients as PE. One patient with suspected PE was excluded because of negative
pulmonary CT angiography. Serum PCT values of all patients were measured and
recorded before treatment was started.
Results: Median values of PCT were in patients with PE 0.05 ng/ml, in patients
with CAP 1.38 ng/ml. The area under ROC curve was 0.83. With an optimal cut-off
value 0.27 ng/ml for differentiating PE and CAP, sensitivity was 76.4%, specificity
85.2%, negative predictive value 76.7%, positive predictive value 85.2%, and
accuracy 80.7%.
Conclusion: Serum PCT has a high diagnostic value in the differential diagnosis
of PE and CAP. Serum PCT can be used in differentiating CAP and PE as an
inflammatory marker.

P2490
The value of exhaled breath condensate “pH” to evaluate the severity of
disease and the response to treatment in patients with community acquired
pneumonia
Deniz Arik1, Canturk Tasci1, Metin Ozkan1, Hayati Bilgic1, Cengizhan Acikel2,
Ismail Kurt3. 1Chest Disease, Chest Disease, Ankara, Turkey; 2Public Health,
Public Health, Ankara, Turkey; 3Biochemistry, Biochemistry, Ankara, Turkey

Introduction: There is no practical procedure in defining severity of commu-
nity acquired pneumonia (CAP) and evalution of response to treatment. Recently
“exhaled breath condensate pH” measurement as a noninvasive, reproducible and
easily performed method is in use to diagnose some airway and pulmonary dis-
eases. We planned this study to measure the severity and response to treatment in
patients with community acquired pneumonia by using this method.
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Materials and methods: Fourty-two patients with CAP and 31 control subjects
were included in this study. In the patient group blood analysis were performed for
every patient on 1.,3.,7. days of treatment and chest X-rays obtained on same days
to assess EBC pH. Parameters, which were significant, were evaluated between
patient and control group.
Results: In patient group mean value of EBC pH on first analysis (EBC pH1)
was 7.159±0.518, while the second (EBC pH2) and third (EBC pH3) were
7.317±0.479 and 7.618±0.250, respectively. In control group mean EBC pH value
was 7.886±0.280. Considering the first EBC pH assessment as cut-off value (7.74),
sensitivity and specificity were obtained%97.6 and%83.9, respectively.

Conclusion: Based on these results we claim that EBC pH may be used in assessing
the severity and radiological extensiveness and in monitoring the treatment.

P2491
Cost and outcomes of pneumococcal community-acquired pneumonia among
adults in the United Kingdom
Apostolos Charos, Paul Balmer. Specialty Care, Pfizer, Walton Oaks, United
Kingdom

Background: Community-acquired pneumonia (CAP) is associated with sub-
stantial morbidity and mortality among adults in the United Kingdom (UK). S.
pneumoniae is the most common cause of CAP.
Aims and objectives: The study objective was to evaluate the clinical and eco-
nomic burden of pneumococcal CAP among adults in the UK.
Methods: A cost-outcomes model was developed to estimate the inpatient costs
and health outcomes associated with pneumococcal CAP among adults above 50
years old in the UK. Health outcomes were measured in terms of life-year (LY)
and quality-adjusted life year (QALY) lost. National data sources were used to
estimate hospital admissions, deaths and costs with CAP as primary diagnosis for
2009/10. Since specific pathogens for pneumonia are not commonly identified, the
proportion of CAP attributable to S. pneumoniae was estimated based on literature
findings. A structured literature review was conducted to identify UK specific
quality of life data.
Results: It was estimated that there were 58,604 annual hospital admissions for
pneumococcal CAP for adults above 50 years old in UK, costing more than £122
million per year. In addition, there were 13,161 deaths per year resulting in 87,533
LYs lost. The total annual number of QALYs lost was 64,653. The disease burden
was higher among older age groups with approximately 84% of pneumococcal
CAP occurring in adults above 65 years.
Conclusions: Pneumococcal CAP in adults presents a substantial burden both to
individuals and to the National Health Service (NHS) in the UK. The cost and
outcomes of pneumococcal CAP should be incorporated into economic evaluations
of adult pneumococcal vaccination strategies.

P2492
Relationship between the presence of hypoxemia and the inflammatory
response measured by C-reactive protein in bacteremic pneumococcal
pneumonia
Francisco Sanz1, Concepción Gimeno2, Tomás Lloret1, Nuria Tormo2,
Marisa Briones3, Estrella Fernández4, Angela Cervera4, María Carmen Aguar5,
Eusebi Chiner6, José Blanquer7. 1Pneumology, C.Hospital General Universitari,
Valencia, Spain; 2Microbiology, C.Hospital General Universitari, Valencia,
Spain; 3Pneumology, Hospital Clínic Universitari, Valencia, Spain;
4Pneumology, Hospital Dr. Peset, Valencia, Spain; 5Pneumology, Hospital Arnau
de Vilanova, Valencia, Spain; 6Pneumology, Hospital de Sant Joan, Alacant,
Spain; 7Intensive Care Unit, Hospital Clínic Universitari, Valencia, Spain

Aims: To evaluate whether the presence of hypoxemia could influence the systemic
inflammatory response (C-reactive protein, CRP) in bacteremic pneumococcal
pneumonia (Pn-CAP).
Material and methods: We analyzed the relationship between the presence of

hypoxemia (PaO2/FiO2 <300) and other clinical parameters and systemic in-
flammatory response measured by PCR in a series of bacteremic pneumococcal
pneumonia. We performed a multiple linear regression analysis considering CRP
levels as a dependent variable and other physiological parameters and comorbidities
as independent variables.
Results: We analyzed 297 cases of bacteremic pneumococcal pneumonia. The
mean PaO2/FiO2 was 277.7 (IQR: 233.3-323.8), and 44.8% (133) showed
PaO2/FiO2<300. CRP mean was 27.6 mg/dl (IQR: 15.7-39.2). Linear regres-
sion analysis showed that pneumonia severity (PSI score) (regression coefficient:
-0.21, p = 0.047), PaO2/FiO2 (regression coefficient: -0.21, p = 0.037) and the
presence of some immunosuppressant factor (regression coefficient: -0.29, p =
0.002) were independently associated with CRP levels. The model showed a
correlation of 0.353 with r2 of 0.125.
Conclusions: In our series, we observed that the degree of hypoxemia, the severity
of pneumonia and the presence of some immunosuppressant factors correlates with
the systemic inflammatory response measured by CRP in bacteremic pneumococcal
pneumonia.

P2493
Usefulness of serum cortisol in assessment for the severity of
community-acquired pneumonia
Min-Su Kim. Respiratory Medicine, Changwon Fatima Hospital, Changwon,
Republic of Korea

Background: High cortisol levels are frequently observed in patients with severe
infections and are of prognostic value in sepsis. The aim of this study was to
evaluate the clinical usefulness of serum cortisol in assessment for the severity of
community-acquired pneumonia (CAP).
Materials and methods: This study analyzed the results of 52 CAP subjects
admitted in Changwon Fatima Hospital between July 2008 to May 2010. Total
serum cortisol, infection markers such as C-reactive protein (CRP), procalcitonin
(PCT) and CURB (Confusion, Uremia, Respiratory rate, Blood pressure)-65 were
examined retrospectively.
Results: In clinically unstable subjects on admission day 4, baseline serum corti-
sol, CURB-65, and CRP were elevated significantly compared to those of stable
subjects.

Laboratory parameters and severity scores of the patients according to outcome

Variables Clinically unstable on day 4 (n=17) Clinically stable on day 4 (n=35) p Value

CRP, mg/dl 19.93±11.5 9.84±9.15 0.001
PCT, ng/ml 18.48±28.26 4.21±11.89 0.060
WBC, 103/μl 14594.71±8718.19 12701.14±7028.5 0.404
Cortisol, μg/dl 40.38±17.46 18.76±13.47 0.000
BUN, mg/dl 37.04±21.93 27.03±18.92 0.096
CURB-65 2.47±1.5 1.34±0.84 0.009

Values are means ± SD.

Area under curve (AUC) of cortisol, CRP, and CURB-65 from ROC curves were
0.847, 0.783, and 0.724 respectively. In the subjects with serum cortisol ≥22.82
μg/dL, CRP, PCT, CURB-65 score, and mortality were significantly elevated.
Conclusion: These findings suggest that measurement of serum cortisol in early
stage may provide helpful information in the assessment of CAP severity.

P2494
Community acquired pneumonia in a Greek hospital: Adherence of Greek
doctors to the IDSA/ATS and national guidelines
Charalampos Triantafyllidis1, Vasilios Kapordelis1, Georgios Papaetis1,
Dora Orfanidou1, Maria Apostolidou1, Ioannis Nikolopoulos2, Angelos Pefanis1.
13rd Department of Internal Medicine, National and Kapodestrian University of
Athens, Medical School, “Sotiria” General Regional Hospital for Thoracic
Diseases, Athens, Greece; 2Centre for Respiratory Failure and Intensive Care
Unit, “Sotiria” General Hospital for Thoracic Diseases, Athens, Greece

Background: The adherence of Greek physicians to practice guidelines for CAP
and its impact on cost and patients’ outcome remain unknown.
Material & methods: We performed a prospective observational study in 252
immunocompetent hospitalized patients so as to investigate whether the 2007
IDSA/ATS and the Greek guidelines for CAP are followed by chest physicians in
“Sotiria” General hospital in Athens, Greece. We: a) assessed whether the decision
of hospital admission was correct or not and b) evaluated whether the treatment
regimen was in accordance to guidelines. Fine score (PSI) was applied by the
authors to determine the severity of CAP.

Demographic data, co-morbidities and outcome of 252 patients with CAP

Age (years), mean ± SD 56.3±22.2 (range: 14–96)
Duration of hospitalization (days), mean ± SD 10.9±11.8
Males/Females, n (%) 157/95 (62.3/37.7)
Active Smokers, n (%) 110 (43.7)
Alcoholism, n (%) 30 (11.9)
Mortality, n (%) 31 (12.3)
With co-morbidities, n (%) 170 (67.5)
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Results: The mortality rate was 12.3%. 120 (48%) patients were admitted to the
hospital, despite the fact they were classified as risk class I or II. Accordance to
guidelines as far as the initial antimicrobial regimen is concerned was poor (152
patients, 60%). A trend towards shorter length of hospitalization was observed in
patients treated with an initial antimicrobial in accordance to guidelines compared
to those receiving initial regimen in discordance to guidelines.
Conclusion: The implementation of CAP guidelines by chest physicians in the
major Greek hospital for thoracic diseases is poor. Improvement of adherence
may shorten the length of hospitalization and reduce the financial burden for the
national health system.

P2495
Ventilator-associated pneumonia in surgical intensive care unit: Risk factors
for mortality and survival period
Hisashi Shoji, Takahiro Takuma, Koichiro Yoshida, Yoshihito Niki. Department of
Clinical Infectious Diseases, Showa University, School of Medicine, Tokyo, Japan

Objectives: The aim of this study was to reveal the prognostic factors of Ventilator-
Associated Pneumonia (VAP) in the surgical ICU of Showa University Hospital in
Tokyo.
Patients and methods: We reviewed 1629 cases administrated mechanical venti-
lation in surgical ICU from Apr,2006 to Dec,2010. In these 1629 cases, 46 patients
were diagnosed VAP. We evaluated whether backgrounds, general conditions,
laboratory data, chest radiographic features at the time of VAP onset and severity
of VAP may contribute to the mortality or survival period.
Results: Twenty-three patients (50%) were dead. Multivariate analyses using sig-
nificant (p<0.05) parameter in univariate analyses revealed different results, but
bilateral pneumonia had significant differences in the both multivariate analyses
of mortality and survival period (Table 1 & 2).

Figure 1 shows Kaplan-Meier curves of radiographic findings and survival period.

Conclusion: In this study, bilateral pneumonia had high mortality and was shorten
survival period. We will present the other risk factors for mortality in this Annual
Congress.

272. New aspects in prevention and treatment of
community-acquired pneumonia and lower

respiratory tract infections

P2496
Late-breaking abstract: Clinical and radiological characteristics of
cytomegalovirus pneumonia in immunocompromised patients
Siwasak Juthong, Apinya Jirarat. Department of Medicine, Faculty of Medicine,
Prince of Songkla University, HatYai, Songkhla, Thailand

Cytomegalovirus (CMV) has long been recognized as a cause of pneumonia in
the immunocompromised host. There are few studies reported the correlation
of clinical, and pulmonary infiltration with histopathological evidence of CMV
pneumonia.
Objective: To define the clinical, radiological features CMV pneumonia diagnosed
by bronchoscopy with transbronchial lung biopsy.
Materials and methods: The medical records of CMV pneumonia patients in
Songklanagarind hospital between 1 January 2000 and 31 December 2009 were
reviewed. CMV pneumonia was confirmed by the identification of cytomegalic
inclusion bodies and surrounding tissue inflammation without other pathogen in
lung tissue biopsy specimens.
Results: Thirty-one CMV pneumonia patients were identified. Twenty –two pa-
tients had HIV-positive with a mean CD4 cell count of 18 cells/mL (1-49 cells/mL)
and 8 patients had a history of corticosteroid use. All patients of CMV pneumonia
had dyspnea, 90% had fever and 71% had cough. The onset of symptoms varied
from acute onset in 38%, subacute onset in 25% to chronic onset in 35%.The most
chest radiographic finding was bilateral symmetrical infiltration (53%), including
patchy and linear infiltration. Focal lesions were detected in 47% of patients
exclusively in middle and lower lobe. The hospital mortality rate was 45%.
Conclusion: Most of patient with CMV pneumonia had dyspnea, fever and cough.
Bilateral symmetrical infiltration is the most chest radiographic finding. CMV
pneumonia was seen in severely immunosupressed HIV-positive patients and had
a high mortality rate.

P2497
Late-breaking abstract: Relationship of asthma to outcome in influenza
A/H1N1 2009 infection: FLU-CIN cohort study
Malcolm Semple1, Wei Shen Lim2, Puja Myles3, Joanne Enstone3,
Peter Openshaw4, Robert Read5, Bruce Taylor6, James McMenamin7,
Barbara Bannister8, S.J. Brett, Karl Nicholson9, Jonathan Nguyen-Van-Tam3.
1Women’s and Children’s Health, University of Liverpool, Liverpool, United
Kingdom; 2Respiratory Medicine, Nottingham University Hospital, Nottingham,
United Kingdom; 3Epidemiology and Public Health, University of Nottingham,
Nottingham, United Kingdom; 4Centre for Respiratory Infection - National Heart
and Lung Institute, Imperial College London, London, United Kingdom;
5Infection and Immunity, University of Sheffield, Sheffield, United Kingdom;
6Intensive Care Medicine, Portsmouth Hospitals NHS Trust, Portsmouth, United
Kingdom; 7Public Health Medicine, Health Protection Scotland, Glasgow, United
Kingdom; 8Infectious Diseases, Royal Free Hampstead NHS Trust, London,
United Kingdom; 9Infectious Diseases, University of Leicester, Leicester, United
Kingdom

Introduction: Asthma was the commonest co-morbid illness in patients admitted
to hospital with influenza A/H1N1. Yet patients with asthma were half as likely to
die or require admission to level 2 (high dependency) or level 3 (intensive) care.
Hypothesis: Asthma, rather than associated co-morbidities or treatments such as
the use of steroids, is an independent factor for improved outcomes in influenza
A/H1N1.
Methods: Between April 2009 and January 2010, FLU-CIN collected clinical,
epidemiological and outcome data on patients with confirmed influenza A/H1N1
admitted to 75 UK hospitals.
We studied 1520 patients, of whom 480 (31.6%) were <16yrs. Asthma was the
commonest co-morbid illness affecting 385 (25.3%) patients.
Findings: Patients with asthma had higher rates of dyspnoea, need for supplemen-
tal oxygen and severe respiratory distress than patients who did not have asthma
but were significantly less likely to die or require level 2 or 3 care (11.2% vs.
19.8%, OR 0.51, 95% CI 0.36 to 0.72). Co-morbid illnesses were more frequent in
patients with asthma (22.6% vs. 7.6%). There was no difference in the proportions
with pneumonia (17.1% vs. 16.6%).
The association of asthma with less severe outcome was unaffected by age, pres-
ence of co-morbidities, in-hospital anti-viral and/or antibiotic use. Adjusting for
prior use of inhaled steroid changed the association with severe outcome by over
10% (OR 0.63, 95% CI 0.42 to 0.94). Adjusting for “delayed admission >4 days”
had a similar effect (OR 0.63, 95% CI 0.42 to 0.95).
Conclusion: In multivariate analysis, the combination of prior inhaled steroid use
and prompt admission to hospital (≤4 days) explained the association of asthma
with less severe outcome.
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P2498
Experimental rhinovirus infection in moderate asthma
David Jackson, Maria-Belen Trujillo-Torralbo, Jerico Del-Rosario,
Julia Aniscenko, Sebastian Johnston. National Heart and Lung Institute, Imperial
College London, London, United Kingdom

Background: Rhinovirus (RV) is the most common cause for asthma exac-
erbations. Underlying mechanisms are poorly understood. A human model of
experimental infection with RV has been introduced however published studies
have thus far only recruited mild asthmatics. In order to be more representative of
those who experience virus-induced exacerbations there is a need to establish the
safety of this model in moderate asthma.
Aim: To assess the safety of using the RV challenge model in subjects with
moderate asthma treated with inhaled corticosteroids.
Methods: Six subjects with moderately severe atopic asthma requiring mainte-
nance inhaled corticosteroids were infected with RV16. Nasal lavage (NL) and
clinic spirometry was performed on days 0,2,3,4,5,7,10. Symptom scores were
recorded daily throughout the study. Clinical infection was confirmed using a
combination of symptom scores, demonstration of RV16 RNA by RT-PCR in nasal
lavage and at least a 4-fold increase in RV16 specific antibody titres on day 42.
Results: All 6 subjects developed symptoms of a common cold 24-48 hours
prior to an increase in lower respiratory symptoms. This was accompanied by a
drop in morning FEV1 (mean fall of 25.6%). Whilst all subjects increased their
use of bronchodilator, no subjects required oral corticosteroid therapy. RV16 was
demonstrated in NL in all subjects.
Conclusions: In this pilot study infection with RV16 in moderate asthma was
well-tolerated resulting in a mild exacerbation. No unexpected adverse events
or requirement for oral steroids occurred. The use of RV challenge in moderate
asthma therefore appears safe. Results of future studies using this group of patients
will better reflect those individuals with the greatest burden of disease.

P2499
Serum microRNA signatures identified in a genome-wide profiling predict the
mortality of patients with sepsis
Lixin Xie1, Huijuan Wang2. 1Respiratory Medicine, Chinese PLA General
Hospital, Beijing, China; 2Medical College, Nankai University, Tianjin, China

Purpose: Serum miRNAs are present and stable, reproducible, and consistent
among individuals in the serum and plasma of humans and other animals. And
they can be fingerprints of different diseases. We used genome-wide serum miRNA
expression profiling analysis to investigate the role of serum miRNA in predicting
prognosis of sepsis.
Patients and methods: According to the 28-days mortality, Solexa sequencing
followed by individual quantitative reverse transcriptase polymerase chain reaction
(qRT-PCR) assays was used to test the difference in levels of serum miRNAs
between survivors and nonsurvivors. There were 9survivors and 9 nonsurvivors
matched by age, sex, and stage for the early detection. The detected serum miRNAs
then were validated in 92 sepsis patients (39 survivors and 53 nonsurvivors) and
24 healthy controls.
Results: Twelve serum miRNAs were found to be altered more than two-fold
by Solexa sequencing between survival and nonsurvival group, qRT-PCR was
preformed in 6 miRNAs (miR-206, miR-378, miR-223, miR-15b, miR-15a and
miR-16) according to the previous studies. MiR-223 (p=0.002<0.01), miR-15b
(p=0.008<0.01) and miR-16 (p=0.009<0.01) were significant difference between
those two groups. Then APECHEIIscore, SOFA score, CRP, PCT of those patients
combined with the three miRNAs extend asymptotically to logistic regression.
Mutiple logistric regression anlysis showed that miR-223, APECHEIIscore and
SOFA score were significantly associated with the mortality of sepsis patients.
Conclusion: MiR-223,miR-15b and miR-16 from the serum may serve as a
noninvasive predictor of the mortilty of sepsis patients.

P2500
Reduction of oxidative stress in successfully treated patients with community
acquired pneumonia (CAP), as measured by redox status of coenzyme Q10
(%CoQ-10)
Kojiro Honda1, Hiroo Wada1, Masaki Tamura1, Saori Takata1, Takashi Koide1,
Masuo Nakamura1, Haruyuki Ishii1, Daisuke Kurai1, Takeshi Saraya1,
Kenji Fujii2 , Shin-Ichi Hagiwara4,5 , Yorihiro Yamamoto3, Hajime Goto1.
1Department of Respiratory Medicine, Kyorin University School of Medicine,
Tokyo, Japan; 2Functional Food Ingredient Division, Kaneka Corporation, Tokyo,
Japan; 3School of Bioscience and Bioengineering, Tokyo University of
Technology, Tokyo, Japan; 4Health Center, Honda Engineering, Tochigi, Japan;
5Department of Pulmonary Medicine, Jichi Medical School, Tochigi, Japan

Community acquired pneumonia (CAP) causes exacerbation of various respiratory
diseases, such as chronic obstructive pulmonary disease (COPD), due to probably
enhancement of oxidative stress. The redox status of coenzyme Q-10 (%CoQ10) is
a good indicator of oxidative stress, as revealed in various diseases including COPD
(Wada H et al., ERS 2006) and liver diseases and neurologic diseases. However,
no data has addressed whether%CoQ-10 increased or not in CAP patients.
Materials & methods: Diagnosis of CAP was made on the symptoms and con-
firmed by the radiologic and laboratory examination (CRP, leukocyte count, SAA).
All the patients (n=7) were treated with new-generation quinolone. Plasma was

extracted from blood samples at day 1 before the antimicrobial treatment, and
either at day 8 or day 15, after treatment. Both oxidized and reduced forms of
coenzyme Q-10 were measured and%CoQ-10 was defiened as the percentage of
plasma level of the oxidized form to total coenzyme Q-10.
Results & discussion: All the patients enrolled were successfully treated, as
their symptoms improved, together with the results of laboratory and radiologic
examination.%CoQ-10 before treatment was 39.1±12.0, whilst%CoQ-10 became
after treatment significantly lower in the plasma value (p=0.003); 22.7±6.6. Thus,
our study demonstrated that oxidative stress was reduced, as CAP was successfully
treated.
Our result indicated that%CoQ-10 can well indicate the oxidative stress burden on
CAP patients.

P2501
Nontypeable haemophilus influenzae (NTHi) leads to caspase-1-dependent
upregulation of interleukin 1-beta (IL-1β) in respiratory cells and human
lung tissue – A role of the “inflammasome” in respiratory tract infections
Johannes Rotta detto Loria1, Kristina Rohmann1, Torsten Goldmann2,
Jan Rupp3, Daniel Droemann1, Klaus Dalhoff1. 1Medical Clinic III, University
of Luebeck, Luebeck, Germany; 2Research Center Borstel, Clinical and
Experimental Pathology, Borstel, Germany; 3University of Luebeck, Insitute for
Medical Microbiology and Hygiene, Luebeck, Germany

The role of the inflammasome in pulmonary inflammation due to respiratory infec-
tions is still not well understood. As the inflammasome is a heterogeneous group
of proteins, we focused on one obligatory component, caspase-1. We investigated
if inhibition leads to a decrease of IL-1β after infection with NTHi and if it induces
other proinflammatory cytokines like tumor necrosis factor-alpha (TNF-α) and
CXCL2.
Murine alveolar macrophages (RAW 264.7) and human lung tissue were stimulated
in-vitro with NTHi 106cfu/ml for 24-48h. A caspase-1 inhibitor (CI) was added 8h
after infection. Supernatant and cells were collected for ELISA, PCR and Western
Blot analysis.
Cell and tissue culture experiments showed a significant induction of IL-1β-
production after NTHi-in vitro-infection (RAW: Med 24h and 48h <15.6±0pg/ml
vs. NTHi 24h 408±64pg/ml and NTHi 48h 717±72pg/ml, both n=6, p<0.01).
Caspase-1 was activated 60min after infection. Inhibition of caspase-1 significantly
decreases IL-1β levels after 24h (NTHi 24h 408±64pg/ml vs. NTHi+CI 24h
174±12pg/ml, n=6, p<0.01) and 48h of NTHi infection (NTHi 48h 717±72pg/ml
vs. NTHi 48h 432±49pg/ml, n=6, p<0.01). PCR data confirmed the inhibitory
effect. We did not observe significant changes in TNF-α and CXCL2 release after
caspase-1 inhibition what means that these cytokines are not affected by inhibiting
caspase-1.
These results indicate that caspase-1-mediated IL-1β-upregulation is an important
mechanism of NTHi-induced inflammation in pulmonary tissues and might be a
central mediator in the pathogenesis of respiratory tract infections.

P2502
Joint use of specific and nonspecific means for prevention of pneumonia in
recruits
Pavel Ogarkov1, Sergey Zhogolev1, Konstantin Jogolev2. 1Epidemiology,
Military Medical Academy, St. Petersburg, Russian Federation; 2Immunology and
Microbiology, Military Medical Academy, St. Petersburg, Russian Federation

Background: Pneumonias in military servicemen develop frequently beside a
respiratory viral infection in subjects with lowered resistance. So, besides pneu-
mococcal vaccine it is expediently to use immunocorrecting drugs and antiviral
agents for prevention pneumonia.
Aim: To study the efficacy of combined use of pneumococcal vaccine and supple-
mentary prevention means.
Methods: Five groups of military servicemen numbering 120 to 240 persons re-
ceived, in addition to pneumococcal vaccination, one of preventive means. Persons
of the 1st group received influenza virus vaccine, the 2nd group received imudon,
the 3rd group bronchomunal, the 4th group cytovir-3, the 5th group arbidol during
4-10 days. Comparative groups were in the same conditions as experimentation
groups and received pneumococcal vaccine only.
Results: In 1 and 3 months after the onset of agents’ administration in all the
groups in which supplementary preventive agents were administered together with
pneumococcal vaccine, an incidence of pneumonia and acute respiratory infections
was from 1.6 to 3.5 times lower than in the comparative groups. Thus, one and
three months after imudon administration, its efficacy index against pneumonia
was 3.5 and 2.2 respectively. The efficacy of supplementary agents was most
marked during the first month following administration onset.
Conclusion: To prevent pneumonia in recruits, it is a good practice to use, together
with pneumococcal vaccine, influenza virus vaccine, vaccinal immunomodulat-
ing agents (such as imudon, bronchomunal), immunocorrecting agents (such as
cytovir-3), antiviral medications (such as arbidol) in first days following call-up.
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P2503
The use of influenzal (IV) and pneumococcal (PV) vaccine in patients, staff
and visitors at a university hospital in two periods
Pablo Fescina, Vanina Martin, Fernanda Ramundo, Gustavo Lonegro,
Ileana Palma, Carlos M. Luna. Pulmonary Diseases Division, Hospital de
Clinicas, Universidad de Buenos Aires, Buenos Aires, Argentina

Aims: To determine the trend of IV and PV coverage for the at risk population
comparing the years 2001 and 2010.
Methods: 1191 adults (507 in 2001 and 684 in 2010), including patients, relatives,
health care workers, medical students and hospital employees, were interviewed at
the hospital. They were asked about age, medical history, their knowledge about
IV and PV and vaccination history. At risk population was considered according
with the current national guidelines.
Results: Among the people with indications for IV, it was received by 50.1% in
2001 and 63.1% in 2010 (p < 0.001) and PV by 11.8% in 2001 and 20.7% in
2010 (p = 0.003).

National Guidelines in Argentina for IV and PV

Indication IV PV

Age >65 YES YES
Pulmonary YES YES
Cardiac YES YES
Hepatic YES YES
Renal YES YES
Diabetes YES YES
Immuno Deficience/Compromise YES YES
Pregnancy YES NO
Health Care Worker YES NO

The trend of vaccination rate improved significantly for few indications; for IV
in health care workers (21.2% vs. 77.7%, p<0.001) and in people with hepatic
comorbidity (9.4% vs. 46.1%, p=0.017) and for PV only for those with pulmonary
comorbidity (17.7% in 2001 vs 51.0% in 2010, p=0.004).
Analyzing 2001 and 2010 together, IV rate was higher in retired people >65
years old included in a social security program (PAMI) consisting in intensive
advertising, free delivery and administration; than in those not included in such
program (62.1% vs. 46.4%, p=0.001).
Conclusions: Vaccination coverage remains low, particularly for PV. Improve-
ment of IV and PV require better awareness, changes in clinical practice, deliver
mechanisms and surveillance to assess the progress.

P2504
Procalcitonin in pleural fluid: A new tool for the diagnosis of empyema and
parapneumonic pleural effusions?
Estelle Hoguet1, Claire Andrejak1, Anne Marie Bourgeois2, Charles Dayen3,
Vincent Jounieaux1, Youcef Douadi3. 1Pneumologie, CHU, Amiens, France,
Metropolitan; 2Laboratoire de Biologie, CHU, Amiens, France, Metropolitan;
3Pneumologie, CH, Saint Quentin, France, Metropolitan

Background: Few data are available about the usefulness of procalcitonin (PCT)
measurement in pleural effusions. Results are controversial with 3 studies with
negative results and 2 with promising results in parapneumonic pleural effusions.
No study has assessed the value of PCT in pleural liquid.
Methods: We conducted a study to assess the reliability and the reproducibility
of PCT measurements in pleural fluid and to determinate its performance for the
diagnosis of parapneumonic pleural effusions through ROC curves.
Results: We measured PCT in the pleural liquid of 35 patients (550 mesures) with
pleural effusion (3 transudates in acute heart failure, 13 metastatic pleural effusion,
17 empyema and parapneumonic effusion and 2 exudates due to an other cause).
PCT values were low in 16 cases (< 0.18 ng/ml), medium in 10 cases (between
0.18 and 1 ng/ml) and high in 9 cases (> 1 ng/ml). Reliability: thirty consecutive
measurements of the same sample showed a low variation coefficient (< 4%) for
medium and high PCT values. A similar variation coefficient was found when
PCT was tested in blood. Reproducibility: samples were also kept at 4°C and were
tested every day during 5 days with a variation coefficient less than 5% for medium
and high PCT values, and less than 4% for the first 3 days. For the diagnosis of
empyema or parapneumonic pleural effusions, the ROC curve determined a 0.183
ng/ml PCT cut-off, with a 80% sensitivity and specificity.
Conclusion: PCT could be considered as a useful tool in diagnosis of empyema
and parapneumonic pleural effusion with a 80% sensitivity and specificity for a
0.183 ng/ml cut-off. Furthers studies are required to confirm these data.

P2505
Hyaluronic acid levels are increased in parapneumonic pleural effusions
Theodora Zaga, Demosthenes Makris, Irene Tsilioni, Smaragda Oikonomidi,
Theodoros Kyropoulos, Anastasios Damianos, Konstantinos Gourgoulianis.
Department of Respiratory Medicine, University of Thessaly, School of Medicine,
University Hospital of Larissa, Larissa, Greece Department of Respiratory
Medicine, General Hospital “Amalia Fleming”, Athens, Greece

Background: Hyaluronic acid (HA) is a component of extracellular matrix and

may play a role in the pleural inflammation which is implicated in parapneumonic
effusions.
Aim: The aim of the current study was to investigate HA levels in serum and
pleura in patients with parapneumonic effusions.
Methods: We prospectively studied pleural and serum levels of HA in 58 pa-
tients with pleural effusions due to infection (complicated and uncomplicated
parapneumonic effusions), carcinomatous effusions and transudative effusions due
to congestive heart failure. In addition to HA, TNF-a and IL-1b levels were
determined in pleural fluid and serum by ELISA.
Results: The median±SD HA levels (pg/ml) in pleural fluid of patients with
complicated effusions (39.058±11.208) were significantly increased (p<0.005),
compared to observed those with uncomplicated parapneumonic effusions
(11.230±1.969), carcinomatous effusions (10.837±4.803) or congestive heart fail-
ure (5.392±3.133). There was no correlation between pleural fluid and serum HA
values. Pleural fluid TNF-a levels (146±127) and IL-1b levels (133.4±156) were
significantly higher in patients with complicated parapneumonic effusions com-
pared to patients with other types of effusion (p<0.05). No significant association
between HA and TNF-a or IL-1b was found.
Conclusion: HA may play a significant role in the inflammatory process which
characterizes exudative infectious pleuritis. Further investigation might reveal
whether HA is a useful marker in the management of parapneumonic effusions.

P2506
Compliance with CURB-65 score and the consequences of no implementation
Qi Guo1, Hai-Yan Li2, Yi-Ping Zhou1, Ming Li1, Xiao-Ke Chen1, Hui Liu1,
Hong-Lin Peng1, Hai-Qiong Yu1, Xia Chen1, Nian Liu1, Li-Hua Liang3,
Qing-Zhou Zhao3, Mei Jiang4. 1Department of Respiratory Medicine, Affiliated
Futian Hospital, Guangdong Medical College, Shenzhen, China; 2Department of
Primary Care, Affiliated Futian Hospital, Guangdong Medical College,
Shenzhen, China; 3Department of Radiology, Affiliated Futian Hospital,
Guangdong Medical College, Shenzhen, China; 4Guangzhou Institute of
Respiratory Diseases (State Key Laboratory of Respiratory Diseases), First
Affiliated Hospital, Guangzhou Medical University, Guangzhou, China

Background: The CURB-65 score is a simple well validated tool for the assess-
ment of severity in community-acquired pneumonia (CAP). Whether it is used
routinely is unknown. The aim of this study was to determine the frequency of use
of the score in routine hospital practice and the consequences of no implementation.
Methods: A retrospective analysis of data from 1230 patients with CAP in a
Chinese affiliated hospital of a medical college was performed.
Results: None of the patients with CAP had CURB-65 score applied at admission.
716 (58.2%) patients who had a CURB-65 score of 0 were unnecessarily hospi-
talized. 402 (32.7%) patients who had a CURB-65 score of 1 might be admitted
unnecessarily. 14 (1.2%) patients who had a CURB-65 score of 3 or more were
not admitted to critical care unit. The unnecessary total annual costs for managing
CAP with CURB-65 score of 0 and 1 were estimated at $ 94 512 and $ 66 410.4
in the hospital, respectively.
Conclusions: Non-compliance with the CURB-65 scoring tool in patients with
CAP was observed in routine hospital practice. No implementation of the measure-
ment of the score incurred inappropriate hospitalization and unnecessary costs.

P2507
Viral vs bacterial community-acquired pneumonia: Radiologic features
Alejandro Robles1, Anna San Gil2, Vanesa Pascual2, Esther Calbo2,
Eugenia Viladot2, Susana Benet2, Bienvenido Barreiro1, Eva Cuchi3,
Juan Torres4, Lydia Canales4, Jose Angel De Marcos4, Josefa Perez3,
Javier Garau2. 1Pneumology Department, Hospital Universitari Mútua Terrassa,
Terrassa, Barcelona, Spain; 2Internal Medicine Department, Hospital
Universitari Mútua Terrassa, Terrassa, Barcelona, Spain; 3CatLab, CatLab,
Terrassa, Barcelona, Spain; 4Radiology Department, Hospital Universitari
Mútua Terrassa, Terrassa, Barcelona, Spain

Background: Radiologic findings in the viral community-acquired pneumonia
(CAP) are poorly characterized.
Aims and objectives: To describe and compare the radiologic findings of patients
with bacterial (BP) vs those with viral pneumonia (VP).
Methods: Adults with CAP admitted for at least 24h in a 500-bed acute care
hospital from November 2009 to October 2010 were included. Diagnostic methods
were blood and sputum cultures, antigen urinary detection, sputum analysis by
polimerase chain reaction for 4 respiratory bacteria and 15 respiratory viruses.
Initial chest radiographs (CR) were reviewed by a team of radiologists. We defined
consolidation as not well-defined opacities with aerial bronchogram, multifocal
distribution as more than 1 separated areas affected and diffuse distribution as
>60% of the parenchyma affected.
Results: 125 patients with CAP were included. 43 (34.4%) were BP, 23 (18.4%)
VP and 21 (16.8%) co infection (BP and VP). 40.3% of patients had bilateral
infiltrates. Consolidation pattern was seen in 90.3%; the rest presented with inter-
stitial affectation. 47.2% presented multifocal distribution, 43.4% focal distribution
and 9.4% diffuse distribution. Pleural effusion was seen in 14.1%. No statistical
significant differences were found in the comparison of the CR according to the
etiology (BP vs VP).
Conclusions: Viral CAP presented frequently with a consolidation in the initial
CR. Unilateral, multifocal and consolidation pattern without pleural effusion was

457s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



MONDAY, SEPTEMBER 26TH 2011

the most frequent radiologic finding. CR is not a good tool to discriminate between
BP and VP.

P2508
Metapneumovirus pneumonia in allogeneic stemcell transplant recipients
Adrian Egli1, Jörg Halter1, Dominik Heim1, Martin Stern1, Christoph Bucher1,
Hans Hirsch2, Michael Tamm3. 1Clinic of Hematology, University Hospital of
Basel, Basel, Switzerland; 2Clinic of Microbiology, University Hospital of Basel,
Basel, Switzerland; 3Clinic of Pulmonary Medicine and Respiratory Cell
Research, University Hospital of Basel, Basel, Switzerland

Infectious and noninfectious pulmonary complications are frequent in allogeneic
stemcell transplant recipients (SCT) and associated with a high morbidity and
mortality. Metapneumovirus (MPV) has recently been recognised to cause lethal
infections in immunocompromised patients. Following an index case with fatal
outcome we included PCR for Metapneumovirus in the routine work-up of BAL
performed in hematological patients with pulmonary symptoms. We analysed the
clinical presentation and outcome of 8 allogeneic stemcell transplant recipients
with a median age of 45 year observed over a period of 12 months. Median
Time to pulmonary MPV infection was 473 days after SCT. 6 of 8 patients were
under immunosuppressive therapy for GvHD and 4 of them had biopsy proven
bronchiolitis obliterans. All patients suffered from cough and 7/8 from fever. CT
scan of the chest revealed a groundglas pattern in all but one cases. There were
nodules in five cases and alveolar-interstitial infiltrates in also 5 cases. Enlarged
lymphnodes were only present in one patient. In one patient there was concomitant
infection with moraxella catharalis. Two patients showed viral double infection
in the BAL (MPV/coronavirus; MPV/rhinovirus). All patients were hospitalizid
because of marked symptoms or hypoxemia. Anemia was the most frequent side-
effect of antiviral treatment. 7 out of 8 patients recovered. The patient who died
had developed MPV pneumonia within one month following SCT.
Conclusion: Metapneumovirus pneumonia is not uncommon following allogeneic
stemcell transplantation. Typical clinical features include fever, cough and a
groundglas pattern on chest CT scan. Most patients recover under treatment with
immunoglobulins and ribavarin.

P2509
Non-tuberculous infections in patients with TNF-alpha-antagonist treatment
Tulin Cagatay, Aysen Erer, Sinem Karaosman, Gülfer Okumus, Nuray Oktay,
Bahar Ozcelik, Penbe Cagatay, Zeki Kilicaslan, Ziya Gulbaran. Pulmonology,
Istanbul Medicine Faculty, Istanbul, Turkey

Introduction: In recent years the use of TNF antagonist drugs for many diseases
such as rheumatological diseases has increased. As a complication of these treat-
ment infection tendencies mainly tuberculosis is increasing. The purpose of this
study in patients receiving anti-TNF therapy is to assess the frequency of infection
other than tuberculosis.
1220 patients receiving anti-TNF therapy have been referred to our clinic from
rheumatology and other clinics. In 5 years of follow-up, 123 (%10) (79 women,
44 men) with non-tuberculous infections were detected.
50 (40.7%) of patients receiving anti-TNF therapy with nonspecific infections had
rhemotoid arthritis, 42 (34.1%) of them had anklozan spondylitis, 31 (25.2%) of
them had other diseases.In this non-tuberculous infections group 38.1% (n=45) of
the patients were using infliximab, 16.9% (n=20) of them were using adalimubab
and 45% (n=53) of them were using etanercept. The patients receiving anti-TNF
drugs had upper respiratory tract infection in 63.4% (n=78), had pneumonia in
6.5% (n=8), had acute bronchitis in 2.4% (n=3). One case of eye infection, one
chicken pox, one urinal tract infection, one tooth infection and one soft tissue
infection were detected.In an asthmatic patient also frequent infective attacks were
seen. Relapses were seen at nine patients who had upper respiratory tract infection.
Focus of infection couldn’t be identified at twenty-nine patients 29 (23.6%).
In conclusion, infections at the patients receiving anti-TNF therapy were not se-
rious and they were mostly upper respiratory tract infections. Our study indicates
that non-tuberculous infections are not frequent despite the absence of control
group for comparing.

P2510
Do prognostic factors help physicians in predicting legionellosis’ respiratory
complications?
Sonia Seghezzi1, Marta Di Pasquale2, Caterina Bonino1, Elena Prina1,
Stefano Aliberti3 , Francesco Nicoli1, Anna Maria Brambilla1,
Roberto Cosentini1. 1U.O. Medicina d’Urgenza, Fondazione IRCCS Cà Granda
Ospedale Maggiore Policlinico, Milan, Italy; 2U.O. Broncopneumologia,
Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico, Milan, Italy;
3U.O. Broncopneumologia, Ospedale S. Gerardo, Monza, Italy

Despite prompt diagnosis and appropriate treatment against Legionella, studies re-
ports a high incidence of complications like Acute Respiratory Distress Syndrome
(ARDS). The aim of the study was to find clinical features that might identify
patients at risk to develop Acute Respiratory Failure (ARF).
We retrospectively investigated patients with Legionnaires disease (LD) who had
been admitted to Fondazione IRCCS Ca’ Granda Policlinico of Milan from January
2008 to December 2010.

Thirtyseven definitive cases were found, 21 (56%) were male, 13 (35%) were
Health Care Associated Pneumonia. LD was severe in 26 (70%) cases, which
belonged to the highest Pneumonia Severity Index classes (IV-V). At the admis-
sion an acute respiratory failure (PaO2/FiO2 <250 or SpO2< 90% or PaO2< 60
mmHg) was found in 18 patients (48%), 4 of these met ARDS criteria and non
invasive-ventilation (CPAP) was necessary in 7 (19%). There were no significant
differences in demographic and clinical features between the two groups (not-ARF
vs ARF), see table.

Not ARF ARF p-value

Age 68±18 72±14 0.338
PSI 99±46 124±38 0.494
COPD 1 (6) 3 (16) 0.347
Chronic Heart Failure 4 (25) 4 (22) 0.894
Immunodepression 7 (19) 3 (8) 0.084
Hypotension (SBP <90 or DBP <60) 4 (25) 3 (16) 0.549
Multilobar infiltrates at chest radiography 5 (31) 2 (11) 0.577
Hemoglobin (g/dl) 11±2 13±2 0.781
C reactive protein (mg/dl) 22±12 35±16 0.276

Only one patient required an ICU admission and one patient died (3%). An
appropriate antibiotic therapy was initiated in all patients on admission day.
In conclusion, though no warning prognostic sign has been found yet, clini-
cians should remain vigilant about the respiratory complications in patients with
Legionellosis.

P2511
Clinical stability in patients with community- acquired pneumonia (CAP)
Tatjana Pejcic, Ivana Stankovic, Ivanka Djordjevic, Zorica Ciric,
Tatjana Radenovic-Petkovic, Desa Nastasijevic, Milan Radovic. Clinic for Lung
Diseases and TBC, Clnical Centre, Nis, Serbia

Clinical stability (CS) defined as normalization of vital sign, is often used to
manage patients with CAP. The aim of our study was to identify the time to
resolution of abnormalities in vital sign (heart rate - HR, systolic blood pressure -
SP, respiratory rate - RR, oxygen saturation - SATO2 and axillaries temperature -
T), ability to eat (AE), and mental status (MS) in patients with CAP (n=118). The
patients divided in 2 groups, from 18-65 years old (n= 65)- first group, and older
>65 (n=53 - second group). We compared parameters of CS in groups in the first
day, and the time normalization of CS between groups (HR ≤100 beats/min, SP
≥90mmHg, RR ≤ 24 breaths/min, SATO2 ≥90%, T≤ 37,2C).
Results: We found in first group, in first day of hospitalization, average values of
HR=115 beats/min, SP=103mmHg, RR=26 breathes/min, SATO2=93% T=38,3°C,
in the second group HR=96 beats/min, SP=88 mmHg, RR=28 breathes/min,
SATO2=87%, T=37,4°C. In 15 patients second group had mental confusion. The
median time to stability in first group was 1 day for HR, SP and RR, and 2 days
for SATO2, 3 days for T and 5 days for AE. The median time to stability in second
group was 1 day for HR, SP, T, 2 days for RR and MS, 3 days for SATO2 and 8
days for AE.
Conclusion: The older patients had slowly time to stability for SATO2, RR and
MS, and smaller T and HR in first day.

P2512
Chlamydia pneumoniae (Cp)-specific IgE is associated with asthma severity
David Hahn1,2, Katir Patel3, Eduard Drizik3, Wilmore Webley3. 1Family
Practice, Dean Clinic, Madison, WI, United States; 2Family Medicine, University
of Wisconsin School of Medicine and Public Health, Madison, United States;
3Microbiology, University of Massachusetts, Amherst, MA, United States

Background: Multiple Cp biomarkers are associated with asthma severity but
potential mechanisms are unclear.
Aims: To investigate bacterial allergy as a potential mechanism for Cp-associated
asthma.
Methods: Practice-based prevalence study of serum Cp IgE by immunoblotting
and whole blood Cp DNA by PCR, and associations with asthma severity and
antibiotic treatment outcomes; nested case-control study of asthma cases and
non-asthma controls.
Results: We studied 66 asthma subjects (mean age 40.9 years, range 5-75. 59%
males, 65% never-smokers, 15% co-existing COPD). Cp IgE was detected in 33
(50%) and Cp DNA in 16 (24%); 88% of Cp DNA pos subjects were Cp IgE
pos (P=.0011). 4 (22%) of 18 subjects with intermittent asthma were Cp IgE pos
compared to 30 (63%) of 48 with persistent asthma (P=.005). We also found a
significant “dose-response” relationship (Table).

Cp IgE positivity and asthma severity category

Category Intermittent, Mild persistent, Moderate persistent, Severe persistent, P-trend
18 6 27 15

Cp IgE pos, n (%) 4 (22) 4 (67) 14 (52) 12 (80) 0.0088

A nested case-control study detected Cp IgE in 10 (53%) of 19 asthma cases and
in 15 (75%) of 20 non-asthma controls (P=.15).
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Of 31 asthma subjects who elected azithromycin treatment, 26 (84%) reported
improvement. Cp IgE was detected in 16 of 26 reporting improvement and in 4 of
5 without improvement (P=.63).
Conclusions: Cp IgE was prevalent (50%) in community asthma patients, and
was associated with Cp DNA and asthma severity, but was also common in non-
asthma controls and did not predict response to azithromycin. Cp allergy may be
one mechanism supporting a causal association of Cp and asthma. However, Cp
pathogenesis is likely to be multifactorial.

P2513
Chlamydia pneumoniae infection in patients with mild asthma
Dejan Dokic1, Sabri Aziri, Elena Trajkovska-Dokic2, Dimitar Karkinski1.
1Department of Science, University Clinic of Pulmology and Allergy, Skopje,
Macedonia, The Former Yugoslav Republic of; 2Institute of Mycrobiology,
Medical Faculty St Cyril and Methodius, Skopje, Macedonia, The Former
Yugoslav Republic of

Chronic chlamydia pneumoniae infection has been suggested, as a cause for adult
onset of asthma. There are data to suggest that infectious organisms, particulary the
atypical bacteria, Clamydia pneumoniae may be involved in asthma pathogenesis.
The significance of these organisma is as yet unclear. It is not known whether
this organism was allowed to persist after an infection, or was present prior to
the development of asthma. The purpose of this study was to determent weather
anti-chlamydial treatment with azitrhomycin will improve asthma symptoms and
lung function in asthmatic patients without taking anti-asthmatic drugs.
40 patients (mean age 44,5 years) with mild asthma were treated a median of 6
weeks with azithromycin 1000 mg once weekly. All patients had chlamydia pneu-
moniae infection detected by Seeplex Multiplex PCR in sputum. Post treatment
lung function and symptom score (caugh, wheezing, dyspnea) were compared with
baseline values.
After 6 weeks of treatment with azithromycin there was significant reduction
in symptom score (p<0,01) and significant improvement in lung function FEV1
(p<0,01), Wilcoxon matched Pairs test.
Treatment with azithromycin (which has also immunomodulatory activity) signif-
icantly improved asthma symptoms and lung function indicating that Chlamydia
pneumoniae may play an important role in enhancing the inflammatory processes
in lower airways.

273. Infection in the immunocompromised host:
infrequent aetiologies

P2514
Experimental fatal pneumonia due to Burkholderia cenocepacia: Differential
involvement of toll-like receptors (TLRs) 4 and 5
Viviane Balloy1,2 , Heidi Nagel1,2, Reuben Ramphal3, Mustapha Si-Tahar1,2 ,
Michel Chignard1,2 . 1Défense Innée et Inflammation, Institut Pasteur, Paris,
France; 2U874, INSERM, Paris, France; 3Department of Medicine, University of
Florida, Gainesville, United States

As shown in a previous study (Ventura et al., 2009), MyD88, a key downstream
adapter for most of the TLRs, is involved in the inflammatory response responsible
to the death due to B. cenocepacia pneumonia.
The aim of the present study was to determine which TLRs were involved in this
response. We specifically focused on the TLRs 4 and 5, as these two receptors
are the main ones involved in the recognition of P. aeruginosa, a flagellated
Gram-negative bacterium like B. cenocepacia.
Mice deficient for TLR4, TLR5 or both were infected intratracheally with a sus-
pension of B. cenocepacia and animal survival was observed daily. Alternatively,
bronchoalveolar lavages were collected at different time points to further determine
cytokine concentrations and the number of CFU of B. cenocepacia.
We observed that the inflammatory response of the host to B. cenocepacia lung
infection was due to TLR4 and not to TLR5. As for the MyD88-/- strain, TLR4-/-
mice were protected from death and cytokine and chemokine synthesis in response
to infection were reduced. By contrast, we observed a reduced pathogen burden
in the case of TLR4-/- mice compared to the enhanced (but transient) pathogen
burden observed with MyD88-/- mice, suggesting that another TLR was involved
in bacterial clearance.
The data clearly demonstrate a detrimental role of TLR4 for the host upon B.
cenocepacia lung infection.
Reference:
[1] Ventura et al., J Immunol. 2009;183:670-6.

P2515
Sensitivity to bordetella pertussis in asthmatic patients
Atsushi Nakamura, Yasuhito Iwashima, Osamu Takakuwa, Shigeki Sato.
Departoment of Respiratory Medicine, Nagoya City University Hospital, Nagoya,
Aichi, Japan

Background/Aim: Asthmatic patients may complicate with pertussis more fre-
quently than non-asthmatics. It is mentioned decreased immunoreaction to tetanus
toxoid or increased sensitivity of Streptococcus pneumoniae is shown in asth-
matics. The aim of this study is to evaluate the humoral immunosuppression to
Bordetella pertussis in asthmatics.
Objectives/Methods: 51 patients suspected as pertussis serologically were clas-
sified two groups of asthmatics (17 patients) or non-asthmatics (34 patients).
Between two groups, titers of anti-pertussis antibody in both initial and recovery
points were compared.
Results: In asthmatics, anti-Yamaguchi strain antibody titers in initial and re-
covery points and ratio of anti-Tohama strain antibody titers in two points were
predominantly lower than in non-athmatics.

Table 1. Anti-Yamaguchi strain antibody titers

Initial Recovery Ratio (initial/recovery)

range mean range mean range mean

Athmatics 10–320 106.5±92.8* 10–320 107.1±96.4** 0.25–8.0 1.32±1.77
Non-athmatics 10–1280 342.9±465.7* 10–1280 421.8±512.8** 0.25–16 2.38±4.36

*p<0.05, **p<0.01.

Table 2. Anti-Tohama strain antibody titers

Initial Recovery Ratio (initial/recovery)

range mean range mean range mean

Athmatics 10–1280 318.2±472.2 10–1280 287.1±477.8 0.5–1.0 0.85±0.24*
Non-athmatics 10–1280 221.2±344.5 10–1280 184.4±290.4 0.25–2.0 1.04±0.51*

*p<0.05.

Conclusion: We speculate the humoral immunoreaction to B. pertussis could be
suppressed in asthmatic patients.

P2516
Chronic pulmonary aspergillosis: Characteristics of 30
nonimmunocompromised patients
Boubou Camara1, Bernadette Lebeau2, Christel Saint-Raymond1,
Gilbert Ferretti3 , Jaques Cadranel4, Herve Pelloux2, Christophe Pison1.
1Clinique de Pneumologie, Hôpital Michallon, Grenoble, France; 2Laboratoire
de Parasitologie-Mycologie, Hôpital Michallon, Grenoble, France; 3Clinique
d’Imagerie Médicale, Hôpital Michallon, Grenoble, France; 4Clinique de
Pneumologie, Hôpital Tenon, Paris, France

Introduction: Chronic pulmonary aspergillosis (CPA) is a severe respiratory in-
fection characterized by pulmonary cavities and increased levels of antibodies to
Aspergillus specie. We describe 30 nonimmunocompromised patients with CPA.
Materials and methods: Multidisciplinary working group devoted to epidemio-
logical surveillance of invasive aspergillosis was created in our hospital in January
2000. Among 1545 alerts, 30 cases of CPA in nonimmunocompromised patients
were identified. In a retrospective study, we investigated characteristics of patients
with CPA.
Results: 30 patients were identified. Their mean age was 69.2 years (interquartile
range (IQR) 43.8 – 83.9 years) and 19 (63%) of the patients were men. 19 (63%)
of patients had a smoking > 10 pack-years, 23 patients (77%) had COPD, 6
patients in GOLD stage IV and 8 patients in GOLD stage III. All had detectable
Aspergillus spp precipitins and inflammatory markers. Aspergillus spp was isolated
in respiratory specimens of 16 (53%) patients. The radiological improvement was
essentially: excavations (n=19, 64%); consolidation (n=14, 47%); bronchiectasis
(n=12, 40%), nodules (n=9, 30%) and sequelae of tuberculosis (n=5, 17). The
average duration of follow up was 31.5 months (IQR 0.2 – 131 months). The
average duration of treatment was 7, 6 months (IQR 0.2 – 23 months). The outcome
was favorable in 18 (60%) patients and negative in 14 (40%) patients significantly
correlated with the degree of bronchial obstruction.
Conclusion: CPA typically occurs in patients with preexisting structural lung dis-
ease, and it causes significant respiratory and constitutional symptoms. Prospective
studies are required to better characterize the profile of patients.

P2517
An air-fluid level in the cavity is the sign of the exacerbation in chronic
pulmonary aspergillosis
Yohei Yatagai1, Takehumi Saito1, Yasuhiro Umetsu2, Shimao Fukai1.
1Respiratory Medicine, Ibarakihigashi National Hospital, Naka-Gun Tokai-Mura,
Japan; 2Department of Clinical Research, Ibarakihigashi National Hospital,
Naka-Gun Tokai-Mura, Japan

Background: We have experienced a lot of chronic pulmonary aspergillosis (CPA)
cases showing exacerbation associated with change of intracavitary air-fluid levels
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during the development process. It seems very possible that appearances and
disappearances of air-fluid levels are related to exacerbation of CPA. But it has yet
to be determined.
Aims and objectives: To demonstrate relationship between air-fluid levels and
acute exacerbation of CPA.
Method: We analyzed retrospectively our patients with acute exacerbation of CPA
during the period from 2001 to 2010 at Ibarakihigashi National Hospital.
Results: We experienced 93 cases of acute exacerbation of CPA and the incidence
of appearance of air-fluid level was 34% (32 patients). At deterioration, new
infiltrative shadows appeared on separate sites from primary cavities in 33 patients
(35%), and 27 of them previously had air-fluid levels in their cavities. In 15 pa-
tients, fluid volume in their cavities increased before acute exacerbation. Eight of
them showed new infiltrations away from primary lesions and fluid volume in their
cavities decreased after acute exacerbation. Corticosteroids drastically improved
their infiltrations on chest radiograph, blood findings and medical conditions in 5
out of 8. But in 3patients, corticosteroids didn’t improve their conditions.
Conclusion: The air-fluid levels in cavities were associated with acute exacerba-
tion of CPA. In some cases, patients showed new infiltrations away from cavities
with decreased fluids during acute exacerbation. It suggested that fluids in cavities,
which contained substances produced by Aspergillus, might damage separate sites
from primary cavities.

P2518
Aspergillus-PCR in bronchoalveolar lavage for detection of invasive fungal
disease in immunocompromised patients
Michael Buess1, Gieri Cathomas2, Jörg Halter3, Lilian Junker1,
Peter Grendelmeier1, Michael Tamm1, Daiana Stolz1. 1Clinic for Pulmonary
Medicine and Respiratory Cell Research, University Hospital Basel, Basel,
Switzerland; 2Department of Microbiology, Kanton Hospital Liestal, Liestal,
Switzerland; 3Clinic for Hematology, University Hospital Basel, Basel,
Switzerland

Introduction: Invasive fungal disease (IFD) is a frequent and serious infectious
complication in neutropenic patients. We evaluated the diagnostic accuracy of
conventional nested PCR in the bronchoalveolar fluid to diagnose IFD in severe
immunocompromised patients.
Methods: 191 consecutive patients undergoing bronchoscopy for suspected pul-
monary infection were included. The probability of IFD was estimated according
to the standard EORTC/NIAID classification and on clinical grounds as indepen-
dently assessed by a pulmonary specialist and hematologist. Conventional nested
PCR to detect aspergillus fumigatus, flavus, niger, glaucus, terreus and tomarrii
were applied to 2 ml bronchoalveolar fluid.
Results: Mean age was 50.5 y (19-80), 116 were male. There were 129 patients
with hematological conditions, 26 solid organ transplant recipients, 24 auto-
immune disorders, and 12 HIV. A total of 111 (58.1%) of the patients were on
anti-fungal therapy at the time of bronchoscopy. According to the EORTC/NIAID
classification, 2 (1%) had proven, 8 (4.2%) probable, 43 (22.5%) possible and 138
(72.3%) no IFD. Nested PCR for Aspergillus was positive in 55 cases (28.8%) -
0/2 in proven, 4/8 in probable, 10/43 in possible and 41/138 in no IFD. Anti-fungal
therapy did not significantly influenced PCR results (p=0.749). Irrespective of the
EORT/NIAID criteria, there was a strong clinical suspicion of IFD in 53 (27.7%)
cases. From those, only 15 (28.3%) had a positive nested PCR.
Conclusion: Conventional nested aspergillus PCR in the bronchoalveolar lavage
seems to be of limited usefulness for detection of invasive fungal disease in
immunocompromised patients.

P2519
Role of bronchoscopy in non-HIV immunocompromised patients
Hugh Ip, Chris Kosky, Anne Collett. Thoracic Medicine, Guy’s and St Thomas’
NHS Foundation Trust, London, United Kingdom

Background: Non-HIV immuno-compromised patients with suspected chest sep-
sis commonly undergo bronchoscopy to aid microbiological diagnosis.
Aims: Characterise non-HIV immuno-compromised patients undergoing bron-
choscopy at a London hospital. To assess the diagnostic utility of this procedure
with a focus on results leading to treatment changes.
Methods: Clinical records of all patients undergoing bronchoscopies over a 14-
month period were retrospectively reviewed. The diagnostic yield was calculated
using the total number of bronchoscopies as the denominator. A positive result was
defined as any positive culture (viral, fungal, bacterial) or diagnostic pathology.
Using the clinical notes and prescription charts the percentage of treatment changes
following bronchoscopy results was calculated.
Results: 43 bronchoscopies were carried out in this group. Underlying diagnoses
were haematological malignancy (27), organ transplant (10), solid organ tumour
(2), rheumatological (4). The most common indication was suspected infection
(76.7%); fungal infection was suspected in 46.5%.The overall diagnostic yield was
51.2% (95% CI, 36.1-66.3%). Many of the positive samples were for virus (10)
followed by positive bacterial cultures (8). Few samples were positive for fungus
(2). Therapy was changed after 18.6% (95% CI, 6.8-30.4%) of all bronchoscopies.
The total complication rate was 4.6% (95% CI, -1.7-11.1%); both cases due to
controllable bleeding.
Conclusions: The most common underlying diagnoses were haematological malig-
nancies. Fungal chest infection was frequently suspected, but the fungal organism

yield was low; treatment decisions were based on clinical and radiological findings.
Total diagnostic yield was similar to published data.

P2520
Virological analysis on bronchoalveolar lavage fluid (BALF): Diagnostic yield
and indications
Jean-Sébastien Poineuf1, Stéphane Jouneau1, Sophie Minjolle2, Pierre Tattevin3,
Philippe Delaval1, Benoît Desrues1. 1Respiratory Medicine Department,
Pontchaillou University Hospital, Rennes, France; 2Bacteriology and Virology
Department, Pontchaillou University Hospital, Rennes, France; 3Infectious
Diseases and Intensive Care Department, Pontchaillou University Hospital,
Rennes, France

Introduction: BAL is a major diagnostic tool in infectious lung diseases. Viral
respiratory infections are a frequent cause of asthma and COPD exacerbations as
well as severe pneumonia.
Aims: To analyze the characteristics of subjects with positive virological analysis
of BALF and to define the best indications.
Methods: We retrospectively studied all virological analysis (immunofluorescence,
viral culture and PCR) performed on BALF in 2008 at Rennes University Hos-
pital, France. We compared characteristics of patients with positive vs negative
virological analysis of BALF.
Results: 232 BAL were performed in 212 patients. Seventy BAL were positive
(30%), including 84 viruses: HSV1 (27), CMV (23), EBV (17), HHV6 (12), RSV
(3), rhinovirus (1) and adenovirus (1). Immunocompromised patients represent
83% of all positive BAL. Immunosuppression (HIV patients, corticosteroids >10
mg/day for ≥ 3 weeks or immunosuppressive therapy) and ground glass attenu-
ations on chest CT-scan were more present in patients with positive virological
BALF compared to negative: respectively 82,9% vs 46,9%; p<0,0001 and 65,6%
vs 43,7%; p=0,006. There were no significant differences in demographic and
clinical criteria (age, gender, fever, dyspnea, cough, hemoptysis). Pneumonia in
immunocompromised subjects was the most frequent indication of BALF viral
analysis (55%) with a diagnostic yield of 44%. None of the 17 virological analysis
of BALF performed for assessment of diffuse infiltrative lung disease was positive.
Conclusion: Pneumonia in immunocompromised hosts seems to be the prefer-
ential indication of virological analysis of BALF, especially when chest CT-scan
demonstrates ground-glass attenuations.

P2521
The role of fibreoptic bronchoscopy (FOB) in the management of pulmonary
disease in the immunocompromised (IC) host
Shironjit Saha1, Joanne Creaser2, Charlie Elliot1, Stephen Bianchi1. 1Sheffield
Thoracic Institute, Sheffield Teaching Hospital NHS Trust, Sheffield, United
Kingdom; 2Clinical Effectiveness Unit, Sheffield Teaching Hospital NHS Trust,
Sheffield, United Kingdom

Introduction: FOB is a recognised tool in evaluating IC patients with lung disease.
It is often utilised after administration of antimicrobial therapy which potentially
affects diagnostic rate.
Aims: Assessment of the role of FOB in IC patients presenting to a UK hospital
between December 2007-09.
Method: Retrospective data was reviewed for 48 patients.
Results: 19/48 (39.6%) presented with leucopenia (WCC <3.5×109/l), 18/48
(37.5%) with neutropenia (PMN<1.7×109/l) and 30/48 (62.5%) had lymphope-
nia (LØ<1.0×109/l). Significant desaturation (requiring unplanned intervention)
occurred in 7/48 (14.6%) patients. 30 day mortality was 11%. Positive bacterial
cultures were obtained in 10/48 samples (21%). Organisms: Proteus, H.Influenza,
Ps.Aeruginosa, Klebsiella, S.Aureus, S.Maltophilia, Coagulase negative staphylo-
cocci, enterococcus, E.coli and Group B streptococcus. 17/48 (35%) patients had
a change in management directly resultant from BAL bacterial culture. Positive
fungal cultures were identified in 16/48 (33.3%) samples. Species: C.Albicans,
Saccaromyces, Aspergillus and C.Glabrata. 8/48 (17%) patients had treatment
altered based on BAL fungal culture. Positive virology identified in 10/48 patients
(rhinovirus, CMV, HSV type 1, EBV, coronavirus). 4/48 (8%) patients had resultant
changes in treatment. 7/45 (16%) patients were positive for Pneumocystis jirovecii
with treatment change in 5 patients. In 40.5% of cases a treatment change was
based on FOB/BAL results.
Conclusion: FOB/BAL has a major impact on the treatment of IC patients
with pulmonary disease. Early respiratory involvement prior to broad spectrum
antimicrobial therapy may have increased FOB yield.

P2522
In vivo imaging of rat experimental invasive pulmonary aspergillosis using
fibred confocal fluorescence microscopy
Helene Morisse1, Loraine Heyman1, Mathieu Salaun1, Loic Favenec2, Jean
Michel Picquenot3, Pierre Bohn1, Luc Thiberville1. 1Laboratoire QuantF LITIS,
EA 4108, Faculté de Medecine et de Pharmacie, Rouen, France; 2Laboratoire de
Parasitologie Expérimentale, EA 3234, Faculté de Medecine et de Pharmacie,
Rouen, France; 3Service d’Anatomopahtologie, Centre Henri Becquerel, Rouen,
France

Rational: Aspergillus fumigatus is responsible for life-threatening respiratory

460s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



MONDAY, SEPTEMBER 26TH 2011

infections in immunosuppressed patients. Early diagnostic would improve the
prognosis. Fibred confocal fluorescence microscopy (FCFM) is a new endoscopic
tool that enables in vivo microscopic imaging of the distal lung in situ. In this
study we tested the hypothesis that FCFM could be utilized for the visualization
of pulmonary aspergillosis infection in vivo, in situ.
Methods: Experimental pulmonary invasive fungal infections were induced in
immunosuppressed rats using a wild strain of A.fumigatus (n=6) a wild strain of
Geosmithia argilacea (n=6) and a fluorescent transformed Tag-RFP A.Fumigatus
strain (n=6). Subpleural areas of pulmonary infection and control lungs were
imaged in vivo using FCFM through a chest wall window.
Results: From the fungal strains, only hyphae of the Tag-RFP A.fumigatus were
detectable by FCFM both in vitro and in vivo. In vivo, hyphae of the Tag-RFP
Aspergillus strain were visualized by FCFM in 100% of the lung infection with
a specificity of 100% (6/6) compared to normal lung and other fungal infection.
Using non fluorescent strains, a specific local infiltration of fluorescent cells could
be localized in half fungal subpleural microabcesses (Se 100%;Spe 58%).
Conclusion: FCFM represents the first imaging technique of pulmonary as-
pergillosis in real time and in vivo. It provides a new tool to study host-pathogen
interactions and may help for early diagnosis of pulmonary aspergillosis in vivo.

P2523
Clinical characteristics of surgically-diagnosed pulmonary cryptococcosis
Akihiro Ito, Hiromasa Tachibana, Tadashi Ishida. Department of Respiratory
Medicine, Kurashiki Central Hospital, Kurashiki-City, Okayama, Japan

Background: Pulmonary cryptococcosis is a type of pulmonary mycosis that
can be asymptomatic and determined only as an abnormal shadow on X-ray
film. Because differentiating pulmonary cryptococcosis nodules from lung cancer
is difficult, some patients must be surgically diagnosed. Furthermore, whether
surgically-diagnosed pulmonary cryptococcosis should be treated remains contro-
versial.
Objectives: The aim of this study was to evaluate whether we can differentiate
pulmonary cryptococcosis from lung cancer, and it should be treated after surgery.
Methods: We retrospectively analyzed 17 patients with surgically-diagnosed pul-
monary cryptococcosis at the 1135-bed Kurashiki Central Hospital (a tertiary
facility), Okayama, Japan between June 1994 and November 2009.
Results: The 8 male and 9 female patients (median age, 56 years; range, 36 to
71 years) included 2 with diabetes mellitus and 2 who were treated with steroids.
Eleven patients who underwent fiberoptic bronchoscopy before surgery were not
diagnosed. Only one of six patients was positive for Cryptococcus antigen. The
X-rays revealed nodules or a mass in all patients and none had an infiltration
shadow. Thirteen patients had a single nodule. Only one patient was administered
with fluconazole, 16 patients were not treated and none of the 17 patients relapsed.
Conclusions: To differentiate a single nodule of pulmonary cryptococcosis from
lung cancer was difficult, rendering surgery as the sole definitive diagnostic option.
None of our patients relapsed including four who were immunocompromised,
indicating that treatment is not a necessary component of follow-up after surgical
diagnosis of pulmonary cryptococcosis.

P2524
Alterations of surfactant phospholipids in lungs with chronic recurrent
respiratory chlamydial infection
Petra Reinhold1, Micheal Rothe2. 1Institute of Molecular Pathogenesis,
Friedrich-Loeffler-Institut, Jena, Germany; 2Lipidomix GmbH, Campus
Berlin-Buch, Berlin, Germany

This study aimed to identify alterations in the composition of surfactant phospho-
lipids (PLP) with respect to chronic respiratory chlamydial infection.
Broncho-alveolar lavage fluid (BALF) was sampled from 13 calves with natu-
rally acquired chronic, but clinically latent, chlamydial infection (C. pecorum
and/or C. abortus). Calves without chlamydial infections of the same age and
kept under identical conditions served as controls (n = 12). Prior to BAL, ex-
haled breath condensate (EBC) was collected in each animal. In both BALF and
EBC, phospholipids were measured (triplequad tandem mass spectrometer). Phos-
phatidylcholine (PC), being the main phospholipid in pulmonary surfactant and
measurable in both EBC and in BALF samples, was significantly reduced in animals
with chlamydial infections. In addition, concentrations of lysophosphatidylcholin,
phosphatidylethanolamine (PE), and phosphatidylinositol (PI) were significantly
reduced in BALF (not measurable in EBC). Altogether, total concentration of
phospholipids was significantly lower but ratios between PC/PI and PG/PE (PG:
phosphatidylglycerol) were significantly higher in calves with chlamydial infection
compared to controls.
In conclusion, chronic respiratory infections with chlamydiae were associated
with significant alterations in the phospholipid composition of the epithelial lining
fluid of the lung. Since surfactant is involved in both lung compliance as well as
alveolar clearance, results of this study indicate chlamydia-associated deterioration
of pulmonary mechanics and depressed alveolar defense mechanisms despite the
absence of clinical signs or pulmonary symptoms.

P2525
Pulmonary and systemic inflammation in a domestic animal model of
respiratory chlamydophila psittaci infection: Evaluation of dose-response
relationships
Carola Ostermann1, Anette Vogel1, Wieland Schroedl2, Angela Berndt1,
Evelyn Schubert1 , Konrad Sachse1, Petra Reinhold1. 1Institute of Molecular
Pathogenesis, Friedrich-Loeffler-Institut, Jena, Germany; 2Institute of
Bacteriology and Mycology, Veterinary Faculty, University of Leipzig, Leipzig,
Germany

This study aimed to evaluate dose-response relationships of pulmonary and sys-
temic inflammation with respect to a new model of respiratory Chlamydophila
(C.) psittaci infection introduced recently. Four infection dosages (inclusion form-
ing units of strain DC 15) were administered intrabronchially per calf: 106 (n
= 4), 107 (n = 4), 108 (n = 4), 109 (n = 2). Control animals received medium
(n = 4) or the inactivated strain (108; n = 6). Pulmonary inflammation was
assessed by analysing broncho-alveolar lavage fluid (BALF) 2-3 days post in-
oculation (dpi). As biomarkers of systemic inflammation, acute phase proteins
(LBP=lipopolysaccharide binding protein, Hp= haptoglobin, CRP) were measured
in serum samples.

Marker of pulmonary and systemic inflammation (Means)

Controls Challenge with viable C. psittaci [ifu/calf]

Medium Cp inactivated 10exp6 10exp7 10exp8 10exp9

BALF (2–3 dpi)
Cell Count [G/L] 0.4 0.4 0.5 0.6 0.9 1.2
Granulocytes [%] 7 17 24 34 45 42
Macrophages [%] 90 80 72 62 52 45
Protein [μg/mL] 117 157 179 179 292 1019

Blood (2–3 dpi)
LBP [μg/mL] 33 98 44 69 154 222
Hp [μg/mL] 66 175 637 843 311 62
CRP [μg/mL] 36 57 43 54 38 48

After challenge with viable chlamydiae, most of inflammatory markers followed
dose-response curves (Table). In the lung, recruitment of neutrophil granulocytes
increased with increasing doses. In blood, LBP was superior in reflecting host
response.
Conclusion: In conclusion, pulmonary and systemic inflammation varied from
mild (106 ifu) to severe (109 ifu). For further studies, inoculation of 108 ifu per
animal is recommended to induce a clinically apparent respiratory disease with
local and systemic host responses.

P2526
Radiological features and their associations with clinical and laboratory
findings in adults with mycoplasma pneumoniae pneumonia
Qi Guo1, Hai-Yan Li2, Yi-Ping Zhou1, Ming Li1, Xiao-Ke Chen1, Hui Liu1,
Hong-Lin Peng1, Hai-Qiong Yu1, Xia Chen1, Nian Liu1, Li-Hua Liang3,
Qing-Zhou Zhao3, Mei Jiang4. 1Department of Respiratory Medicine, Affiliated
Futian Hospital, Guangdong Medical College, Shenzhen, China; 2Department of
Primary Care, Affiliated Futian Hospital, Guangdong Medical College,
Shenzhen, China; 3Department of Radiology, Affiliated Futian Hospital,
Guangdong Medical College, Shenzhen, China; 4Guangzhou Institute of
Respiratory Diseases (State Key Laboratory of Respiratory Diseases), First
Affiliated Hospital, Guangzhou Medical University, Guangzhou, China

Background and objective: The factors determining severity in Mycoplasma
pneumoniae (M. pneumoniae) infection are only partly understood. To describe
radiological features for M. pneumoniae pneumonia and to determine their associ-
ations with clinical and laboratory findings.
Methods: A sixty-month retrospective study of 372 adult patients with M. pneu-
moniae pneumonia was carried out. The diagnosis of M. pneumoniae was made by
the indirect microparticle agglutinin assay. We collected the radiological findings
and assessed their associations.
Results: Ground-glass opacity was observed in 344 patients (92.5%), unilobar
opacity in 316 patients (84.9%), and lower lobe involvement in 288 patients
(77.4%). There was a significant increased odds ratio for multilobar opacities
in male patients (OR, 3.279; p<0.001). The patients with multilobar opaci-
ties had older age (p<0.001), higher CURB-65 scores (p=0.014) and sequential
organ failure assessment scores (p=0.014), and more costs ($768.22±411.26
vs. 623.47±270.69, p=0.001) than those with unilobar opacity. As compared
with the patients with ground-glass opacity, those with consolidation had longer
hospital length of stay (14.1±4.4 vs. 9.5±3.6 days, p<0.001) and more costs
($823.44±243.93 vs. 630.76±299.72, p<0.001).
Conclusions: Ground-glass opacity, unilobar opacity, or lower lobe involvement
was the major radiological finding in patients with M. pneumoniae pneumonia.
Multilobar opacities were associated with male, older age, higher severity, and
more costs, whereas consolidation with longer hospital length of stay and more
costs.
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P2527
Prevalence of zoonotic chlamydiae in dairy cattle and contact persons
Simone Kühlewind1, Konrad Sachse2,3, Petra Reinhold3, Evelyn Schubert2,3 ,
Juliane Kronsbein1, Melanie Ulbrich1, Birgit Schärling1, Dirk Theegarten4,
Nadine Matzner4, Jürgen Behr1, Gerhard Schultze-Werninghaus1,
Gernot Rohde1,5. 1Department for Respiratory Medicine, Allergology and
Sleeping Medicine, University Hospital Bergmannsheil, Medical Clinic III,
Bochum, Germany; 2National Reference Laboratory (NRL) for Psittacosis,
Friedrich-Loeffler-Institut (FLI), Jena, Germany; 3Institute of Molecular
Pathogenesis, Friedrich-Loeffler-Institut (FLI), Jena, Germany; 4Institute of
Pathology and Neuropathology, Molecular Pathology, University Hospital of
Duisburg-Essen, Essen, Germany; 5Department of Respiratory Medicine,
Maastricht University Medical Centre, Maastricht, Netherlands

Chlamydial infections are a known problem in cattle farming. We want to find out
whether they are related to chronic respiratory illness in farmers.
We selected 48 dairy farms with a history or suspicion of chlamydial infections.
Nasal and vaginal swabs, milk and fecal samples and paired sera were obtained
from 5 cows of each farm. The presence of chlamydiae was analysed by rtPCR,
by the ArrayTube DNA microarray test and paired sera were examined using an
ELISA. The farmers were clinically examined by lung function testing, serology,
allergy skin test, and their induced sputum was rtPCR tested.
The analysis of 48 farms showed that in 31 (64.6%) farms at least 1 sample from
at least 1 cow was positive in rtPCR and 12 (25%) farms were positive only by
ELISA. Chlamydophila (C.) psittaci and C. pecorum were the most frequently
identified species. At one farm, Chlamydia trachomatis was identified in cattle.
So, far 39 individuals have been examined, 12 had respiratory symptoms and 33
were positive in serology. C. pneumoniae IgA occurred in 15 (38.5%) subjects and
IgG in 26 (66.7%). Only 2 persons were positive for C. psittaci IgG. In 5 (12.8%)
human sputum samples Chlamydia trachomatis was identified.
We found a prevalence of 64.6% (rtPCR), which is a wide dissemination of
chlamydial infections in cattle herds. In humans, we found signs of an immune
reaction against zoonotic C. psittaci in 2 subjects, which had regular contact to
birds. The cattle of these farms were tested negative.
The presence of Chlamydia trachomatis in 5 sputum samples is remarkable and
interesting and needs further investigation, as well as the detection of Chlamydia
trachomatis of 4 cows. The farmers of this farm have not yet been examined.

P2528
Serum KL-6 elevation related with severity in patients with Pneumocystis
pneumonia
Yosuke Wada, Toshiki Yokoyama, Toshimichi Horiuchi, Hiroshi Yamamoto,
Keishi Kubo. First Department of Internal Medicine, Shinshu University School
of Medicine, Matsumoto, Japan

Background: Pneumocystis pneumonia is attracted attention as one of oppor-
tunistic infection in immunosuppressive patients. A part of them progress severe
respiratory failure and is difficult to treat. It is particular in non-HIV patients.
Methods: Patients who were hospitalized because of the Pneumocystis pneumo-
nia were enrolled in the study between 2005 and 2010 at Shinshu University
Hospital. The patients’ condition, laboratory data, the respiratory management,
and oxygenation were analyzed. Bronchoalveolar lavage (BAL) was performed on
admission if possible.
Results: Fifteen patients were hospitalized (mean age 62.3±14.4, male 11/female
4). Eight patients were treated with mechanical ventilation and 5 patients died
in hospital. In comparison between survivor and non-survivor, serumβ-D glu-
can, a marker of pneumocystis infection, had no significant difference. However,
serum KL-6 concentrations, a marker of type II cell injury and/or proliferation,
in survivors were higher than that in non-survivors (survivor 1106.1±943.7 vs
non-survivor 3286.5±1523.9, p=0.0174). Furthermore, the KL-6 concentration
was related with PaO2/FIO2 of patients significantly.
Conclusion: We suggested that serum KL-6 elevation showed patients severity in
pneumocystis pneumonia.

P2529
Prevalence and pattern of pulmonary infections among HIV/AIDS adults
patients admitted to a tertiary care hospital, Dubai, United Arab Emirates,
2009-2010
Layla Al-Dabal, Samar Badreddin, Ali Abro, Nadeem Younis Javeed. Medical,
Rashid Hospital, Dubai, United Arab Emirates

Background: The prevalence of HIV in UAE in estimated to be < 0.2% among
adults and there is no data on pulmonary complications of HIV/AIDS. The study
was aimed to evaluate the prevalence and pattern of pulmonary infections among
HIV/AIDS infected patients over 2 years period.
Methods: Data was collected longitudinally as patients were admitted to IDU and
included demographics, CD4, viral load, chest X-Ray, sputum microscopy/culture,
AFB staining/culture and first line DST. CT chest and FOB were used in few
selected cases.
Results: Between January 2009 and January 2011, 97 adult patients with
HIV/AIDS were admitted to our unit. 45 patients had abnormal chest X-ray
and non specific respiratory symptoms (46.39%), mostly presenting with cough
(93%). We identified 19/45 (42.2%) patients with active pulmonary TB, 14/45

(31.1%) patients with CAP and 4/45 (8.8%) patients with PJP. No confirmed
diagnosis was made in 8/45 (17.7%) patients, out of whom 6 patients died within
48-72 hours of admission. No patient was receiving ART or prophylaxis at the
time of pulmonary infection. 29/45 patients had CD4 <200/μL (70.73%, range
3-193), and 13 patients had CD4 > 200/μL (31.7%, range 248-579). 14/18 (77.7%)
patients with pulmonary tuberculosis had CD < 200/μL with chest X –ray changes
consistent with primary infection. The rate of sputum slide/culture positivity was
78.5% and 92.8% respectively.
Conclusions: Pulmonary TB was most frequently diagnosed illness followed by
CAP. In patients with AIDS and TB, chest x ray shows a pattern of primary infec-
tion and sputum positivity was comparable to HIV infected and immunocompetent
subjects.

P2530
Severe pulmonary infections due to biological therapy of rheumatic diseases
Gergely Lupkovics2, Csongor Kiss1, Akos Lantos1, Erzsebet Fajt1,
Agnes Paraczki2, Edina Tolnay1. 12nd Dept. of Pulmonology, Pest County
Institute of Pulmonology, Torokbalint, Hungary; 21st Dept. of Pulmonology, Pest
County Institute of Pulmonology, Torokbalint, Hungary

The use of biological therapy in patients suffering from rheumatoid arthritis and
ankylosing spondylitis is getting more general. Basically with biologic therapy the
action of a messenger of inflammation e.g. tumor necrosis factor (TNF) can be
blocked - called anti-TNF therapy. The risk of this kind of impediment is becom-
ing susceptible to infections or latent disease may turn into active and then may
easier spread. The main danger is tuberculosis still other non-specific infections or
malignant tumors may occur.
A retrospective study was made to analyze the data of patients treated with bi-
ological therapy and hospitalized in our institute because of severe pulmonary
infections. The aim of this study was to detect the incidence and severity of these
complications in a real life population.
Between 2008 and 2010 of 28705 patients with pulmonary disease were treated
in our institute, 59 patients of them suffered rheumatic disease: 52 patients from
rheumatoid arthritis and 7 of ankylosing spondylitis. 27 of 59 patients received
some sort of non-biological therapy, 23 of 59 got no medication and we screened 3
patients before the biological therapy. Six of the 9 patients who received biological
therapy had complications: 5 cases of tuberculosis, 1 case of pulmonary abscess, 1
case of invasive aspergillosis. We did not observed malignant tumor among them.
In this particular period 1 patient treated by biological therapy died because of
tuberculosis.
Our analysis assured the relevance of correct preliminary pulmonary examinations
and follow-up during biologic therapy of rheumatic disease. Despite the possible
occurrence of severe complications this therapy has got major efficiency in treating
rheumatic diseases.

P2531
Clinical manifestations and a prognostic factor of pneumocystis pneumonia
without HIV infection
Nobuhiro Asai1, Yoshihiro Ohkuni1, Ryo Matsunuma1, Kei Nakashima1,
Hideki Makino1, Tamao Nakashita2, Yoshihito Otsuka3, Shinji Motojima2,
Norihiro Kaneko1. 1Pulmonology, Kameda Medical Center, Kamogawa, Chiba,
Japan; 2Rheumatology, Kameda Medical Center, Kamogawa, Chiba, Japan;
3Laboratory Medicine, Kameda Medical Center, Kamogawa, Chiba, Japan

Introduction: Pneumocystis pneumonia (PCP) could occur not only in HIV
patients but in those with other causes of immunodeficiency.
Purpose and methods:To evaluate clinical presentation and prognostic factors of
non-HIV PCP, we retrospectively reviewed all the patients with PCP without HIV.
Patients’ characteristics, underlying diseases, clinical course, performance status
(PS) (ECOG), disease activities and the time from respiratory symptoms onset until
the therapies were initiated in both survival and fatality groups were evaluated.
Results: A total of 33 patients were eligible in this study. Thirty-two patients
(97%) had malignancies or rheumatic disease receiving chemotherapy or long-
term steroids and/or immunosuppressive agents. Twenty-two patients out of 33
survived. Both the time between the initial visit or first examination and establish-
ing a diagnosis (4.8 vs 10.8 days, p< 0.01) and the time between the initial visit and
starting anti-PCP therapy (3.1 vs 12.8 days, p<0.01) are statistically much shorter
in survival group than in fatality group. Twelve of the 14 (85.7%) patients who
empirically received therapy before confirming diagnosis survived. Twenty-one of
the 22 patients with inactive underlying disease survived. In contrast, 10 of the
11 patients with the active underlying disease died. In terms of PS, 24 patients
(72.7%) had good PS (0-2). Eight (72.7%) of the 11 non-survivors had PS of 3-4.
As for Lab, CRP, LDH and KL-6 values were higher and Alb/BUN was lower in
the fatality group compared with the survival group.
Conclusion: We suggest that the timing when the anti-PCP therapy is started,
patients’ and PS and disease activity might correlate with outcomes.
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P2532
Acute LRT infections among patients with shingles
Lidija Zabaznoska, Vesna Semenakova, Sunchica Bogoeva. Respiratory Diseases,
Clinic of Infectious Diseases, Skopje, Macedonia, The Former Yugoslav Republic
of

Herpes Zoster is reactivation of VZV infection, triggered by stress, surgical inter-
vention or lack of the immunocompetency. This intraganglionar latent viral RNA
reactivation precede the viral migration trough the neural axons up to the asso-
ciated dermatome cosing ballonic cell degeneration, multinuclear cell expression
with intranuclear inclusions, sumultaneous inflammatory local reaction, finally
expressed with characteristic shingles vesicles.
Material and methods: In a six year long period (2004-2010), 52 patients with
shingles were hospitalized, 19 (36%) were immunocompromised due to immuno-
suppressive therapy, lymph reticular malignant illness, HIV infection; 23 (44.4%)
patients with shingles had LRT inflammation sings.
Results: Based on the clinical symptoms and standard blood, biochemical, radi-
ological, bacteriological, serological testing’s parallel bacterial LRT inflammation
was proven among 20 of 23patients (86.9%), or 38.46% of 53 patients. This group
of 20 with LRT bacterial inflammation includes 9 immunocompromised (45%)
and 11 immunocompetent (55%) patients. Severe pulmonary inflammation had 6
(66.6%) of 9 immunocompromised (one of them nosocomial, transferred from the
haematology clinic) and 5 (45.4%) of 11 immunocompetent, or 6 (30%) of 20 and
5 of 20 (25%).
Conclusions: The severity of the dermal expression as well as LRT inflammation
was evident among immunocompromised patients. Their hospital treatment was
prolonged, from 17days up to 7 weeks (average 23 days) compared to immuno-
competent patients with shingles and LRT inflammation (11-27 days-average 14
days). Antimicrobial (antibiotic/antiviral) therapy bas empirically installed from
the very beginning of hospital treatment, additionally improved where needed.

P2533
Clinical and evolutive patterns of respiratory infections in patients with
HIV/AIDS from Timis County, Romania
Iosif Marincu, Lucian Negrutiu, Stefan Mihaicuta, Ioan Iacobiciu,
Nicoleta Bertici, Carmen Ardelean, Ioana Todor, Adriana Neghina,
Cristian Oancea, Stefan Frent, Raul Neghina. Clinic of Infectious Diseases,
University of Medicine and Pharmacy, Timisoara, Romania Clinic of Infectious
Diseases, University of Medicine and Pharmacy, Timisoara, Romania
Department of Pulmonology, University of Medicine and Pharmacy, Timisoara,
Romania Department of Parasitology, University of Medicine and Pharmacy,
Timisoara, Romania Department of Pulmonology, University of Medicine and
Pharmacy, Timisoara, Romania Department of Pulmonology, University of
Medicine and Pharmacy, Timisoara, Romania Department of Psychology,
Decembrie 1918 University, Alba Iulia, Romania Clinic of Infectious Diseases,
University of Medicine and Pharmacy, Timisoara, Romania Department of
Pulmonology, University of Medicine and Pharmacy, Timisoara, Romania
Department of Pulmonology, University of Medicine and Pharmacy, Timisoara,
Romania Department of Parasitology, University of Medicine and Pharmacy,
Timisoara, Romania

Background: Acute respiratory diseases are part of opportunistic infections de-
veloped by patients with HIV/AIDS due to immunosuppression. The present study
aims evaluating the clinical and evolutive patterns of acute respiratory infections
in patients with HIV/AIDS.
Methods: The authors have retrospectively analyzed 82 patients with HIV/AIDS
and acute respiratory diseases admitted at Clinic of Infectious Diseases. The posi-
tive diagnosis was based on clinical elements, biological parameters (erythrocyte
sedimentation rate, leukocyte count, fibrinogen, C-reactive protein, sputum culture
etc) and paraclinic elements (chest radiography, spirometry).
Results: From the study group, 52 patients with acute respiratory diseases (p=0.04)
have been registered: 10 cases (12.19%) had bacterial pneumonia, 8 (9.75%) had
interstitial pneumonia, 4 (4.87%) had fungal pneumonia, 8 (9.75%) had acute
bronchitis, 11 (13.41%) had influenza, 7 (8.53%) had acute anginas and 4 (4.87%)
had pulmonary tuberculosis. The etiological agent has been isolated in 21 cases: 7
with Streptococcus pneumoniae, 4 with Staphilococcus aureus, 2 with Klebsiella
pneumoniae, 4 with Pneumocystis jirovecii and 4 with Mycobacterium tubercu-
losis. In 54 cases, CD4-cell count was less than 200 cells/mm3 and 28 cases
(p=0.01) over 200 cells/mm3. Under specific therapy and antiviral treatment, the
clinical outcome has been favourable in 50 cases, only 2 cases died with pulmonary
tuberculosis.
Conclusion: The detailed study of the clinical and evolutive patterns of respiratory
infections in patients with HIV/AIDS allows timely implementation of specific
therapy and prophylaxis in this populational group with multiple risks.

274. Pseudomonas aeruginosa infection and
non-cystic fibrosis bronchiectasis

P2534
Health status impact of ciprofloxacin dry powder for inhalation in patients
with non-cystic fibrosis bronchiectasis
Barbara Hampel1, Olaf Schoeman2, Peter Reimnitz3, Paul Jones4,
Robert Wilson5. 1Global Clinical Development Antiinfectives, Bayer Schering
Pharma AG, Berlin, Germany; 2Global HEOR, Bayer Schering Pharma AG,
Berlin, Germany; 3Global Clinical Development, Bayer Schering Pharma AG,
Wuppertal, Germany; 4Division of Clinical Science, St George’s, University of
London, London, United Kingdom; 5Respiratory Medicine, Royal Brompton
Hospital, London, United Kingdom

Introduction: Potentially pathogenic microorganisms (PPMs) frequently colonize
lungs of bronchiectatic patients, often leading to pulmonary exacerbations. This
phase II, randomized, double-blind study assessed the safety and efficacy of
ciprofloxacin dry powder for inhalation (DPI) – a formulation (PulmoSphere™)
using the T-326 inhaler – over 28 days in patients with sputum culture positive for
predefined PPMs.
Objective: To test the effect of ciprofloxacin DPI on bacterial load and health
status in non-cystic fibrosis bronchiectasis (non-CF BE) patients.
Methods: 124 adult, non-CF BE patients (mean baseline characteristics: age
63, 34% male, FEV1 56% of predicted) received 32.5mg ciprofloxacin (50 mg
ciprofloxacin DPI) or matching placebo twice daily for 28 days with a 56-day
follow-up. In addition to the primary endpoint (reduction in total bacterial load
in sputum at end of treatment [EOT]), patient-reported health status was assessed
with the St George’s Respiratory Questionnaire (SGRQ).
Results: Ciprofloxacin DPI reduced bacterial load at EOT (–3.6 vs –0.3 logs,
p<0.001). The difference in mean SGRQ total score between active and placebo
was –3.6 (p=0.059, 95% confidence interval –7.3 to 0.1), close to a clinically
relevant (–4) improvement. The trend lasted for 4 weeks after EOT (difference
–3.0) but was not maintained at 8 weeks after EOT (difference –0.83). SGRQ
domain scores, responder and per-protocol analyses confirmed the trend.
Conclusions: Ciprofloxacin DPI clearly trended towards improving patient-
reported health status in non-CF BE measured with the SGRQ, which lasted
for 4 weeks after treatment finished. Further study is required to confirm the
results.

P2535
Pseudomonas aerugenosa sensitivity changes to antibiotics under the
influence of dissolved ozone
Alla Plotnikova1, Igor Belyanin2, Lubov Selina2, Evgenii Shmelev2.
1Microbiology, Central TB Research Institut, Moskow, Russian Federation;
2Microbiology, The Medical Center of the Help to Invalids without, Moskow,
Russian Federation; 3Microbiology, Central TB Research Institut, Moskow,
Russian Federation

Aim: To study the sensitivity changes of clinical strains of organisms producing
beta-lactamases to antibiotics under the influence of dissolved ozone (pO3).
Methods: We studied 20 Pseudomonas aerugenosa strains resistant to antibiotics
of penicillin line. A suspension was prepared from the culture of each strain (1-
2×108/ml) and treated with dissolved ozone (pO3 2mcg/ml) during 5-10-15 min.
Then, the stains treated with pO3 were cultured on Muller-Hinton agar containing
a strain resistant antibiotic. The same strain that had not been treated with pO3
was also cultured on the same agar containing the same antibiotic (control). In
a day after incubation by 370C we recorded the result of the diameter zone of
growth inhibition round the antibiotic disc.
Results: The zone of growth inhibition round the antibiotic disc increased from
0 to 21.6±3.5 mm in all cases of Pseudomonas aerugenosa strain culture. There
were no growth changes in control cultures.
Conclusion: The treatment of resistant strains of Pseudomonas aerugenosa with
“therapeutic concentration” of dissolved ozone results in antibiotic sensitivity
restoration.

P2536
Influence of antibiotic resistance of pseudomonas aeruginosa on presenting
features of community-acquired lower respiratory tract infections
Pavlina Nikolova1, Yavor Ivanov1, Plamen Pavlov1, Tsania Popova2,
Elena Borissova1, Petkana Hristova3. 1Pulmonary Clinic, Medical University,
Pleven, Bulgaria; 2Clinic of Internal Diseases, Medical University, Pleven,
Bulgaria; 3Department of Social and Preventive Medicine, Medical University,
Pleven, Bulgaria

Aim: To evaluate the influence of resistant isolates of Pseudomonas aeruginosa on
presenting features for patients with community-acquired lower respiratory tract
infections (LRTIs).
Methods: 95 hospitalized patients (67 men, 28 women, average age 66,7±10,9y)
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with community acquired pneumonia (CAP), bronchiectasis and exacerbations
of chronic obstructive pulmonary disease (COPD) and Pseudomonas aeruginosa
isolates were studied during a 5-year period. They were divided into two groups:
with susceptible isolates, (n1=70, 73,7%, S group) and resistant to antibiotic test-
ing, (n2=25, 26,3%, R group) and compared by sex, age, diagnosis, concomitant
diseases, treatment, length of stay, outcome.
Results: 14,7% of the patients had CAP, 46,3% - bronchiectasis and 40% - COPD.
Most of them had concomitant diseases – ishaemic heart disease: S/R - 62,4%/62%
resp., diabetes - S/R -11%/12% resp. We found differences in: the change of an-
tibiotic treatment according to the microbiological results (8%S/36%R, p<0,005);
length of hospital stay >15 days - 3%S/12%R respectively, p<0,05. Complications
of the essential disease were more in the R group (2%S/4%R). The outcome was
similar in both groups.
Conclusions: The clinical features found in patients with resistant isolates of
P. aeruginosa compared to susceptible ones were: more complications of the
main disease, more frequent change of antibiotics during the course of treatment
according to the microbiogical results and longer length of stay.

P2537
Nebulized antibiotics in patients with non-cystic fibrosis bronchiectasis ans
chronic pseudomonas aeruginosa infection
Jose R. Donado-Uña1, Carolina Jiménez-Navarro2, Marialving
E. Fuentes-Salazar3, Jose M. Ruiz-Giardin2, Miguel A. Racionero-Casero1,
Victoria Valeri-Busto1, Eva Prats-Graciá1, Antonio Zapatero-Gaviria2.
1Respiratory Medicine, Hospital de Fuenlabrada, Fuenlabrada, Madrid, Spain;
2Internal Medicine, Hospital de Fuenlabrada, Fuenlabrada, Madrid, Spain;
3Intensive Care, Hospital de Fuenlabrada, Fuenlabrada, Madrid, Spain

Methods: Retrospective review of patients with bronchiectasis with Pseudomonas
aeruginosa (PA) isolated from sputum at least twice during the year prior to
nebulized antibiotic (NA) onset and a minimum 6-month follow-up.
Results: 17 patients included (9 men), median age 69.7 yrs, average follow-up
753 days (183-1824). Nine patients received more than 1 NA during follow-up (31
NA courses in total): 16 colistin, 14 tobramycin, 1 gentamicin. Average treatment
duration: 492.5 days (100-971).
Subjective improvement was referred by 12 patients (70.5%). Eradication of PA
was achieved in 7 (41.2%), but 1 relapse occurred. 8 patients presented side effects
at any time during NA (47%), mainly bronchospasm.
Table 1 shows a reduction in mean number of admissions/year and mean days
of admission/year for all patients. A statistically significant reduction is observed
when PA was eradicated.

Period prior Period Difference p***
to NA* after NA* between periods**

All patients (n=17) Admissions/year 2.24 (2.17) 1.5 (1.53) 0.73 (0–1.97) 0.17
Days in hospital/year 31.35 (39.1) 16.58 (17.53) 14.7 (0–36) 0.22

Patients with PA
eradication (n=6) Admissions/year 3 (1.67) 1.07 (1.27) 1.9 (0.3–3.5) <0.05

Days in hospital/year 51.67 (54.4) 10.64 (12) 41 (0–97) 0.12

Results expressed as mean and SD (*) or CI 95% (**). ***Within subjects paired T-Test for
comparing means.

Conclusions: 1. NA resulted in clinical improvement in 70.5% of cases and in
eradication of PA in 41.2%. Side effects were observed in 47% of cases. 2. NA
reduced number and days of admissions in all patients. A statistically significant
reduction was observed if PA was erradicated in whom NA prevented nearly 2
admissions/year.

P2538
Mannose binding lectin deficiency is associated with disease severity in
patients with non-cystic fibrosis bronchiectasis
James D. Chalmers1, David Kilpatrick2, Brian McHugh1, Pallavi Mandal1,
Maeve Smith3, Cathy Doherty4, John Govan4, Adam T. Hill3 . 1MRC Centre for
Inflammation Research, Queens Medical Research Institute, Edinburgh, United
Kingdom; 2Scottish National Blood Transfusion Service, NHS Lothian,
Edinburgh, United Kingdom; 3Department of Respiratory Medicine, Royal
Infirmary of Edinburgh, Edinburgh, United Kingdom; 4Cystic Fibrosis
Laboratory, University of Edinburgh, Edinburgh, United Kingdom

Background: Mannose binding lectin (MBL) is a serum protein involved in phago-
cytic clearance of bacteria, viruses and apoptotic cells. Deficiency of mannose
binding lectin is associated with disease severity in cystic fibrosis bronchiectasis
but has not been studied in adult non-cystic fibrosis bronchiectasis.
Methods: 470 patients with adult non-cystic fibrosis bronchiectasis (confirmed by
HCRT) and matched controls were recruited. MBL serum levels were measured
by ELISA. MBL deficiency was defined as a serum level <0.5μg/ml. Quantita-
tive microbiology was performed on spontaneous sputum samples to determine
bacterial load- expressed as Log10 colony forming units/ml (cfu/ml).
Results: MBL deficiency was not more frequent in bronchiectasis patients than
controls (27.2% vs. 29.6%, p=0.4). MBL deficient patients had more severe disease
as defined by radiology (39.8% vs. 19.3%, p<0.0001). They suffered more frequent
exacerbations (mean 2.8/year vs. 1.4/year, p<0.0001) and were more frequently

hospitalised for severe exacerbations (31.3% hospitalised vs. 18.1% hospitalised
during follow-up). MBL deficient patients more frequently met the criteria for
chronic colonisation (70.3% vs. 51.5%, p=0.002). Among those colonised, MBL
deficient patients had a higher airway bacterial load (7.2 sd 3.1 cfu/ml vs 6.37 sd
3.3 cfu/ml,p=0.001). MBL deficient patients were also more frequently colonised
with Pseudomonas aeruginosa (22.7% vs. 12.3%, p=0.005).
Conclusion: Mannose binding lectin deficiency is associated with more severe
disease in patients with non-cystic fibrosis bronchiectasis.

P2539
Effects of subinhibitory concentrations of antibiotics on the biofilm formation
of pseudomonas aeruginosa
Handong Jiang, Junjuan Li. Respiratory Medicine, The Affiliated Hospital of
Medical College, Qingdao University, Qingdao, China

Objective: To study the effects of the subinhibitory concentrations of four antibi-
otics on the biofilm formation of pseudomonas aeruginosa.
Methods: 2 types of culture media of 1-broth (LB) and mueller–hinton broth
(MHB) were used with the application of static biofilms model of pseudomonas
aeruginosa.
Results: (1) The results of the static-made biofilm were as follows: in the MHB
media, azithromycin could induce the biofilm formation of PAO1 when the con-
centrations were more than 16ug/ml, but inhibited the biofilm formation when
the concentrations were less than 8ug/ml.When the PAO1 was cultured in LB,
azithromycin would induce the bioflim formation at the sub-MIC concentrations.
Ciprofloxacin and ceftazidime could inhibited the biofilm formation at the sub-
mic concentration. Amikacin could induce biofilm formation at the concentration
of 0.125 and 0.25ug/ml cultured in MHB and LB respectively. All the results
above had statistical diference compared with the blank. The Furanone C-30 was
added in the static biofilm model with the azithromycin concentration 8ug/ml and
4ug/ml;the results had no statistical difference. (3) Silver staining results: when
the concentration of azithromycin was 8ug/ml,the formation of the biofilm was the
most, the second was blank and the the lest was 256ug/ml.
Conclusions: The sensitivity of the azithromycin to the POAI was different with
changing of the environment. Azithromycin could induce the biofilm formation at
the subinhibitory concentration. Ciprofloxacin and ceftazidime could inhibit the
biofilm formation; amikacin could induce the biofilm formation at the concentration
of 0.125ug/ml and 0.25ug/ml.

P2540
Serum bactericidal activity in non cystic fibrosis bronchiectasis in patients
with pseudomonas aeruginosa colonisation
Deborah Whitters1, Timothy Wells2, Robert Stockley1. 1Department of Sleep
and Lung Function, Queen Elizabeth Hospital, Birmingham, United Kingdom;
2School of Immunity and Infection, University of Birmingham, Birmingham,
United Kingdom

Background: Pseudomonas aeruginosa (PA) colonisation is commonly encoun-
tered and problematic in patients with nonCF bronchiectasis. Inhibitory factors
in the serum of patients with CF and chronic PA infection which impair phago-
cytosis of PA have previously been identified with IgG2 proposed to act as a
blocking antibody.We have investigated this concept further in patients with non
CF bronchiectasis.
Methods: Stable state serum and sputum collected from 11 patients with non
CF bronchiectasis colonised with PA. 33 morphological strains of PA identified
from this group.Control serum was obtained from healthy individuals for com-
parison.Stationary phase bacterial cultures were prepared and 10μL innoculum
added to 90μL of healthy control and patient serum and incubated at 37°C.At
3 time intervals (45,90,180 mins) the serum/innoculum mixture underwent serial
dilution and a miles+misra plate prepared for each strain at every time point at 4
dilutions.This was incubated overnight at 37°C and colonies analysed to observe
the serum killing trend.
Results: Serum from 2 patients was demonstrated to have blocking activity against
4 strains of PA isolated from these patients.
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Conclusion: The concept of blocking activity in the serum of patients with non
CF bronchiectasis may provide some explanation for the mechanism of estab-
lishment of PA colonisation in the airways of some patients and requires further
investigation.

P2541
Sputum neutrophils are related to functional status in non-cystic fibrosis
bronchiectasis in subjects in airway colonization
Federico L. Dente, Laura Malagrinò, Francesco Costa, Lorenza Melosini,
Antonella Di Franco, Maria Laura Bartoli, Cristina Ferretti, Mariella De Santis,
Elena Bacci, Pier Luigi Paggiaro. Cardio-Thoracic Department, Respiratory
Pathophysiology Section, Pisa, Italy

In 42 subjects with bronchiectasis (13 male, mean age 62.4 yrs, 32 non smokers,
9 ex and 1 current smoker), functional status and airway inflammation were mea-
sured. All subjects showed diffuse bronchiectasis (cystic in 3 subjects), pulmonary
consolidations in 30, and peri-bronchiectasis essudations in 29 subjects. Bronchiec-
tasis were idiopathic in 22, post-infectious in 15, post-TB in 5 patients. Bacterial
airway colonization was demonstrated in 20 out of 32 subjects collecting sputum
(8 Pseudomonas, 2 NTMB, 5 Proteus/E.coli, 4 Stafilococcus, 1 Hemophilus infl.,
1 Streptococcus). Obstructive syndrome was found in 28 subjects, restrictive syn-
drome in 2, and normal spirometry in 12. Hypertonic saline-induced sputum was
collected in 36 subjects: 29 showed increased neutrophil% (median 79.9%), while
5 subjects showed increased eosinophil%. All except 5 out of 34 subjects showed
normal values in exhaled nitric oxide (17.5±16.1 ppb). Significant correlations
were found between sputum neutrophil% and FEV1% pred, FEV1/VC% pred, and
RV% pred. These significant correlations were maintained considering subjects
with airway colonization, but not in subjects without it.

Correlation between Sputum Neutrophil % and functional findings (r, p)

FEV1 % pred FEV1/VC % pred VR % pred

All patients –0.64, <0.0001 –0.54, 0.0006 0.56, 0.0004
Airway colonization –0.66, 0.001 –0.48, 0.03 0.49, 0.03
No airway colonization –0.40, n.s. –0.39, n.s. 0.37, n.s.

In conclusion, significant relationships between sputum neutrophils, and functional
findings were found in patients with bronchiectasis and bacterial airway coloniza-
tion, suggesting that the last one has a role in pulmonary function impairment.

P2542
Survey of microbiology, pseudomonas eradication and antimicrobial
prophylaxis in adult patients with non-cystic fibrosis bronchiectasis
Rahul Bhatnagar, Nicholas Withers. Department of Respiratory Medicine, Royal
Devon and Exeter Hospital, Exeter, United Kingdom

Introduction: Recent guidelines on non-CF bronchiectasis advocate the use of
prophylactic antibiotics in frequent exacerbators, and eradication of Pseudomonas
Aeruginosa (PA) on first isolation in sputum. We examined the sputum microbi-
ology and antimicrobial treatment in a cross-section of patients seen within our
respiratory service.
Methods: Data was collected on all patients seen for routine follow up of non-CF
Bronchiectasis for 4 months. We analysed PA status; Prior attempts at eradication
of PA; The use of prophylactic antibiotics; and sputum microbiology for the
preceding 5 years.
Results: 210 patients were included. The commonest bacterial isolate over the 5
years, other than PA (36%), was Haemophilus influenzae (27%). 48 had positive
cultures for PA in the previous 12 months. 40 patients grew PA for more than one
year’s duration. Eradication had been attempted in 62% of the patients who grew
PA. Regimens included Ciprofloxacin (28%), nebulised colomycin (23%), and a
combination of both (26%).
78 (37%) patients were on prophylactic antibiotics, with thrice weekly
Azithromycin being used in 61 patients. 47% had been positive for PA at some
point. Data for annual exacerbation rates was not available.
Conclusions: PA was cultured in just over a third of patients, with approximately
two thirds of these having undergone some attempt at PA eradication using methods
in line with recently published guidelines. Only 38% of those remained clear of PA
for more than 1 year afterwards. Approximately 50% of patients on prophylactic
antibiotics had no recent isolation of PA, although exacerbation rate data was not
included in this survey.

P2543
Inhaled antibiotic treatment. Tolerance, compliance and quality of life
Antonio Alvarez1, Laura Ruano1, Montserrat Vendrell2, Rosa Giron3, Mª
Pilar Ausin4, Miguel Angel Martínez5, Marina Blanco6, David de la Rosa7,
David Blanquer8, Ines Herrero9, Javier de Gracia1. 1Pneumology Department,
Hospital Universitari Vall d’Hebron, Barcelona, Spain; 2Pneumology
Department, Hospital Universitari Dr. Josep Trueta, Girona, Spain; 3Pneumology
Department, Hospital Universitario de la Princesa, Madrid, Spain; 4Pneumology
Department, Hospital del Mar, Barcelona, Spain; 5Pneumology Department,
Hospital de Requena, Requena, Valencia, Spain; 6Pneumology Department,
Complejo Hospitalario Universitario A Coruña, A Coruna, Spain;7Pneumology

Department, Hospital Plató, Barcelona, Spain; 8Pneumology Department,
Hospital de Manacor, Manacor, Mallorca, Spain; 9Pneumology Department,
Hospital Universitario Miguel Servet, Zaragoza, Spain

Multicenter, prospective, observational, analytical cohort study.
Objective: To compare tolerance, quality of life and compliance in self-
administration of antibiotics, by jet nebulizers or electronic devices.
Material and methods: Adult patients with bronchiectasis (BQ) of any etiology,
with chronic bronchial infection by P. aeruginosa following nebulized antibiotic
treatment by a jet nebulizer and high flow compressor for at least two months
before being included in the study. The selection of patients was carried out con-
secutively for outclinic patients diagnosed of bronchiectasis in every Respiratory
Department participating in the study. Clinical data and respiratory function were
recorded. Compliance, tolerance and quality of life questionnaires (St George and
SF36) before and after every period of treatment were also requested. The data
given by an electronic device in the electronic nebulizer giving doses information
and drug administration periods were recorded.
Results: Sixty eight patients (51% female, mean age 61±19, FEV1 57±20%)
from 9 different Hospitals were included. Both devices showed no differences con-
cerning preparation time and device cleaning, nor treatment adherence. However,
the use of the electronic device significantly decreased nebulization time interlude
(p<0,005), and improved patients’ tolerability and quality of life (mental sub-
jet, p=0,032). Significant differences were shown between treatment compliances
reported by the patient and those monitored by the electronic nebulizer (p<0,001).
Conclusions: Electronic nebulizers seem to be better tolerated, save time and
improve the patient’s quality of life.

P2544
Azithromycin, a novel maintenance therapy in patients with chronic non-CF
suppurative lung disease
Simon Twite, Paul Stockton, Sanjeev Agarwal. Respiratory Medicine, St. Helens
and Knowsley NHS Trust, Liverpool, Merseyside, United Kingdom

Patients with bronchiectasis experience lower respiratory tract infections with
decline in quality of life. The British Thoracic Society statement indicates that
Macrolides may have disease-modifying activity. A definite recommendation
for there use is not made in non-CF bronchiectasis. We present experience of
Azithromycin in non-CF bronchiectaisis as well as other respiratory diseases at a
large district general teaching hospital.
137 patients were identified on maintenance Azithromycin therapy during a 12
month period. 66% received Azithromycin 250mg daily. Azithromycin provided
a significant improvement in the mean time between exacerbations/rescue antibi-
otics, in patients with non-CF bronchiectasis as well as other lung conditions. The
mean time to exacerbation was 64 days, without Azithromycin (range 30-360 days)
versus 304.5 days, with Azithromycin (range 14-582 days). 48 patients required
no rescue antibiotics. Where Azithromycin was electively withdrawn, the patients
clinically worsened. This strategy is therefore not recommended. Treatment failure
due to side effects only occurred in those patients on a 500mg three times weekly
regime. Discussion in the literature raises concerns with atypical mycobacteria,
potential for increased colonisation rates and drug resistance. No such concerns
were seen in this series. In this series, Azithromycin provided clinical improvement
in patients with other non-CF lung disease processes but further studies are needed
in this population.
The recommended regime from this study, in those patients with non-CF bronchiec-
tasis is Azithromycin 250mg PO daily.

P2545
Airflow obstruction, functional disability and psychological dysfunction in
bronchiectasis
Graham Miller, Helmy Haja Mydin, Anthony De Soyza. Cardiothoracic
Department, Freeman Hospital, Newcastle upon Tyne, United Kingdom

Introduction: The impact of airflow obstruction, functional disability and psycho-
logical dysfunction has previously been described in COPD but not in bronchiecta-
sis. We hypothesised that anxiety and depression may be commoner in bronchiec-
tasis patients with poor functional capacity or evidence of airflow obstruction
(AO).
Methods: Adults attending a bronchiectasis clinic from Dec 2010-Jan 2011 were
screened. Spirometry was performed & GOLD criteria for COPD were used to
categorise AO. Functional ability was assessed using the MRC dyspnoea (MRCD)
scale. The Hospital Anxiety and Depression Scale (HADS) was used to screen for
anxiety and depression. A score of ≥8 in either sub-scale (HADS-A, HADS-D)
was deemed clinically significant.
Results: N=52 (34F, 18M). Mean age: 61 (SD 13.4). 30 patients (57.7%) had
evidence of AO. 6 patients (20%) had mild AO, 11 patients (37%) had moderate
AO, 11 patients (37%) had severe AO and 2 patients (6%) had very severe AO.
27 patients (48%) had a MRCD score of ≥3. 30 patients (42.3%) had a HADS-A
score of ≥8. 19 patients (37%) had a HADS-D score of ≥8. 15 patients (28.8%)
had both HADS-A and D scores of ≥8. Chi-square analysis showed significant
association of clinically significant HADS-A (p<0.01) and HADS-D (p=0.013)
scores with a MRCD score of ≥3. There was no significant correlation between
FEV1 (% predicted) and HADS-A (p=0.43) or D (p=0.98) scores.
Discussion: Many patients had severe or very severe airflow obstruction. 50% of
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patients had a MRCD score of ≥3, indicating significant functional impairment.
These patients have higher burdens of psychological morbidity. Studies addressing
functional impairment and psychological dysfunction are required.

P2546
Staphylococcus aureus sensitivity changes to antibiotics under the influence
of dissolved ozone
Igor Belyanin, Lubov Selina, Evgenii Shmelev, Alla Plotnikova. MicroBiology,
Central TB Research Institut, Moscow, Russian Federation MicroBiology, Central
TB Research Institut, Moskow, Russian Federation MicroBiology, Central TB
Research Institut, Moskow, Russian Federation MicroBiology, Central TB
Research Institut, Moskow, Russian Federation

Aim: To study the sensitivity change of the clinical strains of staphylococcus
aureus to antibiotics under the influence of dissolved ozone. (pO3).
Methods: We investigated 20 S.aureus strains from sputum culture resistant an-
tibiotics. A suspension was prepared from a day portion of the agar culture of
each strain (1-2×108/ml), which was treated with dissolved ozone (pO3 3mcg/ml)
or with air (control) during 5-10-15 min. Then, the strains treated with pO3
were cultured on Muller-Hinton agar containing strains resistant antibiotics and
incubated by 370C. In a day of incubation we recorded the results of antibiotic
resistance change according the diameter zone of the growth inhibition round the
antibiotic discs.
Results: The growth inhibition zone increased from 3.8 to 25.7±2.1 mm in all
cases of cultured S.aureus strains treated with pO3. And in cases with control
strains the growth inhibition zone was not change.
Conclusion: Staphylococcus aureus sensitivity to antibiotics restores after dis-
solved ozone treatment.

P2547
Identification of four different metallo-β-lactamases, IMP-1, IMP-7, IMP-19
and VIM-2, in Japanese general hospitals
Naohiro Shibata, Hiroyuki Ohbayashi. Department of Allergy and Respiratory
Medicine, Tohno-Kousei Hospital, Mizunami, Japan

Background: Metallo-β-lactamases (MBLs) are bacterial enzymes that hydrolyze
carbapems. MBL-producing gram-negative bacilli have been emerging worldwide.
In this study, different MBLs were identified in various lung diseases in the
japanese clinical hospitals.
Methods: From Jan. 2009 to Dec. 2010, 1618 GNB strains were submitted to the
laboratory of 6 general hospitals in Aichi prefecture. Strains demonstrating a high
level ceftazidime resistance (MIC, >128 mg/ml) were subjected to a screening
test for MBL production by using disks containing an MBL inhibitor, sodium
mercaptoacetic acid (SMA). PCR and sequencing analyses were performed to
confirm the types of MBLs and integrases using primers specific for each gene.
Results: Fifty-three strains (34 Pseudomonas aeruginosa, 11 P. putida and 8 Acine-
tobacter baumannii) were isolated from elderly patients in various wards. These
strains were isolated from various respiratory specimens (sputum, pus). By PCR
analyses, 35 IMP-1 producers (26 P. aeruginosa and 9 P. putida), 8 IMP-7 producers
(8 P. aeruginosa), 4 VIM-2 producers (4 P. putida) and 8 IMP-19 producers (8 A.
baumannii) were found. Three IMP-1 and 2 VIM-2 producers were isolated in the
same hospital. All MBL genes identified in this study were mediated by class 1
integron.
Discussion: In this study, four different MBLs were identified in 6 general hos-
pitals. This may owe to excessive use of broad-spectrum β-lactams including
cephamycins and carbapenems. Thus, prudent use of antimicrobial agents with
broad-spectrum and daily surveillance of multi-drug-resistant strains would be
necessary to prevent further transmission of this kind of super microbes.

P2548
Anxiety and depression in patients with bronchiectais related to bacterial
colonization
Gilda Fernandes1, Cristina Martín-Carbajo2, Rosa Girón1, Emma Vazquez1,
Rosa Gómez-Punter1, Carolina Cisneros1, Lourdes Ramos2,
Consolación Rosado3, Julio Ancochea2. 1Pulmonology Departament, Princess
University Hospital, Madrid, Spain; 2Pulmonology Departament, Virgen de la
Concha Hospital, Zamora, Zamora, Spain; 3Nephrology, Universitary Hospital,
Salamanca, Spain

The objetive of this study was to assess anxiety and depression by using ques-
tionnaires completed by patients with bronchiectasis, who were monitored in a
Monographic Clinic.
Patients and methods: We included patients diagnosed with non-cystic fibrosis
bronchiectasis, monitored by means of Computed Axial Tomography. The patients
were in a stable state and they filled in the Beck depression questionnaire and
the state anxiety and trait anxiety Inventory after signing a statement of informed
consent.
We collected the following variables: age, sex, and presence or absence of bacterial
colonization that was considered by isolating the same type of bacteria in three
consecutive sputum separated by a minimum interval of one month. Patients were
classified into different degrees of depression and the various percentiles of anxiety.
These results were compared to the presence or absence of bacterial colonization.

Results: 45 patients responded voluntarily to the questionnaires, 35 women, with
a mean age of 66.46 (14.6) years. 16 were chronically colonized, with 12 cases of
Pseudomonas aeruginosa. 42.5% of patients (30% mild depression, 12.5% moder-
ate) had depression. 65% of patients had scores above the 50th percentile in both
trait anxiety and in anxiety state. State anxiety and trait anxiety were associated
with bacterial colonization (p= 0.005 and p= 0.013) and more speciafically to the
colonization by Pseudomonas aeruginosa (p= 0.007 and p= 0.029).
Conclusions: Patients with bronchiectasis showed a high percentage of anxiety,
both state and trait, as well as depression, although most of this is mild. The
chronically colonized patients have higher levels of anxiety in these two aspects.

P2549
Microbiological pattern in infective episodes of bronchiectasis
Abdalla Khoury1, Hassan Ismaeil1, Hivin Hannan2. 1Department of Pulmonary
Diseases, Aleppo University Hospita, Aleppo, Syrian Arab Republic;
2Department of Internal Medicine, Aleppo University Hospital, Aleppo, Syrian
Arab Republic; 3Department of Bacteriology, Aleppo Faculty of Science, Aleppo,
Syrian Arab Republic

Background: Infections usually cause inflammatory reaction and destruction of
bronchial wall, this further leads to more disturbance in local defense and a vicious
cycle of inflammation and bacterial colonization occurs.
Objectives: The purpose of this paper was to studying the microbiological pattern
during infective episodes of Bronchiectasis and possible relation between the
invasive Bacteria and lung functions.
Materials and methods: A retrospective analysis of 60 episodes in 50 patients.
Forty patients fulfilled our protocol criteria of reliable microbiological result and
reproducible lung function tests. The patients were categorized into three stages
of severity. Fibroptic bronchoscopy was performed just after spirometry, and BAL
sampling was achieved. Cut off point of 10000CFU was considered for positivity
of culture media.
Results: H.influenza was the causative agent in 10 episodes (17%), S.pneumoniae
in 8 (14%) and P.aeroginosa in 9 (14%), Morexella catarrhalis in 7 (12%) episodes.
Lung function tests revealed an FEV1 with 50% of predicted value in 20 patients
(stage 1), an FEV1 with 35-50% in 12 patients (stage 2)and FEV1 with 35% in 8
patients (stage 3).
There was a correlation between deterioration of lung function and the bacteria
isolated from patients with infective exacerbations of Bronchiectasis, in acute
episodes Pseudomonas Aeuroginosa and Enterobactericeae were the predominant
bacteria in patients with FEV1 at 35% of predicted value.
Conclusion: There were no correlations between the isolated bacteria and the du-
ration of symptoms, number of previous hospitalization, or radiological findings.
In contrast there was a correlation between the deterioration of lung function and
the isolated bacteria.

P2550
The role of viruses and other atypical bacteria in bronchiectasis’
exacerbations
Evangelos Balis1, Eugenios Metaxas1, Despina Chrysovergi2,
Iosif Papaparaskeuas3, Nikolaos Spanakis3, George Tatsis1, Athanasios Tsakris3.
1Pulmonary, Evaggelismos General Hospital, Athens, Greece; 23rd Internal
Medicine, Evaggelismos General Hospital, Athens, Greece; 3Microbiology,
Medical School of Kapodistrian University, Athens, Greece

Introduction: Exacerbations in patients with bronchiectasis, is thought to occur
either because of change in the bacterial load of an existing bacteria or because of
colonization with a new bacterial strain. Despite the existence of data for the role
of viruses and atypical bacteria in patients with COPD, there is paucity of data
about their role in bronchiectasis.
Aims and objectives: To study the effect of atypical bacteria and viruses in
bronchiectasis exacerbations
Methods: An observational study was performed. For 12 months, 33 patients with
bronchiectasis were followed up in 4 months intervals. They were submitted to
bronchoscopy in an effort to determine baseline bacteria. Bronchsopcpy was also
performed during exacerbations. Real time polymerase chain reaction (PCR) was
performed in bronchoalveolar lavage (BAL) samples for the detection of Chlamy-
dophila pneumoniae, Mycoplasma pneumoniae and Respiratory syncytial virus
(RSV). In addition, antibody titers against Influenza A, Influenza B, Adenovirus,
C. pneumoniae and M. pneumoniae were measured.
Results: In total 116 visits were performed (97 baseline and 19 exacerbations).
After the first 30 PCR tests, because of cost restrictions, PCR was agreed to be
performed only in cases of elevated IgG, seroconversion, or positive IgM titers. To-
tally 74 PCR tests were performed. RSV was isolated in 4 subjects during baseline
periods and none during exacerbations. All PCR tests were negative for atypical
bacteria. There was no detection of IgM antibodies against the aforementioned
microorganisms.
Conclusions: Despite the small number of recorded exacerbations, atypical bac-
teria and viruses do not seem to have a role in exacerbations in patients with
bronchiectasis.
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275. Antimicrobial treatment and resistance in
lower respiratory tract infections

P2551
Late-breaking abstract: When is pleural fluid microbiology useful?
Kerry Woolnough, Imran Hussain. Respiratory Medicine, University Hospitals of
North Staffordshire, Stoke-on-Trent, United Kingdom

Introduction: It is routine clinical practice, and recommended by the British
Thoracic Society, that fluid is sent for culture following diagnostic thoracocentesis.
Few studies have evaluated the yield from sending all pleural fluid specimens for
culture in day to day practice. Culture yield has, however, been studied in cohorts
of patients where pleural infection is suspected - with a sensitivity of 54%.
We wished to ascertain what our yield is from pleural fluid culture when used as
part of a routine workup for an undiagnosed pleural effusion and whether positive
cultures were associated with raised inflammatory markers (WCC and CRP).
Methods: We retrospectively analysed all pleural fluid samples sent for culture
over the previous 12 months. All specimens were cultured for aerobic and anaero-
bic bacteria, fungi and mycobacterium. Pleural fluid protein, LDH content, serum
CRP and WCC were also recorded.
Results: 485 samples were sent for culture over the 12 month period. There were
42 (8.7%) positive cultures, of which 4 were excluded as contaminants.
20 different organisms were isolated. Streptococcus anginosus and Mycobacterium
tuberculosis were the most common. 47% of these positive samples were exudates,
none were transudates. The remainder of these specimens (53%) had no pleural
fluid biochemistry performed.
We found a positive yield of 7.8% out of the 485 pleural fluid samples studied.
A clear association was found between yield and a raised CRP and WCC with a
raised CRP found in 97% of positive cultures and an increased WCC in 75%.
Conclusions: Routine culture of pleural fluid is neither cost-effective nor clini-
cally useful and should only be requested when pleural infection is suspected, both
clinically and biochemically.

P2552
Late-breaking abstract: Inhaled calcium based dry powder inhibits
rhinovirus-induced inflammation and exacerbation in a mouse model of
allergic airway inflammation
Paulette Wright, Sophanna Kong, Tim Brogan, Stephen Arold, Pamela Okerholm,
Faith Saia, Robert Clarke, David Hava. Research, Pulmatrix Inc, Lexington, MA,
United States

Acute exacerbations (AE) in asthma are associated with rhinovirus (Rv) infection.
AEs drive disease progression and cause loss of lung function, yet no current
therapies target this infectious component. Calcium (Ca) based dry powder (DP)
formulations were developed as host-targeted therapies that broadly reduce viral
infection in vitro, including Rv. Here, a lead Ca-based DP (PUR118) was tested
for efficacy against Rv in a mouse model of infection and AE using Rv1B infec-
tion in naïve and ovalbumin (OVA)-challenged mice (Bartlett NW et al Nat Med
2008). Mice (Balb/c) were treated with PUR118 or control DP by whole body
exposure, twice daily (BID) 2d prior to Rv infection (5×106 TCID50) and BID
on day of infection. Bronchoalveolar lavage (BAL) inflammation was evaluated
24h post-infection. Additional indices of infection and exacerbation included: viral
titers, and expression of relevant cytokines and chemokines. Rv infection caused
significant neutrophilic inflammation in naïve mice (7.5×105 BAL neutrophils/ml)
and exacerbated inflammation in OVA challenged mice (44% increase over control)
with increased neutrophils, cytokines and chemokines. In naïve mice, PUR118
treatment reduced neutrophilic inflammation by 38%, which correlated with re-
duced cytokine and chemokine expression. Similar results were observed in OVA
mice where PUR118 treatment reduced neutrophilic inflammation by 40%. The
data show Ca-based DP significantly inhibits Rv-induced airway inflammation
and Rv-driven exacerbation responses in an asthma-like mouse model. These data
support the development of inhaled Ca-based DP to treat infectious causes of AEs
in respiratory disease.

P2553
Late-breaking abstract: Prevalence of influenza A H1N1 virus infection in
patients with asthmatic crisis of the National Institute of Respiratory
Diseases (in Mexico City)
Olivia Sánchez Cabral, Jair Rodríguez Barragán, Manuel de Jesús Castillejos
López. Respiratory Emergency Department, instituto Nacional de Enfermedades
Respiratorias, Mexico, Distrito Federal, Mexico

Introduction: Among the key precipitating factors of these crises are respiratory
infections, mainly viral. In April of 2009, Mexico experienced a new influenza A
H1N1 epidemic.
Objective: Determine the prevalence of influenza A H1N1 infection in patients
with secondary asthmatic crisis.
Research methods. A transversal research on 5-75 year-old patients was developed

between September 1, 2009 and May 17, 2010. Research subjects were admitted
to the emergency room with a probable diagnosis of influenza A H1N1 infection
and asthmatic crisis. Real-time polymerase chain reaction technique was used to
confirm influenza A H1N1.
Findings: We found a global prevalence of 3.6% (19/526) of influenza A H1N1
among the patients that were admitted to the emergency room due to asthmatic
crisis. From reviewing medical files we found 124 cases of asthmatic crisis among
those patients with a clinical suspicion of influenza A H1N1. The prevalence of the
A H1N1 virus among patients with asthmatic crisis was 13.7%. The average age
of patients in the study was 35.8 years (mean 14.0 years). 71.8% of the patients
were women. The average stay in the hospital was 6.9 days, 91% (104/124) of the
crises ranged from acute to almost fatal.
Conclusion: Prevalence is relatively high. They can expect an aggravation of the
crisis and a longer stay in the hospital.

P2554
Macrolide therapy is associated with lower 30-day mortality in patients with
non-pneumonia and pneumonia severe sepsis
Marcos Restrepo1,2,3, Eric Mortensen1,2,3, Laurel Copeland4,
Brandie Nakashima1,3, MaryJo Pugh1,3, Antonio Anzueto2,3 . 1Medicine,
VERDICT, San Antonio, TX, United States; 2Medicine, South Texas Veterans
Health Care System, San Antonio, TX, United States; 3Medicine, University of
Texas Health Science Center, San Antonio, TX, United States; 4Medicine, Central
Texas Veterans Health Care System/Scott & White, Temple, TX, United States

Background: Recent studies suggest that macrolides may have beneficial effects
for patients at risk for certain infections. However, the evidence is limited to events
associated with pneumonia.
Aim: We examined the effect of macrolide therapy on 30-day mortality for pa-
tients with severe sepsis caused by pneumonia compared to non-pneumonia severe
sepsis.
Methods: A retrospective administrative data of hospitalized inpatients aged >/=65
years with a discharge diagnosis of sepsis (by ICD-9 codes 0.38 and 0.20) in fiscal
years 2002-2007, and at least 1 year of Department of Veterans Affairs outpatient
care before the index admission were included. Severe sepsis was defined as
sepsis with at least one organ failure. Stratification was done according to the
source in severe sepsis secondary to community acquired pneumonia (SSCAP) vs.
non-pneumonia severe sepsis NCAP-SS). Primary outcome was 30-day mortality.
Results: Severe sepsis was present in 15,308 subjects, out of whom 1,817 (12%)
received macrolides. SSCAP occurred in 24% of the patients vs. 76% in NCAP-SS.
Mortality was 46% at 30 days for the severe sepsis group. The use of macrolide
therapy was associated with decreased mortality at 30 days in the SSCAP group
(31% vs. 51%, p<.001) and in the NCAP-SS group (36% vs. 47%, p<.001) when
compared to non-macrolide therapy.
Conclusion: Macrolide use was associated with decreased 30-day mortality in
patients with severe sepsis due to pneumonia and non-pneumonia, respectively.
Confirmatory randomized control trials are needed to determine whether macrolide
therapy may be protective for patients with sepsis and the mechanism of this as-
sociation.

P2555
Antimicrobial resistance genotype trends and association with host clinical
characteristics in respiratory isolates of haemophilus influenzae
Eri Hagiwara, Noriko Tsuchiya, Takahiro Enomoto, Tomohisa Baba,
Takeshi Shinohara, Ryuichi Nishihira, Shigeru Komatsu, Terufumi Kato,
Takashi Ogura, Hiroshi Takahashi. Department of Respiratory Medicine,
Kanagawa Cardiovascular and Respiratory Center, Yokohama, Japan

Objectives: We aimed to analyze eight-year trend of β-lactam resistance genotype
in respiratory isolates of Haemophilus influenzae, and to clarify whether resis-
tance genotypes were correlated with pathogenicity, virulence, and host clinical
background.
Methods: Respiratory isolates of H. influenzae from 2002 to 2009 in our hospital
were classified into gBLNAS: β-lactamase TEM-1 negative (BLN) ampicillin
susceptible with no resistant genes, gBLNAR: BLN ampicillin resistant with two
PBP3 mutations, and other three genotypes using PCR. 144 strains isolated from
different patients in 2008-09 were particularly analyzed for the association between
genotypes and host clinical data.
Results: Eight-year trend analysis showed the constant decrease of gBLNAS
(43% to 30%) along with the steady increase of gBLNAR (15% to 53%). Among
genotypes the possibility of being causative pathogen was the same in gBLNAR
51% and in gBLNAS 49%. There was no significant difference in the level of
C-reactive protein and the white blood cell count in infectious diseases induced
by gBLNAR and gBLNAS. Host clinical characteristics including age and gender
were not different in gBLNAR and in gBLNAS except for underlying respiratory
diseases. gBLNAR was found at the highest rate 92% in isolates from patients with
non-tuberculous mycobacteriosis (n=11), followed by 61% from bronchiectasis
and 55% from chronic bronchitis. In contrast, as low as 33% of isolates from
COPD (n=18) were gBLNAR.
Conclusions: There was no difference in pathogenicity and virulence between
gBLNAR and gBLNAS in respiratory isolates. Underlying respiratory diseases
impacted on the resistance genotype.
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P2556
Prior outpatient antibiotic use in patients with community acquired
pneumonia (CAP) admitted in hospital
Cristina Senent1, Eusebi Chiner1, José Norberto Sancho-Chust1,
Angela Cervera2, Estrella Fernández-Fabrellas2, José Blanquer3,
Francisco Sanz4, Maria del Carmen Aguar5. 1Pneumology, Hospital
Universitario San Juan de Alicante, San Juan, Alicante, Spain; 2Pneumology,
Hospital Peset, Valencia, Spain; 3Pneumology, Hospital Clinico Valencia,
Valencia, Spain; 4Pneumology, Hospital General de Valencia, Valencia, Spain;
5Pneumology, Hospital General de Castellón, Castellón, Spain

Aim: To compare clinical, microbiological, severity and outcomes in patients with
CAP admitted to hospital who had received or not previous antibiotic treatment.
Method: A 12 months prospective multicenter study was performed in Valenciana
Community, in Spain (mediterranean area). Factors related comorbidity, etiology,
severity, outcomes and mortality, were analyzed. Patients were divided in Group
A: antibiotic treatment before admission and Group B: no previous antibiotic
treatment.
Results: 1313 CAP, 850 men (65%), 295 in group A (22.4%) with previous
antibiotics during 4.3±2.8 days. Patients in group A were younger (59±20 vs
65±18, p <0.001), and more patients treated like outpatients (13.2% vs 8.8%,
p<0.05) without differences in residence. When risk factors and comorbidity
were analyzed, in group A there were lower proportion of alcohol abuse, heart
failure (p<0.05) and CAP evolution days (7±4 vs 5±5, p<0.001), without dif-
ferences in other factors. In clinical presentation, group A had more fever and
cough (p<0.001), lesser dyspnea, and altered mental status (p<0.05), with higher
PaO2/FiO2 (293±255 vs 281±69, p<0.05). No differences in radiology pattern
between groups or in etiological confirmation were found. Patients in group A had
a lower PSI (81±36 vs 92±35, p<0.001), lower rate of complications (p=0,005) as
renal failure, shock, mechanical ventilation and ICU admission (p<0.05), without
differences in intrahospital mortality. The length of stay was shorter in group A
(9±5 vs 11±10 days, p<0.001).
Conclusions: Patients with CAP who received antibiotic treatment before admis-
sion were younger, required less hospitalization and the CAP had less severity and
complications.

P2557
Clinical outcomes of tigecycline in the treatment of critically ill patients with
multidrug-resistant Acinetobactor baumannii infection
Jung Ar Shin, Hyung Jung Kim, Min Kwang Byun. Internal Medicine, Yonsei
University College of Medicine, Seoul, Korea

Background: Acinetobacter baumannii (A. baumannii) has emerged as a major
cause of nosocomial pneumonia and sepsis in seriously ill patients. Multidrug-
resistant A. baumannii (MRAB) is increasing in frequency, and the management
of A. baumannii infections is consequently difficult. Therefore, tigecycline is
considered the drug of choice for MRAB treatment. The aim of our study was to
evaluate the microbiological eradication and clinical effectiveness of tigecycline
against MRAB in seriously ill patients, including patients with ventilator-associated
pneumonia (VAP).
Methods: We conducted a retrospective study including patients with A. bauman-
nii infections that were treated with tigecycline between April 1, 2009 and March
31, 2010. We treated 27 patients with tigecycline for MRAB infections.
Results: The mean age of the patients was 66.2 years (44-83 years) and 20 (74.1%)
patients were male. The median length of stay was 74.6 days (11-135 days). MRAB
was eradicated from the site of infection in 23 cases (85.2%), however only 17
cases (63.0%) showed positive clinical responses. Overall, an inhospital mortality
rate of 51.9% was observed and 4 cases of death were attributable to sepsis. The
combination therapy group showed better clinical and microbial success rates than
the monotherapy group.
Conclusions: We observed successful microbial eradication rates, but clinical
success rates were lower than previous studies.

P2558
Randomised controlled trial of sequential intravenous and oral azithromycin
compared with intravenous ceftriaxone followed by cefixime both in
combination with clarithromycin in hospitalized patients with
community-acquired pneumonia
Arash Etemadi1, Abdolreza Ardeshirzadeh2, Mohammad Maaleki2,
Abbas Chenaneh1, Siamak Ahmadi1. 1Infectious Disease Department, Ahvaz
Jondishapour Medical University, Ahvaz, Khuzestan, Islamic Republic of Iran;
2Internal Medicine Department, Ahvaz Jondishapour Medical University, Ahvaz,
Khuzestan, Islamic Republic of Iran

The objective of the study was to compare the efficacy, safety, and tolerability of
Azithromycin (500 mg) intravenously (i.v.) once daily followed by 250 mg orally
twice daily for 14 days with Ceftriaxone (2 g) by i.v. infusion twice daily followed
by Cefixime (400 mg) twice daily, both in combination with oral clarithromycin
(500 mg) twice daily for the same duration in 63 adult patients initialy hospitalized
with community-acquired pneumonia. All patients assessed both clinically and
bacteriologically one month after the end of treatment. The results showed statis-
tically significant higher clinical (93.4% vs. 85.4%) and bacteriological success
rates (93.7% vs. 81.7%) for patients treated with Azithromycin, irrespective of the

severity of the pneumonia. The time to resolution of fever was also faster (median
time: 2 vs. 3 days) and hospitalization period was approximately 1 day less for
patients who received Azithromycin. The treatment was converted to oral therapy
immediately after the initial mandatory 3-day period of i.v.administration for a
larger proportion of patients in the Azithromycin group than patients in the control
group (50.2% vs. 17.8%). There were fewer deaths (3.0% vs. 5.3%) and fewer
serious adverse events (12.6% vs. 16.5%) in the Azithromycin group than in the
control group. The rates of drug-related adverse events were comparable in both
groups. Thus, monotherapy with Azithromycin is superior to combination regi-
men of ceftriaxone plus clarithromycin, in the treatment of community-acquired
pneumonia.

P2559
Effectiveness of once daily meropenem for the treatment of aspiration
pneumonia of elderly patients in long-term care facilities
Arash Etemadi1, Parviz Salehi2, Khashayar Etemadi2. 1Infectious Disease
Department, Ahvaz Jondishapour Medical University, Ahvaz, Khuzestan, Islamic
Republic of Iran; 2Gerontology Department, Ahvaz Jondishapour Medical
University, Ahvaz, Khuzestan, Islamic Republic of Iran

Objective and background: Aspiration pneumonia is a major health problem in
residents of long-term care facilities. Antibiotics with broad coverage aginst gram
negative and anaerobic bacteria, such as carbapenems, are cornerstone of treatment.
However, once daily administration of meropenem for ambulatory patients is not
routine yet.
Methods: A retrospective study of 31 elderly patients with aspiration pneumonia
(17 males, 14 females; mean age 85 years) was conducted. In addition, the efficacy
and safety of once daily intravenous meropenem (3g) for the treatment of this
condition were evaluated.
Results: The overall detection rate of bacteria was 87% (32% monomicrobial, 55%
polymicrobial). gram-negative enteric bacilli and anaerobic bacteria were isolated
with the same frequency (20%) The overall clinical efficacy rate of meropenem
therapy was 61%. The mortality rate was 10%.
Conclusion: The use of antibiotics effective against anaerobic bacteria may be
necessary for patients with potentially fatal aspiration pneumonia. Once daily
therapy with Meropenem (3g) for aspiration pneumonia is clinically effective and
tolerable in elderly patients.

P2560
Potential protective role of prior to diagnosis antibiotic treatment in
community-acquired pneumonia: Clinical presentation and outcomes
Francisco Sanz1, Estrella Fernández2, Angela Cervera2, María Carmen Aguar3,
Marisa Briones4, Eusebi Chiner5, Cristina Senent5, José Sancho5,
José Blanquer6. 1Pneumology, Consorci Hospital General Universitari, Valencia,
Spain; 2Pneumology, Hospital Dr. Peset, Valencia, Spain; 3Pneumology, Hospital
Arnau de Vilanova, Valencia, Spain; 4Pneumology, Hospital Clínic Universitari,
Valencia, Spain; 5Pneumology, Hospital Clínic Universitari, Valencia, Spain;
6Intensive Care Unit, Hospital Clínic Universitari, Valencia, Spain

Aims: To evaluate the role of prior to diagnosis antibiotic therapy in the clinical
presentation of community-acquired pneumonia (CAP) and its influence in the
outcomes.
Methods: CAP’s (excluding HCAP) receiving antibiotic treatment before hos-
pital admission were analyzed. We assessed demographic factors, comorbidities,
and outcomes. Logistic regression analysis was performed to establish causal
relationships.
Results: We analyzed 1,197 cases of hospitalized CAP in which 22.6% had a
history of prior antibiotic treatment, with a mean duration of 3.9 (2.2) days. Beta-
lactams were the most frequently used (52.7%) followed by macrolides (29.2%),
and quinolones (18.1%). Multivariate analysis showed that patients who received
prior antibiotic treatment showed less pneumonia severity on admission (PSI I-III
64.7% vs. 50.9%, OR 1.81 95% CI 1.64-2.45) and pneumococcal etiological
diagnosis was less frequent (13.3% vs. 21.7%, OR 0.61 95% CI 0.41 to 0.92). In
patients receiving prior to diagnosis treatment, a shorter hospital stay [8.3 (5.1) vs.
10.6 (9.7), P = 0.001], lower frequency of respiratory failure (21.2% vs. 28.8%,
p = 0.023), septic shock (1.5% vs. 4.2%, p = 0.034) and ICU admission (3.3%
vs. 6.8%, p = 0.035) were found. No significant differences in mortality were
observed.
Conclusions: 1. Prior to diagnosis antibiotic treatment of CAP has a role in mod-
ifying the severity of CAP and an impact on pneumococcal etiologic diagnosis.
2. The use of antibiotics before the diagnosis of pneumonia is associated with a
shorter hospital stay and less development of complications in our series.

P2561
Antibiotic prescription patterns in hospitalized patients with
community-acquired pneumonia in local hospital: 10 year follow-up
Alexander Vizel1, Galina Lysenko2. 1Phthysiopulmonology, Kazan Medical
University, Kazan, Tatarstan, Russian Federation; 2Standardization and Quality,
Ministry of Health of Tatarstan Republic, Kazan, Tatarstan Republic, Russian
Federation

Background: In Tatarstan Republic (Russia) regularly update the guidelines of an
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community-acquired pneumonia (CAP) and spend work on updating of knowledge
of doctors: lectures, seminars, publications.
Objective: We sought to examine patterns of antibiotic prescription during last
10 years in a local hospital. We have estimated prescription of antibiotics at a
pneumonia in 2000 (174 cases), 2005 (321) and 2010 (282 cases) years.
Intervention: Chart reviews of 777 individual admissions with the diagnosis of
pneumonia between January 2000 and December 2010.
Results: Compliance with national guidelines for the treatment of CAP increased
within 10 years that the table reflects.

Most often applied antibiotics at a community-acquired pneumonia

Drug/Year 2000 2005 2010

Penicillins 73% 16,2% 3,5%
Aminopenicillins 14,4% 19,0% 13,1%
Cephalosporin I generation 15,5% 3,4% 0%
Cephalosporin III generation 4% 58,6% 87,6%
Macrolides 27% 36,4% 32,0%
Fluoroquinolones II generation 11,5% 4,7% 4,3%
Fluoroquinolones III–IV generation 0% 0,3% 16,7%
Tetracyclines 4,0% 0,6% 16,7%
Sulfanilamides 6,9% 0,3% 1,1%
Metronidazole 0,6% 1,2% 1,1%

Frequency of application III generation cephalosporins has increased about 4% to
87,6%, respiratory fluoroquinolones - about 0% to 16,7%.
Conclusion: Research has shown that prescription of antibiotics changed within
10 years. Appointments in 87,6% of cases corresponded to the recommendations
accepted in Russia in 2010.

P2562
Clinical efficacy of bolus versus continuous-infusion of piperacillin-
tazobactam in VAP treatment
Fanak Fahimi1,4 , Hamid Reza Jamaati2, Payam Tabarsi3, Shadi Bani Asadi4,
Somayeh Ghafari1 , Seyed Mohammad Reza Hashemian2. 1Clinical Pharmacy
Department, School of Pharmacy, SBMU, Tehran, Islamic Republic of Iran;
2Critical Care, Chronic Respiratory Disease Research Center CRDRC/NRITLD,
Tehran, Islamic Republic of Iran; 3Mycobacteriology Research Center,
NRITLD, Tehran, Islamic Republic of Iran; 4Pharmaceutical Care Department,
TB and Lung Disease Research Center, NRITLD, Tehran, Islamic Republic of
Iran

Introduction: VAP is the most frequent intensive care unit (ICU) acquired infec-
tion. In an effort to improve the clinical outcome, great attention must be given to
early and accurate diagnosis, optimal doses of effective antibiotic and best routes
of administration.
Aims and objectives: The aim of this study was to evaluate the clinical outcome of
piperacillin/tazobactam via continuous infusion by serial measurments of Clinical
Pulmonary Infection Score (CPIS), compared to intermittent bolus
Methods: This study was designed as a prospective clinical trial of continuous
infusion or intermittent bolus of a fixed combination of piperacillin/tazobactam
and was conducted at the semi-closed intensive care unit of a university hospital.
70 patients were eligible to enter the study. Patients were randomly divided in
to two groups and received 3.375 g (piperacillin 3g/tazobactam0.375g) either by
intermittent bolus injection every 6 hour in 3-5 min [Intermittent Bolus (IB) group;
n=31] or continuous infusion by constant rate of infusion pump every 6 hour in
20-30 min [Continuous Infusion (CI) group; n=30].
Results: There were no significant differences in characteristics between the two
groups. The mean ±SD age of the patients was 53.8±21.7 years.The APACHE
II score was 20.4±6.1 in the CI group and 18.8±5.9 in the IB group (p=0.319).
There was a worsening on day 3 compared with the CPIS on day 1, 8.70±2.13 vs
7.04±1.55, and then CPIS showed improvement from day3. In the CI group more
tendency for improvement was observed.
Conclusion: This study suggests that the real value of our findings will achieve
by determining the concentration-time profiles of piperacillin/tazobactam.

P2563
Difference of patient background with pneumonia between monotherapy and
combination
Masataka Shibasaki1, Mitsunori Nishikawa1, Yuichi Kitagawa2,
Kazuyoshi Senda1, Kazumitsu Nakashima1, Fumihiro Mizokami3. 1Respiratory
Division, National Center for Geriatrics and Gelontorogy, Oobu, Aichi, Japan;
2Surgery Division, National Center for Geriatrics and Gelontorogy, Oobu, Aichi,
Japan; 3Pharmachology Division, National Center for Geriatrics and
Gelontorogy, Oobu, Aichi, Japan

Background: The current guidelines recommend combination therapy of antibi-
otics empirically for pneumonia patients with risks of PDR pathogens. However,
this recommendation remains controversial. [Aims and objectives] To elucidate
factors which may lead physicians to select combination therapy of antibiotics for
pneumonia.
Materials: Pneumonia patients who were admitted to National Center for Geri-
atrics and Gerontology Hospital from April 2008 to December 2009, and treated

with carbapenem (A group, n=70) or combination of carbapenem+aminoglycosides
(B group, n=68).
Methods: Information on age, gender, weight, risk factors of PDR pathogens,
pneumonia type (CAP/HCAP/HAP), Barthel index, clinical response, duration of
therapy and 30-day mortality were obtained from chart review. We compared
the aforementioned factors between two groups using multiple logistic regression
analysis.
Results: There were significant differences about the aforementioned factors except
age between A and B group in univariate analysis. However, in multivariate logistic
regression analysis, only Barthel index was significantly different between both
groups (81.8±29.2 in A group vs. 59.1±40.3 in B group, P<0.01, respectively).
The clinical efficacy rates were 79% in A and 63% in B groups, respectively. The
30-day mortalities were 13% in A and 38% in B groups, respectively (P=0.067).
Duration of antibiotics therapy was significantly shorter in A group compared with
B group (7.3±4.7 vs. 19.3±8.2 days, respectively, P<0.01).
Conclusion: Barthel index was the independent factor which affected physicians
to select combination therapy of antibiotics.

P2564
Auditing patterns of azithromycin use in respiratory disease
David Hodgson1, Robert Hurford2 , Tim Harrison1, Dominick Shaw1.
1Nottingham Respiratory Biomedical Research Unit, University of Nottingham,
Nottingham, United Kingdom; 2University of Nottingham Medical School,
University of Nottingham, Nottingham, United Kingdom

Introduction: In response to increasing use of Azithromycin in respiratory disease
we set out to audit local prescribing and clinical outcome.
Methods: Data on all Azithromycin prescriptions from a Respiratory Consultant
in a large UK teaching hospital between 1st September 2009 and 31st March
2010 were collected. There were 192 prescriptions corresponding to 123 patients.
After excluding patients with cystic fibrosis (CF) and Pseudomonas aeruginosa
colonisation, 62 sets of notes were reviewed. The subjective clinical benefit
of Azithromycin and objective improvement in terms of exacerbations or lung
function was assessed.
Results: Despite the large variation in phenotypic disease (Figure 1), there was an
overall reduction of 0.36 exacerbations per month (P<0.0001, 95% CI 0.27–0.46).
On further analysis we found that those with evidence of bronchiectasis were sig-
nificantly more likely to improve after Azithromycin therapy than those without;
88% and 39% respectively (P<0.0001).

Conclusions: Azithromycin is used in a variety of respiratory conditions and
we found variable recording of its benefit. A more formal assessment of benefit
is required, especially in light of its side effect risk and potential for microbial
resistance. Additional randomised controlled trials to further guide treatment are
recommended.

P2565
PcrV antibody prophylaxis in combination with antibiotic therapy reduces
lung injury and improves survival in Pseudomonas aeruginosa infected mice
Yuanlin Song1, Mark Baer2, Ramya Srinivasan3, Juliana Lima4,
Geoffrey Yarranton2, Christopher Bebbington2, Susan Lynch3. 1Department of
Pulmonary Medicine, Zhongshan Hospital, Shanghai, China; 2KaloBios
Pharmaceutical, Inc., Kalobiso Pharmaceutical, Inc., San Francisco, CA, United
States; 3Gasteroenterology, University of California, San Francisco, San
Francisco, CA, United States; 4Anesthesia and Perioperative Care, UCSF, San
Francisco, CA, United States

The type III secretion system (TTSS) of Pseudomonas aeruginosa facilitates di-
rect injection of cytotoxins into host cell cytoplasm. PcrV, located at the tip of
the needle-like injectosome, is an essential component of this virulence system.
Mab166, a murine monoclonal antibody against PcrV has demonstrated efficacy
against P. aeruginosa infection resulting in increased survival and reduced lung in-
jury in a variety of mouse models of infection. We hypothesized that administration
of Mab166 prophylactically in combination with conventional antibiotics (admin-
istered subsequent to infection) could further improve survival of P. aeruginosa
infected mice. Three antibiotics (ciprofloxacin, tobramycin and ceftazidime), com-
monly prescribed for P. aeruginosa infections were used for this study. Consistently,
compared to other treatment groups, the combination of Mab166 administered with
an antibiotic significantly improved survival of mice infected with three times the
lethal dose (LD90) of the highly cytotoxic ExoU-secreting strain, PA103. The un-
derlying mechanism of the anti-PcrV-tobramycin combination appears to involve
a synergistic protection against lung injury and bactericidal effect in the airways,
ultimately preventing bacterial dissemination to other organs.
We conclude that a combination of prophylactic Mab166 with subsequent antibi-
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otic administration provides a new strategy against P. aeruginosa airway infection,
even heavy burden of highly virulent strains are present and may represent a viable
prophylactic approach for patients at high risk for P. aeruginosa infection.

P2566
Are multi-drug resistant (MDR) pathogens related to higher mortality in
pneumonia?
Sonia Seghezzi1, Marta Di Pasquale2, Stefano Aliberti3 , Giulia Marullo1,
Valter Monzani1, Anna Maria Brambilla1, Roberto Cosentini1. 1U.O. Medicina
d’Urgenza, Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico,
Milan, Italy; 2U.O. Broncopneumologia, Fondazione IRCCS Cà Granda
Ospedale Maggiore Policlinico, Milan, Italy; 3U.O. Broncopneumologia,
Ospedale S. Gerardo, Monza, Italy

Pneumonia caused by MDR pathogens is becoming a worldwide problem difficult
to manage.The aim was to investigate whether in pneumonia MDR infection is
associated with acute respiratory failure (ARF) development or with a higher
mortality.
We retrospectively investigated patients with CAP or HCAP who had been ad-
mitted to Fondazione IRCCS Ca’ Granda Policlinico of Milan from January 2008
to April 2010. We considered as MDR the following ones: MRSA,ESBL bacte-
ria,multiresistant Pseudomonas,Vancomycin-resistant-Enterococcus and Acyneto-
bacter baumanii.
935 patients with pneumonia (504 males) with a mean age of 76±14, were included
in the study. One or more pathogens were isolated in 183 cases (20%)and MDR
was found in 28 (3%). Factors that most likely were associated to a MDR infection
were a previous hospitalization (odds ratio 5; CI95% 2.1-11.8) and antibiotic treat-
ment (OR 2.48; CI95% 1.008-6.1)within 90 days. MDR infection was associated
with a higher mortality (p 0.0001, OR 5; CI95% 2.11-11.8) but not with ARF
development (p 0.093).Clinical features on admission are listed in table 1.

Table 1. Clinical features on admission

Not MDR MDR p

Age 73±15 84±7 0.0001
PSI 119±40 144±40 0.004
COPD 39(25) 12(42) 0.052
Immunodepression 59(37) 11 (39) 0.883
PaO2/FiO2 265±76 228±52 0.030

A multivariable regression logistic analysis adjusted for immune system status and
empiric antibiotic coverage of aetiologic pathogen,showed that MDR infection
was an independent risk factor for mortality (OR 7.5; CI95%1.75-32).
These results suggest that,despite a correct initial antibiotic treatment,a MDR
infection seem related to a poor outcome so this subgroup of patients should be
closely monitored and treated with aggresive support measures.

P2567
Implementation of severity guided antibiotic treatment according to Dutch
guidelines in hospitalized patients with community-acquired pneumonia
(CAP) included in a clinical trial
Dominic Snijders1, Casper de Graaff1, Tjip van der Werf2, Wim Boersma1.
1Department of Pulmonary Medicine, Medical Centre Alkmaar, Alkmaar,
Netherlands; 2Departments of Internal Medicine, and Pulmonary Diseases &
Tuberculosis, University Medical Center Groningen, Groningen, Netherlands

The aim of this study was to evaluate the use of antibiotics according to the Dutch
guideline in patients with CAP included in a clinical trial with respect to clinical
outcome at day 30. Antibiotic therapy was based on severity scoring of CAP next
to clinical judgment.
A total of 213 patients were evaluated. Amoxicillin (122 patients, 57.3%) was
most often prescribed (CURB-65 0-2: 82.8%; CURB-65 3-5: 17.2%), followed by
moxifloxacin (80 patients, 37.6%) (CURB-65 0-2: 61.3%; CURB-65 3-5: 38.8%)
and amoxicillin/clavulanic acid (9 patients, 4.2%) (CURB-65 0-2: 77.8%; CURB-
65 3-5: 22.2%). 30 day mortality was 12 (5.6%) patients, 4 patients on initial
amoxillin and 8 patients on initial moxifloxacin.
Patients on amoxicillin had a clinical success rate at day 30 of 80.0%, while
patients on moxifloxacin had a clinical success rate of 61.3%.
In 20 (9.4%) patients antibiotic treatment was narrowed, whereas 7 (3.3%) patients
were treated with broader spectrum antibiotics; 186 (87.3%) patients remained on
their initial antibiotics.
In a multivariate analysis only severe CAP (CURB-65 score >2) was associated
with clinical failure at day 30 (OR 6.0, 95% CI 2.1-17.5), while type of antibiotics,
antibiotic change (narrowing of broadening) and aetiology were not associated
with treatment failure.
Conclusion: Patients with non-severe CAP can safely be treated with amoxicillin.
The use of Dutch guideline concordant antibiotics resulted in a low rate of broad-
ening antibiotic treatment. Antibiotic therapy was not associated in multivariate
analysis with clinical outcome at day 30.

P2568
Effect of benzylpenicillin-ciprofloxacin vs. ceftriaxon-ciprofloxacin in
treatment of massive pneumonia (CAP-community acquired pneumonia)
Vojislav Radosavljevic, Milica Obradovic, Natasa Petrovic. Pulmology, KBC
Bezanijska Kosa, Belgrade, Serbia Pulmology, KBC Bezanijska Kosa, Belgrade,
Serbia Pulmology, KBC Bezanijska Kosa, Belgrade, Serbia

In the past few years a high level of massive pneumonia has been noticed. The
aim of study was to compare the effect of benzylpenicilln-ciprofloxacin versus
ceftriaxon-ciprofloxacin in treatment of massive pneumonia.
Material and methods: There were 60 patients (male-34;female-26;22-68 years
old) who were divided in two groups according to the therapeutical treatment. All
patients had radiological image of lobar massive CAP with biochemistry verifica-
tion, and port score between 70-90. The first group with thirty patients was treated
with a combination of benzylpenicillin (1.6 million i.m. per day)-ciprofloxacin
(500mgx2 p.o. per day) for seven days. The second group with also thirty patients
was treated with a combination of ceftriaxon (2g per day)-ciprofloxacin (500mgx2)
also for seven days. After the treatment we compared radiological image according
to RECIST criteria.
Results: In the first group were 14 with complete, 10 with partial, 2 with stable
response and 4 with progression of disease. In the second group there were 16
with complete, 7 with partial, 4 with stable response and 3 with progression of
disease. There were no deaths and no complications during the treatment. There
was no statistical significance between the two groups of patients in treatment of
massive pneumonia (CAP-Community acquired pneumonia) p>0.05.
Conclusion: According to our result we can conclude that the combination of
benzilpenicilin-ciprofloxacin has given good results in treatment of massive lobar
pneumonia (CAP) with good safety and tolerance. Costs benefit recommends
benzylpenicillin-ciprofloxacin for therapy of choice.
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P2570
A cost optimization approach to occupational health screening for
tuberculosis
Abiola Adanijo1, Obadiah Elekima2. 1Health and Work Centre, Royal Free
Hampstead NHS Trust, London, United Kingdom; 2Occupational Health Service,
Guys and St Thomas’ NHS Foundation Trust, London, United Kingdom

Introduction: National UK guidelines recommend a two-staged screening process
for Tuberculosis (TB) in new-entrants to the National Health Service using a
chest radiograph (CXR), followed by a Mantoux test and or an Interferon Gamma
Release Assay (IGRA) test. The IGRA test appears to be more cost-effective, with
a higher sensitivity and specificity than the Mantoux test. Trials in community
settings, using first line IGRA test, then CXR, have been more cost-effective
compared to the guideline approach. Budgetary constraints necessitate allocating
the existing screening resources judiciously.
Aim: To assess the effectiveness of first line IGRA test followed by CXR in TB
screening.
Methods: A retrospective study of 246 new-entrant healthcare workers with risk
factors for TB, based on symptoms, IGRA tests and CXR was undertaken. Criteria
for Latent Tuberculosis Infection (LTBI) were positive IGRA test and a normal
CXR.
Results: The prevalence of LTBI was 16.7%. CXRs were needed in 236 subjects.
Only 128 (52%) had CXRs done, which did not show active TB; 87 of them
had negative IGRA tests, and no documented risk factors for TB. The 108 that
declined CXRs did not report any symptom of TB, and 105 of them had negative
IGRA tests. Normal CXRs, within the preceding year, were associated with LTB1
(p<0.05). CXRs could have been avoided in the 192 subjects (81%) who had a
negative IGRA tests had this test been done first.
Conclusion: The “IGRA test first” protocol is more cost-effective than a “CXR
first protocol”, during TB screening, due to a reduction in the number of CXRs
required. The presence of symptoms, a positive IGRA/Mantoux test, or risk factors
for active TB should be indications for a CXR.

P2571
Predictors of delayed sputum culture conversion in tuberculosis patients
Patrícia Caetano Mota1, Aurora Carvalho2,3, Isabel Valente4, Rosário Braga4,
Raquel Duarte2,3,5 . 1Pulmonology Department, Hospital de São João, Porto,
Portugal; 2Chest Disease Centre, Chest Disease Centre, Vila Nova de Gaia,
Portugal; 3Pulmonology Department, Centro Hospitalar de Vila Nova de
Gaia/Espinho, Vila Nova de Gaia, Portugal; 4Pathology Department, Centro
Hospitalar de Vila Nova de Gaia/Espinho, Vila Nova de Gaia, Portugal;
5Faculdade de Medicina, Universidade do Porto, Porto, Portugal

Introduction: Failure to sputum culture conversion at the second month of tuber-
culosis (TB) treatment has been reported to be a predictor of patient infectivity
and treatment failure.
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Aim: To identify factors associated with delayed sputum culture conversion among
pulmonary TB patients under anti-TB treatment.
Methods: Retrospective cohort of 136 adult patients with culture-proven pul-
monary TB referred to an urban Chest Disease Centre (January 2006-June 2009).
Delayed sputum culture conversion was defined as persistent culture positivity after
2 months of treatment. Socio-demographic, clinical, radiological, microbiological,
and therapeutic data were evaluated. Univariate and multivariate logistic regression
analyses were performed.
Results: Mean age was 43.3 (± 13.8) years; 75.0% were male. Median sputum
culture conversion time was 46 days. Delayed sputum culture conversion was
found in 27.2% (n=37) of patients. In univariate analysis, unemployment (38.0%
vs 20.9%, p=0.031), HIV positivity (53.3% vs 24.0%, p=0.028), bilateral radiolog-
ical involvement (42.0% vs 19.0%, p=0.005), cavitary disease (32.6% vs 15.9%,
p=0.041), and colony counts ≥ 100 (33.7% vs 8.7%, p=0.018) were risk factors for
persistent positive culture. In multivariate logistic regression analysis, only bilat-
eral radiological involvement (odds ratio (OR) 3.7, 95% confidence interval (CI):
1.5–9.0) and higher colony counts (OR 5.8, 95% CI: 1.2–27.4) were independently
associated with delayed sputum culture conversion.
Conclusions: Delayed sputum culture conversion was found in approximately one
third of patients. Bilateral radiological involvement and higher colony counts were
independent risk factors for delayed sputum culture conversion.

P2572
Clinical, epidemiological and evolving profile of miliary tuberculosis: Study
of 48 cases
Nahid Zaghba, Abdelaziz Bakhatar, Najiba Yassine, Abdelkrim Bahlaoui.
Respiratory Diseases, Universitary Hospital Center, Casablanca, Morocco

Miliary tuberculosis is a rare but severe form of TB often due to hematogenous
spread of Mycobacterium tuberculosis. It represents less than 2% of tuberculosis
in our context. We conducted a retrospective study of 48 cases collected in our
Respiratory Diseases department between 2003 and 2010. Female cases were pre-
dominant with 60%. The mean age was 35 years old. The history of tuberculosis
and tuberculosis contagion were found in 10 cases each, the postpartum in 3 cases,
trisomy-21 in 1 case, diabetes and HIV seropositivity in 3 cases each. The clinical
setting was dominated by health impairment in all the cases and fever in 40 cases
(83%). Chest X-ray spotted out miliary aspect in all the cases, cardiomegaly in
2 cases, pyopneumothorax in 5 cases, and excavated opacities in 4 cases. The
intradermal tuberculin test performed for all the cases was positive in 20 cases.
Bascilloscopies were positive in 15 cases. The spread assessment found out a
cerebro-meningeal affection in 5 cases with cerebral tuberculomas in 1 case, peri-
carditis in 3 cases, mediastinal and peripheral lymph nodes in 6 cases; choroidal
tubercle was found in 5 cases and a medullar affection in 2 cases. Antibacillary
treatment according to the 2SRHZ/7RH regimen was started in emergency in 32
cases, 2RHZE/7RH in 3 cases and according to 2RHZE/4RH regimen in 5 cases.
Evolution was good in 36 cases (75%), 9 patients were lost for follow up, and 3
deaths were deplored. Throughout this work we emphasize the severity of miliary
tuberculosis and the need for urgent and early therapeutic management.

P2573
Completion of treatment for latent tuberculosis infection
Claudia C. Dobler1,2 , Guy B. Marks1,2. 1Respiratory and Environmental
Epidemiology Group, Woolcock Institute of Medical Research, Sydney, Australia;
2Department of Respiratory Medicine, Liverpool Hospital, Sydney, Australia

Background: The effectiveness of latent tuberculosis infection (LTBI) treatment
depends largely on adherence.
Aim: To identify factors associated with patients’ completion of treatment for
LTBI.
Methods: We reviewed the characteristics of all patients who were prescribed a
six month course of treatment with isoniazid for LTBI at the Chest Clinic of a
large tertiary hospital between 01/2000 and 04/2008. A supply of isoniazid was
dispensed one month at a time by Chest Clinic nurses. Treatment completion was
defined as pickup of ≥ 80% of prescribed doses.
Results: During the study period, 143 patients were started on this course of
therapy. Their mean (SD) age was 25 (16) years and 43% were male. Seventeen
patients were excluded from the analysis because their treatment was interrupted
(n=4) or ceased (n=13) by their treating physician. Of the remaining 126 patients,
25 (20%) did not complete treatment. Treatment completion was not significantly
related to patients’ sex, age, tuberculosis (TB) incidence in their country of birth,
TST conversion status, smoking status, baseline liver function tests, or indication
for treatment (contact versus other indications). However, among those who were
contacts of a patient with active TB (n=102) those who were not living in the
same household as the index case were more likely to fail to complete treatment
(relative risk 7.2, 95% CI 2.6 to 20.7).
Conclusions: In this cohort, with monthly supervision of drug collection, 1 in
5 patients who commenced treatment for LTBI did not complete their course of
treatment. Non-household contacts of patients with active TB are at an increased
risk of not completing treatment. This group may require additional strategies to
encourage treatment completion.

P2574
Differences between age related clinical presentation of pulmonary
tuberculosis (TB)
Ramona Nedelcu, Oana Claudia Deleanu, Diana Pocora, Andra Malaut,
Ileana Rohan, Anca Macri, Roxana Nemes, Ruxandra Ulmeanu,
Florin-Dumitru Mihaltan. Pneumology, Institute of Pneumology “Marius Nasta”,
Bucharest, Romania; Pneumology, University of Medicine and Pharmacy “Carol
Davila”, Bucharest, Romania; Bronchology, Faculty of Medicine and Pharmacy -
Oradea University, Bucharest, Romania

Aims: This study aimed to compare clinical features, predisposing factors and
imagistical findings of pulmonary TB in elderly and young adults and to determine
any existing difference between the two groups.
Methods: A total of 179 patients diagnosed with TB were divided into two groups:
younger (<65yrs) and older (>65yrs). Mean characteristics (gender, smoking, TB
forms, lesion extension and type, symptoms, comorbidities, side effects) were
analyzed. Statistical analysis was done using SPSS software (chi-square test and
student’s t-test)
Results: There were 102 young adults (mean age 38.97±12.45yrs; 60 men, 42
women) and 77 elderly patients (mean age 73.58±6.42yrs; 50 men, 27 women)
with TB. The elderly patients were smokers (61% vs 45% P<0.05), more likely
to have dyspnoea (57.14% vs 28.4% P<0.001) and night sweats (63.6% vs 24.5%
P<0.001). Young subjects present asymptomatic or anorexia associated forms.
Elderly patients frequently showed extensive unilateral infiltration in chest X-rays
(19.5% vs 3.9% P<0.001); these lesions were often misdiagnosed as pneumonia
(6.5% vs 1% P<0.042). Predisposing factors were more prevalent in elderly sub-
jects who had a significantly higher frequency of diabetes mellitus (14.3% vs 2%
P<0.002), ischemic heart disease (18.2% vs 2% P<0.001), congestive heart failure
(10.4% vs1% P<0.04), malignancy (15.5% vs 1% P<0.001), arterial hypertension
(32.5% vs 47% P<0.002) and casexia (7.8% vs 1% P<0.02).
Conclusions: In Romania, TB is more frequent in younger people, although older
subjects represent a population at high risk to develop sever forms. Diagnosis in
elderly patients can be challenging, since they may not display classic signs and
symptoms.

P2575
Causes of delay in the diagnosis of pulmonary tuberculosis
Joana Alves1, Denisa Mendonça2,3, Ana Correia4, Raquel Duarte5,6,7. 1Internal
Medicine Department, Centro Hospitalar do Porto - Hospital de Santo António,
Porto, Portugal; 2Institute of Biomedical Sciences Abel Salazar (ICBAS), Porto
University, Porto, Portugal; 3Public Health Institute, Porto University, Porto,
Portugal; 4Public Health Department, Northern Regional Health Administration,
Porto, Portugal; 5Pulmonology Department, Centro Hospitalar de Vila Nova de
Gaia/Espinho, EPE, Vila Nova de Gaia, Portugal; 6Chest Disease Centre of Vila
Nova de Gaia, Chest Disease Centre of Vila Nova de Gaia, Vila Nova de Gaia,
Portugal; 7Epidemiology Department, Medical Faculty, Porto University, Porto,
Portugal

Background: Early diagnosis of tuberculosis and its treatment are essential in
a control program, as it reduces the severity, mortality and transmission of the
disease in the community.
Aim: To determine the time between symptom onset and demand of health services
(patient delay) and between first consultation and start of treatment (health care
delay). For each interval, determinants of possible delays were analyzed.
Methods: A cross-sectional study was performed in Porto (North of Portugal),
based on data from the national tuberculosis surveillance system, including con-
firmed cases of pulmonary tuberculosis diagnosed during 2008/2009. We defined
3 weeks for patients’ and 1 week for health cares’ delays as cut off points to
dichotomize the sample into either delay or non delay. Chi-square test were used
to analyze associations (α=0.05).
Results: We analyzed 165 individuals and of those, 122 (76.5%) were male and
the mean age 48 years old. Median patient delay was 4 weeks. Patient delay
was more frequently associated (although not statistically significant - p>0.1)
with unemployment (68.4% vs 61.4%), alcoholism (76.5% vs 62.7%) and other
co-morbidities (72.2% vs 64.9%). The median time of health care delay was 1
week. Negative sputum smear was significantly associated (69.7% vs 34.2% -
p=0.001) with this delay.
Conclusion: We could not identify target groups significantly associated with pa-
tient delay. Strategies should be directed to general population in order to increase
awareness about the disease. Negative sputum smear was associated with health
care delay which can be justified by the time needed to study these patients.

P2576
The effect of smoking on the treatment outcome in patients with pulmonary
tuberculosis: A prospective cohort study
Myla Castillo, Ma. Encarnita Limpin. Division of Pulmonary and Critical Care,
Philippine Heart Center, East Avenue, Quezon City, Philippines

Smoking and tuberculosis have great impact on health. Smoking is prevalent
worldwide occurring in 20% of adults while uberculosis is a universal problem.
Studies have shown that although smoking has no etiological role in TB, higher
prevalence of TB has been observed in smokers. However, only few studies have
evaluated the impact of smoking on TB treatment.
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General Objective: To determine the effect of smoking on the treatment outcome
among patients being treated for pulmonary tuberculosis.
Specific Objectives: To determine the prevalence of smoking among patients with
PTB, incidence of treatment success and failure among patients being treated for
PTB and to determine the association between smoking and treatment outcomes.
Methodology: A prospective cohort study done in Dr. Jose Rodriguez Memorial
Hospital, Directly Observe Treatment Strategy (DOTS) Center included all pa-
tients diagnosed with pulmonary tuberculosis, ages 18 years and above under the
DOTS program. Demographics, co morbidities and smoking history were obtained
by standardized interview. Initially CXR and sputum AFB were done. Sputum
examination was repeated on 2nd, 4th month and on completion of treatment.
Result: Of the 83 patients enrolled, 29 were non smoker while 54 had smoking
history (24-previous smoker, 30- current smoker). Cavitary PTB was common
among patients with smoking history. Only 3 patients had treatment failure, one
was previous smoker while the other 2 were current smoker.
Conclusion: Patients under DOTS program have high success rate. Although
the study did not reach statistical significance, there was a strong trend on the
association of smoking with treatment failure.

P2577
Pulmonary tuberculosis – Still a challenging diagnosis
Ionela Nicoleta Belaconi1, Claudia Lucia Toma2, Catalina Ene1,
Stefan Dumitrache-Rujinski2, Alexe Mihai1, Aneta Serbescu1, Codin
Theodor Saon1, Mihnea George Orghidan1, Miron Alexandru Bogdan2.
1Pneumology 4, Marius Nasta Institute of Pneumology, Bucharest, Romania;
2Pulmonology, Carol Davila University of Medicine and Pharmacy, Bucharest,
Romania

Background: Pulmonary tuberculosis (TB) is a chronic disease, with slow evolu-
tion and slow recovery with specific treatment. Some of the cases have differential
diagnosis doubt over a long period of time.
Material and methods: We present a series of 6 patients (5 females), mean age
43.1 years (range 27-70 years), with various respiratory symptoms and opacities on
chest radiography, who needed multiple diagnosis procedures over a long period
of time before the diagnosis of TB.
Results: Mean delay of diagnosis was 19.1 month (range 5-24 months). Symp-
toms consist of: cough (6), dyspnea (4), and low grade fever (2). Chest X-ray
showed: pulmonary micronodular pattern (4), consolidation (1), and pseudotumor
(1). CT-scan showed “tree in bud” pattern in patients with micronodules on chest
radiography.
One patient monitored several times with CT-scan and bronchoalveolar lavage
was diagnosed with TB after 2 years, when cavities appeared on CT-scan and
sputum smear became positive for acid fast bacilli (AFB). Three cases needed lung
biopsy for diagnosis. In one case sputum smear for AFB was negative initially and
after 14 month. Only then, the culture for M. Tuberculosis became positive. One
patient had lung tumor on CT-scan, severe discariotic cells on bronchial biopsy,
and received 6 courses of chemotherapy before TB diagnosis. All patients received
antituberculous treatment, with good clinical and radiological outcome.
Conclusion: Usually, the diagnosis of pulmonary TB is an easy task in a country
with high incidence of tuberculosis. In some cases, pulmonary TB remains a
challenging issue and invasive methods are needed for a correct diagnosis.

P2578
Miliary tuberculosis: About 16 cases
Fatma Chermiti Ben Abdallah, Ghada Ben Ali, Ridha Mahouachi,
Amel Chtourou, Sofia Taktak, Ali Ben Kheder. Pneumology IV, Abderrahman
Mami Hospital, Ariana, Tunisia

Introduction: Miliary tuberculosis (MT) is a rare and severe form of tuberculosis
(TB) due to hematogenous dissemination of tuberculosis bacillus (BK).
Aim: Describe radio-clinical and biological presentation of MT ant to identify
prognostic factors in comparison with pulmonary TB.
Method: Retrospective comparative study including a group of MT and a group of
pulmonary TB. The diagnostic criteria were radiological for definition of miliary
and bacteriological or histological for TB.
Results: 16 cases of MT and 41 patients with pulmonary TB (control group) were
included. Mean age was 48.3±22 years. Compared to pulmonary TB, we note that
MT was more significantly associated with bad economic conditions, dyspnea,
crackles, absence of night sweats and negativity of tuberculosis skin test. Pres-
ence of mediastinal lymphadenopathies, absence of excavation or other images,
extra pulmonary localizations especially liver and lymph node and hyponatremia
were also more significantly observed in MT. The analysis of the results had
identified some mortality predictive factors such as the presence of night sweats,
hepatic cytolysis, high sedimentation rate and the presence of excavations in the
roentgenogram.
Conclusion: MT is a severe form of TB. The presence of night sweats, hepatic
cytolysis, accelerated sedimentation rate and presence of excavation in the chest
radiograph are predictive of poorer prognosis.

P2579
Miliary tuberculosis: Diagnosis difficulties and prognosis factors
Samira Aouadi1, Meriem Mjid1, Sonia Maalej1, Imen Bachouche1,
Asma Ghariani2, Meherazia Bourguiba1, Ali Ben Kheder1, Ikram Drira1.
1Respiratory Department D, Abderrahmen Mami Hospital, Ariana, Tunisia;
2Bacteriology Department, Abderrahmen Mami Hospital, Ariana, Tunisia

Introduction: Miliary tuberculosis (MT) is a form of tuberculosis which is charac-
terized by wide hematogenous dissemination of Mycobacterium tuberculosis into
the human body. The clinical presentation.of MT is highly variable.
Objective: The aim of this study is to describe diagnosis difficulties and prognosis
factors of MT in Tunisian patients.
Methods: A retrospective study was conducted in the female adult pulmonary
department of the Tunis Chest Disease and Surgery Training Hospital between
2000 and 2010.
Results: Seventeen patients were found to have MT. The average age was 50
years [12-89]. Past history of Tb was noted in 1 case. Five patients had Tb
contact history. Factors of immunodepression noted in 9 patients were: elderly
(n=7), pregnancy (n=1) and corticosteroid therapy (n=1). Immunology of HIV was
negative in all patients. Main symptoms were cough and wasting syndrome (n=15).
On admission, 7 patients had an acute respiratory failure. Cachexy was noted in
8 cases. Chest X ray showed diffuse miliary shadow in all cases. Diagnosis was
confirmed in 7 patients, by microscopic sputum tests (n=5), pleural biopsy (n=1)
and lymph node biopsy (n=1). In the other cases (n=10), diagnosis was retained
by a high index of clinical suspicion. Multifocal Tb was noted in 5 cases. The
extrapulmonary sites were: central nervous system (n= 3), pleura (n=2), vertebral
bodies (n=1), lymphatic nodes (n=1). Antituberculous treatment was started in all
cases. The outcome was favourable in 15 patients. Two elderly were dead. Tb
relapse occurred in 2 cases.
Conclusion: MT is a severe disease in witch treatment must be early even without
diagnosis confirmation. Advanced age seems to be one important prognosis factors.

P2580
Miliary tuberculosis in immunocompetent and BCG vaccinated patients
Nawel Ben Salem, Nawel Chaouch, Manel Loukil, Mourad Zarrouk, Sana
Cheikh Rouhou, Hajer Racil, Abdellatif Chabbou. Pneumology, A. Mami
Hospital, Research Unit IRC MSP-MESR, El Manar University, Ariana, Tunisia

Miliary (M) tuberculosis (TB) is a rare form of TB is in BCG vaccinated patients
and occurs more frequently in immunocompromised patients. To evaluate fre-
quency and clinical features of MTB in immunecompetent patients, we analyzed
all cases of MTB diagnosed in a pulmonary department between 2000 and 2010,
in patients with negative HIV test. We study 5 cases of 35 mean aged patients
leading to an incidence of 2.6% among all TB patients seen in the same period.
All were male, smokers and BCG vaccinated. One patient had diabetes and one
had had viral C hepatitis. All had fever and poor general condition. One patient
presented with acute respiratory failure. Chest x ray revealed bilateral interstitial
micronodules in all cases. Tuberculin skin reaction was positive in 3 cases. Three
cases were smeare positive. Medullary biopsy confirmed TB in 1 case. One case
was retrospectively confirmed by good response to treatment. Extrapulmonary
localization was: hepatic in 5 cases, splenic in 2 cases, lymph nodal in 1 case,
cerebromeningeal, medullary,osteoarticular and renal in 1 case each. Treatment
administered urgently was based on antituberculous drugs (HRZE) associated in
3 cases to corticosteroïds. Outcome was favorable in all cases. One patient died 5
months after but due to another disease.
In conclusion, MTB in immunocompetent and vaccinated patients seems to be
more easily confirmed with a better outcome compared to immunocompromised
patients as reported in the literature, when anti TB treatment is established very
early. Really, in patients with radiological M and fever TB should always evoked
and treated urgently as such.

P2581
Genitourinary tuberculosis and its association with infertility in women
Chitra Iravatham, Prasad Chelluri, Hidayath Hussain, Ansari Shoeb,
VijayKumar Marri. Microbiology, Dr. Iravathams Clinical Laboratory. F5
Hyderabad Bussiness Center Hyderguda, Hyderabad, Andhrapradesh, India
Pulmonology, Aditya Hosppital, Hyderabad, Andhrapradesh, India Pulmonology,
Mahavir Hospital and Research Center, Hyderabad, Andhrapradeshi, India
Pulmonology, Mahavir Hospital and Research Center, Hyderabad,
Andhrapradesh, India Pulmonology, Care Hospital Musheerabad, Hyderabad,
Andhrapradesh, India

Introduction: Infertility is a stressful event especially for women having both
psychological and social impact.
Causes can be broadly classified under genetic, unknown etiology, environmental
factors or of infectious origin.
Aim: Retrospective analysis for cause of unexplained infertility in women.
Materials and methods: Between 2008-2010, 200 female patients between age
group 18 to 80 (mean age - 30.03) presenting with recurrent urinary tract infection
not responding to antibiotics, irregular period and unexplained infertility were
clinically evaluated.
Investigations included radiological and routine laboratory workup, monteux test,
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with screening for presence of Acid fast bacilli (AFB) done on early morning urine
sample for three consecutive days.AFB culture was not done.
Result: Of the total 200 patients AFB was positive in (n- 120) 60% of female
patients, of which (39%)were in productive age group of 18 to 25 years with
history of infertility, apart from chronic urinary tract infection.
Risk factors in older age group seen was Diabetes and other constitutional disorders.
Monteux positivity correlated with AFB positive patients.
Treatment with Anti TB treatment (ATT) under DOTS had a positive response
with (n-15) 12.5% (age group 18-25) having reversal of symptoms and subsequent
conception.
Conclusion: Thus early detection and treatment can have a positive impact on
prognosis.
Education on healthy life style management for women can help in restoring their
health.

P2582
Diagnostics of lung cancer in antituberculosis departments
Pavel Kryvanos1, Halina Tamashakina2, Dzmitry Kryvanos1. 1Pulmonology and
Tuberculosis, Belorussian State Medical University, Minsk, Belarus; 2Clinic,
Scientific Practical Centre for Pulmonology and Tuberculosis, Minsk, Belarus

Aim: To study information of different examination methods for lung cancer
diagnostics in patients of antituberculosis departments
Methods: We analyzed results of medical examinations (clinical, roentgen and
bronchological) of 2516 patients in hospital departments of Scientific Practical
Centre for Pulmonology and Phthisiology in 2006-2008
Results: Incidence rate of bronchologic cancer was 1,7% (43 patients); average
patient age was 60,3 years; males – 76,7%, females – 23,3%. 74,4% cases with
lung changes were revealed during the patient visited to physishian and only 25,6%
(11 patients) during the systematic R-examination. 18 persons had tuberculosis,
the rest patients were examined for specific or nonspecific process. According to
made examinations 33 patients had tumour lung lesion, 10 had combination of
lung tuberculosis and cancer. Central cancer was suspected in 44,2% patients and
peripheral cancer in 50% during the rauting R-examination. Computed tomography
increased diagnostics of central lung cancer to 68,4%. In peripheral cancer data of
computed tomography was informative in 7 of 9 patients. Bronchoscopy with lung
and bronch bicepsy permited to determine lung cancer in 88.9-100%. We had the
most difficulties in lung cancer diagnostics because its combination with active
tuberculosis and bacilli shedding.
Conclusion: Early diagnostics of lung cancer in antituberculosis departments is
possible with availability of timely bronchoscopy and oncologic alert in physicians.

P2583
Intensive care of patients with tuberculosis
Aliaksandr Skrahin1, Maryna Dziusmikeyeva2, Aleh Prasmytski1,
Dmitri Pechinski3, Varvara Slodovnikova4, Viktoryia Kralko4, Andrei Astrauko5,
Alena Skrahina4. 1Department of Anesthesiology and Intensive Care, Belarus
State Medical University, Minsk, Belarus; 2Laboratory Department, National
Research and Practical Centre for Pulmonology and Tuberculosis, Minsk,
Belarus; 3Intensive Care Unit, National Research and Practical Centre for
Pulmonology and Tuberculosis, Minsk, Belarus; 4Clinical Department, National
Research and Practical Centre for Pulmonology and Tuberculosis, Minsk,
Belarus; 5Department of Monitoring and Evaluation, National Research and
Practical Centre for Pulmonology and Tuberculosis, Minsk, Belarus

Introduction: Multi and extensively drug resistance (MDR, XDR), HIV associa-
tion, these nowadays TB phenomena related to long and aggressive chemotherapy,
frequent disease progressions and complications, elective and emergency surgery
lead to increase in intensive care (IC) requirement for TB patients.
Aim: The aim of the study was to describe the characteristics of patients with TB
requiring IC, to evaluate the risk factors for intensive care unit (ICU) admission,
and to identify the factors that predict ICU mortality.
Patients and methods: Patients with TB admitted to the National Research and
Practical Centre for Pulmonology and TB (Centre) during one year (2010) entered
the study. Demographic, clinical, radiological and bacteriological data at hospital
admission and during ICU stay were recorded, and risk factors for ICU admission
and death were calculated.
Results: A total of 1001 TB patients were admitted to the Centre during the study
period. 280 of them had MDR-TB, 78 – XDR-TB and 20 – HIV-TB co-infection.
144 TB patients were admitted to ICU, in 43 of them admission was related to
surgery. 31 patients died giving 21.5% of ICU mortality rate. Factors significantly
related to ICU admission were: previous TB treatment, history of imprisonment,
MDR and XDR of discharging Mycobacterium tuberculosis, HIV co-infection,
and excessive alcohol use. Risk factors for ICU death were: low body mass index,
pulmonary co-morbidity, disseminated disease with CNS involvement, previous
ICU admission.
Conclusions: These data indicate a relatively high requirement in IC as well as high
ICU mortality of TB patients. Our results can contribute to a better understanding
of characteristics associated with IC and mortality for TB patients.

P2584
Characteristics of patients with pulmonary tuberculosis in intensive care unit
Dursun Tatar, Pinar Cimen, Ozlem Edipoglu, Cenk Kirakli, Emel Ozden,
Ayse Ozsoz. Intensive Care Unit, Dr. Suat Seren Chest Diseases and Surgery
Training Hospital, Izmir, Turkey

Aim: To describe the characteristics of patients with tuberculosis (Tb) requiring
intensive care treatment and to identify the factors affecting mortality.
Method: We conducted a retrospective study between 2004 and 2010 years. The
40 records of 53 Tb patients treated in intensive care unit were studied. Demo-
graphic, clinical, radiological and bacteriological data, reason for admission to the
intensive care unit, APACHE II score, mechanical ventilation, duration of ICU
and hospital length of stay, complication of intensive care, treatment and outcome
were recorded. Predictors of mortality were assessed. Chi-square test was used for
statistical analysis.
Result: A total of 40 TB patients (7 females, median age 54.5 yrs) admitted to
ICU were included. 25 of them had COPD (30%) and diabetes mellitus (17.5%).
The most common symptoms are dyspnea (80%) and cough (62.5%), respectively.
All of the patients were pulmonary tuberculosis and 82.5% ’s were new cases.
Radiologically, 26 (65%) had widespread pulmonary infiltrates, 4 (7.5%) patients
had miliary tuberculosis. 35 (87.5%) of the cases diagnosed with culture positivity.
The most common reason for hospitalization in intensive care unit was acute respi-
ratory failure (32 cases), and the median APACHE II score was 22 (17-26). 92.5%
of the patients received mechanical ventilation and 30 (75%) of the patients died.
There was no significant difference between the studied parameters in patients
who have died, and alive (p>0.05).
Conclusion: In this study we found a high mortality rate in TB patients requiring
intensive care unit.

P2585
Effect of pulmonary arterial hypertension on outcome of pulmonary
tuberculosis
Majid Marjani, Parvaneh Baghaei, Majid Malekmohammad, Payam Tabarsi,
Mohammad Reza Masjedi. Clinical Tuberculosis and Epidemiology Research
Center, NRITLD, Tehran, Islamic Republic of Iran

Objectives: Due a growing range of therapeutic options, early diagnosis of pul-
monary arterial hypertension may change survival of patients. This study performed
to evaluate effect of concomitant pulmonary arterial hypertension on outcome of
new cases of pulmonary tuberculosis.
Methods: A cross sectional study of 777 new cases of pulmonary tuberculosis were
recruited in National Research Institute of Tuberculosis and Lung Disease, Tehran,
Iran. Pulmonary arterial hypertension was defined as systolic pulmonary arterial
pressure >30 mmHg estimated by resting transthoracic echocardiography. We
assessed the relationship between pulmonary arterial hypertension on admission
and survival during six months treatment of tuberculosis.
Results: Of 777 new cases of pulmonary tuberculosis, 74 (9.5%) had systolic pul-
monary arterial pressure >30 mmHg. Ten of them (13.5%) died during treatment
period in comparison to 5% among cases without pulmonary arterial hypertension
(P=0.007). Logistic regression analysis confirmed this association.
Conclusion: A significant association was found between mortality and presence
of pulmonary arterial hypertension among new cases of pulmonary tuberculosis.
Therapeutic intervention may change outcome of these patients.

P2586
Pulmonary tuberculosis with polyneuro-radiculopathy: Not forget Guillain
Barré syndrome!
Amina Kotti1, Hafaoua Daghfous1, Wafa Bouhawel1, Olfa Kahloul1,
Leila Slim2, Fatma Tritar1. 1Department of Pneumology C, Abderrahmen Mami
Hospital, Ariana, Tunisia; 2Department of Microbiology, Abderrahmen Mami
Hospital, Ariana, Tunisia

Background: Guillain-Barré syndrome (GBS) is an acute inflammatory polyneuro-
radiculopathy and known to follow a variety of viral, mycoplasmal, bacterial and
chlamydial infections. The association with tuberculosis has been exceptionally re-
ported. We report an unusual case of GBS associated with pulmonary tuberculosis.
Case report: An 19-year-old man was admitted to hospital with cough during
one month and hemoptysis. Chest X-ray showed multiple ring shadows in both
upper zones suggestive of pulmonary tuberculosis. Sputum-smears and culture
were positives for mycobacterium tuberculosis. Anti-TB drugs were initiated and
they were well tolerated. Twenty one days later, the patient suffered acute and
progressive legs weakness that ascended to the arms and face with sensory loss and
flaccid of 4 limbs. Cranial computer tomography and magnetic resonance imaging
were normal. Antibodies to nuclear antigens were negative. Cerebrospinal fluid
(CSF) revealed protein 210 mg/dl, sugar 75 mg/dl without cells. Neurophysiolog-
ical study was consistent with sensitive- motor axonal and radicular neuropathy
with denervation. These clinical, radiological and laboratory investigations were
conform to description of GBS. Intravenous immunoglobulin therapy (0.4 g/kg
over 5 days) and physiotherapy were given, with slow neurological recovery. At
review 6 months later, patient had completely recovered.
Conclusion: The pathogenesis of GBS in infective disease is by no means clear.
Authors suggested that GBS can be resulted from direct invasion of the nerve roots
by tubercle bacilli.
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P2587
Frequency of tuberculosis on bronchial anthracosis, systematic review and
meta-analysis
Majid Mirsadraee1, Ahmad Saffari1 , Mahhamad Sarfraz1, Mojtaba Meshkat2.
1Internal Medicine, Islamic Azad University- Mashhad Branch, Mashhad, Islamic
Republic of Iran; 2Biostatics, Iskamic Azad University-Mashhad Branch,
Mashhad, Islamic Republic of Iran

Introduction: Anthracosis is the black pigment discoloration of bronchi which
may cause bronchial obstruction. The objective of this study was to collect the
data about the association of tuberculosis and anthracosis of lung by systematic
review and meta-analysis.
Materials and methods: All studies that had enough information about frequency
of tuberculosis in anthracosis (anthracofibrosis) patients and non-anthracotic con-
trol group were enrolled in meta-analysis. Tuberculosis should be confirmed by
microbiological (smear or culture) or histopathological methods.
Results: Twelve studies (8 studies on anthracofibrosis and 4 studies on anthracosis
as a general term) comprise of 6280 patients were entered in this meta-analysis.
Frequency of tuberculosis in all anthracosis subjects was 22.5% (32.6% for an-
thracofibrosis and 17.25% for anthracosis) which were significantly higher than
control group. Determination of risk showed that cumulated odds ratio of tu-
berculosis in all studies of anthracosis was 3.16 (95% CI= 2.49-6.85) which
revealed significantly higher risk than control group Subgroups analysis showed
cumulated odds ratio of tuberculosis in subgroups of anthracofibrosis (3.28; 95%
CI=2.16-9.12) were significantly higher than anthracosis as a general term (2.85;
95% CI=1.73-6.61).

Conclusion: Association of tuberculosis with all type of anthracosis of lung was
confirmed and further investigation is not recommended.

P2588
Vitamin-D supplementation in patients with new smear positive pulmonary
tuberculosis (PTB) with refrence to sputum conversion
Govind Narayan Srivastava1, Sandeep Chaudhry2, Hemant Kumar3, S.K. Singh4.
1T.B & Respiratory Diseases, Institute of Medical Sciences, Banaras Hindu
University, Varanasi, Uttar Pradesh, India; 2General Medicine, Institute of
Medical Sciences, Banaras Hindu University, Varanasi, Uttar Pradesh, India;
3T.B & Respiratory Diseases, Institute of Medical Sciences, Banaras Hindu
University, Varanasi, Uttar Pradesh, India; 4Endocrinology, Institute of Medical
Sciences, Banaras Hindu University, Varanasi, Uttar Pradesh, India

Back ground: PTB is major problem in developing countries like india. Role of
vit-D as immunomodulator which also suppresses growth of mycobacterial bacilli
in macrophages, helps in treatment of PTB and early sputum conversion.
Methods: Study includes 60 patients of sputum positive PTB above age of 15 yrs
with sex ratio 1:0.7, from may 2009 to October 2009 to avoid seasonal variation.
All patients were divided in to 2 groups randomly. one group (28 patients) received
only ATT and other group (32 patients) received ATT with oral cholecalciferol
(vit d) 60,000 IU daily for 5 days. serum vit D were measured pretreatment and at
every 2 weeks for 8 weeks. other measurements like sputum smear for AFB, Hb
etc also measured.data were analysed.
Results: There is significant increase in Hb at 8 weeks (P-0.03), Decrease in mean
ESR at 8th week (P-0.0001) and increase in weight gain after 8 weeks (P-0.0312)
in group who received vit D along with ATT.
There was early sputum conversion in patient who received vit D and ATT but

Table 1

Healthy Pulmonary tuberculosis

Vit D level (M) 36.179 ng/ml 16.937 ng/ml
(F) 23.115 ng/ml 13.857 ng/ml

Mean 29.479 ng/ml 16.116 ng/ml

this difference was not significant stastically so further study with large sample is
required.

Table 2

Sputum +ve 0 week 2 week 4 week 6 week 8 week

ATT with Vit D 32 4 2 0 0
ATT only 28 6 4 2 0

Conclusion: Supplementation with vit D in patients with smear positive PTB was
of benefit in terms of haemoglobin, weight gain, ESR reduction and general well
being. An early sputum conversion was observed in patients who received vit D
supplementation.

P2589
Steroids related tuberculosis: Does a subgroup require a more cautious
approach?
Amin Afridi, Maria Labrador, Cathy O’Rourke, Jacqui Nation, Nazim Nathani.
Respiratory Medicine, City Hospital, Birmingham, United Kingdom

Background: Increased use of steroids for treatment of autoimmune and other
respiratory disorders poses a danger of reactivation of tuberculosis. Patients re-
ceiving immunosuppression (non-antiTNF) are generally offered a baseline CXR
only. This potential susceptibility was investigated further.
Results: Our TB service treats 250 patients/year. Over 24 months, 4 patients
requiring steroid therapy for primary lung pathology developed TB. 24 patients
with no lung pathology were matched.

TB/Steroids

ILD Non-ILD Matched patients

Mean (age) 50 38,65 45
Sex Female (4) M (1), F (1) F (8), M (11)
Disorders Sarcoidosis (3), Lymphoma, Auto-immune

Interstitial pneumonitis (1) Lung cancer
Steroids(mean dose,

duration in weeks) 30mg, 12 weeks 30mg, 4 weeks 15mg
Organ Lung (4) Lung (1), Spinal (1) None

Only 2 cases of TB have been detected in patients given steroids for a non-
pulmonary cause.
Discussion: A previous meta-analysis had concluded TB occurred more fre-
quently in patients receiving steroids but wasnt statistically significant.[J Intern
Med 1994;236:619]. Specifically a prospective study in steroids for lung disease
had commented on an incidence of 4.9%. [J Ass Phys Ind 2000;48:881].
In our centre, reactivation was limited to patients with underlying chronic lung
pathology, of ethnic origin not born in UK.
Conclusion: The incidence of TB among patients on steroids for lung pathology,
born in areas of high incidence is unacceptably high and it seems prudent to
investigate and treat them for latent tuberculosis before embarking on steroid
therapy. This is particularly relevant for respiratory departments who deal with a
high proportion of ethnic population. Further case controlled propective evidence
is required to define this relationship.

277. Management of tuberculosis

P2590
Determining psychological characteristics of newly diagnosed TB patients
using Lüscher test
Ludmila Pankratova, Natalia Kazimirova. Phthisiopulmonology, Saratov State
Medical University, Saratov, Russian Federation

The course of pulmonary TB depends, to a great degree, on the state of regulatory
mechanisms (of CNS and psychic sphere) that determines patients’ adaptation and
their ability to adequately withstand stress. We used Lüscher Color Selection Test
to determine the objective psychological characteristics of our patients. 46 newly
diagnosed patients (36 males and 10 females aged 21 to 71) were tested. 30 healthy
individuals were tested as a control.
Results: The color green was the most frequently selected in the TB patient
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group, indicating defensiveness and passive aggressive reaction (14 first-choice
selections). The color violet, corresponding to maladaptation, personality prob-
lems, individualism and emotional immaturity, followed closely (11 selections).
The color yellow was third (8 selections) reflecting activity, desire to communicate
and expansiveness. Lastly, the color black (5 selections) reflected protest against
the situation.
In the control group, almost all the colors of the main group were predominantly
selected (red - 8 selections, yellow - 7, violet - 5, green 5 and blue - 3) indicating
satisfactory adaptation abilities of this group. In the TB patient group, on the
contrary, only two colors of the main gropu were selected with sufficient frequency
(green - 14 and yellow - 11). This group showed preference for violet (second-
frequent) and even black, which correspond to hesitancy, emotional imbalance,
excessive sensitivity and the feeling of being stonewalled.
Conclusion: Lüscher Color Selection Test revealed signs of maladaptation, per-
sonality problems, instability and frustration in TB patients.

P2591
Using SF-36 in assessment of quality of life in patients cured of pulmonary
tuberculosis
Mikhail Chushkin1, Batarbek Maliev1, Andrey Belevskiy2,
Natalia Meshcheryakova2, Svetlana Bukhareva3, Sergey Smerdin1. 1Pulmonary
Physiology, Research Institute of Phthisiopulmonology, Moscow, Russian
Federation; 2Pulmonary Rehabilitation, Pulmonology Research Institute,
Moscow, Russian Federation; 3Rehabilitation, Medical Center, Central Bank of
Russian Federation, Moscow, Russian Federation

Tuberculosis remains a public health problem with significant annual impacts
on morbidity and mortality. As efficiency of treatment has increased, the focus
of tuberculosis management has shifted from the prevention of mortality to the
avoidance of morbidity. The aim of the study was to evaluate the quality of life
(QoL) in patients who had been treated for pulmonary tuberculosis.
Methods: In consecutive fashion, QoL was studied in 152 persons at the age
of 20-82 who were observed at the local dispensary and 36 healthy subjects for
comparison. The SF-36 was used for assessment of QoL. Pulmonary function was
studied by spirometry.
Results: Pearson correlation coefficient between SF-36 components and FEV1%
ranged from 0.12 to 0.39, p<0.05 but RE). Test-retest correlation ranged from 0,57
to 0,9 (all p<0.05 but RP). All SF-36 components for participants with treated
pulmonary tuberculosis were worse in comparison with healthy subjects (p<0.05
for all but Body Pain).

Scales Patients treated for tuberculosis Health subjects

Physical functioning (PF), % 76,6±21,9 87,1±12,7*
Role-Physical (RP), % 67,1±39,3 90,3±22,6*
Body Pain (BP), % 70,6±27,1 79,9±21,3
General Health (GH), % 57,4±21,0 67,0±16,6*
Vitality (VT), % 63,0±19,6 72,9±14,3*
Social Functioning (SF), % 80,1±22,8 89,9±12,6*
Role-Emotional (RE), % 71,4±37,0 85,2±23,2*
Mental Health (MH), % 66,4±19,6 74,4±11,2*

*p<0.05.

All SF-36 components were worse in patients with impaired pulmonary function
(FEV1< 80%).
Conclusions: Quality of life in patients with history of tuberculosis was worse
than for healthy subjects. The main factor influencing quality of life was impaired
pulmonary function.

P2592
Knowledge, attitudes, practices and barriers to care among tuberculosis
patients in the Republic of Macedonia
Stefan Talevski, Dance Gudeva-Nikoska, Stefan Stojanovik, Charlote Colvin. TB
Department, Institute for Lung Diseases & Tuberculosis, Skopje, Macedonia, The
Former Yugoslav Republic of Primary Recipient of GFATM TB Component,
Ministry of Health, Skopje, Macedonia, The Former Yugoslav Republic of
HIV/AIDS Department, UNAIDS, Skopje, Macedonia, The Former Yugoslav
Republic of TB Department, PATH, Washington, DC, United States

Introduction: In 2008, the Global Fund funded TB program in Macedonia under-
took an operations research to explore diagnostic and treatment experience KAP
and barriers to care among TB patients.
Objective: To explore KAP on tuberculosis disease among TB patients, identify
barriers to care in four districts in Republic of Macedonia, in order to suggest
specific ideas for improvement of quality of DOTS performance.
Methods: 144 TB cases were included in the study. Each participant was inter-
viewed with a standardized questionnaire. The data were entered into a simple
Excel database and analyzed using SPSS (version 17.0).
Results: Half of TB patients never or rarely visited a doctor before being diagnosed
with TB; still, 7.7% reported not having enough money to visit a doctor. Majority
reported waiting time of less than an hour (61.5%) and 67.9% were generally
satisfied with the care received. Two thirds of TB cases have visited a doctor
within two months of feeling ill, and 20% sought care within three weeks of first

becoming sick. Although 70% respondents have reported cough at the time they
visited the doctor, only 10.3% attempted to treat symptoms on their own by visiting
a pharmacy (7.7%) or traditional healer (1.3%). About half correctly identified the
signs and symptoms of TB, 14.1% correctly identified airborne transmission of
TB and a sizable proportion did not correctly identify ways to avoid transmission.
Conclusions: The results reveal gaps in routine recording and reporting, gaps in
diagnostic services and need for improved routine data management, adoptation
of the Practical Approach to Lung Health, new strategies to improve knowledge
among people with TB.

P2593
Adults without HIV infection hospitalised for tuberculosis – Clinical and
drug sensitivity profiles
Nelson Teixeira1, Teresa Carvalho2, Isabel Gomes1, José Agostinho Marques1,3.
1Serviço de Pneumologia, Hospital de São João, Porto, Portugal; 2Serviço de
Patologia Clínica, Hospital de São João, Porto, Portugal; 3Faculdade de
Medicina, Universidade do Porto, Porto, Portugal

Background: Tuberculosis (TB) remains a major health problem and an important
cause of hospitalisation for severity.
Aims: To evaluate clinical and drug sensitivity profiles of patients without HIV
infection hospitalised for TB.
Methods: A retrospective study of adults admitted for TB to a tertiary hospital
between 2007-2010, without HIV infection. Age, gender, clinical presentation,co-
morbidities, radiological findings, diagnosis, drug sensitivity, therapy and outcome
were evaluated.
Results: The study included 207 patients, 18 to 89 years (mean 54,3 years).Of
all, 69,6% had pulmonary TB, 10,1% pleural TB, 12,6% disseminated disease and
7,7% other forms. Co-morbidities were found in 136 patients. Main chest X-ray
findings were unilateral (23,2%) or bilateral (17,9%) infiltrates, cavitation (14,5%)
and pleural effusion (14,5%). M. tuberculosis was isolated in bronchial secretions
in 125 cases, bronchial lavage in 46, gastric aspirate in 25, bronchoalveolar lavage
in 23 and other products in 40. There was sensitivity to all first line TB drugs in
85,2% cases, mono-resistance in 10,9%, poly-resistance in 3,3% and multi-drug
resistance in 0,5% (a extensively resistant case). Streptomycin (12,6%) and iso-
niazid (6,0%) had the highest resistance. Death occurred in 22 patients (10,6%),
86,4% had severe co-morbidities. The other patients were transferred to other
hospitals (7) or discharged to out-patient TB clinics (178), 99 of them also referred
to hospital consultations.
Conclusions: In this group of patients co-morbidities were frequent, mortality
was relevant and pulmonary TB was predominant as expected. TB drug sensitivity
profile was not significantly different from ambulatory patients.

P2594
Post-menopausal mammary tuberculosis – Report of three cases
Khalid Bouti, Karima Marc, Rachida Zahraoui, Jaouda Benamor, Jamal
Eddine Bourkadi, Mouna Soualhi, Ghali Iraqi. Departement of Respiratory
Disease, Hopital Moulay Youssef, Rabat, Morocco

Breast tuberculosis is a rare disease, responsible of 0.6 to 4.5% of all breast
diseases.
It poses the problem of differential diagnosis with breast cancer. It is rare among
men, children and after menopause.
The authors report on the following three new cases of postmenopausal breast
tuberculosis:
- The first patient had right breast tuberculosis (2 nodules) with pleuro-pericarditis
and miliary tuberculosis. She was placed under SRHZE association and steroid
therapy.
- The second patient had right breast tuberculosis (1 nodule) with a homolateral
axillary lymphadenopathy and no other tuberculosis localizations. A RHZ therapy
was started.
- The third patient had association of right breast cancer treated by mastectomy
followed by radiotherapy, and homolateral breast tuberculosis treated by RHZE.
After few months, clinically significant changes in symptoms and mammography
were observed in the first two cases while the third one had no symptoms.
The therapy was maintained during 6 months. The three patients had remained
stable for 24 months after the diagnosis. No recurrence was observed.
Through these three cases, the authors will describe the epidemiological, radio-
clinical aspects and pathogenesis of post-menopausal mammary tuberculosis.

P2595
The particularities of pulmonary tuberculosis (TB)-diabetus mellitus (DM)
syntropy in a community with high prevalence for TB
Ghiulten Apti1, Anamaria Trailescu2. 1Pneumology, Hospital of Pneumology,
Constanta, Romania; 2Pneumology, Hospital of Infectious Disease V Babes,
Bucuresti, Romania

It is well known that patients with DM had a greater risk for TB. Our city is known
with one of the highest prevalence of TB in our country. Aim to investigate the
features of TB-DM syntropy;
We made a case control epidemiologic study - on 292 patients hospitalized between
2005-2009; we enrolled 146 patients diagnosed with new case-TB (group 1) and
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146 patients with TB and DM (group 2);data were collected by reviewing the
medical records of hospitalized patients.
Results: In group 2 DM was diagnosed after TB in 24%;TB occurred after an
average period of 5,5 years in those with previous DM;DM had type 1 in 34% and
type 2 insulin necessitant 50,1%; in both groups predominated insidious onset;
hemoptysia was more frequent in TB lot and fever and malaise in DM-TB; in
6% onset was with diabetic coma. Radiological pattern:in group 2 predominated
bilateral infiltrates (extensive form) and atypical localization (lower lobs);pleurisy
and cavitation were frequent in group 1; bacteriological exam 74% smear positive
in group 2 and 71% in group 1;the rate of negativity under treatment was slower
in lot 2: 37% still positive after 2 months, and 7% after 3 months; complications
under treatment occurred more frequent in group 2 (hepatitis and hematologic
changes);costs with medication and hospitalization (average: 78±16days) were
greater in group 2 (about three fold); early relapses occurred only in 3,9% in group
2 and 9,2% in group 1 (p=0,001).
Conclusions: DM represent a risk for TB; Time between onset of DM and TB was
shorter than in literature. in DM patients disease is more extensive with slower
healing and high percent of complication during treatment than those without
DM.

P2596
Aspects of relationship between alcoholism and tuberculosis
Simona Apetrei. Pneumology, Municipal Hospital Urziceni, Urziceni, Romania

This retrospective study aimed to determine the relationship between tubercu-
losis,an infectious disease and alcoholism a metabolic and behavioural chronic
disease,in a region of Romania-an European country with a high incidence of
tuberculosis. During the period 2007-2009 was registered 297 TB patients aged
15 in Urziceni area.Out of them 64were chronic alcoholics- 51.5% new cases and
48.5% relapses.From these cases,89.1% were men and 92.2% patients were from
rural zone.The most affected age group was 55-64 years old.There prevailed the
pulmonary forms,most of them being diagnosed with advanced states of sickness,
intensely contaminating.The alcoholics have greater difficulty adapting to the rules
and regulations of hospital life,more frequently leave the hospital against medical
advise and are more commonly given disciplinary discharges.These patients had
also a great frequency of associated pathology,especially digestive diseases,neuro-
psyhic and cardiovascular pathology.The compliance to the treatment and the rate
of favourable results were generally bad.The percentage of subjects cured was
low-45.3%;the percentage of failures,relapses and deceased was important.The
major reason for poorer prognosis and therapeutic results was the relative lack of
cooperation of patients. The alcoholics have greater difficulty adapting to the rules
and regulations of hospital life,more frequently leave the hospital against medical
advise and are more commonly given disciplinary discharges.So,the alcoholism
is strong associated with non-compliance,low social status and great frequency
of other diseases and also the necessity for supplementary measures for rigorous
surveillance and health education for this category of TB patients.

P2597
Certain aspects of the association between tuberculosis and cancer
Maria Panescu, Camelia Vasilescu, Mihaela Archip. Pneumology Ambulatory,
Clinical Hospital of Pneumology, Iasi, Romania

Romania still remains one of the countries with high tuberculosis (TB) incidence,
and one of the risk factors is represented by neoplastic diseases. In this study we
are analyzing certain aspects of the association between the two diseases, in a
patient group registered with tuberculosis in Iasi County between 1998 and 2010.
The studied group had 2451 patients who were treated of TB during the mentioned
period of time. 55 of them were also diagnosed with cancer (before, during or
after the tuberculosis treatment was administered). Across the patient group the
age varied from 37 to 81 years old, 39 (71%) were smokers or ex-smokers and
there were mostly men 43 (78%). The most frequent type of cancer had a pul-
monary location (55%) and the predominant histology variant was non-small cell
carcinoma. Other organs affected by cancer included the larynx, pleura, digestive
system, lymphatic cells, skin, uterus, urinary bladder, and breast.
The treatment and bacteriological evolution of tuberculosis in patients with asso-
ciated cancer did no pose any special problems. Even so, an important issue to
be underlined is the rate of death that was 25% much higher than in the case of
patients diagnosed only with TB. The cancer diagnosis in tuberculosis patients with
BK positive sputum smear at the microscopic examination was delayed between
two and eight moths.
In conclusion, patients older that 40 years, smokers and ex-smokers, diagnosed
with tuberculosis should be supervised more carefully because of the risk of
cancer, and the necessary investigations for diagnosing neoplastic diseases should
be performed in the same time as the ones for TB.

P2598
Tuberculosis after renal transplantation
Ventsislava Pencheva, Ognian Georgiev, Daniela Petrova. Department of Internal
Medicine, Clinic of Pulmology, UMHAT “Alexandrovska” Medical University,
Sofia, Bulgaria

Background: Tuberculosis (TB) is one of the leading causes of morbidity and

mortality in renal transplant recipients. Due to the chronic immunosuppression the
diagnosis is difficult.
Aim: The aim of our prospective study is to determine the frequency and outcome
of TB after renal transplantation.
Material and methods: For the period of 31 months were examined 52 patients
after renal transplantation with pulmonary complaints. To diagnose the patients
were used different noninvasive and invasive methods for diagnosis.
Results: In 5 cases (9.61%) were proved active tuberculosis. The mean age of these
patients was 45 years (range 34– 55 years) and mean time from transplantation to
diagnosis was 94 months (range 2 –180months). The pulmonary infiltrative form
was the most common form (60%), 1 patient was with specific pleuritis (20%) and
disseminated TB occurred in 1 patient (20%).
The diagnosis was proved bacteriology on respiratory specimen cultures in 4
cases (80%) and histology in 1 case. The immunological tests for tuberculosis
were positive in all 5 patients. In 3 patients (60%) there was co-infection with
cytomegalovirus. The 3 patients (60%) were successfully treated with four-drug
combination therapy. 1 of the patient loose the graft and 1 patient died.
Conclusions: TB is one of the most common infections among renal transplant
recipients. Early diagnosis by using immunology tests and invasive methods,
treatment of CMV-infection and effective therapy can improve graft survival and
reduce the morbidity and mortality from this condition.

P2599
Tuberculosis is common in ethnic minority patients with chronic kidney
disease in United Kingdom, and there is a high level of drug resistance
Paramita Palchaudhuri1, Alexandra Riding1, Parvin Begum1,
Marlies Ostermann2, Heather Milburn1. 1Department of Respiratory Medicine,
Guys and St Thomas’ NHS Foundation Trust, London, United Kingdom;
2Department of Renal Medicine, Guys and St Thomas’ NHS Foundation Trust,
London, United Kingdom

Introduction: Chronic kidney disease (CKD) is more common in ethnic minority
groups in UK and these patients have a high incidence of TB. We performed a
study to characterise ethnicity and resistance patterns of patients with CKD and
TB at a large renal unit in London.
Methods: 40 CKD patients who developed TB from1994-2010 were analysed
retrospectively. Patients were categorised by country of birth and time spent in the
UK prior to development of TB, divided into <5 years or >5 years. Resistance
patterns were sought as well as HIV status and Vitamin D levels.
Results: Ethnicities were: 15 Black-African, 9 Asian, 7 White-British, 6 Black
Caribbean, 3 White-Other (including eastern Europe). 27 patients were non-UK
born (67.5%). 4 had lived in the UK for < 5 years. Vitamin D levels were
performed in 11 patients & were low in 10 (<60nmol/l). 5 patients were HIV
positive (3 Black-African and 2 Black-Caribbean). 5 patients (12.5%) had drug
resistance (3 Black-African, 1 Black-Caribbean and 1 White-Kosovan) & two of
these were HIV positive.
Conclusion: Most CKD patients with TB were from ethnic minorities not born
in UK. Most had lived in UK for >5 years suggesting TB development was not
linked to duration in UK and that CKD is in itself a big enough risk factor. Vitamin
D levels were low, as expected in both TB & CKD. Drug resistance (12.5%) was
higher in ethnic minorities & HIV+ve patients with CKD, compared to background
rate (4.9-6.1%)1. Hence it is important to look out for TB in ethnic minorities with
CKD & also for drug resistance.
1Number and proportion of tuberculosis cases with drug resistance by country,
UK, 2008. www.hpa.org.uk

P2600
Smoking is a risk factor for TB infection, but is it an additional mortality
risk?
Nada Bogdanovic1, Biljana Lazovic2, Branislava Milenkovic3. 1Pulmology,
University Clinical Hospital Center Dr Dragisa Misovic, Belgrade, Serbia;
2Pulmology, University Clinical Hospital Center Zemun, Belgrade, Serbia;
3Pulmology, Clinical Center Serbia, Belgrade, Serbia

Aim: To investigate smoking habits of patients (pts) died of TB and successfully
treated TB pts.
Material and methods: Comparative study of epidemiological data of TB deaths
and TB pts, 135 in both groups, none HIV positive, in 2000-2009.
Results: 135 TB deaths occurred (mortality rate 6,4%), 76,6% of them died of
TB.
TB deaths: male were 76,3% (103 pts), aged 18-88 years, (1,6% under 25ys,
14,6% pts aged 25-44 ys, 45,2% pts aged 45-64ys, 38,6 over 65ys). Smokers 81%,
koffing 7,8 months before admittance, average weight loss was 10,2kg.
TB pts: Of 135 pts male were 65,2% (88pts) aged 17-88 years, (8,3% under 25ys,
25,9% aged 25-44ys, 31,8% aged 45-64ys, 31% over 65), 51% (69pts) smokers;
koffing before admission for average 4,1 months (1-12), average weight loss was
3,4kg (0-10).
Conclusions: In TB deaths group were more smokers (4/5 vs 1/2), older (84%
over age 45 vs. 34% under age 44) and more male (76% vs 65%) than in the other
group. They were koffing almost twice longer and had 3 times bigger weight lost
before admitting. This delay may be due to fact they consider koffing as normal for
smokers, but also as a result of confounding factors (alcohol use, socioeconomic).
Tobacco control should be incorporated in TB control.
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P2601
What about asthma in tuberculosis patients
Haifa Zaibi, Leila Fekih, Iness Akrout, Eya Tangour, Hela Hassene, Dorra Greb,
Sorraya Fenniche, Hajer Ben Abdelghaffar, Dalenda Belahbib, Momamed
Lamine Megdiche. Service Ibn Nafiss, Hopital Abderrahmen Mami, Ariana,
Tunisia

Introduction: The association of asthma and tuberculosis is rare but may raise
particular issues around patient management. The aim of this study was to evaluate
the control of asthma in tuberculosis patients.
Patients and methods: We describe a retrospective study, which included ten
asthmatic patients with tuberculosis during the period between June 2001 and June
2010.
Results: Five men and five women were included, mean age was 37 years. Seven of
them had pulmonary tuberculosis and three had lymphatic nods tuberculosis.Two
patients had mild asthma, seven had moderate asthma and only one had sever
and corticosteroid-dependant asthma. Seven patients had controlled asthma when
tuberculosis diagnosis was established. Asthma treatment was based on inhaled
corticoids and long-action Beta-2-agonists. During anti-tuberculosis treatment tow
patients developed near fatal asthma. Long-term stable asthma control was achieved
over a time course of three to eight years.
Conclusion: The association of asthma and tuberculosis can lead to potential thera-
peutic difficulties because of pharmacologic interactions between anti-tuberculosis
therapies and treatments for asthma treatment. In addition, asthma following
treatment for tuberculosis appears to be well controlled.

P2602
A case of pulmonary tuberculosis combined with tuberculous gonitis in a
12-year-old immigrant patient with haemophilia A
Reka Bodnar1, Agnes Subicz2, Tamas Lowy2, Laszlo Kadar2. 1Department of
Pharmacy Administration, Semmelweis University, Budapest, Hungary;
2Paediatric Department, Pest County Pulmonological Institute, Torokbalint,
Hungary

Introduction: 9.4 million new tuberculosis (TB) infections and 14 million preva-
lent cases of TB were recorded world-wide in 2009 [1]. Hungary is a low incidence
country with an incidence of 14.4 per one-hundred-thousand in 2009.
Case report: A 12-year-old Afghan boy was admitted to the hospital with pul-
monary TB, Haemophilia-A and a swelling of his left knee. He presented symptoms
of coughing, haemoptysis and swelling of the left knee for one year. Pulmonary
TB was diagnosed in Pakistan and was treated with rifampicin, pyrazinamide and
ethambutol for 43 days and amputation of the left knee was suggested. He was
transported to Hungary to find an alternative therapy to his knee. With physical
examination cachexia, and diminished breath sounds over the apical right lung
were found. The left knee was in flexion contracture, the skin of the knee was
brownish-purple with the lack of the epithelium and some fistulas.

From the discharge of the fistulas Mycobacterium tuberculosis was identified.
We completed the antituberculotical treatment with isoniazid for 162 days. The
pulmonary manifestation was recovered in 2 months, and the left knee showed
significant improvement after 5 months.
Conclusion: This case calls the attention to the immigrants’ TB screening.
Reference:
[1] WHO report 2010. Global tuberculosis control. The global burden of TB: 5-7.

P2603
Pulmonary tuberculosis relapses: A report of 44 cases
Lotfi Nacef, Omar Saighi. Thoracic Diseases Departement, E.P.H of Blida, Blida,
Algeria Thoracic Diseases Departement, E.P.H of Blida, Blida, Algeria

Introduction: TB relapse is defined as any case of pulmonary tuberculosis treated,
cured, and in whom TB is diagnosed on the basis of a smear or culture bacterio-
logically positive. it incidence in Algeria is 4.97%.
Aims and objectives: The aim of our study is to clarify the characteristics of the
epidemiology, predisposing factors and diagnosis aspect of TB relapse.
Methods: Our retrospective study concerned 44 cases of pulmonary tuberculosis
relapses confirmed among 559 patients, treated for pulmonary tuberculosis in the
TB control unit of Blida between January 2005 and December 2009.

Results: Our series has assembled 27 men and 17 women with a mean age of 37
years, 86% of cases have already been treated for over one year for pulmonary
tuberculosis. Comorbidities were found in 39% of cases, including diabetes (16%
of cases) and psychiatric disease (6% of cases). The study notes the occurrence
of relapse in 41% of cases during the first quarter of the year. Bacteriological
confirmation of relapse by smear sputum was positive in 95% of the cases, the
culture of BK was contributory in 5% of cases. The radiological involvement is
bilateral in 50% of cases, moderate extent in 60% of cases, and with excavations
in 93% of the cases. The second line TB treatment (2SRHZE/1RHZE/5RH) was
introduced in all patients with a good outcome in the majority of cases, however we
regret one treatment failure, and 4 cases of surrendering treatment. The radiological
progression after 8 months of treatment, notes a cure without sequelae in 23 cases
and with sequelae in 14 cases.
Conclusions: We emphasize the frequency of relapse tuberculosis and their need
for adequate care with regular monitoring to avoid the transition to chronicity.

P2604
Unusual forms of pulmonary tuberculosis
Nahid Zaghba, Najiba Yassine, Ahlam Ech-Cherrate, Abdelaziz Bakhatar,
Abdelkrim Bahlaoui. Respiratory Diseases, Universitary Hospital Center,
Casablanca, Morocco

Pulmonary tuberculosis PT is generally easily recognized by its classic fea-
tures. Nevertheless, the radiological setting could be misleading, suggesting other
diagnoses. We report 51 cases of PT with unusual in appearance and site (pseu-
dotumoral 14 cases, endobronchial 25 cases, basal 8 cases and balloon release
4 cases). It occurred in 30 males and 21 females with a mean age of 40 years
old (range age 15-71 years old). Twenty males were smokers. The clinical setting
was dominated by bronchial syndrome, chest pain and haemoptysis. Chest X-ray
showed pulmonary opacities-like tumor in 14 cases, retractable opacities in 20
cases, enlarged mediastinal lymph node in 5 cases, basal excavated opacities in
10 cases and a balloon release in 4 cases. Bronchoscopy showed endobronchial
granulomas in 15 cases, bud-like tumor in 8 cases and mediastinal lymph node
fistula in a bronchus in 2 cases. Chest scan highlighted a peripheral tumor-like
process in 6 cases and a balloon release in 4 cases. The diagnosis of PT was
confirmed by bacilloscopy in bronchial aspirate in 26 cases, bronchial biopsy in
20 cases, transmural biopsy in 6 cases, biopsy under thoracoscopy in 4 cases
and an open surgical biopsy in 3 cases. Under antibacillary therapy, the evolution
was favorable in all the cases. Despite their rarity, unusual forms of tuberculosis
should be better known as it could simulate cancer especially in its particular
pseudotumoral form.

P2605
Paradox radiologic progression despite appropriate antituberculosis therapy
Ugur Gonlugur1, Sule Kosar2, Arzu Mirici1. 1Department of Chest Diseases,
Canakkale Onsekiz Mart University, Canakkale, Turkey; 2Department of
Radiology, Canakkale Onsekiz Mart University, Canakkale, Turkey

In this study we report a HIV negative case who got worse paradoxically in
the course of antituberculosis therapy. A 68-year old male patient applied with
complaints of cough, chest pain, and weight loss. Chest computed tomography
revealed an irregular nonhomogenous opacity involving the apical and posterior
segments of superior lobe of right lung.

At the end of the first month of therapy radiological lesions increased.
There was no endobronchial lesion on bronchoscopy, and no acid-fast bacilli in
bronchial lavage fluid. Therapy protocol was not changed but radiological lesions
regressed gradually. In conclusion, temporary deteriorations can occur in previ-
ous pulmonary infiltrates in patients who are under appropriate antituberculosis
therapy. The gold standard for monitorization is microbiological methods but not
radiological ones. Comorbid conditions, drug reaction and treatment failure is
important in the differential diagnosis.
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P2606
Baseline and treatment completion chest radiographs in pulmonary and
extra-pulmonary tuberculosis
Suzanne Bartington1, Susan Hopkins2, Charlotte Cash3, Joanne Cleverley3,
Ian Cropley4, Marc Lipman5. 1Royal Free and University College London
Medical School, UCL, London, United Kingdom; 2Departments of Infectious
Diseases and Microbiology, Royal Free Hospital, London, United Kingdom;
3Department of Radiology, Royal Free Hospital, London, United Kingdom;
4Department of Infectious Diseases, Royal Free Hospital, London, United
Kingdom; 5Department of Respiratory Medicine, Royal Free Hospital, London,
United Kingdom

Background: Chest radiographs (CXR) are key to the diagnosis & management of
tuberculosis (TB). End-treatment CXR (E-CXR) provide information on therapy
response & risk of post-treatment pulmonary sequelae.
Objectives: 1.To report factors associated with baseline CXR (B-CXR) in pul-
monary TB (PTB) & extra-pulmonary TB (EPTB).
2.To document the use of E-CXR in subjects with abnormal (abN) baseline CXR
(B-CXR).
Study design: Retrospective data for TB patients at our hospital (1.1.06 - 31.12.08)
were obtained from the London TB Register. Patients were classified by TB no-
tification as PTB, EPTB or EPTB with pulmonary involvement (EPTB+PTB).
B-CXR (2mths pre- to 1mth post- start TB treatment) & E-CXR (2mths peri-end
TB treatment) were reviewed blind by 2 respiratory radiologists.
Results: Of 305 patients, 113 (37.0%) were diagnosed with PTB, 155 (50.8%)
EPTB & 37 (12.1%) EPTB+PTB. 285 (93.4%) had B-CXR performed in the
correct time period (early/late 5.6%, not performed 1.0%) with no significant dif-
ference by TB clinical status. Female patients were less likely to have a B-CXR (F:
89.6%, M: 97.4%, p<0.001) which remained significant in multivariable analysis.
149 (52.3%) had E-CXR: more likely in those with abN B-CXR (63.1% abN,
23.8% normal, p<0.001). 116 of 198 (58.6%) with abN B-CXR had an E-CXR
with radiology review available. Of these 24 (20.7%) had abN E-CXR including
radiological evidence of active TB (n=14, 12.1%).
Conclusion: B-CXR was performed in 99% cases. E-CXR use was sub-optimal
in those with baseline abnormalities, especially as one-fifth of those performed
remained abnormal and often suggestive of active disease.

P2607
Radiological features of pulmonary tuberculosis in patients with diabetes
mellitus
Belma Paralija, Hasan Zutic. Department for Pulmonary Diseases and TB,
University Clinic of Pulmonary Diseases and TB, Sarajevo, Bosnia and
Herzegowina Department for Pulmonary Diseases and TB, University Clinic of
Pulmonary Diseases and TB, Sarajevo, Bosnia and Herzegowina

Background: The association of pulmonary tuberculosis (PTB) and diabetes
mellitus (DM) is very common.
Aims and objectives: To find out whether there is difference in presentation of
radiological images of PTB in diabetic patients comparing to non-diabetic patients
affected by PTB.
Methods: We screened 97 diabetic patients with established diagnosis of PTB and
97 patients affected by PTB without diabetes mellitus. Chest radiography of both
groups were reviewed and compared in the time of establishing PTB diagnosis.
Then a partial tuberculous (TB) infiltrate regression on chest radiography after the
antituberculous treatment initiation, defined as obvious reducing of infiltrate size,
was observed. The time of radiological regression was estimated as the number of
days needed for partial radiological regression.
Results: On the chest radiography upper lung lobe is involved by TB lesions
in 42.2% diabetic and 62.5% non-diabetic patients (p<0.01); lower lung lobe in
14.5% diabetic, and in 4.5% non-diabetic patients (p<0.05). Chest radiography
TB infiltrate regression is achieved in 98.9% TB patients without DM compared
to diabetic patients (87.5%) (p<0.05). The difference in the average number of
days needed for partial radiological regression after the onset of antituberculous
treatment is statistically high significant (p<0.001) between two examined groups
(57.75 days in diabetic patients and 33.68 days in non-diabetic group).
Conclusions: PTB in diabetic patients is more likely to present with atypical radi-
ological images and radiological TB infiltrate regression is prolonged in diabetic
patients.

P2608
Latent tuberculosis infection (LTBI) treatment completion and complication
in Leeds, UK
Rizwan Ahmed, Mohammad Arif, Daniel Hopper, Catherine Mullarkey,
Sandy Moffitt, John Watson. Respiratory Medicine, Leeds Teaching Hospitals
NHS Trust, Leeds, United Kingdom

Background: Successful LTBI treatment (Rx) is essential in controlling TB in
low incidence countries. Reported LTBI Rx completion rate in USA, Canada and
UK is around 50% [1.2]. In Leeds we run an active screening programme for both
new entrant and contact screening with a great emphasis on patient education and
close follow-up.
Methods: We conducted a retrospective review of all the LTBI patients (excluding
those starting Rx pre anti-TNF) who were offered and accepted Rx in 2009 in

Leeds. We looked at the completion rate, side effects (SE) of the Rx and reasons
for not completing Rx.
Results: 184 LTBI patients were offered and accepted Rx. 89% (163/184) of the
patients successfully completed the Rx.

Table 1

Patient number Percentage

Total number of patients 184
Male 96 52%
Female 88 48%
Age

Range 1 month–48 years
Mean 25.7 years
Median 28 years

Source of referral
New entrant screening 136 74%
Contact tracing 36 20%
Occupational health referral 12 6%
Treatment

Isoniazid 6 months 28 15%
Isoniazid + Rifampicin 3 months 155 84%
Rifampicin 6 months 1

Treatment completed (attended last schedule appointment) 163 89%

Of those not completing the Rx 38% (8/21) had moved out of Leeds and another
38% (8/21) failed to follow up without known reason, only 3 patients stopped Rx
due to SE.
Conclusion: Good compliance is achievable with patient education and close
follow-up. Treatment side effects of LTBI are usually mild and self resolving.
References:
[1] Horsburgh C.R. Jr et al. Latent TB infection treatment acceptance and com-

pletion in the United States and Canada. Chest 2010;137(2):401-9.
[2] Rennie T.W. et al. Patient choice promotes adherence in preventive treatment

for latent tuberculosis. Eur Respir J 2007;30:728-735.

278. Epidemiology of multidrug-resistant and
extensively drug-resistant tuberculosis

P2610
Multi-drug resistant and extensively-drug resistant tuberculosis in the region
of Seixal: A 6 years revision
Marta Fradinho1, Clara Barroso2, Cristina Cristovao1, Fernando Nogueira1.
1Pneumology, Hospital de Egas Moniz - Centro Hospitalar de Lisboa Ocidental,
Lisbon, 2Pneumology, Pneumology Diagnosis Center of Seixal, Seixal, Portugal

Introduction: Portugal is the european country with larger incidence of tuberculo-
sis (TB). Multi-drug resistant tuberculosis (MDR-TB) corresponds to 1,9% of the
new cases in Portugal among 2002-2006, of wich 22% were extensively resistant
to the anti-TB therapy. MDR-TB is resistant either to, at least, isoniazid (H) and
rifampicin (R) and extensively-drug resistant (XDR-TB) if there is resistance to
HR, a Fluoroquinolones and at least 1 second line injectable therapy.
Objective and methods: Retrospective study with identification, characterization
and evaluation of patients with TB, followed in the Pneumology Diagnosis Center
(CDP) of Seixal CDP from 2002 to 2008 with diagnosis of MDR-TB and XDR-TB.
Results: There were notified 439 cases of TB in the area of the CDP of Seixal
from January 2002 to December 2008. There were identified 9 cases of MDR-TB
and no patient with XDR-TB. Concerning the 9 cases of MDR-TB, 4 showed
resistance to all first anti-TB therapy. Sixty seven percent were male. The average
of ages was of 38±17 years (21-79 years). Seven patients were diagnosed in
hospital admittance. Forty four percent of the patients presented prior history of
TB treatment. Five patients had alcoholic and/or drug habits, being 2 positive fo
Human Immunodeficiency Virus (HIV) serology. Six patients presented lung TB.
Six patients had good therapy adherence.
Conclusion: The number of new cases of MDR-TB in the studied population
is smaller than in the general national population. The diagnosis of TB and its
adequate treatment are crucial to avoid the emergence of MDR an XDR-TB, as
leads to restrictions on the therapeutic options.

P2611
The results of drug resistance survey of MDR-strains on second line drugs
obtains in national reference laboratory – “M.Nasta” Institute, Bucharest
Olga Moldovan, Daniela Homorodean, Elmira Ibraim, Monica Bendorf,
Cristian Popa. National Reference Laboratory, “M. Nasta” Institute
Pneumophtisiology, Bucharest, Romania

Objectives: To evaluate resistance of MDR strains to the second line drugs –
Kanamycin and Ofloxacine and XDR-TB among patients MDR-TB.
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Materials and methods: In 1 octombrie 2009-31 ianuarie 2010 was included in
this study 419 patients 53 new and 366 previously treated cases which had positive
cultures with MDR strains. The testing of this MDR strains was performed by
indirect method of proportion to second line drugs for critical proportion 1%.
Results: 1.For new cases results showed the confirmation of MDR strains 8,83%;
resistant to INH+RMP+KM 2,63%; resistant to INH+RMP+OFX 0,24.% and XDR
strains 0,95%.
2. For previously treated cases results showed the confirmation of MDR strains
49,64%; resistant to INH+RMP+KM 22,20%; resistant to INH+RMP+OFX 7,16%
and XDR strains 8,35%.
Conclusions: 1.The high percentage of MDR strains of previously treated cases-
49,64% is due to large number of patients provide from our Excellence Center of
MDR TB.
2.The percentage of XDR strains from MDR strains is 9,31%.

P2612
Epidemiological and microbiological characteristics of reported cases with
multidrug-resistant tuberculosis in the Republic of Bulgaria for the period
2007-2009
Vladimir Milanov1, Mariya Zamfirova1, Tonka Varleva1, Elizabeta Bachiyska2,
Antoniya Koleva3, Angelina Yaneva4. 1Directorate “Management of Specialized
Donor-Funded Programmes”, Ministry of Health, Sofia, Bulgaria; 2National
Tuberculosis Reference Laboratory (NRL-TB), National Center of Infectious and
Parasitic Diseases (NCIPD), Sofia, Bulgaria; 3Manager, Specialized Hospital for
Active Treatment of Lung Diseases, Gabrovo, Bulgaria; 4Programme
“Management of Specialized Donor-Funded Programmes”, Ministry of Health,
Sofia, Bulgaria

A retrospective study of all patients with multidrug-resistant tuberculosis (MDR-
TB) registered and reported in Bulgaria during the period 2007-2009 was per-
formed.
Aim: To make epidemiological and microbiological characteristics of all cases
with culture confirmed MDR-TB recorded and reported in the country during the
above-mentioned period.
Materials and methods: Case-based data for all TB patients recorded and reported
by the regional TB health facilities for the period 2007-2009, data sent by the
microbiological laboratories for TB diagnosis, and TB registries of the NRL-TB
at the NCIPD were examined.
Results: According to the case-based data, a total of 149 MDR-TB patients (age
range 18-87) were recorded and reported during the period 2007-2009, represent-
ing 5.3% of all tested with DST. Out of all MDR-TB cases, 107 (72%) were male.
Fifty-six patients (38%) were new, and 93 cases (62%) were previously treated.
Out of all registered MDR-TB patients, 88.6% were confirmed by the NRL-TB.
Conclusion: The case-based registries provide exact clinical, microbiological and
epidemiological information, avoiding case duplication during the reporting period.
The frequency of MDR-TB among previously treated TB cases is higher, mainly
among the relapses and the defaulters after previous treatment. Active investigation
among the contacts of MDR-TB cases and among targeted groups of TB patients
(defaulters, failure of treatment, chronic cases), and confirmation of the resistance
by the NRL-TB is needed, in order to provide timely and appropriate treatment of
all confirmed MDR-TB cases.

P2613
Multy-drug resistance tuberculosis (MDR-TB) in Federation of Bosnia and
Herzegovina during ten years
Aida Ustamujic, Hasan Zutic, Zehra Dizdarevic, Vesna Cukic, Irma Sladic,
Jasminka Maglajlic, M. Osmic, Jasmina Abazovic. Clinic for TB and Lung
Diseases, Clinical Center of Sarajevo University, Sarajevo, Bosnia and
Herzegowina

Multidrug-resistant tuberculosis (MDR-TB) defined as TB caused by strains of
Mycobacterium tuberculosis that are resistant to at least isoniazid and rifampicin.
The aim of this paper was to describe the resistance patterns of MDR-TB in
FB&H.
Material and methods: Retrospective analysis of the reported cases with MDR-
TB in FB&H during ten years (2000-2009) notified through drug susceptibility
testing (DST) in 5 laboratories according to the recommendation of the WHO and
IUATLD in Europe.
Results: Total cases with DST results: 1034 (never treated 913; previously treated
121) in 2000;1184 (1054;129) in 2001; 1036 (936;100) in 2002; 1042 (951;91) in
2003; 1125 (1048; 77) in 2004; 769 (692;77) in 2005; 908 (827;81) in 2006; 951
(847;104) in 2007; 518 (471;47) in 2008; 581 (529;52) in 2009.
MDR-TB among never-treated cases: 1 (0.11%) in 2000; 2 (0.19%) in 2001; 4
(0.42%) in 2002; 1 (0.10%) in 2003; 4 (0.38%) in 2004; 4 (0.57%) in 2005; 2
(0.24%) in 2006; 7 (0.82%) in 2007; 3 (0.63%) in 2008; 0 (0.0%) in 2009.
MDR-TB among previously-treated cases: 2 (1.65%) in 2000; 7 (5.42%) in 2001;
9 (9.0%) in 2002; 1 (1.09%) in 2003; 6 (7.79%) in 2004; 5 (6.49%) in 2005; 3
(3.70%) in 2006; 10 (9.61%) in 2007; 9 (19.14%) in 2008; 1 (1.92%) in 2009.
Conclusion: Data from FB&H show relatively low prevalences of MDR-TB dur-
ing ten years.The prevalence of MDR-TB remains low at 0.57% - 0.82% among
newly detected cases and 9.61% - 19.14% among previously detected cases.Recent
data also indicate a further desrease in MDR-TB. This decrease may likely be the
result of well implemented DOTS.Establishing reference laboratory facilities with

adequate capacity to supervise DST and surveillance activities in the country is a
critical step in MDR-TB control and care.

P2614
First national survey results of mycobacterium tuberculosis drug resistance
in Kosovo, 2007-2008
Xhevat Kurhasani, Gjyle Mulliqi-Osmani, Rukije Mehmeti, Bahri Tigani,
Bahri Beqiri, Ariana Kalaveshi, Naser Ramadani, Daniella Cirillo,
Emanuele Borroni, G.B. Migliori. TB Project, NGO KeA, Prishtina, Kosovo,
Albania

Objective: To estimate the prevalence of DR to the first–line anti TB drug among
new and previously treated cases of pulmonary tuberculosis.
Method: A national survey during 2007-2008 has been carried out, using “100%
sampling” method, according to WHO and IUTALD standards. Smear-positive
pulmonary TB patients aged ≥15 years were eligible. Drug susceptibility testing
using simple proportion method was performed against four first-line drugs, i.e.,
isoniazid, rifampicin, ethambutol and streptomycin.
Results: During one year enrolling period, 207 initial isolates of M Tuberculosis
were analyzed. Out of them 172 (83%) were from new cases and 35 (17%) from
re-treatment cases. Any resistance among new cases was 20.9% and 45.7% among
re-treatment cases. Resistance to INH was 0.6% among new cases and 5.8%
among re-treatment cases. MDR-TB was 0% among new cases and 11.5% among
re-treatment cases. All MDR-TB cases were distributed among re-treatment cases.
Conclusion: Low rates of MDR-TB in Kosovo are due to a well performing
national TB control program.

P2615
Drug resistant tuberculosis among Greek and immigrant patients in a
pulmonary department in northern Greece
Evangelia Fouka, Nikolaos Aggelis, Xrysovalantis Parisis, Dimosthenis Vlaikos,
Penelope Stefanopoulou, Sofia Lambaki, Nikolaos Galanis. 1st Pulmonary
Department, General Hospital G.Papanikolaou, Thessaloniki, Greece

Introduction: The proportion of TB cases among immigrants is gradually increas-
ing in Western European countries, posing a threat to disease elimination in the
coming decades.
Aim: To evaluate differences in prevalence of drug resistant tuberculosis among
native and immigrant patients treated in a respiratory department of a regional
general hospital in Northern Greece.
Subjects - methods: Clinical records data of patients with tuberculosis (new de-
tected cases-43, relapses-21) treated in our department during 2007-2010 were
retrospectively studied.
Results: 64 patients were recorded, 50 males and 14 females, 38 natives and
26 immigrants recently moved from Former Soviet Union countries. 13 natives
(34.2%) and 17 immigrants (65.2%) patients presented with extensive disease. 13
(34.2%) natives and 10 (38.4%) immigrants received therapy for a second time due
to relapse, interrupted treatment or treatment failure. Resistance was confirmed in
11 natives (28.9%) and 12 immigrants (46.2%) (p: 0.253), monoresistance in 11,
polyresistance in 8 and MDR TB in 4 patients.

Resistance patterms

Resistance Greeks Immigrants Sum

INH 1 1
PZ 3 2 5
SM 2 3 5
INH + PZ + ETH + SM + PAS 1 1
RF + PZ + ETH 1 1
RF + PZ + PAS 1 1
PZ + SM 1 1 2
PZ + ETH 1 1
PZ + SM + ETH 2 2
INH + RF 1 1
INH + RF + EMB + SM 1 1
INH + RF + PZ + EMB + ETH 1 1
INH + RF + PZ + SM + ETH 1 1

Conclusions: TB cases among immigrants tend to increase, contributing signif-
icantly to overall higher incidence rates. Immigrants also tend to present with
more severe disease and emerge more frequent relapses and higher prevalence of
resistant and MDR-TB.

P2616
Drug resistance pattern of mycobacterium tuberculosis complex at the main
reference tuberculosis centre in Greece, 2000-2010
Panagiotis Zois1, Pinelopi Sotiropoulou4, Apostolos Papavasileiou2,
Konstantina Broupi2, Stavroula Katsaflia2, Simona Karabela5,
Konstantinos Gourgoulianis3, Konstantinos Konstantinou2. 112th Department of
Pneumonology, Sotiria Chest Diseases Hospital, Athens, Greece;
2Anti-Tuberculosis Department, Sotiria Chest Diseases Hospital, Athens, Greece;
3Department of Pneumonology, School of Medicine, University of Thessaly,
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Larissa, Greece; 4Health Visiting Department, Higher Technological Educational
Institute, Athens, Greece; 5National Reference Laboratory for Mycobacteria,
Sotiria Chest Diseases Hospital, Athens, Greece

Background/Aim: Drug-resistant tuberculosis (TB) is a major issue for Public
Health. This study was conducted to assess the prevalence of drug resistance
to M. Tuberculosis at the main reference tuberculosis centre in Athens, Greece
(Anti-Tuberculosis Department, “Sotiria” Chest Diseases Hospital).
Methods: We retrospectively reviewed 343 isolates of drug resistant M. Tubercu-
losis, from 2000 to 2010, and collected data about demographic characteristics and
drug susceptibility. Antimicrobial drug susceptibility was tested using the method
of proportion with Löwenstein–Jensen and BACTEC MGIT System.
Results: A total of 1747 patients (new culture-positive TB cases from 2000 to
2010) were analyzed. Individual drug resistance was as follows: 242 isolates
(13,9%) were resistant to isoniazid, 167 (9,6%) to rifampicin, 130 (7,4%) to
ethambutol, and 227 (13%) to streptomycin. The overall resistance to any drug
was 19,6%, while 145 isolates (8,3%) were resistant at least to isoniazid and
rifampicin (multidrug resistant, MDR) and 39 isolates (2,2%) were resistant at
least to isoniazid, rifampicin, any fluoroquinolone and one of three injectable
second-line drugs (extensively drug resistant, XDR). We should notice that none
of the patients was HIV-positive.
Conclusion: A significant increasing trend in resistance rates to the four first-
line anti-TB drugs, and any other drug, was observed during the 11-year period.
MDR-TB and XDR-TB have emerged as a major public health threat in Greece,
considering the immigration trend and the country’s key-point. The development
of “direct observed therapies” (DOTs) in Greece, according to WHO guidelines,
is of great importance.

P2617
Multi drug resistant tuberculosis in a tertiary university hospital
Abdalla Khoury1, Omar Balash2, Lina Kayalli2, Ahmad Touma3. 1Department
of Pulmonary Diseases, Aleppo University Hospita, Aleppo, Syrian Arab
Republic; 2Department of Bacteriology, Aleppo Faculty of Medicine, Aleppo,
Syrian Arab Republic; 3Deparment of Respiratory Diseases, Ministry of Health,
Aleppo, Syrian Arab Republic

Objective: The interest of this study was to evaluate the rate of recovery and the
mean time to detection (TTD) of mycobacterium tuberculosis in clinical specimens
with two culture systems, the BACTEC MGIT 960 and Löwenstein-Jensen (LJ)
medium. and determinate the type and rate of anti tuberculosis drug resistance.
Methods: We studied 325 specimens decontaminated with NaLC-NaOH then
inoculated onto Bactec MGIT960, and L.J. medium. We compared, the rate
of recovery, mean time to detection, contamination rates of MGIT and L.J. –
(Lowenstein-Jensen)medium. We did identification to all positive specimen then
we did susceptibility test to all Mycobactruim Tuberculosis samples.
Results: A total of 209 Mycobacterial isolates (161Mycobactruim tuberculosis,
and 48 NTB (non tuberculos bacilli) were detected. The recovery rates were 64.3%
with MGIT and 55.7% with L.J. the rates of contamination for each of the systems
were 6.5% with MGIT and 4% with L.J.
The TTDs for mycobacteria were 13.1 days with BACTEC MGIT 960 and 27.3
days with LJ.
Resistance to STR was found in 7 (4.5%) patients, INH in13 (8.6%), ETH in 3
(1.8%), RIF in 5 (3.1%) and resistance to PYR in 6 (3.7%)
Conclusion: The Bactec MGIT system is a sensitive, rapid, mycobacterial cul-
turing system. However, the high contamination rate is a concern that should be
carefully evaluated in the clinical setting. Drug resistance was associated with
a history of previous anti-TB treatment (p = 0.017). Monoresistance to a sin-
gle first-line agent was found in 22 (13.6%), while polyresistance was noted in4
(2.5)%. Multidrug-resistant M. tuberculosis was noted in 0.6% of all MTB isolates.
X-MDR TB was not detected in our specimens.

P2618
Multidrug resistant pulmonary TB: Characteristics of drug resistance
profiles of MBT in Ukraine
Irina Liskina, Svetlana Kuzovkova. Pathology, National Institute of
Phthisiology&Pulmonology, Kiev, Ukraine

About 9% of newly diagnosed pulmonary (P) TB is accompanied by MDR, and
among patients with chronic forms that level is 30-70%. Knowledge of drug
resistance (DR) is important for treatment and to forecasting the outcome.
Aim: The aim was to determine the current DR profiles and their prevalence
among PTB pts in Ukraine.
Materials and methods: Medical records, results of microbiological examination
of pts for a year.
Results: 224 cases of verified MDR-PTB were established, 142 men and 82
women, average age – 32,54±3,9 years. The initial or secondary resistance were
determined. It was in 59 (21,33%) and in 165 (73,66%) pts respectively. To
analyze the DR profiles all patients were divided into 2 groups: the 1st included
59 (26,33%) pts with DR only to first-line drugs, and the 2nd - 165 (73,67%)
pts with additional DR to second-line drugs (s). Profiles formed on the base of
first-line drugs. We have identified 7 profiles in 1st group: HR, HRS, HRE, HRZ,
HRSE, HRSZ, HRSZE; and 7 in 2nd: HR+s, HRS+s, HRE+s, HRZ+s, HRSE+s,
HRSZ+s, HRSZE+s. The most common in 1st was HRS profile – 28 (46,67) pts.

Less common are HRSE and HRSZ (21,67% and 10,0% respectively). The pre-
dominance of HRS and HRSZ profiles was found in the 2-d group – 71 (31,69%)
pts and 41 (25,0%), respectively. Totally HRS profile was in 99 (44,19%) pts. The
smallest spread has HRE and HRZ (1,79% and 3,57% respectively).
Conclusion: The majority of cases (73,66%) has secondary MDR and simulta-
neously DR to first-line drugs and to s. Most common is HRS profile – as with
maintaining sensitivity to s, and in presence of additional resistance to the different
number s. The smallest spreads have HRE and HRZ-profile.

P2619
Secondary drug resistance during an intravenous intermittent chemotherapy
in newly cases TB
Tatyana Petrenko, Vladimir Krasnov. Medical, Novosibirsk Research TB Institute,
Novosibirsk, Okhostkaya Str, 81a, Russian Federation

The purpose: To study frequency secondary drug resistance M. tuberculosis (SDR)
during an intravenous (IV) intermittent chemotherapy in newly cases TB.
Methods: 76 pulmonary TB patients without previous chemotherapy enrolled in
study. IV intermittent chemotherapy (3 times a week) appointed to 38 patients
(IIC-group): isoniazid (H) and rifampicin (R) – 10 mg/kg IV, streptomycin (S) –
16 mg/kg intramuscularly (IM), pyrazinamide (Z) – 25 mg/kg per os. 38 patients
received daily same doses of H, R, Z per os and S IM (a group of comparison).
Both groups were identical. We determined SDR initially and every 2 month of
patient treatment during 5-14 months.
Results: Initially there were 16 patients IIC-group and 11 in a comparison group
with fully sensitive TB. In IIC-group there were 6 patients with primary MDR and
16 with primary drug resistance (not the combination of H&R). In comparison
group there were 4 patients with primary MDR, and 23 with primary drug resis-
tance. During chemotherapy 36 patients IIC-group and 34 from comparison group
became sputum negative after 3,17±0,4 and 2,7±0,5 months accordingly (p=0,17,
Mann-Whitney U-test). During the IV intermittent chemotherapy SDR appeared
at 5 patients, secondary MDR – at 1 from 5. In comparison group SDR appeared
at 4 patients, secondary MDR at 3 from 4 (RR = 1,54, 95%CI: 1,34–1,75). The
mean term of formation SDR appeared in 3±0,3 and 2±0 months accordingly (p
= 0,03, Mann-Whitney U-test).
Conclusion: The occurrence risk of secondary MDR is lowered, SDR term is
slower in IIC-group than in group of daily treatment, in about 3 months from the
start of chemotherapy. This term coincides with sputum negative results at patients
of both groups.

P2620
Drug resistance among new TB cases and relapses
Punga Victor, Larisa Rusakova, Yakimova Marina, Kapkov Lev, Elvira Putova.
Epidemiology, CTRI RAMS, Moscow, Russian Federation

Purpose of the study: To study prevalence and range of drug resistance (DR) of
TB mycobacteria (MbT) among 41,574 new TB cases and 5,890 relapses in 14 RF
territories over the period of 2007-2009.
Materials and methods: Analysis of MbT DR was performed based on the official
and applied statistical data quarterly received at the Center of Monitoring, CTRI
RAMS.
Results: Over the period of 2007-2009, the proportion of new cases with DR MbT
increased from 30.9% to 40.1%, and with MDR TB - from 10.8% to 13.2%. In the
group of relapses the incidence of DR (48.4% and 55.4%) and MDR (26.7% and
33.0%) was much higher than among new TB patients. One third of new TB cases
had resistance to isoniazid and streptomycin and 15.0-20.0%% of new TB cases
were resistant to rifampicin and ethambutol. Among TB relapses DR TB, MDR
TB and any other resistance to isoniazid, streptomycin, rifampicin and ethambutol
was reported 2-3 times more often than among new TB cases. Over the period of
2007-2009, the rage of drug resistance was increasing in all TB patients; cases of
XDR TB were reported regularly.
Conclusion: Over the period of 2007-2009, an annual increase in proportion and
number of DR cases was reported. Therefore, it is necessary to perform monitoring
of quality of the laboratory tests, data collection and follow up of TB patients’
groups. Knowledge of DR MbT range of patients allows performance of the
adequate chemotherapy, its adjustment, evaluation of the epidemiological situation
on TB and timely managerial solutions. Increase in prevalence of DR MbT is the
result of the previous failed courses of chemotherapy.

P2621
Drug resistance in pulmonary TB patients: Analysis of dynamics
Ludmila Pankratova1, Ekaterina Pereselentseva2, Ludmila Vlasova2.
1Phthisiopulmonology, Saratov State Medical University, Saratov, Russian
Federation; 2Microbiology Lab, TB City Hospital, Saratov, Russian Federation

MBT drug resistance (DR) frequently causes lack of treatment efficiency in TB
patients. The use of standard WHO treatment protocols has not brought about a
MBT DR/MDR decrease: on the contrary, the share of patients with primary MDR
has increased 15-27 times over the 2005-2008 period. In 2008, in some regions of
Russia patients with primary MDR MBT constituted 20-25% of the total number
of TB patients.
In 2010, we conducted an analysis of MBT DR in 312 pulmonary TB patients
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treated in the specialized City TB City Hospital in Saratov, Russia. Primary DR
was 60.7% (2008 – 54.6%). Secondary DR was 88.1% (85.6% in 2008), including
84.9% in previously treated and 93.1% in the chronic group. Monoresistance was
observed very infrequently.
Primary MDR was 23.5% (2008 - 16.8%); MDR among secondary DR was 64.0%
(2008 - 55.0%). In 2 group MDR level was 58.5%, in 3 group - 72.5%.
In newly diagnosed group, DR was mainly noted to the Line 1 drugs: Isoniasid
(H) - 45.0%; Streptomycin (S) - 31.3%; Rifampicin (R) 26.0%; Mycobutin (Mb)
and Ethambutol (E) - 23.5%. DR to Line 2 drugs was in the 2.0% - 9.8% range.
The previously-treated group displayed an even graver tendency: DR to S was
71.3% (over twice that of primary DR); H - 65.7% (20% higher); R - 60.1% (twice
as much); E - 39.9% (10 times higher); Ofl - 8.4% (over two times higher); Cap
- 10.5% (twice as much); K - 44.0% (4.5 times higher); A - 22.4% (11 times
higher).
Conclusion: The situation clearly calls for a revision of the treatment protocols,
as the use of four Line 1 drugs (with 1

4 of the patients being DR to at least two of
them) inevitably renders the treatment ineffective.

P2622
To determine the acquired resistance of mycobacterium tuberculosis by
culture to 1st line anti-tuberculous drugs in non responding smear positive
patients who have taken category 1
Saifullah Baig, Nadeem Rizvi, Nausheen Saifullah. Chest Medicine, Jinnah Post
Graduate Medical Center, Karachi, Sindh, Pakistan

Background: The strongest risk factor for drug resistance is previous history of
tuberculous treatment. Currently the national tuberculosis control program recom-
mends drug susceptibility testing in failures of retreatment cases. This study is
being conducted to see the drug resistance pattern in failures and defaulters of
initial treatment before starting a retreatment regime
Material and methods: Study Design: Descriptive case series
Setting: This study was conducted in the OPD of Thoracic Medicine JPMC
Karachi.
Sampling technique: Non probability purposive sampling.
Results: Among 60 selected patients of category 1 sputum smear positive, 14
(23.3%) were defaulter, 38 (63.3%) relapse and 8 (13.3%) patients were of
treatment failure.
Culture sensitivity has shown 58 (96.7%) positive patients and only two (3.3%)
were negative.
Multidrug resistance was found in 15 (25%) patients. MDR cases were 6 (42.9%)
among 14 defaulters, 4 (10.5%) among 36 relapsed and 5 (62.5%) among 8
treatment failure patients.
Rifampicin resistance was found in 20 (34.5%) patients. Isoniazid was resistant in
19 (32.8%) patients. Ethambutol was resistant in 21 (36.2%) patients. Pyrazinamide
was resistant in 17 (29.3%) patients. Streptomycin was resistant in 10 (17.2%)
patients. None of antitubercolous drug was resistant among two culture negative
patients. Multidrug resistance (MDR) was observed in 15 (25.9%) patients.
Conclusion: We conclude that levels of MDR-TB is very high in patients not
responding to CAT1 anti tuberculous drugs in our community.

P2623
Impact of drug resistance over sputum conversion in tubercular patients
receiving re-treatment regimen
Prem Parkash Gupta, P.T. Yasir. TB & Respiratory Medicine, PGIMS, Pt B D
Sharma University of Health Sciences, Rohtak, Haryana, India

Background: Previous tubercular treatment is known to be associated with high
drug resistance.
Objectives: To assess the impact of drug resistance over sputum conversion in
tubercular patients receiving supervised re-treatment regimen.
Methods: A total of 101 smear positive pulmonary tuberculosis patients [relapse
(65), failure (23), and defaulter (13); all with age ≥ 15 years] registered for
re-treatment at our Institute were included. Drug susceptibility testing (DST)
was done using Lowenstein-Jensen media. All patients were given thrice weekly
supervised re-treatment regimen. Sputum microscopy was done in all patients at
initiation and also at the end of 1st, 2nd, and 3rd months.
Results: 41.50% of patients in relapse group, 85.71% in failure group, and 70% in
default group had drug resistance. Sputum conversion during initial three months
in relapse group was 29.23%, 60%, 64.61%, respectively; same for failure group
was 0%, 0%, 4.36%, respectively; and that for default group was 23%, 38.46%%,

Table 1. Sputum conversion across first 3 months

Drug Resistant/sensitive 1st month 2nd month 3rd month

INH S (n=38) 42.10% 86.84% 94.73%
INH R (n=46) 2.17% 2.17% 2.17%
Rifampicin S (n=53) 32% 64.15% 69.81%
Rifampicin R (n=31) nil nil nil
Ethambutol S (n=68) 25% 50% 52.94%
Ethambutol R (n=16) nil nil 6.25%
Streptomycin S (n=59) 28.81% 57.62% 62.71%
Streptomycin R (n=25) nil nil nil

S = sensitive to drug; R = Resistant to drug.

46.15%, respectively. Table-1 shows impact of individual drug resistance on sputum
conversion.
Conclusions: Drug resistance was observed to be the most important determinant
for poor sputum conversion across all subcategories in present study.

P2624
Patterns of drug resistance at initiation of re-treatment across relapse, default
and failure subcategories in previously treated tubercular patients
Prem Parkash Gupta, P.T. Yasir. TB & Respiratory Medicine, PGIMS, Pt B D
Sharma University of Health Sciences, Rohtak, Haryana, India

Background: Previous tubercular treatment is known to be a strong determinant
for development of drug resistance.
Objectives: To assess for drug resistance at the start of re-treatment in tubercular
patients attending our Institute.
Methods: 111 smear positive pulmonary tuberculosis patients [relapse (72), failure
(26), and defaulter (13); age ≥ 15 years; 86 male] were included. Drug suscep-
tibility testing (DST) was done using Lowenstein-Jensen media (LJDST) in all
patients and Middlebrook 7H12 media (RMDST) in 37 patients.
Results: 41.50% of patients in relapse group, 85.71% in failure group, and 70% in
default group had drug resistance over LJDST. Using RMDST, 63.63% of patients
in relapse group, 100% in failure group, and 83.33% in default group had drug
resistances. Individual drug resistances are shown in Table-1.

Table 1. Individual drug resistances

Drug & DST method Relapse group Failure group Defaulter group

INH, LJDST 26.15% 86.96% 61.53%
INH, RMDST 30.76% 88.23% 71.42%
Rifampicin, LJDST 13.84% 78.26% 30.76%
Rifampicin, RMDST 30.76% 82.35% 57.14%
Ethambutol, LJDST 7.69% 34.78% 23.07%
Ethambutol, RMDST 15.38% 29.41% 28.57%
Streptomycin, LJDST 15.38% 47.82% 23.07%
Streptomycin, RMDST 23.07% 58.82% 28.57%
Pyrazinamide, RMDST 7.69% 23.52% 0%

Previous drug intake and subcategory were significant factors for drug resistance.
It was also associated with smoking, poor education and economic factors but not
with age or sex.
Conclusions: We observed significant drug resistance; highest for failure subcat-
egory followed by default and relapse ones. Such high drug resistance requires
DST at start of tubercular re-treatment in all patients.

P2625
Clinical characteristics and mortality patterns of MDRTB patients in India
C. Sudheendra Ghosh, L. Jeyaseelan, B. Ronald Win, R. Kamala, K.R. Renu.
Department of Pulmonary Medicine, Ananthapuri Hospital and Research Centre,
Thiruvananthapuram, Kerala, India Department of Biostatistics, Christian
Medical College, Vellore, Tamil Nadu, India Departmentof Pulmonary Medicine,
Government Medical College, Thiruvananthapuram, Kerala, India Government
Health Services Department, Chest Diseases Hospital, Thiruvananthapuram,
Kerala, India CERTC, Government Medical College, Thiruvananthapuram,
Kerala, India

Introduction: This study gathered information on genesis of MDR TB at 3 centers
in India which helps understand the current clinical practice and management of
MDR TB and helps to standardize diagnostic and therapeutic strategies relevant
for resource poor setting.
Primary objective: To describe the clinical profile, of patients with MDR TB and
suspect MDR TB patients in India and their out come.
Study design: Descriptive follow up study.
Study setting and population: Private and public health sector: Patients attending
primary, secondary and tertiary health care centers in selected study areas in India.
Study period: 1st June 2007 to 30th May 2009.
Study Variables Clinical Outcome Measures: Cure - Patients treated for 18 -
24 months and who remain smear and culture negative; Likely cures - patients
treated for at least 12 months, and who remain smear and culture negative;
Absconders/Defaulters and Death.
Results: 344 cases,either suspect or confirmed cases of MDR-TB from 3 different
states in India were recruited. 71 cases were culture +ve for MDR TB. 15.77%pa-
tients died. 59.54% of the patients had far or moderately advanced chest X-ray
lesions. The BMI of patients who died was less than 20 (87%). 27.4% of the
patients who died had diabetes.75% were males. Smoking index was moderate to
heavy for 25%.More than 50% of the patients were aged between 30 - 50. 58%
of patients had previous treatment with 4 drugs and 10% had received second line
drugs. 67% of the patients utilized government facility for their treatment. With
proper treatment success was > 60%.
Conclusion: MDRTB if not treated can lead to early death among patients with
low BMI, Diabetes Mellitus and far advanced chest X ray lesions.
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P2626
Resistance pattern to WHO CAT IV regimen in patients suspected of drug
resistance tuberculosis presenting to a specialist office practice in Mumbai
Parag Chaudhari1,2, Arvind Kate1,2, Joerg Leuppi1, Michael Tamm1,
Prashant Chhajed1,2. 1Lung Care and Sleep Centre, Institute of Pulmonology,
Medical Research and Development, Mumbai, Maharashtra, India; 2Lung Care
and Sleep Centre, Fortis-Hiranandani Hospital, NaviMumbai, Maharashtra, India

Aim: Patients with suspected drug resistant tuberculosis (DRT) may be empirically
started on WHO CAT 4 regimen until TB culture & drug sensitivity are awaited or
may follow the entire regimen empirically. We undertook this study to find drug
sensitivity pattern to CAT IV anti TB drugs in patients suspected to have drug
resistant tuberculosis.
Methods: 27 patients with suspected DRT having sputum or BAL for TB culture
positive were included. First line, second line and newer anti-tuberculosis drug
susceptibility data were retrospectively analyzed. Sensitivity to cycloserine was
not available.
Results: 18 patients (66.67%) had multi drug resistant TB, 2 patients (7.41%)
had XDR TB and 12 patients (44.44%) showed resistance to all first line anti-
tuberculosis drugs. Out of the 5 drugs tested in category 4, 2 patients demonstrated
resistance to all 5 drugs, 6 patients to 4 drugs, 5 patients to 3 drugs, 6 patients to
2 drugs and1 patient to one drug. Drug resistance pattern is shown in the tables.

Table 1. Drug susceptibility pattern

Sr. No 1st line anti-TB drugs Resistant (n) Resistantce (%)

1 Isoniazid 21 77.78
2 Rifampicin 20 74.07
3 PZA 18 66.67
4 Ethambutol 12 44.44
5 Streptomycin 20 74.07

Table 2

Sr. No 2nd line anti-TB drugs Resistant (n) Resistance (%)

1 Amikacin 2 7.41
2 Capreomycin 2 7.41
3 Kanamycin 2 7.41
4 Moxifloxacin 8 29.63
5 Ofloxacin 15 55.56
6 PAS 8 29.63
7 Ethionamide 15 55.56

Newer Drug
8 Clofazimine 0 0

Conclusion: The occurrence of in vitro drug resistance to category 4 anti TB drugs
is very high in patients suspected to have drug resistant tuberculosis. This poses
challenges to administration of empiric anti TB treatment.

P2627
Multidrug-resistant tuberculosis in a kidney recipient
Ventsislava Pencheva, Daniela Petrova, Ognian Georgiev. Internal Medicine,
Clinic of Pulmology, UMHAT “Alexandrovska” Medical Univ., Sofia, Bulgaria

A 38-year-old female, ten years after renal transplantation was referred to hospital
with symptoms of fever and chest pain. The chest X-ray showed a massive solitary
lession over the left hilus. The thoracic computed tomography detected infiltrative
area in first, second and third segments in left lung with bilateral fibrosis and
calcifications. The fiberoptic bronchoscopy showed a severe inflammation of the
wall of upper left lobe, which was covered with white mucous material, easy
bleeding on contact. The results of bronchoalveolar lavage were microbiological
and histological negative for tuberculosis (TB) and other bacterial pathogens.
The immunology test for TB (T-spot.TB) was positive. Due to the CT finding
and positive T-SPOT.TB was started triple tuberculostatic therapy till the culture
result for TB become ready. 34 days later the patient was re-hospitalized with
fever and meningitis instead of the treatment. The result of the lumbal punction
was lymphocyte liquid. The result from TB-culture was ready in the same time.
Multidrug- resistant TB (MDR-TB) was proved in this patient. Antituberculosis
treatment with four medicaments from second line was started.
Tuberculosis is a frequent infectious complication in patients on renal replacement
therapy, as a result of immunosuppression from uremia and drugs in the post-
transplantation period. The frequency of MDR-TB increases in last years. That
requires treatment with second line drugs for longer period than patients infected
with drug-sensitive strains and is with higher mortality rates.

P2628
Dynamics of production thyroid-stimulating hormone in patients with
multiple-drug resistant tuberculosis (MDR-TB) on the background of
prolonged chemotherapy
Tatiana Morozova, Tatiana Salina. Department Phthisiology, Medical University,
Saratov, Russian Federation

Treatment of patients with pulmonary tuberculosis with MDR-TB requires the

use of drugs 2 rows that have a large number of adverse reactions. It is assumed
that prolonged simultaneous reception use of protionamide and PASK can reduce
thyroid function.
Aim: Evaluation of trends in production of thyroid-stimulating hormone (TSH) in
patients with MDR-TB on the background of prolonged combined chemotherapy.
Methods: TSH levels in serum were determined in 102 patients with MDR-TB,
initially and after receiving patients 60, 120, 180 doses of a combination of
antibacterial drugs (capreomycin, protionamide, pyrazinamide, PASK, ofloxacin,
cycloserine) by immunoenzyme method.
Results: The level of TSH in patients with MDR-TB before therapy was low
(mean 1,57±0,19 mkME/ml). After receiving 60 and 120 doses of the drugs level
of the TSH of patients increased (2,95±0,57, p=0.046 and 3,32±0,41 mkME/ml,
p=0.0016, respectively). Significant increase in TSH was observed in 20% of
patients without clinical manifestations of hypothyroidism. On the background
of receiving of drugs (180 doses) TSH levels decreased slightly (2,38±0,37
mkME/ml). Increased TSH persisted in 13% of patients.
Conclusions: In patients with MDR-TB in the background of the combined re-
ception 6 drugs observed increase in TSH levels in the absence of clinical signs of
hypothyroidism. The downward trend in TSH levels with continued therapy with-
out the abolition of drugs (180 doses) may indicate the inclusion of compensatory
mechanisms, and at this stage of treatment does not require additional correction
of thyroid function.

279. Tuberculosis epidemiology and public
health

P2629
Evolution of tuberculosis in an area of Vizcaya
Sandra Pedrero Tejada1, Begoña Vilar Achabal2, Maria Alfonso Imizcoz1, Israel
Lopez Mirones2, Luis Miguel Soria Riendas2, Nuria Marina Malanda1, Ines
Martinez Rienda2, Esteban Ciruelos Ayuso1, Rafael Zalacain Jorge1, Elena
Urra Zalbidegoitia2. 1Pneumology, Cruces Hospital, Barakaldo, Spain;
2Microbiology, Cruces Hospital, Barakaldo, Spain

Aim: To study the evolution of Mycobacterium tuberculosis (MT) over a period of
21 years in our area and to know the resistance rates to first-line antituberculostatic
drugs.
Material and methods: We studied all cases of MT infection diagnosed between
1989 and 2009 in our hospital, attending a population of 420.000.
Results: In this period, 2.164 cases of MT infection have been diagnosed. The
mean incidence rate was 24.5 per 100,000 inhabitants per year (maximum 42.6 in
1992 and minimum 11.9 in 2008). The mean age was 46.8, with a higher incidence
in the group of 30-49 years.The gender distribution was 1.8 men/women. In 262
cases there was coinfection with HIV (12.1%), with a maximum of 23.6% (n =
35) in 1993 and minimum of 2.5% (n = 2) in 2004.
The location was pulmonary in 74.2%, extrapulmonary in 20.1% and disseminated
in 5.7%. In patients co-infected with HIV, the presentation was pulmonary in
61.4%, extrapulmonary in 13.4% and disseminated in 25.2%. 61 strains have been
detected with some resistance (2.8% of general population, which corresponds
to 3% in non-HIV and 1.5% of coinfected). There were 36 strains resistant to
isoniazid (1.7%), 11 to rifampicin (0.5%), 3 to ethambutol (0.14%) and 25 to
streptomycin (1.2%). 17 strains were resistant to more than one drug. Of these, 6
were resistant to at least isoniazid and rifampicin (MDR-TB).
Conclusions: 1.The incidence of MT has clearly diminished over the study period.
2. There has been no change over the years in terms of gender distribution, age
groups and location of MT. 3. HIV co-infection has less importance as a risk factor
associated. 4. Resistance to first-line drugs is rare in our area and maintains stable
levels. 5. We have found some MDR-TB in the study period.

P2630
Evolution of the incidence of tuberculosis in the iII health area of the
Principado of Asturias, Spain
Jose-Maria Garcia-Garcia1, Fernando Alvarez-Navascues1, Manuel Villanueva1,
Henar Villar2, Juan-Jose Palacios3, Jesus Allende1, Andres Sanchez-Antuña1,
Manuel Martinez-Muñiz1, Jose-Antonio Gullon1, Aida Fernandez-Pantiga1,
Jose-Manuel Fernandez-Carreira4, Ana Fernandez-Quiroga5,
Begoña Gonzalez-Gonzalez5. 1UGC Neumologia, Hospital San Agustin, Aviles,
Asturias, Spain; 2Microbiologia, Hospital San Agustin, Aviles, Asturias, Spain;
3Unidad de Referencia de Micobacterias, Hospital Universitario Central de
Asturias, Oviedo, Asturias, Spain; 4Investigation, Hospital San Agustín, Aviles,
Asturias, Spain; 5Atencion Primaria, Area Sanitaria III, Aviles, Asturias, Spain

Aim: Description of the evolution of the incidence of tuberculosis (TB) in the last
10 years and the different circumstances that can have influence on it.
Methods: We collected all the cases of cultured proven TB. We describe factors
that can have influence: 1. Number of immigrants, HIV co-infection, immunosup-
pression (biological therapy included). 2. Molecular epidemiology. 3. Treatment
follow-up. 4. Contacts study.
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Results: Our Health Area has 155, 000 inhabitants and we had 388 TB patients in
10 years,with a global incidence of 25/100,000 population per year (15/100,000 last
year). 1. The percentage of immigrants, HIV co-infection and immunosuppression
is small (figure 1).

2. The molecular study performed in 50 patients (2008-2010) shows clustering in
74%. 3. We had 89% of patients treated with successful results (cure or treatment
completion). 4. We had performed contacts study during all the period but we
only know data since 2008 when we started a Pilot Programme (we studied 398
contacts from 82 patients, with 128 infected contacts with preventive therapy).
Conclusions: We had a continuous decrease in the incidence of TB, mainly in
the last year, with a small percentage of immigrants, HIV co-infection and im-
munossupresive therapy, good therapy compliment, and a Programme of study of
contacts in a region with recent TB transmission. All together can explain the
decrease of TB incidence.

P2631
Epidemiology of tuberculosis in the province of Siena
Simonetta Gianni, Paolo Michele Olia. Out-Patients’ Department of Pulmonary
Diseases, Le Scotte Hospital, Azienda Ospedaliera-Universitaria Senese, Siena,
Italy

The AA. studied the epidemiology of tuberculosis (TB) from 2003 to 2008 in
the Province of Siena. The population increased from 265.907 residents in 2003,
to 288.378 in 2008. Its% distribution in the districts was at 2008: Val d’Elsa
(24%), Siena downtown (23%), Val di Chiana (23%), Val d’ Orcia-Amiata (9%),
Crete-Val d’ Arbia (9%), Chianti (6%), Val di Merse (6%). The% of immigrants at
2008 in the districts was: Chianti 10.9%, Val di Merse 10.5%, Crete-Val d’ Arbia
8.4%, Val d’ Elsa 7.9%, Val di Chiana 7.9%, Val d’ Orcia-Amiata 6.2%, Siena
downtown 5.7%. In the period considered, TB constantly increased, and the%
of 10 cases/100000 inhabitants of the countries with low incidence of TB, was
exceeded in 2007 with 12 cases/100000 inhabitants, 10 cases/100000 in 2008. The
incidence between the immigrants exceeded 7 times that between the Italians, from
30/100000 to 65/100000 residents for immigrants, from 4.2/100000 to 9/100000
residents for Italians; probably the incidence in immigrants was underestimated
as the study considered only the notified cases and the regular immigrants. The
greatest incidence of TB was in the districts of Val d’Elsa and Siena downtown.
The immigrant TB patients were younger than italian patients (35±15 vs 56±20
years old, p<0.05). The 86.4% of the 142 patients examined were affected by TB
diagnosed for the first time, the 13.6% by relapses of TB.
No significative differences were found concerning the incidence of pulmonary and
extra-pulmonary TB; the 66.4% of Italians were affected by pulmonary TB, the
28.2% by extrapulmonary TB, the 5.4% by pulmonary+extrapulmonary TB; the
68.6% of immigrants were affected by pulmonary TB, the 26.8 by extrapulmonary
TB, the 4.6% by pulmonary+ extrapulmonary TB).

P2632
A 3 year (2007-2010) tuberculosis treatment analysis in Belfast City Hospital,
Northern Ireland
Izhaq Masih, Anne Breen, Shepherd Richard, Cecelia O’Kane. Respiratory
Medicine, Belfast City Hospital, Belfast, Northern Ireland, United Kingdom
Respiratory Medicine, Belfast City Hospital, Belfast, Northern Ireland, United
Kingdom Respiratory Medicine, Belfast City Hospital, Belfast, Northern Ireland,
United Kingdom Respiratory Medicine, Belfast City Hospital, Belfast, Northern
Ireland, United Kingdom

Introduction: Tuberculosis is on the rise globally. Northern Ireland is facing
the enormous task to identify, diagnose and treat tuberculosis. Anti-tuberculosis
treatment can be tedious and the side effects can hamper management and outcome.
Objectives: To note the prevalence among local and immigrant patients, ascertain
the HIV status and concordance and tolerance of ant-tuberculosis drugs.
Methods: A retrospective clinical notes review, microbiology and biochemistry
laboratory record analysis.

Results: In total 92 patients, half were originally from Northern Ireland [Table];
61% male and 39% female. The mean age was 50 (± 21) years with a bimodal
age distribution between immigrants (36±11 years) and local patients (66.5±15.5
years).

Table 1

Country of origin Total %

Northern Ireland 45 49%
Indian Subcontinent 20 22%
Africa 13 14%
Far East 9 10%
Eastern Europe 5 5%
Total 92 100%

The majority (67%) had pulmonary and 20.5% had lymph node involvement. Rest
had skin, bone, peritoneum, and psoas abscess disease. Culture positive were 76%
and smear positive 45%. The majority (79%) were fully and 4% were partially
sensitive to the treatment. One patient was multi-drug resistant. Four percent had
HIV. The commonest side effect was minor GI upset (7%). Hepatitis and arthralgia
occurred in 5.5%, minor skin reactions in 3%, and renal impairment, peripheral
neuropathy, febrile reaction and retrobulbar neuritis in 2% each. Seven percent of
patients received directly observed therapy.
Conclusion: Tuberculosis is increasingly prevalent among the local population.
Only 4% were HIV positive. Good drug compliance was observed in two third of
patients. Treatment was modified in 24%, no treatment was stopped.

P2633
What patients account for the post-socialist increase in pulmonary
tuberculosis?
Alan Altraja1, Piret Viiklepp2, Kai Kliiman3, Heinart Sillastu1, Lea Pehme3.
1Department of Pulmonary Medicine, University of Tartu, Tartu, Estonia;
2Estonian Tuberculosis Registry, National Institute for Health Development,
Tallinn, Estonia; 3Lung Clinic, Tartu University Hospital, Tartu, Estonia

Background: After a steady decline in tuberculosis (TB) from 1954 (417/105/yr)
to 1992 (21/105/yr), along with the overwhelming societal and health care changes
after independence was declared in 1991, Estonia experienced a resurgence of TB
incidence since 1993, which peaked at 47.5/105/yr in 1998, without immigration
playing a major role.
Aims: To reveal whether patients with particular characteristics accounted for the
increasing incidence of pulmonary TB (PTB) in the changed societal conditions
(1995–2003) compared to the “low incidence period with a decrease” (1985–1991)
to determine the populations under significant risk in such circumstances.
Methods: TB-related characteristics of all PTB cases diagnosed during 1985–1991
(n=362, median age 43.0 yr) and 1995–2003 (n=668, median age 44 yr) in Tartu
city and county in Estonia were subjected to logistic regression analysis to find
determinants of PTB characteristic of the independence period.
Results: During independence, there were significantly more smear-positive pa-
tients (OR 2.39, 95%CI 1.57-3.64), those who sought help because of symptoms
(OR 2.40, 95%CI 1.73-3.31), and those who had had TB contact (OR 5.03, 95%CI
3.68-6.88), but significantly less alcohol abusers (OR 0.60, 95%CI 0.42-0.87),
smokers (OR 0.57, 95%CI 0.41-0.81), and those with a cavitary (OR 0.66, 95%CI
0.46-0.96) and a limited disease (OR 0.55, 95%CI 0.31-0.95).
Conclusions: Despite continuously free access to care for TB, the common social
groups like non-alcoholics and non-smokers more often fall ill with culture-
confirmed non-limited PTB and account for the increased incidence of TB after
the post-socialist changes.
Funded by an ESF grant No. 8118.

P2634
Epidemiological investigation in TB diagnosis must be reconsidered
Mihaela Archip, Maria Panescu, Camelia Vasilescu, Marilena Colea. TB District,
Clinical Pneumologic Hospital, Iasi, Romania

Aim: The purpose of this study is to prove the importance of the epidemiological
investigation in early TB diagnosis.
Material and method: We have analyzed the TB cases registered in three adult
tuberculosis districts in Iasi, Romania. The patients have received TB treatment
during 2010.
We used the medical records, district records and IT records.
During this period, we treated 211 TB patients: 178 pulmonary TB and 33 extra-
pulmonary TB cases; we have recorded 168 new cases, 32 relapses, 10 patients
were readmitted after failure, default, MDR chronics and one transfer.
Using epidemiological investigation, we identified 22 cases (10.43% out of all
analyzed cases). The medical history of the patients revealed that 84 of them
(39.81%) had previous TB contact: 86.9% of these had domestic contact and only
13.1% of them had indirect TB contact.
Conclusion: Out of the 211 cases, only 22 have been identified using epidemiologi-
cal investigation. The medical history of 84 patients revealed TB contact, especially
domestic TB contact. Moreover, in a single family, 4 domestic contacts developed
pulmonary TB during the past 20 years. They all manifested the same type of drug
resistance. This fact has been determined by using epidemiological investigation.
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We must reconsider:
– the periodic screening of TB contacts over a greater period of time;
– the key role of the family physician, who must be focused on evaluating

a larger number of domestic/indirect TB contacts for a correct and efficient
epidemiological investigation.

P2635
The development of tuberculosis in Bucharest in the last ten years
Emilia Tabacu, Elmira Ibraim, Cristian Didilescu. Pneumology, Institute of
Pneumology “Marius Nasta”, Bucharest, Romania

Bucharest, capitale of Romania, with a population of 1 944 500 inhabitants, con-
stitutes an important problem of epidemiological surveillance of tuberculosis due
to a high percent of floating population, numerous overcrowds of persons in loca-
tions that are deteriorating (8528 inhabitants/km2), existence of vulnerable groups
(homeless, roma population, poor, immigrants) with a lower social, economic and
educational level, increasing number of the unemployed, etc.
Objective: The study of the main indicators of the TB endemic in Bucharest in
the last nine years.
Material and method: We used the information existing in the official documents
of the information system within the National Program of Tuberculosis Control.
Results: A tendency of incidence increase has been installed, reaching from
65,9%ooo in 1985 to 154,1%000 in 2001, after which a decrease occurred yearly,
reaching 68,3%ooo in 2010. A decrease of the incidence with 52% was recorded
during 2001 – 2010. The incidence for new cases decrease from 135,8%ooo in
2001 to 57,5%ooo in 2010 and the incidence for relapses decrease from 18,3%ooo
in 2001 to 10,9%ooo in 2010. The tuberculosis incidence in the 0-14 year children
population decrease from 60,8%ooo in 2001 to 22,6%ooo in 2010. The source
density was reduced from 12 sources/Km2 in 2001 to 5 sources/Km2 in 2009. The
rate of the therapeutic success of the new source cases with pulmonary TB (M+)
increased from 82,2% in the patient cohort from 2001 to 85,23% in those from
2009.
Conclusions: Tuberculosis control in Bucharest benefits from a rather complex ma-
terial basis which should be improved according to the present day epidemiological
conditions.

P2636
Increasing adherence to TB treatment – Pilot intervention in two counties in
Romania
Florentina Furtunescu1, Victoria Mihaescu2, Mihaela Stefan3, Horia Cocei4,
Nicoleta Cioran4, Elmira Ibraim4. 1Public Health, University of Medicine and
Pharmacy Carol Davila, Bucharest, Romania; 2Health, Romanian Red Cross,
Bucharest, Romania; 3Health, Romanian Angel Appeal Foundation, Bucharest,
Romania; 4National TN Program, Marius Nasta Institute of Pulmonology,
Bucharest, Romania

Introduction: TB is a major public health concern in Romania. All health services
are provided free of charge to TB patients and them contacts, through the National
TB Programme. However default rate in new pulmonary smear positive cases is
over 5%.
Aims and objectives: To measure the impact of a pilot intervention – giving small
incentives – on the adherence to treatment of TB patients.
Methods: A pilot intervention, by giving to compliant patients small incentives
(around 12 EUR per patient and per month, consisting in tickets for common
goods) was unfolded in two counties of Romania (Iasi and Prahova), in the first
half of 2009. The incentives were awarded to patients with pulmonary TB and with
all treatment doses taken in the previous month. The adherence to treatment was
measured as the proportion of patients without default/lost from observation out of
total number of registered patients. Transferred cases were excluded from analysis.
The adherence rate was compared with that in the first half of the previous year
(2008) in the same county.
Results: During the study period 583 TB cases were registered in Iasi and 411
in Prahova and around 70% of them have received incentives. Percentage of TB
patients taking all treatment doses until the final outcome was 93.1% in the first
semester of 2009 versus 88.8% in the same period of 2008 in Prahova county. In
Iasi county the percentages were 94.6% and 92.1% respectively.
Conclusions: The project induced a significant increase in proportion of patients
that finalize the treatment in Prahova county (p=0.010), but not in Iasi county
(p=0.090). Giving small incentives seems to increase the adherence to the TB
treatment during for months.

P2637
The results of DOTS Plus project in Romania (2004-2010)
Ruxandra Delia Spataru1, Mariana Andrei1, Mihaela Stefan2, Elmira Ibraim1.
1TB and Other Chronic Diseases, National Institute of Pneumology “M. Nasta”,
Bucharest, Romania; 2TB, Romanian Angel Appeal Foundation, Bucharest,
Romania

Introduction: Although TB notification rate declined significantly in the last 8
years in Romania, from 142.2%ooo in 2002 to 90.5%ooo in 2010, MDR-TB cases
still need a special attention (812 such cases have been reported in 2009). The
DOTS Plus project funded by Global Fund and started in Romania in December

2004 has as purpose to provide high quality health services to a part of MDR-TB
patients in Romania.
Aim and objectives: To analyze characteristics and treatment outcomes of MDR-
TB cases enrolled in DOTS Plus project.
Methods: In the retrospective study have been enrolled 794 MDR-TB cases reg-
istered in DOTS Plus project between December 2004 and December 2010. Data
have been collected from database of the project and National TB Register.
Results: From the total of 794 cases registered in the project and hospitalized in
the 2 MDR-TB excellence centers in the country (57.5% in Bucharest and 42.5%
in Bisericani), 67.7% were males and 32.3% females. Primary MDR was found
in 26.6% of the cases. The DST pointed 49.3% with only HR resistance and
50.7% with other drug resistances (HR+1 to HR+5). 13 cases had XDR-TB. The
ambulatory phase of the treatment was done at 119 TB dispensaries (62% from all
TB dispensaries countrywide). The default rate decreased obviously from 31.5%
in 2006 to 12.9% in 2008, consecutive to the distribution of different kind of
incentives which improved treatment adherence. Success rate of the GLC patients
(62%) was significantly higher then at the patients treated with NTP resources
(24.2%).
Conclusions: The favorable evolution of MDR-TB patients enrolled in DOTS
Plus project demonstrates real benefits and recommend its case MDR management
extension to all MDR-TB cases in the country.

P2638
Assessing the risk of tuberculosis infection in a vulnerable population group
(ethnicity rrome) in a TB endemic population
Gheorghe Nini, Adriana Socaci, Erdin Borgazi, Maria-Cristina Nini. Department
of Pneumology, West University “Vasile Goldis”, Arad, Romania Department of
Pneumology, Clinical Hospital “Vasile Goldis”, Timisoara, Romania Department
of Pneumology, Clinical Hospital Constanta, Constanta, Romania General
Medicine, Univesity of Medicine and Pharmacy “Vasile Goldis”, Timisoara,
Romania

Introduction: High incidence of tuberculosis in our country is related primarily
to a reduced standard of living for a part of the population nationwide, including
a large segment of the population by ethnic group rrome.
Aims: This study analyzes the prevalence of TB infection in vulnerable population
groups, in an area with a high prevalence of tuberculosis (138%000), where BCG
vaccination is mandatory.
Methods: A prospective study of detection of TB infection in the rrome commu-
nity fom the west of the country (Adrad and Timis), from July 2009-December
2010.
Results: Of 1417 persons who underwent tuberculin skin test (TST) to detect la-
tent tuberculosis infection (LTBI), 700 persons (49,40%) had positive TST results.
73.42% the study participants had no BCG scar present in where BCG vaccination
is mandatory in our country. 51.43% of those with positive TST were men. 71,20%
had recently tb contact.
Conclusion: Considering the fact that TB in our country is a major public health
problem in a vulnerable population group (ethnicity rrome) should be applied
consistently screening to identify latent tuberculosis infection.

P2639
Risk factors for anti-tuberculosis treatment failure
Evelina Lesnic, Vasile Zlepca. Pneumophtysiology, State Medical and
Pharmaceutical University, Chisinau, Republic of Moldova

The effectiveness of DOTS at new TB cases must achieve 95% in Moldova is 70%.
The patients with increased risk for failure and relapse are marginalized people.The
diagnosis, organization and supervision of the treatment is difficult and the rate of
failure is very high. Intrinsic risk factors for treatment failure, those related to the
patient, can be under control of the physician, instead extraneous factors, are not
related to the disease, but influence the outcome: poverty, ignorance, contact with
active TB, they must be covered by the national TB control programs.
We estimated risk factors for treatment failure at 96 new TB cases hospitalized
in the municipal hospital of Chisinau. Intrinsic factors revealed were: male sex
69 cases (70%), young age 25-44 yrs, 65 cases (66%), severe forms: infiltrative
TB 75 cases (76%) and fibrocavernous TB 9 (10%), disseminated infection 60
cases (61%) with bilateral extension 71 cases (72%), pulmonary bleeding 19 cases
(20%), pleurisy 12 (13%), 2/3 of cases had a coexisting pathology (alcoholics
19 cases, smokers 17, COPD 20 cases, 6 HIV-infected), 3 pregnant women, 8
cases with adverse drug reactions with changing of the therapeutic schedules. The
extraneous factors were poverty and bad living conditions 90 (91%) unemployment
66 (67%), low educational status 69 (70%), 46 (47%) had a familiar contact with
a TB patient, 34 (35%) had MDR strains in the sputum culture. For 77 cases
(78%) the diagnosis was established with a delay more than 3 mnths after the
onset of TB. All listed factors associated with the errors in treatment have induced
emergence of MDR-TB that contribute to more problems in management of TB
control programs.
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P2641
Tuberculosis and gender: Epidemiological trends since 1957 in Poland
Maria Korzeniewska Kosela. Epidemiology of Tuberculosis, National Tuberculosis
and Lung Diseases Research Institute, Warszawa, ul. Plocka 26, Poland

Aim of the study: To describe changes in TB epidemiology since 1957 in Poland
in relation to gender.
Methods: Retrospective analysis of data from National TB Register.
Results: The incidence rates (IRs) of tuberculosis in general Polish population
decreased very much between 1957 and 2009 from 290,4 to 21,6 per 100000. The
constant regularity in this study period was that IRs among men were higher than
among women in every adult age group. It happened that the IR in men group was
more than four times higher in comparison to female group. In males the linear
relation of IRs and age was observed with the peak usually in 50-59 age group.
In women group the more complex pattern occurred. Till the end of nineties the
bi-modal relation of IR with age was observed. Originally the highest IRs were
among younger and oldest women. Since the end of nineties the distribution of
IRs has been similar in both gender groups, namely the older age group the higher
was IR of tuberculosis.
Conclusions: The big differences in IRs of tuberculosis among men and women
were constantly observed in Poland between 1957 and 2009. The relation of IRs
and age in both gender groups came to be similar in the end of nineties. The task
is to explain the higher proportion of men among TB cases.

P2642
Tuberculosis treatment completion in migrants, St.-Petersburg, Russian
Federation
Inna Golubeva1,3, Viacheslav Zhuravlev2, Natalya Skrynnik3. 1Phthisiology,
Medical Academy of Postgraduate Studies, St. Petersburg, Russian Federation;
2Molecular Genetics Laboratory, Research Institute of Phthisiopulmonology, St.
Petersburg, Russian Federation; 3Adult Department, Antitubercular Dispensary
of Admiralteisky District, St. Petersburg, Russian Federation

Introduction: Last years migrants in the Russian Federation (RF) are presented
mainly by foreign citizens arriving to the RF from former Soviet republics visa-
free with the aim of temporary labour activity. Some of these countries have high
burden of tuberculosis (TB). These persons can move freely within the RF, they
are not obliged to register at the place of actual residence and most of them have
no health insurance. By law, TB is the basis for the refusal or cancellation of
temporary residence permits or work permits to foreigners in RF.
Objective: To assess TB-treatment completion rates in patients who arrived from
countries visa-free with the aim of temporary labour activity.
Methods: A prospective study among migrants-TB-patients diagnosed in Admi-
ralteisky District, St.-Petersburg, Russian Federation, between January 1 2008 and
July 1 2010. Examinations and treatment were free for patients.
Results: A total of 126 persons were examined. Active TB was diagnosed in 70
persons, 28 patients did not compete examination. Tax-free treatment was offered
to all ÒÁ-patients (70). 22 patients (31%) refused treatment wishing to return
home. Of the 48 patients who started treatment, 21 (44%) did not complete treat-
ment. Thus, only 27 patients (39%) completed treatment, the fate of 43 patients
(61%) is unknown. Their places of residence were not established, persons who
had close contact were not screened.
Conclusions: In the absence of registration at the place of actual residence, health
care staff can not locate the patient and ensure completion of treatment. If treatment
can not be completed in the country of temporary stay, a patient transfer to their
home country is required.

P2643
Incidence of tuberculosis and primary drug resistance rates in young Turkish
soldiers
Dilaver Tas1, Canturk Tasci2, Ersin Demirer1, Ogun Sezer3, Oguzhan Okutan1,
Zafer Kartaloglu1. 1Deparment of Chest Diseases, GMMA Haydarpasa Training
Hospital, Istanbul, Turkey; 2Deparment of Chest Diseases, GMMA School of
Medicine, Ankara, Turkey; 3Department of Microbiology, GMMA Haydarpasa
Training Hospital, Istanbul, Turkey

Introduction: Tuberculosis is an important public health problem. Epidemiolog-
ical results have to be used to control the disease. The aim of the study is to
investigate incidence of tuberculosis and primary drug resistance rates in young
conscripts.
Methods: Soldiers with tuberculosis between January 1, 2009 and December 31,
2009 is recorded retrospectively. Results of sputum culture positive cases and also
cases with drug sensitivity test (DST) were investigated.
Results: All patients were male with a mean age of 22,51±4,63. The total number
of newly diagnosed patients in 2009 was 259 while 121 of them were sputum
culture positive. Lung involvement was observed in 67.5% (175 patients), organ
involvement other than lung in 27.8% (72 patients) and both in 4.6% (12 patients).
As the mid-year number of soldiers is 537200 in Turkish Armed Forces, the
incidence of tuberculosis is 48.23 per 100000 and incidence of smear positive
pulmonary tuberculosis is 22.53 per 100.000. DST’s were studied in 104 cases.
In vitro primary resistance to at least one drug was observed in 17 (16.3%) of
Mycobacterium tuberculosis isolates. Multi-drug resistance tuberculosis (to H+R)
was observed in 6 (5.7%) patients.

Conclusions: Although the incidence of tuberculosis in young soldiers is moder-
ately high it showed a significant decline compared to a study published 8 years
ago. The results of primary drug resistance to tuberculosis drugs and multi-drug
resistance rates were increasing. National Tuberculosis Control Program has to
be directed effectively to decrease antituberculosis drug primary resistance and
multi-drug resistance rates.

P2644
Drug resistance pattern of directly observed treatment shortcourse (DOTS)
category-II relapse patients
Nirmal Jain, Mukesh Sharma, Nitin Jain, Nalin Joshi, Rohan Aurangabadwalla,
Akanksha Jha. Department of Chest & TB, Hospital for Chest & TB, SMS
Medical College, Jaipur, Rajasthan, India

Background: Multi-Drug resistance (MDR) is an emerging threat to tuberculosis
control and resistance pattern depends on factors like regimen, duration of treat-
ment, compliance etc. Currently Cat-II relapses are retreated with Cat-II DOTS
and there is scarcity of data on drug resistance pattern in relapse patients.
Materials and method: This prospective observational study included 128 pa-
tients of Cat-II relapse. Detailed history of chemotherapy was recorded and sputum
was sent for mycobacterial culture and sensitivity before starting Cat II DOTS.
Resistance pattern of patient was studied.
Results: 122 out of 128 culture and sensitivity reports were available. 104 (85%)
patients were culture positive, 15 (12.09%) were smear positive and culture nega-
tive. 3 (2.41%) had contaminated culture. 86 (69.35%) patients had resistance to
any drug, of which 66 (53.22%) were MDR.112 (87%) and 16 (13%) patients were
treated previously with DOTS and non-DOTS respectively. History of previous
chemotherapy revealed 80 (63%) patients had relapses, 11 (9%) were failures and
37 (29%) were defaulters. 56 (73%) had resistance to any drug and, 42 (54%)
were MDR in relapse group. 7 (70%) patients had resistance to any drug in failure
group and all were MDR. 57% had resistance to any drug in defaulters and 50%
were MDR.
Conclusions: High resistance pattern (53.22%) in Cat II relapse patients, thus
patients should not be retreated with Cat-II retreatment regimen but empirically
treated with revised line drugs till availability of mycobacterial culture and sensi-
tivity reports. There is scarcity of drug resistance data for Cat-II relapses and an
urgent need of generating data on relapses so that the policy to treat these patients
can be established.

P2645
To study outcome of directly observered treatment shortcourse (DOTS)
category I and category II relapses when put on re-treatment regimen (Cat-II
DOTS)
Nitin Jain, Nirmal Jain, Mukesh Sharma, Rohan Aurangabadwalla, Nalin Joshi,
Jha Akanksha. Department of Chest & TB, Hospital for Chest & TB, SMS
Medical College, Jaipur, Rajasthan, India

Background: Under RNTCP Cat-I and Cat-II relapses are put on retreatment
regimen. There is scarcity of data on outcome of these relapses and hence, present
study was planned to study the outcome of DOTS Cat I and Cat II relapses when
put on retreatment regimen (Cat II DOTS).
Patients and methods: A total 289 relapse (161 cases of Cat-I relapse and 128
of Cat-II relapses) patients were included. 150 cases with history of successful
treatment and 2 year follow up without relapse were taken as control. 9 patients
were lost to follow up. Cat I and Cat II relapses were treated with retreat-
ment regimen (Cat II). Patients were followed up to see changes in radiological
and bacteriological parameters as per RNTCP protocol. Outcome was decided
based on smear examination at follow up visits at 2, 5 and at end of treatment.
Mycobacterium culture and sensitivity (Myco C/S) reports were collected and
bacteriological characteristics of patients were decided. Outcome was defined as
per RNTCP guidelines.
Results: Out of 156 Cat-I relapse patients treated with Cat-II DOTS, successful
outcome was achieved in 65.37%. Regimen failed in 26.28% and 5.78% patients
defaulted. When Cat-II relapse patients were retreated with Cat-II DOTS, success-
ful outcome was achieved in only 36.28% patients. 56.45% patients failed, 4.83%
patients defaulted and 2.42% died.
Conclusions: Treatment of Cat-I relapse with Cat-II can be justified with an
expected success rate of 65%. The effectiveness of Cat-II DOTS in Cat-II relapse
must be elucidated in large multicentre studies and ideally Cat-II relapses should
be empirically put on revised line drugs awaiting results of Myco C/S.

P2646
An analysis of mortality among patients with tuberculosis (TB) in Sri Lanka
Dushantha Madegedara, Prasanne Wijerathne, Lakshika Monaragala,
Duminda Yasaratne, Neranjan Dissanayake. Respiratory Disease Treatment Unit,
Teaching Hospital, Kandy, Sri Lanka

Introduction: Sri Lanka has a TB prevalence of 101 and a mortality of 9.2 per
100,000.
Objective: To define characteristics of patients who died during treatment for TB
in a unit from Central Sri Lanka.
Method: We retrospectively analysed TB related deaths during 2006 to 2010.
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Results: We observed a mean mortality rate of 5.4% (228/4199) for the 5-year
period. The lowest rate of 3.2% was in 2010. Of the total deaths, 78.5% were
males and 50.4% were above 60 years; 4.3% were below 20 years. Pulmonory TB
(PTB) contributed to 75% of the deaths.

Significant differences in mortality were noted between males and females (6.7%
vs. 3.2%, X2=23.1, p < 0.001) and between new and re-treatment cases (5.1% vs.
9.8%, X2=9.622, p=0.002). No significant differences in mortality rates were seen
between smear positive vs. negative PTB and induction vs. continuation phases of
treatment.
Conclusion: Mortality in TB was high among males and retreatment patients.

P2647
A tuberculosis-screening program among HIV-infected patients
Filipa Viveiros1, Margarida Mota2, Luis Matos3, Aurora Carvalho1,4,
Raquel Duarte1,4,5 . 1Pulmonology, Centro Hospitalar de Gaia/Espinho, Vila Nova
de Gaia, Portugal; 2Internal Medidine, Centro Hospitalar de Gaia/Espinho, Vila
Nova de Gaia, Portugal; 3Nutricion, ULS Guarda E.P.E., Guarda, Portugal;
4Pulmonology, Centro de Diagnóstico Pulmonar, Vila Nova de Gaia, Portugal;
5Epidemiology, Universidade de Medicina do Porto, Porto, Portugal

Introduction: Tuberculosis (TB) is still the leading cause of death in HIV-infected
patients. Its early detection and treatment is a known priority. In 2008 a tuberculosis-
screening program among newly diagnosed HIV patients was implemented in a
Central Hospital Infectious Unit.
Aim: Evaluate the screening program, addressing compliance, case detection and
potentially prevented cases.
Methods: A before-after intervention study was performed. Analyzed all newly
diagnosed HIV patients between 2007-2008 (before) and 2009-2010 after the pro-
gram was implemented. Screening included: symptom inquiry, chest radiography,
two-step tuberculin skin test and IGRA. Sputum smear and culture were performed
when TB was suspected.
Results: From 2007 to 2010, 152 patients were diagnosed with HIV (88 in 2007-
2008 and 64 in 2009-2010) 75% men, mean age 38,5 y. The before vs after group:
24 (27,6%) vs 36 (57,1%) were injecting drug users (OR: 3.42. CI95%: 1.73 to
6.77); 35 (40,2%) vs 11 (17,5%) had heterosexual risk (OR: 0.31. CI 0.14 to 0.68)
and 18 (20,7%) vs 3 (4,7%) homosexual (OR:0. 19. CI0.05 to 0.68). 4 vs 11
patients had a known contact with TB (OR: 4.35. CI: 1.32 to 14.39) and 2 vs 7 a
previous history of TB (OR5.28. CI: 1.06 to 26.33). Screening for TB was done
in 69 patients, 21 (23,8%) in the first and 48 (75%) in the second period. LTBI
was diagnosed in 3 vs 11 patients (OR: 5.88, CI: 1.57 to 22.06) and active TB was
found in 11 vs 21 patients (OR: 3.42, CI:1.51 to 7.76).
Conclusions: The screening program allowed the early identification of more
cases of active TB and LTBI. Screening compliance increased, but there were
still 25% of HIV patients in the second period that failed screening. Strategies to
increase this compliance must be find.

P2648
Unusual association of tuberculosis with schistosomiasis and tuberculosis
with sporotrichosis
Reynaldo Quagliato, Mauricio Leme, Paulo Tonidandel, Welwitschia Dias,
Maira Zanovello, Gisele Yonezawa, Aristoteles Barbeiro, Lair Zambom. Division
of Lung Diseases, State University of Campinas, Campinas, Sao Paulo, Brazil

Introduction: Tuberculosis is an infectious disease that causes currently nearly 2
million deaths worldwide. More than 200,000 of these occur in patients co-infected
with HIV. There are about 700 000 new cases a year, and we found the presence
of two cases with atypical association of schistosomiasis and sporotrichosis.
Objective: To report our experience with concomitant infection tuberculosis with
schistosomiasis and sporotrichosis.
Method: Cases study of patients infected with tuberculosis in the Hospital of the
UNICAMP-Campinas,Brazil.
Results: We found the case of man, 55 years, alcoholic, with pleural effusion for
about a year. Thoracocentesis resulted in exudate and ADA= 66 U/L. Chest CT

showed mediastinal lymphadenopathy. Result of culture of lymph node removed
by mediastinoscopy was positive to Mycobacterium tuberculosis and Sporothrix
schenckii. The other case is a 32 years old, male, with a history of fever and
weight loss with chest x-ray opacity in the left apex. Chest CT showed a mass
in right upper lobe permeated by a tree in bud and mediastinal lymphadenopathy.
He underwent lobectomy that showed the presence of Schistosoma mansoni and
Mycobacterium tuberculosis in parenchyma, pleura and lymph nodes.
Conclusion: Tuberculosis can be associated to other diseases even in HIV-negative
patients, including simulating lung cancer.

280. Risk assessment for tuberculosis

P2649
Within-subject variability of tuberculosis immune responses in health care
workers
Felix C. Ringshausen1, Heiko Knoop2, Stephan Schlösser3,
Gerhard Schultze-Werninghaus4, Gernot Rohde5, Albert Nienhaus1,6. 1Institute
for Health Services Research in Dermatology and Nursing, University Hospital
Hamburg-Eppendorf, Hamburg, Germany; 2Department of Medicine III -
Pneumology, Allergology and Sleep Medicine, University Hospital
Bergmannsheil, Bochum, Germany; 3Department of Occupational Medicine,
University Hospital Bergmannsheil, Bochum, Germany; 4Section Mining,
Institution for Statutory Accident Insurance and Prevention in Resources and the
Chemical Industry, Bochum, Germany; 5Department of Respiratory Medicine,
Maastricht University Medical Centre, Maastricht, Netherlands; 6Department of
Occupational Health Research, Institution for Statutory Accident Insurance and
Prevention in Health and Welfare Services, Hamburg, Germany

Background: Although IFN-γ release assays (IGRAs) are increasingly used for
periodic tuberculosis (TB) screening of health care workers (HCWs), data regarding
the interpretation of IGRA results in serial testing is scare.
Objective: To evaluate the within-subject variability of two commercial IGRAs,
QuantiFERON®-TB Gold In-Tube (QFT) and T-SPOT®.TB (T-SPOT).
Methods: Thirty-four immunocompetent German HCWs (age 42±10 yrs, 79%
female) without recent TB exposure or other individual risk factors were repeatedly
tested with both IGRAs in weekly intervals over a four week period.
Results: According to the manufacturers’ predefined dichotomous cut-offs 10
(29.4%) and 3 (8.8%) of the 34 subjects had divergent overall trends with the QFT
and the T-SPOT, respectively (p<0.001). The QFT showed 4 unstable conversions
(11.8%) and 6 reversions (17.6%), while the T-SPOT showed no conversion and 3
reversions (8.8%). The proportion of concordantly negative IGRA results increased
over time. Changes of ±70.4% (QFT) and ±31.2% (T-SPOT) from the mean log
IFN-γ response accounted for 95% of the within-subject variability, respectively.

IGRA positivity, discordance and agreement

Visit (day) Subjects Positive QFT Positive T-SPOT Discordant IGRAs Agreement
n n (%) n (%) n (%) Kappa

1 (0) 34 11 (32.4) 9 (26.5) 8 (23.5) 0.44
2 (7) 34 11 (32.4) 9 (26.5) 6 (17.6) 0.58
3 (14) 29 6 (17.6) 6 (17.6) 2 (5.9) 0.79
4 (21) 30 4 (11.8) 4 (11.8) 2 (5.9) 0.71
5 (28) 26 4 (11.8) 3 (8.8) 1 (2.9) 0.84
Total 153 36 (21.2) 31 (18.2) 19 (12.4) 0.64

Conclusions: We observed considerable variability with both IGRAs and a ten-
dency towards regression of IGRA results over a 4-week period, which should be
considered when interpreting repeated IGRA results.

P2650
Conversion and reversion rates in serial examination in German healthcare
worker with the interferon-gamma release assay
Anja Schablon1, Roland Diel2, Felix C. Ringshausen1, Albert Nienhaus1.
1CV-Care, University Medical Center Hamburg-Eppendorf, Institute for Health
Services Research in Dermatology and Nursing, Hamburg, Germany;
2Department of Pulmology, Medical School (MHH), Hannover, Germany

Background: Data concerning conversion and reversion rates in serial testing of
healthcare workers (HCWs) is rare. There is no consensus to date on how to define
and interpret IGRA conversions and reversions. We, therefore analyzed conversion
and reversion rates when conducting serial testing of HCWs.
Methods: The study population comprises 426 HCWs from German hospitals, all
of whom participated in routine occupational safety and health tuberculosis (TB)
screening between January 2007 and October 2010. The QuantiFERON-TB® Gold
In-Tube (QFT) assay was used. Different definitions for conversion und reversion
were used and risk- related rates calculated.
Results: The first and second QFTs were positive in 8.7% (n=37) of the HCWs,
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each. The highest conversion and reversion rates of 3.8% (n=16) and 43.4% (n=23)
respectively were observed with the least stringent definition of negative to posi-
tive. An uncertainty zone of <0.2 to >0.7 IU/ml gave the lowest conversion rate
of 0.6% and a reversion rate of 19.4%. With regarded to the different workplaces,
we observed a conversion rate of 5.8% in the high risk group, of 4.1% in the
moderate risk group and 1.4% in the low risk group from. The highest reversion
rate was found in the low risk group (8.5%). However, the differences were not
statistically significant.
Conclusion: Our data suggests that HCWs working on wards with a high risk of
TB-infection have higher rates of conversions compared to the low risk group and
the use of an uncertainty zone of <0.2 to >0.7 IU/ml around the cut- off when
conducting serial testing with the QFT.

P2651
Specificity and negative predictive value of the QuantiFERON-TB®-Gold In
Tube testing on trainees in healthcare settings
Anja Schablon1, Genia Diner2, Ute Anske2, Albert Nienhaus1. 1CV-Care,
Institute for Health Services Research in Dermatology and Nursing, Hamburg,
Germany; 2Institute for Working Health Protection, Vivantes, Berlin, Germany

Evidence is growing of high sensitivity and specificity of the interferon-gamma
release assays (IGRA) for the detection of latent TB infection. A further question
is that of the reliability of their negative results. A few studies have evaluated
the outcome of Healthcare workers and trainees with negative IGRA results over
time. We analysed the specificity and the negative predictive value (NVP) of the
Quantiferon-Gold In-Tube (QFT) in trainees in healthcare settings.
Methods: A cohort of trainees at the Vivantes healthcare training institute in Berlin
established between October 2008 and July 2010 was tested with the QFT at the
beginning and after the first year of training.
Results: The study population comprised 194 trainees. Two trainees were ex-
cluded from the specificity analysis: one due to indeterminate QFT-IT result and
one following a history of TB. Of the 192 trainees at baseline, 153 were still
in training. At the beginning of training two trainees were QFT positive (1%).
The specificity was estimated as 99%. 151 trainees showed persistently negative
QFT results. One trainee was QFT positive during the follow-up. One conversion
occurred in one case and one reversion occurred. The NVP in this healthy trainee
group was 99.3%.
Conclusion: Our data confirms the findings of a recent meta-analysis (1). This
analysis determined a specificity of 99.4% in individuals belonging to low risk
groups. The high specificity and the good NPV support the use of QFT for serial
testing of HCWs.
Reference:
[1] Diel R, et al. Interferon-γ release assays for the diagnosis of latent My-

cobacterium tuberculosis infection: a systematic review and meta-analysis Eur
Respir J 2011 37:88-99.

P2652
Prevalence of LTBI using IGRA and TST in a cohort of health professional
trainees from India
Devasahayam J. Christopher1, Prince James1, Joy Sarojini Michael3,
Deepa Shankar1, Alice Zwerling2, Madhukar Pai2. 1Pulmonary Medicine,
Christian Medical College, Vellore, Tamil Nadu, India; 2Epidemiology,
Biostatistics & Occupational Health, McGill University, Montreal, QC, Canada;
3Microbiology, Christian Medical College, Vellore, Tamil Nadu, India

Objectives: Estimate the prevalence of LTBI among health professional trainees
at a referral hospital in India, using Tuberculin skin test (TST) and Quantiferon
TB Gold In-tube, (QFT).
Methods: From November 2009 to February 2011, students in health professional
programs (except medical and nursing students) were approached for consent. In
addition to a detailed questionnaire on TB exposure, participants underwent TST
(10 mm) and the QFT-GIT (0.35 IU/ml).
Results: 164 students completed testing. Mean age was 21.5 yrs, 48.8% were
female and 59.15% had BCG. Mean time in health care was 11.5 months, and
21.6% recalled contact with PTB cases. Seventy-nine (48.2%, 95%CI: 40.3-56.1%)
were positive by TST, and 38 (23.2%, 95% CI: 16.9-30.4%) were positive by QFT.
In a cohort of nursing students from the same institution, prevalence was estimated
at 40.3% (TST) and 17.04% (QFT), thus lower than the health professional cohort.
Possible explanations include a higher proportion of male students compared with
nursing, also present cohort were less likely to own a car or house as compared with
nursing students, suggesting lower SES. Multivariate logistic regression showed
age was associated with QFT positivity but not TST (OR=1.24, 95%CI: 1.01-1.52).
Length of time in health care, family income, direct contact with TB all showed no
association with either test. Participating in sputum collection and/or processing
showed a trend towards QFT positivity (but not TST positivity), although this did
not reach statistical significance (OR=1.1 (95%CI: 0.89-1.4).
Conclusions: LTBI is common among health professional trainees in India, how-
ever, risk factors appear to be better correlated with QFT.

P2653
Evaluation of latent tuberculosis infection in health care workers by
QuantiFERON-TB Gold test and tuberculin skin test
Derya Yenibertiz, Dilek Kanmaz, Baris Yilmaz, Firdevs Atabey, Esin Tuncay.
Pulmonary Medicine, Yedikule Chest Diseases and Surgery Hospital, Istanbul,
Turkey

Introduction: It is estimated one third of the world population is infected by
mycobacterium tuberculosis (TB) and the risk factor of TB infection is contacting
with TB patients.
Aim: The aim of this study was to evaluate the parameters affecting the tuberculin
skin test and QuantiFERON-TB Gold tests and the results of both tests used in
health care workers for confirming latent tuberculosis infection (LTBI).
Method: 94 health care workers who work in Yedikule Chest Diseases and Surgery
Hosital participated to this study.The demographic characteristics of cases, work-
ing hours and the number of BCG scar were recorded.Tuberculin skin test were
applied to all patients and QuantiFERON levels were measured
Results: The TST and QTF-G positivities had similar dispersion in gender groups
and work types.There were a statistically significant relation between the levels of
QTF with work times and ages of all participants. It was determined that there
was a statistically significant relationship between positivity of QTF with TST
psitivities and TST enduration diameters.
Conclusion: In this study the findings indicated that QTF is very usefull in deter-
mining and following LTBI as a confirming test for healthcare workers who have
close and longterm contact with tuberculosis patients and whose TST tests were
positive.

P2654
Serial testing using IGRAs in a cohort of Indian nursing students
Devasahayam J. Christopher1, Prince James1, Joy Sarojini Michael3,
Alice Zwerling2, Madhukar Pai2. 1Pulmonary Medicine, Christian Medical
College, Vellore, Tamil Nadu, India; 2Epidemiology, Biostatistics & Occupational
Health, McGill University, Montreal, QC, Canada; 3Microbiology, Christian
Medical College, Vellore, Tamil Nadu, India

Objectives: Evaluate how continuous Interferon gamma response varies across
and within individuals over time in nursing students at a tertiary care hospital in
Southern India upon annual screening for LTBI using QFT-GIT.
Methods: Students were approached to participate in a longitudinal study. In
addition to history, clinical log books provided detailed information on potential
TB exposure prior to baseline, and between annual testing. Students underwent
QFT-GIT testing in 2008, 2009 and 2010.
Results: 125 nursing students completed QFT testing at 2-3 points for a total of
311 observations. We present a trajectory plot of continuous IFN-gamma across
time for each participant.

There exists a high degree of correlation among observations from the same indi-
vidual (ICC=0.55). To account for the correlation within individuals over time, we
used linear mixed models to estimate a subject specific random effects model. We
found IFN-gamma results to be negatively associated with successive visits (-0.09)
suggesting responses may decrease over time within individuals, independant of
exposure, although this effect was small and not statistically significant. We also
identified a small random effect for student (variance = 1.76) after accounting
for known LTBI risk factors and TB exposure, suggesting there may be unknown
factors contributing to differences in baseline IFN-gamma response across students.

P2655
Tuberculosis screening program using the QuantiFERON-TB Gold test and
chest computed tomography for healthcare workers accidentally exposed to
patients with tuberculosis
Takashi Hirama, Koichi Hagiwara, Minoru Kanazawa. Respiratory Medicine,
Saitama Medical University, Morohongo, Moroyama, Saitama, Japan

Health-care associated transmission of TB is a serious issue. Health care workers
(HCWs) have been reported to show high incidences of TB. Periodical screenings
and as-needed screenings for HCWs are important. We integrated chest CTs and
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the QFT-G test in our TB screening program for HCWs. First, contacts were
tested using the QFT-G test. Second, the HCWs positive for the QFT-G test were
investigated by CT and classified as having TB disease, LTBI, or old TB. Finally,
the HCWs with TB disease were treated with a multi-drug regimen, while HCWs
with LTBI were treated with INH monotherapy.

Between April 2005 and April 2010, 11 patients who had not been diagnosed
with TB disease were found to have TB disease during hospitalization. A total of
512 close contacts and high-risk contacts were identified, who underwent the TB
screening program. Out of them, 34 (6.64%) showed positive result for the QFT-G
test, whereas 478 (93.36%) showed negative results. Of the 34 QFT-G positive
HCWs, 4 had CT findings compatible with TB disease and received multi-drug
treatment. The chest CT for 24 showed no findings suggestive of TB disease; these
HCWs received INH for 6 months. All HCWs who received treatment completed
their regimens without any adverse effects. The TB screening program integrating
CT and the QFT-G test was safe and feasible (J Hosp Infect in press).

P2656
The additional diagnostic value of interferon gamma release assay to the
tuberculin skin test in Greek health care workers (a preliminary study)
Alexandros Charisis1, Athanasios Konstantinidis1, Constantina Gartzonika2,
Dimitra Archimandriti1 , Athena Gogali1, Christos Katsanos1,
Athanasios Kostoulas1, Stamatis Katsenos1, George Daskalopoulos1,
Stamatina Leveidiotou-Stefanou2, Anestis Mavridis2, Stavros Constantopoulos1.
1Department of Pneumonology, University Hospital of Ioannina, Ioannina,
Epirus, Greece; 2Department of Microbiology, University Hospital of Ioannina,
Ioannina, Epirus, Greece

Introduction: Health care workers (HCWs) are at increased risk of Mycobacterium
tuberculosis infection. The tuberculin skin test (TST) can be positive (among oth-
ers) after vaccination with bacille Calmette-Guérin (BCG) creating confusion in
countries where this is still compulsory, like Greece. Interferon gamma release
assays (IGRAs) are used to solve this problem since they are more specific than
TST and usually do not become positive after BCG vaccination.
Aims and objectives: This is a preliminary study aiming to evaluate the addi-
tional diagnostic value of Quanti-FERON®-TB Gold In-Tube (QFT-GIT) to the
tuberculin skin test (TST) in Greek HCWs.
Methods: A cross-sectional study of TST and QFT-GIT was carried out among
275 immuno-competent HCWs at a 900-bed Greek tertiary referral University
Hospital. TST was performed on all participants, while QFT-GIT was performed
in all subjects with TST ≥10 mm.
Results: Among the 275 study subjects, 124 (45.1%) had TST indurations of ≥10
mm, 96 of them were BCG vaccinated. None had clinical or radiologic evidence
of active tuberculosis. From these 124 HCWs, 69 (age 20-67, mean 48,2) agreed
to have the QFT-GIT test which was positive in only 9/69 (13%).
Conclusion: Based on IGRA’s results, in the majority of Greek HCWs of our
study, positive TST was not due to latent tuberculosis infection but to previous
BCG vaccination or other unidentified reasons, like exposure to non-tuberculous
mycobacteria. This is in agreement with a previous study of our Department in a
younger age group of Greek Army recruits (S. Katsenos et al. Int J Tuberc Lung
Dis 14(5):545–550).

P2657
Concordance between IGRA and TST in a cohort of health professional
trainees from India
Devasahayam J. Christopher1, Prince James1, Joy Sarojini Michael3,
Alice Zwerling2, Madhukar Pai2. 1Pulmonary Medicine, Christian Medical
College, Vellore, Tamil Nadu, India; 2Epidemiology, Biostatistics & Occupational
Health, McGill University, Montreal, QC, Canada; 3Microbiology, Christian
Medical College, Vellore, Tamil Nadu, India

Objectives: To estimate the concordance between the Tuberculin skin test (TST)
and Quantiferon TB Gold In-tube, (QFT) among health professional trainees at a
referral hospital in India, and to evaluate risk factors associated with discordant
results.
Methods: From November 2009 to February 2011, students registered in various
health professional programs (with the exception of medical and nursing students)
were approached to participate. In addition to a questionnaire on TB exposure,
participants underwent TST (10 mm cutoff) and the QFT-GIT (0.35 IU/ml cut off).
Results: 164 students completed. Mean age was 21.5 yrs (Range: 17-34), 48.8%
were female and 59.15% had BCG scars. Mean time in health care was 11.5
months, and 21.6% recalled direct contact with PTB. Prevalence of LTBI by TST
or QFT was 48.2% and 23.2% respectively. Agreement between tests was 71.3%
(kappa=0.415). The predominant discordance was TST +/QFT- (43/164, 26.2%).
Using multivariate logistic regression we evaluated whether discordant results were
associated with any particular risk factors, including: age, sex, education, family
income, time in health care setting, days spent in high risk wards, performing high
risk procedures, pre-existing medical illness, BCG, and known TB exposure. No
factors were associated with discordant results, however, age was associated with
concordant positives (OR=1.27, 95%CI: 1.03-1.59), and higher family income was
protective (OR=0.67, 95%CI:0.45-0.99).
Conclusions: There was fair to weak agreement between TST and QFT in this
population. Concordant positives were associated with older age, and lower family
income. Discordant results were not associated with any known risk factors.

P2658
IGRA testing correlation with clinical and laboratory parameters in patients
with tuberculosis
Jana Kotrbova1, Martina Vasakova1, Jiri Homolka1, Emilia Kopecka1,
Jelena Skibova2. 1Pulmonary Clinic, Thomayer University Hospital, Prague,
Czech Republic; 2Preventive Cardiology, Institute of Clinical and Experimental
Medicine, Prague 4, Czech Republic

Background: IGRA test (Quantiferon-TB-Gold in-tube test, further referred to
as QFT) is based on ELISA method for interferon gamma evaluation created by
antigen specific T-lymfocytes. QFT has become a part of complex tuberculosis
diagnosis.
Aims and objectives: QFT outcomes comparison with other diagnostic methods
in patients with tuberculosis and assessment of malnutrition and immunity system
influence on QFT outcomes.
Methods: In a group of 62 patients treated in our clinic for tuberculosis in 2010, we
compared the QFT results with tuberculin skin test (TST), PCR, smear and culture.
The effect of malnutrition and lymfopenia on possible false QFT negativity was
studied as well. Non-parametric Mann-Whitney rank test was used for comparing
the mean TST value with QFT and in other parameters, Chi-square test was used
in frequency tables.
Results: Statistically significant correlation between QFT positivity and TST
magnitude, PCR positivity and culture positivity was demonstrated. Statistical
significance has not been proven neither between QFT outcomes and microscopic
diagnosis nor the effect of malnutrition or lymfopenia on possible false QFT
negativity was proven.

P2659
Useful of Quantiferon G in managing solitary pulmonary nodule of less than
3 cm
Sawang Saenghirunvattana, Kasem Saenghirunvattana, Patchamol Masakul,
Chuchart Vinitwatanakhun. Medicine, Bangkok Hospital, Bangkok, Thailand

Introduction: Development of new tools for the rapid diagnosis of tuberculosis
is a priority. There are few data from high burden countries on the utility of
Quantiferon G for the rapid diagnosis of solitary pulmonary nodule.
Material and methods: We evaluated the utility of Quantiferon G in 30 patients
with solitary pulmonary nodule which was less than 3 cm. All were Thai people,
and all got BCG vaccination. Bronchoscopy with Autofluorescense was done,
bronchial washing was sent for AFB stain, TB culture, PCR-TB and cytology.
Tuberculin test was also performed.
Results: Tuberculosis test was positive in 16 patients (53%), Quantiferon G was
positive in 19 patients (63%)and PCR-TB was positive in 2 patients (6.7%). Those
with positive Quantiferon G were treated with anti tuberculosis drugs for 9 months,
all showed satisfactory response. Among those with negative Quantiferon G,1 year
follow up was provided; one turned to be Mycobacterium avium intracellulare,
another one developed adenocarcinoma.
Conclusion: Quantiferon G may provide additional useful tool in making deci-
sion in managing solitary pulmonary nodule in countries with high incidence of
tuberculosis.
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P2660
T spot TB – Changing trends and resource implications for trusts
Mehul Patel, Adrian Morris, Bandipalyam Prathibha. Respiratory Medicine,
William Harvey Hospital, Ashford, Kent, United Kingdom

Introduction: The diagnosis of TB has been revolutionised by Gamma interferon
testing with the advantage of being more specific and sensitive in detecting both
active and latent TB. East Kent Hospitals NHS Trust ia a lage trust serving a
population of 700,000. This study outlines our experience and in particular focuses
on the resource implications as usage of biological agents increases.
Methods: All samples assayed over a twelve month period were included in the
study. Data, including the demographics of the patients, indication for the test and
the result, was collated. The data was analysed.
Results: A total of 491 samples were sent for analysis within the study period.
There was an equal gender distribution (M:F – 221:270) and the median age was
53.02.

Table 1. Reason for requesting T spot T

TB dagnosis TB Screening Pre -biologics Reson not specified Total

73 77 156 185 491
14.87% 15.68% 31.77% 37.68% 100%

Table 2. Result of T spot T by indication

Indication Non-reactive Reactive Indeterminate Unknown Total

TB Diagnosis 50 (68.5%) 17 (23.3%) 6 (8.2%) 0 (0%) 73 (100%)
TB screening 50 (64.9%) 21 (27.3%) 6 (7.8%) 0 (0%) 77 (100%)
Pre-biologics 146 (93.6%) 8 (1.3%) 2 (5.1%) 0 (0%) 156 (100%)
Not specified 126 (68.1%) 29 (15.7%) 13 (7%) 17 (9.2%) 185 (100%)

Conclusion: T spot TB provides a highly sensitive and specific way of detecting
active or latent TB. Almost a third of the requests are to assess TB status prior to
the introduction of biological agents. This will have a major impact on resources
with the increased usage of biologics, something that needs to be borne in mind
whilst developing this service.

P2661
Clinical utility of the interferon-gamma for the diagnosis of active pulmonary
tuberculosis
Svetlana Kasikovic Lecic, Slobodan Pavlovic, Vesna Kuruc, Miroslav Ilic,
Darinka Kukavica. Department for Tuberculosis, Institute for Pulmonary
Diseases of Vojvodina, Sremska Kamenica, Vojvodina, Serbia

Introduction: A rapid diagnosis of TB is crucial not only for patients, but also
for TB control in the community. Currently, T-cell based interferon gamma release
assays (IGRA) are acknowledged as the best methods available for the screening
of latent tuberculosis infection (LTBI) and also as aid for the diagnosis of active
tuberculosis (TB). The performance of these diagnostic tests has not been evaluated
in Serbia.
Aim: To compare the sensitivity of QuantiFERON-TB Gold In-tube test (QFT),
tuberculin skin test (TST) and acid-fast staining of sputa in patients with culture
confirmed active pulmonary TB (PTB).
Methods: The sensitivities were evaluated in 70 HIV negative patients with culture
confirmed M. tuberculosis infection. The sputum culture result was used as a gold
standard. TST results were analysed at 5, 10 and 15mm cut-offs. QFT test was
interpreted following the manufacturer’s criteria.
Results: Sensitivities of the TST using a 5, 10 and 15mm of cut-offs were low:
55,7%, 51,4%, 45,7% respectively. Sensitivity of QFT (68,6%) was higher than
that for all the TST sensitivities. The overall agreement between TST (all cut-offs)
and QFT was poor. Sensitivity of the acid-fast staining of sputa was 75,7%.
Naither detected statistical significant difference between sensitivity of QFT and
the acid-fast staining of sputa, nor between of QFT and TST≥5 and TST ≥10
mm, but detected between sensitivity of QFT and TST≥15 mm (p=0,01).
Conclusion: Although findings have revealed a generally low sensitivity of the
QFT, our opinion is that QFT can be used as adjunct diagnostic technique for
active TB disease.

P2662
Unfavorable factors associated with false negative results of
interferon-gamma release assay for tuberculosis
Nguyen Thi Le Hang1, L.T. Lien2, N. Kobayashi3, T. Shimbo4, S. Sakurada5,
P.H. Thuong2, L.T. Hong6, D.B. Tam6, M. Hijikata5, I. Matsushita5,
N.V. Hung7, K. Higuchi8, N. Harada8, N. Keicho5. 1NCGM-BMH Medical
Collaboration Center, Bach Mai Hospital, Hanoi, Viet Nam; 2Hanoi Lung
Hospital, Hanoi, Viet Nam; 3Department of Respiratory Medicine, Hospital
Division, National Center for Global Health and Medicine, Tokyo, Japan;
4Department of Clinical Research and Informatics, International Clinical
Research Center, National Center for Global Health and Medicine, Tokyo, Japan;
5Department of Respiratory Diseases, Research Institute, National Center for
Global Health and Medicine, Tokyo, Japan; 6Department of Clinical Laboratory,
Hanoi Lung Hospital, Hanoi, Viet Nam;7Department of Microbiology, National

Lung Hospital, Hanoi, Viet Nam; 8Department of Mycobacterium Reference and
Research, Research Institute of Tuberculosis, Tokyo, Japan

Imperfect sensitivity of interferon-gamma release assay (IGRA) is a potential prob-
lem to detect tuberculous infection. We comprehensively investigated factors that
can lead to false negativity of IGRA, regarding active tuberculosis as a surrogate.
In total, 543 patients with new smear-positive pulmonary tuberculosis were tested.
At the time of diagnosis, peripheral blood was collected and IGRA (QuantiFERON-
TB Gold In-Tube®, Cellestis, Victoria, Australia) was performed. Clinical and
epidemiological information of the host and pathogen was collected together. Fac-
tors negatively influencing IGRA results were evaluated using logistic regression
model.
Age ≥ 80 years old, body mass index <18.5 and the extensive infiltrates on chest
X-ray showed significant associations with IGRA negativity (OR = 8.47 [95% CI,
1.53–46.84], 3.46 [95% CI, 1.14–10.49], and 3.07 [95% CI, 1.18–7.97], respec-
tively), whereas HIV co-infection was rather associated with indeterminate results
(OR = 23.30 [95% CI, 4.28–126.82]). Having HLA-DRB1*0701 allele was also
associated with IGRA negativity; the number of the HLA allele that the patients
possess correlated inversely with concentrations of interferon-gamma induced by
M. tuberculosis-specific antigens (heterozygotes; 2.08 IU/ml [interquartile range,
0.79–4.64] and homozygotes; 0.15 IU/ml [0.06–0.26], respectively; P = 0.0064)
A variety of factors including an HLA allele affect false negativity of IGRA.
Assessment of these factors in tested populations would contribute to a secure and
reliable interpretation of IGRA results.

P2663
The influence of a high negative control on the interpretation of
QuantiFERON Gold in Tube (QFN) results
William Ricketts, Graham Bothamley. Respiratory Medicine, Homerton
University Hospital, London, United Kingdom

Introduction: The QFN result is a composite of a nil control, a mitogen positive
control and a test sample (TB Ag) utilising ESAT-6, CFP-10 and TB 7.7 antigens.
The result is defined as TB Ag minus nil control (positive >0.35 IU/ml). A strongly
positive nil control (>8 IU/ml) or failure of the positive control are defined as
indeterminate results. We were concerned that high values obtained after antigen
stimulation might be significant.
Method: All patients tested by QFT-GIT between 31/3/10 and 28/1/11 (n=651)
had the raw data from their test reviewed. Clinical diagnosis was examined in all
those with a TB Ag result >0.35 IU/ml with a nil control high enough to bring
the net result to <0.35 IU/ml or an indeterminate result.
Results: There were 39 (6%) instances of a net negative result despite a response
to antigen, including four cases of active TB (4.7% of TB cases). Nil control
results ranged from 0.1-3.07 IU/ml, with TB Ag levels up to 1.52 IU/ml.

Eight with a negative mitogen response included two cases of active TB, one of
whom also had HIV. No cases were defined as indeterminate by virtue of a strongly
positive negative control.
Conclusion: Reporting of a net result without a breakdown leaves clinicians vul-
nerable to missing cases of active TB. Sarcoidosis, Crohn’s disease and bronchiec-
tasis, all diseases associated with polyclonal B cell activation, also appear to show
spontaneous interferon-gamma release.

P2664
Clinical history and IGRA is unreliable in the diagnosis of tuberculosis
William Ricketts, Graham Bothamley. Respiratory Medicine, Homerton
University Hospital, London, United Kingdom

Aim: To monitor the stages in the diagnosis of tuberculosis (TB) and assess
whether early interferon-γ responses can be helpful.
Method: Site – a TB clinic in a high incidence (58 per 100,000) area of London.
25 patients with suspected TB were followed through their diagnostic process.
Patients were scored using a modified UCSD Clinical Suspicion of TB tool by two
clinicians blinded to the patient’s identity and each other’s scores. Estimated risk
of TB was made at four stages in the diagnostic process: with clinical data, TST,
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HIV and IGRA (QuantiFERON Gold in Tube) results; after radiology; sputum
smear; and blood tests. A decision as to whether to offer treatment was made at
stage two and at each stage thereafter.
Results: Clinical history with IGRA was associated with a wide variation in
estimated probability of TB (IQR 15-85%). As the diagnostic process progressed,
accuracy increased (see figure) and inter-scorer variation decreased. Diagnosis of
culture-negative TB was especially problematic. Despite differences between the
two scorers there was no difference in the number of patients treated correctly
after radiology (69% vs 54% TB; 92% vs 92% not-TB), sputum smear (67% vs
44% TB; 83% vs 92% not-TB) and other blood tests (77% vs 46% TB; 92% vs
92%not-TB).

Conclusion: Clinical history even with IGRA results is unreliable in the diagnosis
of TB. New tests for culture-negative TB would be valuable.

P2665
Specificity of IRGAs in Japan
Kazue Higuchi1, Yukie Sekiya1, Hidetoshi Igari2 , Akira Watanabe2,
Nobuyuki Harada1. 1Department of Mycobacterium Reference and Research,
Research Institute of Tuberculosis, Kiyose, Tokyo, Japan; 2Division of Control
and Treatment of Infectious Diseases, Chiba University Hospital, Chiba-shi,
Chiba, Japan

Objective: The specificity of IGRAs with the population being tested. The speci-
ficity of T-SPOT®.TB (T-SPOT) is generally reported to be lower than that of
QuantiFERON®-TB Gold In-Tube (QFT-GIT). It is likely that studies carried
out in developing countries include individuals with latent tuberculosis infection
(LTBI). Therefore, we compared the specificities of T-SPOT and QFT-GIT in
selected healthy subjects in Japan.
Subjects and methods: Blood samples were taken for both T-SPOT and QFT-GIT
from university students who were selected according to stringent inclusion cri-
teria and performed according to the manufacturer’s instructions. Blood samples
for T-SPOT were kept overnight at room temperature and treated the next day
with T-Cell Xtend before PBMCs preparation. Blood samples for QFT-GIT were
incubated within 16 hours after blood collection.
Results: University students with very low risk factors for TB infection were
selected for the study. Of 111subgects, one was positive in both assays and 110
were negative by T-SPOT and 96 were negative by QFT-GIT. No results were
borderline by T-SPOT (between 5 and 7 spots, USA criteria) and 14 were border-
line by QFT-GIT (between 0.1 and 0.35 IU/ml, Japanese criteria). There was no
indeterminate result.
Conclusion: Although several meta-analyses showed that QFT-GIT has the higher
specificity compared to T-SPOT, our result demonstrate that the specificity of both
assays is equally high. This implies that subjects for specificity studies should be
strictly selected, especially as there is no gold standard for LTBI. If studies do not
meet these criteria, they should not be included meta-analyses.

P2666
Do kinetics of interferon-gamma responses predict TB relapse?
Cynthia Chee1, Kyi-Win KhinMar1, Suay-Hong Gan1, Timothy Barkham2,
Yee-Tang Wang1. 1TB Control Unit, Dept of Respiratory and Critical Care
Medicine, Tan Tock Seng Hospital, Singapore, Singapore; 2Dept of Laboratory
Medicine, Tan Tock Seng Hospital, Singapore, Singapore

Evidence that quantitative T-cell interferon-gamma responses to M. tuberculosis-
specific antigens may reflect mycobacterial burden has raised interest in these
responses as biomarkers for treatment outcomes.
A cohort of 263 HIV-negative, culture-positive pulmonary TB patients enrolled
between August 2005 and May 2007 who completed treatment and who were tested
with QuantiFERON-Gold In-tube® (QFT-IT) and T-SPOT.TB® assays pre- and

post-treatment were matched with the national TB registry for any re-notification
as at December 31 2010.
Four patients relapsed with culture-positive, pansensitive pulmonary TB (relapse
rate 1.5%). The time to relapse was 11, 17, 35 and 44 months. All were male. At the
time of the first TB episode, their mean age was 45.4 years old, two were diabetic,
two were cigarette smokers; all were baseline sputum AFB smear-positive; two
had cavitary disease. All received directly-observed, 6-month chemotherapy with
four first-line drugs in the intensive phase, followed by thrice weekly Rifampicin
and Isoniazid in the continuation phase. All had one negative sputum culture (done
once only) at two months of treatment.
All four patients were IGRA positive at baseline. The QFT-IT was negative at end
of treatment and 6 months post treatment-completion in three and four patients
respectively. All remained T-SPOT positive at treatment completion, while two re-
verted their T-SPOT results 6 months thereafter. Compared to the whole treatment
cohort, a lower proportion of relapsed patients tested IGRA positive at 6 months
post-treatment completion (0% vs 46.3% for QFT-IT; 50% vs 79.2% for T-SPOT).
Our observations suggest that the kinetics of interferon-gamma responses are not
useful for predicting disease relapse.

P2667
Necessity of re-centrifugation of QuantiFERON®-TB Gold In-Tube samples
after plasma harvest
Nobuyuki Harada, Kazue Higuchi, Yukie Sekiya. Department of Mycobacterium
Reference and Research, Research Institute of Tuberculosis, Kiyose, Tokyo, Japan

Objective: In the course of research of QuantiFERON®-TB Gold In-Tube (QFT-
GIT), we found that re-centrifugation of plasma samples from blood collection
tubes decreased IFN-γ values. Thus, we examined the reasons for this phenomenon.
Subjects and methods: Blood samples were taken for QFT-GIT, incubated and
centrifuged after incubation to separate plasma and blood cells. Plasma sam-
ples were harvested using pipettes and divided into two tubes. One tube was
re-centrifuged and the other was not. After re-centrifugation, IFN-γ values of both
samples were measured according to manufacturer’s instructions.
Results: Most of re-centrifuged samples showed lower IFN-γ values compared
with non re-centrifuged samples. We noticed that debris on the surface of separa-
tion gel was included in plasma samples after harvest, and when debris was added
in ELISA plates, higher IFN-γ values were produced. Microscopic observations
showed that debris included many live lymphocytes and these live lymphocytes
adhered on plate wells even after intensive washing.
Conclusion: These observations suggested that live lymphocytes adhered on
ELISA plate well may produce non-specific reaction, which result in higher IFN-γ
values. Therefore, in order to obtain accurate results, QFT-GIT plasma samples
after harvesting from QFT-GIT blood collection tubes should be re-centrifuged to
spin down live lymphocytes.

P2668
Accuracy of IFN-γ and IP-10 detection for diagnosis of tuberculosis in
children
Irene Latorre1,5,6, Jessica Diez1, Irene Mialdea3, Neus Altet4, Cristina Prat1,5,6 ,
Nuria Diez3, Amparo Escribano3, Morten Ruhwald2, Vicente Ausina1,5,6,
Jose Dominguez1,5,6. 1Servei Microbiologia, Hospital Universitari Germans
Trias i Pujol. Institut d’Investigació en Ciències de la Salut Germans Trias i
Pujol, Badalona, Barcelona, Spain; 2Clinical Research Centre, Copenhagen
University, Hvidovre Hospital, Copenhagen, Denmark; 3Unidad de Neumología
Infantil, Hospital Clínico Universitario Valencia, Universidad de Valencia,
Valencia, Spain; 4Unidad de Prevencion y Control de la Tuberculosis de
Barcelona, CAP Drassanes, Barcelona, Spain; 5Universitat Autonoma de
Barcelona, Bellaterra, Spain; 6CIBER Enfermedades Respiratorias, Instituto de
Salud Carlos III, Badalona, Barcelona, Spain

Objective: Evaluate IP-10 detection for latent tuberculosis infection (LTBI) and
active tuberculosis (TB) in children, comparing the results with IFN-γ detection.
Material and methods: IFN-γ released was determined by Quantiferon-TB Gold
In Tube (QFN). IP-10 was retrospectively detected in supernatants by an in-house
ELISA and analyzed using preset cut offs for positive (6.4ng/ml) and indeterminate
(3.5ng/ml) IP-10 test result (Ruhwald, Latorre in prep).
Results: 45 pediatric patients were classified in 3 groups. Group 1: 10 children
diagnosed with active TB, with a Mycobacterium tuberculosis positive culture or
active clinical TB. Group 2: 15 children enrolled during LTBI screening studies,
with a positive QFN. Group 3: 20 healthy control children, with a negative QFN.
Sensitivities of both IFN-γ and IP-10 assays were 50% (Group 1). Specificity of
IP-10 detection was 100% (Group 3). Combining both cytokines the sensitivity
improved to 60%, without a compromise of the specificity. Percentage of positive
IP-10 responders among children from group 2 was 66.7%. Two children with
negative IP-10 assays from this group had QFN positive borderline results. Global
concordance between assays was 82% (κ=0.624). IP-10 released after specific
antigens stimulation in active TB patients was significantly higher than in healthy
controls (p=0.007), this was not seen for IFN-γ (p=0.199).
Conclusions: IFN-γ and IP-10 sensitivity is low, but combination of both cytokines
increased sensitivity without a compromise of the specificity. Lowering IP-10 and
IFN-γ cut offs could improve the sensitivity in children.
Concordance between both assays is good.
IP-10 could be an alternative marker for LTBI and active TB in children.
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P2669
Serum and pleural fluid cytokines in pleural tuberculosis with and without
lung parenchyma involvement
Marcia Seiscento1, Francisco Vargas1, Roberta Sales1, Lisete Teixeira1,
Juliana Puka1, Milena Acencio1, Leila Antonangelo1,2. 1Pulmonary Division,
Pleura Laboratory, Heart Institute (InCor) - University of São Paulo Medical
School, São Paulo, Brazil; 2LIM 03 - Clinical Laboratory, Pathology Department,
University of São Paulo Medical School, São Paulo, Brazil

Pleural tuberculosis (PT) is frequent form of extrapulmonary disease. In the pleural
cavity, activated T lymphocytes produce cytokines in response to the mycobacteria
and its antigens. Lung parenchyma can be concomitantly involved in up to 40%
of cases.
Objective: To compare serum (S) and pleural fluid (PF) levels of inflammatory
mediators in patients with PT in order to verify if lung-associated involvement
influences the magnitude of the inflammatory response.
Methods: A prospective study of 39 patients with pleural (20) or pleuropulmonary
(19) tuberculosis was conducted. IL-8, VEGF, TNF-α, and TGF-β1 were quantified
by ELISA.
Results The proinflammatory cytokines TNF-α and IL-8 were higher in PF than
in S of patients with the pleural form, while only IL-8 was higher in the pleu-
ropulmonary form. Only PF TNF-α was capable to discriminate both forms of TB
disease.

Pleural and Serum variables analyzed in patients with pleural and pleuropulmonary tuberculosis

Cytokines Pleural TB Pleuropulmonary TB p

VEGF PF 1207 (931–1488) 1509 (966–3196) 0.085
VEGF S 780 (221–1254) 1190 (307–1975) 0.169
p 0.117 0.085
TNF-α PF 119 (37–323) 420 (155–674) 0.025
TNF-α S 16 (16–144) 54 (16–843) 0.183
p 0.015 0.139
IL-8 PF 1589 (1063–1873) 1512 (1281–1885) 0.792
IL-8 S 31 (31–128) 31 (31–129) 0.496

<0.001 0.001<

TGF-β1 PF 492 (196–1088) 653 (426–1011) 0.520
TGF-β1 S 659 (416–936) 826 (553=-1197) 0.545
p 0.613 0.573

PF = Pleural fluid; S = serum.

Conclusion: Although TNF-α levels had been higher in the PF of patients with
PT and lung involvement, we suggest its dosage in association with computed
tomography in order to identify these patients, since they represent potential source
of infection and disease spread.

P2670
The use of ADA liquid level in diagnosis of tuberculous pleurisy in countries
with low incidence of tuberculosis
Perlat Kapisyzi, Dhimitraq Argjiri, Anila Aliko, Jeta Beli, Ylli Vakeflliu,
Roland Kore, Elenka Shehu, Regina Hasa, Holta Tafa. Lung Diseases, Faculty of
Medicine, University Hospital Lung Diseases, Tirana, Albania Lung Diseases,
University Hospital Lung Diseases, Tirana, Albania Lung Diseases, Faculty of
Medicine, University Hospital Lung Diseases, Tirana, Albania Lung Diseases,
University Hospital Lung Diseases, Tirana, Albania Lung Diseases, University
Hospital Lung Diseases, Tirana, Albania Lung Diseases, University Hospital
Lung Diseases, Tirana, Albania Lung Diseases, University Hospital Lung
Diseases, Tirana, Albania Lung Diseases, University Hospital Lung Diseases,
Tirana, Albania Lung Diseases, University Hospital Lung Diseases, Tirana,
Albania

The aim: To study the use of cut off values of fluid ADA level in differential
diagnosis of tuberculous pleurisy.
Materials and methods: 121 consecutive patients with pleural effusion were
prospectively studied. The study included 82 males, 39 females with a mean age of
59.3±17 years. Exudative effusions were classified: malignant pleural effusions,
39 (39.8%), TB pleural effusions, 39 (39.8%), parapneumonic pleural effusions,
20 (20.4%).The photometric method was used.
Results: In tuberculous group the mean of ADA level was 122.4±53.3UI/L,
malignant effusion it was 59.7±31.7 UI/L (p= 0.0001) parapneumonic effusions
96±48UI/L.
Fluid ADA in 24/39 of malignant effusions and 18/20 parapneumonic effusions
was above diagnostic cut-off 40 UI/L; in four of 39 tuberculous pleurisy ADA was
under 40 UI/L. Mean ADA level was greater in patients < 35 years old 141.9±46.6
UI/L. No patients of age < 35year had ADA level under 40 UI/L.
The sensitivity of ADA in TB effusions at cut-off > 40 U/L was 89.7%, specificity
28.8%, PPV 54.5%.

The cut-off value at 95 UI/L had the greatest YOUDEN index (0.488), best Lahr+
(3.4), the highest specificity, PPV 79.6%, and 69.2% respectively,sensibility 69.2%.
Conclusions: In countries with low incidence of TB the diagnostic cut off value
of ADA level have to be different from countries with high incidence.
The best cut off value of pleural fluid ADA level in diagnosis of TB was 95UI/L.In
many cases ADA levels in non-tuberculous exudative pleural effusions exceeded
the cut off values of tubercular disease (40 UI/L). Adenosine deaminase level
of less than 40 U/L in patients < 35 years excludes the tubercular etiology of
exudative pleural effusion.

P2671
Evaluation of real time polymerase chain reaction in rapid diagnosis of
exudative tubercular effusions
Balakrishnan Menon1, Charanjeet Kaur2. 1Pulmonary Medicine, Vallabhbhai
Patel Chest Institute, New Delhi, India; 2Biochemistry, Vardhman Mahavir
Medical College, New Delhi, India

Introduction: Exudative effusions are a common manifestation of tuberculosis.
Real time Polymerase Chain Reaction (RT-PCR) has superior sensitivity, speci-
ficity, lower contamination and reduction in time to result in comparison to
conventional methods.
Aims and objectives: To evaluate the sensitivity of RT-PCR in cases of exudative
effusions due to tuberculosis.
Methods: RT-PCR was performed in 153 patients of exudative tubercular effu-
sions. They consisted of 127 pleural effusions, 21 ascitic fluid and 5 pericardial
effusions. All patients had positive Mantoux test with high protein and lympho-
cyte predominance in effusion. The subjects were positive by either ZN staining,
Culture for AFB by growth on LJ medium or BACTEC, Interferon γ (INF-γ) or
Adenosine Deaminase (ADA).
RT-PCR was performed by detecting amplification reaction for the insert ele-
ment IS6110 of the Mycobacterium tuberculosis complex (Biotub-QT, Biotools
Labs, Spain) using a real-time centrifugal amplifcation system (Rotor-Gene 3000,
Corbett Research, Australia).
Results: RT-PCR was positive in 134 of the 153 cases of exudative tubercular
effusions (Sensitivity 87.6%). It was positive in 114 of 127 cases of pleural effusion
(Sensitivity 89.7%), 17 out of 21 cases of ascitis and 3 of the 5 cases of pericardial
effusion.
The sensitivity of ZN staining was 23.5%, Culture by LJ medium was 33.9% and
BACTEC was 51.6%. ADA showed positivity in 144 of 153 cases (Sensitivity
94.1%) and INF-γ showed sensitivity of 83.6%.
Conclusion: Real time PCR is valuable in the diagnosis of exudative tubercular
effusions with a sensitivity of 87.6%. The diagnostic efficiency could be increased
by combining RT-PCR with ADA or INF-γ.

P2672
Adult thoracic empyema: A comparative analysis of tuberculous and
nontuberculous etiology in 75 patients
Somenath Kundu, Subhra Mitra, Subhasis Mukherjee, Soumya Das. Respiratory
Medicine, IPGME&R and SSKM Hospital, Kolkata - 700 020, West Bengal, India
Respiratory Medicine, Midnapore Medical College and Hospital, West
Midnapore, West Bengal, India Respiratory Medicine, R.G. Kar Medical College
& Hospital, Kolkata - 700 004, West Bengal, India Respiratory Medicine,
Calcutta Medical College & Hospital, Kolkata, West Bengal, India

Background: Thoracic empyema is a disease of significant morbidity and mortality
in the developing world where tuberculosis is a common cause. Clinical outcomes
in tuberculous empyema are complicated by fibrocavitary disease and bronchopleu-
ral fistulae. A prospective study to compare the clinical profiles and outcomes of
patients with tuberculous and nontuberculous empyema was performed.
Materials and methods: A prospective study of adult nonsurgical thoracic
empyema cases admitted in a teaching hospital in India was performed over
a period of 18 months. A comparative analysis of clinical characteristics, treat-
ment modalities, and outcomes of patients with tuberculous and nontuberculous
empyema was carried out.
Results: 75 cases of empyema were seen during the study period, of which
46 (61.3%) were of nontuberculous etiology while tuberculosis constituted 29
(38.7%) cases. Among the nontuberculous empyema patients, Staphylococcus au-
reus (11, 23.93%) was the most frequent pathogen isolated. Tuberculous empyema
was more frequent in younger population compared to nontuberculous empyema
(mean age of 32.7 years vs. 46.5 years). Duration of illness and mean duration of
chest tube drainage were longer (48.7 vs. 23.2 days) in patients with tuberculous
empyema. Also the presence of parenchymal lesions and bronchopleural fistula
often requiring surgical drainage procedures was more in tuberculous empyema
patients.
Conclusion: Tuberculous is a common cause of empyema thoracis in a developing
country. Tuberculous empyema differs from nontuberculous empyema in the age
profile, clinical presentation, management issues, and has a significantly poorer
outcome.
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P2673
High yield of liquid mycobacterial culture in pleural fluid and tissue
Florian von Groote-Bidlingmaier1, Kiki Chung1, Corne Rautenbach2,
Maurizio Bernasconi1, Coenraad Koegelenberg1, Elizabeth Wasserman2,
Chris Bolliger1, Andreas Diacon1. 1Div. of Pulmonology, Dept. of Medicine,
Stellenbosch University, Cape Town, South Africa; 2Div. of Medical Microbiology,
Dept of Pathology, Stellenbosch University, Cape Town, South Africa

Background: Liquid culture media are reported to increase the yield of positive
mycobacterial cultures in sputum by 10-20% but its value for pleural fluid is not
well established.
Method: We investigated 66 consecutive patients with exudative effusions of sus-
pected inflammatory or infectious nature in a single session and directly compared
the yields for a diagnosis of TB of a spot sputum smear and culture, pleural
fluid ADA and cell count, low volume (5ml) and high volume (100ml) liquid
mycobacterial culture and pleural biopsy histology and culture. A final diagnosis
of TB was established in 50 patients (75.8%) by histological proof of granuloma-
tous inflammation or any positive culture. All TB cultures were performed in an
automated liquid culture system (MGIT 960, Becton Dickinson).
Results: Available results among these 50 patients indicated the following respec-
tive yields:
22/34 (64.7%) for spot sputum (smear positive: 17.1%; culture positive: 61.3%);
44/46 (95.7%) for pleural fluid adenosine deaminase (ADA) ≥50 U/l; 32/41 (78%)
for ADA≥50 U/l combined with lymphocyte predominance; and 31/46 (67.4%)
for pleural fluid MGIT culture (low volume: 56.5%; high volume: 63%; p=0.45).
Non invasive testing (sputum and pleural fluid analysis) had 100% yield with 72%
microbiologically proven cases. The yield of pleural biopsy was 44/49 (89.8%;
culture: 33/44, 75%; histology: 40/49, 81.6%).
Conclusion: Liquid mycobacterial culture has an exceptionally high yield in both
pleural fluid and tissue and should be routinely used.

P2674
Pleural tuberculous: A study of 46 cases
Besma Hamdi, Chiraz Aichaouia, Sameh Fereh, Samira Mhamdi, Zied Moatamri,
Salsabil Daboussi, Ghaya Laaribi, Mohsen Khadhraoui, Rzaieg Cheikh.
Pulmonary Departement, Military Hospital, Tunis, Tunisia

Pleural tuberculous (TB) remains a diagnostic challenge. It is the most frequent
extra pulmonary localization.
To focus on clinical, radiological, biochemical and histopathological characteris-
tics of pleural TB and the sensitivity of the various diagnostic tests. We study
retrospectively 46 patients in whom pleural TB were diagnosed in our military
department. The mean age was 29,8 year (12 to 78 year). 78,2% were male. A
past medical history of TB was found in 21% of cases. We noticed a huge delay
between onset of symptoms and hospitalization (35 days). Among these symptoms,
the most frequent are: chest pain, cough and constitutional symptoms. The TB
effusions were all exudative with a mean lymphocyte fraction of 76,5% (range:
30–100%). Tuberculin skin test was positive in 41,3% of cases. In 10,8% of cases,
the diagnostic of pleural TB was made by detection of acid fast bacilli in sputum.
Pleural fluid, sputum and bronchial wash culture had a poor yield for TB of 8,6%
each. Diagnosis was confirmed by closed pleural biopsy in 73,9% of cases and by
thoracoscopy in 21,7% of cases. 4,4% of cases was histologically non diagnostic.
Dissemination of TB in other sites was detected in 19,5% of cases (pulmonary,
pericardia, peritoneal, lymph node). Treatment included anti-TB drugs, thoracenti-
sis and physiotherapy. The outcome was favourable in all cases. 45,6% of patients
develop pleural thickening 6-12 months after bigining of treatement. TB, whatever
its localization, is an infectious disease which can be totally cured by combining
anti-TB drugs. Physical therapy and pleural rehabilitation should be implemented
early after confirmation of diagnosis of pleural TB in order to limit sequelae.

P2675
Features of diagnostics for exudative pleurisy of tuberculosis etiology
Kazim Mukhamedov1, Avaz Muzrabekov1, Sherali Massavirov1,
Stanislav Kostromtsov1, Fazilat Ismailova2, Elmira Khudayberdieva1. 1Faculty of
Phthisiology, Tashkent Medical Academy, Tashkent, Uzbekistan; 2Faculty of
Preparation of General Practitioners, Tashkent Medical Academy, Tashkent,
Uzbekistan

Background: To study the features of diagnosis and therapy for exudative pleurisy
of tuberculous etiology (EPTE).
Materials and methods: There analyzed 122 cases with EPTE. Men were 76
(62, 3%), women-46 (37, 7%), aged between 17 to 69 years. 1-group included
59 (48, 4%) patients who had revealed/or suspected EPTE based on clinical
and X-ray data after admitting in out-patient clinic or antituberculous dispensary.
2-group included 63 (51,6%) patients who primarily were hospitalized in general
medical network (GMN) clinics and underwent erroneous treatment for different
diseases (pneumonia, intercostal neuralgia, acute respiratory diseases, myocardial
infarction, cholecystitis etc.) within 7-34days.
Results: Focal TB was diagnosed in 55 (45, 1%), infiltrative –34 (27, 9%),
disseminated- 11 (9, 0%), pleural TB - in 8 (6,6%), intrathoracic lymphatic nodes
– in 14 (11, 5%). Bronchoscopy revealed active specific changes in 34 from 63
examined patients including rough deformed cicatrical changes in 11 patients.
Mantoux test was positive in 84 (68, 9%). M.Tuberculosis (MBT) were found in

sputum by Tsil-Nelson in 16 (13,1%) patients, by PCR- in 27 (22,1%). By culture
method MBT in sputum was detected in 21 (17,2%) cases, in pleural fluid –in 12
(9,8%). Blood-sedimentation test rise was noted in 102 (83,6%), leukocytosis in
105 (86,1%). Revolt positive test was revealed in exudates.
Treatment was managed by standard scheme of DOTS strategy and with punctures
of pleural sac. Liquidation and resorption of exudate was obtained within 8-28
days from treatment date.
Conclusion: Exudative pleura diagnostics is a challenge. It should be paid an
important place to general medical network doctors’ high concern in regard to TB.

P2676
Advantage of chest tube drainage in tuberculous pleurisy without active
pulmonary tuberculosis
Moon Jun Na, Ji Hye Kim, Yu Mi Lee, Sun Jung Kwon, Ji Woong Son,
Eugene Choi. Department of Internal Medicine, Konyang University College of
Medicine, Daejeon, Republic of Korea

Introduction: Early effective drainage may hasten clearance of pleural effusion
and reduce the occurrence of residual pleural thickening (RPT) in patients with
symptomatic loculated tuberculous pleurisy (TBP).
Objectives: The effects of a large-bore chest tube drainage (CTD) with a small-bore
percutaneous drainage (PCD) or no-drainage group in TBP were compared.
Methods: We reviewed retrospectively the records of TBP patients without active
pulmonary TB lesion that diagnosed by thoracoscopic biopsy or high ADA of
pleural fluid from 2005, January to 2010, December. All patients were treated
with anti-TB medication over 6 months. We divided into 4 groups [group A;
no-drainage (n=7), group B; CTD without loculation (n=10), group C; CTD with
loculation (n=9), group D; PCD with loculation (n=12)]. We compared the RPT,
days of hospitalization and tube inserted between group A vs B, and group C vs
D.
Results: In non-loculated TBP patients, mild RPT were remained in 1 of 7 in
group A and none of 10 in group B. In loculated TBP patients, mild RPT were
remained in 1 of 9 in group C and 3 of 12 in group D, and moderate RPT were
found in only group D (2 in 12). Days of hospitalization were 8.7±1.5 in group A
vs 10.6±3.3 in group B, and 16.7±10.2 in group C vs 10.4±3.9 in group D. Days
of tube inserted were 6.8±2.3 in group C vs 4.6±2.8 in group D.
Conclusion: Although using a large-bore CTD needs longer days of admission
and tubing, CTD was more effective than PCD in RPT reduction of loculated TBP,
and was not advantageous to no drainage with diagnostic thoracentesis in RPT
reduction of non-loculated TBP, in addition to definite diagnosis by thoracoscopic
biopsy.

P2677
Pleural tuberculosis: A retrospective study in the tuberculous control unit of
Blida between 2005 and 2009
Lotfi Nacef, Omar Saighi. Thoracic Diseases Departement, E.P.H Blida, Blida,
Algeria Thoracic Diseases Departement, E.P.H Blida, Blida, Algeria

Introduction: Pleural tuberculosis is among the most common sites of extrapul-
monary tuberculosis, which represent 30% of all tuberculosis cases in Algeria. She
reached preferentially the young adults.
Aims and objectives: The aim of our study is to clarify the characteristics of the
epidemiology, diagnosis, treatements and outcome of pleural tuberculosis and also
to clarify the predisposing factors.
Methods: Our retrospective study concerned 117 cases of tuberculous pleurisy
supported for 05 years from 2005 to 2009 among a total of 764 cases followed for
extrapulmonary tuberculosis at the Blida tuberculous control unit.
Results: Our study has assembled 67 men and 50 women with a mean age of
30 years. Comorbidities in number of 7 are represented by 4 cases of metabolic
syndrome. The impairment is most often right sided in 57.2% of cases, and bilateral
in 11% of cases. The investigations carried out showed a tuberculin allergy in
31.6% of cases. The histology diagnosis was mainly contributing in 42.7% of cases
by finding caseofollicular tuberculous, and in 23.9% of cases by a tuberculoid
inflammation. The antibiotic treatment was started in all cases with a favorable
outcome to the healing in 50.4% of cases and with sequelae in 45.2% of cases.
However, we noted 4 cases of lost sight and one patient transferred for therapeutic
monitoring.
Conclusion: The management of tuberculous pleurisy is correlated by the improve-
ment of diagnostic methods, certainty including pleural biopsy and thoracoscopy.

P2678
Specific pulmonary lesion in patients with tubercular spondylitis (TS)
Viacheslav Zhuravlev1, Galina Vasilieva2, Pavel Gavrilov3. 1Laboratory of
Genetic Methods of Research, The Resear Institute of Phthisiopulmonology, St.
Petersburg, Russian Federation; 2Surgery of Exta-Pulmonology TB, The Resear
Institute of Phthisiopulmonology, St. Petersburg, Russian Federation; 3X-ray,
SCT, MRT, The Resear Institute of Phthisiopulmonology, St. Petersburg, Russian
Federation

120 patients with active pulmonary tuberculosis (PT) and diagnosis of TS were
studied. It was the patients at the age from 18 to 72 years old. The patients were
examined due to complaints of spinal pain. These were mostly the lesions of
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thoracic spine 46 (38,3%). From 2 to 8 vertebras were affected, dissiminated forms
were diagnosed in 62 (51,6%) patients. In 113 (94,2%) the TS was complicated
with paravertebral abscesses, in 92 patients (76,6%) – with epidural abscesses,
in 49 (40,8%) - neurological disorders were diagnosed. 62 (51,7%) had simulta-
neously diagnosed PT and spine lesion, in 58 (48,3%) the TS was diagnosed in
2,5±1,8 years after beginning of PT therapy. Clinical forms of PT: disseminated
44 (36,7%), infiltrative 38 (31,7%), fibrocavitary 22 (18,3%), tuberculosis of in-
trathoracic lymph nodes 10 (8,3%), focal 6 (5,0%). Pulmonary tissue destruction
was diagnosed in 83% of cases. Mycobacteria tuberculosis (MBT) were identified
in respiratory material of 95 (79,2%) patients. Multiple drug resistance of MBT
was diagnosed in 73 (60,8%) patients. All patients required surgical treatment
of TS. The intensive chemotherapy during 4,5±2,1 months, positive clinical and
x-ray dynamics and negative results of bacterioscopic examination of sputum for
MBT detection has helped to carry out surgical stage of treatment in 115 patients.
5 (4,2%) patients had no surgical treatment of TS because of advance of the
generalized tuberculosis.
Conclusion: In case of detection of associated affection of PT and TS it is neces-
sary to carry out not less than 2 months of intensive therapy using 5 antituberculous
drugs, with further surgical stage at the affected spine part and continuation of
specific therapy for not less than 6 months.

P2679
Practicing empirical anti-tuberculosis treatment (ATT) in suspected spinal
tuberculosis (STB): Follow up of 33 cases from Sri Lanka, a limited resource
setting with an intermediate disease burden
Duminda Yasaratne, Dushantha Madegedara, Keerthi Weerawardhana,
Prasanna Wijerathne, Kulathunga Nishantha, Samadara Nakandala,
Neranjan Dissanayake, Chathura Wirasinghe. Respiratory Disease Treatment
Unit, Teaching Hospital, Kandy, Sri Lanka

Background: Some patients with clinically suspected STB are given empirical
ATT under specialist supervision, without histological or microbiological confir-
mation of disease, due to lack of resources.
Aim: To assess the outcome following empirical ATT in a cohort with a clinical
diagnosis of STB.
Methodology: We followed up 33 patients diagnosed with STB based on history,
negative blood culture, spinal CT and/or MR imaging and supported by tuber-
culin test and inflammatory markers. None had microbiological or histological
confirmation. All were given standard category I ATT, with prolonged regimen for
neurologically complicated disease.
Results: CT/MRI showed end plate destruction/sclerosis and/or evidence of disci-
tis in 28 patients, with paraspinal and psoas abscesses in some. In the remaining
five, imaging findings were atypical. One patient died and another with body and
pedicle destruction was found to have metastatic spinal disease. 22 completed
ATT, while 9 are still on treatment, completing minimum of six months. All 31
patients followed up, including 4 with atypical imaging features, had symptomatic
improvement with ESR normalizing in 90% and weight gain in 77%. Serial spinal
X-rays did not show worsening in any. None had ATT related major adverse
effects. Six with neurological deficits had completed 12 months ATT, where the
recovery was full in 4 and partial in 2.
Conclusion: Imaging based diagnosis of STB and empirical ATT with close su-
pervision appears to be safe and effective, in a setting with high degree of clinical
suspicion, low drug resistance and limited resources.

P2680
Tuberculous spondylitis as a mirror of a severe epidemic situation
Ekaterina Kulchavenya, Eugenia Koveshnikova. Urogenital, Research TB
Institute, Novosibirsk, Russian Federation

Introduction: Tuberculosis of bone and joints (BJTB) is one of the leading forms
among extrapulmonary TB. The aim was to estimate a spectrum of extrapulmonary
TB in Novosibirsk – the capital of Siberia, and reveal a tendency in BJTB.
Material and methods: Statistical reports were estimated, also 177 patients with
BJTB were enrolled in study.
Results: Among all cohort of extrapulmonary TB female patients was 50.9% and
male patients - 49.1%, but in BJTB ration female:male was 1:2.

Figure 1

The share of BJTB in extrapulmonary TB increased from 3.3% in 1992 up to
28.0% in 2006, and reached 48.6% in 2008. Among BJTB tuberculous spondylitis
prevails (72.2%), mostly complicated by neurological disorders and parevertebral
abscesses and combined with TB of other organs. Nevertheless in 65.5% only
2 vertebrae were involve in TB process. In 17.2 debut of disease was acute or
sub-acute, but diagnostic took 14.1 months on average. One of the main reason
is poor alertness physician for tuberculosis and late X-ray examination. Typical
X-ray picture of TB spondylitis is shown on figure 1.
Poverty, unemployment and alcoholism resulted in poor efficiency of the therapy
in 43.7% patients. Patients endomorphic body type in 8.5 times more likely to
have delayed consolidation.
Conclusion: In regions with severe epidemic situation it is necessary always to
keep in the mind TB in patients with back pain and make X-ray examination as
soon as possible.

P2681
Dysfunction of external respiration in patients with spinal tuberculosis
Zulfiya Nazirova, Alimardon Kuziev. Phthisiology, Tashkent Medical Academy,
Tashkent, Olmazor, Uzbekistan

Aim of the study was to determine the peculiarities of respiratory system dysfunc-
tions and their effect on spinal tuberculosis clinical course.
We studied FER in 95 patients with spinal tuberculosis aged from 20 to 60 yr old
to determine the peculiarities of dysfunctions.
Gravity of pulmonary breathing capacity dysfunctions was identified by abatement
degree of VCL and MPBC: I degree – decrease in 16-35%; II degree - decrease in
36-55%; III degree – decrease more than 55%;
In 72 patients were revealed disturbances of FER indices. Of them, 19,5% patients
had moderate embarrassment of ventilation, 45,8% -considerable, and 34,7% -
full-blown. Thus, in 58 patients LVC was decreased in considerable and strong
embarrassment of ventilation in 1,5-2 times as compared with normal one and
only in 14 patients was followed moderate decline.
Study results established direct relation of LVC index decline from the size of
spinal deformation. Therefore, LVC sharp decline was followed in patients with
the maximum size of kyphosis (102,0±4,0), considerable - in moderate size of
kyphosis (118,0±3,0). Normal indices and LVC moderate decline were noted in
patients with minimum size of kyphosis (154,0±5,0). In 47 patients restrictive
type of embarrassment of ventilation was observed. Combined type occurred in 14
patients, obstructive - in 11. Should be noted that despite LVC considerable and
sharp decrease in most of examined patients, MPBC was rather in a lesser degree:
in 17 patients outsized MPBC indices were determined, in 32 their moderate
decline was noted.
Consequently, the presence of cerebrospinal dysfunctions depending on their
depth and localization embarrass significantly the ventilation indices in patients
with tuberculous spondylitis.

P2682
Tuberculous mycotic aneurysm of aorta: A rare complication
Parameswari Rekha, Parackal Sukumaran, T.K Jayakumar,
Kummannoor Venugopal. Internal Medicine, Medical College, Kottayam, Kerala,
India

39 year old male was started on antituberculous treatment based on symptoms and
miliary shadows on chest x-ray. 2 months later he had persistent abdominal pain.
Abdominal examination revealed a pulsatile palpable mass with brui. Ultrasound
&CT abdomen confirmed aneurysmal dilatation of aorta from hiatus to bifurcation
with infra renal involvement. No leak or dissection.

Surgical exploration revealed aneurysm with areas of impending rupture, clots &
caseous material. Endoaneurysmal graft repair surgery was done. Clot was teem-
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ing with AFB. Postoperatively patient had paraplegia due to ischemic myelopa-
thy.
Tuberculous mycotic aneurysm of aorta is a rare complication with poor prognosis.
Less than 50 cases have been reported. Combined medical & surgical therapy is
advised.

P2683
Tuberculosis in residual pleural cavity after segmental pulmonary resections
and its surgical treatment
Tulkun Kariev, Sunnatilla Abulkasimov, Sherzod Rakhmanov. Thoracic Surgery
Department, National Centre of Phthisiology and Pulmonology, Tashkent,
Uzbekistan

Repeated operations on account of development of tuberculosis in the residual
pleural cavity after segmental resections were performed in 54 patients (males –
35, females - 19) in ages between 17 and 46. Residual cavity due to incomplete
lung spread developed on the left in upper segments of thoracic cage in 30 pa-
tients, on the right – in 24 patients after segmental (9), combined resections (16),
lobectomy (26) and bilobectomy (3) on account of fibrous-cavernous tuberculosis.
Tuberculosis in residual cavity was diagnosed in 6 months - 1 year after the
operations in 28 patients, in 3 years – in 19, in 4-5 years – in 7. Bacteria excretion
in sputum was detected in 41 patients (75.9%).
After pre-operative chemotherapy and general treatment, lobectomy was performed
in 1 patient, pulmonectomy – in 15, thoracoplasty with myoplasty of residual cavity
– in 38. Good effectiveness of repeated operations stated in 43 patients (79.6%),
unsatisfactory results due to the exacerbation of bronchoalveolar fistula and pleural
empyema – in 7 (12.9%). Lethality in 4 patients (7.5%) occurred from the progress
of bronchial fistula and pleural empyema. In 3-10 years after operations clinical
healing was established in 82.1% of patients. Lethality in 17.9% occurred because
of progress of bronchial fistula, pleural empyema and pulmonary tuberculosis.
Conclusion: Tuberculosis in residual pleural cavity after segmental pulmonary
resections is a heavy pulmonary and pleural pathology characterized by chronic
course. Repeated operations – pulmonectomy and thoracoplasty with myoplasty
of the residual cavity – are highly effective and allow healing 82.1% of patients.

P2684
Asymptomatic oesophageal and bony involvement in an HIV-negative female
with pulmonary TB
Rawya Ahmed1, Simon Allen2, Parthipan Kanthapillai1 . 1Respiratory Unit,
Luton and Dunstable Hospital, Luton, Bedfordshire, United Kingdom;
2Department of Radiology, Luton and Dunstable Hospital, Luton, Bedfordshire,
United Kingdom

A 44 year-old lady of Afro-Caribbean origin presented with a 4-months history of
productive cough, night sweats and weight loss. There were no other symptoms or
significant medical history. Chest auscultation revealed right-sided apical bronchial
breathing and coarse crepitations mid to lower zones. Chest radiography confirmed
apical cavitation and right-sided consolidation. Sputum microscopy and molecular
polymerase chain reaction test showed fully sensitive mycobacterium tuberculosis
(TB).
Thoracic computed tomography revealed a pneumomediastinum, oesophageal per-
foration and gaseous permeative infiltration of T1-T3 vertebrae.

A human immunodeficiency virus (HIV) screen was negative.
Oesophageogastroduodenoscopy was normal apart from a 2cm punched out lesion
at 23cm of the oesophagus. Quadruple anti-TB therapy and enteral feeding were

established via a percutaneous gastrostomy tube to avoid mediastinitis and allow
healing.
Clinically occult oesophageal perforation and bony involvement in the absence of
HIV infection or miliary TB has not been previously described. The mechanism
of this is unclear, but may have involved a caseating mediastinal lymph node.

P2685
Surgical treatment of first found pulmonary tuberculosis at ineffectiveness of
DOTS therapy
Tulkun Kariev, Sunnatilla Abulkasimov, Akram Irgashev. Thoracic Surgery
Department, National Centre of Phthisiology and Pulmonology, Tashkent,
Uzbekistan

Surgeries were performed in 43 patients (males-27, females-22) in ages between
18-53 years old. All the patients had first found destructive tuberculosis of lungs,
and ineffectiveness of DOTS therapy was stated in them. During 2-3 months, 23
patients received chemotherapy in hospital (izoniazid, rifampycin, pyrazinamide,
ethambutol or streptomycin) and ambulant therapy (izoniazid and rifampycin)
under the 1st category of DOTS during 4-6 months.
After diagnosing pulmonary tuberculosis, the treatment according to the 1st DOTS
category (intensive phase-2-3 months, supporting phase 4-6 months) was received
by 20 patients in the first phase. Because of ineffectiveness of chemotherapy, the
treatment was continued under the 2nd DOTS category intensive phase chemother-
apy with 5 preparations (H, R, Z, E and S) during 3-4 months and ambulant phase
(izoniazid, rifampycin, ethambuthol) during 6-8 months. Ineffectiveness of DOTS
based chemotherapy-continuing bacteria excretion, presence of pulmonary destruc-
tion served as indication to surgical treatment. Segmental pulmonary resection was
carried out in 7 patients, lobectomy in 12, pulmonectomy in 24. good clinical
effect of performed operations was reached in 40 patients (93.0%). Unsatisfactory
results (bronchial fistula and pleural empyema) were stated in 2 patients (4.7%).
Lethality in 1 patient (2.3%) was caused by the progress of pulmonary tuberculosis
and pleural empyema.
Conclusion: When DOTS chemotherapy is ineffective, surgical treatment of first
found destructive pulmonary tuberculosis is an important and effective final stage
of complex therapy that prevents transition of patients into the group og chronic
patients.

P2686
Method of treatment of destructive tuberculosis of single lung with
extensively drug resistant mycobacteria tuberculosis
Irina Tabanakova, Aleksey Elkin, Mikhail Kobak, Nikolay Yakushenko.
Endoscopy, Research Institute of Phtisiopulmonology, Saint-Petersburg, Russian
Federation

Treatment of patients with TB with total defeat of one lung and presence of
destruction in the other, with a constant allocation of extensively drug resistant
Myc.tuberculosis (XDR MBT), remains extremely weak. Under these conditions,
the role of surgical and endoscopic therapies is rising.
Objective: To improve treatment of patients with fibrous-cavernous tuberculosis
of a single lung with XDR MBT due to valvular lung volume reduction (VLVR)
and local extrapleural thoracoplastic.
Material and methods: The treatment was performed in 13 patients (10 men, 3
women) of fibrous-cavernous tuberculosis of a single lung with XDR MBT. The
patients’ age ranged from 30 to 54 years. Disease duration ranged from a half to
8 years, all patients were smear.
The essence of the proposed method is to use endobronchial non-return valve.
Valve ensures the smooth discharge of air, sputum, bronchial content in the ex-
hale, and cough. Inverse of air in the lung lesions did not occur. Thus, gradually
hypoventilation was being reached, until atelectasis of lung tissue. VLVR per-
formed during treatment with reserve anti-TB drugs. In 6 patients with VLVR was
supplemented extrapleural thoracoplastic.
Results: Time that valve spent in the bronchus depended on the rate of cavity
closure and cessation of bacteria and ranged from 7 to 274 days. Abacillation was
achieved in 100% of patients, the cavity was closed in 76,9% of patients.
Conclusions: The proposed method of treatment of patients with tuberculosis
enables us to reduce lung cavity and reach abacillation patients with XDR MBT in
the absence of the effect of chemotherapy with reserve anti-TB drugs and a high
risk of single lung resection.

P2687
Artificial therapeutic pneumothorax induced by video assisted thoracoscopic
surgery – Surgical treatment option in the modern management of
pulmonary tuberculosis – Case presentation
Olga Danaila1, Cristian Paleru1, Ciprian Bolca1, Adrian Istrate1, Cristina Popa2,
Genoveva Cadar3, Ioan Cordos1. 1Thoracic Surgery, National Institute of
Pneumology, Bucharest, Romania; 2Pneumology, National Institute of
Pneumology, Bucharest, Romania; 3Anesthesiology and Intensive Care, National
Institute of Pneumology, Bucharest, Romania

Introduction: Pulmonary tuberculosis (PTB) multidrug resistant (MDR) is still
a major global health problem. After the discovery of antimycobacterial therapy
the use of therapeutic pneumothorax (TP) decreased. Increased prevalence of PTB
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MDR, multiple adverse effects and high cost of TB drugs have returned the
attention to this old method of treatment.
Objective: The aim of this paper is to highlight the usefulness of TP induced by
video assisted thoracoscopic surgery (VATS) as adjuvant therapy in cavitary PTB
MDR.
Method: A 27-year-old, male patient was diagnosed with cavitary MDR PTB.
Because the individualized treatment has proved ineffective and the patient de-
nied resection surgery, we performed repeated intrapleural air insufflations. In the
absence of satisfactory lung collapse due to pleural adhesions, it was decided to
associate a minimally invasive surgical procedures – VATS. Multiple adhesions
localized to the right upper lobe and 6 right segment were distroyed (monopolar
cautery, LigaSure) with full release of the lung. Pleural cavity was controlled
with a single tube which was maintained clamped until his removal in the first
postoperative day.
Results: The surgical procedure was well tolerated without major complications
and with sufficient parenchymal collapse, subsequently maintained by periodic air
insufflations. After 4 months the patient was smear and culture negative and the
cavity was reduced in size.
Conclusions: In carefully selected cases, TP is an effective adjuvant procedure
in the treatment of MDR PTB. VATS is useful for lysis of adhesions when lung
collapse is insufficient.

P2688
A case of breast tuberculosis in developed country with low incidence of
tuberculosis
Veronika Polcova, Martina Vasakova, Emilia Kopecka, Jiri Homolka.
Pneumological Department, 1st Medical Faculty and Thomayer Hospital, Prague
4, Czech Republic

The Czech Republic belongs to the countries with low incidence of tuberculosis We
present a very rare case of breast tuberculosis (TB) resembling a breast malignancy
or non-specific abscess to document the possibility of misdiagnosis and diagnostic
challenge.
Objectives: Differential diagnosis of a painful, firm lump in a breast of 81 years
old female. Review of important issues relating to the diagnosis, clinical features,
and management of breast tuberculosis.
Case presentation: A 81 year-old female without medical history of TB was
hospitalised for a painful, firm lump in her right breast. Neither the mammography
nor histology confirmed the diagnosis of breast carcinoma. Chest radiograph, chest
CT scans and sputum smear or cultivation did not prove lung TB. Bronchoscopical
examination showed anthracotic pigmentations without endobronchial granula-
tions or fistulas. Both bronchial biopsy and bronchial aspirate were negative for
Mycobacterium tuberculosis. The pathologists in the biopsy of the breast lesion
described a combination of epitheloid cell granulomas and caseous necrosis. Mi-
croscopic analysis of the lump pus confirmed the presence of acid-fast bacilli.
Lump pus cultivations were positive for Mycobacterium tuberculosis. A four-drug
regimen (izoniazid, rifampicin, ethambutol, and pyrazinamide) and local lavage
with AT drugs led after two months to the remission of the lump and healing of
the fistula.
Conclusion: In breast TB the clinical and radiological features are not specific.
The misdiagnosis with the carcinoma of the breast or non-specific abscess is
possible. Even in countries with the low incidence of tuberculosis the TB of the
breast can be observed.

282. Pulmonary and extrapulmonary
tuberculosis

P2689
Unusual locations of tuberculosis: Three cases report
Houda Gharsalli, Saloua Azzabi, Mohamed Ali Baccar, Jamel ElGoul,
Besma Ourari-Dhahri, Jihéne Ben Ammar, Leila El Gharbi, Hichem Aouina,
Hend Bouacha. Pulmonary Diseases Department, Charles Nicolle Hospital,
Tunis, Tunisia

Introduction: Tuberculosis (TB) can involve any organ but unusual location con-
cern specially immunodeficient patients.We report three unusual TB locations in
immuocompetent patients.
Case report: The first patient is an immunocompetent woman admitted for pul-
monary nodular lesions,pleural effusion and bilateral ovarian cysts. The eleved
CA125 level suggested ovarian metastatic carcinoma. Pleural biopsy confirmed
TB and presumed ovarian TB. Outcome was favorable with antituberculosis ther-
apy (ATT) with disappearance of ovarian cysts. The second case interested an
immunocompetent woman who presented simultaneous occurrence of multifocal
cutaneous TB with pseudotumoral pulmonary TB. The cutaneous TB was revealed
by squamous plaques and erythema in face, abdomen and breast. The diagnosis
was confirmed by biopsy of the skin. Favorable outcome was observed with ATT.
The third case is about an immunocompetent woman who presented decrease in

Figure 1. Before ATT.

Figure 2. After ATT.

visual acuity. The lesions observed by funduscopy suggered TB chorioretinitis.
Tuberculin skin test was positive. The diagnostic was confirmed by fluorescein
angiography. After starting tuberculosis treatment the ocular symptoms regressed

P2690
Rare localization of extra pulmonary tuberculosis
Jihen Ben Amar, Besma Ourari, Leila El Gharbi, Saloua Azzabi, Mohamed
Ali Baccar, Hichem Aouina, Hend Bouacha. Pulmonary Department, Charles
Nicolles Hospital, Tunis, Tunisia

Tuberculosis (TB) can involve any organ system in the body by way of hematoge-
nous or lymphatic dissemination or contiguity. While pulmonary tuberculosis is
the most common presentation, extrapulmonary tuberculosis (EPTB) is also an
important clinical problem.
The aim of the present study is to describe clinical manifestations and the outcome
of patients with EPTB.
Materials and methods: We report the cases of 30 patients (17 men and 13
women) with a mean age 44 years (17-80 years) hospitalized for EPTB from
January 2000 to January 2011.
Results: Seven patients (23%) had fever, loss of weight, anorexia ant sweating;
pain in effected site was noted in 6 cases (20%).
Urinary (16%), female genital (16%) and splenic tuberculosis (16%) were the
most common site of involvement followed by parietal abscess (13.5%), abdomi-
nal (13.5%) and laryngeal tuberculosis (6%). The other localizations, spinal, skin,
meningitis, haematopoietic, hepatic, tongue and thyroid gland were noted in only
in one case (3%). Miliary tuberculosis was found in 3 cases (10%). Pulmonary
tuberculosis was associated in 53%.
Tuberculosis was microbiologically proven in only 33% of cases. The diagnostic
was confirmed by a tissue samples in 12 patients (40%).
Mean course of standard anti-TB therapy (isoniazid, rifampin, pyrazinamide,
streptomycin or ethambutol) was 8,5 months, cure was noted in 83,% and lost to
follow-up in 17%.
Conclusion: High index of clinical suspicion, the use of invasive diagnostic
methods for the confirmation of the diagnosis, early institution of specific antitu-
berculosis treatment are the key to the successful management of EPTB.

P2691
Current trends of extrapulmonary tuberculosis in Siberia
Ekaterina Kulchavenya. Urogenital, Research TB Institute, Novosibirsk, Russian
Federation

Introduction: Tuberculosis (TB) and HIV/AIDS have reached such proportions
worldwide that the development of civil societies is seriously endangered. Extra-
pulmonary TB (EPTB) is not well-known, but it is dangerous too.
Material and methods: Estimates of incidence and spectrum of EPTB in Siberia
are presented on the basis of the statistical reports for 1999 – 2009.
Results: During the last decade the incidence rate of TB in Siberia increased up
to 20% (from 116 per 100,000 inhabitants in 1999 up to 139 in 2009). Every year
in Siberia there are about 1000 new EPTB patients. Within the last decade the
spectrum of EPTB has changed significantly. TB of the central nervous system
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almost doubled from 4.9% to 8.5%, mostly due to co-morbidity with HIV. Bone
and joints TB increased by about half from 20.3% to 30.8%, and among this group
especially TB spondylitis with neurological disorders, the most debilitating form
of the disease. The proportion of UGTB decreased from 42.9% to 33.9% with
change in gender distribution from male: female of 1:2 in 1999 to 1:1 in 2008.
In contrary, there was a decrease of peripheral lymph nodes TB from 16.7% to
11.0%, with fistulous disease still frequent. At the end of the last century ocular
TB in Siberia accounted for 7.4% and in 2008 (in 2009 listed in “others”) for 4.4%
of the patients with EPTB. Accordingly, in 1999 other form of TB accounted for
7.8% and in 2009 for 15.8%.
Conclusion: In Siberia there is still a severe epidemic situation now. Low living
standard, poverty, as well as poor knowledge and ignorance of EPTB both by
medical service and population lead to late diagnosis of EPTB with complicated
multi-organ forms.

P2692
Prostate biopsy for diagnostic of prostate tuberculosis
Denis Kholtobin, Ekaterina Kulchavenya, Elena Brizhatyuk. Urogenital,
Research TB Institute, Novosibirsk, Russian Federation

World Health Organization (WHO) recognized tuberculosis (TB) as a global prob-
lem, but meant TB as a whole, mostly pulmonary TB, although 77% men died
from TB, had prostate TB, mostly overlooked alive. Prostate TB has an importance
due to: 1. It is a sexually transmitted disease; 2. It leads to infertility; 3. It results
in chronic pelvic pain, that significantly reduces a quality of life; 4. It decreased a
sexual function, that reduces a quality of life again.
The aim of our study was to estimate a role of a prostate biopsy in early diagnosis
of a prostate TB.
93 patients suspicious on prostate TB were enrolled in study. All underwent ultra-
sound guided core prostate biopsy (Middle size needle 18 g, 19 mm length) with
local anaesthesia. Straws were investigated by PCR, pathomorphology and culture.
Results: Common complaints were pain (96.8%), dysuria (79.6%); laboratory
findings - leucospermia (73.1%), haemospermia (51.6%). 37.6% had TB history,
34.4% had active TB of another localization, mostly – pulmonary. Results of PCR:
HPV – 10.7%, Ureaplasma – 2.2%. Mycobacteria culture was positive in 6.9%.
Pathomorphologically in 94.6% inflammation was found, in 65.6% – fibrosis, in
9.7% - intraprostatic neoplasia, in 5.4% - cancer, in 24.7% - TB.
Conclusion: The diagnosis of prostate TB is a very difficult task, because clin-
ical features and laboratory signs are non-specific. Pathognomonic symptom is a
cavern, but caverns mean late-diagnosed complicated form, cavernous prostate TB
can’t be cured neither chemotherapy nor by surgery. Prostate TB in early infiltra-
tive non-cavernous stage may be diagnosed by PCR, culture or pathomorphology.
Possibility of these methods alone is poor, it is necessary to use its in combination.

P2693
Masks of kidney tuberculosis
Denis Kholtobin, Ekaterina Kulchavenya. Urogenital, Research TB Institute,
Novosibirsk, Russian Federation

Introduction & objectives: Urogenital tuberculosis (UGTB) is the second most
common form of TB in countries with a severe epidemic situation and the third
most common form in regions with low incidence of TB. 77% of men who died
from tuberculosis of all localizations had prostate tuberculosis which had mostly
been overlooked during their life time. In actual figures, this means about 19,000
men yearly in Russia. The main reason for late diagnosis is an atypical clinical
feature of UGTB, it courses under the mask of another disease.
Material & methods: We analyzed 816 history cases of UGTB patients to estimate
clinical features.
Results: Most common complains were flank pain (68%), dysuria (48%) and renal
colic (24%); laboratory signs - pyuria (78%) and haematuria (34%). Patients were
treated by urologists or GPs with diagnoses pyelonephritis (27%), cystitis (43%),
cancer (8%) or urolithiasis (22%) during 5.6 years on average. Positive smear was
in 17% and positive culture of Mycobacterium tuberculosis was in 44%. 64% were
diagnosed in late complicated cavernous stage, when surgery is necessary – and
90% of operations were nephrectomy due to total involvement of kidney tissue.
Conclusions: Most common masks of UGTB are pyelonephritis, cystitis and
urolithiasis. UGTB presents non-specific symptoms and laboratory findings, ex-
cept for positive MBT culture, but only about 44% cases are culture-positive. This
is one of the main reasons for late and poor diagnosis of UGTB. The significance
of UGTB may be considerable when the high prevalence of overall TB and the
asymptomatic nature of UGTB are taken into account.

P2694
The reasons for late diagnosis of nephrotuberculosis
Denis Kholtobin, Ekaterina Kulchavenya. Urogenital, Research TB Institute,
Novosibirsk, Russian Federation

Introduction: In fact nephrotuberculosis (NTB), like any other infectious disease,
potentially can be cured by chemotherapy. But this statement is valid only for
early diagnosis; actually more than 60% new-revealed patients are diagnosed late,
in cavernous stage, when surgery is indicated.
The aim of study was to identify the reasons for late diagnosis of NTB.

Material and methods: 167 patients with nephrotuberculosis were enrolled in
study. History cases were detailed analyzed to determine clinical features, previous
therapy and a level of kidney destruction in time of diagnosis tuberculosis.
Results: 11 (6.6%) had acute onset like pyonephrosis, and were operated without
previous therapy. Diagnosis was verificated after surgery. Other 156 had chronic
NTB with clinical features specific for chronic pyelonephritis and cystitis. 59
(37.8%) were revealed in small-destructive stage of nephrotuberculosis - papillitis.
47 patients among them (79.7%) were treated with optimal antimicrobials, that
means drugs don’t influence on Mycobacterium tuberculosis (nitrofurantoin, gen-
tamycin, amoxicillin, cephalosporins). Average time of correct diagnosis in this
group was 4.7 months. 97 patients in cohort (62.2%) had cavernous NTB. The
main reason was prescription to 75.3% amycacin, rifampicin and fluorquinolons
that disguised, changed clinical features of NTB and resulted in long time of
diagnostic – on average 27.4 months.
Conclusion: Nephrotuberculosis often mimics at chronic pyelonephritis and cys-
titis. Using amycacin, rifampicin and fluorquinolons for therapy these diseases
before excluding of NTB resulted in late diagnoses cavernous forms of NTB.
Probably this statement is actual for region with severe epidemic situation, like
Siberia.

P2695
Kidney tuberculosis in last century and now – Is it the same disease?
Denis Kholtobin, Ekaterina Kulchavenya. Urogenital, Research TB Institute,
Novosibirsk, Russian Federation

Kidney tuberculosis (KTB) has non-specific clinical features and mimics on dif-
ferent other urological diseases: urolithiasis, cancer, pyelonephritis, cystitis etc.
Moreover clinical features are not stable for ages, they change rather quickly.
The aim was to compare KTB in Siberia in 1980-1990 (1st group, 268 patients)
and in 2000-2005 (2nd group, 227 patients), all were in-patients of Urogenital
Department of Novosibirsk Research TB Institute.
A flank pain in 1st group was rarer (58.9% and 72.8% accordingly), but frequency
of dysuria was the same (57.1% and 54.3%). Frequency of renal colic decreased
from 16.1% up to 12.3%; haematuria increased from 30.4% up to 48.1%. Pyuria
left most common laboratory sign – 91.7 – 91.4%. Significantly reduced a fre-
quency of positive cultures – mycobacteriuria was revealed in 84.5% in first group
and in 44.0% only in novo days.
Asymptomatic course was about equal – 8.9% and 6.2%, but frequency of acute
debut changed significantly. In 1st group 34.5% patients got sick acutely, with
manifesting clinical features, fever, pain etc. In second group the same patients
there were 4.9% only. On contrary, obscure, vogue symptoms were in 56.6% in
1st group and in 88.9% - in 2nd group.
Mean age was stable: 40.5 in 1st group and 43.8 in 2nd group. A rate male: female
was about 2:3 in both groups.
Conclusion: We can speak about clinical pathomorphosis of KTB. Clinical fea-
tures of KTB has changed in last years. In 7 times rarer became acute onset
of KTB, significantly more often patients have flank pain and haematuria now.
Asymptomatic course of KTB is possible too. All this may be a reason for late
diagnosis.

P2696
Diagnosis of tuberculosis lymph node disease (TBLN): Problems with
mediastinal disease
Robert Hackett, Graham Bothamley. Respiratory Medicine, Homerton University
Hospital, London, United Kingdom

Introduction: TBLN requires material for culture and histological examination
for diagnosis. This is especially important as drug-resistance increases. Current
guidelines recommend empirical treatment after material for histology and culture
has been obtained1.
Method: A retrospective cohort review of all newly diagnosed cases of TBLN
between January 1st 2009 and October 31st 2010 was performed against na-
tional standards [1]. Site, biopsy technique, reason for failure to biopsy and other
investigations were recorded.
Results: 39 cases were identified (26 extrathoracic, 13 intrathoracic). 22 had a fine
needle aspirate (FNA) and 6 required open biopsy. 15 (39%) were commenced on
treatment with no laboratory evidence of TB: 6 had no compatible histology or
culture and 9 had no biopsy performed (8 mediastinal, 1 supraclavicular). Failures
to biopsy were due to patient refusal (2) or technical difficulty in mediastinal
biopsy (7).

Site n FNA Open Biopsy Treated but no TB Quantiferon +ve Mantoux +ve
n (%) n (%) n (%)

Extrathoracic 26 19 (73) 6 (23) 1 (3.8) 2 1
Intrathoracic 13 3 (23) 0 (0) 1 (7.7) 10 7

None had pulmonary evidence of TB on their chest x-ray. Ultrasound and CT
confirmed caseation in 3 cases. Failure to improve after 2 months treatment led to
open biopsies and diagnoses of follicular hyperplasia of the thymus and lipoma.
Conclusion: An endoscopic biopsy under ultrasound (EBUS) service for medi-
astinal TB will improve adherence to guidelines, obtain material for culture and
reduce risk of misdiagnosis and inadequate treatment.
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Reference:
[1] National Collaborating Centre for Chronic Conditions. Tuberculosis: clinical

diagnosis and management of tuberculosis, and measures for its prevention
and control. 2006.

P2697
Mycobacterial characteristics of tuberculous lymphadenitis in a tertiary care
hospital in India
Madhav Kale1, Parag Khatavkar1, Meenakshi Satpute2, Nilima Telang2,
Sneha Wagh1. 1Chest, 2Microbiology, K.E.M. Hospital, Pune, Maharashtra, India

Introduction: Tuberculous lymphadenitis (TBLN) shows geogrophical variations.
In developing countries, Mycobacterium tuberculosis is common pathogen, while in
developed countries nontuberculous mycobacteria are common pathogens. Bacteri-
ological studies are necessary to confirm the diagnosis and for proper management.
Aims: To study: 1. Mycobacterial smear and culture positivty rate in histologically
proven tuberculous lymph nodes. 2. Cultural characteristics of mycobacteria. 3.
Prevalence of multidrug resistant (MDR) and extensively drug resistant (XDR)
tuberculosis.
Methods: Lymph node smear for acid-fast bacilli (AFB) was done by Ziehl-
Neelsen method, and culture was done by radiometric method (MB/Bact 240
system). Sensitivity tests for antitubercular drugs were performed by conventional
method on LJ medium.
Results: During Jan. 2005 to Sept. 2010, mycobacteria were grown on 74 cultures.
72 cultures (97.3%) were positive for Mycobacterium tuberculosis, and only 2
(2.7%) were positive for M. Kansasii. In 89 histopathologically proven patients of
TBLN, 56 (62,9%) cultures were positive and AFB smear positive in 21 (23.6%)
patients. In 18 culture positive patients, histopathology of lymph nodes was not
available. MDR TB was present in 12 (16.2%) cultures. XDR TB was not detected.
Conclusions: 1. Mycobacterium tuberculosis is the common organism in TBLN.
2. In histopathologically proven patients with TBLN, mycobacterial smear and
culture positivity rates were 23.6% and 62.9% respectively. 3. MDR TB was
present in 16.2% of patients.
References:
[1] G. Natraj: Correlation of fine needle aspiration cytology, smear and culture in

tuberculous lymphadenitis: a prospective study. J. Postgrad. Med. 2002:48(2):
113-116.

P2698
A prospective observational study to determine the adequacy of 6 months
antitubercular therapy in tubercular mediastinal lymphadenopathy
Akanksha Jha, Nirmal Jain, Rohan Aurangabadwalla, Nitin Jain, Mehul Thakkar,
Nalin Joshi. Chest and Tuberculosis, Hospital for Chest and Tuberculosis, SMS
Medical College, Jaipur, Rajasthan, India

Background: The present study was designed to evaluate adequacy of 6months
antituberculosis therapy (ATT), Revised National Tuberculosis Control Programme
(RNTCP) Cat I with isoniazid (H), rifampicin (R), pyrazinamide (Z), ethambu-
tol (E) followed by HR thrice weekly in patients with tubercular mediastinal
lymphadenopathy (TML).
Material & methods: 75 cases of significant mediastinal lymphadenopathy on
contrast enhanced CT chest (CECT Chest) and diagnosis of Tuberculosis on trans-
bronchial needle aspiration were included. All patients were given 6months ATT
[2(HRZE)3/4(HR)3]as per RNTCP and followed up at the end of 2,5 and 6 months
for clinico-radiological assessment. CECT Chest done at the end of 6months and
treatment was extended with (HR)3 in patients with persistent significant lym-
phadenopathy (>1 cm) on CT Chest. Repeat CECT Chest was done 3 monthly till
complete radiological response.
Results: Mean age of patients was 27.5±14.38 years with M:F ratio of 3:2.
Common symptoms were fever (88%), dry cough (70%) and anorexia (60%).
Right paratracheal (73%), Pretracheal (67%) were commonest lymph node groups
involved. Only 15 out of 75 patients (20%) showed evidence of complete clinico-
radiological improvement at end of 6 months while 5 (6.67%) patients were lost to
follow up. Remaining 55 patients needed extended treatment (HR)3. 46 (61.33%)
patients had complete clinico-radiological improvement at end of 9 months, while
9 (12%) patients required 12 months ATT.
Conclusion: 74% of the patients with TML required ATT for more than 6months
(9-12 months) compared to 20% of the patients in whom 6 months ATT was ad-
equate.The results suggest that 6months RNTCP CAT I is inadequate for treating
TML.

P2699
Comparison of treatment of TB lymphadenitis with daily vs. intermittent
chemotherapy
Tushar Sahasrabudhe, Sandeep Garg. Department of Pulmonary Medicine,
Padmashree Dr. D.Y.Patil Medical College, Pune, Maharashtra, India

Relatively better cure rates are noted with use of daily TB chemotherapy reg-
imens compared to intermittent regimens for TB lymphadenitis in our clinical
experience. We therefore did a randomized comparative prospective study of daily
vs. intermittent chemotherapy for cases with TB lymphadenitis. A total of 170
cases were randomly put on daily or intermittent regimen. Any cases of proven

or suspected drug resistance were excluded. The regimens were selected as per
the standard DOTS categories. 81 on daily and 73 on intermittent regimens com-
pleted their treatment and were available for analysis. 73/81 (90.12%) on daily
regimen and 52/73 (71.23%) on intermittent regimens were cured. 17/81 (20.98%)
and 23/73 (31.5%) respectively needed extension of treatment. 26/81 (32.09%)
and 18/73 (24.65%) had adverse effects of chemotherapy on daily vs. intermittent
treatment respectively. Daily TB chemotherapy seems to be superior to intermittent
chemotherapy in terms of treatment outcome at the cost of slightly more adverse
effects, in our study of TB lymphadenitis.

P2700
Demographic, clinical, and radiographic assessment of symptomatic,
smear-negative pulmonary tuberculosis in a public-private mixed DOTS
setting in Iloilo City
Raymond Lee1, Malbar Ferrer1, Lorelei Sirilan1, Rodrose Guzman-Trivilegio1,
Rosauro Cabana1, Amee Lourdes Ponje1, Ella Mae Divinagracia1, Elcie Solis2.
1Internal Medicine, St. Paul Hospital - Iloilo, Iloilo City, Iloilo, Philippines;
2Public-Private Mixed DOTS (PPMD-DOTS-SPH), St. Paul Hospital - Iloilo,
Iloilo City, Iloilo, Philippines

Background: Annually, numerous cases of pulmonary tuberculosis are being
referred to Public-Private Mixed DOTS (PPMD), and in most instances, they are
of sputum smear-negative type. Clinicians need to decide when to initiate empiric
anti-Koch’s treatment based only on symptoms and radiographic findings, as a
delay in the commencement of treatment could cause further transmission of the
disease. Thus, an advocacy, heralded by a TB diagnostic committee, of treating
smear-negative patients suspected of having active TB disease was started.
Study objective: To recognize the clinical, radiographic, and demographic pro-
files of all sputum smear-negative patients with symptomatic PTB enrolled in the
Directly Observed Treatment Short-Course program of St. Paul Hospital-Iloilo
(DOTS-SPH) from January 2008 to June 2009.
Design: Retrospective descriptive study
Setting: PPMD (DOTS-SPH) in Iloilo City
Patients: Total of 74, symptomatic, smear-negative TB patients enrolled in DOTS-
SPH was included in the study.
Results: About half (51.4%) of the patients included in the study were females,
mostly young adults (31.1%) in their productive years, residing in the urban areas
(73.0%). Patients presented with cough (85.1%), backpain (64.9%), weight loss
of >10% (44.6%), easy fatigability (44.6%), and chest pain (43.2%). The most
common radiographic finding is the presence of an apical/upper lobe infiltrates
(79.7%).
Conclusion: Most patients presented with at least 3 or more constitutional symp-
toms, cough being the most common. The initiation of anti-Koch’s medications
relies mostly on chest radiographic findings and symptomatology of patients.

P2701
Post tubercular sequels as a important non-smoking risk factor for
developing COPD
Hemant Kumar, J.K. Samaria. Department of Chest Diseases, Instt of Medical
Sciences, Banaras Hindu University, Varanasi, Uttar Pradesh, India

Background: Tuberculosis (TB) and chronic obstructive pulmonary disease
(COPD) are major public health problems in developing and under developed
countries. Some studies have shown a association between these two diseases
which are posing important problem for public health provider organizations.
Aim of the study: To evaluate the risk of developing COPD by previous pulmonary
tuberculosis, independent of smoking.
Methods: Study includes 141 patients of COPD which were confirmed by spirom-
etry (FEV1/FVC <0.7), were subjected to thorough history taking, clinical and
radiological examination.
Results: Mean age of patients were 58.2 years. Out of 141 patients of COPD,
39 patients had a clinical and radiological evidence of previous pulmonary tuber-
culosis (SD 0.452, 39/141). 75 patients were having history of smoking (75/141,
SD-0.504), 30 patients were identified as a non-smoker patients with previous
pulmonary tuberculosis (30/141, 21.3%). In rest of the patients bio mass fuel,
asthma and other occupational factors were identified as a risk factor for COPD.
Conclusion: Post Tuberculosis is a one of the important non-smoking risk factor
for the development of COPD.

P2702
Obstructive lung disease in patients with treated pulmonary tuberculosis
Mikhail Chushkin1, Batarbek Maliev1, Sergey Yartsev2, Sergey Smerdin1.
1Pulmonary Physiology, Research Institute of Phthisiopulmonology, Moscow,
Russian Federation; 2Lung Function Unit, Medical Center, Central Bank of
Russian Federation, Moscow, Russian Federation

Little is known of functional sequelae of tuberculosis. The aim of the study was to
evaluate the association between chronic obstructive pulmonary disease (COPD)
and pulmonary tuberculosis.
Methods: In consecutive 224 patients treated for pulmonary tuberculosis (between
the ages of 20 and 82 years) who were observed at a local dispensary pulmonary
function tests were performed.
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Results: Pulmonary impairment was present in 105 (46,9%) patients including
81 (36,2%) patients with airflow obstruction (FEV1/FVC <0.7) and 24 (10,7%)
patients with restrictive pattern (FEV1/FVC ≥0.7 and FVC or FEV1<80% pre-
dicted). Of 224 patients, GOLD criteria classified 10,3% of subjects as having
mild COPD, 19,2% subjects as having moderate COPD, and 6,7% as having
severe COPD. The prevalence of stage II or higher COPD in patients aged 40
and older and in younger patients was 31% and 5%, respectively (p<0,001). In
patients with culture-positive pulmonary tuberculosis in the past the prevalence of
stage II or higher COPD was 32% and in patients with culture-negative pulmonary
tuberculosis the prevalence of stage II or higher COPD was 17% (p<0,05). In
patients who had two or more episodes of tuberculosis the prevalence of stage
II or higher COPD was 47% and in patients with one episode the prevalence of
stage II or higher COPD was 23% (p<0,01).). We did not find influence of gender,
smoking on the prevalence of stage II or higher COPD.
Conclusions: A microbiological cure is not the end of illness. Tuberculosis is
associated with frequent airflow obstruction. Culture-positive pulmonary tubercu-
losis in the past, episodes of tuberculosis may increase the prevalence of stage II
or higher COPD.

P2703
Airflow limitation due to COPD despite tuberculosis sequellae
Nawel Ben Salem1, Nawel Chaouch1, Manel Loukil1, Mourad Zarrouk1, Sana
Cheikh Rouhou1, Hajer Racil1, Khaoula Ben Miled2, Abdellatif Chabbou1.
1Pneumology, A. Mami Hospital, Research Unit IRC MSP-MESR, El Manar
University, Ariana, Tunisia; 2Radiology, A. Mami Hospital, Ariana, Tunisia

Pulmonary (P) tuberculosis (TB) and COPD are both a significant worldwide bur-
den in terms of morbidity and mortality. They can both induce similar respiratory
symptoms and chronic air flow limitation (AFL) leading to diagnosis difficulties.
To clarify if COPD can be considered in patients with TB sequellae, we retro-
spectively analyzed cases of patients with AFL (FEV1/VC post bronchodilator
<70%) and medical history of PTB, hospitalized between 2000 and 2010 in which
diagnosis of COPD was more probable than TB sequella because of important
tobacco use and clinical history. All patients underwent CT scan to precise P
lesions. Patients with PTB after COPD diagnosis were excluded and those with
extended PTB sequellae as well.
Fifteen patients were included. Mean age was 60 years (44-83 years). Mean
smoking level was 58 pack year. The mean delay between TB history and diag-
nosis of COPD was 20 years. Dyspnea was present in all cases and associated to
chronic cough and sputum in 87% of cases. CT scan showed besides TB sequellae,
P emphysema in all cases (centrolobular in 75%). AFL was severe in 80% of
cases (GOLD III and IV). Treatment was based on theophylline and/or inhaled
long-acting B2 agonists in all cases. All patients had clinical improvement with
bronchodilator. Outcome was marked by at least one exacerbation for 13 patients
due to P embolism in 2 cases, pneumothorax in 1 case and respiratory infections
in all other cases.
COPD should be considered in smokers with AFL even if they have a previous
history of PTB. Despite few cases of paraseptal emphysema, the majority of these
patients show predominant P centrolobular and panlobular emphysema with an
outcome similar to those with COPD and no PTB history.

P2704
Structure of extrapulmonary tuberculosis forms in Romania among
2007–2009
Constantin Marica1, Cristian Didilescu2, Mihaela Tanasescu1,
Mara Popescu-Hagen1, Nicoleta Cioran1. 1Pneumology, Institute of Pneumology
Marius Nasta, Bucharest, Romania; 2Pneumology, University of Medicine and
Pharmacy, Craiova, Romania

Tuberculosis represents a major matter of public health in Romania and as a result
the antituberculosis activities provided by NTP take into account also to point out
all the aspects and tendencies of TB endemy.
Objective: In the context of an increased TB endemy (notification rate 99,9% 000
meaning 21457 cases in 2009) but with a decrease tendency in the last 7 years,
we intended to determine extrapulmonary TB weight and structure by locations
among 2007 – 2009.
Material and method: We have used information in the national data basis within
the service of NTP epidemiologic supervision.
Results: Among 2007 – 2009, extrapulmonary TB weight from all sites was
chronologically the following: 13,49% =3351 cases (2007), 13,41% = 3310 (2008)
and 14,51% =3378 (2009). TB pleuresies represented 62,1% (2007), 62,1% (2008)
and 58,1% (2009) of the extrapulmonary sites. In absolute figures, the other extra-
pulmonary sites were 1263 cases in 2007, 1252 in 2008 and 1381in the last year,
2009. The most frequent extrapulmonary localizations (without pleuresies), whole
values during the three studied years, were: intra and extra thoracic adenopathies
(1804 cases), osteoarticular localizations (816), meningoencefalites (348), renal
and urinary tracks (204) and pericarditis (152) etc. During this period, there were
only 2 TB tiroidian cases and no surrenal case.
Conclusions: Extrapulmonary TB forms among 2007-2009 keep a constant weight
level within the structure of TB sites. The high level of pleuresies (with phtisiogenic
risk) and also the high frequency of TB meningities (severe prognosis, element of
epidemiologic gravity) involve an increased responsibility in TB control.

P2705
Pulmonary involvement in extrapulmonary tuberculosis patients
K.B. Gupta1, Manju Jose1, Uma Chaudhary2, Sarita Magu3. 1Department of
Respiratory Medicine, Pt BD Sharma PGIMS, Rohatak, Haryana, India;
2Department of Microbiology, Pt BD Sharma PGIMS, Rohatak, Haryana, India;
3Department of Radiodiagnosis, Pt BD Sharma PGIMS, Rohatak, Haryana, India

Background: Molecular epidemiological studies using genotyping proved that
disease transmission is higher in EPTB which also proves the infectiousness of
EPTB.
Aims and objectives: To detect the pulmonary involvement in new EPTB patients
with the help of sputum examination, X-ray chest, High Resolution Computed
Tomography scan of Thorax (HRCT) and Fiberoptic Bronchoscopy (FOB).
Methods: A total of 140 patients of EPTB referred to our DOTs center were
investigated for pulmonary involvement from July 2009 through November 2010.
Results: The most common EPTB site was the Lymph nodes 46.43%, followed
by pleural effusion 40.71%. Sputum could be collected from 87.14% patients,
and showed 9.83% positivity for AFB on Direct smear and 11.47% positivity
on culture. X-Ray chest was done in all 140 patients and parenchymal lesions
detected in 82.85%. CT-Thorax could be done in 60.71% patients, and 88.23%
showed parenchymal lesions. In FOB performed on 33 patients, 84.84% were
found bacteriologically positive. Sputum culture had an additional yield of 2 over
sputum smear. CT scan had an additional yield of 13 over x -ray. FOB had an
additional yield of 26 over sputum examinations and 5 over x ray. Total patients
with pulmonary involvement of 130 (92.85%) was found; of this bacteriologycally
proven was 40 (28.57%) patients.
Conclusion: We observed that majority of extra pulmonary tuberculosis pa-
tients showed parenchymal involvement, significant bacillary positivity sometimes
even with a normal chest x-ray. It suggests the potential infectiousness of extra
pulmonary tuberculosis patients which is always under estimated, so contact inves-
tigations and the disease prevention precaution measures should also be advised
in these patients.

P2706
Pulmonary involvement in pleural tuberculosis: How often does it mean
disease activity?
Roberta Sales1, Francisco Vargas1, Lisete Teixeira1, Marcia Seiscento1,
Sidney Bombarda1, Sergio Alves1, Leila Antonangelo1,2. 1Pulmonary Division -
Pleura Laboratory, Heart Institute (InCor) - University of São Paulo Medical
School, Sao Paulo, Brazil; 2LIM 03 - Clinical Laboratory, Pathology Department,
University of São Paulo Medical School, Sao Paulo, Brazil

To evaluate in chest X-ray and high resolution computed tomography (HRCT) of
patients with pleural tuberculosis (PT), the incidence of lung lesions suggestive of
active disease.
Methods: Prospective study evaluating radiological abnormalities of 88 patients
with PT. The images reviewed by three independent specialists were classified
according to previously established criteria: 1) Disease activity (presence of con-
solidation, thick-walled cavity, centrilobular or confluent nodules, and tree-in-bud
pattern); 2) Nonspecific findings (solitary nodules, lymphadenomegaly, cylindrical
bronchiectasis, and bronchial wall thickening) and, 3) Signs of residual scar-
ring (parenchymal fibrotic bands and traction bronchiectasis). The results were
expressed as the frequency of each observed radiological finding.
Results: All patients presented unilateral pleural effusion. Abnormal changes were
observed in chest X-ray of 22 (25%) patients and in HRCT of 55 (63%). Images
compatible with active pulmonary tuberculosis were detected by chest X-ray in
9 (10%) patients and by HRCT in 38 (43%). Centrilobular nodules (30.7%),
confluent nodules (27.3%) and tree-in-bud pattern (10.2%) were only detected
by HRCT. The presence of solitary nodules and lymphadenomegaly were more
frequently detected by HRCT. Only four patients presented tomographic images
suggestive of residual disease.
Conclusion: The present study demonstrates that pulmonary involvement is quite
common in pleural tuberculosis and that the lesions were mainly detected by
HRCT. These findings have epidemiological implications, since patients with
pleural tuberculosis should be considered as potential sources of disease infection
and spread.

P2707
Detecting pulmonary involvement in extra-pulmonary tuberculosis using
chest radiographs (CXR) and sputum sampling: What happens in practice?
Suzanne Bartington1, Marc Lipman2, Joanne Cleverley3, Charlotte Cash3,
Ian Cropley4, Susan Hopkins5. 1Royal Free and University College London
Medical School, UCL, London, United Kingdom; 2Department of Respiratory
Medicine, Royal Free Hospital, London, United Kingdom; 3Department of
Radiology, Royal Free Hospital, London, United Kingdom; 4Department of
Infectious Diseases, Royal Free Hospital, London, United Kingdom;
5Departments of Infectious Diseases and Microbiology, Royal Free Hospital,
London, United Kingdom

Background: CXR plus sputum microscopy & culture (TBC) for M.tuberculosis
(MTB) can identify co-existing pulmonary TB (PTB) in subjects presenting with
extra-pulmonary tuberculosis (EPTB). In practice, EPTB subjects with normal
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CXR may not have sputum sampling performed, leading to underestimation of
pulmonary disease.
Objectives: To determine the use of CXR & TBC in patients with EPTB & their
diagnostic utility to detect co-existent PTB.
Study design: Retrospective clinical and demographic data for TB patients at our
hospital (1.1.06 - 31.12.08) obtained from the London TB Register were linked to
hospital microbiology & HIV test data. Baseline CXR (B-CXR) were scored by 2
respiratory radiologists blind to patient diagnosis.
Results: Of 308 cases (median age 39y, 52.9% female), 155 were notified as
EPTB only. 143 (92.3%) had B-CXR, with abnormal (abN) features identified in
67 patients (46.9%): 48 (33.6%) consistent with possible PTB & 9 (6.3%) probable
PTB, independent of HIV status. Sputum samples were obtained from 54 patients
(37.8%). This was less likely in those with a normal B-CXR (21.4% vs. 56.2%
abN, p<0.001). TBC was MTB positive in 9 patients (16.7%): 7 with abN B-CXR
(5 possible PTB, 2 probable PTB) & 2 with normal B-CXR.
Conclusion: Most EPTB patients had a B-CXR, 40% of which were consistent
with possible/probable active PTB. Sputum samples were infrequently obtained,
though when performed MTB yield was high. Clinical diagnosis of EPTB using
B-CXR review alone may underestimate co-existing PTB. To identify infectious
cases & improve TB control, sputum collection & TBC should be performed in
all patients.

P2708
Assessment of the prevalence of pulmonary involvement in cases with
extrapulmonary tuberculosis
Mohamed Zidan, Hany Shaarawy. Chest Diseases Department, Alexandria
Faculty of Medicine, Alexandria, Egypt

Introduction: Tuberculosis (TB) remains a public health concern worldwide. Pre-
vious reports have shown that patients with smear-negative pulmonary TB could
transmit TB to others. Whereas it is a common practice to obtain a chest X-ray
(CXR) for all patients with extrapulmonary TB (EPTB), sputum examinations
are typically limited to those with abnormal radiographic findings suggestive of
pulmonary TB.
Objective: Is to assess the prevalence of pulmonary involvement in patients with
EPTB.
Methods: The present study included 120 patients proved to have EPTB. Patients
were subjected to symptoms review, full clinical examination, chest X-ray, and
sputum examination for acid fast bacilli (AFB) by direct smear and culture.
Results: The mean age of the patients included in the study was 34.42±13.43
years with gender distribution of 40% males to 60% females. All patients had
histopathological confirmation of having tuberculosis while culture for mycobac-
terium TB was positive in 41.7% (50 patients) and direct smear examination
for acid fast bacilli was positive in only 1.7% (2 patients). Abnormal CXR was
detected in 31 patients (25.8%) regardless of the original disease, while sputum
culture for mycobacterium TB was positive in 35 patients (29.2%). Although there
was no statistical difference between CXR and sputum culture, the crude number
was higher in sputum culture. Direct sputum examination was positive in only 6
patients (5%).
Conclusion: The prevalence of pulmonary affection in EPTB is significant. The
sputum culture for mycobacterium TB is crucial to reach the diagnosis especially
in patients with normal CXR or negative direct smear.

283. Clinical challenges in tuberculosis

P2709
Late-breaking abstract: Atypical chest X-ray manifestations in pulmonary
tuberculosis – A case series
M. Vishnu Sharma, Viswambhar. Pulmonary Medicine, A.J. Institute of Medical
Sciences, Mangalore, Karnataka, India

Background: Majority of patients with pulmonary tuberculosis show radiological
abnormalities. Atypical manifestations in the chest X-Ray can occur in some
patients with pulmonary tuberculosis.Knoldge and awareness about the atypical
radiological manifestations will help in early diagnosis of these cases.
Aims and objectives: To find the atypical radiological manifestations in patients
with pulmonary tuberculosis.
Material and methods: We compiled our data for 5 years from January 2005
to December 2010 of patients with proven pulmonary Tuberculosis with atypical
chest X-ray. Patients without definitive diagnosis of Tuberculosis were excluded
from the study. Diagnosis of pulmonary Tuberculosis was made when sputum
AFB smear examination, Sputum AFB culture, Bronchoscopic washings for AFB
showed the tubercle bacilli or when Bronchoscopic biopsy showed histopathology
typical of tuberculosis.
Results: Atypical radiological manifestations in our study showed cavities in
mid zone, lower zone, lower lung field tuberculosis, endobronchial tuberculosis,
tubercular broncho pneumonia, sub pulmonic effusion and normal chest X-Ray. In

all these cases, clinical suspicion of tuberculosis was low as symptoms and chest
the X-Ray was not typical of TB. Only one patient was HIV seroposetive.Other
patients did not have any immunosupression or Diabetes.
Conclusions:
• All patients with any type of radiological abnormality should undergo a sputum

AFB smear examination.
• All patients with chronic cough should get sputum AFB smear done even if

chest X-Ray is normal
• Pulmonary TB should be considered as a differential diagnosis in any patient

with chronic respiratory symptoms.

P2710
Late-breaking abstract: Tumor marker pattern in benign pleural effusion
investigation. A case report of increased pleural CA 125
Marios Kougias, George Boulbasakos, Evangelos Balis, Vassiliki Lazarou,
George Tatsis. Pulmonary Medicine Dept, Evangelismos Hospital, Athens, Greece

Introduction: The pleural effusion is a common occurrence in pulmonology.
Measurement of tumor markers has an evolving role in diagnosis of a pleural
effusion.
Methods and results: We report a case of M.tuberculosis pleurisy with increased
level of cancer antigen (CA) 125 in pleural fluid. The patient was a 31-year-old
female, presenting with right pleural effusion.Analysis revealed a lymphatic exu-
date with absence of malignant cells. Microbiological examinations, staining and
culture of the effusion were negative except for the mycobacterial culture. Adeno-
sine Deaminase levels were measured at 87,20 U/L. A purified protein derivative
skin test was positive (16mm). Complete examination for malignancy with CT
for chest and abdomen, intravaginal ultrasound and Pap smear was negative for
malignancy.
Several tumor markers were measured both in serum and pleural fluid, including
carcinoembryonic antigen (CEA), alpha-fetoprotein (AFP), CA 19-9, CA 125 and
Neuron Specific Enolase (NSE).
Analysis revealed a great increase of CA 125 both in serum and pleural fluid (CA
125 serum 126,9 U/ml (reference value <35 U/ml) vs CA 125 pleural fluid 357,6
U/ml.) The increase between serum and pleural fluid values was 182%.
NSE was also increased between serum and pleural fluid by 48% (serum 8,72
ng/ml vs pleural fluid 12,91 ng/ml). AFP showed a decrease by 15%. CA19-9 also
showed a decrease by 25%. CEA was measured under <0.50 ng/ml.
Conclusion: We report a tuberculous pleurisy case with a remarkable increase
of CA 125 both in serum and pleural fluid. In conclusion CA 125 could be an
indicative marker for the diagnosis of tuberculous pleurisy.

P2711
Late-breaking abstract: Cough aerosol: Significant basis to design innovative
control strategies in tuberculosis transmission in smokers
Jose Gustavo Zayas1, Ming Chiao Chiang1, Eric Wong1, Fred MacDonald2,
Malcolm King1. 1Medicine, University of Alberta, Edmonton, AB, Canada;
2Medicine, Caritas Research Centre, Misericordia Hospital, Edmonton, AB,
Canada

Introduction: Smoking progressively alters the properties of airway mucus. Al-
tered mucus responds differently to airflow interaction when coughing and may
modify bioaerosol production.
Objective: Characterize the cough bioaerosol in smokers to understand its relation
to the transmission of tuberculosis (TB).
Method: Cough aerosol was assessed in seven long-term smokers and compared
with the aerosol of 44 non-smokers. Measurement of the size and number of cough
droplets was accomplished using a laser diffraction system.
Results: Long-term smokers emitted up to two orders of magnitude more droplets
of all sizes than non-smokers when coughing.

Average sum of cough droplets emitted by non-smokers and long-term smokers

Subject Droplets size

N<0.5μm 0.5<N<1μm 1<N<2.5μm 2.5<N<10μm 10<N<100μm >100μm

Non-Smokers
(44) 1.33E+07 2.39E+05 2.78E+04 3.21E+04 1.76E+03 0

Smoker 1 2.15E+09 5.03E+09 9.93E+03 1.72E+05 3.34E+03 35
Smoker 2 8.75E+07 1.80E+07 1.91E+07 2.09E+06 1.10E+04 0
Smoker 3 5.47E+07 2.23E+07 8.86E+08 1.49E+07 2.24E+05 0
Smoker 4 4.31E+09 1.4E+08 4.80E+05 1.09E+05 3.75E+05 1.52E+04
Smoker 5 3.67E+06 6.90E+06 1.48E+05 1.46E+05 1.60E+03 0
Smoker 6 4.80E+08 2.29E+07 3.84E+06 4.04E+06 1.26E+05 1.03E+04
Smoker 7 0 0 2.57E+05 3.72E+05 1.64E+04 0

#/cc/one second.

Conclusions: The number of droplets emitted by smokers when coughing could
help to better understand the etiological association between smoking and TB.
Optimal control of bioaerosol in smokers with TB, especially those with multiple
and extreme drug resistance TB, might strengthen existing core TB control strategy.
Acquired knowledge would lead to the development of informed public health
policies, more effective practices and/or products to optimize TB control.
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P2712
Late-breaking abstract: A case of miliary TB presenting with large
pneumothorax
Ashfaq Hussain. General Internal Medicine, South Warwick Hospital NHS Trust,
Warwick, United Kingdom

A 30y old male presented to A&E with sudden onset of right sided pleuritic chest
pain and acutely SOB.
Background: Previously fit and well, Asian, born in UK, no medical problems.
Smoker 10-15 cigarettes, occasional use of alcohol, lives alone and work in a
printing factory. No recent contact with ill person and no family history of lung
diseases.
He has been complaining of dry cough for last two months since he returned from
holidays in Spain, but did not seek any medical advice. Denies any h/o weight
loss, hemoptysis, fever or rigors.
This time presented with sudden onset of sharp right sided pleuritic pain and could
not breath, so brought to A&E.
Examination/Investigations: On arrivals sats were 90%on 15l O2, tachypnic,
RR30/m, clearly in respiratory distress and absent air entry on right lung, and
enlarged right supraclavicular lymph node.
Emergency chest X-ray was arranged which showed large (75%) R sided pneu-
mothorex.An emergency chest drain was inserted after failed aspiration and repeat
CXR showed good expansions of the right lung and patient was referred to the
medical team.
When seen by medical team his CXR showed reticulonodular changes on both
lung fields, on top of the Pneumothorax, which was latter reported as pattern of
miliary TB.
A sputum sample was sent for AFB, had a CT head and lumber puncture done
and there was no meningeal involvement. His HIV test came back as negative and
was started on anti TB treatment and so far has been doing well and making good
recovery.
Learning point: Learning point was that military TB can present with pneu-
mothorax and one should not focus on the main abnormality on CXR which was
pneumothorax in this case, but also look for other abnormalities which may be
relevant to the presentation.

P2713
Late-breaking abstract: Contact investigation in management of newborns
after exposure to Mycobacterium tuberculosis from a health care worker
Malena Aldeco1, Marina Praprotnik1 , Minca Mramor1, Dusanka Lepej1,
Manca Zolnir-Dovc2, Mitja Kosnik2, Uros Krivec1. 1Unit of Pulmonary
Diseases, Division of Paediatrics, University Medical Centre Ljubljana,
Ljubljana, Slovenia; 2University Clinic of Pulmonary and Allergic Diseases
Golnik, Hospital Golnik, Golnik, Slovenia

Aims: We report the investigation and management of a group of newborns who
were exposed to active tuberculosis from a health care worker.
Setting: In September 2010, a nurse midwife working in a maternity hospital
was diagnosed with sputum smear positive pulmonary tuberculosis. She had been
working for 1 month and during that period she had been in contact with 103
newborns.
Methods: Contact investigation was conducted in 100 of the newborns hospitalized
in the nursery at that time. Infants were assessed by a pediatrician and tested with
tuberculin skin test (TST) and Interferon Gamma Release Assay - Quantiferon-TB
Gold in tube (QTF-IT) to detect tuberculosis infection. The first evaluation was
conducted 3 to 6 weeks after diagnosis of the index case, followed by the second
in October and November 2010 and the third assessment was carried out 6 months
after last exposure.
Results: All infants were TST negative in all three visits. QFT-IT was positive in
one child at first and second visit but were interpreted as unreliable due to high
values of the test’s negative control. The results of QFT-IT were inconclusive in 5
additional patients. No case of latent TB infection or active TB was detected. Pro-
phylaxis was recommended during the “window-period” to all patients. 70 parents
reported full compliance. Mild adverse effects were reported in 36 children, in 2
cases we detected mild elevation of transaminases.
Conclusions: Our results suggest that transmission of tuberculosis in maternity
hospital setting is very low and that the results of TST and QFT-IT correlate well
in infants. In contrast to published data QFT-IT results were undetermined in very
few cases.

P2714
Tuberculosis in hemodialysis patients
Besma Dhahri, Manel Hdiji, Jihen Ben Ammar, Saloua Azzabi, Walid Feki,
Jamel EL Ghoul, M. Ali Baccar, Hichem Aouina, Leila El Gharbi,
Hend Bouacha. Pulmonary, Charles Nicolle Hospital, Tunis, Tunisia

Because of the immunity depression, patients with chronic renal failure undergoing
haemodialysis are at increased risk for developing tuberculosis (Tb). The authors
propose to review the clinical features of tuberculosis in hemodialysis patients and
to underline the diagnostic difficulties.
Tb was seen in seven dialysis patients. Four patients were females, their mean
age was 58 years and the mean duration of symptoms was 2,7 months. Revealing
symptoms were fever (4cases), cough (2cases), hemoptysis (2cases), asthenia and

weight loss (6cases), chest pain (2 cases) and dyspnea (2cases). The Tb local-
izations were pulmonary in 3 cases, pleural in 3 cases and pleural pulmonary in
1 case. The positive diagnosis represents a real problem: only one patient have
a bacteriological confirmation. The diagnosis was posed by anatomopathologic
specimen or culture of mycobacterium tuberculosis in 5 cases.
Standard anti TB therapy (isoniasid, rifampin, pyrazinamide, and ethambutol)
were performed in 5 patients, two patients were treated by (isoniasid, rifampin,
pyrazinamide). IT was success full in four from seven cases, one patient died.
Despite prevention programs, tuberculosis still remains a major international health
problem. Prognosis appears to be closely related to therapic precocity, thus specific
chemotherapy started sometimes without diagnostic confirmation.

P2715
C-reactive protein in differentiation between tuberculous and malignant
pleural effusions
Mohamed Sedky1, Ibrahim Radwan1, Magda Mohamed2. 1Chest, Al-Azhar
University, Cairo, Egypt; 2Biochemistry, Al-Azhar University, Cairo, Egypt

Although several studies have investigated the levels of C-reactive protein (CRP)
in various diseases states, few have focused on its role in pleural effusion.
The aim of this study was to evaluate the value of pleural fluid and pleural/serum
CRP in segregation between tuberculous and malignant pleural effusions.
CRP was measured in both pleural fluid and serum among 2 groups of patients, the
first included 15 with tuberculous effusion diagnosed by Abram’s needle biopsy,
while, the second incorporated 15 with malignant effusion diagnosed by either
thoracoscopic or Abram’s biopsy.
A highly significant difference was demonstrated between pleural fluid CRP
in tuberculous (29.07±9.32) and malignant (19.30±4.35) effusions. Moreover,
serum CRP was significantly higher in tuberculous effusion (52.24±8.55) com-
pared to malignant one (30.65±5.08). Furthermore, CRP pleural/serum ratio was
significantly higher in malignant effusion.
In conclusion, CRP is a useful and cheap marker for differentiation between
tuberculous and malignant pleural effusion.

P2716
The first case of mycobacterium shimoidei infection in the UK
Nandini Biswas, Thomas Brown, Jonatahn Dakin. Respiratory Medicine, Queen
Alexandra Hospital, Portsmouth, United Kingdom

Case report: We present the first case of Mycobacterium shimoidei infection in
the UK. The patient is 68 years old heavy smoker with known emphysema. He
was first treated for pulmonary TB in 1967 and had further 6 months of empirical
therapy in 2007 for night-sweats, productive cough and new cavitating lesion. All
cultures were negative at that time. He re-presented in 2009 with weight loss, night
sweats, productive cough and arthralgia. His chest X-ray and CT scan showed
new left upper-lobe cavitating consolidation. He was not immunocompromised
and sputum specimens were smear negative. However all sputum cultures and a
bronchial lavage were positive for Mycobacterium shimoidei, confirmed using a
PCR reverse hybridisation technique. He was treated with ciprofloxacin, ethamb-
utol, clarithromycin, streptomycin and rifabutin based on in-vitro sensitivities and
previous case reports. After 12 months of treatment he is now well with negative
sputum cultures. The CT scan changes have also resolved.
Discussion: Mycobacterium shimoidei was first isolated by H Shimoide in 1975
and was described and named by M Tsukamura. Only a few cases have been
reported worldwide. It is a distinct species of slow growing Mycobacteria which
is usually identified by molecular techniques though some reported cases have
been smear positive as well. The presentation is similar to other Mycobacteria
and all isolates in reported cases were from pulmonary samples with radiographic
evidence of cavitation, consolidation or scarring. We used in vitro sensitivity profile
and previous case reports to guide choice of anti-tuberculosis therapy with good
result. The patient recovered well despite late presentation and significant frailty
on presentation.

P2717
The incidence of adverse reactions in anti-tuberculosis chemotherapy in S-W
Romania
Emilian Damian Popovici1,5 , Voicu Tudorache2,6, Luminita Mirela Baditoiu1,5,
Monica Licker3,5, Marinela Gabriela Popovici4, Ion Epure1, Oana Florea1,
Daniel Viorel Tremurici1 . 1Epidemiology Department, The “Victor Babes”
University of Medicine and Pharmacy, Timisoara, Timis, Romania;
2Pneumophtisiology Department, The “Victor Babes” University of Medicine and
Pharmacy, Timisoara, Timis, Romania; 3Microbiology Department, The “Victor
Babes” University of Medicine and Pharmacy, Timisoara, Timis, Romania;
4Pharmacology Department, The “Victor Babes” University of Medicine and
Pharmacy, Timisoara, Timis, Romania; 5Epidemiology Department, The Regional
Public Health Centre, Timisoara, Timis, Romania; 6Pneumophtisiology
Department, The Clinical Hospital of Infectious Diseases and
Pneumophtisiology, Timisoara, Timis, Romania

Introduction: Although anti-tuberculosis chemotherapy is the fundamental thera-
peutic element, it is also accompanied by significant, sometimes potentially lethal
adverse reactions.
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Aims and objectives: This study aims to determine the incidence of the main
adverse reactions to anti-tuberculosis chemotherapy among patients diagnosed
with active tuberculosis, HIV negatives, in S-W Romania.
Methods: The descriptive, cross-sectional, retrospective study was performed by
investigating the observation sheets of all 1,138 cases hospitalized with this di-
agnosis in the Clinical Hospital of Infectious Diseases and Pneumophtisiology,
Timisoara, between 01.01.2008-31.12.2010.
The statistical processing was performed using the EPI-INFO vers. 6.04, the
dichotomous variables being analysed using the hi2 test and the Fisher correction.
Results: A sample was identified consisting of 78 cases (age average: 46.10 years)
with adverse effects occurring, on average, after 9.38 days of anti-tuberculosis
treatment. The incidence remained constant – 5.92% in 2008 [95% confidence
interval (95% CI): 3.56-8.28%], 7.84% in 2009 [95% CI: 4.93-10.71%], and
6.89% in 2010 [95% CI: 4.42-9.37%]. Most occurrences were among new cases
(69.23% vs. 30.77%, p < 0.001). The most frequent were digestive intolerance,
drug-induced hepatitis and cutaneous pruritus; among the preparations responsible,
the most frequent was rifampicin, followed by pyrazinamide and isoniazid.
Conclusions: The constant incidence of adverse reactions to anti-tuberculosis
chemotherapy during the 3 consecutive years studied, among new cases as well as
relapses, require rigorous patient monitoring and treatment customization, so as to
minimize the therapy drop-out risk.

P2718
Pulmonary diseases due to non-tuberculous mycobacteria in TB referral
clinical center
Lidia Guntupova1, Serge Borisov1, Irina Solov’eva2, Marina Makarova1,
Elena Khachaturiants1. 1Clinical Department, Moscow Research and Clinical
Center for TB Control, Moscow, Russian Federation; 2Department of Pathology,
The Tuberculosis Clinical Hospital N 7, Moscow, Russian Federation

Background: Due to similar manifestation and detection of acid-fast bacilli in
sputum, substantial part of patients with pulmonary nontuberculous mycobacteria
(NTMB) diseases may be considered as pulmonary tuberculosis (TB).
Methods: In 2008-2010 28 pts (1,5%) from referred in Moscow TB Center as
TB-suspected were identified as pulmonary NTMB diseases by ATS/IDSA criteria
[Am J Respir Crit Care Med Vol 175 pp 367-416, 2007]. For NTMB identification
cultivation (on liquid and solid media), biochemical testing, high-performance liq-
uid chromatography and molecular methods were used. In 9 pts surgical specimens
were obtained.
Results: All 28 pts (19-73 y.o., 50% male) were immunocompetent. In 22 cases
were detected slow (MAC - 9, M.kansasii - 9, M.xenopi - 4) and in 6 - rapidly
(M.fortuitum - 4, M.chelonae - 2) growing NTMB. In 26 pts (92,9%) various
complains were obtained. X-ray pattern included cavities (75%) and/or nodular
dissemination (78,6%) with multifocal bronchiectasis (60,7%), with some varia-
tions due to NTMB species. The treatment was complicated by drug resistance:
in 60,7% (17 pts) was detected MDR (especially MAC - 8 and rapidly growing
NTMB - all 6 pts), including 28,6% XDR (5 - MAC, 2 - M.xenopi and 3 - rapidly
growing NTMB). The best treatment outcomes obtained in M.kansasii: in spite of
resistance in all pts to H, susceptibility to R and Fq give an opportunity to create the
adequate regimens (3-5 drugs). In 15 pts other antibacterial drugs (claritromycin,
azithromycin etc) were used.
Conclusion: TB clinics must be concerned about NTMB, especially in MDR and
XDR cases. For adequate treatment all NTMB must be tested with all TB-drugs
and maximum available other antibacterial drugs.

P2719
Screening and monitoring of tuberculosis in patients on tumor necrosis factor
antagonist therapy
Serge Borisov1, Galina Lukina2, Lidia Guntupova1, Lydmila Slogotskaya1,
Yakov Kochetkov1. 1Clinical Department, Moscow Research and Clinical Center
for TB Control, Moscow, Russian Federation; 2Clinical Department, Institute of
Rheumatology, Russian Academy of Medical Science, Moscow, Russian
Federation

Background: The tumor necrosis factor antagonists (TNF-ant) are high effec-
tive agents, but their essential effect is to increase the risk of tuberculosis (TB)
development (Solovic I. et al., Eur Respir J 2010; 36:1185-1206).
Aims: To develop the procedure of TB infection screening and monitoring in
patients on TNF-ant, adapted to Russian TB situation and feasible.

Abstract P2721 – Table 1

Disease / Age (y) / Sex Species / Organ involved Diagnosis Time from HSCT to infection (M) Treatment Outcome

ALL / 39 / M M. kansasii / lung Culture 6 Ansatipin + CE Dead*
AML / 57 / M M. tuberculosis / pleura Biopsy 9 RHEZ Alive / NED
CLL / 56 / M ND / lung Biopsy 7 RCEM Dead
CML / 29 / M M. tuberculosis / lung Culture 30 RHE Alive / NED
CLL / 35 / F ND / lung Biopsy 4 RHEZ Alive / improvment
HL / 40 / F M. intracellulare / lung Biopsy + culture 6 RCE Alive / improvment
ADCL / 36 / M M. tuberculosis / lung Culture 4 REM Dead*

Legend: ND, not determined; *Deceased unrelated to mycobacterial infection; NED, no evidence of disease; ALL, Acute lymphoid leukemia; AML, Acute myeloid leukemia; CLL, chronic lym-
phoid leukemia; CML, chronic myeloid leukemia; HL, Hodgkin lymphoma; ADCL, acute dendritic cell leukemia; R, rifampicin; H, isoniazid; E, ethambutol; Z, pyrazinamid; C, clarithromycin; M,
moxifloxacin

.

Methods: 208 adult pts (rheumatoid arthritis - 69, ankylosing spondylitis - 114,
psoriatic arthritis – 18, Behcet’s disease - 7) before and on TNF-ant were examined.
Clinical exam, X-ray (additional CT in any abnormalities), tuberculin skin test
(TST) and interferon-g release assays (IGRA) were performed.
Results: In all cases by primary screening active TB was rejected. In 18 pts residual
TB changes were obtained, latent TB infection (by TST) was detected in 82 pts.
These 100 pts received preventive TB treatment (PT) - isoniasid 0,3 daily for 12
weeks. During the TNF-ant treatment (exam every 6 months) the active TB was
excluded by clinical and X-ray exam, apart from 2 pts with passive-detected active
pulmonary TB. In both cases active or latent TB was rejected after screening, PT
was not administrated and TB look like primary infection. Another problem was
to monitor latent TB, when positive TST (in 51 pts) can not be strong argument
for re-PT. Positive IGRA were obtained in 12 of these pts (23,5%) and reduced
the number of PT quarter.
Conclusion: In countries with high and medium prevalence of TB not only screen-
ing before TNF-ant administration is essential. It is necessary to follow up all pts
with regular (every 6 months) IGRA, which only can show the initial exacerbation
of latent TB infection or new exogenous infection.

P2720
Outcome results of antituberculous treatment in latent or manifest
tuberculosis patients featuring granulomatous uveitis
Tulin Cagatay1, Zeki Kilicaslan1, Aysen Erer1, Ayse Yilduz Tas2,
Penbe Cagatay3, Ilknur Tugal Tutkun2. 1Pulmonology, Istanbul Medicine
Faculty, Istanbul, Turkey; 2Eye, Istanbul Medicine Faculty, Istanbul, Turkey;
3Biostatistics, Istanbul Medicine Faculty, Istanbul, Turkey

Ocular tuberculosis is a rare disease.The most common form of ocular tubercu-
losis is granulomatous uveitis. It is often a result of haematogenous spread or
hypersensitivity reaction to the mycobacterium tuberculosis antigen from distant
foci in the absence of any infectious agent in the eye. We describe an antituber-
culous treatment for patients with granulomatous uveitis non-responsive to other
treatments in this prospective study. In this clinical trial, 50 patients (32 women,
18 men) with granulomatous uveitis (2 granulomatous uveitis and coroiditis, 2
intermediate uveitis, 1 anterior scleritis and granulomatous uveitis, 1 multifocal
uveitis, 1 multifocal uveitis and bilateral panuveitis, 43 granulomatous uveitis)
were studied. Mean age of the patients was 45.34±13.71. Patients (7.1%) had been
previously treated due to pulmonary tuberculosis. 9 (21.4%) of the patients had
a history of tuberculosis contact. Tuberculine skin test (TST) was positive in 45
patients (96%) and Quantiferon – GOLD test was positive in 43 patients (89%). 41
(82%) patients with latent tuberculosis who were non-responsive to all treatments
were considered as tuberculosis and treated with antituberculous agents. 19 pa-
tients (46%) responded well to anti tuberculous treatment. 15 patients (37%) were
non-responsive to the treatment and in follow-up granulamatous uveitis recurred.
5 patients were out of follow-up.
This study indicates that antituberculous treatment is an option which must be
considered for patients with latent tuberculous who were determined to be granu-
lomatous uveitis and also who were non-responsive to other treatments.

P2721
Pulmonary mycobacterial infection in allogeneic hematopoietic stem cell
transplanted (HSCT) patients: A study of 7 cases
Emilie Catherinot1, Elisabeth Rivaud1, Patrick Honderlick2, Nathalie Dhedin3,
Felipe Suarez4, Colas Tcherakian1, Olivier Lortholary5, Pierre Cahen2,
Louis-Jean Couderc1,6. 1Pneumologie, Universite Versailles Saint-Quentin,
Hopital Foch, Suresnes, France; 2Microbiologie, Hopital Foch, Suresnes, France;
3Hematologie, Universite Pierre et Marie Curie, Hopital Pitie Salpetriere, Paris,
France; 4Hematologie, Universite Rene Descartes, Hopital Necker, Paris, France;
5Maladies Infectieuses et Tropicales, Universite Rene Descartes, Hopital Necker,
Paris, France; 6EA220, Universite Versailles Saint-Quentin, UPRES, Suresnes,
France

Rationale: Allogeneic HSC transplantation is being used to treat a wide spectrum
of diseases. Opportunistic infection remains an important factor determining out-
come. However, information about frequency and presentation of mycobacterial
infections is limited.
Methods: Records from all allogeneic HSCT patients admitted in our institution for
mycobacterial infection from January 1, 2003 to December 31, 2010 were reviewed.
Results: During the eight years of study, 178 HSCT patients have been admitted
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for pulmonary complications. 7 patients have had a diagnosis of mycobacterial
infection.
Conclusion: Mycobacterial infection is rare (4%) in French HSCT patients with
pulmonary complication. The infection is lung limited. It usually occurs in the first
post-transplantation year. The clinical course under treatment is favorable in most
cases.

P2722
Spinal tuberculosis in South London Hospital – A 5 year review of our
experience
Deepak Sakaram Rao, Richard Hopkins, Billy L.K. Wong, Elena Karampini,
Bassey Asuquo, Thomas C. Stokes. Respiratory Medicine, Queen Elizabeth
Hospital, Woolwich, London, United Kingdom

Introduction: The incidence of tuberculosis (TB) in southeast London has risen
by 25% over the last 10 years and is 4 times greater than the national average.
Extra pulmonary involvement is seen in 47% and spinal TB accounts for 2-3%.
Diagnosis of spinal TB can be delayed due to nonspecific nature of symptoms.
This study evaluates our experience of managing spinal TB at Queen Elizabeth
Hospital in Woolwich, UK.
Aim: Determine the local incidence of spinal TB at Woolwich.
Analyse delays in referral and diagnosis of spinal TB.
Methods: A retrospective case note review of recorded data was performed of
all the spinal TB patients referred to QEH over 5 years (Jan 2006- 2011). 27 of
total 33 patients had case notes available for review. Mean age at diagnosis was
47 years (range 29-78 years). 88% of patients presented with back pain, with or
without neurological compromise.
The overall incidence of spinal TB was 5.6% (national average 2-3%).
The mean delay was 81 days (3-439) from onset of symptoms to first presentation
and 99 days (3-552) from onset of symptoms to referral. There was an average
delay of 33 days (12-303) from initiation of referral to diagnosis.
47% had confirmed histological diagnosis with culture.15% had paravertebral
abscesses with no bony involvement seen on imaging.
Combination chemotherapy was the main modality of treatment. 24 (88%) patients
were managed with combination chemotherapy alone.
Further details into the delays and consequences were looked into.
Conclusion: This study highlights fact that awareness of demographic and local
incidence, together with high index of clinical suspicion in areas with relatively
high incidence would facilitate early diagnosis and treatment of spinal TB.

P2723
Immunological status of TB/HIV dual infection patients in Latvia in year
2009
Evija Livcane1,2, Edite Fridrihsone1. 1Department of Infectology and
Dermatology, Riga Stradinš University, Riga, Latvia; 2Clinic of Tuberculosis and
Lung Diseases, LIC, Riga, Latvia

In the world tuberculosis (TB) is main cause of illness and death for human
immunodeficiency virus (HIV) patients. Situation among TB/HIV dual infection
patients in Latvia is relatively unexplored.
Aims: To analyse:incidence of various TB clinical forms among HIV pa-
tients;incidence of resistant TB among TB/HIV patients;medium immunological
parameters for TB/HIV patients at the moment of TB diagnosis;anti-TB therapy
results for HIV/TB patients.
Materials and methods: In retrospective study case histories for 61 from 73
patients diagnosed in year 2009 with TB/HIV dual infection were analysed.
Results: For 72% (43) patients HIV was diagnosed before TB diagnosis, 28%
(17) patients HIV and TB were diagnosed simultaneously. In 80% (49) TB was
diagnosed for firs time, in 20% (12) relapse. In 40% (25) multiorgan TB infection
was diagnosed, in 30% (18) infiltrative pulmonary TB, in 25% (15) disseminated
pulmonary TB and in 5% (3) extra pulmonary TB. In 60% (37) cases TM was
sensitive to all antiTB drugs, in 35% (21) resistant cases. Medium CD4+ cell count
at the moment of TB diagnosis was 294 cells/mm3 (min–6,max–2003). 67% (41)
patients received full,18% (11) disrupted therapy and 13% (9) cases were lethal.
Conclusion: In year 2009 significant number of TB and HIV were diagnosed
simultaneously. Pulmonary TB dominates among TB/HIV patients, but there is
also high number of patients with TB multi-organ infection. There is high number
of resistant TB among HIV/TB infected individuals. High CD4+ cell count could
indicate high incidence of TB among HIV/TB individuals. There is significant
number of cases where TB is cause of death in TB/HIV dual infection patients.

P2724
New biomarkers for LTBI in IGRAs supernatants
Masataka Shibasaki1, Miyoko Matsushima2, Yuichi Kitagawa3,
Tsutomu Kawabe2. 1Department of Respirology, National Center for Geriatrics
and Gerontology, Oobu, Aichi, Japan; 2Department of Medical Technology,
Nagoya University School of Health Science, Nagoya, Aichi, Japan; 3Surgery
Division, National Center for Geriatrics and Gerontology, Oobu, Aichi, Japan

Background: Commercial in vitro T-cell interferon gamma (IFN-γ) release assays
(IGRAs) including the QuantiFERON® tests have been introduced into clinical
practice for the diagnosis of Mycobacterium tuberculosis. However, the sensitivity

of the IGRA may not be as high as expected in patients with immunodeficiency
patients.
Aim and objectives: To assess whether alternative biomarkers could be used in
future developments for diagnosis of TB.
Methods: We recruited twenty-for latent TB patients and 46 healthy controls at
National Center for Geriatrics and Gerontology in Japan and performed the QFT
test. To investigate the ability of new host markers to differentiate between LTBI
and controls, levels of IL-10 and ITAC as Th1 chemokines, TARK and MDC as
Th2 chemokines, and IL-8 as a neutropenic chemotactic factor in QFT supernatants
were evaluated using an enzyme-linked immunosorbent assay.
Results: Levels of IP-10, ITAC and MDC were significantly increased in LTBI
patients compared with controls. Levels of TARK and IL-8 were not different
between two groups. The levels of IP-10, ITAC and MDC were not correlated with
levels of IFN-g.
Conclusion: IP-10, ITAC and MDC had diagnostic potential as they could differ-
entiate between the LTBI patients and the controls. IP-10 seemed most promising
as they were expressed in high levels in the LTBI patients and were low in the
control samples. Further studies are needed to explore the potential of these highly
expressed novel biomarkers individually and in combination.

P2725
Mouse model of pulmonary disease after aerosol infection with
mycobacterium xenopi
Claire Andrejak, Sandeep Tyagi, Eric Nuermberger, Jacques Grosset. Center for
TB Research, Johns Hopkins University, Baltimore, MD, United States

Rationale: Opportunistic respiratory infections due to M. xenopi are on the rise
in industrialized countries and current therapies are inadequate. Only two ex-
perimental studies with the beige and Swiss mouse models iv-infected have been
performed so far. As aerosol inhalation is the probable route of infection in humans,
we hypothesized that aerosol infection of mice would better recapitulate human
infection and permit better assessment of the response to antibiotic treatment. Our
first objective was to determine which strain of mice was the most susceptible to
aerosol infection.
Methods: Four strains of mice were tested: BALB/c, C57Bl/6, Beige, and athymic
nu/nu (Nude). For each strain, thirty 6-week-old females were simultaneously
aerosol infected with 4.7 log10 of M. xenopi ATCC # 19971. At 1, 2, 3, 4, 8, 12
and 23 weeks post-infection, three mice per group were sacrificed for gross lung
lesions, spleen weight, and lung and spleen CFU counts. From week 4 to 12, 9
mice of each group were treated with clarithromycin 100 mg/kg/d 5 days a week.
Three treated mice per group were sacrificed at week 8 and 12.
Results: In BALB/c, C57Bl/6, Beige and Nude mice infected with M. xenopi,
the lung CFU counts steadily increased to reach 5.57, 5.92, 5.99, and 5.75 log10,
respectively at week 4; 6.35, 6.72, 6.60 and 6.93 log10, respectively at week 8;
6.51, 6.43, 7.69, and 6.63 log10, respectively at week 12; and 6.59, 6.72, 8.16,
7.32 log10, respectively at week 2. In all mice, M. xenopi disseminated to the
spleen. Clarithromycin treatment reduced significantly, by 2 log10, the lung CFU
counts in all strains of mice.
Conclusion: Nude mice were the most susceptible to aerosolized M.xenopi infec-
tion.

284. Epidemiology of lung cancer and screening

P2726
Patients with a lung cancer are changed: About a French monocentric cohort
between 1990 and 2010
Fabien Vaylet, Jacques Margery, Ines N’Gampolo, Wanda Gaspard,
Alexa Mairovitz, Herve Le Floch, Frederic Riviere, Francois Pons, Jean
Philippe Arigon, Rene Jancovici, Patrick Saint Blancard, Claude Marotel,
Pierre L’Her. Pneumology, HIA Percy, Clamart, France

Background: Authors report the analysis of monocentric cohort of 1400 patients
with lung cancer followed between 01.01.1990 and 31.12.2009.

Cohort 1990–1994 1995–1999 2000–2004 2005–2009 Global

Sex ratio M/F 7.3 3.6 2.9 2.7 3.3
Median age 63 65 65 67 65
Non-smoker 4% 8% 8% 12% 8%
Adenocarcinoma 30% 39% 52% 57% 47%
Epidermoid 41% 32% 23% 19% 27%
Small cell 10% 10% 9% 8% 9%
Stage I 17% 29% 22% 22% 23%
Stage II 9% 8% 4% 4% 6%
Stage III 40% 35% 25% 24% 28%
Stage IV 32% 29% 44% 50% 40%
Dg by endoscopy 73% 60% 43% 44% 52%
Dg by punction 3% 9% 21% 21% 15%

502s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



MONDAY, SEPTEMBER 26TH 2011

Methods: see table.
Results: This analysis shows the increase of adenocarcinoma with increase of
female patients, of non smoker-status and increase of diagnosis by TDM punction.
Non small cell is stable.
Median age of diagnosis is a little bit increasing.
The increase of stage IV and the decrease of stage III is due to a best staging with
the routine use of PET and RMI procedures since 2000.
Conclusion: This cohort is the largest single center in French literature. The
analysis over 20 years shows epidemiological and histological changes.

P2727
Increased survival in lung cancer patients with diabetes mellitus: A large
cohort study
Peter Hatlen1,2, Bjørn Henning Grønberg3,4 , Arnulf Langhammer5,6, Sven
M. Carlsen3,7, Tore Amundsen1,2. 1Dept of Thoracic Medicine, St.Olavs
Hospital, Trondheim, Norway; 2Dept of Circulation and Medical Imaging (ISB),
Norwegian University of Science and Technology, Trondheim, Norway; 3Dept of
Cancer Research and Molecular Medicine (IKM), Norwegian University of
Science and Technology, Trondheim, Norway; 4Dept of Oncology, St.Olavs
Hospital, Trondheim, Norway; 5HUNT Research Centre, Norwegian University of
Science and Technology, Verdal, Norway; 6Dept of Public Health and General
Practice (ISM), Norwegian University of Science and Technology, Trondheim,
Norway; 7Dept of Endocrinology, St.Olavs Hospital, Trondheim, Norway

Background: Individualized treatment in lung cancer (LC) needs precise charac-
terization of the tumour and host. Data on the impact of diabetes mellitus (DM),
the most frequent endocrinological disorder, on the prognosis of lung cancer is
conflicting.
Aim: To define the importance of DM for survival in lung cancer.
Method: We analyzed data from a large cohort study, the Nord-Trøndelag Health
Study (HUNT study) linked to the Norwegian Cancer Registry, and controlled the
results using two lung cancer studies, the Pemetrexed Gemcitabine study (PEG
study) and the Norwegian Lung Cancer Bio Bank (NLCB). Survival rate between
lung cancer patients with and without DM were compared using the Kaplan-Meier
model and Cox regression analysis.
Results: Of a total number of 107 127 study participants there were 5448 persons
with DM and 1877 cases of LC. Among the LC patients 85 patients had DM. LC
patients with DM showed a statistically significant survival benefit compared to
LC patients without DM (p = 0.005). The 1-year, 2-year and 3 year survival in
LC patients with and without diabetes showed 43%, 19%, 3% versus 28%, 11%,
0.7%, respectively.
With the Cox regression model we adjusted survival for DM, age, gender, histol-
ogy, clinical stage and smoking status. The first five confounders showed to be
independent factors (p < 0.001), while smoking status was not (p = 0.531).
Conclusion: Lung cancer patients with diabetes mellitus have an increased survival
compared to lung cancer patients without diabetes mellitus. The magnitude of the
survival benefit seems to be of clinical importance and therefore justified to be
studied more in detail.

P2728
Lung cancer in patients with COPD: Incidence and predicting factors
Juan de Torres1, Jose Marin3, Ciro Casanova2, Claudia Cote4, Santiago Carrizo3,
Elizabeth Cordoba Lanus2, Rebeca Baz Davila2, Javier Zulueta1, Armando
Aguirre Jaime2, Marina Saetta5, Manuel Cosio6, Bartolome Celli7. 1Pulmonary,
Clinica Universidad de Navarra, Pamplona, Spain; 2Respiratory Research Unit,
Hospital Ntra Sra de Candelaria, Tenerife, Spain; 3Pulmonary, Hospital Miguel
Servet, Zaragoza, Spain; 4Pulmonary, BayPines VAMC, St. Petersburg, United
States; 5Department of Clinical and Experimental Medicine, Section of
Respiratory Diseases, University of Padova, Padova, Italy; 6Respiratory Division
at Royal Victoria Hospital, McGill University, Montreal, Canada; 7Pulmonary,
Bruigham and Women Hospital, Boston, United States

Background: Little is known about the clinical factors associated with devel-
opment of lung cancer in patients with Chronic Obstructive Pulmonary Disease
(COPD).

Objective: To explore incidence, histological type and factors associated with
development of lung cancer diagnosis in a cohort of patients with COPD.
Methods: A cohort of 2507 patients without initial clinical or radiological evidence
of lung cancer was followed for 62±38 months. At baseline, anthropometrics,
smoking history, lung function and body composition were recorded. Time to
diagnosis and histological type of lung cancer was then registered. Multivariate
Cox analysis were used to explore factors associated with lung cancer diagnosis.
Results: Incidence density of lung cancer was 16.7 cases/1000 person-years. The
most frequent histological type was squamous cell carcinoma (44%).

Conclusions: Incidence density of lung cancer is high in COPD patients and
occurs more frequently in older patients with milder airflow obstruction (GOLD
stages I and II), a DLCO <80% and lower BMI. Knowledge of these factors may
help direct efforts for early detection of lung cancer and disease management.

P2729
COPD prevalence in lung cancer patients – Is COPD a risk factor for lung
cancer?
Doina Tofolean1, Laura Mazilu2, Tatiana Adam1, Andra-Iulia Suceveanu1,
Polixenia Iorga3, Ioan-Tiberiu Tofolean1. 1Internal Medicine - Pneumology,
Clinical Emergency Hospital, Constanta, Romania; 2Oncology, Clinical
Emergency Hospital, Constanta, Romania; 3Oncology, University Hospital,
Bucharest, Romania

Background and aim: Chronic obstructive pulmonary disease (COPD) is a com-
mon comorbid disease in lung cancer, estimated to affect 40–70% of lung cancer
patients. As smoking exposure is found in 85–90% of those diagnosed with either
COPD or lung cancer, coexisting disease could reflect a shared smoking exposure.
We aimed to investigate the prevalence of COPD in patients diagnosed with lung
cancer.
Methods: We analysed 1173 patients diagnosed with lung cancer in Internal
Medicine Department between 2000 and 2010 for the presence of lung cancer risk
factors.
Results: A number of 1046 patients (89.17%; p<0.0001) were former smok-
ers/actively smoking. Preexisting disease was diagnosed in a number of 442 cases
(37.68%): COPD in 257 cases, and other etiologic factors in 185 cases (58.14%
versus 41.85%; p<0.0001). Histopathological results were avaible in 131 cases and
showed: scuamos carcinoma (n=78; 59.54%), adenocarcinoma (n=24; 18.32%),
large cell undifferentiated carcinoma (n=11; 8.39%), and small cell carcinoma
(n=18; 13.74%). Smokers versus non-smokers and COPD prevalence according to
histopathologic types were the following: 71 versus 7 (p<0.0001), and 14 cases of
COPD (17.94%) for scuamos carcinoma; 15 versus 9 (p=0.1482), and 2 cases of
COPD (13.33%) for adenocarcinoma; 8 versus 3 (p=0.0861), and 1 case of COPD
(9.09%) for large cell undifferentiated carcinoma; and 14 versus 4 (p=0.0022), and
3 cases of COPD (16.66%) for small cell carcinoma.
Conclusions: Our study showes a high prevalence of COPD in lung cancer pa-
tients. COPD was the second most important risk factor for lung cancer, after
smoking. The most important relationship of COPD was with the scuamos type
lung cancer.

P2730
Pecularities of lung cancer in patients with COPD
Olga Lukina1, Alexandra Speranskaya1, Alexander Hristolubov1,
Andrey Litvinov1, Vasiliy Trofimiov2. 1Radiology, Pavlov’s State Medical
University, Saint-Petersburg, Russian Federation; 2Hospital Therapy, Pavlov’s
State Medical University, Saint-Petersburg, Russian Federation

The aim of the study was to determine main causes of mistakes in radiologic
diagnose of lung cancer in patients with COPD. We examined 201 patients with
moderate and severe COPD admitted to hospital during exacerbation. All patients
were examined by MDCT angiography interpreted by two experienced radiologists,
also previous CT scans were compared with the acquired data.
We founded cancer of main bronchi in 15,3% of patients with severe, and in 8,6%
of patients with moderate COPD. Peripheral lesions were observed in 17,9% of
patients with severe and 5,5% of patients with moderate COPD with significant
interobserver consensus. During analysis of earlier CT examinations (a 5 year pe-
riod) in 1,9% central cancer was not determined on early stage of disease, because
study was performed without contrast enchancement. Peripheral neoplasms were
not determined because of peribullous growth, looking like thickening of the wall
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of bulla in 1.4% of patients, cancer growing in the place of fibrosis - 0,4%, fluid
of different genesis in bullas in 1.4% of patients. Interobserver consensus was
significant in determination of lesions on previous scans. We observed a group
of patients after lung volume reduction surgery who were thoughtfully examined
before the treatment and who than developed different types of cancer in a short
period after the surgery. No evidence of malignancy was founded on previous
scans, so we can only speculate that surgery and changes in circulation were
triggering mechanisms in the extraordinary quick development of tumors.
Thus we can suppose that in patients with COPD contrast enchancement is strongly
recommended for early diagnose of tumors, and patients after LVRS should be
examined by CT after surgery.

P2731
Epidemiological and histologic features of lung cancer in Montenegro
Milic Medenica1, Nikola Perosevic2. 1Bronchology, Hospital for Lung Disease,
Brezovik, Montenegro, Niksic, Montenegro, Serbia; 2Department of Anatomy,
Medical Faculty, Montenegro, Podgorica, Montenegro, Serbia

Background: Lung cancer is one of the most common malignant neoplasms as
well as the most common neoplasm stated as a cause of death. Epidemiological
characteristics of lung cancer differ among countries and regions.
Aim: To determine the epidemiological and histologic features of lung cancer in
Montenegro.
Methods: Study group comprised patients in Montenegro in continuous period
1997-2010.
Results: In reported period number of newly diagnosed lung cancer is 2497. The
incidence ranged from 29.8 in 1997 to 35.9 in 2004. Out of the total number
of diagnosed lung cancer, epidermoid carcinoma was diagnosed in 1484 cases
(59.41%), small cell lung carcinoma (SCLC) in 597 cases (23.92%) and adeno-
carcinoma in 416 cases (16.65%). The men were represented with 83.17% (2078)
while the female were 16.83% (419). Ratio of smokers and nonsmokers for each
histological type was (epidermoid 8:1, 2,15:1 adenocarcinoma, SCLC 9:1). The
most common age group in which there was a cancer for both men and female was
60-69 years (35.88%), followed by 70-79 (27.75%) and 50-59 (24.74%). The most
frequent histopathological type in males was epidermoid (63%) followed by ade-
nocarcinoma (14.5%) and then SCLC (22.5%). In women the most common cancer
was epidemoid (43.5%). Adenocarcinoma accounts for 26.5% and SCLC with
30%. The percentage of smokers was 88.72%, nonsmokers represented 11.28%.
Conclusion: During the period 1997-2010 a significant increase in the incidence
of diseases such as lung cancer was not observed, but the decrease in the fre-
quency of epidermoid carcinoma was noted - from 75% (1997) to 50% (2010) as
well as the increased frequency of SCLC from 17% (1997) to 30% (2010) and
adenocarcinoma from 13% (1997) to 28% (2010).

P2732
Occupational exposure to carcinogens and lung cancer: Impact of a dedicated
professional disease consultation in a Belgian oncologic centre
Anne Pascale Meert, Isabelle Morelle, Thierry Berghmans, Ingrid C.S. Toth, Jean
Paul Sculier. Thoracic Oncology and Intensive Care, Institut Jules Bordet,
Brussels, Belgium

Introduction: In epidemiological studies, 15% of lung cancers in men and 5%
in women are linked to occupational exposure to carcinogens. However, there is
a clear under-reporting of occupational lung cancer in Belgium: in 2006, only
67 cases were recognized by the Professional Disease Fund whereas 500 were
attended.
Aim: To appreciate the frequency of occupational lung cancer in newly diagnosed
lung cancer in a Belgian oncologic hospital.
Material and method: Since 01/09/2009, all new patients with lung cancer were
sent to a dedicated consultation where a physician trained in professional dis-
ease asked information about job history and look for known or suspected lung
carcinogenic exposure.
Results: 73 job stories have been recorded, 23 patients (32%) were certainly or
probably exposed to a lung carcinogenic agent (known or suspected). All the pa-
tients were men (mean age 62 years), 22 workmen, 21 were smokers. Asbestos was
the most common carcinogenic agent found (25%). Ten claims for occupational
disease were made; 3 recognized and 7 are pending.
Conclusion: This study shows the utility of a physician with knowledge in oc-
cupational pathology into a clinical department to reduce the under-reporting of
occupational primary lung cancer and then to ensure that the victims receive the
appropriate medico-legal benefits.

P2733
The association between residential radon concentration and lung cancer
Doina Adina Todea1, Loredana Elena Rosca2, Constantin Cosma3,
Tiberius Dicu3. 1Pneumology, University of Medicine and Pharmacy Iuliu
Hatieganu, Cluj Napoca, Romania; 2Pneumology, Clinical Hospital of
Pneumology Leon Daniello Cluj Napoca, Cluj Napoca, Romania;
3Environmental Sciences, Faculty of Environmental Sciences, Babes-Bolyai
University, Cluj Napoca, Romania

Lung cancer represents the most frequent cause of mortality caused by malignan-

cies in the world. Radon (Rn), the second recognized carcinogenic agent involved
in the development of lung cancer, after smoking, is a noble gas with a high mobil-
ity. The aim of this study was to investigate the correlation between the exposure
to radon and lung cancer in patients from the centre counties of Transilvania,
Romania.
Material and method: We conducted a case-control study, by location of 204 Rn
detectors in 78 patients with lung cancer and 126 controls from the centre counties
of Transilvania.
Results: From 78 cases 87% were men, 13% were women, from 126 controls
57% were men, 43% women, 38% of cases were from urban area and 62% from
rural area, 39% from controls were from urban area and 61% from rural area,
the age average in cases was 65±11 and in controls 57±15, in cases 33% were
with a family history of cancer and 13% were in controls. We observed that the
magnitude of Rn exposure for cases was 139 Bq/m3 (average) minimum 9 Bq/m3,
maximum 750 Bq/m3, geometric mean was 102 Bq/m3. The average for controls
was 125 Bq/m3, minimum 9 Bq/m3, maximum 740 Bq/m3, geometric mean was
80 Bq/m3.
Conclusions: The Rn concentrations are higher in patients with lung cancer com-
pared with controls. This findings support the implication of Rn in developing
lung cancer and the high level of Rn in studied area.

P2734
Is female gender a protective factor for NSCLC patients? A follow up study
of 20 years of 478 patients
Jose Chatkin, Noris Scaglia, Jose Figueiredo-Pinto. Medicine, Pontificia
Universidade Catolica do Rio Grande do Sul, Porto Alegre, Brazil

Background: Previous studies reported a better survival rate among females with
non-small lung cancer (NSCLC). We have previoulsy also registereed similar find-
ings. The purpose of this study was to re-evaluate female gender as a protective
factor survival in a cohort of patients with NSCLC in a follow up study of 20
years.
Methods: In a retrospective cohort study, we examined the survival rates of 478
NSCLC patients who underwent surgical curative treatment at Hospital da PUCRS,
in Porto Alegre, Brazil between January 1990 and December 2009. Survival rates
were analyzed by Kaplan-Meier plots and by the log rank test. Cox proportional
hazards analyses were performed to identify potential confounding factors. The
statistical significance was considered as P=0.05.
Results: The 5-year survival rate was 55.6% for women and 38.8% for men
(P=0,005), when considering the whole group of patients. After adjustment for
possible confounding factors (age, TNM stage, histology, tumor size, surgical
procedure, smoking load, hemoglobin, and postoperative complications), female
gender protective effect persisted only for stage I (survival rates: 75.2% and
47.9%, for women and men, respectively; P=0.007). For subjects in stages ≥II,
no significant differences in 5-years survival rates were found. The hazard ratio
for males in stage I was 1.95 (95%CI: 1.16 to 3.27, P=0.012), when compared to
females.
Conclusion: In this 20 years of follow up study, female gender was a protective
factor for mortality in patients with NSCLC submitted to surgery with curative
intent in stage I when compared to males. This effect is not observed in patients
in stage ≥II.

P2735
A retrospective study of lung cancer in young patients
Pradeep Rajagopalan, Douglas George Price, Sivanantham Sasikumar, Ramin
Baghai Ravary, Neil Robert Goldsack, Brett Pereira. Respiratory Medicine, Kent
and Canterbury Hospital, Canterbury, Kent, United Kingdom

Introduction: Over-representation of women, more advanced disease staging at
presentation, better performance status and similar survival figures have been
noticed in younger (≤50 years) lung cancer patients as compared to the general
patient population with the disease.
Objective: A retrospective study (February 2010) was done to derive clinicopatho-
logical data from young lung cancer patients treated in our hospital in the last 5
years. We also compared our findings with National Lung Cancer Audit (NLCA),
2007 in the UK. The NLCA data were considered as a reflector of the patients
from all age groups.
Findings: 36 patients were identified for the study. Median age was 47 (37-50).
19 (54%) were female. 76% had WHO performance status (PS)1 in patients with
documented PS. 43% had family history of lung cancer. 89% were current smoker.
Histology was achieved in 87%. 68% had non small cell carcinoma (NSCLC)
including 40% adeno carcinoma, 24% had small cell carcinoma; 3 had carcinoid.
55% of histology proven NSCLC had stage 4 disease at presentation. 86% had some
form of treatment (surgery, chemotherapy or radiotherapy). 6 (18%) had resection.

NLCA & Local Data Comparison

Male:Female 1.4:1 0.84:1
Histology 68% 87%
Stage 4 at Presentation 32% 53%
Active Treatment Received 51% 87%
Resection in NSCLC 14% 18%
Median NSCLC survival 232 246
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Conclusion: Majority of these patients presented with advanced stage disease
as in previously reported larger cohorts. Women were a majority but they had a
better survival than men. 41% had positive family history suggesting a possible
genetic factor. Favourable performance status resulted in higher resection rate and
active treatment compared to overall patient population. But did not lead to better
survival.

P2736
KRAS mutations in non-small cell lung cancer (NSCLC) – Experiences by
routine molecular testing in a German lung cancer centre
Christian Boch1, Jens Kollmeier1, Daniel Misch1, Andreas Roth2,
Torsten Blum1, Wolfram Gruening1, Nicolas Schoenfeld1, Thomas Mairinger2,
Torsten T. Bauer1. 1Department of Pneumology, Pulmonary Diseases Clinic
Heckeshorn, HELIOS Klinikum Emil von Behring, Berlin, Germany; 2Institute of
Pathology, Helios Klinikum Emil von Behring, Berlin, Germany

Introduction: More than 20 years ago KRAS mutations were identified but the
utility of this information remains vague. Several clinical studies indicate that
KRAS mutations are associated with shorter overall survival (OS) in preselected
populations. With the routine testing of KRAS mutation in all newly diagnosed
NSCLC in our clinic for 14 months, we offer a new perspective.
Methods: From Nov 2009 until Dec 2010, all subsequent biopsies of newly diag-
nosed NSCLC (n=753) obtained by surgery, routine bronchoscopy or CT guided
biopsy were tested for the ability to be analysed by LightCycler Real-time PCR
accessing codons 12 and 13 for the presence of KRAS mutations. The obtained
data were correlated with the centre-bound tumour registry for survival data.
Results: A total of 504 cases with NSCLC, 229 adenocarcinoma (AC), 163 squa-
mous cell carcinoma (SCC) and 112 with other NSCLC were eligible for analysis.
Among those, KRAS mutation was present in 79/504 cases (15,7%, male, n=39).
The highest frequency of KRAS mutation was observed in AC 61/229 (27%).
Patients with SCC (6/163, 3,7%) and other NSCLC (12/112, 11%) showed KRAS
mutations less often (p < 0.001). By analysing EGFR mutations in the same
population, we detected only one KRAS positive patient with a simultaneous
EGFR mutation. By now we did not find a significant difference in OS expressed
as mean ± SEM (KRAS negative 378±9 vs KRAS positive 406±20, p = 0.244).
Conclusion: The frequency of KRAS mutations in NSCLC in our unselected co-
hort is comparable with previous reports. They are more frequent in AC compared
to other histologic subtypes. To date we could not confirm any association with
OS.

P2737
Characterization of patients with non-small cell lung cancer (NSCLC)
relative to its EGFR mutational status
Ana Castro, Ana Antunes, Ana Barroso, Sara Conde, Sofia Neves,
Bárbara Parente. Pulmonology, Centro Hospitalar Vila Nova de Gaia - Espinho
EPE, Vila Nova de Gaia, Portugal

Introduction: EGFR (Epidermal Growth Factor Receptor) mutations occur in
10-15% of non-Asian patients with NSCLC. In 2010, our Lung Cancer Centre
started performing this sequencing systematically in all patients with NSCLC,
regardless of histology, smoking or sex.
Objective: Characterize the group of patients that undertook EGFR sequencing in
the year 2010 and assess their frequency.
Methods: Descriptive statistical analysis of patients with NSCLC who did EGFR
sequencing in 2010.
Results: The sequencing was performed on 126 patients, 75% males and 25%
females. Average age 65 years. 69% non or ex-smokers and 31% smokers.
Histology: 59%adenocarcinoma, 23%squamous cell carcinoma (SCC). Mutations
were detected in 13 patients (10.3%), one mutation in exon18, 6 in exon19, 2
in exon20, 4 in exon21 and no resistance mutations were described.The muta-
tion rate was higher in females (53%), non-smokers (46%) and adenocarcinoma
(62%). Female patients with EGFR mutation: 86%nonsmokers, 85%adenocarci-
noma, 15%epidermoid histology. Male with EGFR mutation: 83%ex-smokers,
67%SCC, 33%adenocarcinoma. Non-smoker mutated patients were all female,
83%adenocarcinoma, 17%SCC.
Conclusion: Our group had a mutation rate of 10.3%, predominantly female,
non-smokers, adenocarcinoma histology, accordingly with literature. This work
also intends to highlight the importance of sequencing EGFR gene mutation in all
patients with NSCLC, whereas mutation is also frequent in males, squamous his-
tology and smokers. These patients are given the possibility of a 1st line treatment
in the with TK inhibitors, with a greater increase in survival, improved quality of
life and a better chance for other courses of chemotherapy.

P2738
Analysis of EGFR-mutations in a diverse urban patient population
Amanda Tufman1, Kai Wagner2, Andreas Jung2, Rudolf Maria Huber1.
1Department of Respiratory Medicine Campus Innenstadt, Ludwig Maximilians
University, Munich, Germany; 2Institute of Pathology, Ludwig Maximilians
University, Munich, Germany

Background: EGFR-mutations are predictive for EGFR-TKIs in advanced
NSCLC; however, not all pts are screened for these mutations. Clinical crite-

ria (female, never-smoker, East-Asian, adeno-ca) are often used to select pts,
however the impact of country of origin in non-East Asians has not yet been
described. We analysed EGFR-mutation and country of origin in NSCLC pts
treated at a university hospital in Munich.
Methods: We retrospectively identified all pts treated for primary thoracic malig-
nancy on the ward in 3 months and conducted a chart review. Specimens were
analysed for activating mutations in exons 18, 19, 21, using nested PCR together
with tailed primers (bidirectional didesoxi-sequencing applying the tail-sequences
as sequencing primers on a Genetic Analyzer 3130 platform - Applied Biosystems).
Results: From Oct to Dec 2009, 62 pts with thoracic malignancies (NSCLC 52,
SCLC 7, carcinoid 1, mesothelioma 2) were treated. Country of origin: Ethiopia
1, Mongolia 1, Italy 2, Spain 1, Russia 1, Croatia 4 (6.5%), Turkey 9 (14.5%),
Germany 43 (69.4%). Subtypes of NSCLC: adeno 48.1, large cell 3.8, squamous
40.4, NOS 7.7%. 53 samples are analyzed, and revealed 4 activating mutations and
one pt with silent mutations in exon 18 and 20. Activating mutations were found
in 3/43 (7%) Germans (including a heavy smoker with squamous cell ca, 1 adeno,
1 large cell), 1/9 (11%) Turks and 2 silent mutations were found in 1/4 Croatians
(adeno).
Discussion: Regional mutational heterogeneity occurs in various illnesses. In
NSCLC this affects the generalisability of study data. In this first analysis we
describe the diverse nature of a patient population in Munich, and show similar
rates of activating EGFR mutation in all subgroups.

P2740
In lung cancer screening by CT incidental findings are frequent and often of
clinical importance
Zaigham Saghir1, Asger Dirksen1, Jesper Holst Pedersen2. 1Department of
Respiratory Medicine, Gentofte University Hospital, Hellerup, Copenhagen,
Denmark; 2Department of Thoracic Surgery, Rigshospitalet, Copenhagen,
Denmark

Introduction: Incidental findings during CT screening of a large population may
cause a substantial burden of additional diagnostic workup and the patients may
undergo unnecessary and potentially harmful procedures.
Aim: We investigated the extent of significant incidental findings during five
years of CT screening for lung cancer in the Danish Lung Cancer Screening Trial
(DLCST).
Material and methods: DLCST recruited 4,104 healthy current and former smok-
ers (age: 50-70), who were randomised to either five annual chest CT or no
intervention. CT Scans were performed supine after full inspiration with caudocra-
nial scan direction including the entire ribcage and upper abdomen with a low dose
technique. Two experienced chest radiologists read all CT scans and registered
lung nodules as well as incidental findings. Findings were discussed at weekly
consultations, and clinical significant findings were defined as referral to relevant
departments for futher workup, where we followed participants closely by their
medical records.
Results: 140 participants (7%) had 148 clinical significant incidental findings
localised in larynx (1), thyreoid (3) gastro-esophageal (9), breast (16), cardiac
(5), mediastinum (12), aorta (28), liver-and-gall-bladder (18), pancreas (6), spleen
(1), intestines (2), kidneys (40), skin (2), chest-wall (3) and vertebral column (2).
22 (16%) underwent invasive procedures that lead to a cancer diagnosis in 10
participants. 118 had one or more non-invasive clinical check-ups.
Conclusion: The extent of incidental findings during CT screening of lung cancer
is considerable and may lead to diagnosis of clinical significant diseases.

P2741
Evaluation of the effect of sampling of spontaneous sputum over a prolonged
period on the sensitivity for lung cancer
Jasmijn Hubers1, Daniëlle Heideman1, Judith Herder2, Sjaak Burgers3,
Peter Sterk4, Peter Kunst4, Henk Smit5, Pieter Postmus6, Sylvia Duin1,
Peter Snijders1, Gerrit Meijer1, Egbert Smit6, Erik Thunnissen1. 1Pathology, VU
University Medical Center, Amsterdam, Netherlands; 2Pulmonology, Sint
Antonius Ziekenhuis, Nieuwegein, Netherlands; 3Pulmonology, Antoni van
Leeuwenhoek Hospital, Amsterdam, Netherlands; 4Pulmonology, Academic
Medical Center, Amsterdam, Netherlands; 5Pulmonology, Sint Lucas Andreas
Hospital, Amsterdam, Netherlands; 6Pulmonology, VU University Medical
Center, Amsterdam, Netherlands

Introduction: Lung cancer is the most common fatal cancer worldwide with an av-
erage 5-year survival of 12%. To reduce lung cancer mortality, spiral CT screening
is promising, although this is costly and has a high false-positivity rate. Therefore,
a clear need exists for alternative screening assays, like sputum-based DNA
methylation detection. This study was set out to determine whether the detection
rate of RASSF1A hypermethylation is influenced by duration of sputum collection.
Methods: Sputum samples were prospectively collected from 51 lung cancer and
50 controls. Controls are patients with COPD. Spontaneous sputum was collected
at home during nine consecutive days in three canisters. DNA was isolated and
bisulphite treated. Subsequently, quantitative methylation-specific PCR (qMSP)
was performed to assess methylation status of the RASSF1A gene promoter.
All samples were tested in duplicate. Statistical analyses were conducted using
chi-square tests.
Results: Analysis of each canister separately showed RASSF1A methylation in
samples of day 1-3, 4-6, and 6-9 in 29%, 35%, and 33% of cases, respectively.
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These figures were significantly lower for control samples, i.e., 2%, 6%, and 2%,
respectively (all P-values <0.001). Cumulative analysis of RASSF1A methylation,
i.e., combining methylation positivity outcomes for day 1-6, and day 1-9, revealed
RASSF1A methylation in 39% and 47% of cases, respectively, versus 8% and 8%
of controls, respectively.
Conclusion: Our study suggests that sputum collected over multiple successive
days results in a gain in sensitivity, at the expense of a small loss in specificity, for
the detection of lung cancer.

P2742
Molecular test supporting early lung cancer detection project based on pilot
Pomeranian lung cancer screening program
Amelia Szymanowska-Narloch1, Rafal Dziadziuszko2,
Malgorzata Jelitto-Gorska3, Witold Rzyman3. 1Department of Clinical Oncology
and Radiotherapy, Medical University of Gdansk, Gdansk, Poland; 2Department
of Allergology, Medical University of Gdansk, Gdansk, Poland; 3Department of
Thoracic Surgery, Medical University of Gdansk, Gdansk, Poland

Introduction: Lung cancer is one of the most common malignant neoplasms
worldwide. Only 10% of patients can be cured, mostly due to late diagnosis and
high aggressiveness of lung cancer.
Aim: Aim of the Molecular Test Supporting Early Detection of Lung Cancer
Project is to perform genetic studies and serum protein studies in order to increase
the efficacy of radiological examinations in early lung cancer screening and to
define population of particularly high risk of lung cancer development. The project
consists of five thematic areas.
Results: Pomeranian Pilot Early Detection Program has been realized from the
17th November 2008. In this project 8000 healthy subjects with high risk of
developing lung cancer (age 50-75, at least 20 pack-years) were screened with
low-dose CT scanning of the lungs. As a co-project blood samples were taken from
those patients who gave informed consent. In the first year of project realization
6836 healthy subjects were screened. In above a half of the cases (53%) at least
one pathological alteration in lung tissue was found. Among 186 patients, in whom
the lesion was above 1 cm in diameter, in 56 cases lung cancer was diagnosed.
Almost 60% of lung cancer cases were in stage IA.
Conclusions: Pomeranian Pilot Lung Cancer Screening Program and Molecular
Test Supporting Early Lung Cancer Screening Project - Moltest 2013 are dedicated
to define population of particularly high risk of lung cancer development.

P2743
Current screening programs for lung cancer – Are inclusion criteria too
rigorous to identify asymptomatic patients?
Anders Bugge, Anne Naalsund, May Brit Lund. Department of Respiratory
Medicine, Oslo University Hospital, Rikshospitalet, Oslo, Norway

Background: Preliminary results from the controlled National Lung Cancer
Screening Trial (NLST) indicates a mortality reduction of > 20% in screened
patients; high risk being defined as smokers (ex/current) > 55 years old with >

30 pack-years. Recent studies suggest that female smokers develop lung cancer
at a younger age and following smaller amounts of tobacco consumption than
males. In industrialized countries the incidence of lung cancer is falling in males,
but increasing in females. We aimed to assess if the inclusion criteria used in
NLST would have identified lung cancer in a cohort of asymptomatic subjects who
underwent surgical resections at our tertiary university hospital.
Material and methods: During the period 2002-10 clinical data from 1043 con-
secutive patients with lung cancer were prospectively registered. 626 patients (294
(47%) females, mean age 68 years, and 332 (53%) males, mean age 64 years),
underwent surgery.
Results: Of the 626 patients who underwent surgery, 267 (42%, 131 females, 136
males) had no clinical manifestations of lung disease at presentation, and chest
x-rays had been performed for co-incidental conditions. In females, 30/131 (23%)
were current or ex-smokers with > 30 pack-years. In males, the corresponding
proportion was 65/136 (48%). Applying the NLST criteria, 77% of the females
and 52% of the males would not have been admitted to the screening program.
Conclusion: Less than one forth of asymptomatic females who underwent resec-
tion for lung cancer would have been included in NLST as their total consumption
of tobacco in pack-years was too low. Also, half of symptom-free resected males
would have been excluded from screening.

P2744
A study of design an original questionnaire for evaluating risks of lung cancer
Bojiang Chen, Dongmei Wang, Weimin Li, Dan Liu. Respiratory Medicine, West
China Hospital of Sichuan University, Chengdu, Sichuan, China

Background: No simlpe questionnaire has been published, though risk factors of
lung cancer were studied for long.
Objective: To explore a questionnaire for people self-evaluating.
Methods: A questionnaire was designed and applied to test its value.
Results: See Table 1. Coefficient of reliability and validity were 0.99 and 0.59.
Difference of scores between 94 patients and 252 controls confirmed its differenti-
ating power. Threshold (116) was identified by a survey including 2161 individuals.
Then, 7697 volunteers completed a 3-year prospective study, and 16 lung cancer

Table 1. Self-evaluation scoring questionnaire for high-risk individuals of lung cancer

Risk Factors Classification Risk Assignments Scores

Sex Male 7
Female 0

Age / Years <40 0
40–60 19
>60 42

Average Daily Cigarette Consumption /
Cigarettes per day 1–10 15

11–20 44
21–40 54
>40 72

Smoking Duration / Years <20 5
20–40 43
>40 70

Initial Smoking Age / Years ≤15 100
>15 32

Female Passive Smoking / Passive Smoking
Smoking Cigarettes per day * Years 1–199 0

200–299 25
≥300 53

Organ Transplantation Yes 36
Connective Tissue Diseases Yes 44
Chronic Pulmonary Diseases Tuberculosis 14

Chronic Bronchitis 15
Emphysema 37

Exposure to Cooking Fume / Plates
per day * Years ≤150 0

≥151 36
Years for Working as a Miner <10 21

10–25 25
>25 36

Exposure to Asbestos / Years <20 5
20–29 21
≥30 47

Depression Usually 37
Family History of Lung Cancer Yes 13
Family History of Non-lung Cancer Tumors Yes 3

Total

were detected in the risk group with 1257 persons (1.28%), while another 4 in the
non-risk cohort (0.06%).
Conclusion: The questionnaire is a useful method for self-evaluation.

P2745
Effects of the self-evaluation scoring questionnaire and chest digital
radiography in lung cancer screening: A three-year follow-up study
Bojiang Chen1, Youjuan Wang2, Dan Liu1, Weimin Li1. 1Respiratory Medicine,
West China Hospital of Sichuan University, Chengdu, Sichuan, China; 2Physical
Examination Center, West China Hospital of Sichuan University, Chengdu,
Sichuan, China

Background: To assess whether the Self-evaluation Scoring Questionnaire for
High-risk Individuals of Lung Cancer combined with chest digital radiography
(DR) examinations could detect early lung cancer effectively.
Methods: Subjects with scores over 116 points were regarded as high-risk individ-
uals and underwent DR scans a year from 2007 to 2009. Noncalcified nodules with
a diameter over 30 mm, along with enlarged pulmonary hilus and atelectasis, were
considered to be positive and subjected to further special examinations. Efficacy
of screening protocol was estimated by the 3-year’s results.
Results: Among 1,537 subjects, 13, 11 and 7 ones were diagnosed with lung
cancer in the first, second and third year respectively, indicating the detection rate
of 2.02% (31/1,537). In addition, 77.42% (24/31) of the patients were in stage I.

Characteristics 2007 2008 2009

Participants 1537 1493 1441
Individuals losing from the study 0 31 41
Compliance rate 100% 97.97% 97.23%
Participants with nodules 230 291 394
Proportions of participants with nodules 14.96% 19.49% 27.34%
Total number of nodules 494 553 637
Participants with positive results 34 46 55
Proportions of positive results 2.21% 3.08% 3.82%
Detected lung cancers 11 10 7
Detection rates of lung cancer 0.72% 0.67% 0.49%
Interval lung cancers 2 1 0
Total number of lung cancers 13 11 7
Sensitivity 84.62% 90.91% 100.00%
Specificity 98.49% 97.57% 96.65%
False negative rate 15.38% 9.09% 0.00%
False positive rate 1.51% 2.43% 3.35%
Positive predicted value 1.92% 1.29% 1.03%
Negative predicted 99.99% 99.99% 99.99%
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Conclusions: The questionnaire combined with DR scans is a effective approach
to detect early stage of lung cancer.

285. Imaging, functional evaluation and staging
for lung cancer patients

P2746
Is an EGFR mutation associated with lower glucose metabolism in the
FDG-PET?
Gregor Förster1, Jens Kollmeier2, Martin Raible1, Turna Köcer1, Sergej Griff3 ,
Dirk Kaiser4, Torsten Bauer2. 1Department of Nuclear Medicine, HELIOS
Klinikum Emil von Behring, Respiratory Diseases Clinic Heckeshorn, Berlin,
Germany; 2Department of Pneumology, HELIOS Klinikum Emil von Behring,
Respiratory Diseases Clinic Heckeshorn, Berlin, Germany; 3Department of
Pathology, HELIOS Klinikum Emil von Behring, Respiratory Diseases Clinic
Heckeshorn, Berlin, Germany; 4Department of Thoracic Surgery, HELIOS
Klinikum Emil von Behring, Respiratory Diseases Clinic Heckeshorn, Berlin,
Germany

Background/Aim: In non-small cell lung cancer (NSCLC), new therapies that
target specific oncogenic pathomechanisms like the epidermal growth factor
receptor (EGFR) were developed. Positron emission tomography (PET) using
fluorodeoxyglucose (FDG) is routinely implemented in the diagnosis and staging
of NSCLC. In this study, we analysed the correlation between molecular markers
like EGFR and the glucose metabolism of NSCLC.
Methods: 80 patients with NSCLC were examined with FDG-PET/CT using
standard scanning protocols; routinely the maximal standardized uptake value
(SUVmax) of the tumour was determined. The demographic criteria of all patients
were similar; all underwent surgical excision of the tumour. The tumour tissue was
characterized histological and by molecular typing, including the EGFR status.
The SUV was correlated with diverse parameters.
Results: The tumour histology showed in 36 patients a squamous cell carcinoma
(45%), in 33 an adenocarcinoma (41%) and in 11 other tumour entities (14%),
the average SUVmax were 12.1±4.8 (±SD), 9.0±4.4 and 11.9±4.8, respectively.
In only 5 patients an activating EGFR-mutation was found, all others showed the
EGFR wild-type. All but one mutation were found in patients with adenocarcinoma
(12.1% of that histology); these tomours showed a very low SUVmax of 4.1±0.9.
In contrast, the one EGFR-mutated squamous cell carcinoma showed a very high
SUV of 20.3.
Conclusion: In our patient cohort with NSCLC, all patients with adenocarcinoma
and EGFR mutation showed a low glucose metabolism. This finding may suggest
that these tumours have down regulated metabolism and may be anticipated by
lower SUV in FDG PET scans.
This study was supported by the Oskar-Helene-Heim foundation.

P2747
An analysis of EGFR expression and tumour imaging in non-small cell
carcinomas of lung
Vijayalakshmi Thanasekaraan, Prathiba Duvuru, Shalinee Rao,
Safreena Mohamed, Samuel John Sundar. Chest Medicine and Department of
Pathology, Sri Ramachandra Medical College and Research Institute, Chennai,
Tamil Nadu, India

Introduction: Non-small cell carcinomas (NSLC) accounts for 80% of all lung
cancers. Epidermal growth factor receptor (EGFR) is frequently overexpressed in
NSLC and it plays a significant role in tumour cell proliferation and progression.
The correlation of EGFR expression with radiological features may reveal their
possible relationship.
Aim: To evaluate EGFR expression in NSLC and correlate with their radiological
features.
Material and method: Twenty -two cases of NSLC were histologically subcat-
egorized based on WHO classification of lung carcinomas. Immunostaining for
TTF-1, p63 and EGFR were performed on paraffin embedded tissue sections and
their expression evaluated. Chest tomography was reviewed to assess for tumour
location, diameter, contours, margins, cavitation and lymph node enlargement.
Findings of radio-imaging and EGFR immunoexpression were correlated.
Results: Fourteen cases of adenocarcinoma and 8 cases of squamous cell carci-
noma were identified. Epidermal growth factor receptor expression was noted in
86.3% of tumours. About 92.8% of adenocarcinomas and 75% of squamous cell
carcinomas were EGFR positive. On radiology, mean diameter of lesion was found
to be 36.4mm and 6.1mm in EGFR positive and negative tumours respectively.
Fourteen EGFR positive cases were well defined and five poorly defined. Each
of all the eight cases with pleural effusion and regional lymphadenopathy were
EGFR positive.
Conclusion: Major percentage of NSLC showed EGFR expression reinforcing
its utility for targeted therapy. A positive EGFR correlation was noted with tu-
mour size, regional lymphnode enlargement and pleural effusion which reflect
biologically aggressive property of EGFR positive tumours.

P2748
Integrated 18F – FDG PET dynamic contrast enhanced CT to phenotype
non-small cell lung cancer
Thida Win1, Manu Shastry2, Kenneth Miles3, Sam Janes4, Raymondo Endozo2,
Marie Hill2 , Peter Ell2, Ashley Groves2. 1Respiratory Medicine, Lister Hospital,
Stevenage, United Kingdom; 2Institute of Nuclear Medicine, University
Colleague London, London, United Kingdom; 3Centre for Respiratory Research,
University Colleague London, London, United Kingdom; 4Nuclear Medicine,
Brighton and Sussex University Hospitals, Brighton, United Kingdom

Objectives: To apply molecular and functional imaging to the pre-treatment as-
sessment of disease using combined Dynamic Contrast enhanced CT (DCECT)
and18Fluoride- Fluorodeoxyglucose -positron emission tomography computed to-
mography (18F –FDG PET), in lung carcinoma to define the cancer phenotype.
Methods: Seventy four consecutive patients with potentially curable lung cancer
were prospectively recruited for combined positron 18F-FDG PET/DCECT using
an integrated 64-detector PET/CT. There were 10 technical failures leaving a study
population of 64 patients (35 males; 29 females. Mean age 67.5). Studies were
using an integrated 64-detector PET/CT. The uptake of 18F-FDG quantified as the
Standard Uptake Value (SUVmax) assessed tumor metabolism.
Results: The mean tumor SUVmax, PE and SPV were 13.8, 37.6 HU and 6.5.
No statistically significant relationships between tumor metabolism and vascular
parameters. There were significant associations between tumor size and vascular-
metabolic parameters- SUVmax v size (r= 0.4, p= 0.001), SUV/PE v size (r
=0.4, p<0.001), SUVmax/SPV v size (r =0.4, p<0.001). SUVmax and SUV/PE
were higher in SCC than in adenocarcinoma (17.4 versus11.8; p=0.026 and 0.57
versus 0.35, p=0.021 respectively). A phenotype with low metabolism and high
vascularity was significantly more common amongst adenocarcinomas (p<0.01),
whilst high metabolism with high vascularity was more common amongst SCC
(P<0.005).
Conclusion: Vascularity and metabolism are uncoupled in NSCLC. Since some
lung cancer patients have inadequate tissue sampling metabolic flow data could
be helpful clinically in managing lung cancer patients to targeted therapy using
non-invasive 18F-FDG PET/DCECT scan.

P2749
FDG-PET SUVmax is an independent prognostic indicator in patients with
non-small cell lung cancer
Laura-Jane Smith1, Neal Navani2, Paul Bassett3, Irfan Kayani4, Ashley Groves4,
Sam Janes2. 1Department of Thoracic Medicine, University College Hospitals
NHS Foundation Trust, London, United Kingdom; 2Centre for Respiratory
Research, University College London, United Kingdom; 3Joint UCL/UCH/Royal
Free Biomedical Research Unit, University College London, United Kingdom;
4Department of Nuclear Medicine, University College Hospital, London, United
Kingdom

Background: FDG-PET is a commonly used non-invasive tool for diagnosis and
staging of lung cancer, the leading cause of cancer death.SUVmax has been
suggested to be an independent prognostic factor in patients with operable non-
small-cell lung cancer (NSCLC).However, PET-CT is not recommended in patients
with advanced disease.
Aim: Evaluate the utility of SUVmax of the primary lesion as an independent
predictor of overall survival in patients with NSCLC, including advanced disease.
Methods: Retrospective analysis of 47 patients (29 male, median age 69 years)
with NSCLC (stage I 38%, stage II 9%, stage III 34%, stage IV 18%) who
underwent FDG-PET at diagnosis.Cox regression analysis was applied to examine
the effect of SUVmax on survival.This was then adjusted for stage, treatment, age,
sex and histology.
Results: There was a significant difference in survival between patients who had
a low vs high SUVmax, hazard ratio 3.31 (p=0.006), such that an increase in
SUVmax of the primary of 5 points conferred a hazard ratio of 1.49 (p=0.013).

This relationship was maintained when multiple factors were adjusted for, with a
hazard ratio for an increase in SUVmax of the primary of 5 points of 2.8 (p=0.03).
Conclusion: FDG-PET provides additional information about prognosis in
NSCLC, independent of stage at presentation.The relationship between SUVmax
of the primary and survival is maintained, even in patients with advanced disease.
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P2750
Late-breaking abstract: Is primary tumour standardized uptake value (SUV)
an independent prognostic factor for non small cell lung cancer (NSCLC)? A
meta-analysis based on individual data
Marianne Paesmans1, Ching-Yee Oliver Wong2, Edward F. Patz3,
Ritsuko Komaki4, Susanne Eschmann5, Ramaswamy Govindan6,
Johan Vansteenkiste7, Anne-Pascale Meert14, Wouter de Jong8, Kotaro Higashi9,
Gerben Borst10, Angela Van Baardwijk11, Lieveke Ameye1,
Jean-Jacques Lafitte12, Thierry Berghmans14, Camilo Garcia15, Patrick Flamen15,
Ramon Rami Porta13, Jean-Paul Sculier1. 1Data Centre, Institut Jules Bordet,
Brussels, Belgium; 2Nuclear Medicine, William Beaumont School of Medicine,
Royal Oak, United States; 3Radiology, Duke University Medical Center, Durham,
United States; 4Medicine, MD Anderson Cancer Center, Houston, United States;
5Nuclear Medicine, University of Tubingen, Tubingen, Germany; 6Medical
Oncology, University School of Medicine, St-Louis, United States; 7Pulmonology,
University Hospital Gasthuisberg, Leuven, Belgium; 8Pulmonology, University
Medical Center Groningen, Groningen, Netherlands; 9Radiology, Kanazawa
Medical University, Ishikawa, Japan; 10Radiation Oncology, The Netherlands
Cancer Institute, Amsterdam, Netherlands; 11Radiation Oncology, University
Hospital Maastricht, Maastricht, Netherlands; 12Pulmonology, CHRU de Lille,
Lille, France; 13Thoracic Surgery, Hospital Universitari Mutua Terrassa,
Barcelona, Spain; 14Medicine and Intensive Care, Institut Jules Bordet, Brussels,
Belgium; 15Nuclear Medicine, Institut Jules Bordet, Brussels, Belgium

Background: 18F-fluoro-2-deoxy-D-glucose positron emission tomography has
an important role in staging lung cancer. In addition, its prognostic value has
been studied in numerous studies as well as in two literature based meta-analyses.
To assess further its independent value, we carried out a meta-analysis based on
individual data.
Methods: Following literature search, we contacted the authors of identified stud-
ies and tried to identify some unpublished data with a written protocol for the
meta-analysis. Primary outcome was overall survival (OS) and data analysis used
Cox regression models stratified for study. SUV was used as a binary covariate
(cut-off: median value for each study).
Results: Data were collected for 1462 patients (out of 2596 identified patients)
from 10 publications and 1 unpublished series (median age: 64 years, gender: 61%
male, 35% squamous cell, 45% adenocarcinoma, stage I: 49%, II: 8%, III: 32%,
IV: 12%). Lower SUV was significantly associated with female gender, smaller
tumour size, earlier stage and adenocarcinoma. Analyzing OS, univariate hazard
ratio for SUV was 1.44 (95% CI: 1.23-1.68) without important heterogeneity in
subgroups except for stage IV. When adjusted for stage, histology, age, tumour
size and gender, HR estimate for SUV effect was 1.62, statistically significant
(95% CI: 1.28-2.04, p<0.001).
Conclusions: This meta-analysis based on individual patients data shows that
SUV is an independent prognostic factor for OS, at least in non metastatic stage.
Selection bias and methodological differences are however present and further
prospective studies are needed.

P2751
Is our preoperative TNM staging reliable?
Marta Inchausti1, Larraitz Garcia1, Maria Alfonso1, Ruth Diez1,
Amaia Urrutia1, Amaia Sagarna1, Estibaliz Perez1, Unai Jimenez2,
Pedro Ansola1. 1Pneumology, Cruces Hospital, Barakaldo, Bizkaia, Spain;
2Thoracic Surgery, Cruces Hospital, Barakaldo, Bizkaia, Spain

Introduction: Agreement between preoperative and surgical TNM staging is
usually <50%.
Aim: To compare our preoperative staging (cTNM) with surgical-pathological
staging (pTNM).
Methods: Cross-sectional study of patients with lung cancer surgically treated from
1-1-08 to 31-12-09, excluding relapses or neoadjuvant therapies. Preoperative stag-

ing based on: CT scan, positron emission tomography (PET-CT), endobronchial
ultrasonography (EBUS), endoscopic ultrasonography (EUS), mediastinoscopy.
Agreement between cTNM and pTNM (according to 1997 TNM classification)
was analyzed.
Results: 166 cases (characteristics in table 1). In table 2, concordance between
cTNM and pTNM.
cTNM and pTNM matched in 80 cases (48,2%), understaging occurred in 5 cases
(3%) and overstaging in 81 (48,8%). But in most cases, this lack of agreement
would not suppose changes in the therapeutic decision, just in 21 cases (12,5%)
the cTNM carried out a wrong therapeutic procedure (18 N2 found in thoracotomy
and 3 T4 unresectables). TC and PET-TC used in all cases, EBUS in 35, EUS in 2
and mediastinoscopy in 3. In N staging, PET-CT was cN0 in 133 cases (where 7
were pN2, 5,2%) and cN1 21 (8 pN2, 25,8%). We performed 35 EBUS (33 cN0,
2 cN1) and final pN was N2 in 3 cases (FN rate 8,5%).
Conclusions: 1. Low agreement between cTNM and pTNM (48,2%), but only in
12,5% of cases would suppose a change in the treatment. 2. 25% of pN2 when
cN1 by PET-CT (EBUS should be done). 3. When EBUS negative for N2, only
8,5% pN2.

P2752
Prevalence of silent brain metastasis (BM) in the initial staging of non-small
cell lung carcinoma (NSCLC)
L. Marizell PariEspinoza, Daniel Huertas Almela, Susana Padrones Sanchez,
Samantha Aso González, Antoni Rosell Gratacós, J. Ignacio Martínez Ballarín,
Jordi Dorca Sargatal, Nuria González Calzada. Respiratory Diseases, Hospital
Universitari de Bellvitge, Barcelona, Spain

Introduction: Positron emission tomography (PET) can detect up to 15% of distant
metastases in lung cancer, but it has a low sensibility in detecting BM.Guidelines
recommend performing MRI only if there are neurological symptoms (NS). Our
aim was to assess the role of MRI in detecting silent BM in the initial staging of
NSCLC.
Material and methods: Retrospective analysis of new cases of NSCLC without
distant metastasis by PET.MRI was performed in all of NSCLC patients as initial
work up,except those in stage IV.
Results: MRI was made in 95 patients with NSCLC.39%,40% and 21% had
squamous cell carcinoma, adenocarcinoma and other histology respectively.

20%, 21% and 59% were stage I, II and III respectively.BM were diagnosed by
MRI in 11,6% (11/95) of the patients,and six of them (6/95, 6.35%), did not present
NS.A stratified binary logistic regression analysis showed that there were not any
clinical variable associated with the presence of silent BM in the asymptomatic
subgroup, whereas central tumours (p=0,005) and ADK (p=0,01) were associated
to BM in patients with NS. In both subgroups; staging, SUVm, tumour size and
lymph nodes were not statistically indicative of BM.
Conclusions: Prevalence of silent BM at initial staging was 6.35%. Neither clinical
nor radiological variables could predict silent BM. We concluded MRI is justified
as a routine procedure in NSCLC patients without BM in the PET. Partially funded
by SOCAP.
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P2753
Assessment of physical functioning in surgical candidates with non-small cell
lung cancer: Preliminary comparison of performance status to
symptom-limited cardiopulmonary exercise testing
Michael A. Roman1, Neil D. Eves2, Lee W. Jones3. 1Department of Medicine,
Rockyview Hospital, University of Calgary, Calgary, AB, Canada; 2Human
Kinetics, University of Bristish Columbia, Kelowna, BC, Canada; 3Department of
Radiation Oncology, Duke University Medical Center, Durham, NC, United States

Background: Performance status (PS) scoring systems are used routinely by clin-
icians to guide management of patients with non-small cell lung cancer (NSCLC).
However, PS scoring systems are subjective with poor inter-rater reliability and
do not provide an objective measure of functional status. The aim of this study
was to compare the variability in an objective measure of cardiorespiratory fitness
(VO2peak), among surgical candidates with histologically confirmed NSCLC across
different PS categories as assessed by the Eastern Cooperative Oncology Group
(ECOG) score.
Methods: Using a cross-sectional design, 389 subjects underwent an incremental
cardiopulmonary exercise test with expired gas analysis to determine VO2peak prior
to surgical resection.
Results: Mean VO2peak significantly declined across increasing ECOG categories
(Table 1). There was a wide range in VO2peak in each ECOG category with similar
ranges in VO2peak within groups, in particular in subjects classified as ECOG 1
and 2.

Table 1. Comparison of VO2peak to ECOG PS in NSCLC

Variable (n=187) (n=174) (n=28)

ECOG 0 1 2
Mean VO2peak (ml kg–1 min–1) 17.2±4.5 15.0±3.7 13.5±3.1
VO2peak Range (ml kg–1 min–1) 5.0–31.5 4.3–24.8 8.9–21.9

Conclusions: VO2peak may provide a more sensitive evaluation of physical func-
tioning than ECOG. Accurate assessment of functional status may have important
implications for mortality risk and therapeutic management in the oncology setting.

P2754
Comparison of predictive respiratory function parameters of lung cancer
patients having COPD diagnosis with postoperative values and relation with
mortality and morbidity
Selma Altun1, Mustafa Kahraman2, Dilek Kanmaz2, Esin Yentürk2,
Firdevs Atabey2, Celalettin Kocatürk2, Esin Tuncay2, Mehmet Ali Bedirhan2,
Yasemin Toraman2. 1Ahievren Chest Hospital, Pulmonary Medicine, Trabzon,
Turkey; 2Yedikule Chest Diseases and Surgery Hospital, Pulmonary Medicine,
Istanbul, Turkey

Introduction and aim: Lung cancer with COPD increases surgical morbidity
and mortality. In this research, non-small cell lung cancer (NSCLC) patients
with/without COPD were investigated:
1. When preoperative predictive respiratory function parameters take place during
postoperative period?
2. Which parameters are more valuable at prediction of morbidity and mortality?
Method: This research was planned in a prospective manner. 46 NSCLC patients
having pulmonary resection were grouped into 2.
Group A: 23 moderate COPD patients.
Group B: 23 non-COPD patients.
We checked patients for respiratory function tests, DLCO and arterial blood gases.
Group A was also checked for ventilation/perfusion scintigraphy and VO2max.
We calculated predictive preoperative FEV1 and DLCO. We repeated respiratory
function and DLCO tests during postoperative 1st, 3rd and 6th months.
Results and conclusion: There wasn’t any significant difference between 2 groups
over demographic datas, operative skill, stage of cancer and type of resection.
(p>0.05) Morbidity and mortality rates of Group A were significantly higher than
Group B. Group A patients reached predicted results in 1st month and FEV1,
DLCO results gained at 6th month were higher than predicted. In both groups,
especially in Group B, best remarkable indicator for prediction of postoperative
complications was DLCO%.
Every patient going on pulmonary resection, should be tested for DLCO for
determination of postoperative complication risk. It should not be forgotten that
parameters checked for preoperative evaluation (FEV1% and DLCO) are not
always enough for decision of surgery.

P2755
Effect of adjuvant chemotherapy on lung function in early stage NSCLC
Michael Kreuter1,5 , Johan Vansteenkiste2, Ivan Zuna3, Felix Herth1,
Jürgen Fischer4, Niels Reinmuth5, Frank Griesinger6, Michael Thomas5.
1Pneumology and Respiratory Critical Care, Thoraxklinik, Heidelberg, Germany;
2Respiratory Oncology Unit, University Hospital Gasthuisberg, Leuven, Belgium;
3Statistics Department, HZM, Wiesbaden, Germany; 4Oncology, Klinik
Loewenstein, Loewenstein, Germany; 5Thoracic Oncology, Thoraxklinik,
Heidelberg, Germany; 6Oncology, Pius Hospital, Oldenburg, Germany

Introduction: Pulmonary function can decline after induction chemotherapy and

be predictive of perioperative complications in NSCLC. However, the influence of
adjuvant chemotherapy on lung function is undetermined yet.
Methods: In a phase 2 trial on adjuvant therapy (TREAT), 132 patients with R0 re-
sected NSCLC stage IB-T3N1, were randomized to 4 cycles Cisplatin/Vinorelbine
(CVb, n=65) (C 50 mg/m2 d1+8; Vb 25 mg/m2 d1,8,15,22) q4 weeks or to 4 cycles
Cisplatin/Pemetrexed (CPx, n=67) (C 75 mg/m2, Px 500 mg/m2, d1) q3 weeks.
Pulmonary function tests (forced expiratory volume in 1 s [FEV1], vital capacity
[VC], total lung capacity [TLC], diffusing capacity [DLCO], blood gas analyses
[BGA]) were analyzed before and 30 days after therapy. Parameter changes were
calculated (�=mean differences) and statistically analyzed.
Results: Overall, VC increased significantly (� +290 ml, n=76; p<0.0001), while
TLC did not change significantly (� +220 ml; n=41, p=0.174). For CPx, FEV1
increased significantly (� +150 ml, n=47; p=0.0017), but not for CVb (� 3 ml;
n=30). DLCO decreased only for CVb (-8%, n=6) but not for CPx (-0,39%, n=17)
(p=0.58). BGA did not change (p=0.99). In a Cox regression analysis, baseline lung
function did not influence treatment failure (time until withdrawal from therapy
due to adverse events, relapse, death, treatment refusal, non-compliance).
Conclusions: Adjuvant chemotherapy does not result in a decrease of lung function
parameters but in a significant VC increase, probably due to ongoing postoperative
improvement. Still, a non-significant difference between a DLCO decline under
CVb but not for CPx warrants further attention. Moreover baseline lung function
parameters do not impact treatment failure.

P2756
Radiofrequency ablation of lung neoplasms in patients being no candidates
for surgery. The impact of the intervention on the pulmonary function
Thomas Schneider1, Michael Puderbach2, Arved Bischof2, Josef Kunz2,
Hendrik Dienemann1, Hans Hoffmann1, Felix J.F. Herth3, Claus Peter Heussel2.
1Surgery, Thoraxklinik, Universitty of Heidelberg, Heidelberg, Germany;
2Radiology, Thoraxklinik, University of Heidelberg, Heidelberg, Germany;
3Pneumology and Respiratory Critical Care Medicine, Thoraxklinik, University
of Heidelberg, Heidelberg, Germany

Introduction: CT guided percutaneous Radio Frequency Ablation (RFA) of pul-
monary lesions is an alternative option for patients being no candidates for surgery.
The pulmonary function should not be impaired substantially by the procedure. In
this study the pulmonary function subsequent to RFA of lung neoplasms as well
as the morbidity related to the intervention was analyzed.
Methods: A total of 26 CT guided percutaneous RFA procedures were performed
(in a total of 16 patients) after discussion in the national comprehensive cancer
centre due to limited pulmonary reserve or other co-morbidities. Histology was
proofed by CT-guided percutaneous biopsy (NSCLC: n=22; pulmonary metastasis:
n=4) prior to the RFA procedure (in general anesthesia, double lumen intubation).
Morbidity related to the intervention and the pulmonary function subsequent to
the intervention was analyzed.
Results: The median forced expiratory volume (FEV1) pre RFA was 1.7l (range
0.7-2.9l; 65%, range 38%-129%). It was unchanged post RFA: 1.6l (range 1.1-
2.4l; 64%, range 38%-118%) during median 168d follow-up (range 28- 393d).
Pneumothorax requiring drainage as solely major complication occurred in 6/26
procedures (23%). Median hospitalization time was 5 days (range 4-12 days).
Local control by CT was reached in all cases; systemic disease progress was
verified by PET in 4 patients.
Conclusions: Mid-term change in pulmonary function due to pulmonary RFA
has a negligible clinical impact. Therefore RFA sems to be suitable especially
in patients with severely limited pulmonary function, if other local strategies are
unreasonable.

P2757
Is radiologic evidence of interstitial infiltrate enough to predict FEV1 and
DLCO disparity in lung cancer patients?
Frederico Fernandes2, Gustavo Prado1, Juliana Puka1, Salge João Marcos2,
André Albuquerque2, Mariana Araujo2, Paula Chaves Sampaio1,
Milena Suesada2, Teresa Takagaki1. 1Pulmonary Department, ICESP - Cancer
Institute of State of Sao Paulo, Sao Paulo, SP, Brazil; 2Pulmonary Department,
Incor - Heart Institute University of São Paulo Medical School, Sao Paulo, SP,
Brazil

Guidelines have been established for the physiological evaluation of lung cancer
patients considered for surgery. While some recommend routine measurement of
DLCO, others require this measure if there is evidence of interstitial disease,
relying on FEV1 alone in most cases. Our objective in this study was to evaluate if
radiologic evidence of interstitial disease is a good predictor of disparities between
FEV1 and DLCO.
We studied a sample of 50 patients with NSCLC referred to perform lung function
measurement. Based on chest CT, patients were divided into two groups according
to presence of interstitial disease. The correlation between FEV1 and DLCO was
tested.
48 individuals completed the study. 11 patients had diffuse interstitial disease in
CT (Group ICT) while 37 patients had no signs of interstitial pattern (Group
NCT). Both groups were similar in terms of age, gender and BMI. Mean DLCO%
predicted was lower in ICT group 42 x 61% (p<0.01). VEF1 and TLC were also
significantly lower in ICT. 7 patients in ICT and 32 in NCT had an obstructive
pattern on spirometry (p=NS).

509s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



MONDAY, SEPTEMBER 26TH 2011

FEV1 and DLCO had a significant correlation (R=0,376 p=0,009). The same
analysis for both groups showed that FEV1 and DLCO correlated better in ICT
(R=0,630 p=0,03) than in NCT (R=0,249 p=NS). In NCT group, 10 from 14
patients with normal FEV1 had impaired diffusion capacity.
Interstitial infiltrate predicts impaired lung function and diffusion capacity but
disparities between FEV1 and DLCO are more frequent in lung cancer patients
without diffuse interstitial pattern. These findings support the routine assessment
of DLCO in patients who are candidates for surgical treatment of NSCLC.

P2758
Lung function in lung cancer – Room for improvement?
Maria Wing, Duncan Powrie. Respiratory Medicine, Southend Hospital, Southend
on Sea, Essex, United Kingdom

COPD and lung cancer both have clear associations with cigarette smoking and
frequently present late. The aim of the study was to identify whether newly diag-
nosed lung cancer patients had spirometry consistent with undiagnosed COPD or
had COPD which was under treated.
The clinic and discharge letters of all patients diagnosed with lung cancer at
Southend University Hospital in 2010 were reviewed for a previous diagnosis of
COPD and their spirometry at the time of diagnosis. Of the 189 patients diagnosed
with lung cancer in 2010, 136 (52.2% female) had documented spirometry at
the time of diagnosis and were therefore included in the database. Of these, 43
patients (31.6%) had been previously diagnosed with COPD, and 90.7% of these
were on appropriate treatment for their COPD. 59 patients (43.4%) had spirometry
consistent with COPD but had not been diagnosed or treated for COPD; 11 (18.6%)
mild COPD, 31 (52.5%) moderate COPD and 17 (28.8%) severe COPD.
Many patients with lung cancer have undiagnosed COPD. The high rate of undiag-
nosed COPD in this population is suggestive of either an unwillingness to attend
primary care with their respiratory symptoms or the inability of primary care to
diagnose COPD and other respiratory disease. Both may be associated with the late
presentation in the UK of many patients with lung cancer. Earlier diagnosis and
management of COPD might result in improved lung function and performance
status thus allowing more aggressive management of lung cancer and also lead to
a greater awareness of symptoms thus resulting in earlier presentation.

P2759
Lung cancer size and thoracic lymph nodes metastatic involvement: A
correlation
Vesna Kosjerina Ostric1, Zdravko Kosjerina2, Goran Djenadic3. 1Pulmology,
Institute for Lug Diseases of Vojvodina, Sremska Kamenica, Serbia; 2Pathology,
Institute for Lung Diseases of Vojvodina, Sremska Kamenica, Serbia; 3Pathology,
General Hospital, Sabac, Serbia

Objective of the study was to determine the frequency of lymph node metastases
depending on the lung cancer size.
Material of the investigation included 136 lung resection samples obtained on
surgery of the lung cancer patients, 114 males and 22 females, at the mean 54.8
years of age.
Results and discussion: Squamous carcinoma was the most frequent lung cancer
type (66.9%), followed by adenocarcinoma (27.2%), while small-cell (4.4%) and
large-cell (1.2%) cancer types were more rarely found. Metastatic involvment of
the lymph nodes was discovered in 80 (56.7%) of 136 examined lung resection
samples. The total of 489 thoracic lymph nodes were examinated and metastases
found in 207 (40.3%). The tumors sized 1.1-2 cm metastasized in 47% of the
lymph nodes; the tumors sized 2.1-3 cm involved 32.7% of the lymph nodes by
metastases; the tumors sized 3.1-4 cm metastasized in 36.3% of the thoracic lymph
nodes; the tumors sized 4.1-5 cm involved 36% of the lymph nodes by metastases;
the tumors in the size of 5.1-6 cm metastasized in 28.6% of the lymph nodes while
those of over 6 cm in diameter involved 69% of the lymph nodes by metastases.
Conclusion: The number of lymph nodes involved by metastases does not increase
with the size of the tumor of up to 6 cm; however, a further increase of the tumor
size (over 6 cm in diameter) significantly increases the number of metastatic lymph
nodes.

P2760
FNA of palpable supraclavicular lymph nodes in lung cancer: Comparison
between palpation and ultrasound
Dionisios Spyratos1, Diamantis Chloros1, Ariadni Mandrali2,
George Spyropoulos1 , Chrisoula Gioka1, Lazaros Sichletidis1. 1Pulmonary
Department, Aristotle University of Thessaloniki, Thessaloniki, Greece;
2Cytology Department, G. Papanikolaou Hospital, Thessaloniki, Greece

Introduction: Clinical evaluation of the supraclavicular region is important for
patients with suspected lung cancer as it is estimated that 26-42% of them had
metastases to supraclavicular lymph nodes at diagnosis. Fine needle aspiration
(FNA) cytology provides an easy method of obtaining both a diagnosis and
staging.
Aim: To compare the accuracy of FNA of palpable supraclavicular lymph nodes
using palpation and ultrasound (US) among patients with suspected lung cancer.
Methods: Over a 30 month period (6/2008 – 12/2010) we examined 71 con-
secutive patients (54 males, 64.3±11.5 years) suspected for lung cancer with

palpable supraclavicular lymph nodes. All patients underwent US and palpation
guided FNA at the same time. Samples were studied by immunohistochemical
tests.
Results: Sixty-four out of 71 patients had positive cytology by US (sensitivity:
93%) while the sensitivity of palpation was 90% (62/69). Seven patients under-
went surgical sampling of lymph nodes and the diagnoses were: 3 patients with
adenocarcinoma, 2 with small cell lung cancer (SCLC) and 2 M. tuberculosis.
Cytological diagnoses by FNA were: SCLC (23 patients), adenocarcinoma (22),
squamous (7), undifferentiated non-small cell lung cancer [NSCLC] (6), unknown
origin (2), lymphoma (2), sarcoma (1), and large cell lung cancer (1). Among
patients with NSCLC TNM classification was: stage IIIb (24) and IV (12). Patients
with SCLC demonstrated: limited (16) and extensive disease (7). No adverse event
was observed with both methods.
Conclusion: FNA of palpable supraclavicular lymph nodes using clinical exami-
nation among patients with suspected lung cancer is a safe, cost-effective and as
accurate as US guided method.

P2761
Is mediastinoscopy necessary in patients with negative EBUS-TBNA – A
challenge to the ESTS Guidelines for staging of lung cancer
Mark Krasnik1, Peter Vilmann2, Felix Herth3. 1Thoracic and Cardiovasc.
Surgery, Rigshospitalet, University of Copenhagen, Copenhagen, Denmark;
2Surgery, Gentofte University Hospital, Hellerup, Denmark; 3Pulmonology,
Thoraxclinic Heidelberg, Heidelberg, Germany

Objective: Mediastinoscopy is the golden standard for mediastinal staging of lung
cancer.The aim of the present study was to examine whether mediastinoscopy may
be avoided if a standardized EBUS-TBNA procedure using the same criterias as
required during mediastinoscopy with representative biopsies without malignant
cells from lymph nodes in station 4R, 7 and 4L, is performed.
Methods: Patients with known or suspected lung cancer underwent a standardized
EBUS-TBNA procedure. All patients with EBUS-TBNA from station 4 R, 4L
and 7 without cancer cells og a specific diagnose were further referred for a
VATS/thoracotomy.
Results: A total of 76 out of 95 consecutive patients, 48 males, 28 females were
enrolled. Mean age 65 years (range 40-85). The mean sizes of the lymph nodes
in all 3 stations were 9mm (range 2 - 35mm). The final primary diagnosis was
cancer in 67 patients and benign diagnoses in 8 patients. In 4 patients mediastinal
metastases were found by surgery (5%). One patient had a metastasis in station 4
R and 2 patients in station 5 and one patient in station 6. The NPV was 0.95 and
with a specificity of 1
In total the false negative rate of EBUS-TBNA in mediastinal staging of lung
cancer was 4 out of 67 (6%).
Conclusions: The results of the present study seem to challenge mediastinoscopy
as the gold standard. When EBUS-TBNA is performed under the same standard-
ised conditions as described by the ESTS guidelines for mediastinoscopy with
demonstration of lymphatic tissue from relevant lymph node stations, our study
shows that very little, if anything, is gained by an additional mediastinoscopy and
can be avoided.

P2762
CT guided biopsy: Predictors of outcome and complication rate
Rahuldeb Sarkar1, Amir Baluwala1, James Jamieson-Young1, Andrew Wight1,
Elspeth Partridge2, Marta Babores1. 1Respiratory Medicine, Macclesfield
Hospital, Macclesfield, Cheshire, United Kingdom; 2Radiology, Macclesfield
Hospital, Macclesfield, Cheshire, United Kingdom

Background: With a drive towards early diagnosis of lung cancer and aim for
curative treatment, CT guided biopsy is being used increasingly. While it is a
relatively safe procedure, institutions performing this should audit its practice
against recommended standards.
Objective: Measuring this procedure’s complication rate and positive results to
ascertain if there are any predictors for these outcomes.
Method: A retrospective study was undertaken to collect data for all CT guided
biopsies done in last 2 years (2009-10) in our hospital.
Result: 66 biopsies were reviewed. Mean (SD) age of patients was 69 (11) years.
Conclusive histology was obtained in 38 (56%). Complication rate and the British
Thoracic Society (BTS) standards are shown below.

Table 1

Complication Study population BTS standard

Pneumothorax 10 (15%) 20.5%
Chest drain 2 (3%) 3.5%
Hemoptysis 0 5.3%
CT evident hemorrhage 6 (9%)

The mean size and depth from chest wall of lesions in patients with and without
PTX, hemorrhage and conclusive biopsies are shown in Table 2.
In lesions with a size of >3cm (n=43), 31 (72%) results were conclusive as
opposed to 8 (35%) conclusive results in lesions <3cm (n=23). Positive results for
lesions at a depth of >1.5 cm (n=13) was 46% while the same for lesions at depth
<1.5 cm (n=53) was 61%.
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Table 2

PTX No PTX p value

Mean size 19 47 <0.02
Mean depth 13 4 0.01

Hemorrhage No hemorrhage

Size 45 44 NS
Depth 15 6 0.02

Conclusive biopsy Inconclusive

Size 51 33 <0.001
Depth 5 8 NS

Conclusion: Good pick up rate with complications well within acceptable stan-
dards were achieved in our study population. Depth of the lesion correlated well
with pneumothorax and hemorrhage while size correlated with pneumothorax.
Size was also a good predictors of conclusive biopsies.

P2763
The frequency and significance of radiologically detected indeterminate
pulmonary nodules in patients with colorectal cancer
Yelda Varol1, Umut Varol2, Burçak Karaca2, Rüçhan Uslu2, Recep Savas3.
1Chest Diseases, M. Enver Senerdem Goverment Hospital, Izmir, Turkey;
2Medical Oncology, EGE University, Izmir, Turkey; 3Radiology, EGE University,
Izmir, Turkey

Background: This study aims to investigate the frequency and significance of
indeterminate pulmonary nodules in patients with non-metastatic CRC.
Methods: We retrospectively evaluated 1344 patients with CRC who underwent
thoracic CT scans between the years January 2003-December 2009. Those with
evident metastatic disease or already known to have pulmonary malignancies were
excluded.
Results: Among all patients assessed, 55 (0.4%) of them had nodules that met
the criteria of indeterminate pulmonary nodule. We analyzed the cases by size
and number of nodules. A multivariable analysis demonstrated that indetermi-
nate pulmonary nodules with irregular border (p=0.002), parenchymal localization
(p=0.016) and being multiple in number (p=0.006) were predictives of metastatic
disease.
Conclusion: The characteristics of indeterminate pulmonary lesions in CRC cases
with no evidence of metastasis elsewhere have to be defined more comprehensively.
We believe that for appropriate decision of the frequency for follow -up interval,
further studies are required.

286. Palliation and morbidity in lung cancer
patients

P2764
Sleep quality, quality of life and their correlative factors in lung cancer
patients
Yanbin Zhou1, Yinhuan Li2, Wanling Huang3, Xingdong Cai4, Qingli Zeng5,
Lixia Huang6. 1Department of Respiratory Medicine, First Affiliated Hospital of
Sun Yat-Sen University, Guangzhou, Guangdong, China; 2Department of
Respiratory Medicine, First Affiliated Hospital of Sun Yat-Sen University,
Guangzhou, Guangdong, China; 3Department of Respiratory Medicine, First
Affiliated Hospital of Sun Yat-Sen University, Guangzhou, Guangdong, China;
4Department of Respiratory Medicine, First Affiliated Hospital of Sun Yat-Sen
University, Guangzhou, Guangdong, China; 5Department of Respiratory
Medicine, First Affiliated Hospital of Sun Yat-Sen University, Guangzhou,
Guangdong, China; 6Department of Respiratory Medicine, First Affiliated
Hospital of Sun Yat-Sen University, Guangzhou, Guangdong, China

Objectives: To investigate the sleep quality and quality of life in patients with
lung cancer.
Methods: We evaluated the sleep quality and quality of life of 98 lung cancer pa-
tients in our hospital by Karnofsky performance status (KPS), the Pittsburgh sleep
quality index (PSQI) and the European organization for research and treatment
of cancer quality of life questionnaire-core 30 and lung cancer module (EORTC
QLQ-C30 and LC13). Then the newly diagnosed patients who had not received
any treatment before were reevaluated after a month from the time of diagnosis or
the first episode of treatment.
Results: The respondding rate was 59.8%, and the rate of follow-up in newly-
diagnosed patients was 51.5%. Evaluating performance status of lung cancer
patients by KPS, 78.6% of them were considered to be able to keep on their
normal life or work. The KPS of younger or better educated patients was better
than that of older or lower educated ones. Evaluating sleep quality in lung cancer

patients by PSQI, 45.9% were classified as poor sleepers. Unmarried patients,
patients with college education used sleep medicine more frequently than married
patients or patients with primary or high school education. Sleep efficiency was
lower in patients with complications than those without complications. Evaluating
quality of life in lung cancer patients by EROTC QLQ-C30, Seniles had better
emotional and social function and less financial problems than non-senile patients.
Conclusions: Sleep disturbances did exist in patients with lung cancer, which had
a great impact on their quality of life. KPS was still one of the most important
factors that influenced quality of life in lung cancer patients.

P2765
Preoperative anxiety can affect the quality of life and health outcome of the
patients that undergo thoracic surgery
Maria Anagnostopoulou1, Ioannis Vamvakaris2, Grigoris Vogiatzis3,
Cristos Sykaras3, A. Maria3, Ioannis Gkiozos2, Andriani Charpidou2,
Kostas Syrigos2. 1Intensive Care Unit, Red Cross Hospital, Athens, Greece;
2Oncology Unit, 3rd Department of Medicine, Athens School of Medicine,
“Sotiria” General & Chest Hospital, Athens, Greece; 3Anaesthesiology Dpt,
“Sotiria” General & Chest Hospital, Athens, Greece

Purpose: Increased preoperative anxiety level may lead to adverse outcomes.
The purpose of this study was to assess the relationship between the quality of
life and preoperative anxiety during the four-week preoperative period in patients
scheduled to undergo thoracic surgery.
Patients and methods: The study population consisted of 100 patients, 52 men
and 48 women scheduled to undergo thoracic surgery. The average of age was
56.1±15.60 years. After providing informed consent, they were asked to answer a
questionnaire, through a personal interview, 12 to 15 hours prior to the scheduled
thoracic surgery operation. The questionnaire included questions on demographics
and incorporated the State Anxiety Inventory and SF-36 scales.
Results: Statistical analysis revealed that women (p=0.023), unemployed patients
(p=0.01) and patients that were to be submitted to a mediastinoscopy (p=0.001)
had elevated anxiety levels. Deterioration of several parameters related to the
quality of life was found to be related to increased anxiety levels. Limitations in
work capability or other everyday activities as result of mental health problems
(p=0.006), low vitality (p<0.001), bad general mood (p<0.001), deteriorated gen-
eral health (p<0.001) and general mental health (p<0.001) were associated with
preoperative anxiety. No differences were found in anxiety level between lung
cancer and non-cancer patients.
Conclusions: This study showed an inverse proportional correlation between pre-
operative quality of life and anxiety during a period of four weeks prior to a
thoracic surgery operation. Appropriate pharmaceutical and psychological support
may improve patients’ anxiety status.

P2766
Religiosity and depression of patients with lung cancer
Suzana Kukulj1, Branka Aukst-Margetic2. 1Department of Pulmonology, Clinical
Hospital Center Zagreb, Zagreb, Grad Zagreb, Croatia; 2Department of
Psychiatry, Clinical Hospital Center Zagreb, Zagreb, Grad Zagreb, Croatia

The relationship between depression and religiosity of patients with lung cancer is
not yet explored.
Aim: To examine possible association of religiousness and depression of patients
with lung cancer and the relationship between religiosity and depression with
sociodemographic data.
Subjects and methods: Forty-four patients with lung cancer were consecutively
included. The Strength of Religious Faith Santa Clara questionnaire was used for
assessment of religiosity, and for measuring depression the Center for Epidemio-
logical Study of Depression (CES-D). Overall religiosity was measured with 5-pint
Likert scale.
Results: The mean age of 59.54 years, mean overall religiosity, SCSORF 27.8,
CES-D 17.9. In 43.1% meets the criteria for diagnosing depression.
In logistic regression analysis the only significant predictor of depression was less
common frequency of going to church.
Depression is more pronounced in women and in religiosity there is no difference
by gender. Significant differences in the items that measure loneliness, sadness,
feelings of fatigue and anxiety are more pronounced in women.
Conclusions: Higher frequency of going to church predicts lower depression rate
in the group of patients. Strength of faith and general assessment of religiosity
were not significant predictors of depression which is not in accordance with the
findings other studies. These differencies might be associated with factors specific
for lung cancer and may be effect of gender, and should be explored in further
studies.
References:
[1] Aukst-Margetic B et al. Coll Antropol 2005;29(1):365-71.
[2] Aukst-Margetic B et al. 2005;27(4):250-5.
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P2767
Potential role of antidepressants as part of anticancer therapy
Dragana Jovanovic1, Ruza Stevic2, Spasoje Popevic1, Marta Velinovic1,
Natalija Samardzic1, Dragana Maric1. 1Clinic for Pulmonary Diseases, 2Clinic
for Radiology, Clinical Center of Serbia, Belgrade, Serbia

Antidepressants are widely used as part of adjuvant analgesic therapy. Since in
vitro studies show that antidepressants have potent anticancer properties, it raised
the possibility of a potential role as a part of anticancer therapy.
Aim: To estimate possible favorable effect of Mianserin (M) in lung cancer patients:
(1) potential influence on survival due to anticancer properties, (2) improvement
of patients psychological pattern and health-related quality of life (HRQoL).
Methods: Two groups of advanced NSCLC patiens were included:52pts treated
with CT with or without M and 60pts treated with BSC with or without M.
Differences in response rates (only for CT treated group), in overall survival (OS)
and HRQoL (based on EORTC QLQ-30 and QLQ-LC 13) within (sub)groups
were evaluated.
Results: The RR difference within the CT subgroups treated with or without
M, was not statistically significant: 8/24 (33.33%) vs 6/28 (21.43%). There was
significant difference in median OS with 95% CI for the different treatment sub-
groups (only BSC, BSC plus M, only CT and CT plus M), respectively: 6 (5-6), 7
(6-8), 8 (7-10) and 10.5 (10-13) months (p=1.89*10-15). Pts receiving M (and CT
or BSC) had significantly better OS (p=0,0012). CT treated pts receiving M had
significantly better survival comparing to those not receiving M (p=0.0015). BSC
treated pts receiving M had also significantly better survival than those without M
(p=0.003). M treated pts subgroups had significantly higher scores of QLQ-C30
and LC13 i.e. better HRQoL as well.
Conclusion: Benefit of antidepressants as part of anticancer therapy noted should
be further investigated in larger patients population studies with different antide-
pressant drugs.

P2768

P2769
Frequency of thromboembolic events in patients with lung cancer at the time
of diagnosis and in the course of disease
Markus Samulowski1, Catharina Crolow1, Torsten Blum1, Jens Kollmeier1,
Wolfram Grüning1, Nicolas Schönfeld1, Roland C. Bittner2, Torsten T. Bauer1.
1Department of Pneumology, Pulmonary Diseases Clinic Heckeshorn, HELIOS
Klinikum Emil von Behring, Berlin, Germany; 2Institut for Diagnostic and
Interventional Radiology, Helios Klinikum Emil von Behring, Berlin, Germany

Background: Clinicians are frequently confronted by thromboembolic events
(TEE) in patients with lung cancer. Early pulmonary embolism (within the first
3 months after primary diagnosis) is regarded as a negative prognostic factor.
However, the benefit of a prophylactic anticoagulation has not been evaluated so
far. Lung cancer itself as well as certain chemotherapeutic agents are considered
to be independent risk factors for TEE.
Methods: All patients with a primary diagnosis of lung cancer between January
2008 and December 2010 were prospectively recorded within our tumour registry
and retrospectively evaluated with regard to TEE. A pulmonary embolism (PE)
was diagnosed with CT pulmonary angiography or alternatively with a ventilation-
perfusion scintigraphy in patients with known contraindications to radiocontrast
agents. A deep venous thrombosis (DVT) was diagnosed with colour-coded duplex
sonography.

Results: Within the 33 months 1722 patients (1077 men, 645 women) were diag-
nosed with lung cancer. SCLCand NSCLC in 185 (11%) and 1537 cases (89%),
respectively. TEE were documented in 132 patients (7.7%). 75 of those had proven
DVT and 75 PE. At the time of primary diagnosis DVT and/or PE was detectable
in 33 patients (1.9%) (DVT: n=11, PE: n=13, DVT+PE n=9). Within the observed
course of the disease 99 patients (5.7%) developed TEE (DVT: n=46, PE: n=44,
DVT+PE n=9).
Conclusions: According to our data, about every 50th patient with lung cancer
has already proven TEE at the time of primary diagnosis. In the further course
of the disease more than 5.7% develop TEE. Thus, the benefit of a prophylactic
anticoagulation should be prospectively evaluated.

P2770

P2771
Study of the lung cancer patients on hemodialysis (HD) in Japan
Ryo Matsunuma, Yoshihiro Ohkuni, Akina Komatsu, Kei Nakashima,
Nobuhiro Asai, Hideki Makino, Norihiro Kaneko. The Department of Respiratory
Medicine, Kameda Medical Center, 929 Higashi-Cho, Chiba, Japan

Introduction: Early stage lung cancer in patients with end-stage renal disease are
often detected by routine chest radiography on hemodialysis (HD) filtration. It is
general that standard treatment for hemodialysis patients with lung cancer are not
performed because guideline for lung cancer in HD patients is not established yet.
Thus, clinicians have difficulty in treating HD patients even though early stage
lung cancer is detected.
Method: We retrospectively analyzed 17 HD patients with lung cancer between
April 2004 and September 2010. Patients’ characteristics, histology and stage of
lung cancer, treatment and outcome were evaluated.
Results: A total 17 patients (13 male, 4 female) were eligible in this study.
The median age was 72 years (range 54-90). Eleven patients of non-small cell
lung cancer (NSCLC) and 1 small cell lung cancer (SCLC) had histological or
cytological confirmation and 5 were unknown. They consist of 3 stageI, 1 stageII,
8 stageIII and IV. As for treatment, operation was taken in 3, chemotherapy alone
and radiochemotherapy were received in 4 and 1. Nine patients did not receive
any treatment since they are too old, had a poor performance status or considered
to be intolerable by attending physicians.In terms of chemotherapy, hepatic excre-
tory anti-cancer drugs were used in all the 4 patients. No severe adverse events
related-treatment was seen in this study.
Conclusion: Guideline for HD patients with advanced stage lung cancer should
be established.

P2772
Antibiotic prophylaxis in chemotherapy-induced neutropenia in lung cancer
patients
Vasileios Kouranos1, Antonios Vassias2, George Dimopoulos3,
Konstantinos Syrigos2. 18th Pulmonary Clinic, 23rd Oncology Unit, General
Hospital of Chest Diseases “Sotiria”, University of Athens, Athens, Greece; 32nd
Department of Critical Care, Attiko University Hospital, Athens, Greece

Introduction: Chemotheapy-induced neutropenia can potentially cause fatal infec-
tions in cancer patients. Human granulocyte colony-stimulating factor (G-CSF) and
granulocyte-macrophage colony-stimulating factor (GM-CSF) are recommended
as prophylaxis. Alternatively, prophylactic antibiotics have been administered.
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Methods: A literature search in PubMed and Scopus was performed to identify
randomized control trials and cohort clinical studies that evaluated the role of
antibiotic prophylaxis in chemotherapy-induced neutropenia in lung cancer (LC)
patients.
Results: Five randomized controlled trials, 2 non-randomized cohort studies, 1
comparative non-randomized case control study and 1 case report were identified
as eligible for inclusion. A total of 1175 LC patients were evaluated to receive an-
tibiotic prophylaxis during the expected neutropenic period or from the beginning
until the completion of chemotherapy. The main histologic diagnosis was small cell
LC in 720/1175 (61.7%) patients. Quinolones and trimethoprime/sulfomethoxazole
were the main antibiotics used, while G-SCF were administered in totally 260/1175
(22.1%) patients. Studies showed that prophylactic use of antibiotics in LC patients
undergoing chemotherapy reduced significantly the number of episodes of febrile
neutropenia, documented infections and the duration of hospitalizations due to
suspected infections.
Conclusion: Although antibiotic prophylaxis remains controversial due to the lack
of survival advantage, and risk for antibiotic resistance, this systematic review
showed that the prophylactic use of wide spectrum antibiotics in chemotherapy-
induced neutropenia in LC patients could be considered as alternative therapeutic
strategy.

P2773
Hematological toxicity associated with gemcitabine/cisplatin in elderly
non-small cell lung cancer patients
Nevena Secen1, Danica Sazdanic-Velikic1, Daliborka Bursac1,
Branislava Mendebaba2, Aleksandar Tepavac1, Gordana Popovic1, Zoran Potic1.
1Department for Chemotherapy of Lung Cancer, Institute for Lung Disease of
Vojvodina, Sremska Kamenica, Voivodina, Serbia; 2Medical Student, Medical
School, Novi Sad, Voivodina, Serbia

Introduction: Chemotherapy regimen gemcitabin/cisplatin is indicated in the
treatment of non-small cell lung cancer (NSCLC), stage IIIb and IV with good
performance status (according to leading National Comprehensive Cancer Network
(NCCN) guideline).
Aim of the study: To compare the hematological toxicity of gemcitabine/cisplatin
between elderly and patients younger than 65 years of age.
Patients and methods: In our study we observed 253 chemotherapy-naive patients
divided into two groups according to their ages: younger then 65 years of age
(194 patients) and patients older then 65 years of age (59 patients). Both groups
of patients had received chemotherapy regimen: gemcitabine (1000mg/m2 iv. day
1. and day 8.),and cisplatin (50mg/m2 iv. day 1. and day 8.) in three weeks
regimen-four cycles.
Results: Hematological toxicity were register in 26/194 (13,4%) younger patients
compared to 15/59 (25,3%) older patients. Statistical analysis showed significant
difference in apperance of hematological toxicity in elderly patients (p=0,046).
Anemia occurred in 36 (87,8%)patients. Statistically, there is no significant dif-
ference between these two group in appearance of anemia (p=0,591). We found
leukopenia in 17 (41,5%) patients, but without statistically significant differences
between two groups (p=0,854). Thrombocytopenia were register in 16 (39%)
patients, again without statistically significance between the two groups (p=0,274).
Conclusion: According to our results, there is no statistically significant differ-
ences between this two group of patients in appearance of anemia, leukopenia,
thrombocytopenia, but generally hematological toxicity is more often in elderly
patients.

P2774
A study comparing the efficacy, quality of life and toxicity of
cisplatin-etoposide to carboplatin-paclitaxel in advanced or metastatic
non-small cell lung cancer in the Indian scenario
Rohan Aurangabadwalla, Rajendra Kumar Jenaw, Nirmal Kumar Jain,
Akanksha Jha, Nitin Jain, Nalin Joshi. Department of Chest Disease and
Tuberculosis, Hospital for Chest Disease and Tuberculosis, Jaipur, Rajasthan,
India

Background: The present study was designed to evaluate the efficacy, toxicity
and quality of life of the regimen of carboplatin plus paclitaxel (investigational
arm) versus the reference regimen of cisplatin plus etoposide for the treatment of
advanced or metastatic non-small-cell lung cancer in the Indian Scenario.
Patients and methods: A total of 50 patients were enrolled, 25 on arm A (cisplatin
25 mg/m2 and etoposide 100 mg/m2) and 25 on arm B (carboplatin AUC= 6 mg/ml
min and paclitaxel 225 mg/m2), with cycles repeated every 3 weeks. The arms
were well balanced with respect to age, performance status, weight loss, stage of
disease and disease measurability.
Results: The objective response rate (ORR) was 76% on arm A compared with
72% on arm B (P = 0.74). The most prevalent toxicities were alopecia, nausea and
vomiting in both the arms. Leukopenia and neurological toxicity (neuro-sensory+
neuro-motor) occurred at a higher rate in arm B than in arm A without statistical
significance. 60% patients in Arm-B had statistically significant improvement in
quality of life as compared to only 20% patients in Arm-A (P=0.008)
Conclusion: There was no statistically significant difference in efficacy and toxi-
city for carboplatin–paclitaxel compared with cisplatin–etoposide. However, there
was a statistically significant improvement in quality of life with the carboplatin–
paclitaxel regimen.

P2775
Achieving better therapeutic results by education and telephone counseling
for lung cancer patients undergoing scheduled chemotherapy regiments
Spyridon Karagiannis, Vassilios Kouranos, Emily G. Tsaroucha, Maria Palavra,
Sophia Spyropoulou, Ourania Anagnostopoulou. 8th Pulmonary Clinic, Hospital
of Chest Diseases of Athens, Athens, Greece

Patients with LC represent a remarkable percentage of the hospitalized pts in our
clinic and receive chemotherapy (CT) regiments as well as best supportive care.
Aim of this study was to evaluate the efficacy of an individualized program along
with telephone counselling of each pt and his caregiver(s). Our final point was to
facilitate our work and the pts’ adherence during treatment.
Methods: 94 pts and 101 caregivers enrolled between Jan 2007 and Dec 2010. All
underwent a tailored educational session by, the same for 6 months pulmonologist
(a detailed update for the possible early and late side effects of CT, the supportive
drugs, the blood tests’ program, advises for nutrition and surveillance of their
activation at home). The physician provided a phone number for any information
and the arrangement of the next admission.
Results: Participants rated their appraisal for the program between “good” and
“excellent” while their compliance reached 98%. The majority experienced a gen-
eralized anxiety of suffering regarding the CT. CT postponement due to toxicity
was made in 23% after telephone arrangement and no hospital turnout which
appreciated as better quality of life. One doctor’s occupation with the complicated
problems of LC pts favoured overall medical time and team’s operation.
Conclusion: This study indicated the importance of special attention to psychoso-
cial health needs of LC pts along with education and close follow up that is an
integral part of an effective palliation. The expertise of the healthcare team can
maximize the pt’s comprehension. The overall procedure finally reduce admissions
without reason and support a better pts QOL.

P2776
Can exhaled nitric oxide (FeNO) predict radiotherapy-induced lung toxicity
in lung cancer patients?
Irina Enache1, Georges Noel2, Monique Oswald-Mammosser1, Mi
Young Jeung3, Emilie Urban-Kraemer1, Cristina Pistea1, Elisabeth Quoix4,
Anne Charloux1. 1Service de Physiologie et Explorations Fonctionnelles, Centre
Hospitalier Universitaire, Strasbourg, France; 2Service de Radiothérapie, Centre
Paul Strauss, Strasbourg, France; 3Service de Radiologie, Centre Hospitalier
Universitaire, Strasbourg, France; 4Service de Pneumologie, Centre Hospitalier
Universitaire, Strasbourg, France

A strong increase in FeNO after radiotherapy (RT) for lung cancer may predict
RT-induced lung toxicity. We aimed to describe the time-course of FeNO till
7.5 months after 3D conformal RT, and assess the relationships between FeNO
variations and respiratory symptoms, CT scan changes or dosimetric parameters.
FeNO was measured before RT, and 4, 5, 6, 10 weeks, 4 and 7.5 months after the
beginning of RT.
Results: Most of the 65 patients were males (74%), had squamous cell carcinoma
(48%), and stage III disease (72%). 41 patients had sequential chemo-RT, 20 had
concurrent RT and chemotherapy, and 4 had only RT.
Eleven patients (17%) complained of respiratory symptoms after RT. Mean FeNO
was a little lower before RT (14.3 (7.2) ppb) than at 7.5 months (18.2 (12.5)
ppb, + 30% (8%), p<0.05). Between 4-10 weeks, 51-61% of patients showed
non-significant changes in FeNO (< 5 ppb), whereas 13-18% showed increased
FeNO compared to pre-RT values. Mean changes in FeNO were not different in
patients with or without respiratory symptoms. Three patients (5%) had a >2-fold
increase in FeNO, at 4 and 5 weeks. All three showed radiation-pneumonitis
images at 3-4 months but only two had respiratory symptoms. The sensitivity and
specificity of FeNO for the diagnosis of RT-induced symptoms were 18% and 84%
for a >5 ppb increase, and 18% and 98% for a >2-fold increase. There was no
correlation between dosimetric parameters and changes in FeNO. There was no
correlation between absolute values or variations in FeNO and CT scan changes
after RT.
Conclusion: Serial FeNO measurements during RT cannot separate patients who
will develop or stay free of radiation pneumonitis with sufficient accuracy.

P2777
Cetuximab maintenance therapy – How long should we proceed? A case
report
Stefan Rüdiger1, Cornelia Kropf1, Gerald Schmid-Bindert2 , Thomas Wibmer1,
Martin Lanzinger1, Kathrin Stoiber1, Joanna Blanta1, Wolfgang Rottbauer1,
Christian Schumann1. 1Department of Internal Medicine II, Pneumology,
University of Ulm Medical Center, Ulm, Germany; 2University Medical Center
Mannheim, Medical Factory Mannheim, Heidelberg University, Mannheim,
Germany

The continuation of an active therapeutic agent for extended duration following
frontline induction chemotherapy as maintenance therapy can improve overall
survival. The Gemtax IV trial compares a platinum-containing doublet vs. a
platinum-free sequential chemotherapy with docetaxel and gemcitabine, both arms
in combination with cetuximab until progression. However, a useful predictive
marker for maintaining an EGFR antibody treatment still not exists.
We report about a 56-year-old female Caucasian patient with multiple pulmonary
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lesions and diagnosis of a bronchioloalveolar carcinoma. She was at good perfor-
mance status (ECOG 0), without relevant comorbidities with a smoking history of
35 packyears. EGFR mutation analysis showed an insertion in exon 20 of the EGFR-
gene. Within the Gemtax IV trial 4 cycles of carboplatin/gemcitabine/cetuximab
were given. Toxicity was a grade III neutropenia and a grade I rash without
itching. A total number of 16 cycles cetuximab were completed until therapy was
stopped on patient’s request. After six weeks, tumor progression was documented,
resulting in a PFS of 12.5 months. In the course, the patient did benefit from
another chemotherapy, but not from an EGFR-TKI (erlotinib). OS was 32 month.
In our case a rapid tumor progression was seen after stopping cetuximab main-
tenance therapy. This could indicate a significant antitumor activity of the EGFR
antibody in this patient. Biomarkers or clinical selection criteria should be identi-
fied that allow to predict patients benefit from cetuximab maintenance therapy and
avoid such “rebound phenomenon” or unneeded maintenance treatment.

P2778
Clinical predictors for long-term benefit of cetuximab maintenance therapy –
Single center subanalysis of the GEMTAX IV trial
Stefan Rüdiger1, Cornelia Kropf1, Gerald Schmid-Bindert2 , Thomas Wibmer1,
Martin Lanzinger1, Kathrin Stoiber1, Joanna Blanta1, Wolfgang Rottbauer1,
Christian Schumann1. 1Department of Internal Medicine II, Pneumology,
University of Ulm Medical Center, Ulm, Germany; 2University Medical Center
Mannheim, Medical Factory Mannheim, Heidelberg University, Mannheim,
Germany

The Gemtax IV trial compares a platinum-containing doublet (Arm B) vs. a
platinum-free sequential chemotherapy with docetaxel and gemcitabine (Arm A),
both arms in combination of cetuximab until progression. Our center included 59
patients in the GEMTAX IV trial so far. From them 9 patients received cetuximab
for 10 or more cycles. We analyzed clinical markers in relation to long term
therapeutic benefit from cetuximab.
A median of 13 cycles (10-15) with cetuximab was administered; mean age was
63 years (53-75). The relations of male to female, non-squamous to squamous his-
tology, and treatment regimen Arm A to Arm B were 2:1 respectively. The median
progression free survival was 10 months (8-13) and overall survival 22 months
(9-33) so far. Seven of 9 patients developed an acne-like rash within 5 weeks of
cetuximab treatment. Eight of 9 patients were former or current heavy smoker.
Patients with long-term benefit from cetuximab maintenance after induction
chemotherapy were mostly male, former or current smoker, of non-squamous
histology and presented rash early. In accordance with data from the FLEX trial,
to monitor rash could be helpful on idenzifying patients who could benefit from
cetuximab mainentance therapy.

P2779
Clinicopathologic characteristics of primary bronchial cancer metastasizing
to the brain
Eszter Podmaniczky, Katalin Fabian, Gyorgy Losonczy, Judit Moldvay.
Department of Pulmonology, Semmelweis University, Budapest, Hungary

Brain metastasis is one of the most important factors influencing the quality of life
in lung cancer patients with metastatic disease.
We analyzed the clinicopathological data of 163 lung cancer patients with brain
metastasis (96 men, 67 women). The brain metastasis was diagnosed either by
CT (n=119) or MRI (n=44). The lung cancer was diagnosed according to bron-
choscopy, surgical resection VATS biopsy or transtoracic needle biopsy. The lung
tumor was diagnosed cytologically in 43 cases, and histologically in 120 cases.
The histological distribution was the following: 67 adenocarcinomas, 43 small cell
lung cancers, 22 squamous cell cancers, 12 anaplastic carcinomas,1 adenosqua-
mous carcinoma, 2 atypical carcinoid tumors and 16 malignant tumors.
At the time of diagnosis 24% of our patients were operable, while in 98 cases
(63.6%) the desease were already at stage IV.
Central tumors were found in 64.3%, and peripheral in 35.7%. In 103 cases (64%)
the tumor was in the right lung. The upper lobe was concerned in 92 cases (56.4%).
There were 58 tumors in the right upper lobe, and 34 in the left upper lobe. 20
tumors were in the right lower lobe, 9 in the left lower lobe,11 in the middle lobe.
When compared small cell lung cancer to adenocarcinoma, the proportion of early
metastasis (< 3 months) was significantly higher (p<0.05).
Brain metastasis was observed most frequently in adenocarcinomas localized to
the upper lobes, and among them the proportion of early metastasis was very
high. According to our results, especially in case of upper lobe adenocarcinoma,
the exclusion of intracranial metastasis by brain MRI is highly desirable before
surgical resection of lung cancer.

P2780
Survival of lung cancer patients with bone metastases
Evica Budisin1, Nikola Budisin2, Marijela Potic1, Olga Budisin3,
Dejan Vuckovic1. 1Bronchology, Institute of Lung Diseases of Vojvodina,
Sremska Kamenica, Vojvodina, Serbia; 2Surgery, Institute for Oncology of
Vojvodina, Sremska Kamenica, Vojvodina, Serbia; 3Medical Faculty, University
of Novi Sad, Novi Sad, Vojvodina, Serbia

The presence of metastatic deseases in lung cancer patients is common in everyday

clinical practice.
The aim of this study is to establish frequences of bone metastases in our patients
(pts). and their association with other metastases (as brain, liver etc.) and to
investigate their survival and treatment effects.
Methods: The data were collected from the Hospital Registry. The investigation
was carried out in non operated patients. It included 1197 newly discovered lung
cancer patients., 71 (5,93%) patients had bone metastases. In the moment of the
dates analysis, 62 (87,3%) were dead, and the mean survival was 2.5 month
(survival range 0.1-13month). Solitary bone matastases have 25 (35,2%) patients.,
and multiple bone metastases have 46 (64,8%) patients, while bone and other
metastases were found in 37 (52,1%) patients. Only 14 (19,7%) patients were
treated with bifosfonats therapy, and their mean survival was 2 months.
Conclusion: Lung cancer patients with bone metastases, usually associated with
other metastases, achieved a wary poor surviival. Neither the paliativ irradiation of
solitary metastases nor bifosfonats therapy improved the survival of lung cancer
patients.

P2781
Pulmonary carcinoid tumor with multipl bone metastasis: A case report
Oguzhan Okutan, Omer Ayten, Ersin Demirer, Zafer Kartaloglu, Necla Ugan.
Pulmonary Medicine, GMMA Haydarpasa Training Hospital, Istanbul, Turkey

A seventy-seven years old female suffering from back pain has been hospitalized.
A mass lesion with dimensions of 5.5x3.5x5 cm obliterating the intermediate
bronchus with significant volume depletion in the lower lobe of right lung and
metastatic lesions in thoracic 7th, 8th and 12th vertebrae was observed at computed
chest tomography.

Endobronchial lesion obliterating the right intermediate bronchus was observed at
fiberoptic bronchoscopy. Histopathologic examination of the mass was diagnosed as
carcinoid tumor. Serum and urine 5-hydroxy indol acetic acid (5-HIAA) levels were
within normal range. Thoracolomber spinal magnetic resonance imaging (MRI)
revealed pressure upon the medulla spinalis and the patient underwent laminotomy
and thoracic hemilamenectomy operation. The patient received chemoradiother-
apy diagnosed as atypical carcinoid tumor infiltration with T6 vertebra excitional
biopsy.

P2782
Complete regression of eyeball metastasis secondary to non-small-cell lung
cancer with intravitreal cisplatin and vinorelbin therapy
Magdalena Kostrzewska, Halina Batura-Gabryel, Michalina Nowak-Gabryel.
Department of Pulmonology, Clinical Hospital of Lord’s Transfiguration, Medical
University, Poznan, Poland Pulmonology Clinical Hospital of Lord’s
Transfiguration, Medical University, Poznan, Poland Department of
Ophthalmology Clinical Hospital of Lord’s Transfiguration, Medical University,
Poznan, Poland

Purpose: To report a case of a complete regression of intraocular metastasis
secondary to non-small-cell lung cancer (NSCLC).
Methods: Retrospective case review of a 61-year-old female patient treated with
intravitreal cisplatin and vinorelbin therapy for posterior segment of eyeballs metas-
tases secondary to NSCLS. Best corrected visual acuity, fluorescein angiography
and computed tomography with contrast intensification were compared during the
3-month treatment period.
Results: After the 4-rd cycle of chemiotherapy (intravitreal cisplatin and vinorel-
bin) the best corrected visual acuity had improved to 20/40 from 20/100 and 2
elevated choroidal masses in the superotemporal and inferotemporal quadrants
of the right eyeball and 1 mass in the lower-inside quadrant of the left eyeball
had completely disappeared.The retina and a retinal pigment epithelial layer were
flattened.
Conclusion: Combining intravitreal cisplatin and vinorelbin could be the optimal
treatment form for patients with intraocular metastasis of NSCLC.
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287. Biomarkers and other new methods for
lung cancer

P2783
An evaluation of the potential for inhaled xenobiotics to develop cancer in the
lung using a 3D in vitro model of the human epithelial airway-wall
Martin Clift1, Daniel Studer2, Peter Wick3, Thomas Geiser1, Peter Gehr2,
Roel Schins4, Barbara Rothen-Rutishauser1. 1Department of Clinical Research,
Division of Pneumology, Inselspital University Hospital, University of Bern,
Bern, Switzerland; 2Institute of Anatomy, University of Bern, Bern, Switzerland;
3EMPA, Swiss Federal Laboratories for Material Testing and Research,
Materials-Biology Interactions Laboratory, EMPA, Swiss Federal Laboratories
for Material Testing and Research, Materials-Biology Interactions Laboratory, St.
Gallen, Switzerla; 4IUF-Leibniz Research Institute for Environmental Medicine,
Duesseldorf, Germany

Nano-objects (NOs) produced by combustion processes, such as the content con-
tained within diesel exhaust particles (DEPs), can potentiate cell mutagenesis
leading to lung cancer. Little is understood however, regarding the potential for
engineered NOs to cause genotoxicity. The aim of this project was to use an in vitro
human epithelial airway-model (epithelial cell layer (16HBE14o- cells) with hu-
man monocyte derived macrophages (apical layer) and dendritic cells (basolateral
layer)), with different toxicological endpoints involved in NO-induced genotoxic-
ity. Single- and multi-walled carbon nanotubes (SWCNTs/MWCNTs), as well as
crocidolite asbestos fibres (CAFs) and DEPs caused no significant (p>0.05) cyto-
toxicity (lactate dehydrogenase release) up to 0.04mg/ml after 24hrs. Significant
increases (p<0.05) in both IL-8 and TNF-a levels at 0.005-0.04mg/ml over 24hrs
were observed in both the apical and basolateral layers for all NOs. The NO-cell
interaction (electron tomography) was only observed with macrophages and not
with epithelial or dendritic cells. Initial analysis shows no changes in cell prolifer-
ation (BrdU assay) however, increased DNA damage (comet assay), possibly via
an oxidant-related mechanism, in 16HBE14o- cells compared to control levels for
each NO. Investigation of oxidative stress, mutagenicity and cell death endpoints
are ongoing. Initial observations suggest that SWCNTs and MWCNTs may elicit
genotoxicity similar to that of CAFs and DEPs via an inflammogenic/oxidant
driven mechanism in vitro.
We acknowledge the support of the European Respiratory Society, Fellowship
LTRF-MC1572-2010 to Dr. MJD CLIFT.

P2784
Nitrosoglutathione reductase inhibition in the airway epithelium may
contribute to lung cancer risk
Nadzeya Marozkina, David Jones, Sean Yemen, Benjamin Gaston. Pediatrics,
University of Virginia School of Medicine, Charlottesville, VA, United States

Background: S-Nitrosoglutathione (GSNO) is an endogenous bronchodilator.
GSNO reductase (GSNOR) depletes airway GSNO; inhibitors are in development
for asthma. However, GSNO can be tumorigenic by activating wild-type (wt) Ras
though S-nitrosylation. We studied whether decreased GSNO reductase promotes
wt Ras S-nitrosylation and activation in the lung.
Methods: Lung non-small cell cancer lines (H157; Calu-1; H226;Calu-3; H1650;
A549) were studied. Ras S-Nitrosylation was studied by biotin substitution and
immunoblot. Active GTP-Ras was assayed in a Raf-1RBD-binding ELISA. Certain
cells were exposed to 1) 30 ppm NO in a sealed incubator; or 2) S-nitrosocysteine
(CSNO, 10 μM), GSH (2mM) and NADH (300 μM) with or without the GSNO
reductase inhibitor, C3 (100 μM; 10 min; from P. Sanghani). GSNO reductase -/-

(from J.S. Stamler) were compared with C57Black6 mice with and without
intratracheal ethyl nitrite (EtONO, 10 μM).
Results: Wt Ras S-nitrosylation was increased relative to expression in cancer cell
lines, though expression of was low. NO exposure for 5d, but not 2d, increased
Ras S-nitrosylation relative to expression in vitro. S-Nitrosylation of Ras relative
to total Ras expression was increased in the lungs of GSNO reductase -/- mice; and
was increased in wt mice by EtONO. CSNO increased Ras activity. In the H1650
cells, this increase was partially augmented by the C3, though baseline expression
and activity of GSNO reductase were low.
Conclusions: Though loss of GSNO reductase function may benefit asthma, it
prevents wt Ras denitrosylation and inactivation. This effect is associated with
tumorigenesis and may not be a good strategy for asthma treatment, particularly
in smokers.

P2785
COPD as an independent risk factor for lung cancer in patients with
bronchial squamous dysplasia
Alaa Mohamed1, Kiyoshi Shibuya2, Ichiro Yoshino2, Tarek Mahfouz1,
Aliae Abdrabou1, Maha Elkholy1. 1Chest Medicine, Assuit University, Assuit,
Egypt; 2Thoracic Surgery, Chiba University, Chiba, Chiba, Japan

Background: We evaluated airflow obstruction as a possible independent risk
factor for lung cancer (LC) in patients with bronchial squamous dysplasia (SD).

Methods: A total of 114 patients (111 men and 3 women) with at least 1 bronchial
SD, at least 1 follow-up evaluation and normal baseline chest computed tomogra-
phy (CT) were evaluated; 58 (51%) were COPD and 56 (49%) were non-COPD
patients. Median age was 68 years (range,44–84 yr) and median follow-up duration
was 21 months (range,4-98 months). Follow-up included periodic white light and
autofluorescence bronchoscopy and chest CT. Expression of iNOS (inducible nitric
oxide synthase) and EGFR (epidermal growth factor receptor) in bronchial epithe-
lium biopsy specimens was evaluated by immunohistochemistry (IHC). Diagnosis
of carcinoma in situ (CIS) and/or LC were follow-up endpoints.
Results: Expression of iNOS and EGFR was closely related to patient COPD
status (p=0.007 and p=0.018, respectively). COPD patients were more likely to
have baseline high grade dysplasia (p=0.017), multiple dysplasias (p=0.045) and
to develop a new dysplasia during follow-up (p=0.003). Progression to CIS or
LC occurred more frequently in patients with COPD (p=0.012), positive EGFR
(p=0.019), positive iNOS (p<0.001) and baseline high grade SD (p=0.035). Mul-
tivariate analysis showed that risk for progression was closely related to airflow
obstruction (RR=0.959; 95% CI=0.923-0.997; p=0.044) and iNOS expression
(RR=10.521; 95% CI=2.75-40.3; p=0.001).
Conclusion: In patients with bronchial SD, COPD is closely related to risk of
progression to CIS or LC. This study supports the hypothesis that inflammation
and oxidative stress promote lung carcinogenesis.

P2786
Role of systemic and bronchial oxidative stress and inflammation in lung
cancer predisposition in patients with COPD
Clara Fermoselle1, Victor Curull1, Albert Sanchez-Font1, Lara Pijuan2,
Joaquim Gea1, Esther Barreiro1. 1Pulmonology Dept-URMAR, IMIM-H.Mar,
CIBERES, UPF, UAB, PRBB, Barcelona, Spain; 2Pathology Dpt, H. Mar, UAB,
Barcelona, Spain

Chronic airway inflammation such as that observed in COPD patients is a relevant
contributor to lung cancer. Increased inflammation and oxidative stress levels have
been shown in lung cancer lesions compared to non-tumor parenchyma.
Objectives: Levels of inflammation, redox balance, and angiogenesis were deter-
mined in the airways and blood of out-patients with lung cancer with and without
COPD.
Methods: Oxidative stress, inflammation, angiogenesis, and growth factor levels
were quantified (immunoblotting, ELISA, activity assays, and chemiluminescence)
in the airways (bronchoscopy) and blood of: 1) patients with COPD and lung cancer
(n=39), 2) patients with lung cancer without COPD (n=14), 3) patients with COPD
without lung cancer (n=9), and 4) healthy subjects with no lung disease (n=12).
Results: In patients with COPD and lung cancer, blood superoxide anion, systemic
oxidized DNA and proteins, and bronchial protein oxidation were increased com-
pared to healthy controls. In patients with lung cancer, only protein oxidation was
greater in their bronchi than in healthy controls. Antioxidant enzyme activity did
not differ among groups in either blood or bronchi. TNF-alpha, interferon-gamma,
and VEGF levels were higher in the blood and bronchi of patients with COPD and
lung cancer and lung cancer only than in healthy controls.
Conclusions: While COPD induces an increase in systemic and bronchial oxida-
tive stress in patients with associated lung cancer, the latter condition is related to
greater content of proinflammatory cytokines and angiogenic factors in both blood
and bronchi of the patients.
Funded by: SEPAR 2007, SOCAP 2007, MTV3-07-1010, 2009-SGR-393, &
CIBERES.

P2787
Detection of patients with lung cancer out of a risk group by breath sample
presentation to sniffer dogs
Rainer Ehmann1, Enole Boedeker2, Uwe Friedrich3, Jutta Sagert3,
Thorsten Walles2, Godehard Friedel2. 1Ambulante Pneumologie, Medical
Practice for Resp. Medicine, Stuttgart, Germany; 2Dept. of Thoracic Surgery,
Klinik Schillerhöhe, Gerlingen, Germany; 3Pet Obedience School, Team Canin,
Löffingen, Germany

Objective: Prognosis of patients with lung cancer (LC) largely depends on early
diagnosis. Previous studies reported successful detection of LC in exhaled breath
samples using sniffer dogs. However, questions remain concerning the discrimi-
nation potential of these approaches regarding LC and chronic inflammatory lung
conditions, such as COPD.
Methods: In a prospective study we tested exhaled breath samples of patients with
LC (group A), patients with COPD (group B) and healthy individuals (group C).
Four sniffer dogs were trained to identify LC in human exhaled breath samples
with each breath sample used only once. For analysing the diagnostic accuracy of
LC detection, each dog performed the following tests in a standardized fashion: I)
group A (n=10) vs group C (n=40), II) group A (n=5) vs group B+C (n=20), III)
group A (n=10) vs group B (n=40).
Results: Sensitivity and specificity were in test I) LC vs healthy individuals 50%
and 88% resp., in test II) LC vs mixed collective of COPD patients and healthy
individuals 95% and 95% resp., and in test III) LC vs COPD 80% and 95% resp.
Overall test sensitivity was 90% (CI 0,78-0,97), specificity 72% (CI 0,51-0,88),
PPV 86% (CI 0,74-0,94) and NPV 78% (CI 0,56-0,93), inter-rater variability
k=0,436 given the experimental conditions. Tests were analyzed for confounders
(study population, smoking habits, nutrition, medication).
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Conclusions: Exhaled breath analysis is a promising approach towards future
non-invasive LC screening methods. By using sniffer dogs as a “detection device”,
our results set a benchmark for the identification of LC in exhaled breath samples
and the discrimination of LC and COPD.

P2788
A new possibility of process monitoring in lung cancer: Volatile organic
compounds detected with ion mobility spectrometry to follow the success of
the therapeutic process
Julia Isabella Kurth1, Kaid Darwiche1, Jörg Ingo Baumbach2, Lutz Freitag1.
1Pneumology, Ruhrlandklinik, University Hospital Essen, Essen, Germany;
2Microfluidies and Clinical Diagnostics, KIST Europe, Saarbruecken, Germany

Introduction: Lung cancer is mostly detected when it is already too late for
surgery. But even when tumours can still be operated, there has not been a simple,
convenient way of observing any follow-up parameters such as PSA in prostate
cancer. With the non-invasive analysis of Volatile Organic Compounds (VOCs) in
exhaled breath using ion mobility spectrometry (IMS) we get the chance to step
up in this development.
Objectives: To develop a non-invasive technique of analysing new tumour markers
in order to find a follow up biomarker for an improved monitoring of the treatment
of lung cancer patients.
Methods: Exhaled breath from 33 lung cancer patients was collected and anal-
ysed with an IMS device before and after lung surgery. The patients were split
into groups according to the tumour histology. Additional conditions such as
COPD, medication and former radiation or chemotherapy were also taken into
consideration. Furthermore, the results were statistically analysed.
Results: There were several peaks which showed differences between the pre- and
post-surgery groups (such as “EV” normU: 0,062 in squamous cell carcinoma).
Further results will be presented in box plots.
Conclusion: As the results show differences between the peaks before and after
surgery, the analysis of VOCs in exhaled air might be a new non-invasive possibility
of monitoring the process of lung cancer therapy.
In future research it would be interesting to carry out further investigations on
long-term patient observations after defined time intervals.

P2789
The research on early detection of lung cancer with exhaled volatile organic
compounds
Yanjie Hu, Kejing Ying, Enguo Chen, Fanglei Liu, Yanjie Hu. Respiratory
Medicine, Sir Run Run Shaw Hospital, School of Medicine, Zhejiang University,
Hangzhou, China

We analyzed exhaled breath VOCs of 243 samples by SPME-GCMS system,
including 88 samples of lung cancer, 70 samples of lung benign disease, 85 sam-
ples of health person, and further researched the sensitivity and specificity of the
diagnostic models based on different combinations of special VOCs by applying
statistical approaches, such as cluster analysis or stepwise discriminant analysis.
In the end, we selected age, as well as 4 to 6 VOCs, as the diagnostic models
for lung cancer, including 2,6-dimethylnaphthalene, palmitic aldehyde, nonadecyl
alcohol, etc, basically with high sensitivity and specificity more than 85%. Take one
model for example, which is consisted of palmitic aldehyde, nonadecyl alcohol,
2,6-dimethylnaphthalene, age, and so on, its specificity is 94.9%, and 78.7% of
early stage lung cancer patients were correctly identificated, however, 31.9% of
them were misclassificated to advanced stage. Therefore, this kind of diagnostic
model could be applied to early diagnosis of lung cancer, but with poor effect
to differentiate stages, which indicates that breath test diagnostic model for lung
cancer might be one of the screening and early warning methods, although is not
identical well to clinical staging of lung cancer. Furthermore, the study found that
several special VOCs expression are associated with pathological classification,
lesion locations, surgery and smoking situation.

P2790
Volatile organic compounds in lung cancer patients before and after tumour
resection
Kaid Darwiche1, Isabella Kurth1, Joerg Ingo Baumbach2, Urte Sommerwerck3,
Helmut Teschler3, Lutz Freitag1. 1Department of Interventional Pneumology,
Ruhrlandklinik-University of Essen, Essen, Germany; 2Department of
Microfluidics & Clinical Diagnostics, KIST Europe, Saarbruecken, Germany;
3Department of Pneumology, Ruhrlandklinik-University of Essen, Essen,
Germany

Introduction: Ion mobility spectrometry (IMS) is a promising tool in the de-
tection of volatile organic compounds (VOC) even in small amounts. Whether
it can contribute to the diagnosis of non-small-cell cancers (NSCLC) has not
been adequately evaluated. Breath analysis with IMS is based on the assessment
of multiple volatile organic compound (VOC) peaks considered specific for the
disease.
Objectives: We studied bronchoscopically obtained VOCs in exhaled breath with
an ion mobility spectrometer coupled to a multi capillary column (MCC/IMS) in
patients with NSCLC before and after tumour resection in order to find tumour
specific VOCs.

Methods: In 8 patients with histologically proven NSCLC, gas samples were
aspirated out of the lungs during the diagnostic bronchoscopy and after tumour
resection. Gas samples were aspirated via a Teflon tube introduced in the working
channel of the bronchoscope and assessed using IMS.
Results: We found 228 common peaks in the measured data. 17 of them were
significantly different before and after surgery. 11 peaks could be found with a
lower value after tumour resection whereas 6 had a higher value.
Conclusion: While in a former study (Poli D et al. Acta Biomed 2008; 79; Suppl 1:
64-72) using solid-phase micro-extraction no changes after lung cancer resection
could have been found, IMS revealed a change in the composition of exhaled
breath after surgery in our work. Therefore some VOC levels may have been
influenced by the tumour and these VOCs can be detected by MCC/IMS.

P2791
New contributions in the determination of volatile organic compounds (VOC)
in lung cancer (LC)
Javier Jareño1, Mª Angeles Muñoz1, Gema Rodríguez2, Concepción Civera3,
Antonio Aguilar4, José Ángel Maldonado1, Belén Carrillo1, Carlos Gutiérrez1,
Maria Vicenta García1, Beatriz Morales2, José Luis Álvarez-Sala2, Luis Callol1.
1Respiratory, Hospital Central de la Defensa Gómez Ulla, Madrid, Spain;
2Respiratory, Hospital Clínico San Carlos, Madrid, Spain; 3Facultad de
Farmacia, Universidad Complutense de Madrid, Madrid, Spain; 4Facultad de
Farmacia, Universidad San Pablo CEU, Boadilla del Monte, Madrid, Spain

Introduction: Determination of VOC present in exhaled breath (EB) may be
useful as a noninvasive diagnostic technique in LC.
Objective: To analyze the presence of VOC in the EB in two groups of subject:
LC Group and Control Group.
Methods: Descriptive, observational study. LC Group: 29 patients with LC. Con-
trol Group: 40 healthy volunteers. (All accepted Informed consent). Breath samples
were collected at lung residual functional capacity, with simultaneous sampling
of ambient air using BioVOC devices. Analytical technique: Thermal desorption
(Markes Int.)-gas chromatography (7890A)-mass spectrometry (5975C-Agilent
Tech). VOC analyzed, see table 2. Compounds identified by means of reten-
tion time + mass spectrum. Chromatographic column: DB1: 30mx0.25mmx1um
(Agilent Tech).
Results:

Conclussions: 1.The presence of VOC (2butanone, Hexanal, Heptanal, Nonanal,
Propanoic Acid, nonanoic Acid, Hexane and Tetradecane) exhibits significative
differences between groups. 2. Quantification of VOC is extremely difficult be-
cause of the great amount of interfering compounds and the low concentrations
found. 3.Clinical application of VOC as a noninvasive diagnostic technique in LC
is not possible yet due to lack of standardization of methodology.
Acknowledge to Javier Martín from Agilent Tech. for his collaboration.
This work has been financed by FIS PI07/1116; Neumomadrid 2008 and SEPAR
2010.

P2792
Discriminating NSCLC from COPD using patterns derived from an
electronic nose
Christian Molik-Oeser1, S. Tahanovich1, O. Schroeder2, S. Hammerschmidt1,
R. Genzel1, M. Syhre1, H. Wirtz1. 1Dept. of Respiratory Medicine,
Universitätsklinikum Leipzig AöR, Leipzig, Germany; 2Software Development,
Pattern Expert, Borsdorf, Germany

Introduction: Lung carcinoma is a leading cause of death. Early detection of
the disease will improve the survival rate. An easy, inexpensive method for early
detection or even screening at the practitioners office is lacking. Electronic noses
use arrays of chemosensors for patterns describing individual breath. This abstract
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describes a proof of principle study for discriminating NSCLC from COPD using
an electronic nose.
Methods: 66 newly diagnosed (nd) NSCLC patients in the lung cancer group were
compared to 73 COPD patients using a Cyranose 320 (Smith Detection) electronic
nose. Gas samples were taken immediately after exhalation and raw files were
transferred to a self developed pattern recognition software (DiagNose) to learn a
common pattern for each ndNSCLC and COPD and then group each file.DiagNose
software empoys neuronal network principles for pattern recognition.
Results: Pattern analysis of all files correctly identified 62 of the 73 samples as
COPD and 59 of the 66 samples as Carcinoma patients (sensitivity 84%; specificity
89%).
Diskussion Patterns derived from breath analysis of NSCLC and COPD patients
analyzed with a special software based on neuronal network techniques were able
to correctly discriminate between cancer and COPD patients in the great major-
ity of cases. Sensitivity and Specificity were both high. Further improvements
with even more sophisticated algorithms may further improve these results. Our
study demonstrates the potential of pattern recognition for early detection of lung
carcinoma in a populationat risk.

P2793
Neutrophil elastase levels is higher in patients with lung cancer than chronic
obstructive pulmonary disease
Neringa Vaguliene1, Simona Lavinskiene2, Marius Zemaitis1,
Skaidrius Miliauskas1, Raimundas Sakalauskas1. 1Department of Pulmonology
and Immunology, Lithuanian University of Health Sciences, Kaunas, Lithuania;
2Laborotory of Pulmonology, Institute for Biomedical Research, Lithuanian
University of Health Sciences, Kaunas, Lithuania

Neutrophil elastase (NE) is a specific serine proteinase and it is a modulator of
inflammation. Systemic and pulmonary inflammation has been associated with
both non-small cell lung cancer (NSCLC) and chronic obstructive pulmonary
disease (COPD). Still, an exact role of NE in pathogenesis of NSCLC, COPD and
in coexistence of both diseases is unknown. The aim of the study was to evaluate
NE levels in NSCLC with and without COPD.
Methods: Serum and BAL fluid (BALF) levels of NE were measured by enzyme-
linked immunosorbent assay (ELISA) in 28 patients with NSCLC, 20 patients with
moderate COPD, 25 patients with NSCLC and moderate COPD (NSCLC/COPD)
and 10 healthy non-smoking individuals (HI). Periferial blood and BALF were
collected from each patient before any treatment.
Results: Serum NE levels were significantly higher in groups with NSCLC:
NSCLC, NSCLC/COPD, compared to COPD or HI (620.6±77.5 ng/mL and
609.8±52.7 ng/mL vs 409.2±61.6 ng/mL and 243±23.9 ng/mL, p<0.05). BALF
NE levels were lover than serum NE levels but significantly highter NE levels was
found in groups with NSCLC: NSCLC (1.47-fold), NSCLC/COPD (1.53-fold)
compared to COPD (1.21-fold, p<0.05) or HI (basal level). Serum NE levels were
correlated with the clinicalopathological status of patients with NSCLC.
Conclusions: Our data suggest a higher levels of NE both in NSCLC and
NSCLC/COPD than in COPD or HI.

P2794
The eosinophilic infiltration of lung cancer tissue and its relationship with the
expression of IL-5
Xiang Han, Bei He. Respiratory Department, Peking University Third Hospital,
Beijing, China

Objective: Some studies showed that high eosinophilic infiltration in lung cancer
tissues was associated an improved prognosis. And the other studies showed the
high expressed of IL-5 in lung cancer cells. IL-5 has emerged as a main controlling
cytokine for eosinophil production, activation, and recruitment. However, there
was little data associating IL-5 production with eosinophilia in lung cancer. We
studied the eosinophilic infiltration and the expression of IL-5 in tissue specimens
from lung cancer patients and analyzed the correlation between the eosinophilic
infiltration and IL-5 expression of lung cancer tissue.
Methods: Eosinophilic infiltration was detected by Chromotrope-2R staining and
IL-5 was detected by immunohistochemistry in 45 lung cancer tissues and 36
corresponding normal lung tissues.
Results: There were high tissue eosinophilic infiltrations in 17 of 45 (37.78%)
cases. In the high eosinophilic infiltration cases, the counting of eosinophil in
tumor tissue was significantly higher than that in corresponding normal tissues
(P<0.05). In NSCLC, the rate of high tissue eosinophilic infiltration cases was
significantly higher than that of SCLC (P<0.05). IL-5 was high expressed in all 45
cases and low expressed in corresponding normal tissues. Eosinophilic infiltration
was not correlated with the expression of IL-5 in tumor cells (r=0.026, P>0.05).
Conclusion: There were high eosinophilic infiltrations of tumor tissues in some
cases of lung cancer. Compared with SCLC, the rate of high tissue eosinophilic
infiltration cases of NSCLC was significantly increased. There was no relationship
between the eosinophilic infiltration and the expression of IL-5 in lung cancer
tissue.

P2795
Association of genetic polymorphisms of matrix metalloproteinase (MMP)14
to the susceptibility of non-small cell lung cancer
Yao-Ling Lee1, Wer-Erh Cheng2, Shuo-Chueh Chen2, Chuen-Ming Shih2,
Wei Chen3. 1School of Medical Laboratory and Biotechnology, Chung Shan
Medical University, Taichung, Taiwan; 2Division of Pulmonary and Critical Care
Medicine, Department of Internal Medicine, China Medical University Hospital,
Taichung, Taiwan; 3Division of Pulmonary and Critical Care Medicine,
Department of Internal Medicine, Chia-Yi Christian Hospital, Chia-Yi, Taiwan

Background: Matrix metalloproteinase (MMP)14 is a cell surface proteinase that
displays a broad spectrum of activity against extracellular matrix components and
promotes the invasion/metastasis of cells. MMP14 is overexpressed in NSCLC, and
the level is correlated with poor survival. We investigate the MMP14-165, +7096
and +8153 genetic polymorphisms for their role in the susceptibility to NSCLC.
Methods: Through a case-control study design, genomic DNA samples isolated
from peripheral lymphocytes of 267 NSCLC patients and 328 controls, who were
age and sex-matched and recruited from the health check-up unit, were subjected
to polymorphism analysis with PCR-RFLP technique.
Results: The distribution of the genotype frequencies of MMP14 -165 (G/T),
MMP14 +7096 (T/C) and MMP14 +8153 (G/A) were significantly different be-
tween the lung cancer patients and the healthy controls. Logistic regression analysis
revealed that higher odds ratios (ORs) for lung cancer were seen for individuals
with MMP14 -165 T/T genotype against GG/GT genotypes (an OR of 1.84, 95%
CI 1.22-2.77, p=0.005), MMP14 +7096 CC genotype against TT/TC genotypes
(an OR of 1.79, 95% CI 1.19-2.70, p=0.005), and MMP14 +8153 GA genotype
against GG genotypes (an OR of 2.07, 95% CI 1.36-3.14, p=0.001).

Conclusions: A significant association between the polymorphisms of MMP14
gene and the susceptibility to NSCLC was demonstrated.

P2796
The expression and clinical significance of PD-L1+CD68+ macrophages in
peripheral blood mononuclear cells of non-small cell lung cancer
Jian An Huang1, Yan Bin Chen1, Ping Xu2. 1Department of Respiratory
Medicine, The First Affiliated Hospital of Soochow University, Suzhou, China;
2Central Lab, Renming Hospital of Suzhou, Suzhou, China

Purpose: To explore the roles of PD-L1+ (programmed death-1-ligand 1) CD68+

macrophages in peripheral blood mononuclear cells (PBMCs) of non-small cell
lung cancer (NSCLC) by flow cytometry (FCM).
Materials and methods: 60 squamous cell carcinoma patients, 60 adenocarci-
noma patients and 60 healthy controls were recruited in the study. PD-L1+CD68+

macrophages were isolated from PBMCs of the 180 persons with FCM.
Results: Squamous cell carcinoma and adenocarcinoma group had higher PD-
L1+CD68+ macrophages expression compared to healthy controls (P<0.001 and
P=0.013 respectively), and PD-L1+CD68+ macrophages from squamous cell car-
cinoma were higher than that from adenocarcinoma group [(19.03±12.28)% vs
(14.21±11.88)%, P = 0.031)].
Conclusions: PD-L1+CD68+ macrophages in PBMCs have marked relationship
with squamous cell carcinoma and adenocarcinoma, especially can produce pro-
found effect on squamous cell carcinoma.

P2797
Circulating CD133(+) stem cells in lung cancer patients
Joanna Domagala-Kulawik1, Tomasz Skirecki1, Grazyna Hoser1.
1Pneumonology, Medical University, Warsaw, Poland; 2Clinical Cytology, Centre
of Postgraduate Education, Warsaw, Poland

The presence of circulating tumor cells in lung cancer patients are potentially
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responsible for the spread of cancer. Lung cancer stem cells (LCSCs) found in
the tumor samples express both: CD133 and Epithelial Cell Adhesion Molecule
(EpCAM). Previously we observed that CD133(+) stem cells are present in the
lung cancer tissue. The aim of this study was to identify LCSCs in circulation and
to correlate their proportion with the histological type of lung cancer and the stage
of the disease.
Flow cytomery was applied to identify LCSCs in the peripheral blood of 20
patients with lung cancer in IIIB, IV stage of the disease. Blood samples were
stained with anti-CD133 and anti-EpCAM antibodies. LCSCs were also studied in
the resected lung cancer tissue samples from 7 patients.
Putative LCSCs of CD133(+)EpCAM(+) phenotype were found in the tumor
samples from 6/7 patients and constituted 0,01-1,32% of the tumor cells. Analysis
of the peripheral blood samples revealed the presence of CD133(+) cells in 16/20
cases (mean 0.395%), EpCAM(+) cells in 16/20 cases (mean 1.25%) and the
CD133(+)EpCAM(+) cells in 5/20 cases (mean 0.078%). We did not find EpCAM
cells in patients with small cell lung cancer (4 patients). We observed higher
proportion of CD133+ cells in patients with M1b stage of disease (with presence
of distant metastases) when compared with those with intrapulmonary spread
(p=0.08).
We confirmed the presence of the putative lung cancer stem cells in the tumor
samples and the presence of the CD133(+)EpCAM(+) cells in the circulation of
lung cancer patients. Our study may have important implications in understanding
of the mechanisms of the metastases spreading.

P2798
Evaluation of IL-6 level in serum and bronchoalveolar lavage fluid of patients
with non-small cell lung cancer (NSCLC)
Marina Petrovic1, Nevenka Ilic2, Zorica Lazic1, Ivan Cekerevac1,
Ljiljana Novkovic1, Gordana Kostic3, Vojislav Cupurdija1. 1Pulmonary
Department, Clinical Center, Kragujevac, Serbia; 2Institute for Public Health
Kragujevac, Institute for Public Health Kragujevac, Kragujevac, Serbia;
3Medical Faculty, University of Kragujevac, Kragujevac, Serbia

Aim: To study the relationship between the interleukin-6 (IL-6) level in serum and
broncheoalveolar lavage fluid (BALF) and non-small cell lung cancer (NSCLC).
Methods: The concentration of IL-6 in serum or BALF of 82 NSCLC patients, 56
patients of pulmonary inflammatory diseases (PID) and 26 normal controls were
measured by ELISA.
Results: The concentration of IL-6 in BALF of NSCLC patients was significantly
higher than that of PID patients and normal controls (P<0.01). The concentration
of IL-6 in sera of NSCLC patients was higher than that of normal controls (P<0.01)
but not statistically different from that of PID patients. In patients with NSCLC,
the concentration of IL-6 in BALF was slightly higher than that of serum IL-6,
but this difference was not statistically significant (P>0.05). Serum IL-6 level
was higher in NSCLC of advanced stages (stage IIIa, IIIb and IV), as compared
with that in NSCLC patients of early stages (stage Ia-IIb). BALF IL-6 level of
NSCLC patients at different stages was not different. IL-6 (level in serum but not
in BALF) of PID patients correlated with the serum concentration of C reactive
protein (r=0.69).
Conclusion: IL-6 in BALF might be used as a marker for NSCLC. Serum IL-6
level might be an indicator for the stage of NSCLC. The serum IL-6 can also
reflect the severity of acute lung inflammatory response.

P2799
Magnolol can induce apoptosis in non-small cell lung cancer via
caspase-independent pathway
Shih-Hung Chu1, Po-Len Liu1, Jong-Rung Tsai1,2, Inn-Wen Chong1,2.
1Department of Respiratory Therapy, Kaohsiung Medical University, Kaohsiung,
Taiwan; 2Department of Internal Medicine, Kaohsiung Medical University
Hospital, Kaohsiung Medical University, Kaohsiung, Taiwan

Magnolol is a traditional Chinese herbs drug purified from Magnolia officinalis
which has multiple pharmacological properties such as antioxidant and anti-
inflammatory effects. Magnolol exhibited remarkable inhibitory effects on tumor
growth. However, the effect of Magnolol on non-small cell lung cancer (NSCLC)
has not been clarified. In this study, the NSCLC cell lines (A549, H520, H441
and HPAEC) were treated with different concentrations (0∼100μM)of Magnolol
for 24 hrs and the cytotoxic effect of Magnolol positively correlated with its
concentration. Moreover, the chemotherapy drug Cisplatin at the dose of 25μM
had the same cytotoxic effect as Magnolol at 80μM on NSCLC cell lines. Flow
cytometry assay revealed that pretreatment with Magnolol at the dose of 80μM for
24 hours could induce apotosis in A549 cells. We also illustrated that membrane
potential of mitochondria in A549, H520 and H441 cells started to decrease within
15 min after treatment with Magnolol by staining cancer cells with JC-1 dye.
To clarify the mechanism of Magnolol-induced cell apoptosis, the mitochondria
and nuclear proteins of NSCLC cell lines were measured by western blotting
after treatment with Magnolol at various concentrations for 6hr, and the results
revealed that apoptosis-inducing factor (AIF) and endonuclease G (Endo G) in-
duced by Magnolol translocated from mitochondria to nucleus, suggesting that the
Magnolol-induced apoptosis is mediated through caspase-independent pathway.
In conclusion, Magnolol can induce apoptosis of NSCLC cells. In addition, the
apoptosis in NSCLC cells involves, most likely, caspase-independent pathway in
NSCLC cells.

P2800
Emerging prognostic biomarkers in non small cell lung cancer patients:
Impact of treatment with nimesulide (COX-2 inhibitor) combined with
chemotherapy
Soad Abdel-Ghany1, Nagla Elmelegy1, Aliae Mohamed-Hussein2, Randa Hana1.
1Medical Biochemistry, Faculty of Medicine, Assiut University, Assiut, Egypt;
2Chest Dept., Assiut University Hospitals, Assiut, Egypt

To date, the treatment outcome of non small cell lung cancer (NSCLC) is still
not satisfactory and new treatment options are urgently needed. The present study
was designed to: 1) evaluate the effects of the antiangiogenic drug; nimesulide
(NSAID, a COX-2 inhibitor) combined with chemotherapy on NSCLC treatment
progress, 2) Evaluate the role of vascular endothelial growth factor (VEGF) and
basic fibroblast growth factor (bFGF), as prognostic indicators in NSCLC, 3)
Correlate the above parameters levels with the clinicopathological status of the
patients during the therapy. The study included 30 NSCLC.
Methods: The patients were divided to: group I, included 17 patients received
chemotherapy alone and group II included 13 patients received the same chemother-
apy with Nimesulide and 10 as controls. Serum and biopsies were taken for all
subjects on admission and 3 weeks after the completion of treatment.
Results: Serum and tissue levels of VEGF and bFGF, were significantly higher
in NSCLC patients and decreased significantly after treatment specially in group
II compared to group I. The serum and tissue levels of the studied parameters
decreased significantly in the responders as compared to resistant cases. The
response rate after combined therapy was 69% versus 53% after chemotherapy
alone.
Conclusion: In conclusion, Nimesulide appears to boost the efficacy of the tra-
ditional chemotherapy as its co-administration showed encouraging effects on
improving and normalization of the proangiogenic parameters levels and in turn
the vascular supply of tumors. This may have good impact on the patient outcome,
prolongation of their survival rate and prognosis.

P2801
Investigation of biomarkers for pulmonary carcinomatous lymphangitis in
patients with lung cancer
Makoto Kawaishi, Mistuo Hashimoto, Haruhiko Yanagisawa, Taisuke Kazuyori,
Naoki Takasaka, Yoko Yumino, Satoko Fujii, Jun Kojima, Takeo Ishikawa,
Takanori Numata, Hiromichi Hara, Keisuke Saito, Jun Araya,
Kastutoshi Nakayama, Kazuyoshi Kuwano. Division of Respiratory Diseases,
Department of Internal Medicine, Jikei University School of Medicine, Tokyo,
Japan

Introduction: It is a crucial issue to perform differential diagnosis on the newly
emerging interstitial opacities with dyspnea in the advanced lung cancer patients
during chemotherapy. Many possible causes of these image findings should be
considerd, such as interstitial pneumonia including drug-induced, infections, and
pulmonary carcinomatous lymphangitis (PCL). The treatments for these diseases
are different from each other, but urgent matters.
Aim: To establish biomarkers for PCL of lung cancer.
Method: Serum samples are collected from the subjects, which includes patients
with lung cancer with lymphangitis (Lym, n=7), with enlarged lymph nodes (LCN,
n=4), without lymphangitis or enlarged lymph nodes (LC, n=7), interstitial pneu-
monia (IP, n=8), infectious pneumonia (Inf, n=8), and healthy volunteers (Cnt,
n=13). We measured serum VEGFR3, VEGF-C, and Lyve-1, which are important
receptors and a ligand for lymphangiogenesis, by ELISA. We also measured CRP,
KL-6, and SP-D. Statistics were performed by ANOVA and post-hoc analysis.
Result: Serum VEGF-C and Lyve-1 were not different among these groups. Serum
VEGFR3 levels were higher in LCN and in Cnt compared with Lym. CRP levels
were significantly increased in Inf than that in several other groups. KL-6 and SP-D
levels were significantly increased in Lym and IP than other groups. However, any
marker could not be useful for PCL by itself. KL-6/SP-D is significantly higher in
Lym than that in the others.
Conclusion: Although three molecules regarding to lymphangiogenesis were not
useful for the diagnosis of PCL in patients with lung cancer, KL-6/SP-D may be a
promising biomarker for PCL.

P2802
Microparticle-associated tissue factor activity is increased in late stage lung
cancer
Federica Martino, Marcella Zurlo, Tommaso Neri, Stella Cini, Antonio Chella,
Antonio Palla, Elena Mariancini, Alessandro Celi, Laura Maria Tavanti. Cardiac,
Thoracic and Vascular Department, University of Pisa, Pisa, Italy

Background: Microparticles (MP) are small (.05-1 μm) vesicles shed by cells upon
activation or during apoptosis. MP are rapidly gaining importance as a new family
of physiologically relevant mediators. Tissue factor (TF) is the transmembrane
receptor for factor VII(a) essential in the activation of blood coagulation; TF is also
involved in several pathways relevant to tumor growth and metastasis including
angiogenesis, and it has been postulated that it contributes to cancer progression.
Recent evidences indicate that TF circulates associated with MP. Preliminary data
indicate that MP-associated TF is increased in lung cancer (LC) patients.
Aim: To investigate whether MP-associated TF correlates with disease stage in
LC patients.
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Methods: Plasma MP-TF activity was measured in 33 patients with LC of dif-
ferent stages. Blood was collected at the time of inclusion; MP were collected
by ultracentrifugation; TF activity was measured with a one stage clotting assay.
Informed consent was obtained from all patients.
Results: The blood of patients with stage IV LC had a higher MP-associated TF
activity compared to stage III (45.56 [14.88-143.70] vs. 9.45 [3.47-16.23] arbitrary
U/mL) (median [interquartile range]); p<.05 by Mann-Whitney test (fig. 1).

Conclusions: MP-associated TF activity increases in late stage LC. This obser-
vation is consistent with the hypothesis that MP-associated TF is involved in LC
progression.

288. Instructive clinical aspects of lung cancer

P2803
Usefulness of serum procalcitonin in lung cancer patients with elevated
serum C-reactive protein level
Hee Jung Ban, Seung Gyu Ji, Su Young Chi, Eun Young Kim, Yoon Hee Kim,
Kyu Sik Kim, In Jae Oh, Young Chul Kim, Yong Soo Kwon, Yu-Il Kim, Sung
Chul Lim. Department of Internal Medicine, Chonnam National University
Hospital, Jaebongro, Dongku, Gwangj, Korea

Background: It is not easy to distinguish between infections and other causes
with C-reactive protein (CRP) level or white blood cell (WBC) count in febrile
lung cancer patients. We investigated the usefulness of serum procalcitonin (PCT)
and CRP for the differential diagnosis of fever in lung cancer patients.
Methods: We measured serum PCT level and WBC count in lung cancer patients
with serum CRP >0.3mg/dL. The subjects were categorized as either infection or
non-infection group. Infection was verified by respiratory culture, blood culture
and radiologic finding. Those who developed febrile neutropenia after chemother-
apy and improved after antibiotic treatment were grouped as infection group (IG).
Non-infection group (NG) comprised those who had drug fever or cancer fever.
Results: A total number of measurement was 375 samples from 285 patients.
PCT showed 2.28±5.81 μg/L in IG and 0.36±0.43 μg/L in NG (mean±standard
deviation p<0.001). CRP showed 17.24±8.87 mg/dL in IG and 11.61±7.93 mg/dL
in NG (p<0.001). In febrile patients, there was also significant differences of PCT
(1.80±4.01 μg/L in IG, 0.24±0.31 μg/L in NG, p=.003) and CRP (17.88±8.62
mg/dL in IG, 13.11±7.96 mg/dL in NG, p=.004) levels. Area under curve of PCT
was significantly larger (0.775, 95%CI 0.690-0.861) than CRP (0.646, 95%CI
0.540-0.753, p=.026). Sensitivity and specificity of PCT using cut off level of 0.21
μg/L was 73.8% and 59.1%.
Conclusion: Serum PCT could be more helpful for differentiation of infectious
from non-infectious causes of fever in lung cancer patients.

P2804
Procalitonin: A prognosis factor in lung cancer and a marker for small-cell
lung cancer
Maxime Patout1, Valery Brunel2, Mathieu Salaun1, Suzanna Bota1,
Luc Thiberville1. 1Clinique Pneumologique, Rouen University Hospital, Rouen,
France; 2Biochimie Médicale, Rouen University Hospital, Rouen, France

Introduction: Serum procalcitonin (PCT) is used for the early diagnosis of bac-
terial infections. PCT is also a prognostic factor in thyroid carcinomas and PCT
level is also usually increased in small cell lung cancer.
Aim: To evaluate the serum PCT level as a diagnostic and prognostic marker of
lung cancer
Methods: Sera sampled between December 2008 and November 2010 for neuron-
specific enolase
(NSE) dosage at the Rouen University Hospital were retrieved. A PCT dosage
was performed on samples from untreated patients with histologically proven lung
cancer.
Results: From the 147 blood samples selected, 66 came from adenocarcinoma
patients, 58 from neuroendocrine lung cancers (NELC) including 51 small cell lung
cancers, 6 large cell lung cancers and one atypical carcinoid, 21 from squamous
cell carcinomas and 2 sarcomas.

Median serum PCT level was higher in NELC (0.35 ng/ml, [0.11-1.23]) as
compared to adecarcinoma (0.08; [0.05-0.14]), or squamous cell carcinoma (0.1;
[0.06-0.19])
In univariate analysis, patients with a PCT >0.15 ng/ml had a lower median survival
than patients with a PCT <0.15ng/ml: 92 vs. 348 days (p=0.0001, log-rank test).

Conclusion: Serum PCT should not be used for the early diagnosis of bacterial
infection in patients with a NELC. Elevated PCT appears to be a marker of poor
prognosis in lung cancer patients.

P2805
Serum levels of interleukin 8 and plasma levels of osteopontin in patients with
non-small cell lung cancer during chemotherapy
Ewa Rogala, Adriana Rozy, Barbara Roszkowska-Sliz,
Joanna Chorostowska-Wynimko, Kazimierz Roszkowska-Sliz. Department of
Lung Diseases, National Institute of Tuberculosis and Lung Diseases, Warsaw,
Poland Laboratory of Molecular Diagnostic and Immunology, National Institute
of Tuberculosis and Lung Diseases, Warsaw, Poland

Interleukin 8 (IL-8) and osteopontin (OPN) are multifunctional cytokines associ-
ated among other with tumor progression and metastasis. The aim of the study
was to evaluate serum levels of IL-8 and plasma levels of OPN in patients with
NSCLC undergoing chemotherapy. Peripheral blood samples were taken before
and after four cycles of chemotherapy (DDP+VP) and in the case of progression
of disease. The study included 29 patients diagnosed histologically with lung
cancer (stage IIIB 12 patients, stage IV 17 patients). IL-8 and OPN levels were
determined by ELISA (R&D). Mean levels of IL-8 and OPN significantly in-
creased with progression of the malignancy: serum IL-8 levels in stage IIIB and
IV were 19,82pg/ml and 46,88pg/ml, respectively, (p<0,001), plasma OPN levels
in stage IIIB and IV were 50,34ng/ml and 73,02ng/ml, respectively, (p<0,02).
Cytoreduction treatment had no influence on the mean levels of IL-8 and OPN
in comparsion with their mean levels before treatment (in both stages). The pro-
gression of disease resulted in significant increase of mean serum level of IL-8
(34,31±3,38 pg/ml) when compared to mean initial (before treatment) serum level
of IL-8 (23,78±2,71pg/ml) (p<0,05). Mean plasma level of OPN were elevated
but without statistical significance. In conclusion, chemotherapy had no influence
on the serum IL-8 levels and plasma OPN levels. The increased IL-8 and OPN
levels possibly relate to the activity of lung cancer.

P2806
Role of C reactive protein in non small cell lung cancer staging
Juan Antonio Torrecilla1, Sergio Scrimini7 , Jaume Sauleda2, Francisco de Borja
García-Cosío2, Aina Noguera3, Amanda Iglesias4, Angel Ríos5,
Rocío Córdova4, Alvar Agustí6. 1Thoracic Surgery, H. Universitari Son Espases,
Palma Mallorca, Spain; 2Pneumology, H. Universitari Son Espases, Palma
Mallorca, Spain; 3Clinical Analysis, H. Universitari Son Espases, Palma
Mallorca, Spain; 4Research Unit, H. Universitari Son Espases, Palma Mallorca,
Spain; 5Pneumology, Fundació Caubet-Cimera, Bunyola, Spain; 6Institut del
Tórax, H. Clínic i Provincial, Barcelona, Spain; 7CIBER de Enfermedades
Respiratorias, Instituto Carlos III, Madrid, Spain

Hypothesis: Advanced stage in lung cancer is associated to increased CRP levels
in serum.
Objective: To compare blood levels of different inflammatory markers (TNFα,
IL-8, C Reactive Protein [CRP] in patients with different stages of lung cancer.
Method: 56 patients diagnosed of lung cancer were included (53 males,
64,59±9,73 years, X±SD). All of them underwent studies for disease staging,
including fiberbronchoscopy and computed tomography, and positron emission to-
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mography (PET) if indicated. Serum CRP levels were determined by nephelometry
and TNFa and IL-8 by ELISA.
Results: A significant correlation between staging and serum CRP (r=0.44,p<0.01)
was observed. Patients in which CRP levels were higher than 40 mg/L were more
likely to have metastatic disease (stage IV) with a specificity of 100%, sensitivity
of 44,44%, positive predictive value of 100% and negative predictive value of
76,74%. TNFα and IL-8 were not associated with lung cancer staging.
Conclusions: Serum CRP levels higher than 40 mg/L are associated to metastatic
disease in non small cell lung cancer.

P2807
The prognostic value of anemia, thrombocytosis and leukocytosis at time of
diagnosis in patients with non-small cell lung cancer
Martin Sandelin1, Georg Holgersson2, Christer Janson1, Simon Ekman2,
Michael Bergqvist2. 1Department of Medical Sciences, Respiratory Medicine,
Uppsala University, Uppsala, Sweden; 2Department of Oncology, Uppsala
University, Uppsala, Sweden

Aim: To study the prognostic potential of haemoglobine (Hgb)-, platelet (Plt)- and
white blood cell (WBC) levels at time of diagnosis in non-small cell lung cancer
(NSCLC) patients.
Background: The search for prognostic and predictive biomarkers in NSCLC is
intense. With an increasing number of targeted agents available the present focus
is on the genetics of the tumour. However, a majority of all patients lack genetic
markers that favour targeted therapies. Thus the need for basic prognostic factors
to optimise the treatment for each individual patient is essential
Methods: 833 NSCLC patients, stage I-IV were included in the study. WBC, Plt,
Hgb, gender, age at diagnosis, stage, surgery and first-line chemotherapy were
studied in relation to overall survival.
Results: For patients with Hgb <110g/L and Hgb >110g/L the median sur-
vival was 11.2 and 14.5 months respectively (p=0.0032). For WBC >9.0×109/L
and <9.0×109/L the median survival was 11.6 and 15.4 months respectively
(p<0.0001). For Plt >350×109/L and <350×109/L the median survival was 11.2
and 14.9 months respectively (p<0.0001). For patients with no pathology in the
studied markers compared to those with pathological results in all three markers
the median survival were 16.0 and 8.0 months respectively (p<0.0001).
Conclusions: The level of the three studied biomarkers corresponds significantly
to outcome. A trend for worsened prognosis is shown when combinations of
two pathological markers are present. With all three biomarkers pathological the
median survival is halved compared to the group with normal levels. The results
are important for the decisions regarding treatment choice and intensity.

P2808
Analysis of the clinical feature of 383 patients with lung cancer
Yanbin Zhou, Yinhuan Li, Wanling Huang, Xingdong Cai, Qingli Zeng,
Lixia Huang. Department of Respiratory Medicine, First Affiliated Hospital of
Sun Yat-Sen University, Guangzhou, Guangdong, China

Objective: To investigate the clinical feature of lung cancer.
Methods: We retrospectively analyzed the clinical data of inpatients diagnosed
with primary bronchogenic carcinoma who registered in our hospital between 2007
and 2008.
Results: The age of onset of lung cancer was 59 years old. 50.1% of the patients
had a history of smoking, 93.8% of whom were males. Coughing, expectoration,
emaciation, hemoptysis, chest pain, dyspnea and pyrexia were the most common
symptoms. The levels of NSE and CYFRA21-1 in males were higher than those
in females, and the levels of serum CYFRA21-1 in senile were higher than those
in non-senile. The levels of serum NSE and CYFRA21-1 in smokers were higher
than those in non-smokers, while they were higher in patients with central type
lung cancer than those in patients with peripheral type lung cancer. The levels of
serum NSE in small cell lung cancer patients were higher than those in non-small
cell lung cancer patients. The levels of CEA in patients with adenocarcinoma were
higher than those in patients with squamous cell carcinoma, while the levels of
serum CYFRA21-1 were higher in the latter. The more advanced the disease was,
the higher the levels of serum CEA, NSE and CYFRA21-1 were. Carcinoma was
most commonly seen in the upper lobes of both sides of the lungs. 68.6% of lung
cancer belonged to peripheral type. Adenocarcinoma and squamous cell carcinoma
were the most common pathological type. 66.0% of lung cancer patients were in
advanced stage when diagnosed, and 55.2% had metastasis to mediastinal lymph
nodes. Bones were the most common sites of metastasis.
Conclusions: The combined detection of serum CEA, NSE and CYFRA21-1 could
do some help to identify of lung cancer.

P2809
TTF-1 in advanced SCLC – Diagnostic and prognostic relevance
Daniel Misch1, Jens Kollmeier1, Sergej Griff2 , Christian Boch1,
Kaja Zimmermann1, Torsten Blum1, Wolfram Grüning1, Thomas Mairinger2,
Torsten Bauer1. 1Department of Respiratory Medicine, Helios Klinikum Emil von
Behring, Chest Hospital Heckeshorn, Berlin, Germany; 2Department of
Pathology, Helios Klinikum Emil von Behring, Berlin, Germany

Background: The thyroid transcription factor-1 (TTF1) has an important role in

differentiating primary lung from other adenocarcinoma. Furthermore, data indi-
cate its possible prognostic implication on overall survival (OS) in adenocarcinoma
patients. Beside the number of TTF1-negative SCLC, the diagnostic value in SCLC
is limited as extrapulmonary small cell cancers (SCC) can show TTF1-expression
due to their neuroendocrine differentiation. It is unknown if TTF1-expression is a
prognostic factor in patients with SCLC.
Aim: To compare the OS of patients with SCLC stage III/IV according to their
TTF1-expression.
Methods: We retrospectively analyzed 297 patients (f, n=111; m, n=186) with
SCLC stage III/IV (UICC-6; stage IIIA, n=31; IIIB, n=87; IV, n=179) diagnosed
between 01/05 and 12/08. TTF1-expression was prospectively evaluated and the OS
of patients was compared between the group of TTF1-positive and TTF1-negative
SCLC.
Results: TTF1 was available in 221 (74,4%) patients. Of these, 184 (83,3%) had
TTF1-positive and 37 (16,7%) TTF1-negative SCLC. The percentage of TTF1-
negative SCLC did not differ between the different stages (III, n=13 [15,3%]; IV,
n=24 [17,6%]). Median survival was 533 (358-708) days for patients with stage
IIIA, 447 (349-545) days for stage IIIB and 289 (238-340) days for stage IV
patients. There was no significant difference in OS according to TTF1-expression
in the entire patient population as well as in all three stages (entire population,
TTF1-neg. 300 [241-359] days, TTF1-pos. 367 [294-440] days; p=0,30).
Conclusion: TTF1-expression has no diagnostic or prognostic relevance in SCLC
patients. Therefore, the determination of TTF1-expression in SCLC is dispensable
for clinical decision making.

P2810
Pulmonary primary adenocarcinoma: Diagnosis, treatment and outcome
Fatma Chermiti Ben Abdallah1, Dalel Achour1, Sadok Boudaya2,
Amel Chtourou1, Sofia Taktak1, Ridha Mahouachi1, Ali Ben Kheder1.
1Pneumology IV, Abderrahman Mami Hospital, Ariana, Tunisia;
2Cardio-Thoracic Surgery, Abderraman Mami Hospital, Ariana, Tunisia

Introduction: Adenocarcinoma (ADC) was individualized within primary lung
cancers from part their epidemiological, clinical and evolutionary particularities.
Objective: To describe diagnosis, managment and outcome of primary lung
adenocarcinoma.
Methods: Retrospective study including 79 patients in whom diagnosis of primary
lung ADC was made in our department between January 2002 and December 2010.
Results: All patients were males with mean age of 60 years. 94,9% of them were
smokers. Functional signs were dominated by chest pain (41 patients) and sputum
(36 patients). The chest radiograph showed proximal opacity in 47 patients. The
histological diagnosis was allowed by bronchial biopsy in 44% of cases, trans-
thoracic biopsy in 19% of cases, surgical biopsy in 25% of cases, pleural biopsy
in 4% of cases and biopsy of remote metastasis in 8% of cases. Tumoral cells
expressed CK7 in 32% of cases, TTF1 in 9% of cases, CK20 in 1,2% of the cases,
EMA in 2,5% of the cases, CK5/6 in 2,5% of cases, Napsine in 4% of the cases,
Kl1 in 4% of cases and PanCK in 1,2% of cases. 60% of the patients had cancer
at stage IV. Surgery was performed in 20 patients (lobectomy in 19 patients and
pneumonectomy in 1 patient). The chemotherapy was administrated in 49% of
the patients. Curative radiotherapy was performed in 4 patients and palliative in
19 patients. Symptomatic treatment was decided in 26 patients. Recurrence after
surgical treatment was noted in 50% of cases after a mean delay of 229,37 days.
Mean survival of all patients was of 355,92 days.
Concusion: Diagnosis of pulmonary ADC is based on histological study. Most of
our patients have metastatic disease when diagnosed explaining poorer prognosis.

P2811
Early complications after lung resections at patients treated for lung cancer
with and without neoadjuvant hemiotheraphy
Goran Kondov1, Zoran Spirovski1, Trajanka Trajkovska2, Sasko Jovev1, Irena
Topuzovska Kondova3, Natasa Tolevska1, Borislav Kondov1. 1Thoracic Surgery,
University Clinic for Thoracic Surgery, Skopje, Macedonia, The Former Yugoslav
Republic of; 2Anestesiology, University Clinic for Anestesiology and Intensive
Care, Skopje, Macedonia, The Former Yugoslav Republic of; 3Departament for
Respiratory Disease, University Clinic for Infectiove Disease, Skopje, Macedonia,
The Former Yugoslav Republic of

Anatomical lung resection offers the best chance of cure for patients with localized
lung cancer. Very often late diagnosis, advanced stage of the disease limit radical
anatomical surgical resection. Use of neoadjuvant therapy made some of the cases
operable, and later they were surgically treated.
Aim: To evaluate early (surgical) complications at patients with neoadjuvanmt
therapy.
Material and methods: We compare 36 patients surgically treated with lung
resection, before treated with neoadjuvant therapy (3 to 6 cycles with cisplatin and
gemcitabin or ciclofosfamid or taxol) with 42 patients surgicaly treated withithougt
neoadjuvant hemiotheraphy, in the same period, in the 2009 and 2010.
Results: At the grop with neoadjuvant theraphy we registred more intraoperative
and early postoperative complications as: bleeding 10 vs 7, p=0,63, changes in
lung vesels 3 vs 0, p=0,8, prolonged air leak 9 vs 6, p=0,63, stump fistula (at
pneumectomy patients) 2 vs 0, p=0,76, pneumonia 9 vs 3, p=0,86, wound infection
2vs 0, p=073, atelectasis 8 vs 2, p=0,88, prolonged pleural drainage 10 vs 4,
p=0,87. There, also, were no diference in 30 days mortality rate between grops.
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Conclusions: Neoadjuvant therapy increased the perioperative complications in
this group of patients compared with a similar group undergoing anatomical lung
resection in the same institution. The most common complication in patients
receiving induction chemotherapy was detected at the group with neoadjuvant
theraphy. Strategies to prevent these complications will be important, especially if
chemotherapy before resection becomes the standard for all patients with non–small
cell lung cancer.

P2812
Patterns of recurrence after resection surgery of lung cancer: Clinical
correlations and survival
María Gabriela Cortez Montero1, Raquel Dacal Quintas1, Jose Abal Arca1, Maria
Jesus García García2, Maria Teresa Alves Perez2, Pedro Marcos Velazquez1.
1Pulmonology, Complexo Hospitalario Ourense, Orense, Galicia, Spain;
2Investigation, Complexo Hospitalario Ourense, Orense, Galicia, Spain

Objectives: Analyze the patterns of recurrence and survival in lung cancer patients
underwent surgery
Material and methods: Observational, retrospective cohort of lung cancer patients
undergoing surgery during years 1999-2006 in CHOU-Spain. We performed a de-
scriptive analysis of data, the continuous variables to be non-Gaussian are shown
as median and categorical variables as frequencies and percentages. We determined
the clinical factors associated with recurrence and survival by Kaplan-Meier curves
and Cox regressions models. We used SPSS 15.0 software
Results: 168 patients underwent surgery, of whom 79.8% were men, and the
median age was 67 years [35-82], 74 ex-smokers (44%) and 63 active smokers
(37.5%). Most common histological type was epidermoid 88 (52.4%) followed by
adenocarcinoma 48 (28.6%). The median tumor size in CM was 3.3 [0-9], and
moderate degree of differentiation in 77 (45.8%). The pathological stages were: I
91 (57.6%), II 26 (16.5%), IIIA 30 (19%), IIIB 11 (6.5%). The most frequent sur-
gical resection was lobectomy. Recurrence occurred in 78 (46%) patients, related
with tumor size (p = 0.002) and pathological stage (p <0.001), no differences in
the histological subtype (p = 0.232). Coughing and CNS disorders were the most
prevalent symptoms of recurrence and extrathoracic involvement was in 42 cases
(58.3%). The median survival in those who had recurrence was 9 months, with
95% CI [5.129 to 12.871]. Other risk factors of death were tumor size (p = 0.002)
and pathological stage (p <0.001)
Conclusions: Most patients do not relapse. Recurrence was more frequent ex-
trathoracic location. The tumor size and advanced stages determine higher risk of
recurrence and mortality.

P2813
Radiofrequency ablation in the treatment of malignant lung tumors
Alexey Reshetov1, Igor Rutkin2, Sergei Lazarev1, Eldar Topuzov1,
Valeri Balashov1. 1Thoracic Surgery and Oncology Department, Saint-Petersburg
State Medical Academy named after I.I.Mechnikov, Saint-Petersburg, Russian
Federation; 2Surgical Department, Russian Scientific Center Radiology and
Surgery, Saint-Petersburg, Russian Federation

Objectives: Radiofrequency ablation (RFA) has gained acceptance for thoracic
surgery use but few data exist regarding its value in thoracic oncology. The aim of
this study is to report our experience RFA for malignant lung tumors.
Methods: From 2010 27 patientes were underwent RFA for peripheral malignant
tumors: metastases (n 20), primary lung cancer (n 7). Rrange of theres dimensions
were from 7 to 52 mm (mean 27 mm.). Renal cell carcinoma metastases had 4
patientes, metastases of colorectal carcinoma - 10, metastases of lung cancer -
5 and hepatocelular carcinoma - 1. Indications for RFA: inabity undergo thora-
cotomy (9), us alternative complition pneumonectomy after lung resections (4),
necessity to save lung tissue for patients with multiple lung metastases (14). We
used transcutaneus RFA in 7 cases. In 14 cases thoracoscopic detection of tumor
node before RFA was used. In 6 cases RFA used during thoracotomy. Used needle
electrode with test portion 30 mm., maximal power and exposition of 10 min.
Mediana follow-up was 19 month (2-32).
Results: No postoperative mortality. Post-operative complications were associated
with pulmonury tissue inflammation (6 cases). Average hospital stay of uncompli-
cated patients was 3-7 days. At present no local recurrences were diagnosed. But
7 patients developed new pulmonury and hepatic metastases from 3 to 18 months
after RFA and 9 patientes died from progression of oncological diseases from 6 to
26 month after RFA. Four patients have died from concomitant diseases from 1.5
and to 5 month after RFA. The median survival was 19.5 month (1.5- 30).
Conclusion: RFA is a reasonable option if a lesion is unresectable or necessity
tissue sparing for multiple lung resection.

P2814
Second primary lung cancers developed following different system tumors
Cigdem Ozdilekcan1, Sevim Turanli2 , Necla Songur3, Huseyin Cakmak4.
1Chest, Ankara Oncology Research and Training Hospital, Ankara, Turkey;
2Surgery, Ankara Oncology Research and Training Hospital, Ankara, Turkey;
3Chest, Süleyman Demirel University School of Medicine, Ankara, Turkey; 4Chest
Surgery, Ankara Oncology Research and Training Hospital, Ankara, Turkey

Aims and background: This study aimed to investigate clinical characteristics

and prognosis of secondarily developed lung tumors in the cases having different
system malignancy and to evaluate the relationship with the primary tumor.
Methods: Thirty patients diagnosed as second primary lung cancer those admitted
to have been included in the study.
Results: The patients were grouped; synchronous group (n:7, 16.7%) and
metachronous group (n:2, 83.3%). The age of primary malignancy and sec-
ond primary lung malignancy was median 59.5 (range, 38-82 years), and 63 years
(range, 39-83 years) respectively. The rate of quitting smoking among all patients
before the diagnosis of lung cancer was 50%, current smoker rate was 30%.
Second cancer was detected in 50% of the patients within the first 2.5 years.
The most frequent primary localization was larynx (40%). Majority of patients
received surgical treatment for primary localized carcinoma, while for secondarily
developed carcinoma, the most frequent treatment choice was chemotherapy and/or
best supportive care. There was no statistical relationship between the response
to treatment of first cancer and the duration of cancer developed secondarily
(p=0.36). The overall survival of groups was found 24 months (95% confidence
interval: 18.30 months) and 12 months (95% confidence interval: 10-14 months)
respectively for synchronous and metachronous groups.
Conclusions: Close follow-up on pulmonary system especially within the first 2.5
years after primary disease and encouragement on quitting smoking is important.

P2815
Cellular atypia and lung cancer
Carla António, Filomena Luís, Silvia Correia, Nuno Sousa, Luís Ferreira.
Pneumology, Hospital Sousa Martins, ULS - Guarda, Guarda, Portugal

Introduction: The diagnosis of lung cancer based on imaging and the cytology
of sputum, have shown insufficient as for the supervened one. The objective of
the work is to describe the clinical profile of patients with atypia the cytology of
bronchial aspirated.
Methodology: Two groups of patients according to the presence or not of atypia
in bronchial lavage. It was proceeded the mating intergroups by sex and age. Vari-
ables: smoking, comorbidity, alterations imagiologic, bacteriology, endoscopic
findings and indication for the fiber optic bronchoscopy (BFC).
Results: Each group with 108 patients, media age of 71.6±4.2 years, being 86
males and 22 women. In the group with atypia 61.1% of patients were smokers or
ex-smokers, 38.9% in the group without atypia. In the group with atypia 48.1% had
Chronic Obstructive Pulmonary Disorder (COPD) and in the group without atypia
28.7%. The neoplasia in another body was present in 29.6%, in the group with
atypia and 13.9% in the group without atypia. The test of χ2 showed dependence
between atypia and smoking and these comorbilidades. In situations of atypia 38
patients were new cytology, 13.2% maintained atypia, without evidence of disease
neoplastic/infectious.
Conclusions: The atypia is associated with smoking, COPD and presence of
neoplasia in another body, which are risk factors for lung cancer. The persistence
of atypia isolated in bronchial lavage with computed tomography, in the BFC
of white light normal, may justify the use of BFC of autoflurescence and eco-
bronchoscopy (EBUS), effective techniques for detection of lesions pre-neoplastic.
Prospective studies will be necessary to determine the conduct proper, in situations
of persistence of atypia without identification of lesion.

P2816
Albumin-bound paclitaxel (nab-P) may play an important role in the
treatment of non-small-cell lung cancer (NSCLC) patients
Alexandros Kavvadias1, Andriani Charpidou2, Ioannis Gkiozos2,
Georgios Tsoukalas, Konstantinos N. Syrigos. 14th Respiratory Department,
General & Chest Diseases Hospital “Sotiria”, Athens, Greece; 2Oncology Unit,
Medical School of Athens, General & Chest Diseases Hospital “Sotiria”, Athens,
Greece

Background: Taxanes have significantly contributed in the treatment of NSCLC.
They are hydrophobic substances, they need premedication and long infusion time.
Aim and objectives: Nab-P is a novel water-soluble formulation of paclitaxel (P)
that uses serum albumin as a vehicle into a nanoparticle suspension. We present
the latest data on the use of nab-P in the treatment of NSCLC.
Method: Our source was MEDLINE database till the end of 2010 with key words
nab-P, NSCLC.
Results: We found three phase I, three phase II trials and one dose-finding non-
randomized trial for a phase III trial and the results of a phase III randomized trial
presented in the ASCO meeting 2010. The technical advantages over P including
shorter infusion time of 30 minutes and no need of premedication. Nab-P has
significant single agent activity. When combined with carboplatin (C) or C and
bevacizumab, has promising activity in the first line treatment of NSCLC. In the
phase III trial with 1038 patients, nab-P combined with C significantly improves
response rate (ORR) versus PC. Squamous cell carcinoma patients treated with
nab-PC significantly improved ORR versus PC. Toxicity profile presented less
high-grade adverse events and minimal risk of hypersensitivity reactions.
Conclusion: Latest data for nab-P suggests a safe and efficient profile. Nab-P
may replace the older taxanes in case of hypersensitivity reactions. Patients with
squamous histotype may have an advantage if treated with nab-P but further
investigation is needed.
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P2817
Smoking habits and erlotinib response in non-small-cell lung cancer
(NSCLC) treatment
Regina Monteiro, Ana Antunes, Ivone Gonçalves, Cristina Lima, Ana Barroso,
Sofia Neves, Sara Conde, Barbara Parente. Pulmonology Department, CHVNG/E,
Vila Nova de Gaia, Portugal

Background: Erlotinib is a tyrosine kinase inhibitor (TKI) approved for 2nd or
3rd line treatment of advanced NSCLC.
Aim: Evaluate the smoking impact on objective response (OR) and survival of pts
treated with erlotinib.
Method: Retrospective analysis of OR, overall and post-erlotinib (PE) survival in
pts treated with this TKI from 2006 til December 2010, taking into account the
gender, smoking status, histology and epidermal growth factor receptor (EGFR)
gene mutational status.
Results: Over the past 5 years, 104 pts (57 males) began treatment with erlotinib:
66 adenocarcinomas (AC), 18 squamous cell carcinomas (SCC) and 20 NSCLC.
Smoking status: 48 non-smokers (NS); 31 ex-smokers (ES) and 25 active smokers
(AS). Median overall survival of 23 months (m). There was no significant differ-
ence in overall survival among pts of different gender, staging or smoking status.
Median PE survival of 6m. The PE survival was higher in NS (12 vs 6m in ES and
4m in AS; p=0.077), AC (10 vs 5m in SCC and 3m in NSCLC; p=0.013) and in
mutated pts (14 vs 6m in non-mutated; p=0.003). Analyzing by histologic subtypes,
in AC survival remains higher in NS (21 vs 10m in ES and 2m in AS; p=0.021).
Analyzing by mutational status, smoking habits lose significance. Assessing the
OR to erlotinib, 50 pts had disease progression and 48 disease control (DC). DC
was more frequent in NS (54.2% vs 45.8%; OR=0.476; 95%CI:0.212-1.070) and
mutated pts (67.5% vs 32.5%; OR=1.685; 95%CI:0.603-4.707).
Conclusion: Smoking habits have a major impact on survival of AC pts treated
with erlotinib. This impact loses significance when analyzed by mutational status.

P2818
What outcome after the prescription of neoadjuvant chemotherapy in lung
cancer?
Hanene Smadhi, Mohamed Sadok Boudaya, Adel Marghli, Fatma Charmiti,
Sonia Ouerghi, Jalel Mohamed, Emna Brahem, Belhassen Smati, Taher Mestiri,
Tarek Kilani. Thoracic Surgery, Abderrahmen Mami Hospital, Ariana, Tunisia
Thoracic Surgery, Abderrahmen Mami Hospital, Ariana, Tunisia Thoracic
Surgery, Abderrahmen Mami Hospital, Ariana, Tunisia Pulmonary 4,
Abderrahmen Mami Hospital, Ariana, Tunisia Thoracic Surgery, Abderrahmen
Mami Hospital, Ariana, Tunisia Thoracic Surgery, Abderrahmen Mami Hospital,
Ariana, Tunisia Pathology and Cytology, Abderrahmen Mami Hospital, Ariana,
Tunisia Thoracic Surgery, Abderrahmen Mami Hospital, Ariana, Tunisia
Thoracic Surgery, Abderrahmen Mami Hospital, Ariana, Tunisia Thoracic
Surgery, Abderrahmen Mami Hospital, Ariana, Tunisia

Background: The treatment of patients with locally advanced non-small-cell
lung cancer is controversial. Surgery remains the gold standard treatment even in
this group. Neoadjuvant chemotherapy could allow surgical resection in patients
initially judged inoperable.
Methods: From January 2009 to May 2010, neoadjuvant chemotherapy was indi-
cated in 27 patients with NSCLC (25 men, 2 women). The mean age was 65 years.
The different stages were: IIB, 5; IIIA, 17 (with 6 of whom in stage IIIAN2); IIIB,
2 and IV, 3.
Results: Twenty-three patients received neoadjuvant chemotherapy, 2 refused the
induction treatment and 2 had impaired their status. The neoadjuvant chemother-
apy regimen was gemcitabine-cisplatin in 17 patients and vinorelbine-cisplatin in
6. Only 5 patients underwent complete surgical treatment after induction: stage
IIB, 1; IIIAN0, 1; IIIB, 1 and IV, 2 (operated brain metastasis in one patient and
operated adrenal metastasis in one other). Surgical treatment was not achieved
after neoadjuvant chemotherapy in 18 patients because of progressive disease.
Conclusion: Neoadjuvant chemotherapy offers several potential benefits. But, it
may delay surgery or eliminate eligibility as a surgical candidate. A patient’s
rigorous selection for this type of multimodal treatment is essential.

P2819
Effect of cardiovascular comorbidities on the survival patients with stage I
and II non-small-cell lung cancer
Daliborka Bursac1, Nevena Secen1, Danica Sazdanic-Velikic1,
Goran Stojanovic1, Aleksandar Tepavac1, Zagorka Lozanov-Crvenkovic2.
1Department for Chemotherapy, The Clinic for Pulmonary Oncology, The
Institute for Pulmonary Diseases of Vojvodina, Sremska Kamenica, Serbia; 2The
Faculty of Sciences, University of Novi Sad, Novi Sad, Serbia

Introduction: Comorbid conditions may affect survival by influencing treatment
decisions and prognosis.
Aim of this study was to determine the impact of cardiovascular comorbidity on
the survival of patients in the first and second stage of NSCLC.
Methods: The study included 140 patients with NSCLC, in the first and second
stage who were treated in the period from January 2004 December 2006. 60
patients (30 in the first and 30 in the second stage) were treated surgically, and
80 patients (40 in the first and 40 in the second stage) is due to the presence
of cardiovascular comorbidity treated with chemotherapy and/or radiotherapy and

these patients received standard chemotherapy with cisplatin (60mg/m2, 1st day)
and etoposide (100mg/m2, 1-3. day), and radiotherapy (40 Gy).
Results: In 43 patients (30.71%) was established cardiovascular comorbidity.
The most frequent comorbidities were chronic cardiomyopathy (22 or 15.71%),
ischemic heart disease (19 or 13.57%) and hypertension (19 or 13.57%). Cardio-
vascular comorbidities were higher in smokers (p=0.0916) and patients with low
Karnofsky status (p=0.001).
Median survival for all patients was 19.82 months (in the first stage 20.33, and
in the second stage 19.31). Kaplan-Meier survival curves were used to compare
survival time among patients with a presence or absence cardiovascular comorbidi-
ties. There was not a statistically significant relationship between shorter survival
time and a history of cardiovascular comorbidity (p=0.1040).
Conclusions: This study did not show a statistically significant effect of the pres-
ence of cardiovascular comorbidity on survival of patients in the first and second
stage of the disease.

P2820
Metastatic bronchopulmonary carcinoid
Filip Triest, Kristiaan Nackaerts, Christophe Dooms. Internal Medicine, UZ
Leuven, Leuven, Belgium Pneumology, UZ Leuven, Leuven, Belgium Pneumology,
UZ Leuven, Leuven, Belgium

Background: Bronchopulmonary carcinoids (BPCs) are rare neuroendocrine tu-
mors. Metastatic BPC (M-BPC) represents less than 10% of all BPCs.
Aims: A retrospective study of a 5 years’ consecutive series of M-BPC patients,
treated in a tertiary referral center.
Methods: Demographics, symptoms, staging, pathology, therapy and survival were
compared for non-metastatic (NM-) and M-BPC.
Results: Of 57 BPC patients, 12 (21%) had metastases. Five were truly metastatic
at diagnosis. No differences were observed for age, smoking status and gender.
Hemoptysis was mostly found in M-BPC (4/12); infection and absence of symp-
toms in NM-BPC (both 16/45). Somatostatin receptor imaging was performed in
respectively 20% and 92%, FDG-PET in 67% and 75%, Ki-67 staining in 24%
and 75%, chromogranin A staining in 64% and 83% of NM- and M-BPC patients.
M-BPC was predominantly treated with chemotherapy (42%) and somatostatin
analogues (58%), NM-BPC with surgery (91%). Median survival was 52 months
for M-BPC, while not yet reached for NM-BPC patients (p=0.01).
Conclusions: In our center, a larger proportion of M-BPC patients was treated
compared to literature. Major differences between NM-BPC and M-BPC were
observed for treatment choices. Survival was significantly worse for M-BPC,
although much better compared to more common lung cancer types.

P2821
Primary posterior mediastinum epithelioid angiosarcoma complicated with
pulmonary thromboembolism: A case report
Yiliang Su1, Beilan Gao1, Jinming Liu1, Huikang Xie2. 1Respiratory Medicine,
Shanghai Pulmonary Hospital, TongJi University School of Medicine, Shanghai,
China; 2Pathology, Shanghai Pulmonary Hospital, TongJi University School of
Medicine, Shanghai, China

Epithelioid angiosarcoma is a rare subtype of angiosarcoma. We find that no case
of primary posterior mediastinum epithelioid angiosarcoma has been reported till
now through review of literature. We reported the first case of primary posterior
mediastinum epithelioid angiosarcoma complicated with pulmonary thromboem-
bolism. A 77-year-old man was hospitalized with cough and repeated haemoptysis
for almost one month. A CT pulmonary angiograpy revealed posterior mediastinal
mass and a filling defect in lateral-posterior basal pulmonary artery.
The patient underwent posterior mediastinum tylectomy, and the histopathological
examination results revealed an epitheliod angiosarcoma (figure 2A). Immunohis-
tochemical studies were positive for CD31 (figure 2B) and Factor VIII (figure 2C)
and negative for CD34 (figure 2D).

Figure 1 Figure 2

Though our patient endured tylectomy, he died within 6 months from presentation
of cough and haemoptysis.
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P2822
A 55 year old man with bilateral pulmonary nodules, neuropathy and renal
nodules
Vikas Pathak1, Govinda Aryal1, Lawrence Clouse2. 1Internal Medicine,
2Hematology/Oncology, Marshfield Clinic, Marshfield, WI, United States

Case description: A 55-year-old previously healthy male presented with complaints
of bilateral chest wall pain for the last 4 weeks. Patient denied any history of
cough, fever, dyspnea, hoarseness, or any rash. He had smoked a half pack per day
for about 30 years. Physical examination was normal as were laboratory studies.
Chest CT scan demonstrated a 2.5 cm mass adjacent to the left diaphragm with
small satellite nodules. Open lung biopsy did not yield any definite diagnosis.
Further workup with MRI of spine, CSF analysis and a para-neoplastic antibody
panel were negative. A nerve conduction study demonstrated an axonal polyradicu-
loneuropathy. Almost a year later a repeat chest and abdominal CT scan showed
innumerable bilateral lung nodules and masses. It also showed peculiar mottling
of the kidneys. A repeat thoracotomy and lung biopsy showed finding consistent
with pulmonary lymphomatoid granulomatosis (EBV positive diffuse large B-cell
lymphoma of the lungs).
Discussion: Pulmonary lymphomatoid granulomatosis is an uncommon multi-
organ systemic disease with predilection to lungs and characterized by multiple
pulmonary nodular lesions with lymphocytic invasion of vascular walls on biopsy.
The skin, kidney, and neurologic system may be affected concurrently or inde-
pendently. Cough and dyspnea are the most common presenting symptoms in
patients with lung involvement. Physical examination and laboratory studies are
generally non-diagnostic. Chest radiography typically reveals multiple poorly de-
fined nodules and/or masses in the mid- and lower-lung zones; diffuse reticular
abnormalities may also be present. Therapy ranges from observation to treatment
with prednisone or chemotherapy.

289. Pleural and mediastinal malignancies:
management and rare clinical cases

P2823
Mesothelioma in north east London
Elizabeth Hadley1, Terence O’Shaughnessy2, Fiona Breen3, Michael Apps1.
1Chest Clinic, Barking, Havering & Redbridge University NHS Trust, London,
United Kingdom; 2Department of Respiratory Medicine, Newham University
Hospital NHS Trust, London, United Kingdom; 3Department of Respiratory
Medicine, Homerton University Hospital NHS Trust, London, United Kingdom

The North East London Cancer Network (NELCN) has the second highest in-
cidence of mesothelioma in the UK. The 2010 ERS/ESTS malignant pleural
mesothelioma guidelines have subjected the evidence to systematic review and it
was felt that the network should audit its own service in 2009 & 2010.
There were 52 new cases of mesothelioma, data was obtained on 34. Of these
patients 91% were pleural and 9% peritoneal. Over 90% was confirmed histo-
logically. All patients were discussed in a multidiciplinary team meeting (MDT),
50% received chemotherapy. All patients who had a VATS biopsy had a surgical
pleurodesis. At the end of the audit deadline 11/34 patients had died including all
patients with sarcomatoid histology.
Lung cancer patients in the NELCN are known to present late with advanced
disease, only 41% of these patients came through a respiratory specialist as a first
port of call, and only 35% as urgent cancer referrals.
Chemotherapy was offered to 74% of patients, but only 50% had it. Most of
those did not have chemotherapy because of poor performance status. However in
two cases chemotherapy was delayed in order to wait for symptoms. The current
ERS/ESTS evidence suggests that chemotherapy before symptom progression has
a better outcome.
Port site radiotherapy was given to a third of patients, those who did not have
chemotherapy. This is in line with the BTS 2007 statement.
The NELCN has a high case load of mesothelioma. Diagnostics are moving
uniformly across the network towards early CT biopsy or VATs biopsy. Palliative
surgical pleurodseis is common and chemotherapy is being offered to three quarters
of patients. Mesothelioma MDTs are operational and assist in optimizing patient
pathways.

P2824
Fibrosing mediastinitis mimicking bronchogenic carcinoma
Deniz Koksal1, Hulya Bayiz1, Neslihan Mutluay1, Adem Koyuncu1,
Funda Demirag2, Gulfidan Dagli3, Bahadir Berktas1, Mine Berkoglu1. 12nd
Chest Diseases Clinic, Ataturk Chest Diseases and Chest Surgery Education and
Research Hospital, Ankara, Turkey; 2Pathology Clinic, Ataturk Chest Diseases
and Chest Surgery Education and Research Hospital, Ankara, Turkey; 3Chest
Surgery Clinic, Ataturk Chest Diseases and Chest Surgery Education and
Research Hospital, Ankara, Turkey

We present a patient with fibrosing mediastinitis mimicking bronchogenic carci-

noma. A 32-year-old male patient admitted with cough and hemoptysis. There
was no history of tuberculosis, prior respiratory disease. He had a diagnosis of
hepatosteatosis and diabetes mellitus for two years. He had a smoking history of
8 pack-years. Vital signs, physical examination were normal. Apart from a high
Glu:177 mg/dL, ESH:48 mm/hr, rutine laboratory analysis were normal. The chest
radiograph revealed prominence of right hilum. Thorax CT revealed 4cm mass
lesion in the right hilum and multiple mediastinal, right hilar conglomerated lymph
nodes.

In PET-CT SUVmax of the hilar lesion was 9.74. Fiberoptic bronchoscopy
showed mucosal distortion of right upper lobe. Mucosal biopsy was unremarkable.
EBUS-TBNA biopsy revealed CD-45 positive normal lymphoid cells. Cervical
mediastinoscopy was undiagnostic. Diagnostic thoracotomy confirmed the diag-
nosis of fibrosing mediastinitis. Hilar mass was a conglomerated lymph node
showing dense hyalinised fibrous tissue with chronic inflammation. In the etiology,
we thought that fibrosing mediasinitis results from a prior tuberculosis infection,
since our country is endemic for tuberculosis. There is no proven effective medical
therapy for fibrosing mediastinitis. Despite the fact we initiated both antitubercu-
losis and systemic corticosteroid therapy after informing the patient. The patient
is stable after two months of therapy.

P2825
Medical pleurodesis – Safety, effectiveness and adherence to the guidelines:
East of England DGH experience
Azhar Jahangir, Venu Sirpa, Arun Arya, Subramani Durairaj. Respiratory
Medicine, Queen Elizabeth Hospital NHS Foundation Trust, Kings Lynn, Norfolk,
United Kingdom

The aim of the study was to review the safety and effectiveness of medical
pleurodesis performed in our trust.
This study was done in The Queen Elizabeth Hospital, Kings Lynn, United King-
dom.We looked at the medical pleurodesis performed from April 2008 to May
2010.The results were assessed against the British Thoracic Society guidelines for
medical pleurodesis. We also looked at the side effects and success rate of the
procedure.
Forty three events were analysed in 41 patients.Fourteen patients were admitted
in 2008, 18 patients in 2009 and 7 patients in 2010. Twenty seven (64%) were
female. The indications for the procedure were malignant pleural effusion 83%,
pneumothorax 9%, and effusion of unknown origin 7%. The procedure was done
on the right side in 73% and 27% on the left side. Talc slurry was used as a
sclerosing agent in 41 events and bleomycin in 2 patients. The amount of talc
and dilutent varied among the procedures. Four gram talc was used in 25 events
(70%) and eight gram in two events. The amount of dilutent used varied between
10 and 50 ml. Lignocaine was used only in 65% of patients whilst 32% received
Oromorph for prevention of pain. The average post procedure survival was 2.24
months and 14 patients died within a month of the procedure. Therefore the
accurate success rate is difficult to estimate. However, the measured success rate
of the procedure was 39.5%. Three patients experienced complications pain, fever,
or oxygen desturation.
Medical pleurodesis is a simple,safe and effective procedure.We suggest that ad-
herence with the guidelines is necessary to maintain the efficacy and consistency
of the procedure.

P2826
A rare case of malignant pleural mesothelioma presenting with multiple
metastatic pulmonary nodules
Nihal Basay1, Nilgun Mendil1, Hulya Bayiz1, Deniz Koksal1,
Neslihan Mutluay1, Funda Demirag2, Bahadir Berktas1, Mine Berkoglu1. 12nd
Chest Diseases Clinic, Atatürk Chest Diseases and Chest Surgery Education and
Research Hospital, Ankara, Turkey; 2Pathology Clinic, Atatürk Chest Diseases
and Chest Surgery Education and Research Hospital, Ankara, Turkey

Malignant mesothelioma is an insidious neoplasm with dismal prognosis. It ex-
erts its morbidity and mortality via inexorable local invasion. Hematogenous and
extrathoracic metastases are unusual. 73-year-old male patient admitted with pro-
gressive dyspnea, cough, and fatigue. In past medical history, he was a non-smoker
and had diabetes mellitus and hypertension. The patient was dyspneic and cyanotic.
There were inspiratory crackles at the lung bases. Rutine laboratory analysis was
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normal apart from a high erythrocyte sedimentation rate (120 mm/hr), anemia (hb:
10.9 g/dl) and hypoxemia (PaO2: 48 mmHg). Computed tomography revealed
multiple mediastinal lymph nodes, bilateral pleural thickenings, paramediastinal
mass lesion in the left lower lobe and multiple pulmonary nodules.

Cranial CT was normal. Abdominal USG revealed liver metastasis with multiple
hypoechoic nodules 2 cm in diameter. Transbronchial biopsy via fiberoptic bron-
choscopy revealed the diagnosis of malignant mesothelioma infiltration. The tumor
was diffusely positive for calretinin and focal positive for keratin 5,6. The patient
died one week after diagnosis.

P2827
Benefit of the serum-effusion albumin gradient in congestive heart failure
patients
Piamlarp Sangsayunh1, Boonjong Saejueng2. 1Chest Department, Central Chest
Institute of Thailand, Nonthaburi, Thailand; 2Cardiology Department, Central
Chest Institute of Thailand, Nonthaburi, Thailand

Objective: To compare between light’s criteria and serum-effusion (S-E)albumin
gradient in diagnosis of transudate effusion in CHF patients.
Material and method: Eighty-six patients who had pleural effussion and sus-
pected CHF were enrolled in this study between October 2008-September 2010.
Suspected CHF was defined by clinical or echocardiography. Inform consents were
done in all volunteers. Exclusion criteria was previous thoracotomy or coronary
by pass graft 3 month before study. Thoracocentesis was done to evaluate transu-
date effusion by light’s criteria and S-E albumin gradient > 1.2 mg/dl. Definite
diagnosis of pure CHF was no effusion after treatment with diuresis and pleural
ProBNP > 4000 ng/dl. Combination of pleural disease and CHF were defined by
confirmed pleural disease with pleural biopsy and/or VAT, partial response with
diuresis and high pleural ProBNP
Result: 12 (13.95%), 56 (65.11%), 17 (19.76%) of all were pure pleural disease,
pure CHF, combination of pleural disease and CHF. Sensitivity/specificity/accuracy
of S-E albumin gradients and light’s criteria and in diagnosis of CHF (both pure
and combined) were 90.1/33.3/80.2%, 64.7/80.0/67.4%. No correlation between
amount of diuretic drug and “exudate” criteria from lights’ (p=.66).25 (27.2%)
patients were previous post thoracotomy or coronary bypass graft. 7 of 25 pa-
tients had loculated effusion. There was correlation between previous surgery with
loculated effusion and effusion from combination of pleural disease and CHF
(p=.22).
Conclusion: There is benefit to use S-E albumin gradient > 1.2 mg/dl to diagno-
sis patients who suspected CHF with or without pleural disease. No correlation
between diuresis and exudate from Light’s criteria.

P2828
Epigenetic deregulated translation control of C/EBP-alpha leads to increased
mesothelioma cell proliferation
Jun Zhong1, Nicola Miglino1, Michael Tamm1, Didier Lardinois2,
Michael Roth1. 1Pulmonary Cell Research & Pneumology, 2Thoracis Surgery,
Universtity Hospital Basel, Basel, Switzerland

Malignant pleural mesothelioma (MM) resists all available anticancer therapies.
A major pathology of MM is the uncontrolled cell proliferation and the fast local
spreading with rare metastasis. Therefore the inhibition of proliferation is a major
therapeutic target. Proliferation of MM cells was linked to mitogen activated
protein kinase (MAPK) activity. In this study we characterised the regulation of
MAPK regulated CCAAT/Enhancer binding proteins (C/EBP) and their role in
MM cell proliferation. In 5 human MM cell lines, cytosolic and nuclear protein
expression was determined by immuno-blotting and immuno-chemistry in tissue
sections. Transcription of C/EBPs was determined by real time PCR and trans-
lation by a translation reporter assay. We observed a cell compartment specific
expression pattern of p38-α, -β and -γ MAPK in MM cells. Erk1/2 and p38 MAPK
together up-regulated the expression of C/EBP-β and -δ, while C/EBP-α was not
expressed. Compared to mesothelial cells C/EBP-α translation was reduced in
MM, while the mRNA was constitutively expressed. MM cells expressed a relative
high level of the C/EBP-α translation suppressor calreticulin, while eIF4E was
not significantly modified. Cell proliferation was inhibited by either the blockade
of Erk1/2, or p38-β and -γ MAPK, or C/EBP-β. Transfection with a C/EBP-α
expression vector reduced proliferation and increased the MM cell’s sensitivity
to steroids. Our data implies that in human MM cells an epigenetic mechanism
deregulates the translation control of the cell differentiation factor C/EBP-α which
leads to increased proliferation and drug resistance.

P2829
Granulomatous reaction – A common cause of mediastinal and hilar
lymphadenopathy in non-pulmonary malignancies
Arve Sundset1,2, Inga Leuckfeld1, Petter Giæver1, Peter Jebsen3,
Anne Naalsund1. 1Department of Respiratory Medicine, Rikshospitalet, Oslo
University Hospital, Oslo, Norway; 2Interventional Centre, Rikshospitalet, Oslo
University Hospital, Oslo, Norway; 3Department of Pathology, Rikshospitalet,
Oslo University Hospital, Oslo, Norway

Intoduction: Patients with non-pulmonary malignancies are followed with CT for
exclusion of metastatic disease. Enlarged mediastinal or hilar lymph nodes can be
signs of metastases.
Aim: We report the outcome of 45 consecutive patients referred for EBUS-TBNA
due to enlarged mediastinal or hilar lymph nodes detected on CT at clinical
follow-up for non-pulmonary malignancies.
Material and methods: EBUS-TBNA was performed 17 (0.5-116) months (me-
dian with range) following the primary diagnosis: 28 patients had epithelial
malignancies, 6 melanomas, 6 lymphomas, 4 germinal cell carinomas, and 1
patient sarcoma.
Results: In 45 patients, 90 mediastinal and hilar lymph nodes were punctured.
In 6 lymph nodes no lymphocytes were detected (93.3% representative samples).
Granulomatous reaction was found in 19 patients (42%), and in another 12 (27%),
the lymph nodes were normal. In one patient, no lymphocytes and no malignant
cells were present, and 24 months follow-up was uneventful. Metastases were
seen in only 12 patients (27%), and in one patient a malignancy other than the
primary tumor was detected. In 13 patients with colon cancer, the largest subgroup,
metastases were found in 3.
Conclusions: Cytopathological investigation of enlarged mediastinal or hilar lymph
nodes in non-pulmonary malignancies is required to confirm the diagnosis, as the
majority seem to be benign.

P2830
Patients with malignant pleural effusions who are treated with indwelling
pleural catheters spend fewer days in hospital
Edward Fysh1,2, A. William Musk1,2, Y.C. Gary Lee1,2. 1Pleural Diseases Unit,
Sir Charles Gairdner Hospital, Perth, Western Australia, Australia; 2School of
Medicine, University of Western Australia, Perth, WA, Australia

Introduction: Malignant pleural effusions (MPE) are common and reducing hos-
pitalization is a key management goal for these patients. Treatment strategies are
changing with the advent of indwelling pleural catheters (IPC), a new ambulatory
treatment for patients with MPE. We hypothesized that those patients managed
with IPC spend fewer days in hospital than those undergoing talc pleurodesis.
Methods: A prospective, non-randomized study involving all three major res-
piratory centers in Western Australia. Patients diagnosed to have MPE were
prospectively followed up until death or to the end of the one year study. In the
absence of accepted guidelines for IPC-use, the choice of treatments (pleurode-
sis, IPC or repeated thoracentesis) was made by the treating clinicians. Hospital
admissions were analysed on an intention to treat basis from the time of the first
procedure.
Results: 160 patients with MPE were recruited. 31 patients were managed with
talc pleurodesis, and 34 received an IPC. The remaining patients only required
simple thoracentesis, either because of poor prognosis, lack of effusion recurrence,
or lack of symptom relief with initial drainage.
Total hospital admission days were significantly lower in patients treated with IPC
(median, 25-75th percentiles) at 6.5 days (3.75-13.0) compared with pleurodesis at
18.0 days (8.0-26.0), p=0.002 (Mann-Whitney ranked sum test). Effusion-related
admissions were even more significantly reduced at 3.0 days (1.75-8.25) against
10 (6.0-18.0), p<0.001.
Conclusion: Patients with MPE who are treated with an IPC spend fewer days in
hospital compared with pleurodesis.

P2831
The burden of mesothelioma mortality: Estimation as the first step to
prevention
Aiza Jamil, Bandipalyam Prathibha. Respiratory Medicine, East Kent Hospitals
NHS Trust, Canterbury, United Kingdom

Background: Mesothelioma is a rare cancer that principally affects the pleura
and is almost always caused by asbestos exposure. Mesothelioma incidence has
increased in South East England of which East Kent is a major part, particularly
for men aged over 70 years, reflecting areas of asbestos use in shipbuilding and
industry in the past.
Methods: The aim of the study is to estimate the current burden of cancer in
the area of East Kent in the UK attributable to occupational factors, and identify
carcinogenic agents, industries and occupations for targeting risk prevention.
Data of all cases diagnosed at East Kent Hospitals NHS Trust were collected
retrospectively from April 2009 to March 2010.
Results: There were a total of 15 cases in East Kent Hospital NHS trust, UK
over the period of one year which is a significantly high number as compared
to previous years, the current population being 614,576. All of them were male.
Median age was 74 years and median survival from diagnosis was 8.9 months.
85% had documented evidence of definite or probable exposure to asbestos. There
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were 7 cases that were treated with chemotherapy, 6 patients had radiotherapy
and 2 patients with advanced malignancy had palliative treatment. No patient had
radical surgery and there was minimal difference in relative survival between men
with localised and non-localised disease.
Conclusion: In Great Britain, where asbestos use continued later than many other
countries, the peak is anticipated to occur later between 2011 and 2115. Cancer
networks, especially those with primary care trusts with high incidence, need to
be aware of this disease and ensure that risk reduction strategies and services are
in place to assist these patients.

P2832
Evaluation of pulmonary reexpansion after thoracocentesis using electrical
impedance tomography
Sergio Alves1,2, Francisco Vargas1, Marcelo Amato1,2, Lisete Teixeira1,
Carlos Carvalho1,2, Roberta Sales1, Juliana Puka1, Pedro Caruso1,2. 1Pulmonary
Division, Pleura Laboratory, Heart Institute (InCor) - University of Sao Paulo
Medical School, São Paulo, Brazil; 2LIM 09 - Pulmonary Division, University of
Sao Paulo Medical School, São Paulo, Brazil

Introduction: The time to maximum lung reexpansion after a thoracocentesis
(Thc) is unknown. This limitation is due to the lack of a method to accurately and
continuously gauge the lung reexpansion. Electrical impedance tomography (EIT)
is a method able to continuously measure relative alterations in lung ventilation
and may be an attractive method to evaluate lung function affected by a pleural
effusion and the effect of Thc.
Objectives: Quantify the time to maximum lung expansion.
Methods: EIT electrodes were placed around the thorax two centimeters above the
effusion lower level. The EIT images were recorded before, immediately and at 15
min intervals after Thc until three consecutive measurements without alteration in
the ventilation of affected lung (defined as a ventilation variation <10%).
Results: We evaluated seven patients with pleural effusion. The mean withdrew
effusion volume was 1440 mL. Five patients reexpanded the lung. Before Thc,
their mean lung ventilation proportion of the affected lung over the unaffected was
0.19 and rose to 0.71. Two patients achieved maximum reexpansion immediately
after Thc, one after 15, one after 30 and one after 60 min. Two patients did not
reexpand their lungs.

Conclusions: Patients that reexpand their lungs after thoracocentesis achieve
maximum lung reexpansion immediately or in less than 60 minutes.

P2833
Malignant pleural mesothelioma: Facts & survival rate
Catarina Guimarães, Lígia Fernandes, Luís Rodrigues, Ana Figueiredo,
Fernando Barata. Pulmonology Department, Centro Hospitalar de Coimbra-EPE,
Coimbra, Portugal

Background: Malignant pleural mesothelioma is the most common type of ma-
lignant mesothelioma. Classically described as rare neoplasms, malignant pleural
mesothelioma is considered an almost incurable tumour with increasing incidence
worldwide, mainly as a result of previous exposure to asbestos – its chief risk
factor.
Objectives: Characterize patients with pleural mesotheliomas, determine the time
to progression and establish median survival rate.
Materials and methods: Retrospective analysis of all cases of pleural mesothe-
liomas diagnosed in our Department of Pulmonology, between the years of 2000
and 2009.
Results: Pleural mesotheliomas were diagnosed in 25 patients, 4 females and
22 males. Their age average was 62 years (minimum 40; maximum 76). The
majority, 53%, had a history of tobacco exposure (28% were ex-smokers while
25% were current smokers). In 44% of all cases there was recognised exposure
to asbestos fibbers in the past. Twenty one patients presented the epithelial type
of mesothelioma and only four had the mixed type. Their therapeutic approach
included chemotherapy and in 21 patients local adjuvant radiotherapy was used.
The time to progression was 7 months, median survival 11 months and one-year
survival rate of 44%.

Conclusions: The incidence of pleural mesotheliomas was much higher in males
than in females. Previous exposure to tobacco and asbestos fibbers was significant.
Pleural mesotheliomas have a dismal prognosis, with a high mortality rate and low
median survival time.

P2834
Acute pleural service: Experience and pathways
Burhan Khan, Marika Townsend. Department of Respiratory Medicine, Darent
Valley Hospital, Dartford, Kent, United Kingdom

Introduction: Pleural effusions are common and may be the first sign of ma-
lignancy or can develop in patients with a confirmed malignancy. It generally
indicates advanced disease, forbears deterioration in performance status, increased
symptom load, and limited life expectancy. However, not all of these patients
necessarily need hospitalisation or a chest drain.
Aims: To ascertain the qualitative and quantitative benefits of providing an acute
pleural service.
Methods: A prospective analysis of experience in a district general hospital of
providing an acute pleural service.
Results: From July 2010 to date 25 patients were referred to the Acute Pleural
Service. The types of pleural pathologies and pathway are shown below.

Aetiology of pleural disease of patients in Acute Pleural Service

Diagnosis Number of patients

Malignancy 18
Trasudate 1
Infection 6
Total 25

Conclusion: Patients with either known malignant pleural effusion and those on
first presentation may be managed as elective day admissions in an Acute Pleural
Service pathway delivered by a Chest Physician with competency in thoracic ultra-
sound. This enables rapid assessment for prompt diagnosis, relief of symptoms and
onward referral for VATS, medical thoracoscopy, PleurX, chest tube pleurodesis,
or repeated pleural drainages as appropriate. This also represents another modality
in managing patients with recurrent pleural effusion accumulation, and avoids
unnecessary admission & hospitalisation to an acute hospital.
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P2835
First ever report of histologically proven bronchiolitis obliterans organizing
pneumonia after antineoplastic treatment of a malignant pleural
mesothelioma with cisplatin and pemetrexed
Markus Lehmann, Axel Tobias Kempa, Franz Stanzel, Monika Serke.
Lungenklinik Hemer, Pneumologie, Hemer, Germany

We report a case of a 74 year old patient diagnosed with malignant pleural
mesothelioma who developed an interstitial pneumonia following chemotherapy
with platinum and pemetrexed.
The patient was treated with 6 courses of chemotherapy. On admission for the
sixth course he reported dyspnea on exertion. Blood gas analysis showed mild
hypoxemia. Computed tomography of the chest showed patchy opacities in both
lungs, some with a ground glass pattern. Six weeks later and after being treated
with several antibiotic agents, the respiratory failure and radiological findings
had dramatically worsened. We performed a transbronchial lung biopsy. The
histopathological examination of the biopsies showed the pattern of bronchiolitis
obliterans and organizing pneumonia. The patient was treated with steroids for
several weeks. While radiologic findings clearly improved, the respiratory failure
even worsened. The patient remained severely impaired in his quality of life.
Despite up to 20 percent of patients treated with an antineoplastic agent are
estimated to have some form of lung toxicity, just one suspected case of interstitial
pneumonia after chemotherapy with pemetrexed has been reported. Though, the
diagnosis has not been proven histologically [1]. Especially as the antifolate agents
gemcitabine and methotrexate are well known to cause lung injury, we think that
pemetrexed must be considered as the causing agent of the lung injury in our patient.
Reference:
[1] Loriot Y, Ferte C, Gomez-Roca C, Moldovan C, Bahleda R, Wislez M, et

al. Pemetrexed-induced pneumonitis: a case report. Clin Lung Cancer. 2009
Sep;10(5):364-6.

P2836
An analysis of indwelling pleural catheter (IPC) insertions for malignant
pleural effusions
Elaine Reid, Pasupathy Sivasothy, Stefan Marciniak. Respiratory Medicine,
Cambridge University Hospitals NHS Foundation Trust, Cambridge, United
Kingdom

Introduction: Persistent malignant pleural effusion (MPE) is a common compli-
cation of malignant disease. IPCs are a safe effective strategy to relieve dyspnoea,
maintain quality of life, reduce hospitalisation and length of hospital stay.
Objective: To describe the use and outcomes of IPCs in management of MPE.
Method: Retrospective analysis of 47 sequential IPC insertions for patients with
MPE’s in a single centre from May 2009 to February 2011.
Results: 47 IPC insertions for MPE were performed in 44 patients (1 bilateral and
2 repeated procedures)

21 patients had IPC insertion due to trapped lung, 19 patients after failed pleu-
rodesis. Median hospitalisation 2 days for elective admission (IQR 1), 6 days for
emergency admission (IQR 2.5). Median survival post insertion, if still insitu at
time of death, 35 days (IQR 28); mean 54 days (SD 54.5). Complication rates were
low; 2 cases of cellulitis, 2 cases of skin sensitivity to dressing, 1 tube displacement
and 1 fracturing of IPC requiring removal. IPCs were removed in 4 patients after
auto-pleurodesis. In 4 cases drainage ceased but IPCs were left insitu until end of
life. No difference in frequency of auto-pleurodesis in patients who had trapped
lung or failed pleurodesis.
Conclusions: IPC’s are effective and safe for management of MPE with low com-
plication rates and obvious cost benefit advantage in reduced hospital admissions
offering immediate and sustained relief of symptoms.

P2837
Unusual case of multiple pleural masses
Venu Sirpa, Parthipan Kanthapillai. Respiratory Medicine, Luton & Dunstable
Hospital, Luton, United Kingdom

A 80 year old lady was referred for evaluation of multiple pleural shadows. She
was diagnosed to have myasthenia gravis 30 years ago and was treated with

azathioprine until now. Six years ago she underwent bone marrow biopsy for
investigation of anemia which revealed hypoplastic marrow with specific red cell
aplasia including features consistent with azathioprine treatment.
Her hemoglobin was 11.5gm/dl. CT scan of the chest revealed multiple pleural
masses. CT guided biopsy of the pleura showed bone marrow with apparently
normal granulocytes, normoblasts, megakaryocytes and other myeloid elements.
There was no evidence of leukemia or malignancy noted. There was no pleural
or pulmonary tissue identified in the biopsy and the features were consistent with
extra medullary hemopoiesis (EMH).
EMH is the proliferation of blood elements outside the bone marrow cavity. This
mainly involves reticuloendothelial system (liver, spleen & lymph nodes) but is also
known to occur in every organ of the body including thyroid, pericardium, kidney
and lungs. Only a few cases of intra thoracic EMH have been reported in literature.
These may manifest as paraosseus masses, pleural masses or haemothorax either
alone or in combination. They occur characteristically either unilaterally or bilat-
erally in the posterior mediastinum. They present as rounded soft tissue opacities
paravertebrally with a clear cut outline. Neither calcification nor bony erosion has
been reported in these masses. EMH thus forms one of the important differential
diagnoses of posterior mediastinal masses. This case illustrates the importance of
considering EMH in the differential diagnosis of multiple pleural masses.

P2838
Comparative evaluation of alkaline phosphatase (ALP) & adenosine
deaminase (ADA) in pleural fluid and serum of patients with pleural effusions
Irene Tsilioni, Markos Minas, Vasiliki Tsolaki, Apostolos Triantaris,
Christos Daenas, Eirini Gerogianni, Konstantinos Gourgoulianis. Respiratory
Medicine Department, University of Thessaly Medical School, Larissa, Greece

Background: High levels of alkaline phosphatase (ALP) have been suggested for
the discrimination between exudative and transudative pleural effusions (PE).
Objectives: The purpose of this study is to assess the levels of ALP and Adenosine
Deaminase (ADA) in the pleural fluid of patients with PE. We also evaluate the
usefulness of ALP activity in differentiating transudates from exudates and further
in separating tuberculous PE from other causes of exudative effusions (malignant
and parapneumonic PE).
Materials and methods: A total of 60 patients, admitted to our hospital, having
PE due to various etiologies were included in this study. The patients were divided
into four groups according to the final diagnosis: 27 malignant, 19 parapneumonic,
8 tuberculous and 6 transudative PE.
Results: Both mean pleural fluid ALP and ADA values were significantly higher in
transudates compared to exudates (61.04±58.86 vs. 32.67±10.42 U/mL, p=0.012
and 39.81±41.83 vs. 8.22±4.15 U/L, p=0.0004 respectively). Parapneumonic and
tuberculous pleural fluid ALP and ADA levels were significantly higher compared
to malignant PE respectively. In ROC curve analysis, sensitivity and specificity
values were 98.1% and 83.3% respectively for a cut-off value of 9.2 U/L for
pleural ADA and 54.7% and 83.3% respectively for a cut-off value of 45 U/mL.
Conclusion: Both ADA and ALP showed the same specificity in distinguishing
exudative from transudative PE whereas ADA showed greater sensitivity compared
to ALP, although both biomarkers were significantly higher in exudates compared
to transudates.

P2839
The impact of malignant pleural effusion – A retrospective review
Richard Budd, Nanu Acharya, Muhammad Malik. Respiratory Medicine,
Barnsley Hospital NHS Foundation Trust, Barnsley, South Yokshire, United
Kingdom

Barnsley Hospital (BH) serves a population of 220,000 people. The respiratory
specialists have noticed a high burden of care associated with the management of
pleural disease. An average United Kingdom (UK) district general hospital would
expect to diagnose and treat approximately 250 new cases of malignant pleural
effusion (MPE) per year [1]. Projected figures suggest an increase of 100,000
cancer diagnoses per year within the UK of which 15% will have an associated
MPE [1]. One NHS bed day costs £225 [2] and with this in mind we considered
the workload and financial resources required to manage these cases.
Method: We retrospectively analysed data over an 18-month period, searching
clinical coding archives using the keyword “pleural effusion”. Cases with a malig-
nancy coded under the heading “primary diagnosis”, “diagnosis 1” or “diagnosis
2” were identified as having a MPE. These cases were reviewed to assess total
number of inpatient days, number of patient episodes and length of stay (LOS).
Results: Number of patient episodes for pleural effusion of any cause = 1195
Number of patient episodes for MPE = 226 (including recurrent admissions)
Number of MPE secondary to lung cancer = 90 (39.8%)
Average LOS for MPE = 7.3 days
Conclusion: The burden of MPE management at BH is significant, considering
that in this 18 month period 1650 inpatient days were utilised.
By highlighting the financial impact of this data there has been a successful bid
by the lead lung cancer specialist for funding of a medical thoracoscopy service in
BH. A recent audit of the medical thoracoscopy service has confirmed a reduction
in LOS and recurrent admissions.
Reference:
[1] British Thoracic Society Pleural Disease Guidelines 2010.
[2] http://www.institute.nhs.uk/.
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P2840
Desmoplastic small round cell tumour of the pleura. Report of a rare case
Iris Vlachantoni1, Evangelia Chondrou1, Margarita Baka2, Helen Kosmidis2,
Mina Gaga1. 17th Respiratory Medicine Department, “Sotira” Hospital, Athens,
Greece; 2Oncology Department, “Sotira” Children’s Hospital, Athens, Guyana

Background: Desmoplastic small round cell tumour (DSRCT) is a rare, highly
aggressive malignancy typically presenting as an abdomen mass. It usually occurs
in young population with male predominance.
Aim: To report a rare case of DSRCT arising from the pleura in a 15-year old
female
Methods: We present a clinical case of a young patient who presented with
dyspnoea on exertion thoracic back pain and significant weight loss. Physical
examination revealed decreased breath sounds of the right hemithorax. A com-
puted tomography scan suggested extensive pleural effusion combined with a
large pleural mass of the right side extending in the abdomen and paraortic
lymphadenopathy. A biopsy of the mass revealed histological and immunohisto-
chemical characteristics consistent with desmoplastic small round cell tumor. The
patient received 7 courses of chemotherapy according to the P6 protocol which
involves cyclophosphamide, doxorubicin and vincristine for courses 1-3 and 6,
ifosfamide and etoposide for courses 4, 5 and 7.
Results: The patient obtained a partial response after completion of chemotherapy
and, subsequently, she received local radiotherapy. Eight months after the initial
diagnosis the patient remains in a clinically stable condition.
Conclusion: Desmoplastic small round cell tumor is an uncommon aggressive
malignancy. It appears to be chemosensitive but response to treatment is only
short-lasting. Current literature suggests a multidisciplinary approach including
chemotherapy, radiation and surgery. However, prognosis remains poor.

P2841
Miliary mesothelioma: A consequence of trimodality therapy?
Lesek Purek, Sophie Laroumagne, Hervé Dutau, Philippe Astoul. Division of
Thoracic Oncology, Pleural Diseases, and Interventional Pulmonology, Hôpital
Nord – Université de la Méditerranée, Marseille, France

Background: Malignant pleural mesothelioma (MPM) is a rare cancer. Trimodal-
ity therapy (TMT) for resectable MPM, combining Cisplatin-based chemotherapy,
extrapleural pneumonectomy (EPP) and adjuvant high-dose radiotherapy, is one
of the therapeutic strategies with prolonged survival in selective cases. From two
recent clinical cases showing dissemination of the disease after multimodal ap-
proach, the authors perform a review of the literature trying to find a link between
metastatic evolution and aggressive therapeutic strategy.
Case reports: Two patients presenting with chest pain and pleural effusion had
MPM considered, after careful preoperative work–up including negative cerebral
magnetic resonance imaging (MRI), positron emission tomography (PET) and
negative mediastinoscopy, at a resectable stage. Both patients underwent TMT
receiving 3 cycles of chemotherapy followed by EPP and post-operative high-
dose radiotherapy. Recurrence of disease occurred 32 and 36 months respectively
after the end of TMT with the pattern of miliary spread in the contralateral pul-
monary parenchyma and with mediastinal lymph node involvement histologically
confirmed by biopsies taken under endoscopic procedure.
Discussion: The progression of MPM is usually recurrent and localized on the
ipsilateral hemithorax and metastasis are usually rare. Few papers show a miliary
metastatic pattern and the question should be if invasive and aggressive approach
increases this risk and this spectacular progression of a so-called “local disease”.
In our opinion true distant metastatic recurrences will become an important prob-
lem in future and a new therapeutic/strategic approach is necessary to maximize
distant metastatis control rates.

P2842
Primary pulmonary Hodgkin’s lymphoma with endobronchial involvement:
A case report
Oguzhan Okutan1, Omer Ayten2, Dilaver Demirel3, Ersin Demirer1,
Dilaver Tas1, Zafer Kartaloglu1. 1Pulmonary Medicine, GMMA Haydarpasa
Training Hospital, Istanbul, Turkey; 2Pulmonary Medicine, Military Hospital,
Van, Turkey; 3Pathology, GMMA Haydarpasa Training Hospital, Istanbul, Turkey

Pulmonary involvement in Hodgkin’s lymphoma can be observed frequently. How-
ever, primary pulmonary Hodgkin’s lymphoma is a very rare clinical type of the
disease. A case of primary pulmonary Hodgkin’s lymphoma with endobronchial
involvement is presented here.

Case: A twenty-three years old male patient with complaints of cough, hemopth-
ysis, chest pain at right side of thorax and efort dispnea was hospitalized. A well de-
fined homogenous dansity in the right upper zone obliterating paratracheal line was
observed at chest x-ray. Multiple lymphadenopathies in the mediastinum and a con-
solidation area of 8×10×6 cm in size showing air bronchograms in right lung upper
and middle lobes medial segment was reported at computed chest tomography.
A mass lesion obliterating the right upper lobe entrance showing sign of spreading
to the intermediate bronchus was observed with fiberoptic bronchoscopy.
Classical type of Hodgkin’s Disease was diagnosed by the histopathologic exam-
ination of mucosal biopsy specimen confirming a very rarely observed case of
primary pulmonary Hodgkin’s disease with endobrochial involvement.

290. Medical education

P2843
Health care professionals’s knowledges of OSAHS’s diagnosis
P.M Prapa1, I. Nikolopoulos1, P. Kythreotis1, Konstantinos Gourgoulianis2.
1Department of Respiratory and Critical Care Medicine, Sotiria Chest Hospital,
Athens, Greece; 2Respiratory Medicine Department, University of Thessaly,
Medical School, Larissa, Greece

Introduction: Obstructive Sleep Apnea/Hypopnea Syndrome (OSAHS), an in-
creasingly well-recognized disease, requires early diagnosis to improve quality
of life and prevent its complications. The aim of this study was to evaluate the
knowledge of Health Care Professionals’ in relation to OSAHS.
Methods: A questionnaire was designed to explore HCPs knowledge to identify
OSAHS. It was completed by Respiratory Physicians in a Pulmonary Department,
by General Practitioners in Primary Care Center and by Primary Care Physicians.
A panel of Respiratory Physicians evaluated the answers.
Results: A total of 138 HCPs completed the survey, (53,6% Respiratory Physi-
cians (n=74), 18,8% General Practitioners (n=26), 27,5% Primary Care Physicians
(n=38).
The HCP’s education on OSAHS was at University (33,4%), Post graduate (1,4%),
Medical literature (66,7%), day-to-day practice (53,6%) and medical residency
(60,9%).
The correct answers were for:
– Clinical symptoms: Snoring 78,2%, daytime sleepiness 87%, morning headaches

58% and nocturia 20,3%
– Complications: hypertension, 73,9%, chronic pulmonary heart disease 43.5%

and
– Clinical features: obesity 79,7%, large neck circumference 42%.
Logistic regression analysis revealed that physicians who acquired their knowledge
in their day-to-day practice on OSAHS were more likely to answer correct question
concerning clinical symptoms (OR=13.12,95%CI: 2.94-58.41, p<0.001) compli-
cations (OR=5.73, 95%CI: 2.31-14.23, p<0.001) and clinical features (OR=12.69,
95%CI: 4.87-33.07, p<0.001).
Conclusion: Following this study; education sessions must been introduced in all
education level in an attempt to improve the identification of this disorder and to
allow the Physicians to take part in the management of OSAHS.

P2844
Experience of an intercostal chest drain training course in the Yorkshire and
Humber postgraduate deanery
Georgina Esterbrook1, Tim Sutherland2, Matthew Callister2, James McCreanor1,
Joe Hogg1, Peter Smith1, Richard Teoh3, Jack Kastelik3. 1Respiratory Medicine,
Pinderfields General Hospital, Wakefield, West Yorkshire, United Kingdom;
2Respiratory Medicine, St James’s University Hospital, Leeds, West Yorkshire,
United Kingdom; 3Respiratory Medicine, Castle Hill Hospital, Hull, East
Yorkshire, United Kingdom

Introduction: A significant number of deaths and cases of serious harm have been
reported as a result of the insertion of seldinger chest drains. Reasons include poor
training and inadequate supervision of trainees. We devised a simulation chest
drain insertion course to improve competency and reduce adverse events.
Methods: A half-day course was devised, consisting of a lecture, theory examina-
tion, practical simulation session and a competency-based assessment. Emphasis
is placed on teaching current guidelines and small group supervised practice on
manikins. A certificate of competence is provided for all candidates successfully
completing the course. Feedback for each aspect of the course was collected based
on 5 point Likert scale.
Results: Over 18 months, 13 courses took place and 140 feedback forms returned.
In over 96% of cases, all aspects were rated as good or very good. The course
was praised for the ratio of trainers to candidates, the length of time for practice,
the seniority of the trainers and the length of course. A significant number of
candidates would recommend the course to a colleague as part of medical training.
Discussion: In our region, this is the first course dedicated to teaching seldinger
chest drain insertion. It successfully employs a variety of different educational
methods, and provides a ratio of senior trainers to candidates that facilitates learn-
ing. In comparison to other practical skills courses, this course dedicates more
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time to individual tuition and practice to thoroughly assess safety and competency.
We would recommend that the simulation training of chest drain insertion should
be available to all trainees in respiratory medicine.

P2845
Clinical impact of a program to educate community pharmacists in providing
proper inhalation technique for asthma patients
Masaya Takemura1, Katsumi Mitsui2, Masako Ido2, Misuzu Koyama3,
Masataka Matsumoto1, Daiki Inoue1, Kazufumi Takamatsu1, Ryo Itotani1,
Manabu Ishitoko1, Shinko Suzuki1, Kensaku Aihara1, Hitoshi Kagioka1,
Motonari Fukui1. 1Respiratory Disease Center, Tazuke Kofukai Medical Research
Institute, Kitano-Hospital, Osaka, Japan; 2Division of Pharmacy, Tazuke Kofukai
Medical Research Institute, Kitano-Hospital, Osaka, Japan; 3Division of
Pharmacy, Kita-ku Pharmaceutical Assocciation, Osaka, Japan

Background: Currently, more than 10 types of inhaler devices are available in the
asthma treatment. The prevalence of these inhalers has resulted in a wide range
of choices for clinicians but in confusion for both medical staffs and patients
regarding how to use inhaler devices correctly.
Objective: To evaluate the clinical impact of an educational program for com-
munity pharmacists to provide repeated instructions of correct and consistent
inhalation technique to asthma patients.
Methods: Since 2007, Kitano hospital and Kita-ku Pharmaceutical Association
Osaka have provided community-pharmacists with a regular educational program
on correct inhaler use once a year. Certified participants have instructed asthma pa-
tients to use inhalers with proper technique at regular intervals (at least 6 months).
We examined the frequency of asthma exacerbations, adherence to inhalation
regimen using a 5-point Likert scale questionnaire, and health status assessed by
St George’s Respiratory Questionnaire (SGRQ) in asthma patients before starting
the program and after four years.
Results: Usable information was obtained from 146 asthma patients at baseline and
143 those at 4 years. Compared with baseline values, significant decreases were
found in the frequency of asthma exacerbations (1.4±1.6 vs 1.0±1.4 times/yr,
p=0.042) and emergency room visits (0.5±1.0 vs 0.2±0.5 times/yr, p=0.004).
Adherence to the inhalation regimen significantly increased (p=0.041), but SGRQ
scores unchanged.
Conclusion: A regular program which educates community-pharmacists about
how to instruct patients in proper inhaler use may improve asthma control and
adherence to patients’ inhalation regimen.

P2846
Quit smoking in pregnancy with asthma
Olga Sukhovskaya, Olga Lavrova, Natalia Kolpinskaya. Research Institute of
Pulmonology, Pavlov’s State Medical University, St. Petersburg, Russian
Federation

The aim of this study was to identify the factors related to quit smoking during
pregnancy in patients with asthma. The sample included 990 pregnants (417 with
asthma) in age 18-40 years. They were interviewed about smoking and social
status. CO breath testing has been made for cigarette consumption.
Investigation shows that 26.4% pregnants without asthma were smokers (6.95±0.94
cigarette per day), 23% pregnants with asthma were smokers (7.06±1.2 cigarette
per day). Before pregnancy women smoked in 57.1% cases without asthma
(11.3±1.6 cigarette per day) and in 49.4% with asthma (10.6±1.7 cigarette per
day). Education programs were organized for pregnats with asthma. Health preg-
nants quit smoking in 14.7+1.9 week of pregnancy, patients with asthma – in
8.77+1.2 week. The cessation smoking program included of CO level measuring.
The discrepancy of answers and CO levels was in 22% of cases.
The factors, promotional quit smoking during pregnancy were: educational pro-
grams for smokers, non-smoking family (especially husband), high education,
support of husband in quit smoking. Unmarried pregnants smoked twice more
often than married women. Planned pregnancy contributed to smoking rejection,
so amount of smoking females was one and a half time smaller in comparison
with females with unplanned pregnancy. The number of women who had more
than one child was higher among non- smokers and abstinent smokers than among
smokers (p=0.004).
Conclusion: Smoking was founded in women with asthma so often as without
asthma. Pregnancy is a main factor to smoking cessation for women. Several
factors influence smoking cessation were: the educational programs for smoking,
non smoking their partners, marriage, high education, planned pregnancy.

P2847
Effect of training in educational programs at the level of control and quality
of life of patients with bronchial asthma
Olena Semendyayeva1, Nadiya Monogarova1, Denys Stupachenko2,
Alexandr Le3. 1Internal Medicine named after A.Y.Gubergrits, Donetsk National
Medical University named after M.Gorkyy, Donetsk, Ukraine; 2Department of
Thoracic Surgery, Donetsk Regional Clinical Territorial Medical Union, Donetsk,
Ukraine; 3Department of Pulmonology, Donetsk Regional Clinical Territorial
Medical Union, Donetsk, Ukraine

Objective: To study the effect of educational programs, training in asthma-school

on the level of control and quality of life in patients with persistent asthma,
detection of comorbidity.
Materials and methods: The study summarizes the results of the survey 57
patients with bronchial asthma, which for 5 years regularly attending classes in
the asthma-school. Of the 24 examined patients with severe asthma. To assess
the quality of life questionnaires were used AQLQ, ACQ. The direction of the
educational program on asthma involves several steps: asthma visiting schools for
physicians, asthma school for patients, creating Web sites for patients, listening to
lectures. The most effective training methods were group sessions of 5-7 patients,
round table, individual sessions with the doctor. Before the training of 40 patients
had not received basic therapy regularly. Currently, all of these patients have
a high commitment to treatment, through monitoring of their condition (filling
questionnaires of quality of life, regular spirometry advice specialist doctor). The
most frequently diagnosed gastroesophageal reflux disease (65%), drug intolerance
(23%), cardiovascular disease (30%), depression (26%). Treatment of comorbidity
improved control and adherence to treatment.
Conclusion: The long-term (over 5 years) studies of patients with persistent asthma
to an increase in adherence to treatment, improve disease control and quality of
life.We need to continue the search for new forms of patient education, not only
with asthma but also with chronic obstructive pulmonary disease.

P2848
Does a training programme in chest drain insertion improve patient safety?
Theodora Vatopoulou1, Chirag Dave2, Amanda James2, Dwight McLeod1.
1Respiratory Department, Sandwell Hospital, Birmingham, United Kingdom;
2Respiratory Department, Heartlands Hospital, Birmingham, United Kingdom

Introduction: Following the National Patient Safety Agency alert for intercostal
chest drain (ICD) insertion,our respiratory department introduced a training pro-
gramme for all registrars (SpRs) & junior doctors. Emphasis was placed on
completing a proforma at the time of insertion & notifying our team, so that
subsequent closer monitoring of the ICD management occurred.
Methods: A retrospective study of 52 consecutive ICD insertions notified at
Sandwell Hospital over a year (Jan09-Jan10, males 80%, median age 67 years)
was conducted. Indications for drainage,technique,documentation & complications
were audited. The results were compared with a previous departmental 6 month
audit.
Results: Medical SpRs inserted 12(23.07%), respiratory SpRs & senior house
officers (SHOs) 24 (46.15%), other SHOs 3 (5.7%), consultants 6 (11.5%), house
officers 1 (1.9%) & in 6 (11.5%) the grade was unknown. 21 (40%) were inserted
out of hours, 22 (42%) on the respiratory ward. Type of drain: 49 Seldinger
(94.2%), 2 blunt dissections (3.8%), 1 pigtail (1.9%). All indications were accord-
ing to British Thoracic Society guidelines: 21 pneumothoraces (40%), 29 pleural
effusions (55%) & replacing 2 blocked ICDs (5%). The average length of ICD in
situ 3.4 days compared to 5.2 previously. Complications included 1 empyema &
3 drains fell out. In the earlier audit, complications included ICD insertion into
a bulla, 1 insertion into the liver, 2 severe site infections & 2 re-admissions for
empyema.
Conclusions: ICD training programmes improve patient safety. As over half of
ICDs are placed by non-respiratory junior staff, there is a continual need for train-
ing. However, this is not just about ICD insertion; post insertion care, prompted
by the proforma reduces complications & length of ICD stay.

P2849
Competency assessment of foundation year 1 doctors in the prescription and
use of oxygen
David Tarpey, Diana Lees, Ana De Ramon. Respiratory Medicine, Warrington
General Hospital, Warrington, Cheshire, United Kingdom

Introduction: Oxygen is a commonly used drug in hospital medicine, with at least
25% of ward based patients receiving it at any one time. The UK National Patient
Safety Agency (NPSA) report on oxygen therapy in hospitals (2009) detailed over
200 incidents due to inappropriate oxygen prescription, with a subsequent mandate
that all oxygen should be prescribed as per national guidelines.
Aim: To assess competence levels in Foundation year 1 (F1) doctors in oxygen
prescription in our hospital trust.
Method: A questionnaire was completed at the beginning of the F1 year, to assess
understanding of oxygen prescription. This was repeated 6 months later following
teaching sessions and clinical experience.
Results: 22/30 (73% of F1 doctors) took the survey with a mean score of 58%
(range 40-80%). 18 (60% of the original cohort) took the test six months later with
an increased mean score of 67% (range 50-80%) p0.04.
Improvement was seen in the use of emergency oxygen in patients with normal
saturations (45% vs 78%), on oxygen prescription (63% vs 100%) and in the
correct procedure for stopping oxygen (45% vs 55%) Persistent knowledge gaps
were seen with target saturations (72% to 70%) and increasing flow rates to match
patient needs (32% vs 22%).
Conclusions: Results demonstrate a lack of knowledge of national guidance
amongst junior doctors. Improvement was demonstrated following teaching ses-
sions and clinical experience. Future training sessions should focus on areas where
improvement was not seen to increase adherence to guidelines and improve patient
care.
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P2850
The use of lambs chests in chest drain insertion simulation
Alasdair Nazerali-Maitland1, Mitchell Goldenberg2, Nadim Jiwa2. 1Department
of Internal Medicine, Queen’s University, Kingston, ON, Canada;
2Undergraduate Medicine, St. George’s University of London, London, United
Kingdom

In an attempt to familiarize medical trainees with chest drain insertion, we sought
to find a successful way of instructing students with its insertion technique.
Students were given a thirty-minute lecture on chest anatomy, indications for
insertion and then the insertion was demonstrated. Students were then taught the
Seldinger (tube over guide-wire) technique and also the surgical drain (directly-
visualized) insertion technique in a one-hour lab session. No direct comparison
was made between other popular simulation mediums (such as plastic models or
pork back ribs) nor then were students subsequently directly observed inserting
tubes on actual patients.
The students were instructed then monitored and scored on successful insertion
in the pleural space by an examiner informally. In discussion it was felt that the
tactile feedback from the lamb’s carcasses demonstrated outstanding anatomical
correlation and also demonstrated similar difficulties to human chest drain inser-
tion. Both the anterior & mid-axillary lines were clearly visualized as well as
the costal margins. There was also the opportunity to demonstrate administra-
tion of local anaesthetic agents as well as one of the most common pitfalls of
chest tube insertion: hitting the bone. The session was received very well with
feedback revealing an appropriate amount of time spent on both instruction and
demonstration.
Lamb’s thoraces are a superb medium for simulation-based instruction of chest
tube insertion. The use of an animal model has its benefits with respect to anatom-
ical realism and the tactile realism of feeling actual muscle and bone. It likely
provided a good stepping-stone between abstract classroom insertion instruction
and hospital patient insertion.

P2851
An assessment of physicians knowledge of the GINA guidelines
Victor Umoh1, Effiong Akpan2, Anthony Aluka3, Datonye Alasia1, John Ekott1.
1Department of Internal Medicine, University of Uyo, Uyo, Akwa-Ibom State,
Nigeria; 2Department of Internal Medicine, University of Calabar Teaching
Hospital, Calabar, Cross River State, Nigeria; 3Department of Family Medicine,
University of Calabar, Calabar, Cross River State, Nigeria

Introduction: The Global Strategy for Asthma Management and Prevention
(GINA) is useful in the management of asthma patients.
Aims and objectives: We hypothesized that many physicians who attend to asthma
patients are not familiar with the components of the GINA guidelines.
Methods: Based on the GINA guidelines, a multiple choice questionnaire which
addressed various components of the guidelines was distributed to physicians who
attend to asthma patients.
Results: 54 Physicians were randomly selected from among 118 physicians from
2 Teaching Hospitals in Nigeria: 31 from Internal medicine, 20 from Family
Medicine and 3 from Respiratory unit. There were 10 general internists, 2 medical
officers, 28 junior residents, 11 senior residents and 3 consultants. 72.2% of the
respondents did not attend any Continued Medical Education (CME) in asthma
after graduation. Those of them who attended a CME post graduation scored
higher than those who had not attended but this was not significant (39.78% Vs
31.2%) There was also an improvement in total performance with hierarchy but
this was not statistically significant. Respiratory physicians scored significantly
higher than the Internal medicine and the Family physicians (70.96% Vs 34.13%
Vs 37.09%). The knowledge of pathological basis of asthma had the highest
sub-score (50%) followed by diagnosis (48.7%) with asthma education having the
least score (16.6%). Overall the average total score was poor (37.2%).
Conclusion: By identifying the areas of deficiency in each group of Doctors we
can design education intervention programmes to improve the understanding of
the GINA guidelines among physicians and ultimately the quality of care.

P2852
Patients’ knowledge about inhalation therapy in pulmology – One year after
intervention
Ljudmila Nagorni-Obradovic, Dragica Pesut, Dejana Vukovic, Jovana Maskovic.
Internal Medicine, School of Medicine University of Belgrade, Belgrade, Serbia
Social Medicine, School of Medicine University of Belgrade, Belgrade, Serbia
Intensive Care Unit, Teaching Hospital of Lung Diseases, Belgrade, Serbia

Background: Inhalation therapy (IT) is important in successful treatment in
pulmonology.
Aim: To compare the knowledge about IT in patients (Pts) with asthma or COPD,
before and one year after the education was given.
Method: In January 2010 and January 2011, we used anonymous self created
six-item questionnaire to interview the same group of 56 Pts who were treated
with IT at University hospital (average age 56±12 years). We used McNemar test
for statistical analysis.
Results: The number and proportion of Pts with correct technique or positive
answers is shown in Table where p<0.01 = significant difference; NS = not
significant.

Table 1 - Results

Items/Questions 2010, N (%) 2011, N (%) p

1. Showed correct technique of using IT 20 (35.5) 30 (50) <0.01
2. IT is only for severe degree of disease 18 (32.1) 10 (17.8) <0.01
3. IT consists of various types of drugs 16 (28.6) 19 (33.9) NS
4. It is possible to addict to IT 17 (30.4) 12 (21.4) NS
5. Treatment interruption by Pt’s decision 24 (42.8) 22 (39.2) NS
6. Do not make difference between use of short

and long acting β2 agonists 40 (71.4) 38 (67.8) NS

Conclusions: One year after education, the Pts significantly corrected their tech-
nique of using IT and their misconception about using IT only in severe degree of
disease is decreased. Although improved, the knowledge related to the other items
requires further patients’ education.

P2853
Audit of intervention to improve educational experience in a respiratory
medicine department
Zoe Pond. Department of Respiratory Medicine, Queen Alexandra Hospital,
Portsmouth, United Kingdom

Introduction: A continuing rise in service pressures and reduced working hours
creates an ever increasing challenge in the provision of a good quality training
experience for junior doctors.
Objectives: The aims were to determine trainees’ perception of the education
in their current post, provide opportunity for suggestions for improvement, make
changes and then assess the effectiveness of changes made.
Methods: All juniors within the department were asked to complete an anonymous
questionnaire, covering educational aspects of their post, within the last few weeks
of July 2010. This was repeated in November to assess the impact of changes
made.
Results: Response rates of 87.5% (14/16) and 85% (17/20) were obtained with
all grades represented. Training was rated fair to excellent. The most useful edu-
cational experience for the more junior doctors, in both audits, were on call duties
where they were managing conditions they had not previously encountered. The
more senior trainees found ward rounds most helpful.
Areas for improvement identified in the first audit included enabling juniors to
attend grade-specific teaching, increasing ward round teaching, and increasing
opportunities for workplace based assessments.
Following implementation of changes, 62.5% reported workplace based assess-
ments gave useful feedback compared to 36% previously. Attendance at grade-
specific teaching increased from 57% to 89% in more junior trainees. All grades
commented on the usefulness of this teaching as it was targetted at their level.
Conclusions: Surverying trainees regarding their educational experience is useful
and can allow focussed intervention to improve areas of respiratory education.

P2854
Audit on pleural procedure in UK district general hospital
Amrithraj Bhatta, Imran Satia, Ram Sundar, Imran Aziz. Respiratory Medicine,
Royal Albert Edward Infirmary, Wigan, Lancashire, United Kingdom

Introduction: Intercostal Chest Drain (ICD) insertion is an invasive procedure in-
dicated in certain emergency and elective scenarios. The practice is changing with
more importance given to training, safety and use of ultrasound image guidance.
Aims: The aim of this audit was to access current awareness & training level of
junior doctors and level of practice.
Methods and results: First part of audit includes questionnaire survey on aware-
ness and competency. Of the 26 respondent, 61% were independently competent
at ICD insertion, but only 9% of them performed more than 10 procedures in last
one year. Only 23% of doctors had thoracic ultrasound training.
In the second part, 38 consecutive cases were audited retrospectively (male = 76%,
female = 24%).Pleural effusion (59%) and pneumothorax (31%) accounted for
most of the indications. 38% of the procedures performed out of hours and all of
them were justified. Only 68% had any form of consent documented. Majority
(85%) were inserted by senior doctors (ST3+ level). Bedside Ultrasound was
used in 80% of pleural effusion cases. The nursing drain observation chart was
maintained in 88% cases. 8% minor immediate complication reported, no death or
organ damage directly related to the procedure.
Discussion: This audit has demonstrated improving safety awareness that includes,
most of procedure performed by trained doctors and use of bedside ultrasound.
But it has highlited lack of training at junior doctors level,including thoracic ultra-
sound. Following this audit we have introduced the safety check list and training
programme for junior doctors including thoracic ultrasound technique.
References:
[1] T Havelock, BTS Pleural procedure guidelines 2010.
[2] NPSA Rapid response Report- NPSA/2008/RRR003.
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P2855
High-fidelity in-situ simulation – A novel training modality for non-invasive
ventilation
Anand Shah, Roger Sharpe, Thungo Kuwani. Postgraduate Medical Education,
North West London Hospitals Trust, London, United Kingdom

Introduction: Non-invasive ventilation (NIV) is an expanding treatment modality
requiring staff experience and training to ensure clinical effectiveness. Non-
specialist junior doctors and nurses often have infrequent exposure to NIV thereby
limiting confidence. Patients requiring NIV are often critically unwell and effective
crisis resource management (CRM) skills (e.g. communication, leadership, task
delegation) are often critical in achieving patient compliance and formulating clear
treatment plans. For these reasons, high-fidelity simulation provides an opportune
training modality where trainees can practise in a safe “real” setting to increase
self-confidence and develop key CRM skills.
Method: We designed an “in-situ” high-fidelity simulation-training module where
trainees partake in pre-designed undisclosed scenarios leading a multidisciplinary
team involving a nurse blind to the scenario and faculty “plants”. Scenarios are
constructed to provide challenging clinical and ethical situations pushing trainees
abilities to promote key skills at a registrar level. Candidates used a 6-point Likert
Scale questionnaire to self-analyse their performance and learning post-simulation.
Results: Pilot results show trainees have found the module improves confidence
in managing respiratory failure requiring NIV when added to a standard training
programme. The module additionally develops trainee insight into their situational
awareness as well as key communication, clinical decision-making, leadership and
team-working skills enabling a structure for future focused improvement.
Conclusions: High-fidelity simulation can be used as an effective training tool as
part of a comprehensive NIV training programme.

P2856
Continuing medical education: A contribute of the pneumologists in the
pre-hospital medicine
Paolo Michele Olia, Alessandro Querci. Emergency Department, Emergency
Ambulance Service A.S.L. 4, Prato, Italy

Untill now in Tuscany, the doctors of the Ambulance Service 118 originate from
general practitioners after specific qualifying courses, usually directed by resusci-
tators. In 1999, in Italy, was activated the Continuing Medical Education (CME)
and in 2002 the Tuscan Region acknowledged the provisions in the matter. As
our ambulance patients present a considerable number of low oxyhemoglobin
saturations (Olia et al., ERJ 2003: 44s, 381s), formative events in respiratory
diseases were carried out, involving specialists in respiratory medicine as teachers.
The events were: emergency management of airways, acute respiratory failure,
use of mechanical ventilators during ambulance transfers, alternative devices to
intubation, CPAP and non invasive ventilation, oxygen therapy.
Formative events were unrolled in 4 hours meetings. At the end of meetings, learn-
ing and approval tests were carried out, for acquire the CME credits. Participants
had to replay correctly at last the 80% of the questions and to attend the lesson’s
time. Moreover 2 short meetings of 2 hours each, were carried out and related to
some aspects of respiratory fatigue and spontaneous pneumothorax. 382 hours of
specialized formation, the 9% of all the formative hours dispensed from 2003 to
2010 by our Service, were delivered. 100% of the participants found interesting
the treated topics; 98.9±1.8% found them useful in theory and the 98.3±2.9% in
practice.
Besides the good results in CME credits, 1 point each hour, important concepts
and techniques, from the point of view of the pneumologists were explained,
showing a further vision of the respiratory emergencies and their management in
the pre-hospital medicine.

320. COPD: mechanisms and biomarker

2931
Association of testosterone level with phenotypic characteristics and
long-term outcomes of men with COPD in the ECLIPSE cohort
Richard Casaburi1, Richard V. Clark2, Bruce Miller3, Lisa Edwards4,
Stephen Rennard5, Ruth Tal-Singer3, Ronald Swerdloff6, Christina Wang6.
1Rehabilitation Clinical Trials Center, Los Angeles Biomedical Research Institute
at Harbor-UCLA Medical Center, Torrance, CA, United States; 2Muscle
Metabolism DPU, GlaxoSmithKline R&D, Research Triangle Park, NC, United
States; 3COPD Clinical Discovery, GlaxoSmithKline R&D, King of Prussia, PA,
United States; 4Biomedical Data Sciences, GlaxoSmithKline R&D, Research
Triangle Park, NC, United States; 5Pulmonary & Critical Care Medicine,
University of Nebraska Medical Center, Omaha, NE, United States; 6Department
of Medicine, Harbor-UCLA Medical Center and Los Angeles Biomedical
Research Center, Torrance, CA, United States

The impact of plasma total testosterone (T) level, measured by liquid chromatog-

raphy tandem mass spectrometry, was evaluated in 1296 male COPD patients
from the “Evaluation of COPD Longitudinally to Identify Predictive Surrogate
Endpoints” (ECLIPSE) study in which GOLD II-IV COPD patients were followed
without additional intervention for three years.
Median T level was 439 ng/dL. T level was not correlated with% pred FEV1 but
was inversely correlated with body mass index (BMI) (Spearman’s r=-0.47) and
positively correlated with% predicted total lung capacity (r=0.21), each p<0.001.
We detected weaker but statistically significant (p<0.05) negative correlation of
T with age, and positive correlation with 6 minute walk distance and emphysema
score on CT scan. In univariate analysis, subject death tended to be higher in those
with low T levels (OR 0.51, p=0.054); lower T level significantly predicted subject
death among those with stage II disease [OR 0.24, p=0.003]. In multivariate linear
regression analyses that included age,% predicted FEV1, BMI, smoking status and
T level, both COPD hospitalization and subject death were predicted by age and%
predicted FEV1 but T level was not predictive of COPD hospitalization and was
only predictive of higher subject death in stage II patients (OR 0.25 p=0.007).
In a large cohort of men with COPD, T level correlated with several COPD
phenotypic characteristics. Low T tended to predict higher death rate particu-
larly in subjects with moderate disease. The ECLIPSE Study was funded by
GlaxoSmithKline (SCO104960, NCT00292552)

2932
Relation of health-related quality of life, frequent exacerbation phenotype
and circulating systemic biomarkers in stable COPD
Daiana Stolz1, Francesco Blasi2, Renaud Louis3, Wim Boersma4,
Alicia Lacoma5, Kostantinos Kostikas6, Paola Castellotti2, Lucas Boeck1,
Branislava Milenkovic7, Tobias Welte8, Janko Rakic1, Emiel Wouters9,
Joachim Aerts10, Arturo Huerta11, Markos Minas6, Antoni Torres11,
Michael Tamm1. 1Clinic of Pulmonary Medicine, University Hospital, Basel,
Switzerland; 2IRCCS Policlinico Milan, University of Milan, Milan, Italy;
3Pneumology, University of Liege, Liege, Belgium; 4Pneumology, Medisch
Centrum, Alkmaar, Netherlands; 5Microbiology, Hospital Universitari Germans
Trais i Pujol, Badalona, Spain; 6Pneumology, University of Thessaly Medical
School, Larissa, Greece; 7Institute for Pulmonary Diseases, Clinical Centre of
Serbia, Belgrade, Serbia; 8Pneumology, Medizinische Hochschule Hannover,
Hannover, Germany; 9Pneumology, University Hospital Maastricht, Maastricht,
Netherlands; 10Pneumology, Amphia Hospital, Breda, Netherlands;
11Pneumology, Hospital Clinic, Barcelona, Spain

Background: We have evaluated the impact of the frequent exacerbation pheno-
type and circulating systemic biomarkers in the HRQL in a well characterized
cohort of COPD patients.
Methods: Data of 636 patients with stable COPD (GOLD II-IV) for ≥ 6 weeks
seeking care in pulmonary tertiary care hospitals in 10 European centers were
analyzed. Assessment included frequency of exacerbations in the previous year,
systemic biomarkers (procalcitonin, proANP, copeptin, proadrenomedullin), lung
function, SF-36, SGRQ, MMRC dyspnea score, and 6MWD test.
Results: Patients had a mean age of 66 yo ± 11; 74.1% were male; mean FEV1%
pred 48.2% ± 18.5. 205 (32.3%) were current smokers and 142 (22.32%) reported
frequent exacerbations (≥ 2/y). Median [95% CI] MMRC was 3 [2-3], 6MWD
was 390 m [325-445]. The mean SGRQ scores were: total 43.0±38.9; symptoms
48.6±23.1, activity 57.4±23.3, and impact 32.9±19.8. In a linear, univariate
regression analysis, frequent exacerbation phenotype, SaO2 at rest, desaturation
(< 88%) at exercise, FEV1% pred, MMRC, 6MWD, and Borg scale, but neither
current smoking nor circulating biomarkers were associated with the total SGRQ
score. In the multivariate analysis, frequent exacerbation phenotype [95%] 6.55
[3.04-10.06], FEV1% pred -0.09 [-0.17–0.003], MMRC 6.46 [4.83-8.00], 6MWD
-0.021 [-0.036- -0.006], Borg 1.35 [0.64-2.05] were independently associated with
the HRQL as assessed by the SGRQ total score.
Conclusions: Additionally to the variables related to COPD severity, the frequent
exacerbation phenotype is independently associated with the HRQL. Conversely,
systemic biomarkers are not related to HRQL in COPD at stable state.

2933
Anti-elastin immunity in COPD patients
Manuela Rinaldi, An Lehouck, Marc Decramer, Ghislaine Gayan-Ramirez,
Wim Janssens. Respiratory Research Unit, Katholieke Universiteit Leuven,
Leuven, Belgium

Introduction: The contribution of anti-elastin immunity in COPD is subject of in-
tense debate. Conflicting data are reported on the presence of serum auto-antibodies
against elastin fragments correlating with COPD severity. As auto-immunity is
driven by antigen-specific T cells, we investigated the presence of B cell and T
cell responses against elastin fragments in a large sample of COPD patients and
controls.
Material and methods: Anti-elastin antibodies were analyzed with indirect ELISA
on plasma samples of 352 COPD patients (GOLD 1-4) and 168 age-matched smok-
ing controls. In a random subgroup of 25 patients, T-cell responses against elastin
fragments were further determined with ELISPOT (IFN-g and IL-2) on peripheral
blood mononuclear cells (PBMC) and compared with responses of 5 non-smoking
age-matched controls.
Results: Increased titers of anti-elastin antibodies were found in 14.2% (24/168) of
smoking controls compared to 12.5% (44/352) of the COPD population (p=0.07).
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No significant correlation was found between anti-elastin antibodies and FEV1%
predicted (p=0.699), nor with the presence of emphysema on CT scan (p=0.150).
Despite significant responses to control antigen, ELISPOT analysis could not
detect increased T cell responses against elastin in any of the individuals.
Conclusion: Anti-elastin antibodies are not specific for COPD patients and do not
correlate with disease severity. The absence of elastin-specific T cell responses
further weakens the role of anti-elastin auto-immunity in the pathogenesis of
COPD.
Supported by FWO-Vlaanderen G.0687.09.

2934
Resting energy expenditure and adipose tissue leptin expression in patients
with COPD
Miroslav Brusik1, Peter Skyba1, Pavol Pobeha1, Jozef Ukropec2,
Barbara Ukropcova2, Daniela Gasperikova2, Ruzena Tkacova1, Pavol Joppa1.
1Department of Respiratory Medicine, and Tuberculosis, Faculty of Medicine, P.J.
Safarik University and L. Pasteur University Hospital, Kosice, Slovakia (Slovak
Republic); 2Institute of Experimental Endocrinology, Slovak Academy of
Sciences, Bratislava, Slovakia (Slovak Republic)

Aim: Increases in resting energy expenditure (REE) have been previously shown in
wasting COPD patients. Decreased leptin levels have been associated with weight
loss in patients with emphysema, however, adipose tissue (AT) leptin expression
has not been studied previously in COPD. Our scope was to investigate the REE,
leptin AT expression and serum levels in patients with COPD and different BMI.
Methods: 44 patients with stable COPD were divided into 3 groups: Group 1 with
BMI ≤20kg/m2 (n=9, 9 males, 61.4±8.2 years, FEV1 33.8±19.8%), Group 2 with
BMI 20-30kg/m2 (n=24, 20 males, 62.8±5.9 years, FEV1 59.4±22.7%) and Group
3 with BMI >30kg/m2 (n=11, 9 males, 60.2±8.0 years, FEV1 60.5±19.0%). REE
was measured by indirect calorimetry using a ventilated hood system. Samples
of subcutaneous AT were obtained by percutaneous biopsy. AT gene expression
was measured in duplicates with aid of the real-time PCR using the TaqMan gene
expression assays.
Results: REE per kg of body weight (REE/kg) decreased from Group 1 to Group 2
and 3 (32.9±6.1 vs 26.2±5.8 vs 23.9±6.6 kcal/kg/24 h, p=0.006), whereas leptin
AT expression (��Ct) and serum leptin levels increased (8.8±9.4 vs 44.1±20.9
vs 58.1±15.8, p<0.001; 0.8±0.9 vs 11.9±16.5 vs 28.9±21.5 μg/ml, p<0.001;
respectively). There was a significant inverse relationship between REE/kg and
both AT leptin expression and serum leptin levels (R= -0.458, p=0.002; R= -0.522,
p<0.001, respectively).
Conclusion: In patients with stable COPD resting metabolic rate increased with
decreasing BMI, in association with reductions in AT leptin expression. Low leptin
AT production is associated with hypermetabolism in lean COPD patients.
Support: VEGA 1/0227/11 and VVGS 36/10-11.

2935
Prevalence of anaemia in COPD: Less than what has been published before
Lorena Comeche Casanova1, Mª Jesus Llorente Alonso2, Irene
Albarrán Lozano3, Mª Paz Rodríguez Bolado1, Asunción Flórez Horcajada1,
Dolores Álvaro Álvarez1. 1Respiratory, Hospital Universitario de Móstoles,
Móstoles, Madrid, Spain; 2Biochemistry, Hospital Universitario de Móstoles,
Móstoles, Madrid, Spain; 3Statistical, Carlos III University, Madrid, Spain

Objectives: To determine the prevalence of anaemia in stable-phase COPD pa-
tients. To ascertain the differences in serum values of some biomarkers between
COPD patients with and without anaemia.
Population and methods: COPD stable outpatients were included. These patients
were followed up in the respiratory clinic and none of them could meet any of de
following exclusion criteria: moderate-severe exacerbations in the last two months;
asthma, thyroid disease, cancer in the last 5 years, liver disease, chronic heart
or renal failure, any origin blood loss background, B12 vitamin and folic acid
deficit. A set of tests were performed, including lung function test, blood samples
for hemogram and biochemistry and serum values of ultrasensitive CRP, IL6, IL8
and TNFalfa. Bootstrap methodology has been used in order to test differences
between with and without anaemia group.
Results: 130 patients were included, 116 (89,2%) were men, with an average age
of 64,2 years (DS 8,4) and a FEV1% postbronchodilatador of 49,7% (DS 15,6).
8 patients showed anaemia (6,2%). A summary of the biomarkers results for each
group is presented below.

Biomarkers COPD without anaemia group COPD with anaemia group p value
(n=122) (n=8)

IL6 23,7 (DS 91,4) 5,3 (DS 5) 0,003
IL8 32,8 (DS 72,8) 28,8 (DE 21,7) 0,72
TNFα 5,5 (DS 2) 6,1 (DS 2,1) 0,41
CRP 7,1 (DS 17,1) 16,8 (DS 26,9) 0,28

Conclusions: The anaemia prevalence in COPD is 6,2% in our study. We have
found significant differences in serum values of IL6 between COPD patients with
and without anaemia. The CRP serum values in patients with COPD and anaemia
were higher than the values in patients without anaemia.
This study has been partially financed by GlaxoSmithKline. SA. CRT114268.

2936
Can brain MRI explain cognitive decline in COPD? A pilot study
Rebecca A. Charlton1, James W. Dodd1, Martin van den Broek2, Franklyn
A. Howe1, Thomas R. Barrick1, Paul W. Jones1. 1Clinical Sciences, St George’s
University of London, London, United Kingdom; 2Department of
Neurospychology, St George’s NHS Trust, London, United Kingdom

Background: Cognitive deficits have been described in patients with COPD.
We used MRI to investigate brain structure in COPD patients with and without
evidence of cognitive decline and in healthy controls.
Methods: Participants (n=27) completed a full cognitive assessment and MRI scan.
Two groups of COPD patients were selected; those who demonstrated evidence of
cognitive decline (COPD-D; n=9) or who did not (COPD-ND; n=9). Age-matched
healthy controls (HC; n=9) were studied. Volumes of grey matter (GMV), white
matter (WMV), and white matter lesions (LV), were calculated. The presence of
lesions in the brain stem (BSL) and external capsule (ECL) was noted.
Results: Groups did not differ on measures of GMV or WMV. LV was significantly
greater in patients versus controls (t=-3.47, p=0.002); there was no difference be-
tween LV in COPD-ND and COPD-D (t=.342, p=.737). No significant group
difference in the presence of BSL was observed (X2(df2)=3.0, p=0.223), but ECL
was numerically more frequent in the COPD-D group (X2(df2)=5.64, p=0.060).
See Table 1.

Table 1. Demographics & MRI data

Controls (n=9) COPD-ND (n=9) COPD-D (n=9)

Age, years: Mean (SD) Range 70 (10) 57–88 70 (7) 60–82 70 (6) 60–81
Sex (m, f) 6, 3 5, 4 5, 4
GMV, mm3 736,164 (39,035) 741,856 (49,877) 729,649 (47,252)
WMV, mm3 683,854 (60,910) 688,437 (29,210) 686,654 (47,087)
LV, mm3 4,891 (3568) 18,220 (14,979) 15,901 (13,754)
% BSL 11% 44% 44%
% ECL 22% 44% 77%

Conclusion: COPD-D and COPD-ND patients both have more white matter lesions
than HC, possibly due to increased vascular risk. The significance of BSL and ECL
requires further exploration. Future analysis will use methods that detect change
in tissue microstructure, and associations between brain damage and cognition.

2937
Iron deficiency in non-anemic patients with chronic obstructive pulmonary
disease
Matthias Urban1, Otto Chris Burghuber1, Wolfgang Hübl2,
Georg-Christian Funk1. 1Ludwig-Boltzmann Institute for COPD and Respiratory
Epidemiology and Department for Respiratory and Critical Care Medicine, Otto
Wagner Spital, Vienna, Austria; 2Department of Laboratory Medicine,
Wilhelminenspital, Vienna, Austria

Background: Iron deficiency contributes to reduced exercise capacity in patients
with heart failure. The repletion of iron improves cognitive, symptomatic, and
exercise performance in these patients independent of hemoglobin. COPD shares
many functional features of heart failure. Thus iron deficiency could be a potential
therapeutic target in COPD.
Aims and objectives: The aim of this study was to determine the prevalence of
iron deficiency in non-anemic patients with COPD.
Methods: Serum markers of iron status were measured in 53 stable non-anemic
(hemoglobin>12 g/L) COPD patients (53% males; mean age 64±8 years, mean
FEV1predicted 41±18%; GOLD stage II, III, and IV was 34%, 32%, and 34%,
respectively). Iron deficiency was diagnosed when the serum ferritin level was
either <100 μg/l or was between 100 and 299 μg/l with the transferrin saturation
<20%.
Results: The serum ferritin level was <100 μg/l in 20 patients. The serum ferritin
level was between 100 and 299 μg/l and transferrin saturation was <20% in 6
patients. Thus iron deficiency was present in 49% of the patients. The median
soluble transferrin receptor to log_ferritin ratio was higher in patients with iron
deficiency (1.7, 1.0 to 1.4) compared to patients without (1.7, 1.4 to 2.0), p<0.001.
Conclusions: Iron deficiency is present in half of the patients with stable COPD.
A randomized, placebo-controlled trial should clarify whether repletion of iron
stores improves functional performance in COPD patients with iron deficiency.
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321. Barrier functions in sepsis and acute lung
injury

2938
TNF-α induced septic shock is attenuated in acid sphingomyelinase-deficient
mice
Lucy Kathleen Reiss1, Yang Yang1, Dieter Adam2, Stefan Uhlig1. 1Institute of
Pharmacology and Toxicology, Medical Faculty of RWTH Aachen University,
Aachen, Germany; 2Institute of Immunology, Christian-Albrechts University, Kiel,
Germany

TNF-α plays a major role as mediator of acute inflammation and apoptosis. Sur-
prisingly, little is known about the effects of high plasma levels of TNF-α on the
lung. Previous studies revealed that TNF-α causes lethal depression of systemic
circulation including hypothermia. The aim of this study was to investigate the
pulmonary effects of TNF-α in mechanically ventilated mice. Further, the role of
caspases and acid sphingomyelinase (ASMase) was examined.
C57BL/6 wild type and ASMase-/- mice received TNF-α intravenously; in ad-
dition, half of the animals were treated with the caspase inhibitor zVAD-fmk.
All mice were ventilated for 6h at VT=8mL/kg and f=180min-1 with FiO2=0.3
and PEEP=2cmH2O while lung functions were followed by the forced oscillation
technique. In order to reduce mortality due to septic shock, saline was given via an
arterial catheter and body temperature was stabilized at 37°C. Blood gases, lung
histopathology, pro-inflammatory mediators and microvascular permeability were
examined.
Fluid support and stabilization of body temperature were sufficient to avoid lethal
septic shock. Sepsis was indicated by high serum levels of pro-inflammatory medi-
ators and metabolic acidosis. TNF-α decreased blood pressure and increased heart
rate in wild type mice. ASMase-/- mice were protected from the cardiovascular
effects, but caspase inhibition had no influence. Although high levels of TNF-α
were detected in the lung, no severe pulmonary inflammation or alteration of lung
functions was found.
We conclude that septic shock caused by high circulating levels of TNF-α is partly
mediated by ASMase. However, TNF-α alone is not sufficient to cause acute lung
injury in ventilated mice.

2939
Pulmonary epithelial CCR3 promotes LPS-induced lung inflammation by
mediating release of IL-8
Bo Li1,2,3, Chunling Dong1,4, Guifang Wang1, Huiru Zheng1, Xiangdong Wang1,
Chunxue Bai1. 1Department of Pulmonary Medicine, Zhongshan Hospital,
Fudan University, Shanghai, China; 2Department of Human Anatomy, Norman
Bethune College of Medicine, Jilin University, Changchun, China; 3Lab. of Phys.
Biol, Shanghai Institute of Applied Physics, Chinese Academy of Sciences,
Shanghai, China; 4Department of Respiratory Medicine, Second Hospital, Jilin
University, Changchun, China

Objectives: Interleukin (IL)-8 from pulmonary epithelial cells has been suggested
to play an important role in the airway inflammation, although the mechanism
remains unclear. We envisioned a possibility that pulmonary epithelial CCR3 could
be involved in secretion and regulation of IL-8 and promote Lipopolysaccharide
(LPS)-induced lung inflammation.

Methods: Human bronchial epithelial cell line NCI-H292 and alveolar type II
epithelial cell line A549 were used to test role of CCR3 in production of IL-8
at cellular level. In vivo studies were performed on C57/BL6 mice instilled in-
tratracheally with LPS in a model of acute lung injury (ALI). The activity of a
CCR3-specific inhibitor (SB-328437) was measured in both in vitro and in vivo
systems.
Results: We found that expressions of CCR3 on NCI-H292 and A549 cells were
increased by 23% and 16%, respectively, 24 h after the challenge with LPS. LPS
increased IL-8 productions in NCI-H292 and A549 cells, which were inhibited
significantly by SB-328437. SB-328437 also diminished neutrophil recruitment in
alveolar airspaces and improved LPS-induced ALI accompanied with reduction of
IL-8 secretion in bronchoalveolar lavage fluid.
Conclusions: These results suggest that pulmonary epithelial CCR3 be involved
in progression of LPS-induced lung inflammation by mediating release of IL-8.
CCR3 in pulmonary epithelia may be an attractive target for development of
therapies for ALI.

2940
Lipopolysaccharide attenuates endothelial barrier function through a pp60Src

mediated inhibition of dimethylaminohydrolase (DDAH)
Saurabh Aggarwal, Shruti Sharma, Sanjiv Kumar, Stephen Black, Yali Hou.
Vascular Biology Center, Georgia Health Sciences University, Augusta, GA,
United States

Acute lung injury is a severe hypoxemic respiratory insufficiency associated with
alterations in lung structure and function. Previously, we found that decreases in
the activity of DDAH and increased in asymmetric dimethylarginine (ADMA)
contributes to the development of ALI in mice exposed to lipopolysaccharide
(LPS). In this study, we elucidated the mechanisms involved in the attenuation
of DDAH2 by LPS. Utilizing an electric cell impedance sensing apparatus, we
found that overexpression of DDAH2 in human lung microvascular endothelial
cells (HLMVEC) prevents the LPS (1 endotoxin unit/ml) induced decrease in
transendothelial resistance. Further, we found that overexpression of a dominant
negative mutant of pp60src attenuated the LPS mediated decrease in DDAH activity
and increase in ADMA levels. While, overexpression of a constitutively active
mutant decreased DDAH activity and increased ADMA levels without altering
DDAH2 protein levels. Further, LPS increased the interaction between DDAH2 and
pp60src and also increased its tyrosine phosphorylation. In the LPS treated mouse
lung, we found that the decrease in DDAH activity correlated with an increase in
pp60src interaction and tyrosine phosphorylation of DDAH2. Finally, the overex-
pression of DDAH2 in murine lung endothelial cells, using a polyethyleneimine
(PEI) derivative transfection reagent, led to an increase in DDAH activity, a
decrease in ADMA levels, and the attenuation of the LPS mediated increase in
the lung leak as measured by extravasation of Evans blue dye. The prevention of
the pp60src mediated decrease in DDAH activity may have clinical utility in the
prevention of LPS induced ALI.

2941
Role of ADAM17 in endotoxin-induced pulmonary inflammation
Daniela Dreymueller1,2 , Christian Martin2, Tanja Kogel1, Franz Martin Hess2,
Carl P. Blobel4, Keisuke Horiuchi3, Stefan Uhlig2, Andreas Ludwig1,2.
1Interdisciplinary Center for Clinical Research, Rwth Aachen University
Hospital, Aachen, Germany; 2Institute of Pharmacology and Toxicology, Rwth
Aachen University Hospital, Aachen, Germany; 3Division of Pulmonary
Medicine, Department of Medicine, Keio University, School of Medicine, Tokyo,
Japan; 4Arthritis and Tissue Degeneration Program, Hospital for Special
Surgery, Weill Medical College of Cornell University, New York, United States

Acute lung inflammation is associated with enhanced vascular permeability and
leukocyte recruitment. Several proinflammatory, soluble and surface-expressed
mediators, including TNFα, TNFR1/2, amphiregulin, IL-6R, IL-1R, L-selectin,
CX3CL1, and JAMs may become released by the activity of the metallopro-
teinases ADAM10 and ADAM17. We examined the role of these proteases in
vascular permeability and leukocyte transmigration in vitro by pharmacological
inhibition and lentiviral-mediated siRNA knockdown of ADAM10 and ADAM17.
The in vivo role of these proteases was studied in a murine model of LPS-induced
lung injury by pharmacological inhibition. The relevance of ADAM17 was further
analyzed by knockout of ADAM17 in endothelial or smooth muscle cells. The
BAL protein levels and the wet/dry-ratio served as markers of vascular permeabil-
ity and edema formation. Cell recruitment to the alveolar space and lung tissue
was analyzed by flow cytometry; cytokines were determined by ELISA. In vitro,
transmigration of neutrophils to IL-8 through pulmonary endothelial cells was
reduced by pharmacological inhibition as well as knockdown of ADAM10 or
ADAM17. LPS-mediated induction of permeability was reduced by pharmacolog-
ical inhibition, but not by ADAM10 knockdown, indicating a predominant role
of ADAM17 in the regulation of endothelial permeability. In vivo, LPS challenge
increased the wet/dry-ratio as well as the BAL levels of protein, TNFα, IL-6 and
leukocytes. All these effects were largely prevented by inhibitor application or
by knockout of ADAM17 in smooth muscle or endothelial cells. These results
indicate that local ADAM17 is involved in the onset of inflammation and tissue
injury during endotoxin-induced lung inflammation.
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2942
NADPH oxidase isoform 1 is expressed in lung tissue of ARDS patients and
decreases hyperoxia-induced ROS production and cell death in pulmonary
type II epithelial cells
Stephanie Carnesecchi1, Isabelle Dunand-Sauthier2, Grigory Singovsky1,
Yves Donati1, Karim Hammad1, Christine Deffert2 , Karl-Heinz Krause2,
Walter Reith2, Jean-Claude Pache2, Constance Barazzone1.
1Pathology/immunology and Pediatrics, Faculty of Medicine, Geneva,
Switzerland; 2Pathology/immunology, Faculty of Medicine, Geneva, Switzerland

We have previously reported that NADPH oxidase 1 (NOX1) deficiency prevented
hyperoxia-induced acute lung injury in mice and played an essential role in cell
death of mouse alveolar epithelial cells (Carnesecchi, S. et al., AJCCM, 2009;
180: 972-981). In order to determine the mechanisms by which NOX1 induces
epithelial cell death during hyperoxia, we specifically knock-down NOX1 in a
pulmonary epithelial cell line (MLE-12) using a lentiviral vector strategy. Our
results show that NOX1 mRNA was reduced by 35% after hyperoxia compared
to scramble siRNA (control cells). Hyperoxia-induced ROS production was inhib-
ited by 36% in transfected MLE-12 compared to control cells. In addition, we
demonstrated that NOX1 deletion leads to less hyperoxia-induced cell death ana-
lyzed by lactate deshydrogenase release, TUNEL staining and decreased cleaved
caspase 3. Hyperoxia-induced ERK phosphorylation, a MAPK involved in cell
death signaling was inhibited in NOX1-transfected cells. These data show that
NOX1 inhibition decreases hyperoxia-induced ROS production and cell death in
an epithelial cell line through ERK signaling pathways.
Furthermore, to determine whether NOX1 is also involved in human, we studied
NOX1 expression in lungs of ARDS patients by using immunostaining. We found
that NOX1 was highly expressed in alveolar type II cells of patients suffering from
ARDS in particularly in the exudative and organizing stages of the disease.
This study is the first direct demonstration that NOX1 is of crucial importance
in ARDS and might be responsible for the damage occurring in epithelial type II
cells.

2943
Conditioned medium from human mesenchymal stem cells restores both
amiloride sensitive sodium transport and epithelial permeability to protein
across alveolar epithelial cell monolayers in an in vitro model of alveolar
injury
Arnaud Goolaerts1, Nadia Randrianarisson2, Jérôme Larghero2,3,
Valérie Vanneaux2,3, Carole Planes4,5, Michael Matthay1,2, Christine Clerici1,2,6.
1Unité 773, INSERM, Paris, France; 2Physiologie, Université Paris Diderot,
Paris, France; 3Assistance Publique des Hôpitaux de Paris, APHP F-75010,
Paris, France; 4Physiologie, Université Paris 13, Paris, France; 5Assistance
Publique des Hôpitaux de Paris, APHP F-93000, Bobigny, France; 6Assistance
Publique des Hôpitaux de Paris, APHP F-75018, Paris, France

Patients with acute lung injury (ALI) have a decreased capacity to reabsorb
alveolar edema. Alveolar fluid clearance results from the electro-osmotic gradient
created by active sodium (Na) transport across alveolar epithelium. In various
models of ALI, MSCs reduce pulmonary edema and increase survival in mice,
but in some studies, MSC conditioned medium (MSC-CM) was as effective as
MSCs themselves. However, the mechanisms of MSC-CM beneficial effects re-
main unclear. Thus, in this study our objective was to test the effects of human
MSC-CM on vectorial ion transport and epithelial permeability in injured alveolar
epithelial cells (AEC). After 18 h of exposure to both hypoxia (3% O2) and 25
ng/ml cytomix (IL-1β, TNFα and INFγ) (CYT-HYX), there was an increase in
epithelial permeability measured by radio-labeled albumin over 12 h (1.6±0.40
vs 4.7±2.3%, p<0.05) and a marked decrease in transepithelial Na transport
(4.2±0.3 vs 1.7±0.1 μA.cm2), (p<0.05). After permeabilization of the basolateral
or apical membrane, we showed no change in Na,K-ATPase activity. We then
tested the effect of MSC-CM and found that AEC that were exposed to CYT-HX
in the presence of MSC-CM (i) completely prevented CYT-HX-induced increase
in protein permeability; (ii) restored the amiloride sensitive-Isc, and iii) increased
ENaC activity in the apical membrane. Taken together, these findings indicate
that MSC-CM exerts beneficial effects on the injured alveolar epithelium through
the preservation of epithelial barrier function and by restoring amiloride-sensitive
sodium transport.

2944
Epigenetic regulation of alveolar ion transport
Lukasz Wujak, Simone Becker, Werner Seeger, Rory Morty. Lung Development
and Remodelling, Max Planck Institute for Heart and Lung Research, Bad
Nauheim, Germany

The Na,K-ATPase regulates alveolar ion transport and fluid balance in the lung,
generating the driving force for alveolar fluid clearance (AFC). Transforming
growth factor (TGF)-β is a mediator of acute lung injury (ALI), and impacts AFC.
It was hypothesised that TGF-β influences Na,K-ATPase function by controlling
subunit expression and stoichiometry. The ATP1B1 subunit of the Na,K-ATPase
regulates cell-surface stability of the heteromeric Na,K-ATPase complex. Quan-
titative RT-PCR analysis revealed downregulation of the ATP1B1 gene both in
the lungs from ALI patients (4-fold; p=0.03) and lungs from bleomycin-treated
mice which developed ALI (2.1-fold; p=0.002); as well as in TGF-β-treated A549

cells (2-fold; p=0.02). Moreover, biotinylation and 86Rb+ uptake assays revealed
that TGF-β depleted Na,K-ATPase cell-surface abundance by 66%, and reduced
Na,K-ATPase activity by 85%, respectively, in primary mouse alveolar type II
cells (as well as in A549 cells; not shown). In sillico and dual-luciferase reporter
analyses of the ATP1B1 promoter identified several putative TGF-β-responsive el-
ements. Gene ablation experiments confirmed that the downregulation of ATP1B1
expression does not rely on conventional TGF-β transcriptional regulation. Rather,
an epigenetic mechanism based on class I histone deacetylase (HDAC) action is in-
volved in the regulation of ATP1B1 expression by TGF-β. This was clarified using a
class I HDAC inhibitor, MGCD0103. Preliminary siRNA knockdown experiments
suggest that HDAC1 and HDAC11 are the leading candidates implicated in this
process. Together, these data suggest that TGF-β impacts Na,K-ATPase function
by epigenetic regulation of subunit stoichiometry in the alveolar epithelium.

322. Treatment options and tumour biology of
malignant pleural mesothelioma

2946
Antitumor activity of MEK and PI3K inhibitors in malignant pleural
mesothelioma
Seigo Miyoshi1, Hironobu Hamada2, Naohiko Hamaguchi1, Hitoshi Katayama1,
Kazunori Irifune1, Ryoji Ito1, Tatsuhiko Miyazaki3, Jitsuo Higaki1. 1Department
of Integrated Medicine and Informatics, Ehime University Graduate School of
Medicine, Toon, Ehime, Japan; 2Department of Health and Sports Medical
Sciences, Graduate School of Health Sciences, Hiroshima University, Hiroshima,
Japan; 3Department of Pathogenomics, Ehime University Graduate School of
Medicine, Toon, Ehime, Japan

Background: Malignant pleural mesothelioma (MPM) is an aggressive malig-
nancy, and there is no approved targeted therapy for this disease.
Objective: We investigated the role of mitogen-activated protein kinase kinase
(MEK) inhibitor and phosphatidylinositol 3-kinase (PI3K) inhibitor as targeted
therapies for MPM.
Method: We examined the therapeutic efficacy of the MEK or PI3K inhibitor
against human MPM cell line EHMES-10 both in vitro and orthotopically in-
oculated into severe combined immunodeficient (SCID) mice. In addition, the
molecular mechanisms of these agents were confirmed in vitro and in vivo experi-
ments.
Results: MEK or PI3K inhibitor suppressed the growth of MPM model in dose
dependent manner both in vitro and in vivo studies. In addition, combining MEK
inhibitor with PI3K inhibitor resulted in an additive growth inhibitory effect.
EHMES-10 cells showed increasing the G1 cell cycle arrest and apoptosis by
treatment of MEK or PI3K inhibitor in vitro. Western blot analysis in vitro and
in vivo study showed increasing the p27kip1 and cleaved PARP expression and
decreasing the Cyclin E, CyclinD1 and procaspase 3 expressions. In addition,
these agents decreased the expression of hypoxia-inducible factor 1α and vascular
endothelial growth factor, which play an essential role in tumor angiogenesis and
progression.
Conclusion: Our results suggest that MEK or PI3K inhibitor is a promising
therapeutic strategy, and also provide a basis for useful combination of MEK and
PI3K inhibitors in patients with MPM.

2947
mTOR inhibition blocks tumor growth and pleural fluid accumulation in
experimental murine mesothelioma
Marialena Vazakidou1, Sophia Magouta1, Charis Moschos1, Magda Stratiki2 ,
Charis Roussos2, Ioannis Kalomenidis1. 12nd Deprartment of Pulmonary
Medicine, Athens University School of Medicine, Athens, Greece; 21st
Department of Critical Care and Pulmonary Services, Athens University School
of Medicine, Athens, Greece

mTOR is up-regulated in malignant mesothelioma. We aimed to evaluate the effect
of Temsirolimus, an mTOR inhibitor, in in vivo models of the disease.
AE17 and AB1 murine mesothelioma cells were injected into the right flank
of syngeneic mice (C57BL/6 and BALB-c, respectively) to create subcutaneous
tumors. C57BL/6 mice were injected intrapleurally with AE17 cells to create
pleural tumors and effusions. Animals were treated with Temsirolimus (20mg/kg)
or vehicle, 5 days/week starting when tumors become palpable (flank model) or on
days 2-6, 9-15 following the intrapleural injection of tumor cells (pleural model).
Among mice with AE17 flank tumors, the mean ±SEM tumor volume at day 26
was 1261±383mm3 in control and 383±86mm3 in treated animals (p<0.001).
Tumor cell apoptosis, assessed by TUNEL was significantly enhanced in mice
treated with Temsirolimus (p<0.001). In the AB1 flank model, tumor volume
was 1197±253mm3 in control and 174±76 mm3 in treated animals (p=0.026).
Among mice with pleural AE17 tumors, the mean ±SEM pleural fluid volume
at day 15 was 532±119microL in control and 240±44microL in treated animals
(p=0.018). The mean ±SEM pleural tumor weight was 739±72mg in control
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and 256±10mg in treated animals (p<0.001). Additionally, Temsirolimus retarded
murine mesothelioma cell growth and reduce the phosphorylation/activation of the
mTOR downstream protein, p70S6K protein, in vitro.
Inhibition of mTOR substantially reduced syngeneic mesothelioma growth blocked
pleural fluid accumulation in animals bearing mesothelioma tumors.

2948
Epigenetic deregulated translation control of C/EBP-alpha leads to increased
mesothelioma cell proliferation
Jun Zhong1, Nicola Miglino1, Michael Tamm1, Didier Lardinois2,
Lukas Bubendorf3, John Szilard4, Michael Roth1. 1Pulmonary Cell Research &
Pneumology, Dept Research and Internal Medicine, University Hospital Basel,
Basel, Switzerland; 2Thoracic Surgery, University Hospital Basel, Basel,
Switzerland; 3Dept. Pathology, University Hospital Basel, Basel, Switzerland;
4The Woolcock Institute of Medical Research, University of Sydney, Sydney, NSW,
Australia

Malignant pleural mesothelioma (MM) resists all available anticancer therapies.
A major pathology of MM is the uncontrolled cell proliferation and the fast local
spreading with rare metastasis. Therefore the inhibition of proliferation is a major
therapeutic target. Proliferation of MM cells was linked to mitogen activated
protein kinase (MAPK) activity. In this study we characterised the regulation
of MAPK regulated CCAAT/Enhancer binding proteins (C/EBP) and their role
in MM cell proliferation. In five human MM cell lines, cytosolic and nuclear
protein expression was determined by immuno-blotting and immuno-chemistry in
tissue sections. Transcription of C/EBPs was determined by real time PCR and
translation by a translation reporter assay. We observed a cell compartment specific
expression pattern of p38-α, -β and -γ MAPK in MM cells. Erk1/2 and p38 MAPK
together up-regulated the expression of C/EBP-β and -δ, while C/EBP-α was not
expressed. Compared to mesothelial cells C/EBP-α translation was reduced in
MM, while the mRNA was constitutively expressed. MM cells expressed a relative
high level of the C/EBP-α translation suppressor calreticulin, while eIF4E was
not significantly modified. Cell proliferation was inhibited by either the blockade
of Erk1/2, or p38-β and -γ MAPK, or C/EBP-β. Transfection with a C/EBP-α
expression vector reduced proliferation and increased the MM cell’s sensitivity
to steroids. Our data implies that in human MM cells an epigenetic mechanism
deregulates the translation control of the cell differentiation factor C/EBP-α which
leads to increased proliferation and drug resistance.

2949
The regulatory effect of microRNAs on STAT signaling in malignant
mesothelioma
Lisa Arzt1, Hannelore Kothmaier1, Franz Quehenberger2, Iris Halbwedl1,
Helmut H. Popper1. 1Medical University Graz, Institute of Pathology, Graz,
Austria; 2Medical University Graz, Institute for Medical Informatics, Statistics
and Documentation, Graz, Austria

Background/Aims: STAT1 is up- and STAT3 is downregulated in human malig-
nant mesothelioma (MM), a cancer with little knowledge about predictive factors
of outcome. The negative feedback loop of STAT1 is not functioning: SOCS1 and
PIAS1 are downregulated in MM. MicroRNAs (miRNAs) regulate the expression
of target mRNA. Therefore we aimed to quantify selected miRNAs in MM which
are thought to be involved in the regulation of the STAT signaling pathway.
Material/Methods: RNA was obtained from 35 formalin-fixed and paraffin-
embedded tumor tissue samples. MiRNAs were selected via in silico target
prediction tools. Quantitative real-time PCR was used to assess miRNA expression
levels. The reference gene RNU6B was used for normalization. An immunohis-
tochemical (IHC) staining with 5 antibodies was performed on tissue microarray
sections to correlate it with the results of the miRNA detection.
Results: MiR-106a (targeting STAT3) expression was increased in 63% of cases.
MiR-155, miR-19a and miR-30d* (targeting SOCS1, SOCS1 and STAT1, re-
spectively) were downregulated in all cases. Due to very low expression levels,
miR-196a*, miR-608 and miR-765 (targeting SOCS6, PIAS1, SOCS3 respectively)
were not detected. Positive IHC staining was achieved for STAT1, pSTAT1(Ser727),
STAT3 and PIAS1. STAT1 was higher expressed than STAT3; SOCS1 was not
detected by IHC.
Conclusion: The inverse correlation between pSTAT1 and miR-30d* (p=0.014)
indicates a regulatory effect and this miRNA may interact with STAT1 (p=0.062).
STAT3 is not affected by miR-106a (p=0.53) although this miRNA is expected
to play an important role in MM. Therefore additional targets have been selected
which are currently investigated.

2950
Epithelial-to-mesenchymal transition in malignant mesothelioma
Alicia Diaz-Baquero1, Beatriz Romero Romero1, Lourdes Gomez-Izquierdo2,
Rainiero Avila Polo2, Jose Martin-Juan1, Francisco Rodriguez-Panadero3.
1U.M.Q. Enfermedades Respiratorias, H.H.U.U. Virgen del Rocio, Sevilla, Spain;
2UGC Interhospitalaria de Anatomía Patológica, H.H.U.U. Virgen del Rocio,
Sevilla, Spain; 3Instituto de Biomedicina (Ibis), H.H.U.U. Virgen del Rocio,
Sevilla, Spain

Epithelial-to-mesenchymal transition EMT is a molecular-cellular process acti-

vated during embryonic development and tissue remodelling, by which epithelial
cells lose their polarity and cell contacts, acquire the expression of mesenchymal
markers and manifest a migratory phenotype. The progressive loss of E-cadherin is
coupled with expression of non-epithelial cadherins, process known as “cadherin
switching”. As tumours often mimic embryonic development, it has been postu-
lated that EMT represents a transient event in carcinomas progession. Malignant
Mesothelioma MM could represent an EMT in vivo model, because tumor cells
can exhibit epithelial, sarcomatous and biphasic differentiation. Forty five patients
with MM were investigated by immunohistochemical expression of cadherins
E,N,P,11,p120 catenin,SPARC and caveolin in two tissue microarrays. Protein
expression was scored from 0 to 3 in tumour and stroma. Data were correlated
with histologic patterns, thoracoscopy findings and survival. E-P cadherins expres-
sion was observed in 79,3% of epithelial MM without evidence in mesenchymal
component of mixed and sarcomatous types. N-11cadherins were detected in
20,6%, 29.4% and 17.6% of these histotypes,respectively.The mesenchymal mark-
ers were detected in 100% of sarcomatous and mixed MM and in a many samples
of epithelial group. Immunohistochemical data correlated with metastatic status,
multi-focal disease and poor survival, showed, in epithelial MM forms, weak
or absent E-Pcadherins expression, while N-11cadherins, mesenchymal markers
and P120 catenin were observed. Our results suggest that the aggressiveness of
MM,could be explained by the acquisition of a mesenchymal phenotype in the
context of EMT

2951
Second-line therapy in patients with malignant pleural mesothelioma. French
retrospective study 2005-2006
Jacques Margery1, Pierre Ruffie2, Frédéric Riviere1, David Planchard2, Hervé Le
Floch1, Wanda Gaspard1, Benjamin Besse2, Fabien Vaylet1. 1Pneumologie,
Hôpital d’Instruction des Armées Percy, Clamart, France; 2Oncologie Médicale,
Institut Gustave Roussy, Villejuif, France

Background: The role of second-line chemotherapy (SLC) is not yet established
in malignant pleural mesothelioma (MPM) but SLC is being used increasingly in
our experience because many patients are still fit at the time of disease progression.
Methods: In this retrospective study, we reviewed our experience of SLC in
pemetrexed-pretreated patients with MPM at two French thoracic oncology units
(Institut Gustave Roussy, Villejuif; Hôpital Percy, Clamart).
Results: Between January 2005 and December 2006, 84 consecutive patients with
MPM who progressed after pemetrexed-chemotherapy were enrolled. Forty-four
patients (52,3%) received a SLC. There were 30 men and 14 women. The median
age was 58 years (range, 34-76). Most patients had a PS ≤ 1 (82%) and an
epithelial histologic subtype (91%). The median time to progression (TTP) after
first-line chemotherapy was 6,1 months. The SLC was a pemetrexed therapy in
21 patients (with a relapse more than 3 months), and a new regime in 20 patients
(gemcitabine alone or with oxaliplatin). The other 3 patients were enrolled in a
phase I study. According to RECIST criteria, a partial response was observed in
7 patients and 9 patients had stable disease after SLC. The median TTP after
SLC was 3,8 months. The median survival was 12,2 months (range: 2 to 72
months). Four of these 44 patients then received third-line (4,8%) and two received
fourth-line therapy (2,4%).
Conclusions: Our experience suggests the feasibility of giving SLC to patients
with MPM who are healthy at the time of disease progression. The optimal
treatment has not been defined to date and prospective trials are needed in this
setting.

2952
Multimodality treatment of malignant pleural mesothelioma
Guntulu Ak1, Muzaffer Metintas1, Huseyin Yildirim1, Hasan Batirel2,
Cumhur Sivrikoz3, Gulden Sari1 , Egemen Doner3, Selma Metintas4,
Emine Dundar5. 1Department of Chest Disease, Eskisehir Osmangazi University
Medical Faculty, Eskisehir, Turkey; 2Department of Thoracic Surgery, Marmara
University Medical Faculty, Istanbul, Turkey; 3Department of Thoracic Surgery,
Eskisehir Osmangazi University Medical Faculty, Eskisehir, Turkey; 4Department
of Public Health, Eskisehir Osmangazi University Medical Faculty, Eskisehir,
Turkey; 5Department of Pathology, Eskisehir Osmangazi University Medical
Faculty, Eskisehir, Turkey

There is no widely accepted standart of care for patients with malignant pleural
mesothelioma (MPM). Multimodality treatment protocol should be the standard
approach in suitable patients and performed as a part of a trial: Biopsy proven
MPM of non-sarcomatiod cell type, T1-3, N0-1, M0, patient fit for extrapleu-
ral pneumonectomy (EPP), neo-/adjuant chemotherapy, and radical hemithoracic
irridation.
In this study we evaluated the outcome of our patients with MPM who were
treated by multimodality schedule including EPP, radical hemithoracic irridation,
and cisplatin-pemetrexed/gemcitabine chemotherapy regimen.
A total of 29 patients who consecutively underwent multimodality treatment
schedule, 15 men, 14 women, were included. Of the patients 24 had epithelial
cell type, 5 were mixed. 12 patients had stage 1 disease, 6 had II, 10 had III,
1 had IV (after surgery). Perioperative mortality (in 1 month) was 14% (4/28),
mortality during multimodal therapy schedule was 18% (5/28). Patients completed
multimodal Schedule were 19 (68%). Of the 19 patients completed multi-modality
treatment, 11 died, 8 are alive.
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For all patients, 28 cases, median survival was 19 months. For 19 cases completed
multimodality treatment schedule, MS was 41 months. The rate for 12, 36, 60-
month survival were 89.5%, 42.1%, 31.6% respectively. For 9 cases who could not
be completed multimodality tretament Schedule, median survival was 4 months.
We concluded that multimodality treatment schedule in MPM is provided quite
longer survival for selected cases.

323. COPD: burden of disease, imaging and
management

2953
Late-breaking abstract: Nasal symptoms are common in subjects with COPD
and concomitant heart disease
Anne Lindberg1,2, Lars-Gunnar Larsson2, Eva Rönmark2,3, Bo Lundbäck2,4.
1Department of Public Health and Clinical Medicine, Division of Medicine,
Umeå University, Umeå, Sweden; 2The OLIN studies, Department of Respiratory
Medicine, Sunderby Hospital, Luleå, Sweden; 3Department of Public Health and
Clinical Medicine, Occupational and Environmental Medicine, Umeå University,
Umeå, Sweden; 4Department of Internal Medicine/Krefting Research Centre,
Sahlgrenska Academy, Gothenburg University, Gothenburg, Sweden

Background: Systemic inflammation has been suggested as a possible link be-
tween cardiovascular (CV) disease and COPD. Also nasal symptoms have been
discussed in relation to COPD and systemic inflammation. Coincident data on
these conditions are scarce.
Aim: To give descriptive population based data on CV disease and nasal symptoms
in COPD and non-COPD.
Methods: All subjects with COPD according to GOLD, FEV1/FVC<0.70, were
identified (n=993) from clinical follow-ups in 2002-04 of the OLIN (Obstructive
Lung Disease in Northern Sweden) studies’ cohorts together with 993 gender-
and age-matched reference subjects without COPD (non-COPD, further divided
into normal and restrictive lung function, Nlf and Rlf). Interview-data on nasal
blocking/rhinitis and CV disease were used.
Results: CV disease (heart disease (HD), hypertension, stroke, claudicatio) was
more prevalent in COPD compared to in Nlf; 50.1% vs 41.0% (p<0.001) and
also the prevalence of HD (angina pectoris, heart failure, myocardial infarction),
18.5% and 13.7%, respectively (p=0.006). Nasal symptoms were more common
in COPD compared to in Nlf, 43.1% vs 32.3%, p<0.001. In Rlf the prevalence of
nasal symptoms, CV disease and HD was 41.0%, 59.0% and 24.4%, significantly
higher compared to in Nlf (p=0.017, p<0.001 and p<0.001) and all but nasal
symptoms also compared to in COPD (p=0.573, p=0.047 and p=0.017). In subjects
with COPD and HD, 53.0% had nasal symptoms, while 35.8% in Nlf and 62.2%
in Rlf.
Conclusion: Cardiovascular disease and nasal symptoms were common in COPD,
and Rlf did also identify a population with increased CV disease burden. The
overlap between heart disease and nasal symptoms was large in subjects with
COPD but also in Rlf.

2954
Prevalence of COPD in a rural population in India
Sundeep Salvi1, Sanjay Juvekar2, Jyoti Londhe1, Bill Brashier1, Sapna Madas1,
Peter Barnes3. 1Clinical Research, Chest Research Foundation, Pune,
Maharashtra, India; 2Vadu Rural Health Centre, King Edward Memorial
Hospital Research Centre, Pune, Maharashtra, India; 3Respiratory Medicine,
Imperial College, London, United Kingdom

COPD is a growing cause of morbidity and mortality across the world. How-
ever, there is little data on the burden of COPD in India, especially in the rural
population.
Aim: We aimed to study the prevalence and risk factors for COPD in a rural
population in India using the Burden of Obstructive Lung Disease (BOLD) study
protocol.
Methods: 3600 male and female subjects above the age of 25 yrs residing in 22 ru-
ral villages near Pune were randomly selected to participate in the study. 10 trained
field workers visited their homes, and after obtaining written informed consent,
administered the BOLD questionnaire and performed pre and post-bronchodilator
spirometry using ndd sprirometer. COPD was defined as post-bronchodilator
FEV1/FVC <70%.
Results: 2699 subjects (M: 49.9%; F: 50.1%) with a mean age 43.8±14.5 yrs
consented. Acceptable spirometry was obtained from 1745 subjects. The overall
prevalence of COPD was found to be 5.1% (M-6.5%; F-3.4%) and 85% of these
never smoked. Male gender [Adj OR: 1.93 (CI 1.2-3.3); p=0.01] and increasing
age [OR: 2.01 (CI 1.7-2.4); p<0.0001) were strongly associated with COPD. 70%
of the COPDs lived in homes that used biomass fuel for cooking compared to 30%
who used liquefied petroleum gas (LPG). Tobacco smoking on its own was signif-
icantly associated with COPD [OR: 2.34 (CI: 1.2-4.3); p=0.006], however, after
adjustment, the risk reduced [Adj OR: 1.88 (CI: 0.96-3.7); p=0.06]. Smokers who

used biomass fuel had a 3.2-fold higher prevalence of COPD than non-smokers
using LPG (p=0.01).
Conclusion: COPD is more common amongst non-smokers in the rural population
in India although smoking is a risk factor for COPD. Smokers who use biomass
fuel for cooking have a significant additive risk of COPD.

2955
Using the lower limit of normal to classify lung disease misses at risk people
David Mannino, Enrique Diaz. Pulmonary and Critical Care Medicine,
University of Kentucky, Lexington, United States

Background: The Global Initiative on Obstructive Lung Disease (GOLD) stages
for chronic obstructive pulmonary disease (COPD) uses a fixed ratio of the
post-bronchodilator forced expiratory volume in one second (FEV1)/ forced vital
capacity (FVC) of 0.70 as a threshold to define obstruction. Some advocate using
lower limit of normal (LLN) for the FEV1/FVC ratio, FEV1, and FVC to define
abnormality.
Objective: To determine mortality in a representative sample of the U.S. adult pop-
ulation comparing abnormality determined using GOLD criteria to that determined
using LLN criteria.
Methods: We used baseline data from the Third National Health and Nutrition
Examination Survey (NHANES III) and follow-up mortality data. We classified
subjects as obstructed, restricted, or normal based on the GOLD vs. the LLN cri-
teria. We used Cox proportional hazards models to determine the relation between
diagnosed lung disease and mortality, adjusting for covariates.
Results: Our study sample included 13,847 subjects, of whom 3,774 died during
the follow-up period. Of subjects classified as obstructed and restricted using
GOLD criteria, 20.9% and 18.0% were classified as normal using the LLN. Mor-
tality was increased in the obstructed (hazards ratio [HR] 1.48, 95% confidence
interval [CI] 1.21, 1.80) and restricted (HR 2.03, 95% CI 1.67, 2.45) subjects
classified as normal using the LLN, but abnormal using the GOLD criteria.
Conclusion: In the nationally representative NHANES III data, subjects classified
as normal using the LLN criteria but obstructed or restricted using the GOLD
criteria have a higher risk of mortality.

2956
Ten-year trend in the prevalence of chronic cough and phlegm among young
adults in Italy
Simone Accordini1, Veronica Cappa1, Isa Cerveri2, Cristina Bombieri3 ,
Massimiliano Bugiani4, Lucio Casali5, Lucia Cazzoletti1, Angelo Corsico2,
Marcello Ferrari6 , Virginia Ferretti7 , Alessandro Fois8, Francesca Locatelli1,
Alessandro Marcon1, Mario Olivieri9, Pietro Pirina8, Roberto de Marco1. 1Unit
of Epidemiology and Medical Statistics, University of Verona, Verona, Italy;
2Division of Respiratory Diseases, IRCCS San Matteo Hospital Foundation,
University of Pavia, Pavia, Italy; 3Unit of Biology and Genetics, University of
Verona, Verona, Italy; 4Unit of Pneumology, Local Health Agency ASL TO2,
Turin, Italy; 5Department of Internal Medicine, Section of Respiratory Diseases,
University of Perugia, Perugia, Italy; 6Section of Internal Medicine, University of
Verona, Verona, Italy; 7Department of Applied Health Sciences, University of
Pavia, Pavia, Italy; 8Institute of Respiratory Diseases, University of Sassari,
Sassari, Italy; 9Unit of Occupational Medicine, Azienda Ospedaliera Istituti
Ospitalieri di Verona, Verona, Italy

The presence of chronic cough and phlegm (on most days for a minimum of 3
months a year and for at least 2 successive years) identifies a subgroup of subjects
with a high risk of developing COPD, independently of smoking habits. We sought
to evaluate the ten-year trend in the prevalence of these symptoms among young
adults in Italy.
In 1998/2000, a screening questionnaire was mailed up to 3 times to general pop-
ulation samples of 20-44 year-old subjects, and eventually given over the phone
to the remaining non-responders, in the Italian Study on Asthma in Young Adults
(ISAYA) (9 centres; response rate = 72.7%). The same procedure was repeated
in the Gene Environment Interactions in Respiratory Diseases (GEIRD) study in
2007/2010 (7 centres; response rate = 57.2%).
In the 4 centres (Pavia, Sassari, Turin, Verona) involved in both the studies, the
adjusted percentage* of current smokers has decreased (from 34.3 to 27.4%;
p<0.001) during the past decade. The adjusted prevalence* of chronic cough and
phlegm (with the 95%CI) is reported in this table:

ISAYA (1998/2000) GEIRD (2007/2010) p-value
(n=8,931) (n=5,162)

Non-smokers 7.5% (7.1–7.9) 9.1% (8.2–10.1) 0.01
Past smokers 11.2% (10.6–11.9) 10.4% (9.9–10.9) 0.11
Current smokers 19.3% (18.4–20.2) 21.2% (18.4–24.3) 0.32
Total 12.4% (11.9–12.8) 12.6% (11.5–13.9) 0.74

*Adjusted for centre, type of contact (telephone vs mail), cumulative response rate, season of
response, sex, age.

The overall prevalence of chronic cough and phlegm has not changed during
the past decade among young adults in Italy, but a decrease is expected due to
the observed reduction in the percentage of current smokers. The increase in the
prevalence among non-smokers deserves further investigation.
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2957
Costs of COPD by disease severity
Sven-Arne Jansson1, Helena Backman1, Anna Stenling2, Anne Lindberg1,3,
Eva Rönmark1,3 , Bo Lundbäck1,4. 1The OLIN Studies, Norrbotten County
Council, Luleå, Sweden; 2AstraZeneca Nordic, AstraZeneca Nordic, Södertälje,
Sweden; 3Department of Public Health and Clinical Medicine, Umeå University,
Umeå, Sweden; 4Department of Internal Medicine/Respiratory Medicine and
Allergology, University of Gothenburg, Gothenburg, Sweden

Background: Chronic obstructive pulmonary disease (COPD) is one of the most
common chronic and disabling diseases worldwide, and the societal costs are high.
Aim: To estimate the societal costs of COPD in Sweden and to examine the
relationship between disease severity and costs.
Methods: The study sample was identified in earlier clinical examinations of gen-
eral population cohorts within the OLIN (Obstructive Lung Disease in Northern
Sweden) studies. The cohort consisted initially of 993 subjects fulfilling COPD
spirometric criteria (GOLD). In 2009-2010, telephone interviews on resource uti-
lization were made to a sample of 244 subjects, stratified by disease severity.
Interviews were performed quarterly to minimize the risk of recall bias. A non-
parametric Mann-Whitney U-test was used to test cost differences between groups;
p-values adjusted by Bonferroni correction. Unit costs from 2010 were applied.
Results: A highly significant relationship was found between disease severity
and costs. The mean annual total cost per patient in relation to disease severity
(GOLD) was: stage I � 811; II � 2,660; III � 7,068; and IV � 20,665. Indirect
costs were higher than direct costs in all severity stages. For direct costs, main
cost drivers were hospitalizations in stage III and IV, and drugs in stage I and II,
respectively. The main cost driver in indirect costs was productivity loss due to
early retirement, except in stage I where the driver was sick-leave. In comparison
with a similar study performed in 1999 a numerical increase in mean annual total
costs per patient was observed (ns).
Conclusions: The results indicate that the societal costs of COPD in Sweden are
substantial, and the costs increase considerably by disease severity.

2958
Associations between quantitative computed tomography (qCT) measures of
emphysema and mortality
Ane Johannessen1, Trude Duelien Skorge2, Thomas Blix Grydeland3,4,
Harvey Coxson5,6, Ernst Omenaas1,4, Amund Gulsvik3,4 , Per Bakke3,4. 1Centre
for Clinical Research, Haukeland University Hospital, Bergen, Norway;
2Department of Occupational Medicine, Haukeland University Hospital, Bergen,
Norway; 3Department of Thoracic Medicine, Haukeland University Hospital,
Bergen, Norway; 4Institute of Medicine, University of Bergen, Bergen, Norway;
5Department of Radiology, University of British Columbia, Vancouver, Canada;
6James Hogg iCAPTURE Centre for Cardiovascular and Pulmonary Research,
Vancouver General Hospital, Vancouver, Canada

Background: Knowledge is limited regarding associations between qCT measures
of emphysema and mortality.
Aims: To examine 6-year mortality (all-cause and chronic lower airway diseases
(ICD-10 codes J40-J47)) in relation to qCT measures of emphysema.
Methods: In the Norwegian GenKOLS study 2003-05, 947 ever-smokers (49%
with COPD) aged 40-85 years performed spirometry and qCT examination. Lung
inflation level was obtained by dividing CT measured lung volume by predicted
TLC. CT emphysema was estimated using% of lung voxels with X-ray attenuation
values less than -950 Hounsfield units (% low-attenuation areas (LAA)), expressed
in population quintiles. Mortality data from 2003-09 were gathered from the Nor-
wegian Cause of Death Registry. Gender-stratified Cox proportional hazards were
modelled, adjusting for FEV1, COPD status, age, BMI, smoking, inflation level.
Results: Both all-cause (n=106) and chronic lower airway diseases mortality
(n=31) increased with%LAA: from 3% and 0.5% in the lowest quintile to 32%
and 12% in the highest quintile. Unadjusted hazard ratios (HR) (95% CI) for
all-cause mortality were 14.1 (6.2, 32.0) for the highest quintile for women, and
8.4 (4.4, 16.1) for men. After adjustment, the trends remained the same, but were
(borderline) significant only for women (HR 3.7 (95% CI 0.9, 14.3). For chronic
lower airway mortality, the highest quintile%LAA had HR (95%CI) 47.2 (6, 377)
for women, and 39.7 (5, 301) for men. After adjustment, upper%LAA quintile had
HR 17.6 (95%CI 1, 308) for women and 2.5 (0, 47) for men.
Conclusions: qCT measures of emphysema are related to mortality, especially in
women. Subjects with high%LAA have a substantially elevated mortality risk.

2959
Impact of comorbidities on survival of patients with COPD according to
GOLD stages
Zagaceta Jorge1, Cabrera Carlos2, Divo Miguel3, Cote Claudia4, Juan De
Torres1, Josemaria Marin5, Ciro Casanova6, Victor Pinto-Plata7,
Santiago Carrizo5, Maria Sanchez-Carpintero1, Javier Zulueta1,
Bartolome Celli3. 1Pulmonary Medicine, Clinica Universidad de Navarra,
Pamplona, Navarra, Spain; 2Pulmonary Medicine, Hospital Universitario de
Gran Canaria Dr. Negrín, Las Palmas de G.C., Canarias, Spain; 3Pulmonary and
Critical Care, Brigham and Women’s Hospital, Boston, MA, United States;
4Pulmonary and Critical Care, Bay Pines Veterans Affairs Medical Center, Bay
Pines, FL, United States; 5Pulmonary Medicine, Hospital Miguel Servet,
Zaragoza, Spain;6Pulmonary Medicine, Hospital Nuestra Senora de la

Candelaria, Tenerife, Spain; 7Pulmonary and Critical Care, St. Elizabeth’s
Medical Center, Boston, MA, United States

Introduction: In COPD patients the impact of comorbidities on patient’s outcomes
is gaining interest. The aim of our study is to describe the role of comorbidities on
mortality according to COPD GOLD stages.
Methods: We enrolled and followed 1664 patients from the BODE cohort over 10
years in five tertiary centers in the USA and Spain.
Demographics, anthropometrics, physiological, comorbidities and survival with
cause of death were recorded systematically. Patients were grouped according to
GOLD stages I-II, III and IV. Tukey’s test was used to compare means among
groups. A multivariate analysis was used to select those comorbidities associated
with mortality. The effect of comorbidities over survival time was explored using
Cox proportional hazard.
Results: Groups characteristics and differences are shown in table 1. GOLD IV
subjects were significantly younger, had fewer comorbidities and higher mortality.
Furthermore comorbidities did not influence mortality in these subject and they
died mainly from COPD (Table 2 and 3).

In contrast, in patients in GOLD I-II and III several comorbidities influence survival
with lung cancer being the most important.(Table 3).
Conclusion: Different comorbidities have an impact in mortality at different
COPD GOLD stages. We suggest the inclusion of those comorbidities as part of
the evaluation of COPD patients.

2960
Glitazones are associated with reduced risk of COPD exacerbations and
mortality among patients with diabetes
David Au1,3, Thomas O’Riordan2, Chuan-Fen Liu1,4, Mark Perkins1,
John Toole2, Christopher Bryson1,3. 1Health Services Research and Development,
VA Puget Sound Health Care System, Seattle, WA, United States; 2Department of
Respiratory Clinical Research, Gilead Sciences, Seattle, WA, United States;
3Department of Medicine, University of Washington, Seattle, WA, United States;
4Health Services Research, University of Washington, Seattle, WA, United States

Introduction: Moderators of systemic inflammation may reduce risk of exacerba-
tions among patients with COPD. Glitazones, used in the treatment of diabetes,
also have anti-inflammatory properties. We sought to assess whether glitazones
were associated with a decreased risk of COPD exacerbations and mortality.
Study design: We performed a cohort study between 10/2005-09/2006 of all
US veterans who received an oral antihypoglycemic medication (sulfonureas,
biguanides, or glitazones) on more than one occasion. Our outcome measures
included outpatient COPD exacerbations, hospitalization for COPD, and all cause
mortality. Our primary exposure was glitazone use compared to sulfonureas and/or
biguanides. We used GEE to estimate the effect of glitazones and to adjust for
potential confounding factors.
Results: We identified 600,366 patients. Adjustment for age, sociodemographic
characteristics, comorbidity, and markers of COPD severity had minimal effects
on the point estimates. In comparison to either a sulfonylurea or biguanide, glita-
zones were associated with a significantly reduced risk of outpatient exacerbation
(Adjusted relative likelihood (Adj-RL), 95%CI: 0.79 (0.72-0.86), hospitalization
for COPD exacerbation (Adj-RL, 95%CI: 0.82 (0.69-0.97)) and all cause mortality
(Adj-RL, 95%CI: 0.89 (0.85-0.93)). These estimates were robust to sensitivity
analyses that imposed increasingly strict definitions of COPD.
Conclusion: Glitazones were associated with a significant reduction in COPD
exacerbations and all cause mortality. We hypothesize that this association may be
mediated through the anti-inflammatory properties of glitazones.
Funding: Gilead Sciences, Inc., & VA HSRD
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324. Comorbidities and management in primary
care

2961
Association of comorbidity and mortality in COPD
Bjorn Stallberg1, Karin Lisspers1, Scott Montgomery2, Josefin Sundh3,
Christer Janson4. 1Department of Public Health and Caring Sciences, Family
Medicine and Clinical Epidemiology, Uppsala University, Uppsala, Sweden;
2School of Health and Medical Sciences, Orebro University, Orebro, Sweden;
3Department of Respiratory Medicine, Orebro University Hospital, Orebro,
Sweden; 4Department of Medical Sciences, Respiratory Medicine & Allergology,
Uppsala University, Uppsala, Sweden

Introduction: The aim of this study was to investigate the association of comor-
bidity and underweight with all cause-mortality in COPD patients.
Methods: A total of 1548 patients with a diagnosis of COPD were randomly
selected from 56 primary care and 14 secondary care centres in Sweden. The
response rate was 75%. Information was collected using questionnaires in 2005
and record review for the period of 2000-2003. The Swedish Board of Health and
Welfare provided mortality data. Lung function and history of comorbidities were
obtained from the patients’ records. This analysis included patients with available
spirometry data. Cox’s proportional hazards model was used to estimate the hazard
ratio.
Results: A total of 552 patients (aged 34-75) were included in the study, 43%
men (mean age 65) and 57% women (mean age 62). Of all, 27% were current
smokers and mean FEV1 (percent of predicted) was 58. Over five years, in to-
tal 120 patients (22%) died, 13% in primary care and 33% in secondary care.
Mortality was significantly higher in patients with ischemic heart disease/cardiac
failure, hazard ratio 1.91 (95%CI 1.30-2.80), with hypertension, hazard ratio 1.83
(95%CI 1.22-2.75) and with underweight (BMI<20), hazard ratio 1.74 (95%CI
1.12-2.70) after adjustments for age, sex, smoking, education, level of care and
lung function. There was no significant difference in mortality for patients with
diabetes or depression.
Conclusion: Heart disease, hypertension and underweight were in this study
associated with higher mortality in COPD patients.

2962
Do patients suffering from heart failure (HF) and chronic obstructive
pulmonary disease (COPD) tolerate beta blocker (BB) treatment?
Teresa Gil1, Carmen Medina1, Leticia Fernández1, Francisco Javier Martínez1,
Antonio Ramírez2, Juan Ramón Siles1, Francisco Ruiz1. 1Cardiología, Hospital
Costa del Sol, Marbella, Málaga, Spain; 2Cardiología, Hospital Hospiten,
Estepona, Málaga, Spain

Justification and objectives: In clinical practice the use of BB in patients with
COPD is frequently avoided due to the risk of their inducing bronchospasm.
Nevertheless, cardioselective BB use under strict monitoring may be well tolerated
by and beneficial for many patients with HF and COPD.
Methods: We analized our experience with patients suffering from both HF and
COPD who were given outpatient BB treatment. Those suffering from severe
COPD were excluded.
Results: The group to be treated was made of 43 patients aged 63±8 with an aver-
age fraction ejection of 29, 2±6%, 60% of them of ischemic heart disease etiology.
Patients were separated in two groups: Group A, patients with airways obstruc-
tion and significant reversibility after bronchodilator test (FEVI>80 y FEV1/FVC
<0,7). Group B patients with confirmed fixed airways obstruction mild or moderate
(FEV1 75.45±7.75%. FEV1/FVC 0.60±0.51). All patients started treatment with
BB in low doses, which were gradually increased up to maximum tolerated ones,
no acute episodes of respiratory failure being shown in a 11±3 months follow-up
care period. The BB dosage had to be limited before reaching optimal levels in
just 5 patients due to worsening dyspnea. According to NYHA classification, their
functional status improved after the use of these drugs (p<0,01).
Conclusion: The use of BB under specialized cardiologist monitoring can be
beneficial for patients suffering from both HF and mild-moderate COPD. The
consequences of depriving patients of this treatment could be more harmful than
the possible respiratory complications that might set in after its administration.

2963
Dysfunctional breathing in asthma patients
Svetlana Chikina, Natalya Daragan, Alexander Chuchalin. Functional
Department, Research Institute of Pulmonology, Moscow, Russian Federation

Dysfunctional breathing (DB) coexisting with BA presents difficulties for clin-
icians. Criteria to distinguish these conditions are not defined. This study was
aimed at investigating DB in patients with or without BA.
Methods: This was a single-center cross-sectional study. We used the language of
dyspnoea, HADS scale, the Nijmegen questionnaire, spirometry, capnometry, and
blood gas analysis.

Results: 29 BA patients and 7 DB patients participated in the study. Of BA pa-
tients, 5 had clinical signs of DB (BA+DB group). Patients with DB and BA+DB
described their dyspnoea as “I am gasping for breath” (28.6% and 40%, respec-
tively, vs 4.2% of “pure” BA) and “My breathing requires more concentration”
(42.9% and 42.9% vs 10.3%, respectively). Only 1 BA patient (4%) described
expiratory difficulties. FEV1 was 2.35±0.95 L in “pure BA”; 2.08±0.62 L in
BA+DB and 3.13±0.9 L in DB group (p<0.05). Anxiety, hyperventilation and
blood hypocapnia prevailed in BA+DB group; median HADS-A scores were 12.0
(11.0 – 13.0), 9.0 (4.0 – 11.0) and 7.0 (3.0 – 8.0), the Nijmegen scores were 30.0
(27.0 – 31.0); 21.0 (15.0 – 32.0) and 14.5 (8.0 – 25.5) in BA+DB, DB and “pure”
BA groups, respectively.

Anxiety and hyperventilation in asthma patients with and without dysfunctional breathing

“Pure” BA group BA + DB group DB group

HADS-A >8 20.8 80* 42.9
Nijmegen >23 33.3 100* 42.9
Alveolar hypocapnia 11.5 20 57
Arterial hypocapnia 33 100 25

Data are given in % of patients. *p<0.05 vs “Pure” BA group.

Conclusion: Most BA patients perceive inspiratory dyspnoea but its quality de-
pends on coexisting DB. Alveolar and arterial CO2 are not indicative in up to 75%
of patients with DB. Therefore, distinguishing DB from BA should be primarily
based on verbal descriptions of dyspnoea.

2964
COPD disease severity stratification obtained by electronic review of
routinely collected primary care data
Dermot Ryan1,2, Feargal Ryan3, Catherine Blackaby4, Rupert Jones5,
David Price3,6. 1Medical Directorate, Leicester County and Rutland PCT,
Leicester, United Kingdom; 2Allergy and Respiratory Research Group, Centre for
Population Health Sciences, University of Edinburgh, Edinburgh, United
Kingdom; 3Clinical Review Services, Optimum Patient Care, Norwich, United
Kingdom; 4NHS Improvement: Lung, NHS, Leicester, United Kingdom; 5GP,
Armada Surgery, Plymouth, United Kingdom; 6General Practice and Primary
Care, University of Aberdeen, Aberdeen, United Kingdom

In COPD there are as yet many unknowns with regards to quantification by
severity strata and identification of high risk patients. As part of an incentivised
COPD improvement scheme, the clinical notes of 310.924 patients were reviewed
electronically. COPD severity was categorised by lung function and the DOSE
index to ascertain their need for medical intervention based on health status and
exacerbation history.
Results: 4214 had COPD as a coded diagnosis (prevalence 1.4%). of which 609
(14.5%) did not conform to NICE spirometric criteria for COPD (FEV1>80%
predicted) and 525 were of unknown severity. Further stratification employing the
multicomponent DOSE index with a cut off score of 4 revealed 177 high risk
patients, suitable for active case management.

Stratification based on % predicted FEV1

Severity % of those with COPD Number (3080)*

Mild 14.2 438
Moderate 49.8 1534
Severe 28.8 887
Very severe 7.2 221
DOSE >4 6.4 177

*DOSE patients counted twice.

Current individual management was assessed comparing status and treatment
against NICE COPD guidelines; Recommendations: 23.7% update spirometry;
17.8% oxygen saturation assessment;38.8% refer for pulmonary rehabilitation.
Pharmacologically, 56.1% were receiving optimum therapy;11.2% were receiving
no therapy.
Discussion: The use of electronic record review at practice level facilitates quantifi-
cation, stratification and classification of patients by disease severity. This should
facilitate individualised patient management by permitting therapy mapping and
identifying patients at most risk of exacerbation/hospitalisation who merit more
frequent review. At a population level, healthcare planning is facilitated.

2965
Integration of COPD management across primary and secondary care:
Feasibility and impact
Patrick White1, Craig Davidson2, Noel Baxter4, Lauren Hogg2, Jacqui Fenton3,
Jack Barker3, Paul Seed1, Hannah Thornton1. 1Primary Care and Public Health
Sciences, King’s College London, London, United Kingdom; 2Lane Fox Unit,
Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom;
3Respiratory Medicine, King’s College Hospital NHS Foundation Trust, London,
United Kingdom; 4Drs Holden, Marrinan, O’Connor, Baxter, Surrey Quays
Health Centre, London, United Kingdom

Introduction: Integration of COPD treatment across primary and secondary care
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aims to maximize resources, reduce waste, and optimize care. We evaluated a
service innovation in COPD across two hospitals and two primary care trusts
(PCTs) between 2008 and 2011.
Method: Five enhanced services: hospital-based admission-response; integrated
pulmonary rehabilitation (PR); intermediate care COPD service; bespoke elec-
tronic COPD clinical record; 24/7 emergency telephone support service. The
evaluation used routinely collected data to assess COPD admissions, primary care
COPD prescribing, contacts in the new services, interventions and outcomes in
the intermediate care service, and impact of 24/7 telephone support, and compared
outcomes to two adjacent PCTs.
Results: 6068 patients with COPD were identified in a population of 511,000
served by 98 practices. 2308 (38%) patients were referred to PR, an increase of
35%. 1100 patients were seen by the admission response service, 1230 in the
intermediate care service, and 453 were registered to use the 24/7 emergency
telephone line. Average admissions were 980/year, stable during the project, and
did not differ from admissions in 2.75 years before the project. Steady increase in
prescribing of tiotropium and of inhaled combination long-acting bronchodilators
and corticosteroids. No differences in numbers of COPD admissions or prescribing
rates compared to two adjacent PCTs over the same period. No differences in
admissions compared to 29 London PCTs
Conclusions: No impact of integrated COPD care was seen despite substantial
numbers of patients and practices taking part. Rising prescriptions of COPD drugs
were not reflected in a fall in admissions.

2966
Comorbidities at time of COPD diagnosis
David Price1,2 , David Halpin3, Robert Winter4,5, Susan Hill4 , Eric Bateman6,
Daryl Freeman7, Dermot Ryan8, Matthew Kearney4,9, Kevin Holton4,
Annie Burden2, Julie von Ziegenweidt2, Laurence Mascarenhas2,
Alison Chisholm2, Rupert Jones10. 1Centre of Academic Primary Care,
University of Aberdeen, Aberdeen, United Kingdom; 2Observational Research,
Research in Real Life, Norwich, United Kingdom; 3Royal Devon & Exeter
Hospital, NHS Foundation Trust, Exeter, United Kingdom; 4Respiratory
Programme, Department of Health, London, United Kingdom; 5NHS Future
Review, East of England Strategic Health Authority, Cambridge, United
Kingdom; 6Respiratory Medicine, University of Cape Town, Cape Town, South
Africa; 7General Practice with Specialist Interest in Respiratory Medicine,
Sheringham Medical Practice, Norfolk, United Kingdom; 8General Practice with
Specialist Interest in Respiratory Medicine, Woodbrook Medical Centre,
Loughborough, United Kingdom; 9General Practice with Specialist Interest in
Respiratory Medicine, Castlefields, Runcorn, United Kingdom; 10Peninsula
Medical School, University of Plymouth, Plymouth, United Kingdom

Rationale: Comorbidities can potentiate the morbidity of chronic obstructive pul-
monary disease (COPD), and vice versa. Patients with COPD often die as a result
of comorbidities.
Objectives: Evaluate prevalence of comorbidities at COPD diagnosis in real-world
patients over a 10-yr period.
Methods: Retrospective study using data from the United Kingdom’s General
Practice and Optimum Patient Care research databases. Eligible patients were:
≥40 yrs; received first COPD diagnostic code between 1990–2009; prescribed ≥2
COPD therapies in the year following diagnosis, had ≥2 yrs clinical data prior to
diagnosis. Prevalence of asthma, ischaemic heart disease (IHD), gastroesophageal
reflux disease (GERD) and diabetes mellitis (DM) were evaluated using diagnostic
codes and (for GERD and DM) prescribing records before COPD diagnosis.
Results: 38,859 eligible patients: 52.6% male, diagnosed with COPD at median
(IQR) age 68 (60–75)yrs. Over the period, asthma was recorded in 53.3% of
patients, falling from 71.1% in 1990 to 29.7% by 2008. In the 2 yrs prior to their
COPD diagnosis, 7.7% of patients consulted for IHD and 18.5% consulted, or
received prescriptions, for GERD and 9.6% for DM. The percentage of patients
consulting for comorbidities prior to COPD diagnosis increased over the study
period: IHD from 6.5% in 1990 to 11.5% in 2009; GERD from 1.5–8.4% and DM
from 4.4–12.5%.
Conclusions: These data confirm the presence of comorbidities in a substantial
proportion of the UK COPD population. Trends over the study period suggest bet-
ter differentiation of asthma and COPD diagnoses in recent years. The increasing
prevalence of comorbidities may indicate increased awareness of comorbidities or
improved diagnosis of COPD in patients treated for comorbidities.

2967
Short-term outcomes in community heart failure patients with chronic
obstructive pulmonary disease
Sudip Ghosh1, William Roberstson1, Jude Smith2, Jonathan Dexter2,
Noel OKelly2. 1Intergrated Medical/Cardiovascular Sciences, College of
Medicine, Leicester, United Kingdom; 2Long Term Conditions, Leicestershire
County Community Health Services, Melton Mowbray Community Hospital,
Leicestershire, United Kingdom

Aims: Heart failure (HF) and chronic obstructive pulmonary disease (COPD) are
common co-morbidities. The combination presents diagnostic challenges and has
been linked with worse prognosis in patients admitted to hospital. There is hardly
any prognostic data in patients with both co-morbidities in the community.
Methods and results: We evaluated 783 patients (27.2%) with left ventricular

systolic dysfunction under the care of a regional nurse-led community heart failure
team between June 2007 - June 2010. 101 patients (12.9%) also had a diagnosis of
COPD. 94% of patients were on loop diuretics; 83% on ACE Inhibitors, 74% on β-
blockers; 9.6% were on bronchodilators and 42% on aldosterone antagonists. Mean
age of the patients was 77.9±5.7 years; Mean follow-up was 28.2±2.9 months.
β-blocker utilization was markedly lower in patients receiving bronchodilators
compared to those without (overall 24.4% vs 81%; P<0.0001). 24 month survival
was 93% in patients with HF alone and 89% in those with both co-morbidities
(P=NS) The presence of COPD was associated with increased HF hospitalizations
[HR 1.56 (1.4-2.1); P<0.001] and major adverse cardiovascular events [HR 1.23
(1.03-1.75); P<0.001].

Conclusions: COPD is a common co-morbidity in ambulatory HF patients in the
community and is a powerful predictor of worsening HF. It does not however
appear to affect short-term mortality in ambulatory HF patients.

325. Noninvasive ventilation on the intensive care
unit: from novel application to end of life issues

2968
Noninvasive mechanical ventilation in patients with acute respiratory failure
due to H1N1 infection
Eva Tonveronachi1, Ilaria Valentini1, Andrea Fabiani1, Rosanna Vaschetto2,
Antonina Pigna3, Riccardo Maviglia4, Gabriela Sangiorgi5 , Massimo Gorini6,
Marco Adversi3, Gianfranco Di Nino3, Stefano Faenza5, Massimo Antonelli4 ,
Paolo Navalesi2, Stefano Nava1. 1Respiratory ICU, Sant’Orsola Malpighi
Hospital, Bologna, Italy; 2SCDU, Universita’ Piemonte Orientale, Ospedale
della Carita’, Novara, Italy; 3Anestesia e Terapia Intensiva Polivalente,
Sant’Orsola Malpighi Hospital, Bologna, Italy; 4Department of Intensive Care
and Anesthesiology, Policlinico Universitario A. Gemelli, Università Cattolica del
Sacro Cuore, Roma, Italy; 5Anestesiologia e Rianimazione, Sant’Orsola Malpighi
Hospital, Bologna, Italy; 6Respiratory ICU, Ospedale Careggi, Firenze, Italy

We evaluated the clinical outcomes of consecutive patients positive for H1N1 and
admitted to 6 Intensive Care Units in Italy for severe Acute Respiratory Failure
and requiring non-invasive mechanical ventilation (NIV). 29/54 (54%) patients
admitted to the ICUs needed immediate intubation for gasping, coma or respiratory
arrest. The remaining 25 patients (mean age 49.8±12) underwent an NIV trial as a
first line treatment using the helmet (n.19 patients) or a total face mask (n.6). Arte-
rial Blood Gases (ABGs) at enrolment were: pH=7,41±0.02, PaO2/FiO2=117±64
and PaCO2=40,5±9. At the first ABGs control (between 30’ and 90’) PaO2/FiO2
significantly (p<0.001) improved to 187±43 with a concomitant decrease in
PaCO2 to 36.4±9. Mean duration of NIV was 49.8±33 hrs. 10/25 (40%) of the
patients required intubation after 20.3 hrs. Overall mortality rate was 7/25 (28%),
with all the deaths occurring in the NIV failure group. NIV failure had a lower
PaO2/FiO2 at admission (78.6±21 vs 152.4±32 p<0.01, for NIV failure and
success, respectively) and 5/7 patients had a known risk factor (i.e.hematological
malignancies (n.2), previous solid organ transplant (n.1),multiple sclerosis (n.1) and
CHF (n.1) None of the operators were apparently contaminated by the virus. NIV
may be safely used to treat patients with severe ARF due to H1N1 infections. The
success rate was similar for that reported in the literature for ALI/ARDS patients.

2969
NIV and influenza A H1N1 pneumonia
Antonello Nicolini1 , Mario Santo2, Monica Bonfiglio3, Alberto Carrassi4.
1Respiratory Diseases Department, Respiratory Intermediate Care Unit, Sestri
Levante, Italy; 2Internal Medicine Department, Medical Intermediate Care Unit,
Lavagna, Italy; 3Emergency Department, Intensive Care Unit, Lavagna, Italy;
4Respiratory Diseases Department, Intermediate Care Unit, St. Paul Hospital,
Bari, Italy

Background: NIV was not recommended for patients with influenza A H1N1
virus pneumonia complicated by ALI or acute ARDS,because, although it could
temporarily improve oxygenation, it does not necessarily change the natural dis-
ease course.In this regard several authors have reported high rates of NIV failure
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in pandemic influenza A H1N1 pneumonia.However, other authors have recently
reported some cases demonstrating the effectiveness of NIV in ARDS/ALI related
to H1N1 pneumonia.
Aim and methods: The objective of this study is to describe the clinical character-
istics of patients with diagnosis of Influenza A H1N1 pneumonia with ARDS/ALI
with whom NIV has been effective.75 patients affected by Influenza A H1N1
pneumonia were admitted to our Hospitals: among them,29 patients presented
ARDS/ALI;5 patients were admitted to ICU, and 24 underwent NIV and admitted
to RICU.
Results: NIV failed in 3 of the 24 patients, but in 21 had a good outcome.
None of the patients treated with NIV died.
The duration of NIV was 5.0±1.9 days and the hospital stay 11.2±4.0 days. The
average P/F ratio at admission was 184.6±29.2 and SAPSII was17.8±2.6; the av-
erage P/F ratio after 1 h of NIV was 239.1±42.3. No patient had multiorgan failure.
Discussion: In our study NIV had a success in 21 of the 24 patients (87.5%) and
this the higher rate of success described in the literature: in our opinion the reasons
explaining the results could be the choice of the patients to be treated with ALI
and mild ARDS (P/F ≥ 150), and the strict following of the predictors of success
for NIV as SAPSII ≤ 34 and P/F after 1 hour of NIV ≤175. Clinicians should
be aware of pulmonary complications of influenza A H1N1 and strictly select the
patients to undergo niv: perhaps, can we give niv a chance?

2970
Non-invasive ventilation with neurally adjusted ventilatory assist improves
patient-ventilator interaction
Martin Dres1, Matthieu Schmidt1, Matthieu Raux2, Thomas Similowski1,
Alexandre Demoule1. 1Service de Pneumologie et de Réanimation Médicale,
Groupe Hospitalier Pitié Salpétrière, Paris, France; 2Departement d’Anesthésie
et de Réanimation, Groupe Hospitalier Pitié Salpétrière, Paris, France

Neurally adjusted ventilatory assist (NAVA) is a mode of partial ventilatory support
in which neural inspiratory activity is monitored and cycled through the contin-
uous esophageal recording of the diaphragmatic electromyogram (EAdi). In non
invasive ventilation (NIV), leaks can lead to patient-ventilator asynchronies which
are source of failure. Then, using NAVA in NIV could, like in invasive ventilation,
improve patient-ventilator interaction.
We analyzed whether, in comparison with pressure support (PS) with or without
NIV algorithm (PS-NIV+ or PS-NIV0), NAVA with or without NIV algorithm
(NAVA-NIV+ or NAVA-NIV0) could reduce inspiratory trigger delay, improve
expiratory synchrony, and reduce the number of patient-ventilator asynchronies
in NIV post-extubation patients. Randomly, the patients were ventilated during
ten minutes in these four modes. Ventilatory breathing pattern and asynchronies
(inspiratory and expiratory trigger delay, ineffective effort, autotriggering, double
triggering, premature and late cycling) were compared between the four groups.
Seventeen patients were observed. Switching from PS-NIV+ to NAVA-NIV+ and
from PS-NIV0 to NAVA-NIV0 did not appear to significantly modify the pattern
of breathing. Leaks were significantly higher between NIV+ and NIV0. Inspiratory
trigger delay was significantly shorter in NAVA-NIV+ than in PS-NIV+ (20 vs.
980ms, p < 000.1) and in NAVA-NIV0 than PS-NIV0 (10 vs 590ms, p <0.001).
The asynchrony index significantly decreased when PS was switched to NAVA in
both conditions (21.7 vs 8.1% and 43.1 vs 6.2%; p <0.0001).
Compared to PS, NIV with NAVA improves patient-ventilator interaction which
did not depend of the leaks level.

2971
Prevention of extubation failure in high-risk neuromuscular disease patients
Luciana Paladini, Giovanna Arcaro, Federico Gallan, Maria Rita Marchi,
Fausto Braccioni, Maddalena Chizzolini, Alessia Donà, Andrea Vianello.
Respiratory Pathophysiology Division, University-City Hospital of Padova,
Padova, Italy

Background: A substantial proportion of Neuromuscular Disease (NMD) pts

who undergo invasive MV for ARF should be considered at high risk for extu-
bation failure. We prospectively investigated the efficacy of early application of
Non-Invasive Ventilation (NIV) combined with Assisted Coughing (AC) as an
intervention aimed at preventing extubation failure in NMD pts.
Methods: Prospective analysis of the short-term outcomes of 10 NMD pts who
were treated by NIV and AC immediately after extubation (Group A) and compar-
ison with the outcomes of 10 historical control pts who received Standard Medical
Treatment (SMT) alone (Group B).
Results: Significantly fewer pts who received the treatment protocol required rein-
tubation and tracheostomy compared with those who received SMT (reintubation:
3 vs 10; tracheostomy: 3 vs 9; p=0.002 and 0.01, respectively). Pts in Group
A remained for a shorter time in the RICU compared to Group B (7.8±3.9 vs
23.8±15.8 days; p=0.006).
Conclusions: Preventive application of NIV plus AC after extubation provides
an important advantage to NMD pts by averting the need for reintubation or
tracheostomy, and shortening their stay in the RICU.

2972
Do patients sleep under noninvasive ventilation (NIV) in the intensive care
unit (ICU)?
Ana Cordoba Izquierdo, Xavier Drouot, Arnaud W. Thille, Fabrice Galia,
Laurent Brochard. Réanimation Médicale, AP-HP, Centre Hospitalier Albert
Chenevier-Henri Mondor, Créteil, France Unité Explorations Fonctionnelles,
AP-HP,Centre Hospitalier Albert Chenevier-Henri Mondor, Créteil, France
Service de Soins Intensifs, Hôpital Universitaire de Genève et Université de
Genève, Geneva, Switzerland

Rationale: Whether patients receiving NIV are really sleeping in the ICU, and
whether sleep occurs during the NIV sessions is unknown. In addition the ven-
tilator used may influence patient-ventilator synchronizarion (1) and cause sleep
disruption (2).
Objectives: 1. To analyze sleep quality and quantity in ICU patients receiving NIV
for acute hypercapnic respiratory failure (AHRF). 2. To compare sleep between
two different types of ventilators (these results are not yet available).
Material and methods: Prospective study on consecutive ICU patients treated by
NIV for AHRF. On the 2nd to 4th day of admission patients were randomized to
receive NIV with their current ICU ventilator or with a specific NIV ventilator
(Respironics V60) and a polysomnographic study was conducted during a 17
hour-period (3pm to 8am).
Results: 14 patients included, 7 in each group, age 73±9, pH 7.28±0.07,
PCO2 77±18 mmHg. Previous respiratory disease: COPD 39%, obesity hy-
poventilation/sleep apnea syndrome 43%. Time under NIV previous to inclusion
18±11hours. Time under NIV during the study period 7.5±1 hours in 2 or 3
sessions.
During the study period patients slept 5.9±2 hours (42±2% stages 1+ 2, 38±2%
stage 3, 12±6% REM) with a fragmentation index of 29±13 arousals and awak-
enings per hour of sleep. 76% of the total sleep time (4.5±1.3 hours) happened
during the night period (11pm to 8am), and 80% took place under NIV.
Conclusions: In patients treated for AHRF in the ICU, sleep architecture is rel-
atively preserved, with most of the sleep time occurring at night. NIV seems to
favour sleep during the night period.
1. Carteaux G. Intensive Care Medicine 2009;35: S22
4. Fanfulla F. Am J Respir Crit Care Med 2005;172:619.

2973
Ethical issues in idiopathic pulmonary fibrosis with acute respiratory failure
(IPF-ARF): An Italian survey
Raffaele Scala1, Stefano Nava2, Antonio Corrado3, Marco Confalonieri4 ,
Nicola Facciolongo5. 1UO Pneumologia e UTIR, Ospedale Campo di Marte,
Lucca, Italy; 2UO Pneumologia e UTIR, Ospedale S. Orsola, Bologna, Italy;
3UTIP, Azienda Ospedaliera-Universitaria Careggi, Firenze, Italy; 4UO
Pneumologia e UTIR, Ospedale Cattinara, Trieste, Italy; 5UO Pneumologia e
UTIR, Arcispedale S. Maria Nuova, Reggio Emilia, Italy

Aims: To determine Italian Pulmonologist’s attitudes and behaviour towards diag-
nostic and therapeutical choices in competent IPF-ARF patients.
Methods: A web-site survey (30-items questionnaire) was sent to all the members
of the Study Groups of Respiratory Intensive Care and Diffuse Lung Diseases of
Italian Association of Italian Pulmonologists (January-March 2009).
Results: 248/370 (67%) physicians responded to the questionnaire (>60%:over-
fifties, male, Catholics).
About 75% of respondents agreed on having anticipated directives and on eventu-
ally communicating bad news about IPF-ARF.
>75% of respondents answered that any diagnostic (BAL and/or TBB) and ther-
apeutical choices (drugs,ventilation,palliative care) should be discussed with the
patients and relatives. However, almost 50% of respondents reported to start
ventilation and palliative care only in <25% of cases.
BAL under NIV was recommended to eventually find the cause of ARF by half of
respondents, while 77% reported to perform BAL and/or TBB in <25% of cases.
More responders stated that NIV was not likely to improve survival (76.7% vs
10.0%) and to facilitate the communication with the relatives (50.7% vs 19.4%).
43.5% of the physicians did not agree on the concept of using NIV to reduce
dyspnea and 40% on its use to gain time for end-of-life decisions. >60% of the
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respondents considered to perform NIV and intubation when a reversible ARF
cause is supposed.
About 60% of the respondents used NIV and palliation in <25% of cases, while
>90% of them intubated patients in <25% of cases.
Conclusions: A discrepancy between attitudes and behaviour of Italian Pulmo-
nologists emerged towards IPF-ARF issues.

2974
Are inpatients with COPD requiring treatment with NIV receiving adequate
palliative care at the end of their life?
William Kent, Seher Zaidi, Thomas Bongers. Respiratory Medicine, Southport
and Ormskirk NHS Hospital Trust, Southport, United Kingdom

Introduction: Although beneficial to many patients, recent data suggests signif-
icant mortality rates of up to 25% with acute Non-Invasive Ventilation (NIV)
treatment [1]. It is therefore important to recognize when treatment is failing and
when palliative care is appropriate.
Methods: A retrospective case note review of patients who died with type II
respiratory failure due to COPD on NIV as ceiling of treatment was performed.
Patients were identified at two hospital sites (University Hospital=UH) and (Dis-
trict General Hospital=DGH). The diagnosis, prognosis, discussion with next of
kin and management plan for each patient was studied. For the DGH patients it was
also recorded whether they had been prescribed “prn medications” for palliative
relief of their symptoms.
Results: 16 DGH/21UH patients were identified and the results combined. Prog-
nosis was identified as poor in 30/37 patients (81%). Discussion with next of kin
took place in 30/37 patients (81%). A “care of the dying” pathway was started
in 7/37 patients (19%). In the DGH patients, “prn medications” were prescribed
in 7/16 patients (44%). No Cardio Respiratory Resusitation (CPR) decision was
made in 2/16 patients which resulted in inappropriate CPR attempts.
Conclusion: This study highlights the deficiency in our management of end of life
care in patients with end stage COPD on NIV. We need to improve our decision
making with regards to CPR decisions, symptom control and appropriate palliative
care.
References:
[1] Roberts CM, et al. Acidosis, non-invasive ventilation and mortality in hospi-

talised COPD exacerbations. Thorax. 2011 Jan;66(1):43-8.

326. Chest physiotherapy and breathing
retraining

2976
Does manual therapy provide additional benefit to breathing retraining in the
management of dysfunctional breathing? A randomised controlled trial
Mandy Jones1, Fiona Troup2, John Nugus3, Michael Roughton4,
Margaret Hodson3,5, Charlotte Rayner6, Frances Bowen7, Jennifer Pryor3,5 .
1Health Science and Social Care, Brunel University, London, United Kingdom;
2Physiotherapy, Physio Clinics, London, United Kingdom; 3Respiratory
Medicine, Royal Brompton and Harefield NHS Trust, London, United Kingdom;
4Statistics, R-Squared Statistics, London, United Kingdom; 5Respiratory
Medicine, NHLI/Imperial College, London, United Kingdom; 6Respiratory
Medicine, Parkside Hospital, London, United Kingdom; 7Respiratory Medicine,
Hammersmith Hosital Imperial College Healthcare NHS Trust, London, United
Kingdom

Introduction: Dysfunctional breathing (DB) is a respiratory disorder associated
with significant patient morbidity. It is characterized by unexplained breathlessnes
and an abnormal breathing pattern, with combinations of erratic breathing, episodic
breath holding and sighing, or hyperventilation. Treatment involves breathing re-
training through respiratory physiotherapy. Recently, manual therapy has been used
as a treatment component; but no evidence exists to validate its use. We sought
to investigate the effects of manual therapy in addition to breathing retraining in
patients with DB.
Methods: 60 subjects with primary DB were randomized into either breathing
retraining (standard treatment; n=30) or breathing retraining plus manual therapy
(intervention; n=30). Both groups received standardised respiratory physiotherapy:

Table 1. Analysis of primary and secondary outcomes

Measurement Treatment Effect (95% CI) p value

Nijmegen score 2.8 (–1.1 to 6.6) 0.16
HAD Anxiety 0.6 (–0.8 to 2.0) 0.39
HAD Depression 0.3 (–0.6 to 1.2) 0.51
Breath hold 1.4 (–2.0 to 4.8) 0.41
FEV1 0.02 (–0.04 to 0.09) 0.45
FVC 0.01 (–0.09 to 0.1) 0.91

DB education; breathing retraining; home regime; audio disc. Subjects in the
intervention group received additional manual therapy.
Results: No significant difference was found between groups for the primary
outcome Nijmegen score or any secondary outcome measures (Table 1).
Conclusion: Breathing retraining is the primary management for patients with
DB. Our results suggest the additional use of manual therapy provides no further
benefit and cannot be recommended in clinical practice.

2977
Efficacy of airway clearance therapy with different autonomy degrees in
nonCF-BE: Randomized cross-over trial
Beatriz Herrero1,2,3 , Eva Polverino1,2,3 , Dani Martí Romeu1,2,3, Jordi Vilaró1,2,3,4.
1Respiratory Disease Department, Hospital Clínic, Barcelona, Spain; 2IDIBAPS
(Institut d’Investigacions Biomèdiques Agustí Pi Sunyer), University of
Barcelona, Barcelona, Spain; 3CIBERES, CIBER de Enfermedades
Respiratorias, Mallorca, Spain; 4Facultat de Ciències de la Salut Blanquerna,
Universitat Ramon Lull, Barcelona, Spain

Airways clearance techniques are an important part of chronic treatment of
non-cystic fibrosis bronchiectasis (nonCF-BE). Notwithstanding, the literature
supporting their clinical use is still poor.
Aim: To evaluate effectiveness in mucus clearance and tolerance of 3 respi-
ratory techniques with different autonomy degrees: ELTGOL (physiotherapist-
administered), Autogenic drainage (self-administered) and a temporary positive
expiratory pressure device, named Uniko.
Design: Randomized crossover trial.
Population: Clinically stable adult nonCF-BE patients, sputum production
≥15ml/day.
Methods: Each technique is applied in 3 sessions on alternate days (1 week
washout). Sputum was registered at the end session, after 1h and 24h.
Results: 7 patients were enrolled in the study (median age 69; mean FEV1
70±16%). AD obtained the major short-time sputum production (mean values:
ELTGOL 7gr; AD 15gr; Uniko 7gr). By contrast, Uniko and ELTGOL showed
a higher sputum production at 24h (AD 9gr, Uniko 16gr, ELTGOL 17gr). The
short-time sputum production slightly increased over time with ELTGOL (1st:
11gr; 2nd: 13gr; 3rd: 14gr), while the 24h sputum production increased with
Uniko (1st: 14gr; 2nd: 17gr; 3rd: 17gr). AD was the favourite technique of 6
patients.
Conclusions: The 3 techniques were well tolerated and efficacious. AD was the
most rapid in favouring expectoration. However, Uniko and ELTGOL were more
effective at long-term, with an increasing trend for Uniko over time. The degree
of patient’ autonomy for each technique, the compliance and personal preferences
should be considered to select a treatment in order to individualize and optimize
the respiratory therapy in nonCF-BE patients.
Supported by MPR Italy.

2978
Nebulised 7% hypertonic saline improves health related quality of life in
patients with non-cystic fibrosis bronchiectasis
Rachel Johnston1, Fiona Shaw1, Robert Wilson2, Michael Loebinger2,
Lizzie Flude1. 1Physiotherapy, Royal Brompton and Harefield NHS Foundation
Trust, London, United Kingdom; 2Respiratory Medicine, Royal Brompton and
Harefield NHS Foundation Trust, London, United Kingdom

Introduction: Cough and sputum have a significant impact on quality of life
(QoL) in non-cystic fibrosis bronchiectasis (NCFBx). Nebulised 7% hypertonic
saline (HTS) has previously been shown to improve airway clearance in NCFBx,
and we hypothesised that it would also improve QoL in such patients.
Method: Patients with NCFBx referred for HTS over a 4 month period at Royal
Brompton Hospital were included (N=22). Patients were assessed by the Leices-
ter cough questionnaire (LCQ) as a marker for Health Related Quality of Life
(HRQol), Visual Analogue Scale for ease of clearance (VASEoC) and FEV1 pre
and post 1 month use of HTS. Results are expressed as median and interquartile
range and Wilcoxon-signed Rank tests were used to assess the impact of the
therapy.
Results: N=22 (Male=7), median age 64yrs (32-81), FEV1 1.59 (0.64-3.01). There
was a significant improvement in LCQ 11.0 (9.2-14.7) to 16.7 (10.7-17.7) p=0.01
and VASEoC 7 (5.5- 8) to 4.7 (3-7) p=0.002. There was no significant change
in FEV1(p=0.32). 4 patients (18%) constricted on challenge test, and were not
included in analysis. No other adverse effects of the therapy were seen.
Conclusion: In addition to confirming that HTS improves airway clearance, we
demonstrated for the first time that HTS also improves HRQol markers in patients
with NCFBx. The minimal clinical significant difference in the LCQ is reported to
be 1.3-2.7. There was therefore a statistically and clinically significant change in
the total LCQ score, suggesting HRQol significantly improved with one month use
of HTS. Further trials with HTS are needed to assess whether these improvements
are sustained long term in such patients.
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2979
Comparison in the efficacy of mobilization and active cycle of breathing
technique in coronary artery bypass greft surgery
Hulya Arikan1, Hatice Nur Turan1, Betul Degirmenci1, Sema Savci2,
Melda Saglam1, Deniz Inal-Ince1, Naciye Vardar-Yagli1, Ebru Calik1,
Meral Bosnak-Guclu3, Metin Demircin4. 1Physiotherapy and Rehabilitation,
Hacettepe University, Faculty of Health Sciences, Ankara, Turkey; 2School of
Physiotherapy and Rehabilitation, Dokuz Eylul University, Izmir, Turkey;
3Physiotherapy and Rehabilitation, Gazi University, Faculty of Health Sciences,
Ankara, Turkey; 4Cardiothoracic Surgery, Hacettepe University, Faculty of
Medicine, Türkiye, Turkey

Aim: The purpose of this study was to evaluate the efficacy of mobilization and
active cycle of breathing techniques (ACBT) following coronary artery bypass
graft (CABG) surgery.
Material and methods: Fifty patients (35-75 years) with CABG were included
in this randomized study. Twenty-five patients (18 males, 7 females) underwent
mobilization and 25 patients (21 males, 4 females) were applied ACBT combined
with mobilization. Demographic variables were recorded. Patients were evaluated
using pulmonary function testing, 6-minute walk test (6MWT), and respiratory
muscle strength.
Results: Five days after surgery, pulmonary function variables were similarly
but significantly decreased in both groups as compared to preoperative values
(p<0.05). No significant difference was found in 6MWT distance obtained before
and five days after surgery within and between the groups (15.7±29.6 vs. 6.1±59.1
m, p>0.05). Inspiratory and expiratory muscle strength values were statistically
higher in ACBT group (-6.4±18.2 vs. -30.1±22.7 cmH2O, and -8.2±15.7 vs.
-28.9±24.1 cmH2O, respectively p<0.05) than the mobilization group. Intensive
care unit stay was significantly shorter in ACTB group than the control group
(30.9±11.9 vs. 40.7±11.8 hours, p<0.05).
Conclusion: Functional capacity preserved after short-term ACBT or mobilization
intervention after CABG surgery. Improvement in respiratory muscle strength was
faster in ACBT group.

2980
Addition of PEEP/EPAP during nocturnal noninvasive ventilation in patients
with severe restrictive disorders: Physiological effects and tolerance in a
randomized pilot study
Miguel Goncalves1, Joaquim Moreira2, Luana Souto Barros2, Patricia Dantas2,
João Carlos Winck1. 1Lung Function and Ventilation Unit, Pulmonology
Department, Faculty of Medicine and Hospital S. João, Porto, Portugal; 2Lung
Function and Ventilation Unit, Pulmonology Department, Hospital S. João,
Porto, Portugal

Background: In patients with nocturnal hypoventilation due to Severe Restrictive
Disorders (SRD), sleep events defined as obstructive or central apneas/hypopneas,
can be misinterpreted and lead to suboptimal ventilatory settings.
Objectives: To analyse the physiological effects of PEEP/EPAP during sleep in
patients with SRD under noninvasive mechanical ventilation (NIV).
Study design: A randomized prospective cross-over study was performed in 16
patients with a median age of 51,5 (39,7-64,7) years that included 13 neuromus-
cular and 3 kyphoscoliosis patients with a median FVC (% predicted) of 38,5
(26,5-50,2). In two consecutive nights, they were randomly assigned to sleep one
night with a PEEP/EPAP of 0 cmH2O and the other night with a PEEP/EPAP of 8
cmH2O, maintaining all the other ventilation parameters. All of them performed
a home complete sleep study. Subjective sleep quality, comfort and nocturnal
dyspnea, respiratory events and oxygen saturation parameters were analyzed.
Results: Only one patient did not tolerate PEEP/EPAP of 8 cmH2O and slept with
a PEEP/EPAP of 6 cmH2O.

Comparison of ventilatory parameters PEEP vs NO PEEP

Variables PEEP No PEEP p value

Total AHI 3,5 (1,1–6,9) 4,2 (1,8–10) N.S.
Median SatO2 94,3 (93–97) 95,4 (93,2–96,2) N.S.
Time <90 SatO2 3,5 (0,5–18,6) 1,7 (0,15–11,8) N.S.

Legend: AHI, Apnea/Hypopnea Index.

Conclusion: The application of PEEP/EPAP did not show superiority in terms
of sleep parameters and symptomatic improvement. Although further research
is warranted, the results of this pilot study suggest the use of NIV without the
addition of PEEP/EPAP in patients with SRD.

2981
Influence of the interface on the use of positive expiratory pressure (PEP)
device
Grégory Reychler1, Thibault Coppens2, Jean Roeseler2, Pierre Delguste1,
Giuseppe Liistro1. 1Pneumology Unit, Cliniques Universitaires Saint-Luc,
Brussels, Belgium; 2Physical Medecine and Rehabilitation, Cliniques
Universitaires Saint-Luc, Brussels, Belgium

Introduction: Positive expiratory pressure (PEP) is regularly used as airway clear-
ance technique. PEP devices provide constant back pressure to the airways during

expiration. To be efficient, this pressure must be maintained up to 10 cm H2O.
Facemask and mouthpiece are used with these devices. The aim of this study was
to observe the influence of the interface on generated pressure.
Material and method: Seven healthy subjects were recruited (26.7 yrs.± 6.0).
They were instructed to breathe through a PEP device (PARI PEP S) according to
the recommendations. Two interfaces (mouthpiece and facemask) and 4 different
calibrated resistances were used in a randomized crossover design. Continuous
recordings of airway pressure and airflow were performed. Sequence was com-
posed by 5 breathes at 4 different resistances (2mm, 3mm, 4mm, 5mm). Success
rate was defined as an expiratory pressure higher than 10cm H2O.
Results: Depending on interface, significant differences (mouthpiece vs. face-
mask) were measured for Pe max (16.6cm H2O±15.8 vs. 11.2cm H2O±5.9;
p<0.001), Pe mean (10.5cm H2O±7.5 vs. 7.8cm H2O±3.7; p<0.001), time
spent with Pe>10cm H2O (6.05s±7.75 vs. 3.88s±6.73; p=0.006) and inspiratory
(3.65s±1.61 vs 4.32s±1.87; p<0.001) or expiratory (14.61s±8.76 vs 12.95s±8.22;
p=0.017) time. Inter-subjects variability was significant for all measurements with
facemask and mouthpiece. No difference in success rate (50% vs. 63%; p=0.06)
was observed depending on interface.
Conclusion: Interface influences the expiratory pressure but the success rate is not
modified.

2982
Comparison of two physiotherapic methods in bronchiectasis: Active cycle
breathing technique (ACBT) and oscillating physiotherapy device
Hamid Reza Khoddami Vishteh, Fariba Ghorbani, Masoomeh Masoudnia,
Saied Mahmoudian, Shadi Shafaghi, Katayoun Najafizadeh. Lung
Transplantation Research Center, National Research Institute of TB and Lung
Disease, Masih Daneshvari Hospital, Shahid Beheshti University of Medical
Sciences, Tehran, Islamic Republic of Iran

Background: Because of existence of various physiotherapeutic methods, select-
ing an effective and capable one is a major problem for the most of bronchiectasis
patients. The aim of this study was comparison of two physiotherapeutic methods.
Materials and methods: In this cross-sectional study, 29 known bronchiectasis
patients were selected. Each patient performed active cycle breathing technique
(ACBT) method in one day and an oscillating physiotherapy device (RC-cornet®)
method in the following day under supervision of a physiotherapist. Each physio-
therapy session lasted for maximum of 30 minute and all expectorated sputum were
collected for volume measurement. In addition, patients responded to 7 questions
about each method satisfaction. Paired t test and McNemar test were used for
comparison between two methods.
Results: The mean age of patients was 30 year and 16 (55%) were male. There
were no significant differences between two methods in sputum volume (ACBT,
17.5±4 ml; RC-cornet, 18.6±4 ml, P=0.729). In addition, there were no signifi-
cant differences between two methods in terms of understanding performing the
method, expectorated sputum amount, time consuming, tedious, need of additional
training session and overall satisfaction (P>0.05). However, patients believed that
they can do physiotherapy with RC-cornet® method at home lonely than ACBT
method (25 vs. 15, P=0.022).
Conclusion: Our findings showed that use of RC-cornet® at home is preferred by
most of the patients. Since this method was more acceptable and preferable than
ACBT for home usage, we highly suggest use of such convenient methods.

327. Novel clinical features of acute and chronic
lung diseases

2983
Prevalance of pulmonary hypertension in chronic myeloproliferative diseases
Esen Kiyan1, Gulfer Okumus1, Goksen Kuran1, Burak Pamukcu2,
Hasan Göksoy3, Aysu Kiyan4, Selim Yavuz3, Zehra Bugra2, Orhan Arseven1.
1Department of Pulmonary Medicine, Istanbul University, Istanbul Faculty of
Medicine, Istanbul, Turkey; 2Department of Cardiology, Istanbul University,
Istanbul Faculty of Medicine, Istanbul, Turkey; 3Division of Hematology, Istanbul
University, Istanbul Faculty of Medicine, Istanbul, Turkey; 4Department of Public
Health, Abant Izzet Baysal University, Faculty of Medicine, Bolu, Turkey

To evaluate the incidence of pulmonary hypertension (PH) in essential thrombo-
cythemia (ET) and polycythemia Vera (PV), which are chronic myeloproliferative
disorders, 70 patients (55PV+15ET), who have no co-morbidity causing PH, were
prospectivelly evaluated. All patients had echocardiography done by the same
cardiologist, spirometry and DLCO. Two parameters were used for PH: mean
pulmonary artery pressure (PAP) calculated by Mahan formula>25 mmHg and
right ventricular systolic pressure (RVSP)>35 mmHg. For the first parameter, 3
(4,3%) patients (1ET, 2PV) and for the second parameter, 4 (5.7%) patients (2ET,
2PV) had PH. Patients’ characteristics are reported in the table.
Conclusion: When compared with the previous few studies done by small popu-
lations, PH incidence in our study was found very low. This result may be related
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Patient’s characteristics

PV (n=15) ET (n=55) PV+ET (n=70)

Sex (M/F) 7/8 36/19 43/27
Age 54.4±16.8 55.2±12.3 55.0±13.3
Duration of disease (year) 6.7±4.5 7.2±4.7 7.1±4.6
Jak2 mutation 86.7 50.9 58.8
Dyspnea (%) 20 23.6 22.9
Splenomegaly (%) 13.3 20 18.6
Non pulmonary thrombosis (%) 26.7 10.9 14.3
Bleeding (%) 0 12.7 10.0
Hct (%) 43.7±5.0 39.4±4.6 40.4±5.0
Basal thrombocyte (×1000000000/L) 592.7±327.5 1108.5±371.7 997.9±418.7
Last thrombocyte (×1000000000/L) 400.9±191.5 559.0±231.5 525.1±231.6
Mean thrombocyte (×1000000000/L) 535.4±189.0 711.9±241.8 673.6±241.5
RVSP (mmHg) 31.4±11.9 28.2±6.6 28.8±7.7
Mean PAP (mmHg) 20.8±4.8 19.9±3.8 20.1±4.1
FVC (%) 109.2±13.8 108.9±22.5 108.9±20.8
FEV1 (%) 106.3±16.0 109.4±19.7 108.7±18.9
DLCO(Hb) (%) 128.1±23.0 120.4±19.7 122.1±20.5
Warfarin (%) 6.7 3.6 4.3
Aspirin (%) 93.3 96.4 95.7
Hydroxyurea (%) 100 87.3 90

to effective treatment (cytoreductive treatment) of myeloproliferative diseases in
the majority of the patients.

2984
Adipokines and bone loss at the terminal stage of chronic respiratory failure
Evgenia Kochetrova1, Ludmila Ugay1, Ksenia Burya1, Romain Kessler2.
1Therapy, State Medical University, Vladivostok, Russian Federation;
2Pulmonology, University of Strasbourg, Strasbourg, France

Aim of this study to evaluate associations between the adipokines (tumor necrosis
factor-alpha (TNF-α) and its receptors, leptin, adiponectin), body composition
and bone mineral density (BMD) in the patients with terminal stage of chronic
respiratory failure.
Material and methods: 47 patients with end-stage of chronic respiratory failure
(COPD, emphysema and cystic fibrosis) and 35 healthy subjects were estimated.
Bone mineral density, wool body composition was measured by dual-energy X-ray
absorptiometry (DEXA) at the lumbar spine (LS) and left femur neck (FN). We
estimated respiratory function testing, serum levels TNF-α, TNFR-1, TNFR-2,
leptin, adiponectin.
Results: We indentified a decreased BMD characterized by T-score <-1,0 in 43/47
patients, as measured on the FN or the lumbar spine (LS). There was negative
association between TNF-α and BMD (r=-0,43, p=0,04). Parameters of body com-
positions and serum concentrations of leptin and adiponectin were significantly
associated with FN hip and LS. Serum leptin levels was significant lower (p=0,047)
and adiponectin concentrations was higher (p=0,039) in the osteoporosis group.
Serum leptin significantly positively correlated with parameters of body compo-
sition, serum adiponectin concentrations was negative association with TNFR-1,
TNFR-2 (p=0,007). There was a significant inverse relationship between leptin
and adiponectin.
Conclusion: These results shows possibly role of adipokines in the increasing of
bone loss at the terminal stage of chronic respiratory failure.

2985
Bronchoalveolar interleukin-1 beta: A marker of bacterial burden in children
with community-acquired pneumonia (CAP)
Dmytro Dmytriiev, Kateryna Dmytriieva, Konstantyn Dmytriiev,
Oleksander Katilov, Anatoliy Staradub. Anesthesiology, Vinnitsa National
Medical University, Vinnitsa, Ukraine

Objective: To assess the relationship between concentrations of bronchoalveolar
cytokines and bacterial burden in children with CAP.
Method: 58 children were divided into two subgroups: referral (n=28), and treated
(n=30) CAP. Bronchoalveolar lavage was performed in the most abnormal area
on chest radiograph by fiberoptic bronchoscope. Bronchoalveolar lavage fluid was
processed for quantitative bacterial culture. The concentrations of bronchoalveolar
lavage cytokines (tumor necrosis factor-alpha, interleukin-1 beta, interleukin-6,
interleukin-8, and interleukin-10) also were measured.
Results: Thirty-two patients had a positive bacterial culture (bronchoalveolar
lavage > or = 10 colony-forming units/mL), and made up 76% of pathogens
recovered at high concentrations. The concentrations of bronchoalveolar lavage
interleukin-1 beta were 181.1±16.3 and 45.1±10.6 pg/mL (mean ± se) in the
children with positive and negative bacterial culture, respectively (p <.001). Bron-
choalveolar lavage interleukin- 1 beta was significantly higher in the children with
a high bacterial burden (p <.001), with mixed bacterial infection (p <.001), and
with CAP (p <.001), compared with values in patients without these features. The
relationship between bacterial load and concentrations of bronchoalveolar lavage
interleukin-1 beta was very strong in the children with referral CAP but was
borderline in treated CAP.
Conclusions: Concentration of bronchoalveolar lavage interleukin-1 beta was cor-

related with bacterial burden in the alveoli, it may be a marker for progressive and
ongoing inflammation in children who have not responded to CAP therapy.

2986
Features of lung damage in adult patients with severe influenza A (H1N1)
Olga Titova1, Dmitry Larin2, Vladimir Volchkov1. 1Therapeutic Pulmonology,
Institute of Pulmonology of I.P.Pavlov St-Petersburg State Medical University,
Saint-Petersburg, Russian Federation; 2Therapeutic Pulmonology, Hospital No.
32, Saint-Petersburg, Russian Federation

Methods: 445 adult patients (36,5±13,5 years) were hospitalized with a suspected
influenza A (H1N1) from October 2009 to January 2010. In 84% of cases diagno-
sis was confirmed by RT-PCR test. Clinical, laboratory, and X-ray examinations,
complex study of respiratory function were carried out.
Given the threat of influenza pandemic in 2011 the aim was the study of detection
frequency, risk factors for lung damage, and features of convalescence period in
patients with severe influenza A (H1N1).
Results: The average score on Charlson index was 1,55±0,90. In 181 patients
pneumonia was diagnosed, double pneumonia - in 23% of cases. Acute respiratory
distress syndrome developed in 12 patients and they needed in ventilation support.
Four patients died within 20 days (IQR of 10-25). The relative risk of death was
associated with higher estimates for Charlson index (RR 1,38; 95% CI 1,04 to
1,82, p=0,02) and APACHE II scale (RR 1,242; 95% CI 1,284 to 1.602, p=0,005).
In convalescents the increased lung pattern on radiographs (39%), decreased lung
diffusion capacity (45%), restrictive changes (15%) were the most frequent and
long-lasting changes. 28% of patients having these changes applied for medical
care within 6 months after being discharged.
Conclusion: The high score on Charlson index and APACHE II scale are risk
factors for development of severe pneumonia in presence of influenza A (H1N1).
Changes of ventilation functional tests associated with persistent disorders of pul-
monary circulation remain for long time in 45% of patients undergoing pneumonia.
This group of patients is of particular interest and requires further observation.

2987
Specialist palliative care is more than drugs – A retrospective study of ILD
patients
Sabrina Bajwah1, Irene J. Higginson2, Joy Ross1,3, Athol U. Wells3,4, Surinder
S. Birring5, Amit Patel5, Julia Riley1,3. 1Department of Palliative Medicine,
Royal Marsden and Royal Brompton NHS Foundation Trusts, London, United
Kingdom; 2King’s College, Cicely Saunders Institute, Department of Palliative
Care, Policy and Rehabilitation, London, United Kingdom; 3National Heart and
Lung Institute, Imperial College, London, United Kingdom; 4Interstitial Lung
Disease Unit, Royal Brompton NHS Foundation Trust, London, United Kingdom;
5Department of Respiratory Medicine, King’s College Hospital, London, United
Kingdom

Background: Little is known about the palliative care needs of patients with Pro-
gressive Idiopathic Fibrotic Interstitial Lung Disease (PIF-ILD). As part of a study
to develop a complex palliative intervention at the end of life, we retrospectively
studied patients dying in 2 London Hospitals.
Aims: To assess the palliative care needs and management of PIF-ILD patients in
2 London ILD centres.
Methods: Patients’ records from Royal Brompton Hospital (RBH) and King’s
College Hospital (KCH) were extracted to assess palliative care needs, use of
palliative treatments and whether end of life preferences were documented and
achieved.
Results: 45 PIF-ILD patients were identified (26 RBH,19 KCH). Patients at RBH
were younger (37-81y, median 61y) and predominately white British (23/26) com-
pared to KCH’s older, more racially diverse population (70-99y, median 82y, 6/19
non-white).
17/45 patients had specialist palliative care team involvement. Nearly all patients
experienced breathlessness in their last year of life (42/45) and almost a third
of patients experienced chest pain (13/45). Additional symptoms included cough,
fatigue and depression/anxiety.
All patients given opioids (22/45) or benzodiazepines (8/45) had documented
benefit. Non-pharmacological treatments were rarely used.
Few patients had preferred place of care (8/45) or preferred place of death (6/45)
documented and the majority of patients died in hospital (34/45).
Conclusion: Despite demographic variation, the patients experienced similar
symptoms. There was use of standard pharmacological treatments with symptom
benefit. Non-pharmacological interventions were seldom used and documentation
of preferred place of care and death was poor.

2988
Community-acquired pneumonia in pediatric patients with connective tissue
disorders: Manifestations and clinical course
Zoia Nesterenko1, Olena Ivanina2. 1Department of Pediatrics, Faculty of
Postgraduate Studies, Lugansk State Medical University, Lugansk, Ukraine;
2Outpatient Department, Lugansk Municipal Children’s Hospital #2, Lugansk,
Ukraine

Objective: High rates of connective tissue disorders (CTD) among children modify
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clinical course of community-acquired pneumonia (CAP) in pediatric patients that
leads to diagnosis and therapeutic mistakes.
Aim: To study role of CTD in CAP clinical course in children.
Methods: 171 children aged 0-18 years with CTD and CAP were observed. CAP
was clinically and radiographically diagnosed with detection of serum antibod-
ies (IgG and IgM) against intracellular pathogens measured by enzyme-linked
immunosorbent assay (ELISA) and PCR.
Results: Recurrent course of CAP (with 3 and more episodes in 5-year period of
study) was in 106 (61,9%) patients and in all cases followed a viral respiratory
infection. 156 (91,2%) children had abnormal perinatal history. Asthma (A) was
diagnosed in 59 (34,5%) children. CAP caused by Mycoplasma pneumonia (Mp)
was in 88 (51,5%) patients; by Cytomegalovirus (Cmv) and Mp – in 42 (24,5%);
by Chlamydia pneumonia (Cp) – in 18 (10,5%); by Cp and Mp – in 33 (13,5%)
patients. 78% of patients with A, CTD and CAP and 53,6% of patients with CTD
and CAP had pulmonary hypertension (PH). 76,4% of patients with recurrent
CAP demonstrated radiographic and clinical evidence of pulmonary fibrosis (PH),
30,2% of them had A. 12,5% of children with A, CTD, recurrent CAP and PF had
CT evidence of development of pneumatocele (PC).
Conclusions: 1. Manifestations of CTD were in all children with CAP. 2. All
patients with CTD and recurrent CAP had abnormal perinatal history. 3. High
frequency of PH and PF was observed in patients with CTD and recurrent CAP.
4. 12,5% of children with A, recurrent CAP, CTD and PF had evidence of
development of PC.

2989
Clinical features of a new hypersensitivity pneumonitis: Salami brusher’s
disease
Laura Balzarini, Chiara Mancini, Panagiota Mouzakiti, Maurizio Marvisi.
Internal Medicine and Pneumology, Figlie di S. Camillo Clinic, Cremona, Italy

We observed 5 consecutive cases of hypersensitivity Pneumonitis (HP) in subjects
working in a salami factory. The workers had to clean the mould growing on
salami’s surface by using a wire brush. The working population was of 30 female
subjects, 5 of them developed a HP (17%).Two were smokers (40%) and, other
two were asthmatic. All patients presented with an acute clinical manifestation
with cough, high fever, dyspnea and hypoxia occurring after a short period after
exposure (240±60 minutes). Three of them presented at the emergency department
and a chest x-ray showed and alveolar interstitial pneumonitis and were treated
as a community acquired pneumonia. Skin prick test were positive for Penicillium
spp in 3 cases and for Cladosporium spp and Aspergillus spp in other 2. The
results of serum immunoglobulin (Ig) G and IgA antibodies against Penicillium
spp were positive in 3 patients, 2 patients were positive to Aspergillus Fumigatus.
Pulmonary function test demonstrated a reduction in diffusing capacity in all 5
patients (60±15% of predicted). A bronchial hyperresponsiveness to methacoline
was present in all the patients, the mean dose of methacoline causing a 20% fall
in FEV1 was 3.63±4.70 mg/mL. BAL data showed a lymphocytosis 44.4±8.2%,
CD4+ were 26.5±6.3%, CD8 + 53.5±8.2. Four patients had a complete recovery
after chancing work, and one was treated with oral steroids for increasing dyspnea
and severe interstitial involvement. Salami’s brusher disease is a new type of
HP, the prevalence is high in exposed subjects, and is common even in smokers.
The disease has an acute clinical onset. The probable antigen is Penicillium, but
Cladosporium and Aspergillus may play a key role.

328. Measuring physical activity and exercise
performance in chronic lung disease:

implications for rehabilitation

P2990
Predicting peak cycle work rate from the incremental shuttle walk test in
COPD
Rahizan Zainuldin1, Martin Mackey1, Nia Luxton2, Jennifer Alison1,3.
1Discipline of Physiotherapy, The University of Sydney, Sydney, New South
Wales, Australia; 2School of Physiotherapy, The University of Notre Dame,
Fremantle, Western Australia, Australia; 3Department of Physiotherapy, Royal
Prince Alfred Hospital, Sydney, New South Wales, Australia

Equations predicting peak work rate (Wpeak) on an incremental cycle test (ICT)
from an incremental shuttle walk test (ISWT) have been developed but often
overestimate Wpeak. Since peak oxygen consumption (VO2) from the ISWT and
ICT have been shown to be equivalent in moderate to severe COPD, it may be
possible to use VO2 as the common measure between ISWT and ICT to improve
the accuracy of the predictive equations. The study aimed to develop equations to
estimate the Wpeak of an ICT from an ISWT using VO2 as the common link. In a
prospective study 45 participants with COPD (mean [SD] FEV1 = 57 [18]%pre-
dicted) performed an ICT and two ISWTs. Data from the better ISWT were used
for analysis. Gas exchange during exercise tests was measured by a portable gas

analyser. The analyses performed were: 1) Stepwise multiple regression analysis
with independent variables of gender, age, height, FEV1 and ISWwork (product
of ISWdistance and weight) used to develop an equation predicting peak VO2
(VO2peak(ICT)); 2) The slopes and intercepts of the relationship between VO2(ICT)

and work rate for each participant were averaged to create an equation relating
VO2(ICT) and work rate. The mean peak VO2 measured in the ISWT and ICT were
not significantly different. From the stepwise analysis, the regression equation was
VO2peak(ICT) = 0.016∗ISWwork + 9.28∗Ht – 831.6 (r=0.79). A linear relationship
between VO2(ICT) and work rate was found, thus an equation to predict peak
work rate was developed as: Wpeak = (VO2peak(ICT) – 425)/10.3. The calculation
of a Wpeak(ICT) from a clinically available ISWT via these equations may aid
prescription of cycle training intensity when an ICT is unavailable.

P2991
Predicting peak cycle work rate from the six-minute walk test in COPD
Rahizan Zainuldin1, Martin Mackey1, Nia Luxton2, Jennifer Alison1,3 .
1Discipline of Physiotherapy, The University of Sydney, Sydney, New South
Wales, Australia; 2School of Physiotherapy, The University of Notre Dame,
Fremantle, Western Australia, Australia; 3Department of Physiotherapy, Royal
Prince Alfred Hospital, Sydney, New South Wales, Australia

Equations predicting peak work rate (Wpeak) on an incremental cycle test (ICT)
from a six-minute walk test (6MWT) have been developed but often overestimate
Wpeak. Since peak oxygen consumption (VO2) from the 6MWT and ICT have been
shown to be equivalent in moderate to severe COPD, it may be possible to use VO2

as the common measure between 6MWT and ICT to improve the accuracy of the
predictive equations. The study aimed to develop equations to estimate the Wpeak

of an ICT from a 6MWT using VO2 as the common link. In a prospective study,
50 participants with COPD (mean [SD] FEV1 = 57 [18]%predicted) performed an
ICT and two 6MWTs. Data from the better 6MWT were used for analysis. Gas
exchange during exercise tests was measured by a portable gas analyser. The anal-
yses performed were: 1) Stepwise multiple regression analysis with independent
variables of gender, age, height, FEV1 and 6MWwork (product of 6MWdistance
and weight) used to develop an equation predicting peak VO2 (VO2peak(ICT)); 2)
The slopes and intercepts of the relationship between VO2(ICT) and work rate for
each participant were averaged to create an equation relating VO2(ICT) and work
rate. The mean peak VO2 measured in the 6MWT and ICT were not significantly
different. From the stepwise analysis, the regression equation was VO2peak(ICT)
= 0.018∗6MWwork + 7.57∗Ht – 737.3 (r=0.77). A linear relationship between
VO2(ICT) and work rate was found, thus an equation to predict peak work rate was
developed as: Wpeak = (VO2peak(ICT) – 429)/10.2. The calculation of a Wpeak(ICT)
from a clinically available 6MWT via these equations may aid prescription of
cycle training intensity when an ICT is unavailable.

P2992
Prognostic variables for the incremental shuttle walking test in patients with
COPD
Niels de Voogd1,2, Johan Wempe1,3, Gemma Maters2, Eric van Sonderen2,
Robbert Sanderman2. 1Center for Rehabilitation, University Medical Center
Groningen, Groningen, Netherlands; 2Health Psychology Section, Department of
Health Sciences, University of Groningen, University Medical Center Groningen,
Groningen, Netherlands; 3Department of Pulmonary Diseases and Tuberculosis,
University Medical Center Groningen, Groningen, Netherlands

Introduction: The incremental shuttle walking test (ISWT) is used to assess
exercise capacity in patients with chronic obstructive pulmonary disease (COPD)
and is responsive to pulmonary rehabilitation.
Aims: This study was designed to examine the prognostic variables for the ISWT
in patients with COPD in pulmonary rehabilitation.
Methods: 188 patients (94 men) performed an ISWT before a pulmonary reha-
bilitation program. Lung function, nutritional status and depression and anxiety
symptoms were assessed.
Results: The mean (SD) age was 61.1 (10.2) years, FEV1 1.16 (0.54) l, RV/TLC
ratio 50.9 (10.4)%, BMI 26.0 (6.6), fat free mass index (FFMI) 18.9 (4.7), depres-
sion symptoms (HADS) 6.1 (4.2), anxiety symptoms (HADS) 6.9 (4.2). The ISWT
distance was 209.6 (144.7) meters. The total variance explained by the model was
48.2%. R2 change: FEV1 (l) 28.5%, age 7.6%, depression symptoms 7.0%, BMI
3.8% and RV/TLC 1.3%. Sex, FFMI, smoking behavior and anxiety symptoms
were not significant.
Conclusions: Prognostic variables for the ISWT are both physical (pulmonary and
non-pulmonary) and psychological.

P2993
Does breathlessness and leg discomfort indicate different exercise limiting
mechanisms in COPD?
Martijn Groenendijk1,2 , Dirk van Ranst1, Henk Otten1, Alex vant Hul1,2 .
1Pulmonary Rehabilitation, Revant-Schoondonck, Breda, Netherlands;
2Pulmonary Diseases, VU Medical Center, Amsterdam, Netherlands

Introduction: The last step in the complex cascade of patho-physiological mech-
anisms leading to exercise intolerance in COPD is the (prematurely) generation of
symptoms, mainly dyspnea and leg discomfort. From a clinical perspective it is of
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great interest whether these 2 distinct symptoms would point to different exercise
limiting mechanisms.
Aim of the present study was to evaluate potentially differences in dynamic
hyperinflation and peripheral muscle strength between patients stopping exercise
because of intolerable dyspnoea (D) or leg discomfort (L).
Methods: 496 patients with COPD (GOLD II-IV) performed a constant work rate
cycle test at 75% of maximal power output till exhaustion. Ventilatory variables
including inspiratory capacity (IC) were measured during this test. In addition,
maximal peripheral muscle strength of the quadriceps (QF) was measured using a
hand-held dynamometer. Because the prevalence of exercise limiting factors related
to FEV1, analysis of variance was performed for each GOLD class separately.

Results

Variable GOLD II (n=156) GOLD III (n=237) GOLD IV (n=101)

Stop reason D L D L D L
(n=95, 61%) (n=44, 28%) (n=189, 80%) (n=35, 15%) (n=89, 88%) (n=9,9%)

FEV1 % pr 60±8 60±7 38±6 42±6* 25±5 29±10
DLco % pr 55±16 56±14 45±14 45±17 37±11 37±14
QF % pr 81±23 69±24* 83±21 74±24* 88±23 66±17*
� IC –0.56±0.38 –0.37±0.32* –0.61±0.34 –0.40±0.35* –0.63±0.37 –0.39±0.32*
Borg D 6.5±2.0 5.0±1.7* 7.0±2.1 4.6±2.4* 7.2±1.8 5.6±1.8*
BORG L 6.3±2.0 6.0±1.9 6.3±2.3 5.9±2.4 6.5±2.3 5.8±2.2

*P<0.05.

Conclusion: In patients stopping exercise owing to dyspnoea, significant severe
dynamic hyperinflation was observed compared to patients forced to stop exercise
due to leg fatigue. The opposite was found for QF.

P2994
The minimal important difference in treadmill endurance test in COPD
patients after a comprehensive pulmonary rehabilitation program (PRP)
Beatriz Manzano, Josiane Marchioro, Joyce Barreto, Oliver Nascimento,
José Jardim. Respiratory Division, Federal University of São Paulo, São Paulo,
Brazil

Backgroud: As treadmill exercise testing is more representative of daily activity,
our aim was to determine the minimal important difference (MID) for treadmill
endurance test (TET) capable to detect improvement in functional capacity in
patients with COPD after a a 24 sessions PRP.
Material and methods: 100 COPD patients (mean age: 66.6±9.5 years old; FEV1:
44.8±20% pred) were enrolled. Patients performed a 6MWT and a symptom-
limited TET at 90% of maximum grade achieved in an incremental test before
and after the PRP. The St Georges Respiratory Questionnaire served as anchors
for anchor-based MID estimates. Work rate (W), walked distance, endurance time
and patients velocity in both tests were calculated.
Results: The TET minimal important difference found for W was 14,337 Joules
or 37% increase and for endurance time an increase of 340 s or 77%.

Table 1. Changes and minimal important difference (MID) in 6 minute walk test (6MWT) and
treadmill endurance test (TET), pre and post pulmonary rehabilitation program

Variables 6MWT Treadmill Endurance Test

Pre- Post- p Pre- Post- p
Rehabilitation Rehabilitation Rehabilitation Rehabilitation

Distance (m) 503.5 528.2 <0.001 674.2 1,388.6 <0.001
Time (s) – – – 526.9 1,135.6 <0.001
Velocity (m/s) 1.40 1.47 <0.001 1.40 1.26 NS
Work (J) 35,140 36,609 <0.001 47140 93,906 <0.001
MID Work (J) Not found 14,337 or 37%
MID time (s) Not found 340 or 77%

Conclusion: Treadmill endurance test is more representative of changes in func-
tional capacity than 6MWT in COPD patients after a PRP. In addition, work rate
seemed to be a good variable to evaluate improvement in exercise capacity after a
pulmonary rehabilitation program.

P2995
Predictors of six-minute walk distance at baseline and after three years in
COPD patients
Renata Ferrari, Suzana Tanni, Laura Caram, Corina Corrêa, Camila Corrêa,
Liana Coelho, Irma Godoy. Department of Internal Medicine, Botucatu Medical
School - São Paulo State University - UNESP, Botucatu, Sao Paulo, Brazil

Association between six-minute walk distance (6MWD) and COPD systemic
markers overtime is unclear. The aim of this study was to verify the predictors
of 6MWD at baseline and after three years in 53 COPD patients (66% male,
age= 63±9 years, FEV1=56±21%). The following evaluations were undertaken
at baseline and after three years: body mass index (BMI), six-minute walk dis-
tance (6MWD), Modified Medical Research Council dyspnea scale (MMRC) and
Interleukin-6 (IL-6). Information on exacerbations was not available at baseline
and was collected during the study period. At baseline, FEV1, MMRC, BMI,
and IL-6 were included in a multiple linear regression analysis with the baseline

6MWD value as the dependent variable. After three years, we included the final
values of the same variables with the final 6MWD value as the dependent outcome.
In another model, we evaluated the influence of the number of exacerbations in
the previous model. At baseline, FEV1 and IL-6 were selected as predictor of
6MWD (R2=0.44; p<0.001); however, after three years, only MMRC was se-
lected as predictor of the walking distance (R2=0.54; p<0.001). The number of
exacerbation did not influence 6MWD overtime. In conclusion, airway obstruction
and inflammation are predictors of 6MWD at baseline. However, maintenance or
improvement of exercise tolerance overtime in COPD patients is related to the
control of dyspnea perception.
Research supported by FAPESP (2010/08527-0). R. Ferrari is the recipient of a
fellowship from FAPESP (2010/08557-6).

P2996
The influence of O2 on exercise capacity (6-minute-walking-distance, 6MWD)
in COPD
Inga Heinzelmann1, Andreas Jerrentrup2, Claus Vogelmeier2, Klaus Kenn1.
1Pulmonology, Allergology and Sleep Medicine, Schoen Klinik Berchtesgadener
Land, Schoenau am Koenigssee, Germany; 2Pulmonology, Universitaetsklinikum
Marburg und Giessen, Marburg, Germany

We investigated the additional effect of supplemental oxygen on 6MWD in severe
COPD-patients. The aim of the study was to find out if the response to nasal
oxygen during 6-minute-walking-test (6MWT) depends on the level of exercise
capacity.
To identify characteristics of patients with high oxygen response, we defined
patients as “O2- Responder” if they increase their 6MWD by ≥ 35m due to oxygen
supply.
111 COPD-patients (age: 63,5y±8,7; FEV1: 35,9%pred.±11,6; m:f=65:46) took
part in a randomized, single-blinded, prospective study.
The patients underwent a 6MWT pretest followed by 2 6MWT either on 2L oxy-
gen or on medical air (MA). After 3 week rehabilitation including resistance- and
endurance-training both tests were repeated. We measured lung function before
and after rehabilitation, SpO2, paO2, paCO2 and BORG-scale before and after
every 6MWT.
The difference between 6MWDO2 and 6MWDMA (O2-response) was greater pre
(�=7,16%) than post rehabilitation (�=3,25%). Separating patients in 2 groups,
O2-response was significantly higher in patients with 6MWD<349m (p<0,05).
With increasing 6MWD from pre to post rehabilitation O2-Response decreases
(r=0,52, p=0,001).
“O2-Responders” were characterized by: lower FEV1% pred. (p<0,01), higher
paCO2 (before and after 6MWT; p<0,01), higher levels of dyspnea (p=0,01) and
lower SpO2 (after 6MWD).
We detected a negative relationship between O2-response and exercise capacity.
“O2-Responders” showed lower FEV1 and higher limitations during exercise.
We speculate that training therapy improves muscle oxygen-efficiency and in-
creases exercise capacity even without oxygen supply with the consequence that
supplemental oxygen becomes less important.

P2997
Are the benefits of pulmonary rehabilitation sustained after 6 months?
Lily Zainudin, Paul Albert, Verity Ford, Peter Calverley. Respiratory Medicine,
University Hospital Aintree, Liverpool, United Kingdom

While Pulmonary Rehabilitation (PR) improves health status and exercise capacity
in the short term, there is a lack of consistent evidence that daily physical activity
increases after PR and if this is sustained.
17 stable COPD patients (mean (sd) age 67.7 (9.6)yrs, FEV1 1.1 (0.4)l, 47 (16)%
pred) were assessed before and after 8 weeks’ PR and 6 mths later. St George’s Res-
piratory Questionnaire (SGRQ), hospital anxiety and depression (HADa, HADd),
London Chest ADL (LCADL), quadriceps force (QF), endurance shuttle walk
(ESWT) and physical activity (DynaPort accelerometer) were measured.
Paired analysis showed significant improvements in QF, ESWT, HADd,% time
moving and walking after PR. Most of these benefits were lost 6 months later,
with significant declines in SGRQ, LCADL,% time weightbearing and moving,
although ESWT was reasonably well maintained.

Mean (sd) Pre PR Post PR 6 months later p value

QF (kg) 29.3 (12.9) 32.3 (12.3) 30.5 (10.2) <0.05
ESWT (m) 118 (82) 322 (342) 304 (364) NS
SGRQ 63.7 (13.7) 62.5 (19.0) 67.3 (16.5) <0.05
LCADL 31.7 (11.9) 33.3 (12.4) 39.0 (12.8) <0.05
HADa 8.6 (5.5) 6.8 (3.9) 8.1 (4.8) NS
HADd 8.8 (3.7) 5.8 (3.7) 7.9 (3.9) <0.05
% Weight bearing 25.9 (6.9) 31.3 (6.7) 18.8 (6.8) <0.05
% Moving 11.4 (4.1) 13.1 (4.1) 11.0 (2.9) <0.05
% Walking 4.5 (2.2) 5.8 (1.9) 3.8 (1.9) NS

While PR leads to an increase in daily physical activity, this subsequently declines
along with health status, depression score and functional status. The preservation
of exercise capacity suggests that patients retain the ability to carry out increased
activity, but do not actually do so. More effective, possibly behavioural, interven-
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tions are needed to maximise and sustain the immediate benefits seen immediately
after active PR.

P2998
Comparison of the Duke activity status index and the incremental Shuttle
walk test in COPD
Katy Wagg1, Johanna Williams1, Sally Singh1,2 . 1Pulmonary Rehabilitation,
University Hospitals Leicester, Leicester, United Kingdom; 2Coventry University,
Coventry University, Coventry, United Kingdom

The Duke Activity Status Index (DASI) was developed as a simple tool of as-
sessment of functional status for people with congestive heart failure (CHF)and
correlated well with VO2max derived from cycle ergonometry and 6-minute walk
distance in patients with COPD. Peak oxygen uptake correlates well with the In-
cremental Shuttle Walk Test (ISWT) which is commonly used to prescribe exercise
in pulmonary rehabilitation. The aim was to establish whether VO2max predicted
by the DASI compares well with that predicted by the ISWT and therefore whether
the DASI could be used to support prescription of a training programme.
153 COPD patients (75 male; mean (SD) Age 70 (9.36)yrs; FEV1 1.34 (0.57)l; BMI
28.36 (6.75)) completed the DASI and the ISWT. Mean VO2max predicted from
the DASI was 17.69 ml/min/kg and 10.03ml/min/kg from the ISWT, a significant
difference of 7.67 (95%CI= 7.0-8.32)p<0.001. A Bland and Altman plot shows
that there is poor agreement between the 2 measures (Fig1). There was moderate
correlation between VO2max predicted by the DASI and ISWT (r=0.55,p<0.001).

Although there is a correlation between the DASI and the ISWT, poor agreement
indicates that the measures cannot be used interchangeably and that the DASI
cannot be used to prescribe a training programme for individuals with COPD.

P2999
Relation between daily physical activity and exercise capacity in patients with
COPD
Marlies Zwerink1, Job van der Palen1,2 , Marjolein Brusse-Keizer1, Paul van der
Valk1, Tanja Effing3. 1Department of Pulmonary Medicine, Medisch Spectrum
Twente, Enschede, Netherlands; 2Department of Research Methodology,
Measurement and Data Analysis, University of Twente, Enschede, Netherlands;
3Department of Respiratory Medicine, Repatriation General Hospital, Daw Park,
South Australia, Australia

Background: A change in exercise capacity, achieved with an exercise programme,
does not necessarily lead to a change in daily physical activity. This is due to a
lack in behavioural change and can subsequently lead to loss of an initial gain in
exercise capacity.
Objectives: Is daily physical activity level related to exercise performance in
patients with COPD?
Is change in exercise capacity related to change in physical activity in patients with
COPD who participated in an exercise programme, or who received usual care?
Methods: 153 Patients with COPD were included. Patients in the exercise group
(n=77) participated in a 6-month physiotherapeutic exercise programme. At base-
line and 7 months, daily physical activity was measured with a pedometer
(steps/day), and exercise capacity was measured with the Incremental Shuttle
Walk Test (ISWT; meters) and Endurance Shuttle Walk Test (ESWT; meters,
seconds). Pearson’s correlation coefficients were calculated.
Results: At baseline, the correlation coefficients between steps/day and ISWT
(m), ESWT (m) and ESWT (s) were 0.59, 0.44, and 0.34 respectively (all p <

0.01). From baseline to 7 months, in the exercise group the correlation coefficients
between change in steps/day and change in ISWT (m), ESWT (m) and ESWT
(s) were 0.48, 0.41, and 0.38, respectively (all p < 0.01). Correlation coefficients
between change in exercise capacity and daily physical activity in the control
group were non-significant.

Conclusions: Change in daily physical activity is only weakly correlated with
change in exercise capacity in COPD patients. This indicates that exercise pro-
grammes for these patients should specifically aim at increasing daily physical
activity.

P3000
Can we change the activity behaviour of COPD patients using a telemedicine
feedback intervention?
Monique Tabak1, Miriam Vollenbroek-Hutten1,2 , Paul van der Valk3, Job van der
Palen4,5, Hermie Hermens1,2. 1Telemedicine, Roessingh Research and
Development, Enschede, Netherlands; 2Remote Monitoring and Treatment,
University of Twente, Enschede, Netherlands; 3Pulmonary Medicine, Medisch
Spectrum Twente, Enschede, Netherlands; 4Research Methodology, Measurement
and Data Analysis, University of Twente, Enschede, Netherlands; 5Medical
School Twente, Medisch Spectrum Twente, Enschede, Netherlands

Background: Better insight in activity behaviour of COPD patients is needed to
enable a tailoring of treatment. Our objective was 1) to measure the daily activity
pattern of COPD patients and 2) to investigate whether this pattern can be altered
by a telemedicine intervention in which feedback is provided on the activity level
during the day.
Methods: Thirty-seven COPD patients (66.3 yrs; FEV1%: 46.5%) and 21 healthy
controls (55.4 yrs) were monitored for four days in their own environment to
establish a baseline activity pattern, using accelerometry, in counts per minute
(cpm). Of these, 9 patients participated in the feedback intervention. Patients had
to deploy the same activity pattern as displayed on a PDA, for three weeks. Patients
received text messages every hour with advice about their activity.
Results: COPD patients (n=37) are less active than controls (1189±320 vs
829±219 cpm, p=0.003). The COPD activity pattern shows a clear dip in the
afternoon. In the intervention group (n=9), activity levels slightly increase during
the feedback period (baseline: 870±175, week 1: 898±207, week 2: 883±229,
week 3: 922±213 cpm). The dip in activity pattern is strongly modified (figure 1).

Figure 1

Conclusions: COPD patients show lower activity levels compared to controls and a
less distributed pattern. First experiences with a telemedicine feedback intervention
show that activity levels can be increased and the pattern can be changed.

P3001
Long-term impact of exercise adherence in COPD
Ana Graz1, Josefina Podestá1, Martin Sivori2, Marta de Almeida1, Cesar Saenz2.
1Unidad de Kinesiología, Hospital “Dr. Ramos Mejia”, Buenos Aires, Argentina;
2Unidad de Neumonología, Hospital “Dr. Ramos Mejia”, Buenos Aires,
Argentina

There’re scarce studies evaluating long-term impact of exercise adherence after a
respiratory rehabilitation program (RR) in Chronic Obstructive Pulmonary Disease
(COPD) patients.
Objectives: To compare impact on BODE, mortality, health-related quality of
life (HRQL) and health-resources consumption in two groups of COPD patient:
intense physical activity (IPA) and low physical activity (LPA) at long-term.
Methods: COPD patients (GOLD definition) were followed up after a RR pro-
gram completed (from 1997 to 2009). Patients were evaluated by BODE, HRQL
(SGRQ), pulmonary function, health-consumption and survival on 2009. Patients
were classified according to García Aymerich questionnaire (Thorax 2006): IPA

Long-Term Impact of Exercise Adherence

After follow up LPA (N=71) � after/before IPA (N=28) � after/before p (LPA vs.IPA)

BODE 6,66±1,49 +0.63 4,56±2,04 –1.36 0,00007
SGRQ total, units 59,96±7,72 (p=0.07) 50,26±7,61 (p=0,03) 0,0000323
No. Exacerbations 2.03±1,01 –2.05 0,79±0,77 –2,71 0,00001
Ward consults 0,54±0,56 –3.85 0,08±0,28 –5.87 0,000523
No. Hospitalizations 0,06±0,34 0 0 0 NS
Survival, % 58% 89% p<0.000001
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(>2 hours/week of physical activity) and LPA (<2 hours/week). Survival was
calculated by Kaplan-Meier curve.
Results: 99 COPD patients were analyzed after follow-up: 66 patients were alive
and 33 died (33.33%). 71 patients were in LPA and 28 in IPA group respectively.
Both groups are comparable at the start of follow up, except in sex (40% was
female in LPA and 60% was male in IPA; p=0.00004). They have severe airway
obstruction (38-40 FEV1% predictive) and 66 to 68 years.
Conclusion: Evaluated at long-term after a RR, only 30% of patients were with IPA.
IPA group had better outcomes in survival, BODE, HRQL and health-resources
consumption than LPA group.

P3002
Slow and fast walking time in daily physical activities in stable patients with
COPD
Atsuyoshi Kawagoshi1,2, Saori Miura1, Mitsunori Ikeda1, Noritaka Kiyokawa3,
Keiyu Sugawara3, Hitomi Takahashi3, Mitsunobu Homma4, Shunichi Sakata5,
Masahiro Satake1, Takanobu Shioya1. 1Department of Physical Therapy, Akita
University Graduate School of Medicine, Akita City, Japan; 2Department of
Rehabilitation, Higashi Inaniwa Clinic, Akita City, Japan; 3Department of
Rehabilitation, Akita City General Hospital, Akita City, Japan; 4Department of
Pulmonary Medicine, Akita City General Hospital, Akita City, Japan;
5Department of Business Development, Kumamoto Technology and Industry
Foundation, Mashiki Town, Japan

Purpose: The object of this study was to assess slow and fast walking time in
daily physical activities and to evaluate the relationship between walking time,
exercise capacity and pulmonary function in stable patients with COPD.
Methods: We assessed walking time according to the walking speed in daily
physical activities in COPD with a newly developped triaxial meter (A-MES™
activity monitor, Kumamoto, Japan), which was able to quantify the time spent
on slow walking (<2km/hour) and fast walking (>2km/hour) and also different
body positions (standing, sitting, lying). Twenty COPD patients (Age 76.8±6.2
years; FEV1 52.9±16.3% pred) and 20 healthy elderly (Age 73.0±4.2 years;
FEV1 123.9±22.3% pred) were evaluated by this activity monitor in 3 consecutive
day. Pulmonary function, quadriceps muscle force (QF), exercise capacity (6-min
walking distance; 6MWD), and health-related QOL (CRQ) were evaluated in these
COPD patients.
Results: Patients showed higher slow walking time (70±38 vs 157±48 min/day),
lower fast walking time (15±12 vs 78±35 min/day) and longer sitting time
(481±89 vs 316±69 min/day). Daily fast walking time was highly correlated with
6MWD and QF.
Conclusions: These data suggest that patients with COPD are markedly inactive
in daily life. Slow and fast walking time and 6MWD is the strongest correlate of
physical activities in daily life.

P3003
Activity monitoring in pulmonary rehabilitation in patients with COPD
Janos Varga, Krisztián Aranyász, Attila Somfay. Department of Pulmonology,
University of Szeged, Deszk, Hungary Csongrad County Hospital for Chest
Diseases, Deszk, Hungary

Introduction: The quality of life and the risk of hospitalization are partially related
to the activity level of patients with COPD. The effectiveness of pulmonary reha-
bilitation can be characterized by exercise physiologic variables and daily activity.
Methods: 12 patients with COPD (FEV1: 55±17%pred, age: 60±9 year, BMI:
21±4 kg/m2) performed 30-minute high intensity cycling 3 times per week for 8
weeks supervised by physiotherapists. Exercise physiologic variables and 12-hour
daytime activity monitoring (Dynaport MiniMode, McRoberts BV) were measured
before and after rehabilitation.
Results: None of the patients was hospitalized in this rehabilitation period. There
was no change in maximal exercise capacity (WRmax: 75±17 vs. 82±21 Watt),
but oxygen uptake (VO2:1,06±0,33 vs. 1,32±0,08 L/min.; p<0,05) and lactate
threshold (LAT: 0,68±0,18 vs. 0,88±0,20 L/min.; p<0,05) improved significantly.
Patients with COPD were more active after rehabilitation (lying: 26±16 vs.
12±11%; locomotion: 7±5 vs. 14±3%, p<0,05). Energy expenditure was reduced
at rest after rehabilitation (lying: 22634±15352 vs. 12736±16514 Watt, p<0,05).
Step counts improved significantly (3257±2267 vs. 5688±2920, p<0,05). The
time of locomotion modestly correlated with post-rehab WRmax (r2=0,40, p<0,05)
and FEV1 (%pred) (r2=0,25, p<0,05).
Conclusion: Activity monitoring contributes to the complex evaluation of rehabil-
itative interventions. Compared to maximal exercise capacity, change in activity
level proved to be more sensitive to detect improvement in the status of COPD
patients in this pilot study.

P3004
Activity in contemporary healthy people and COPD
Voicu Tudorache1, Cristian Oancea1, Nicoleta Bertici1, Monica Marc2, Ovidiu
Fira Mladinescu3, Emanuela Tudorache4, Claudiu Avram5,
Alexandru Somesan2. 1Pneumology Department, University of Medicine and
Pharmacy Victor Babes, Timisoara, Timis, Romania; 2Pneumology Department,
Clinical Hospital Dr. Victor Babes, Timisoara, Timis, Romania; 3Pathophysiology
Department, University of Medicine and Pharmacy Victor Babes, Timisoara,

Timis, Romania; 4Faculty of Medicine, University of Medicine and Pharmacy
Victor Babes, Timisoara, Timis, Romania; 5Faculty of Pysical Education and
Sports, West University, Timisoara, Timis, Romania

Quality of life represents a crucial aspect for the assessment of COPD patients.
The level of daily activities is a determining factor and the degree of autonomy
in movement is an important component that influences quality of life. Pedometry
represents an alternative tool for estimating the degree of this activity.
Aims: To compare the values, obtained by pedometry of COPD patients (GOLD
stage III and IV) with the values of healthy subjects from the Euroregion Banat.
Material and methods: We used pedometers to monitor 14 patients with COPD
(not included in pulmonary rehabilitation) and 32 healthy subjects for a week,
registering daily level and intensity of movement and detecting aerobic effort. Both
groups had comparable demographic data and similar occupations.
Results: Healthy individuals showed a significantly higher average of steps over
a full week compared with COPD patients (6497±1866 vs. 3992±295, p <0.05).
In both groups the number of steps was lower during the week-end compared
with working days: 4754±2322 vs 7185±2396 steps for the control group, and
2135±697 steps vs 4736±175 steps in COPD patients (p <0.05). 52.77% of the
normal subjects have made an aerobic effort at least one day in a week and only
13.88% performed a constant aerobic effort. Patients with COPD couldn’t perform
an aerobic exercise at all.
Conclusions: We found a decrease in intensity of daily activity in healthy subjects,
compared with data from literature, suggesting an increase of the sedentary style
in general population. The degree of physical activity is significantly reduced in
COPD compared with healthy people on both levels: aerobic and anaerobic effort.
For both groups, periods of week-end reveal the lowest activity level.

P3005
Does resistance training improve physical activity in patients with COPD?
Linzy Houchen1,2, Manoj Menon1, Samantha Harrison1, Carolyn Sandland1,
Michael Morgan1,3, Michael Steiner1, Sally Singh1,2 . 1Institute for Lung Health,
Glenfield Hospital, Leicester, United Kingdom; 2Faculty of Health & Life
Sciences, Coventry University, Coventry, United Kingdom; 3Respiratory
Medicine, University of Leicester, Leicester, United Kingdom

Introduction: Quadriceps (quads) weakness is a functional problem for patients
(pts) with COPD. Resistance training (RT) can increase quads strength. The
translation of increased strength to physical activity (PA) is less clear.
Aim: To determine if RT in isolation (outside of pulmonary rehabilitation) can
increase PA in pts with COPD.
Method: PA was measured before & after an 8week RT course. RT was 5×30
bilateral knee extensions; 3 times/week on an isokinetic dynamometer (Cybex:
speed = 180°/sec). Pts were enrolled in a trial of protein supplementation (PS)
during RT. PS did not augment the benefits of RT & PA results are therefore
pooled.
20 pts [mean (SD) age 69.2 (9.4) yr, BMI 25.6 (4.4), FEV1 48.8 (14.3)%pred,
11 men] had PA measured using the DUKE Activity Status Index [DASI (range
0-58.2)] & ActiTrac accelerometer [IM Systems: mean acceleration/min, average
activity for 7 days]. Isometric quads strength [Cybex: Newton metres (Nm)],
thigh lean mass [DEXA: grams (g)] & cycle ergometry peak work (W) were also
recorded.
Results: Mean values (SD) & change (95% CI) from baseline are shown in table
1. PA changes were not significant at 8 weeks.

Table 1

Baseline Week8

DASI 23.7 (16.4) 24.1 (13.2)
Mean change (�) from baseline 0.4 (–11.2–12.1)
ActiTrac 11.4 (9.9) 12.5 (9.9)
Mean � from baseline 1.1 (–3.0–5.2)
Isometric strength 81.3 (28.2) 103.1 (41.9)
Mean � from baseline 21.8 (10.2–33.4)**
Thigh lean mass 3487.6 (951.2) 3701.7 (949.8)
Mean � from baseline 214.1 (48.2–380.1)*
Peak cycle work 46.4 (21.4) 59.1 (24.1)
Mean � from baseline 12.8 (3.7–21.9)*

*p<0.05; **p≤0.001 change from baseline.

Conclusion: Our findings suggest that increases in strength are not routinely
translated into PA changes when RT is done in isolation. Our intervention did not
include aerobic training/PA advice.

P3006
Stanford Seven-Day Physical Activity Recall questionnaire as a screening tool
for physical inactivity in chronic obstructive pulmonary disease
Benjamin Garfield1, Jane Canavan1, Cayley Smith1, Karen Ingram2,
Ria Fowler2, Amy Clark2, Michael Polkey1, William Man1. 1NIHR Respiratory
Biomedical Research Unit, Royal Brompton and Harefield NHS Trust, London,
United Kingdom; 2Harefield Pulmonary Rehabilitation Unit, Royal Brompton
and Harefield NHS Trust, London, United Kingdom

Background: Quantification of daily physical activity (PA) is of clinical interest
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in COPD as low levels are associated with increased hospital admissions and
mortality. Objective measurements require motion sensors (e.g. SenseWear Arm-
band: SWA), but several days are needed to obtain reliable data. We evaluated
a previously unstudied tool in COPD, the Stanford Seven-Day Physical Activity
Recall questionnaire (PAR), as a screening test for physical inactivity. As a control,
three self-completed PA questionnaires were simultaneously evaluated.
Methods: 45 COPD patients wore the SWA for 7 days. Patients, blinded to the
armband output, then completed the PAR and 3 other questionnaires in randomised
order. Spearman rank correlation and ROC curves were used to assess the rela-
tionship between questionnaires output and SWA-derived physical activity indices,
and the ability of the questionnaires to predict very inactive COPD patients.
Results: With the PAR, total energy expenditure (r=0.83, p<0.001), physical ac-
tivity level (r=0.52, p<0.001) and time spent in at least moderate physical activity
(r=0.54, p<0.001) correlated significantly with equivalent measure from SWA.
No relationship was seen between the other questionnaires’ output and any SWA-
derived PA index. The PAR compared favourably with the other questionnaires
in predicting very inactive COPD patients with an area under the curve of 0.79
(95%CI 0.63-0.94). A PAR-derived PAL < 1.40 had a sensitivity of 0.65 and a
specificity of 0.89 in predicting very inactive COPD patients.
Conclusion: The PAR is a useful screening tool to predict physical inactivity in
COPD patients.

P3007
Hypoxia induces differential acute and chronic adaptations in regulation of
skeletal muscle protein turnover
C.C. de Theije1, R.J.C. Langen2, A.M.W.J. Schols2, W.H. Lamers1,
S.E. Köhler1. 1Anatomy & Embryology, Maastricht University, Maastricht,
Netherlands; 2Respiratory Medicine, Maastricht University, Maastricht,
Netherlands

Hypoxia may be a trigger of skeletal muscle atrophy in acute and chronic respi-
ratory disease. To test this hypothesis, short- and long-term regulation of muscle
mass in response to normobaric hypoxia was investigated in mice.
During 48h, O2– levels were reduced stepwise to 8%, which was maintained for 21
days. Food intake was monitored daily and mice were sacrificed at days 4 and 21.
mRNA and protein expression levels were determined in gastrocnemius muscle.
Food intake was affected during short- (day (d) 4: -50%) and long-term (d21:
-20%) hypoxia. Compared to normoxia, gastrocnemius muscle weight decreased
(d4: -7.5% and d21: -11.9%). The reduced food intake was partially responsible
for this effect. Hypoxia increased expression of Atf4 (d4: +52%, d21: +31%) and
Gadd34 (d4: +148%, d21: +73%) indicative for acute and chronic ER stress signal-
ing. Protein synthesis regulation was differentially affected by short- and long-term
hypoxia (p-eIF2α d4: -29% and d21: -23%, p-4EBP1 d4: not significant (ns) and
d21: +36%). Atrogin-1 as proteasomal protein degradation marker was activated
during acute and chronic hypoxia (d4: +128%, d21: +60%), whereas MuRF1 only
at day 4 (d4: +102%, d21: ns) and was explained by reduced food intake. short-
and long-term hypoxia induced markers of lysosomal protein degradation Bnip3
(d4: +95%, d21: +74%) and Lc3 (d4: +18%, d21: +26%) which could be attributed
in part to the reduced food intake.
In conclusion, these data suggest that acute adaptation of muscle mass to hypoxia
reflects an increased protein degradation, whereas chronic adaptation may involve
increased protein turnover.
Supported by the Dutch Top Institute Pharma (project # T1-201).

329. Role of infection in exacerbations of COPD

P3008
Human metapneumovirus involved in acute exacerbations in COPD patients?
Marijke Vanspauwen1, Frits Franssen2, Cathrien Bruggeman1, Emiel Wouters2,3 ,
Catharina Linssen1. 1Medical Microbiology, Maastricht University Medical
Centre, CAPHRI School, Maastricht, Netherlands; 2Ciro+, Centre of Expertise
for Chronic Organ Failure, Horn, Netherlands; 3Respiratory Medicine,
Maastricht University Medical Centre, Maastricht, Netherlands

Introduction: COPD is characterized by the occurrence of acute exacerbations
(AE) which may be caused by several factors, including infections. Human metap-
neumovirus (hMPV) is an important cause of severe respiratory tract infections in
young children, the elderly and immunocompromised subjects. This study evalu-
ates the presence of hMPV and other respiratory viruses in stable sputum samples
of patients with COPD and the relation with the occurrence of AE.
Material and methods: From March 2009 until August 2010 sputum samples of
COPD patients clinically rehabilitating at the centre of expertise for chronic organ
failure (CIRO), were included. Patients were followed during an 8 week period and
sputum samples were collected during the stable state and during an AE. Real-time
PCR for respiratory viruses, including rhinovirus and hMPV, was performed.
Results: A total of 498 sputum samples (218 patients) were included, 257 samples
(52%) were collected during the stable phase. Viruses were detected in 64 (25%)

of the stable samples. The most frequently isolated viruses in the stable samples
were hMPV (12%) and rhinovirus (12%). A total of 74 patients experienced an AE
in the weeks after stable sample collection, of which 12 (16%) had hMPV in the
stable sample. Patients with hMPV in the stable phase experienced significantly
more AEs in the first weeks after sample collection compared to patients without
hMPV (or any other virus) (p=0.03).
Conclusion: hMPV was one of the most isolated viruses in samples collected
during the stable state. Patients with hMPV in the stable sample experienced more
exacerbations compared to patients without any virus in the stable sample.

P3009
Amoxicillin concentrations in sputum in relation to betalactamase activity in
COPD patients
Rogier van der Zanden1, Paul van der Valk2, Ron Hendrix3, Job van der Palen2,4,
Kris Movig5, Marjolein Brusse-Keizer2. 1Clinical Pharmacy & Toxicology,
Maastricht University Medical Centre, Maastricht, Netherlands; 2Pulmonary
Medicine, Medisch Spectrum Twente, Enschede, Netherlands; 3Microbiology,
Regional Laboratory of Public Health, Enschede, Netherlands; 4Research
Methodology, Measurement, and Data Analysis, University of Twente, Enschede,
Netherlands; 5Clinical Pharmacy, Medisch Spectrum Twente, Enschede,
Netherlands

Introduction: COPD exacerbations are often treated with antibiotics, although
their use is controversial. A previous study showed that patients with a sputum
concentration of amoxicillin (a beta-lactam antibiotic) lower than the minimum
inhibitory concentration (MIC90, value 2 mg/l) were hospitalized 4 days longer
then patients with a concentration ≥MIC90. One explanation for a low amoxicillin
concentration could be that patients’ lungs are colonized or infected with pathogens
that have beta-lactamase activity.
Objective: This study investigated if beta-lactamase activity was higher in patients
who had a sputum amoxicillin concentration <2 mg/l than in patients with a
concentration ≥2 mg/l.
Methods: 23 Hospitalized COPD patients treated with amoxicillin/clavulanic acid
for an acute exacerbation were included. Sputum and serum samples were collected
at the third day of treatment to determine beta-lactamase activity in sputum and
amoxicillin concentrations in both sputum and serum.
Results: We found no difference in beta-lactamase activity between patients with
a sputum amoxicillin concentration <MIC90 and ≥MIC90 (p=0.79). Amoxicillin
concentrations were <MIC90 in 18 out of 23 sputum samples (78%). Serum
concentrations amoxicillin were <MIC90 in 7 patients (30%).
Conclusions: Beta-lactamase activity did not differ between patients with sputum
amoxicillin concentrations <MIC90 or ≥MIC90. The finding that a majority of
patients had a sputum amoxicillin concentration <MIC90 is troubling. This sug-
gests that these patients are being undertreated. Further research could focus on
inhalation of amoxicillin to obtain higher concentrations in sputum.

P3010
Clinical and economical impact of exacerbations of chronic obstructive
pulmonary disease (COPD): A two-year study
Francesco Blasi1, Carla Fornari2 , Francesca Di Stasi3 , Sara Conti2, Lorenzo
Giovanni Mantovani4, Luca Merlino5, Stefano Aliberti2 , Giancarlo Cesana2.
1Dipartimento Toraco-Polmonare e Cardio-Circolatorio, University of Milan,
Milan, Italy; 2Dipartimento di Medicina Clinica e Prevenzione, University of
Milano-Bicocca, Monza, Italy; 3Nycomed, Nycomed Spa, Milan, Italy;
4CIRFF/Center of Pharmacoeconomics, Federico II, University of Naples,
Naples, Italy; 5Regional Health Authority of Lombardy, Italy, Milan, Italy

COPD is a common disease with considerable health and economic consequences.
The aim of our study was to analyze clinical and economical impact of COPD
exacerbations (E-COPD). A secondary data analysis of healthcare administrative
databases of Lombardy, Italy was performed, including patients hospitalized for
a severe E-COPD (index event) from Jan to Dec 2003. Two study groups were
identified based on the number and type of E-COPD experienced after the index
event during a two-year follow-up: those who had at least one severe E-COPD
(Group A) and those who had only moderate E-COPD (Group B). A total of 12,436
patients (7,933 males; mean±SD age: 74±10 yrs) were enrolled. Among those,
45% belonged to Group A and 55% to Group B. Clinical outcomes, costs and
consumptions of pulmonary function test (PFT) per person during the follow-up
are given in Table.

Group A Group B

Deaths, n (%) pts* 1,503 (27) 1,502(22)
E-COPD, mean (SD)* 6.3 (4.98) 3.9 (3.85)
Total healthcare costs, mean (95% CI) 9,699 (9,399–9,929) 4,647 (4,526–4,779)
Hospitalization cost, mean (95% CI) 7,688 (7,425–7,918) 2,916 (2,813–3,026)
Prescription cost, mean (95% CI) 1,542 (1,512–1,582) 1,195 (1,168–1,229)
Patients with PFTs, n (%) 1,350 (24) 1,545 (22)
PFTs cost, mean (95% CI) 13 (12–14) 12 (12–13)

Cost in EURO. *p<0.01 Age-adjusted difference between groups.

Mortality risk increased in the study population in relation to the number and
type of E-COPD experienced during the follow-up. The number and type of
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E-COPD significantly impact outcomes and costs. Less than one fourth of patients
discharged after an E-COPD will undergo a PFT during two years, although its
cost is extremely lower than the hospital stay.

P3011
Safety and pharmacokinetics of multiple-dose ciprofloxacin dry powder for
inhalation in patients with moderate or severe COPD
Heino Stass1, Philipp Badorrek2, Jens Hohlfeld2,3 , Norbert Krug2,
Johannes Nagelschmitz1, Tobias Welte3. 1Clinical Pharmacology, Bayer Schering
Pharma AG, Wuppertal, Germany; 2Klinische Atemwegsforschung, Fraunhofer
Institute for Toxicology and Experimental Science, Hannover, Germany; 3Klinik
fuer Pneumologie, Medizinische Hochschule Hannover, Hannover, Germany

Introduction: Many patients with COPD are chronically colonized with bac-
teria and could benefit from long-term antibacterial therapy. Ciprofloxacin dry
powder for inhalation (DPI) is an investigational PulmoSphere™ formulation for
pulmonary delivery of ciprofloxacin.
Aim: To investigate the safety, tolerability and PK of ciprofloxacin DPI in patients
with COPD.
Methods: In a randomized, phase I, single-blind, parallel-group study, adults with
GOLD stage II or III COPD received 32.5 mg or 48.75 mg ciprofloxacin (50 mg,
75 mg ciprofloxacin DPI, respectively) or matching placebo as a single dose on
Day 0 and 12 and bid on Days 2–11.
Results: Patients received 32.5 mg (n=6) or 48.75 mg (n=9 including 3 who
replaced drop-outs) ciprofloxacin, or placebo (n=4). There were no severe or
serious AEs; most AEs were mild in severity. There were treatment-related AEs
in 4, 8 and 1 patients in the 32.5 mg and 48.75 mg ciprofloxacin and placebo
groups, respectively. Three patients discontinued (48.75 mg ciprofloxacin) due to
AEs: moderate treatment-related dyspnoea (n=1); infectious diseases (n=2). Day 0
geometric mean plasma ciprofloxacin AUC was 0.532 mg*h/l and 0.727 mg*h/l,
and AUC0–last in induced sputum was 1190 mg*h/l and 2010 mg*h/l, for the 32.5
mg and 48.75 mg groups, respectively. Ciprofloxacin sputum concentrations were
highly variable; geometric mean induced sputum Cmax:plasma Cmax ratios ranged
1650–10,600.
Conclusions: Ciprofloxacin DPI was well tolerated over 12 days’ treatment in
patients with moderate or severe COPD. High sputum concentrations contrasted
with low systemic exposure.

P3012
Does presence of multiple viruses in the stable state predispose COPD
patients to exacerbations?
Marijke Vanspauwen1, Frits Franssen2, Cathrien Bruggeman1, Emiel Wouters2,3 ,
Catharina Linssen1. 1Medical Microbiology, Maastricht University Medical
Centre, Caphri School, Maastricht, Netherlands; 2Ciro+, Centre of Expertise for
Chronic Organ Failure, Horn, Netherlands; 3Respiratory Medicine, Maastricht
University Medical Centre, Maastricht, Netherlands

Introduction: Respiratory viruses are associated with acute exacerbations (AE)
in patients with COPD, but may also lead to asymptomatic carriership. This study
investigates whether co-detection of viruses in the stable state predisposes for AEs
in patients with COPD. Since it is known that many viruses circulate during the
year we included the most important respiratory viruses in our study.
Material and methods: From March 2009 until August 2010 sputum samples
of COPD patients clinically rehabilitating at the centre of expertise for chronic
organ failure (CIRO), were included. Sputum samples were collected during the
stable state and during an AE. Real-time polymerase chain reaction for rhinovirus,
hMPV, RSV, influenza A and B and parainfluenza 1-4, was performed.
Results: A total of 498 sputum samples (218 patients) were included. Viruses
were detected in 208 samples (42%) of which 106 (51%) were collected during
the stable state. In 11% of the samples multiple viruses were found, of which the
combination of rhinovirus and hMPV was the most frequent (58%). Patients with
multiple viruses in the stable sample did not experience more AEs in the first
weeks after stable sample collection than patients with a single virus or without a
virus in the stable sample.
Conclusion: In 11% of sputum samples of COPD patients multiple respiratory
viruses were found. The presence of multiple viruses does not predispose these
patients to the short-term occurrence of an AE.

P3013
The relationship between PBMC secretion of IFN-alpha following TLR7 and
TLR9 activation and lung function in COPD
Vijay Mistry, Mona Bafadhel, Sue McKenna, Sarah Terry, Christopher Brightling.
Infection, Immunity and Inflammation, University of Leicester, Leicester, United
Kingdom

Introduction:Viral and bacterial infections play a key role in exacerbations in
COPD and have been implicated in the persistence of symptoms. The relation-
ship of the inflammatory response to these airway pathogens at stable state and
exacerbations is also poorly understood and how this may lead on to structural
airway remodelling is poorly defined. We sought to investigate the relationship
between clinical parameters in COPD and the in vitro response to TLR 7 & 9
activation.

Method:PBMCs were stimulated for 24h, with 10μM R848 and 1μM CpG, from
healthy controls & COPD subjects. IFN-α release was measured in supernatant
using ELISA kits.
Results:37 COPD & 8 healthy control subjects were recruited. The mean (SD)
FEV1 (L) & FEV1/FVC of the COPD subjects was 1.32 (0.58) & 0.5 (0.13)
respectively. There was no significant difference in IFN-α (pg/ml) release when
comparing health 74 (30) to COPD 59 (42) (p=0.33) when stimulating TLR 7.
TLR 9 stimulation gave a significant increase in IFN-α production in COPD 204
(106) vs health 114 (61) (p=0.003). TLR9 stimulation was significantly increased
compared to TLR7 in COPD (p<0.0001). There was a significant negative correla-
tion with lung function and TLR 7 stimulation in the COPD group, FEV1 (r=-0.46,
p=0.005); FEV1% predicted (r=-0.37, p=0.024); FEV1/FVC (r=-0.39, p=0.002).
TLR 9 stimulation had a significant negative correlation with gas exchange, KCO%
predicted (r=-0.55, p<0.001) and TLCO% predicted (r=-0.43, p=0.01).
Conclusion:The release of IFN-α by PBMCs was increased in COPD compared to
healthy controls following TLR 9, but not TLR 7 stimulation. The IFN-α release
after TLR7 and 9 activation was related to lung function.

P3014
Bacterial load in chronic obstructive pulmonary disease and its relationship
with airway inflammation and lung function
Mitesh Pancholi, Mona Bafadhel, Sue McKenna, Sarah Terry, Vijay Mistry,
Chris Newby, Ian Pavord, Christopher Brightling. Infection, Immunity and
Inflammation, University of Leicester, Leicester, United Kingdom

Introduction: Chronic Obstructive Pulmonary Disease (COPD) is characterised
by fixed airflow obstruction, typically in association with persistent airway in-
flammation and bacterial colonisation. The relationship between these features of
disease is not fully understood.
Method: Patients with COPD were recruited from a single centre and were char-
acterised in terms of their lung function, health status, sputum cell counts and
quantitative microbiology to derive colony forming units (CFU)/ml of sputum
Results: 126 patients were recruited, 83 were male. The mean (SEM) was for
FEV1% predicted 48.10 (1.64), sputum neutrophil count 73.2 (2.06)%, total
cell count (TCC) 6.55 (0.90) 106/g, CFU 8.5×107(1.5×107) and median (IQR)
eosinophil count, 0.75 (0.25-2.5)% data for the neutrophil (%), eosinophil (%).
Univariate correlations was observed between CFU and neutrophil (%) (r=0.306;
p=<0.001), TCC (r=0.273; p=0.002), but not eosinophil (%) (r=-0.058; p=0.517)
and FEV1% predicted (r=-0.061; p=0.497).
CFU data was put into tertiles, with a relationship observed with neutrophil (%)
(p=0.035), TCC (p=0.028) 106/g and eosinophil (%) (p=0.011), but not FEV1%
predicted (p=0.942).
Conclusion: Bacterial load was associated with the sputum total cell count and
neutrophil differential but was not associated with lung function. Longitudinal
studies are required to assess the role of bacteria in disease progression.

P3015
Induction of cathelicidin (LL-37) in rhinovirus-induced COPD exacerbations
Rosa Sotero1,2 , Patrick Mallia1, Joseph Footitt1 , Maria-Belen Trujillo-Torralbo1,
Tatiana Kebadze1, Contoli Marco3, Alberto Papi3, Girolamo Pelaia2,
Rosario Maselli2, Sebastian Johnston1. 1Respiratory Medicine, Imperial College,
London, United Kingdom; 2Dipartimento di Medicina Sperimentale e
Clinica-Sezione Di Malattie Respiratorie, Universita’ Degli Studi “Magna
Graecia”, Catanzaro, Italy; 3Department of Clinical and Experimental Medicine,
University of Ferrara, Ferrara, Italy

Cathelicidin (LL-37) is a cationic antimicrobial peptide and has both antimicrobial
and immunomodulatory effects. The majority of LL-37 is stored in neutrophil
granules for release at sites of infection. LL-37 has demonstrated anti-viral effects
but the role of LL-37 in virus-induced COPD exacerbations is unknown.
Methods: We infected 3 groups of subjects–COPD GOLD stage II (N=20), smok-
ers with normal lung function (SMK, N=21) and non-smokers (NS, N=11)–with
rhinovirus 16 (RV). Induced sputum was collected post-inoculation. In a subset of
COPD (N=10) and SMK (N=12) BAL was collected on day 7. Sputum and BAL
cytospins were prepared and cell counts determined. LL-37 and cytokines were
measured in sputum supernatants by ELISA and virus load by quantitative PCR.
Results: In all subjects combined post-infection peak sputum LL-37 levels corre-
lated with peak sputum virus load (P=0.0018,r=0.43) and peak sputum total inflam-
matory cells (P<0.0001, r=0.72). These correlations were also significant in the
COPD group alone (P=0.017, r=0.53 and P<0.0001, r=0.85 respectively) but not in
the NS or SMK. In BAL LL-37 correlated with BAL virus load (P=0.044, r=0.44),
total inflammatory cells (P<0.0001, r=0.89), neutrophils (P<0.001, r=0.89), IL-8
(P<0.0001, r=0.83), TNF-α (P<0.0001, r=0.87) and IL-6 (P=0.002, r=0.63). These
correlations were also significant in the COPD group alone but not in the SMK.
Conclusions: LL-37 in sputum and BAL following rhinovirus infection correlates
with inflammatory cells, pro-inflammatory cytokines and virus load. Further studies
are required to determine whether LL-37 contributes to neutrophilic inflammation
in virus-induced exacerbations or is a component of the anti-viral innate immune
response.
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P3016
Exacerbation frequency is related to PEF self-similarity in COPD
Gavin Donaldson1, Terence Seemungal2, John Hurst1, Jadwiga Wedzicha1.
1Academic Unit of Respiratory Medicine, University College London Medical
School, London, United Kingdom; 2Department of Clinical Medical Sciences,
University of the West Indies, St. Augustine, Trinidad and Tobago

Introduction: Self-similarity in Peak Expiratory Flow (PEF) can predict the
frequency of asthmatic events but it is unknown whether in COPD there is a
relationship with exacerbation frequency.
Methods: We examined data from the London COPD cohort on 308 COPD
patients who recorded worsening of respiratory symptoms and PEF on daily diary
cards. Exacerbations were identified as previously described (Seemungal. AJR-
CCM 157:1418-1422; 1998) from which an annual rate was calculated. Detrended
fluctuation analysis was used to calculate α which is a measure of decay in self-
correlation over time (Frey et al Nature. 438: 667-70, 2005). PEF time series when
the patient was clinically stable were also analyzed by excluding data collected 7
day before to 7 day after each exacerbation, and splicing the series together.
Results: The 308 COPD patients (195M; mean age (SD) 68.3 (8.4) years; FEV1

1.12 (0.46) l, FEV1% predicted 44.5 (16.4), PEF% predicted 54.7 (18.6). The
cohort recorded diary card data for a median 1077 days and experienced 2621
exacerbations with a median frequency of 2.04 per year (IQR 0.9 – 3.3). The
patients had an α of 0.944 (SD 0.19) over the initial 365 days which was positively
related to exacerbation frequency (negative binomial regression, P=0.009). No
difference was seen if exacerbation PEF data were excluded, α = 0.935 (SD 0.21;
P=0.139) and there was also a relationship with exacerbation frequency (P=0.001).
Conclusion: In COPD patients, long-term correlations (self-similarity) exist in
PEF, which are related to exacerbation frequency. The exponent α may prove a
useful marker of exacerbation frequency and as normally distributed lead to a
reduction in the number of patients required for clinical trials.

P3017
The role of respiratory virus infection in COPD exacerbations
Xavier Pomares1, Silvia Capilla2, Concepción Montón1, Dolors Mariscal2,
M.A. Marcos3, Mateu Espasa2, Eduard Monsó1, Miguel Gallego1.
1Pmeumology, Corporació Sanitària Parc Taulí, Sabadell, Barcelona, Spain;
2Microbiology, Corporació Sanitària Parc Taulí, Sabadell, Barcelona, Spain;
3Microbiology, Hospital Clínic, Barcelona, Spain

Aim: To determine the prevalence of viral infection in a cohort of severe COPD
patients.
Methods: We conducted a prospective observational study in a cohort of severe
COPD patients from 2005 to 2007. We recorded for each exacerbation: etiological
agent, prior antibiotic prescription, corticosteroid treatment and days of hospitaliza-
tion. Sputum samples were collected and the Gram staining Murray-Washington’s
grade was done. A multiplex retrotranscriptase-nested PCR assay was used for
simultaneous detection of Parainfluenza virus (1, 2, 3, 4AB), human Coronavirus
229E and OC43, Enterovirus, Rhinovirus, Influenza virus A, B, C, Respiratory
syncytial virus and Adenovirus following the procedure described by Coiras et al.
(J Med Virol 72:484-95).
Results: A total of 118 patients were registered with a mean age of 69±8 years.
The 60% were in GOLD stage IV. Among the 307 respiratory samples processed
89.6% (275) were Murray grade IV-V and 66.1% (203) of them had potentially
respiratory bacterial pathogen (positive cultures). Overall, virus were detected in
110/307 (35.8%) of analyzed samples, being Rhinovirus the most common of
them (22%). In 51.5% (37/72) of bacterial negative culture samples virus were
detected, while in 31% (63/203) of bacterial positive cultures virus co-infection
was observed (p<0.05).
Conclusions:
– The prevalence of virus infection in our cohort was 36%, being Rhinovirus the

most common virus.
– A respiratory viral infection may be suspected in COPD exacerbations among

patients with negative bacterial culture.
Granted by Fundació Marató TV3

P3018
Presence of Pneumocystis jiroveci colonization in patients with COPD
Marijke Vanspauwen1, Frits Franssen2, Cathrien Bruggeman1, Emiel Wouters2,3 ,
Catharina Linssen1. 1Medical Microbiology, Maastricht University Medical
Centre, CAPHRI School, Maastricht, Netherlands; 2Ciro+, Centre of Expertise
for Chronic Organ Failure, Horn, Netherlands; 3Respiratory Medicine,
Maastricht University Medical Centre, Maastricht, Netherlands

Introduction: Pneumocystis jiroveci infections are frequently detected in immuno-
compromised patients. However, evidence suggests that P. jiroveci can be detected
in non-immunocompromised patients, where it colonizes the airways. Over the
past years, P. jiroveci has been linked with COPD. P. jiroveci colonization may
be associated with the severity of COPD and some evidence suggests a role for
P. jiroveci in the progression of COPD in smokers. The present study investigates
the presence of P. jiroveci in sputum samples of patients with COPD.
Material and methods: From March 2009 until September 2010, sputum samples
from COPD patients clinically rehabilitating at the centre of expertise for chronic
organ failure (CIRO) were included. Patients were followed during an 8 week

period and sputum samples were collected during the stable state and during an
acute exacerbation (AE). Sputum samples were analyzed for the presence of P.
jiroveci by a real-time PCR assay.
Results: During the study period 509 sputum samples (218 patients) were col-
lected clinically rehabilitating at CIRO Horn. A total of 184 samples (36%) were
collected during the stable phase and 325 (63.8%) during an AE. P. jiroveci DNA
was detected in 40 (8%) of all sputum samples. A total of 23 positive samples
(57.5%) were detected during an AE and 17 during the stable state (42.5%).
Conclusion:
In our population, P. jiroveci colonization could be detected in 8% of the sputum
samples of COPD patients. Additional research is needed to clarify the role of P.
jiroveci in the pathophysioloy of COPD.

P3019
Microbiological efficacy of combined use of vaccines against S. pneumoniae,
H. influenzae type B in patients with a COPD
Andrey Protasov1, Alexandr Zhestkov1, Mihail Kostinov2, Alexey Ryzhov2.
1Department of General and Clinical Microbiology, Immunology and Allergology,
Samara State Medical University, Samara, Russian Federation; 2Laboratory of
Vaccination and Immunotherapy of Allergic Diseases, Ilja Iljich Mechnikov –
Research Institute of Vaccines and Serums, Moscow, Russian Federation

Purpose: To determine the influence of the compatible vaccination “Pneumo-23”,
“Hiberix” on microbial flora of sputum in patients 12 months after the vaccination.
Materials and methods: The microbiological sputum examination of 31 patients
vaccinated with “Pneumo-23”, “Hiberix” was made before and 12 months af-
ter the vaccination. Pneumococcal bacteria were identified by the sensitivity to
optohin, lysis in the presence of bile salts. To isolate H. influenzae paper disks
with bacitracin were used, M. catarrhalis was identified by using commercial sets
(Gonochek–II), Staphylococcus spp. was revealed by the microscopic method.
Results: In 26 of the 31 patients M. catarrhalis was isolated from the sputum
before the vaccination. S. pneumoniae was found in 80,65±7,1% of the cases.
In 3 patients K. pneumoniae was isolated, H. influenzae – in 12,9±6,02% of the
patients. In 3 patients A. baumanii was isolated, S. spp. – in 6,45±4,41% of the
patients, M. odoratus was found in 1 patient.
12 months after the vaccination in 3 patients (9,68±5,31% of the cases, a P value
< 0,001) S. pneumoniae was isolated. The statistical significant differences in the
number of the patients with H. influenzae, M. catarrhalis, S. spp., K. pneumoniae,
M. odoratus, A. baumanii sputum were not determined 12 months after.
Conclusion: The compatible vaccination significantly reduces the occurrence of
S. pneumoniae in the sputum of patients with COPD, prevents sputum from the
colonization by H. influenzae and S. pneumoniae, may be recommended for use
as a prophylactic and therapeutic purposes.

P3020
Etiology pathogens structure in community-acquired pneumonias and COPD
exacerbations
Alina Martynova, Ekaterina Nosuch, Alexander Sheparyov. Epidemiology
Department, State Medical University, Vladivostok, Russian Federation
Epidemiology Department, Navy Pacific Hospital, Vladivostok, Russian
Federation Epidemiology Department, State Vladivostok Medical University,
Vladivostok, Russian Federation

Significance of the microbiology lab diagnostics results in community-acquired
pneumoniae (CAP) and exacerbations of COPD still requires evaluation. As the
most of them are ubiquitous, the microbiology peculiarities between them remains
the keen medical and biological problem. Aim of our research was to define etiol-
ogy structure of the main microbiology pathogens in CAP patients (1st group) and
in COPD exacerbations (2nd group), and to estimate the microbiology differences
in isolated strains of S. pneumoniae and H. influenzae.
Materials and methods: We examined 200 adults with CAP and 200 adults
with COPD exacerbations of the same age (20-45 years), isolated strains of
S.pneumoniae and H.influenzae were checked for antimicrobial agents resistance
according to NCCLS standards, typed and studied by MLST.
Results: In the 1st group S. pneumoniae was isolated in 42%, H. influenzae in
26%. In the 2nd group pneumococci were isolated in 36%. Antimicrobial resistance
(1st group vs 2nd group) of S. pneumoniae were characterized with resistance
to erythromycine (14%/18%), levofloxacine (9%/7%).H. influenzae strains were
resistant to co-trimoxazole (20%/27%) and ampicillin (24%/28%). Serotyping of
S. pneumoniae revealed that the most of the 2nd group strains were of the serotypes
including to the 23-polysaccharide vaccine. H. influenzae strains of the I, II, and
III were the prevalent biotypes. MLST of S. pneumoniae showed the prevalence
of several lineage clones in CAP strains (1st group).
Conclusion: The microbiological monitoring of the main respiratory pathogens
could be significant instrument both in clinical diagnostics and in epidemiology
surveillance of the lower respiratory tract infections.
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P3021
Characteristic of cytokines levels of blood and sputum in COPD exacerbation
Sofya Nesterovich1, Ekaterina Bukreeva2. 1Out-Patient Department, Municipal
Hospital No. 3, Tomsk, Russian Federation; 2Internal Diseases, Siberian State
Medical University, Tomsk, Russian Federation

To study IL-8 and TNF-α levels in blood and sputum in COPD exacerbation in
dependence on availability and character of infectional factor.
52 COPD exacerbation patients were examined, infectional nature of exacerba-
tions was proved at 35 patients (first group), infectional factor was not found
at 17 patients (second group). The quantitative bacteriological sputum research,
definition diagnostic main IgG, IgM levels to Ch.pneumoniae, M.pneumoniae in
serum by means of immuno-assay method, in sputum by means of PCR method
were made. IL-8, TNF-α levels in sputum and serum were defined by means of
hardphase immuno-assay method.
Cytokines levels in the sputum at COPD exacerbation in first group were
high than in second group: TNF-α level was 143.1±71.9 pg/ml and 31.0±12.6
pg/ml, (p=0.018), IL-8 level was 1244.5±197.4 pg/ml and 1088.8±222.5 pg/ml,
(p=0.021).
Differences of TNF-α level were both in blood and in sputum in dependence on
infectional agent species: in sputum its level was high in H.influenzae exacerbation
(290.8±54. pg/ml, p=0.017) as compared with S.pneumoniae (110.6±45.9 pg/ml),
M.pneumoniae (85.1±37.1 pg/ml), Ch.pneumoniae (132.6±32.1 pg/ml). While
in blood TNF-α level was high in M.pneumoniae (887.2±164.2 pg/ml, p=0.019)
as compared with S.pneumoniae (102.2±32.1 pg/ml), H.influenzae (182.2±44.9
pg/ml) and Ch.pneumoniae (495.0±118.3 pg/ml).
Il-8 level was different only in blood. Its level was high in H.influenzae exacerba-
tion (112.0±47. pg/ml. p=0.008) as compared with S.pneumoniae (42.0±13.1
pg/ml), M.pneumoniae (36.2±19.5 pg/ml) and Ch.pneumoniae (53.0±37.2
pg/ml).Proinflammatory cytokines (Il-8, TNF-α) levels in sputum and blood were
high at infectional COPD exacerbation.

P3022
Bronchial brush-biopsies cells in dependence on infectional agent species at
COPD exacerbation
Sofya Nesterovich1, Ekaterina Bukreeva2. 1Out-Patient Department, Municipal
Hospital No. 3, Tomsk, Russian Federation; 2Internal Diseases, Siberian State
Medical University, Tomsk, Russian Federation

Inflammatory process at COPD exacerbation result in high growth activity and
injured effects of bronchial epitheliocytes.
To define bronchial brush-biopsies cytogramms peculiarities in dependence on
infectional agent species associated with COPD exacerbation.
46 COPD exacerbation patients were examined. Cytological research of brush-
biopsies were taken at bronchoscopy was made; the quantitative bacteriological
sputum research, definition of diagnostic main IgG, IgM levels to Ch.pneumoniae,
M.pneumoniae in serum by means immuno-assay method, in sputum by means of
PCR method were made.
Infectional character of COPD exacerbation was confirmed at 36 pa-
tients. Typical ciliated epithelial cells count was low in H.influenzae,
Ch.pneumoniae, M.pneumoniae 14.6±2.2%, 15.1±2.5%, 15.5±3.0%, (p<0.05),
than in S.pneumoniae, M.catarrhalis agents (32.7±3.6%, 37.1±5.1%). Reserved
cells count was high (p<0.05) in M.pneumoniae (12.0±2.7%), than S.pneumoniae,
H.influenzae, Ch.pneumoniae, M.catarrhalis agents (5.3±1.1%, 8.4±1.5%,
8.9±1.9%, 5.1±2.3%). Squamous metaplased cells was high (p<0.05) in
H.influenzae, Ch.pneumoniae, M.pneumoniae (6.3±1.2%, 7.5±1.2%, 7.4±1.6%),
than in S.pneumoniae, M.catarrhalis agents (2.5±0.9%, 2.2±0.7%). Dystroph-
ical epithelial cells count was high (p<0.05) in H.influenzae, Ch.pneumoniae
(56.6±2.1%, 54.9±2.8%), than S.pneumoniae, M.pneumoniae M.catarrhalis agents
(46.9±3.0%, 44.7±3.5%, 38.9±4.3%).
Neutrophiles count was high (p<0.05) in H.influenzae, Ch.pneumoniae
(50.2±4.4%, 56.5±4.2%) than at S.pneumoniae, M.pneumoniae M.catarrhalis
agents (36.0±4.0%, 30.8±4.6%, 34.8±4.6%).
H.influenzae, Ch.pneumoniae have more injured effects, but M.pneumoniae result
in high growth activity.

P3023
Modification of cell mediated immune-response in patients treated with a
polyvalent mechanical bacterial lysate
Fulvio Braido1, Elisabetta Traggiai2, Giulia Lanzilli3, Gjada Bazorro4,
Chiara Folli1 , Valentina Garelli1, Anna Maria Riccio1, Giovanni Melioli4.
1Clinica di Malattie dell’Apparato Respiratorio e Allergologia, AOU San
Martino, Genova, Italy; 2Laboratorio di Immunopatologia e Reumatologia,
Istituto G. Gaslini, Genova, Italy; 3Laboratorio di Immunologia, CNR, Roma,
Italy; 4Laboratorio Centrale di Analisi, Istituto G. Gaslini, Genova, Italy

Background: Efficacy of Polyvalent Mechanical Bacterial Lysate (PMBL) in in-
ducing the secretion of specific IgA directed to the bacterial antigens administered
has been shown.
Aims and objectives: In this double blind placebo controlled study, we analyzed
the immunological effect of PMBL, administered to a population of elderly Chronic
Obstructive Pulmonary Disease (COPD) patients.
Methods: The treatment provided 1 tablet of PMBL for the first ten days of the

month, followed by a 20 day rest. The treatment was repeated for other two months
and the follow up was carried out up to six months. Blood cell samples were
collected at time 0 (before the beginning of the study), after three months and after
six months.
Results: CD4+ and activated T cells increased significantly in treated group,
while Treg were significantly reduced. Transitional B cells (in particular T3) were
recruited and associated to an increase of early naïve B cells; recruitment of early
memory cells was associated to a reduction of “classic” memory B cells. Finally,
NK cells were significantly increased in treated patients, while their subpopulations
remained unmodified.
Conclusion: In conclusion, PMBL administration causes in COPD patients an
important recruitment of cells belonging to the innate immune system, such as
NK, a significant activation of early B cell compartments and a clear reduction of
regulatory T cells associated to the increase of T cell activation. All these findings
confirm that, also in COPD patients, a specific (and also partially polyclonal)
activation of B cells occurs, and this seems to be strictly related to the significant
clinical results observed.

P3024
Role of endothelial dysfunction, disturbance of haemostatic reactions in
pathogenesis of acute exacerbation of chronic obstructive pulmonary disease
(AE COPD)
I.Ya. Tseimakh1, A.P. Momot2, G.I. Kostjuchenko3, T.A. Kornilova1,
I.P. Kramar4, J.A. Filonova1, A.G. Chuchalin5. 1Department of Therapy and
Family Medicine of Faculty of Postdiplomic Education, Altai State Medical
University, Barnaul, Russian Federation; 2Altai Department, Russian
Hemathological Scientific Centre, Barnaul, Russian Federation; 3Department of
Laboratoric Diagnostic, Altai Regional Clinical Hospital, Barnaul, Russian
Federation; 4Department of Pulmonology, Municipal Hospital No. 5 of Barnaul,
Barnaul, Russian Federation; 5Department of Pulmonology, Institute of
Pulmonology of Federal Medico-Biological Agency of Russian Federation,
Moscow, Russian Federation

Purpose: It is to research interrelations of endothelial dysfunction, system inflam-
matory and haemostatic reactions at patients with AE COPD.
Materials and methods: In open prospective clinical investigation 111 patients
with 2 or 3 positive criteria Anthonisen et al. (1987) were included. Men were
91 people (82%), women - 20 people (18%). The smoking index was 37,5±2,06
pack-years. Patients with AE COPD divided on two subgroups: 1st - patients
without bronchoectasia, 2nd - patients with bronchoectasia. All patients received
therapy by system glucocorticoids. The control group included 35 healthy non-
smoking people with middle age 25,9±1,36 years, from them 27 (77,1%) men
and 8 (22,9%) women. It was accomplished immuneenzyme definition of CRP,
endotelin-1, D-dimers and homocystein maintenance in blood before treatment.
Results: Direct correlation communication between indexes CRP and endotelin-1
(r=0,80, p<0,001), indexes CRP and D-dimers (r=0,65, p<0,01) in the AE COPD
was observed. Dynamics of indexes of endothelial dysfunction and thrombogenic
risk at patients with various phenotypes AE COPD are in table 1.

Table 1

Indicators Control group Patients subgroup 1 Patients subgroup 2

before treating after treating before treating after treating

CRP (mg/l) 3.3±0.14 6.5±1.97 4.1±1.16 13.3±3.32* 7.0±1.29*
ET-1 (fmol/ml) 0.3±0.04 1.8±0.55* 1.2±0.38* 2.3±1.08 1.4±0.92
D-dimer (mg/l) 0.1±0.01 1.4±0.34* 0.6±0.12* 1.6±0.45* 1.0±0.26*

*Patients subgroup vs. control group p<0,05.

Conclusion: At patients with AE COPD it is increased levels of D-dimers, which
indicates that specifies on thrombogenic and thromboembolic risks.

P3025
Invasive pulmonary aspergillosis in patients with severe COPD. Compative
study between probable invasive infection and colonization
Rosana Blavia1, Antonia Flor2, Isabel Serra2, Montse Morta3, Dolores Estivill3,
Ramon Trullas4, Damian Perich1, Esperanza Martin1, Conxa Perez1,
Emilio Marquilles1. 1Pulmonology, Manresa Hospital - Althaia, Manresa,
Barcelona, Spain; 2Internal Medicine, Manresa Hospital - Althaia, Manresa,
Barcelona, Spain; 3Microbiology, Manresa Hospital - Althaia, Manresa,
Barcelona, Spain; 4Radiology, Manresa Hospital - Altahia, Manresa, Barcelona,
Spain

This retrospective study included patients with chronic respiratory disease with
aspergillus isolation in respiratory cultures from Jan-07 to Dec-09. The diagnosis
of probable invasive pulmonary aspergillus (IPA) was based on compatible clin-
ical setting and HRCT findings. A univariate comparative analysis between IPA
probable and aspergillar colonization was carried out.
Results: Of the 103 patients registered 66 patients were excluded. Of the re-
maining 37 we diagnosed 15 patients (14%) with IPA probable and 22 (21%) as
colonization. COPD in 73% of patients (80% GOLD III-IV). The prior use of
corticosteroids was higher in IPA, with a greater accumulate mean 405 mgr in IPA
v 74 mgr in colonizated (p<0.05). A greater number of hospital admissions were
detected in IPA. The mean length of hospital stay was higher in IPA with 35±28
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days as opposed to 13±22 d. in colonization (p:0.003) and respiratory failure (80%
IPA v 36% p:0.009). Antifungal therapy was received by 91% of IPA and by 36%
of colonized. The overall mortality rate was 47% in IPA and 23% in colonization.
Conclusions: 1. Immunosupression by corticosteroids in COPD patients Gold
III-IV is the major risk factor for invasive aspergillosis.2. The absence of clinical
improvement in correctly treated exacerbations of severe COPD and recurrent
isolation of aspergillus in sputum should point to the possibility of the existence of
IPA and demand a HRCT scan.3. HRCT findings can detect early IPA in the shape
of bronchial spread once bacterial or mycobacterial infections have been ruled out.

330. Quality control in lung function and
exercise-related issues

P3026
Over-reading spirometry – Man or machine?
Aleck Harrison1, Grant Sowman2, Hardip KaurNagra2. 1Clinical Research, AJH
Partners, Wallingford, Oxon, United Kingdom; 2Phramaceutical Research,
Vitalograph Ltd, Maids Moreton, Buckingham, United Kingdom

The quality of spirometry improves in multicentre trials with the aid of over-reading
and prompt feedback to sites [1]. Recently spirometer software has become more
sophisticated with increased built-in quality control. So is there a need for human
intervention?
An international trial with 519 asthmatic patients from 78 sites over 17 weeks
produced 7297 spirometry sessions. The site spirometer program (Vitalograph
Spirotrac®) determined the acceptability of each session with immediate feedback
allowing the investigator to make decisions on the patients involvement. All ses-
sions were e-transferred to the database and full visual inspection of the spirometry
curves made by three expert over-readers with feedback within 48hrs, reading to
ATS/ERS standards [2].

Session acceptance

Session Machine Read Over-Reader

n % n %

Accepted 7631 96.3 7507 94.7
Rejected 296 3.7 420 5.3

The shape of both curves for rejected sessions follows that seen in other trials, the
slope having been demonstrated to be due to prompt feedback. In studies with no
feedback the rejection rate is constant [1].
Although there were small differences, this analysis demonstrates that despite hard
objective parameters built into software there still needs to be the expert quality of
the over-reader’s eye.
References:
[1] Harrison A. Blow by Blow, Int Clin Trials J. 2009;4:68-70.
[2] Miller MR et al. ATS/ERS Standardisation of Spirometry, ERJ 2005;26;319.
The trial sponsors are thanked for the anonymous use of their data.

P3027
Predicting success in implementing a distance quality improvement
intervention for asthma
James Stout1, Clarissa Hsu2, Karen Smith3, Rita Mangione-Smith4.
1Department of Pediatrics, University of Washington, Seattle, WA, United States;
2Center for Community Health and Evaluation, The Group Health Research
Institute, Seattle, WA, United; 3States Department of Pediatrics, University of
Washington, Seattle, WA, United States; 4Department of Pediatrics, University of
Washington, Seattle Children’s Research Institute, Seattle, WA, United States

Objectives: To better understand the facilitators and barriers to successful im-

plementation of a distance learning asthma QI program, develop a prediction
tool based on this new knowledge, and validate the tool in a separate sample of
practices
Methods: A University of Washington-based group has developed a distance
learning asthma QI program called Spirometry 360, an on-line office-based pro-
gram to improve asthma care by enhancing provider knowledge and skills for
use and interpretation of spirometry. We interviewed a sample of 35 health care
providers from 25 practices previously exposed to Spirometry 360. A coding
scheme was developed using constructs from both the qualitative analysis of the
interviews and the Competing Values Framework of Organizational Culture. After
validating this process, analysis memos generated for each identified barrier or fa-
cilitator were used to develop closed-ended questions for the Quality Improvement
Intervention-Implementation Success Scale (QII-ISS) survey.
Findings: The resulting QII-ISS includes three main dimensions: organizational
features (6 sub-domains, e.g., multidisciplinary team approach to QI; 21 items),
facilitators of implementation (6 sub-domains, e.g. having a QI champion in the
practice; 21 items), and barriers to implementation (7 sub-domains, e.g., difficulty
integrating changes into workflow; 31 items).
In Phase 2, the QII-ISS is now being administered to a new cohort of 50 practices
prior to Spirometry 360 exposure to examine its validity for predicting successful
program implementation. Results of QII-ISS validation among this first cohort will
be presented.

P3028
Spirometry 360 on-line training and feedback: Spring 2011 course results
and future plans
James Stout, Karen Smith, Bruce Culver, Allen Dozor. Department of Pediatrics,
University of Washington, Seattle, WA, United States Department of Pediatrics,
University of Washington, Seattle, WA, United States Pulmonary and Critical
Care, University of Washington, Seattle, WA, United States Pediatric
Pulmonology, New York Medical College, Valhalla, NY, United States

Although office-based spirometry is increasingly gaining acceptance in general
practice, wide variations in test quality impede its use.
Spirometry 360 is a four-month interactive on-line training and feedback program
currently delivered from the University of Washington to primary care practices
around the U.S. It consists of: 1) Spirometry Fundamentals, a multi-media tutorial
and reference tool; 2) interactive, case-based webinars led by clinical experts, and
3) an internet-based quality feedback reporting system that summarizes technique
of de-identified spirograms automatically uploaded from the point of care.
We delivered the training for the second time in 2010 to 23 general practices from
4 states around the U.S. Results included a doubling of the acceptable spirograms
for children younger than eight years from 40% at baseline to 80% at the end
of training, and an overall increase in the acceptable spirogram rate from 49% to
71%. Among course participants, 100% reported that they would recommend the
training to a colleague.
We are now delivering the course from February to June 2011 in two concurrent
tracks to 70 pediatric and family practices, involving over 200 physicians and their
support staffs from 35 states around the U.S.
We will present a detailed analysis of over 4,000 tests from the Spring 2011
course, with a description of the reasons for variance from the ERS/ATS 2005
Spirometry Guideline, to further understand practitioners’ needs when performing
office-based spirometry. We will also report on our plans for a “Train-the-Trainer”
program with a goal of establishing independent training sites for ongoing delivery
of the Spirometry 360 program.

P3029
Stature measurement: Potential for improved interpretation of pulmonary
function
Sidsel Bendixen Holm, Christian Skjolvang Andersen, Camilla Borup,
Flemming Madsen. Respiratory Function Laboratory, Allergy and Lung Clinic,
Helsingør, Denmark

Introduction: Measurement of stature is a prerequisite for determination of the
normal lung function since reference equations are based on stature (standing
height).
Objective: The aim of this study was to investigate the optimal method to measure
stature in a busy pulmonary function laboratory.
Methods: We measured the stature of 87 subjects using a digital-counter sta-

Agreement between methods in measurement of stature

Number Mean difference, cm 95% CI

Lower Upper

Difference Harpenden – Harpenden 10 –0.29 –0.60 –0.02
Difference Harpenden – bench rule 87 –0.59 –0.70 –0.49
Difference Harpenden – ultrasound 86 –0.70 –1.06 –0.35
Difference Harpenden – ultrasound ceiling 85 1.36 0.87 1.84
Difference Harpenden – armspan 87 0.45 –0.48 1.38
Difference Harpenden – questionnaire 68 –0.98 –1.48 –0.49
Difference Harpenden – interview 86 –1.12 –1.58 –0.67

Mean difference is an estimate of “trueness” and the 95% Confidence Interval for the difference
between individual measurements is an estimate of “precision”.
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diometer, a wall-mounted bench rule, and an ultrasound distance estimator. Stature
was also estimated based on armspan measurement, and self-reported stature was
recorded. Results were compared using Bland and Altman plots.
Results: See table. Neither ultrasound measurement nor self-reported stature was
sufficiently accurate for clinical use. An unexpected observation was that the
stadiometer was the fastest method.
Conclusion: Stature should be measured with the same accuracy as pulmonary
function since clinical decisions are based on both. At present the most accurate
and probably the fastest measurement of stature is obtained by using a stadiometer
with a digital counter.

P3030
Spirometry quality in patients with COPD
Lalita Fernandes, Anthony Mesquita. Respiratory Medicine, Goa Medical
College, Panaji, Goa, India Respiratory Medicine, Goa Medical College, Panaji,
Goa, India

Background and significance: Many spirometries are performed on sick and
elderly COPD patients. There is a general perception that it is difficult for such
patients to perform spirometries. The 2005 ATS/ERS guidelines on spirometry
recommends a repeatability of 150ml for FEV1 and FVC and 100ml if FVC is <1
litre. Our aim was to assess the repeatability criteria in COPD patients.
Methods: Spirometry was performed by 156 patients of COPD. Spirometry was
conducted to obtain atleast 3 acceptable flow volume loops using spirometers
meeting ATS/ERS standards. 131 patients with acceptable spirometry were eval-
uated for repeatability criteria and 40 COPD patients were evaluated for within
individual repeatability criteria.
Results: Of the 156 patients of COPD, 131 (83.9%) had acceptable spirograms.
92% were males, mean (SD) age = 64 (7.8), mean (SD) FEV1% = 45.7 (14.76).
0.8% had mild COPD, 35.9% had moderate COPD, 49.6% had severe COPD and
13.7% had very severe COPD.

Repeatability(best to second best value)

Parameter Repeatability Median 95th Sessions
per ATS/ERS difference Percentile within limits

FEV1 150 ml 20 ml 90 ml 98.48%
FVC 150 ml 50 ml 130 ml 98.48%

We also analysed 963 spirometries done by 40 COPD patients and found that
within individual repeatability for FEV1 and FVC is 26 and 64 ml respectively.
Conclusions: COPD patients despite severe disease condition can perform spirome-
tries to meet ATS/ERS criteria for repeatability.
Reference:
[1] MR Miller et al. Standardisation of spirometry. Eur Respir J 2005;26:319-338.

P3031
Quality of spirometry in the elderly
Malgorzata Czajkowska-Malinowska1, Waldemar Tomalak2, Jakub Radlinski2.
1Department of Lung Disease and Respiratory Failure, Center of COPD and
Respiratory Failure, Regional Hospital of Pulmonology, Bydgoszcz, Poland;
2Department of Physiopathology of Respiratory System, National Institute for
TBC & Lung Dis., Rabka, Poland

Assessment of lung function in aged subjects became quite frequent. We have
attempted to evaluate quality of spirometric examination in people aged ≥65 years.
We have analyzed data from all the patients admitted to the Center of COPD
and Respiratory Failure Regional Hospital of Pulmonology in Bydgoszcz in the
period June-December 2010. Spirometry was performed by 3 experienced techni-
cians using Jaeger’s MasterLab calibrated prior to the measurements. There were
500 patients analysed (age range: 65-90; median: 72; mean ±SD: 73.1±5.7).We
used quality error codes assigned by spirometer (according to ERS/ATS 2005
recommendations for spirometry).
Following errors are recognized: 1) less than 3 trials; 2) lack of reproducibility of
FEV1 and 4) FVC; 10) cough or variable cooperation; 100) FET<6s or lack of
plateau; 1000) BEV too high and 4000) abrupt end.
Out of 500 patients 32 were not able to perform spirometry (due to error 1 – 28
and 10 – 4). Out of the remaining 468 patients 195 (41,2%) performed spirometry
without any errors. In the rest – software indicated (by frequency of occurrence)
error 100; error 4; error 4000; error 2 and error 1000. In 232 patients 1 error was
encountered, in 35 - 2; in 5 - 3 and in 1 – 4.
All examined patients reached FET>6s. If the error 100 (lack of plateau) would
be ommited, the percentage of good spirometries rise to 91,2%.
We conclude that 6.4% of aged persons were not able to cooperate during spirom-
etry. Those who cooperated - had problem with reaching the plateau at end
expiration. Such the analysis of errors; repeated from time to time might be very
useful in giving feedback to technicians - to make them much more careful in
observing end expiration in aged persons performing spirometry.

P3032
Number of tests and the time needed to fulfil the quality criteria for
plethysmographic measurements
Diana Ionita1, Carmen Stroescu1, Gabriela Weiss1, Ileana Stoicescu2,
Madalina Burecu2, Camelia Nita3, Alina Croitoru2, Daniela Dospinoiu3,
Felicia Cojocaru3, Irina Strambu3. 1Respiratory Physiopathology Department,
“M. Nasta” Institute of Pneumonology, Bucharest, Romania; 2Clinical
Departments, “M. Nasta” Institute of Pneumonology, Bucharest, Romania;
3Clinical Department, Ascent Clinical Research Solutions, Bucharest, Romania

Aim: Assessing the number of tests and the time needed to obtain quality sessions
of body-plethysmography.
Subjects and methods: Body-plethysmography was performed in healthy subjects
and in patients familiar with the testing, in order to obtain at least three acceptable
measurements with repeatable parameters (at least four from the list: Raw, IC, VC,
FRC and TLC). The number of tests and the time to obtain quality measurements
were noted.
Results: One hundred and eighteen body-plethysmography sessions were per-
formed in 10 weeks: 8 in healthy subjects, 73 in COPD patients and 37 in patients
with other respiratory diseases.
All the subjects obtained at least 3 acceptable tests and had repeatable values for
at least 3 parameters. One hundred and twelve subjects (95%) obtained repeatable
values for 4 parameters and 92 subjects (78%) for all the 5 tested parameters.
In 13 subjects only 3 tests were needed to obtain repeatable values for the tested
parameters, 22 subjects needed 4 tests, 26 subjects – 5 tests, 45 subjects – 6 tests
and 12 subjects performed 7 tests.
The time needed to obtain correct sessions varied between 4 and 16 minutes (mean
9, mode 7 minutes), without counting interpretation, patient or device preparation,
and infection control procedures.
No significant differences were seen in age, gender or FEV1 values between
the subjects that obtained repeatable values after 3 or 4 tests versus (vs.) >4
tests, in 3-7 minutes vs. >7 minutes, for 4 vs. 5 parameters (p=NS for all tested
associations).
Conclusion: Three to seven tests and 4-16 minutes were needed to obtain quality
sessions in body-plethysmography. The data will help scheduling the tests and for
quality control.

P3033
The use of biological control subjects to validate exercise testing with
supplemental oxygen
Kevin De Soomer, K. Leemans, H. Vaerenberg, W. De Backer, E. Oostveen. Dept
of Lung Function and Pulmonary Medicine, Antwerp University Hospital,
Antwerp, Belgium

Some patients desaturate during exercise due to diffusion limitation of O2-uptake
in the lung. To measure their exercise tolerance and its limiting factor, cardiopul-
monary exercise testing (CPET) can be performed with supplemental oxygen (O2).
The aim of our study was to validate the High/Low FiO2 software option on the
Jaeger Oxycon Pro (Jaeger, Wurzburg, Germany) using biological control subjects.
Three healthy lung function technicians (2F: 1M) performed multiple exercise
tests, breathing either room air or a gas mixture containing 30% O2 and 70%
N2. The exercise test consisted of a 3 min rest period, 3 min unloaded pedaling
followed by 5 min steady state exercise at 40 and 80 Watt for the female subjects
and 60 and 120 Watt for the male subject, respectively. The mean values of minute
ventilation (V’E), CO2 production (V’CO2), O2 consumption (V’O2) and heart
rate (HR) as measured during the last two min of every steady state interval were
used for further analysis. Each subject performed 7 tests while breathing FiO2=
21% and 4 tests while breathing FiO2= 30%. Bland-Altman analysis revealed no
systematic differences in V’E, HR, V’CO2 and V’O2 at all work rates for all
subjects between FiO2= 21% and FiO2= 30% (see figure).

We conclude that when using the High/Low FiO2 software option during CPET,
V’CO2 and V’O2 are reliably measured while breathing 30% O2.
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P3034
Novel strategies for quality control of forced spirometry
Felip Burgos1, Batxi Galdiz2, Carles Gallego3, Montserrat Vallverdú4,
Pere Caminal4, Diego Castillo5, Jordi Ayza6, Joan Escarrabill7, Josep Roca1.
1Department of Pulmonary Medicine (ICT), Hospital Clínic - IDIBAPS- Centro
de Investigación en Red de Enfermedades Respiratorias (CibeRes), Barcelona,
Spain; 2Department of Pulmonary Medicine, Hospital de Cruces -Centro de
Investigación en Red de Enfermedades Respiratorias (CibeRes), Bilbao, Spain;
3Oficina d’Estàndards i Interoperabilitat TicSalut, Departament de Salut,
Generalitat de Catalunya, Barcelona, Spain; 4Centre de Recerca en Enginyeria
Biomèdica (CREB-UPC), Universitat Politècnica de Catalunya, Barcelona,
Spain; 5Department of Pulmonary Medicine, Hospital de la Santa Creu i Sant
Pau, Barcelona, Spain; 6TecnoCampus, TecnoCampus Mataró-Maresme, Mataró,
Spain; 7Master Plan for Respiratory Diseases, Health Ministry of Catalonia,
Generalitat de Catalunya, Barcelona, Spain

High Quality Forced Spirometry (HQS) in primary care (PC) enhances manage-
ment of respiratory patients. We aimed at: a) developing standards to transfer FS
data (HL7-XML) using DICOM; b) deploying web-based support to PC and Com-
munity Pharmacists (CPH); c) validating a new algorithm for automatic assessment
of quality of the tests; and, d) assessing the web application
We explored 1430 subjects from 15 PC and 812 subjects from 40 CPH. The
follow-up period was > 6m. The validation of the algorithm for automatic QC was
done using 778 curves from 291 patients and the 24 flow-volume and volume-time
curves from the ATS. The assessment by an expert professional and the score
automatically generated through the algorithm were compared (Grade 0, rejected;
Grade 1 accepted; and, Grade 2 doubtful test).
The percent of HQS increased from 57% to 78% during the study period (9
months). The CPH study showed on average 70% HQS. The performance of the
algorithm for automatic assessment of spirometry quality control was acceptable
(Sensitivity 96%; Specificity 95%).
Our results prompt the adoption of strategies to standardize the transfer HQS tests
(HL7CDA R2) among providers. Thus, facilitating information sharing across the
system and reducing duplicities. The automatic algorithm showed high applicabil-
ity. All together, the study facilitates future strategies for early diagnosis of chronic
obstructive diseases as well as long-term follow-up of patients.
Supported by Inforegió, NEXES (CIP-PSP No 225025), FarmaEPOC and PDMAR.

P3035
Preoperative determinants of the length of hospital stay in patients
undergoing surgery for pancreatic cancer
Roger Carter1, Oliver Aileen1, V.V. Chandrabaln2, John Kinsella3. 1Respiratory
Medicine, Royal Infirmary, Glasgow, United Kingdom; 2West of Scotland
Pancreatic Unit, Royal Infirmary, Glasgow, United Kingdom; 3Anaesthetics,
Royal Infirmary, Glasgow, United Kingdom

Introduction: Surgery for pancreatic cancer is associated with considerable mor-
bidity. Both surgeon-related and patient-related factors are important in determining
postoperative outcome. Therefore most pancreatic surgery is now carried out in
specialist centres. However, patient optimisation is complex since factors that
determine postoperative morbidity are less well understood.
Objective: To compare preoperative measures of patient comorbidity with length
of hospital stay in patients undergoing pancreatic surgery.
Patients and methods: 103 patients who underwent surgery for pancreatic cancer
(pancreatico-duodenectomy n=87,trial dissection with bypass n=16) had preop-
erative evaluation of body habitus, systemic inflammatory response (Glasgow
Prognostic Score, mGPS) and routine blood analysis. Cardiopulmonary function
(CPET) was measured in 54 patients. Length of hospital stay was recorded.
Results: The median length of hospital stay was 17 days. 39 stayed ≤ 14 days
and 64 >14 days. Length of hospital stay was not associated with body habi-
tus or systemic inflammatory response. However, in patients with CPET, more
patients with low anaerobic threshold (p=0.030),high base excess (0.056) and
high VE/VCO2 (p=0.022) had a hospital stay >14 days. Prolonged hospital stay
was associated with pancreatico-duodenectomy (p=0.027) and anastomotic failure
(p<0.001).
Conclusions: CPET was the only pre-operative objective measure that correlated
significantly with prolonged hospital stay. Length of stay is a useful surrogate
marker of post-operative adverse events. Although CPET does not predict spe-
cific complications, it may determine the host response to major surgery and its
immediate sequelae.

P3036
Is there a difference between the results of the standard six minutes walking
test (S6MWT) and the test with ventilation monitoring (V6MWT)?
Carmen Columbia Stroescu (Cocian)1, Alina Croitoru2, Diana Ionita1.
1Respiratory Physiopathology Department, “Marius Nasta” Institute of
Pneumology, Bucharest, Romania; 2Pneumology Department, “Marius Nasta”
Institute of Pneumology, Bucharest, Romania

Background: 6MWT is a validated test for the evaluation and monitoring of
patients with cardiovascular and respiratory conditions. The standard test evaluates
the initial and final heart rate (HR) and oxygen saturation (SaO2), and does not
measure ventilation.

Aim: To assess (a) the similarities of the main parameters between S6MWT and
V6MWT and (b) the mask-related discomfort during V6MWT.
Subjects and method: 23 patients (P) with respiratory diseases (15 COPD cases)
and 5 healthy subjects (H) performed two S6MWT and one V6MWT, at 1 hour
intervals. 6MWT distance (6MWD), initial and final HR, SaO2 and symptoms,
and the mask–related discomfort were recorded.
Results: The mean 6MWD was 9 meters longer in S6MWT than in V6MWT
(range -65, +135 m). In 7P (30%) the 6MWD was significantly different (>50
m) between the tests, with 5 P (22%) walking less and 2P walking more at the
V6MWT.
The mean initial and final symptom scores were similar between the tests (differ-
ence <0.5 points). At the end of V6MWT, 8P (35%) had higher dyspnoea scores
and 5P had higher scores for both dyspnea and fatigue.
The mean desaturation was similar between the tests, but 7P (30%) desaturated
more at V6MWT (difference >4%).
The mean initial and final HR was similar, but 7P had higher initial HR and 9P
higher final HR at V6MWT.
Mask-related discomfort was minor in 20P and 4H (86% tests), moderate in 2P
and 1H, and major in 1P.
Conclusions: The mean results of the measured parameters were similar in
V6MWT and S6MWT, but the 6MWD was significantly different in 30% of
patients. The mask needed for the V6MWT was generally well tolerated.

P3037
Flow limitation at rest may identify a phenotype of chronic obstructive
pulmonary disease (COPD)
Laura Malagrinò, Francesco Costa, Barbara Vagaggini, Claudia De Simone,
Cristina Spanu, Alessandro Celi, Pierluigi Paggiaro. Cardio-Thoracic and
Vascular Department, University of Pisa, Pisa, Italy

Background: Expiratory flow limitation at rest (FL) promotes dynamic hyperin-
flation (DH) during exercise in COPD patients.
Aim: To evaluate whether a specific FL phenotype can be identified in COPD
patients.
Subjects and methods: 48 COPD patients (28 male, FEV1%: 53.4) underwent:
pulmonary function tests (PFT), cardiopulmonary exercise test (CPET) with as-
sessment of DH, Saint George’s Respiratory Questionnaire (SGRQ), dyspnea scale
(MRC), physical activity by Armband. We measured blood haemoglobin (HB)
and inflammatory cells, CRP and Pro-BNP; sputum inflammatory cell count and
neutrophil elastase. FL was evaluated according to Hyatt by overlapping the tidal
and maximal flow-volume curves and categorized as either absent no overlapping,
or present any overlapping.
Results: FL was observed in 38/48 COPD patients. Baseline difference between
two groups are reported (*p< 0.05)

Flow limitation (38) Non-flow limitation (10)

FEV1 % 51.1±17.2 62.4±12.4
IC % 76.8±20.2 83.9±20.8
TLC % 112.1±14.1 114.9±16.6
TLCO % 68.1±22.9 87.8±32.8*
MRC 1.2±0.2 1.1±0.3
Daily steps 5932±3337 9199±5631*
SGRQ tot % 39.1±16.1 34.4±18.2
VO2/kg 17.1±5.5 20.0±4.6
Blood eosinophils % 2.8±1.7 6.6±4.7*
Pro-BNP 327.8±367.6 114.4±82.2 *
Sputum eosinophils % 5.7±10.8 18.6±16.8*
Sputum neutrophils % 76.6±15.4 57.4±12.4*
Sputum neutrophil elastase 3.6±2.6 1.1±0.8*

Only in FL group, VO2/kg was correlated (p< 0.05) with MRC, FEV1%, IC%,
DLCO%, HD, DS, SGRQ tot%, HB, Pro-BNP.
Conclusions: Flow imitation at rest, as assessed by a simple, non invasive, inex-
pensive technique, identifies patients with clinical and functional characteristics
suggestive of a specific “emphysema-like” phenotype.

P3038
Ventilatory exercise response at low altitude
Jerica Sinkeldam, Gwenda Commandeur, Herman Groepenhoff. Pulmonology,
VU University Medical Center, Amsterdam, Netherlands

Introduction: At medium and high altitude there is an increased ventilatory
response at sub maximal exercise tolerance due to a decreased aerobic capacity.
However little is known about the ventilatory exercise response to sub maximal
exercise at low altitude compared to sealevel. Therefore we conducted this study
to test if the ventilatory response at sub maximal exercise differs at low altitude
compared to sea level.
Methods: Nine healthy women were included to perform a submaximal cardio
pulmonary exercise test (3 min, 50 and 100 watt), with gas exchange, heart rate and
oxygen saturation measurements on a cycle ergometer at sea level and identical
measurements at 1560 meters above sea level (Davos, Switzerland).
Results: See Table 1.
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Table 1

Sea level 1560 meter p-value

50 watt
VO2 (ml min–1) 956±56 1001±134 0.2842
VE (l min–1) 24.6±1.5 28.6±5.8 0.0484
Heart rate 104±13 117±13 0.0005
SaO2-puls (%) 98±1.5 94±1.7 < 0.0001

100 watt
VO2 (ml min–1) 1496±57 1484±115 0.7210
VE (l min–1) 37.9±4.6 44.0±8.6 0.0227
Heart rate 133±17 138±17 0.1048
SaO2-puls (%) 97±1.6 92±3.4 0.0017

Conclusion: For an equal sub maximal oxygen uptake at low altitude there is
already an increased ventilation compared to sea level. This is likely explained by
impaired gas exchange.

P3039
Cardio pulmonary exercise testing: Mouthpiece or a mask? Does it matter?
Jerica Sinkeldam, Piet E. Postmus, Anco Boonstra, Herman Groepenhoff.
Pulmonology, VU University Medical Center, Amsterdam, Netherlands

Introduction: Cardio pulmonary exercise test (CPET) parameters can be measured
with the use of a mouthpiece or a breathing mask. In clinical practice, patients often
complain about a dry mouth when a mouthpiece is used which possibly influences
CPET results. A more comfortable alternative, although with an increased change
of leakage, is the frequently used breathing mask. Therefore we hypothesised that
ventilatory CPET results measured by mouthpiece or breathing mask could be
different.
Aim: To test this hypothesis we conducted this study to estimate ventilatory CPET
differences between mouthpiece and breathing mask measurements.
Methods: Twelve healthy subjects performed two (3 minutes/40watt; incremental)
maximal CPET measurements with steady state measurements of ventilation (VE)
and oxygen consumption (VO2) at sub maximum work levels. The measurements
were taken on different days within one week in a different sequence. One using the
mouthpiece (deadspace: 50 ml) and the other with a mask (Combitox, deadspace:
100 ml).
Results: See Table 1.

Table 1

Mouth piece mask p-value

VE (l min–1)
40 watt 20.7±3.6 23.1±2.5 0.00
80 watt 29.3±2.7 32.6 ± 4.3 0.00
120 watt 40.4±3.6 44.6±5.6 0.00

VO2 (ml –1)
40 watt 882±103 884±70 0.94
80 watt 1276±97 1304±84 0.22
120 watt 1698±124 1741±127 0.19

Work (watt)
Maximum 230±70 232±73 0.70

Conclusions: Due to the fact that the VO2 values between mouthpiece and mask
measurements were not different, we concluded that the Combitox mask does not
leak. However, the VE values measured with the mask were higher compared
to those of the mouthpiece. This is likely explained by the higher amount of
deadspace. The maximum work rate level attained with the mouthpiece or the
mask was the same.

P3040
Is measuring ventilation during the six minutes walking test (6MWT)
important?
Carmen Columbia Stroescu (Cocian)1, Alina Croitoru2, Diana Ionita1.
1Respiratory Physiopathology Department, “Marius Nasta” Institute of
Pneumology, Bucharest, Romania; 2Pneumology Department, “Marius Nasta”
Institute of Pneumology, Bucharest, Romania

Background: 6MWD and FEV1 are used as a one-time measure of functional
status, as predictors of morbidity and mortality, and for measuring the response to
medical interventions. The additional value of ventilation (VE) monitoring during
the 6MWT is unknown.
Aim: Evaluation of VE during the 6MWT and it’s correlation with the validated
parameters (6MWD and FEV1).
Method: Patients (P) and healthy subjects (H) performed two standard 6MWT
(S6MWT) and one 6MWT with VE monitoring (V6MWT), at minimum 1 hour in-
tervals. The inspiratory capacity (IC) was measured before and after the V6MWT.
VE profile and correlations between parameters were assessed.
Results: 23P (15 COPD cases) and 5H performed the tests.
The baseline VE did not correlate with FEV1 and 6MWD nor with the baseline or
end-of-test IC.
Most subjects reached a VE plateau within the first 3 minutes of the test. The time

to a stable VE did not correlate with the V6MWD or FEV1, but with baseline IC
(r 0.428).
The peak VE, as well as the difference between initial and final (delta) VE, did
however significantly correlate with FEV1 (r 0.696 and 0.686 respectively) and
6MWD (r 0.515 and 0.476 respectively).
Strong correlations were found between FEV1, V6MWD and baseline and end-
of-test IC (r > 0,7), but not with the delta IC.
The correlation of ventilatory parameters (IC, peak VE, delta VE) with the 6MWD
was proven to be FEV1 dependent as, when controlled for FEV1, these correlations
did not remain significant.
Conclusions: Some ventilatory parameters measured during the 6MWT did cor-
relate with the 6MWD and FEV1. The importance of VE profile evaluation during
the 6MWT needs further assessment.

P3041
Reference values for the incremental shuttle walking test
Vanessa S. Probst1,2,3 , Nidia A. Hernandes1,2, Denilson C. Teixeira1,2, Josiane
M. Felcar1,2, Cristiane G. Gonçalves1,3, Daniela Hayashi1,3, Rafael
B. Mesquita1,2,3, Sally Singh4, Fabio Pitta2,3. 1Centro de Pesquisa em Ciências
da Saúde (CPCS), Universidade Norte do Paraná (UNOPAR), Londrina, Brazil;
2Laboratório de Pesquisa em Fisioterapia Pulmonar (LFIP), Universidade
Estadual de Londrina (UEL), Londrina, Brazil; 3Programa de Mestrado em
Ciências da Reabilitação, UEL-UNOPAR, Londrina, Brazil; 4Department of
Respiratory Medicine, Glenfield Hospital, University Hospitals of Leicester NHS,
Leicester, United Kingdom

Background: Reference values for the incremental shuttle walking test (ISWT)
which are applicable to the whole population need to be solidly established.
Objectives: This study aimed to determine which anthropometric and demographic
variables influence the walking distance achieved in the ISWT in healthy subjects
aged 18 - 83 years and to establish a reference equation for predicting ISWT for
that population.
Methods: In a cross-sectional study, 242 healthy subjects (102 male) performed
two ISWT and had their weight, height and body mass index (BMI) measured.
Results: In general, healthy subjects walked 810 [572 – 1030] m in the ISWT,
presenting large variability (range 210–1820 m). The walked distance correlated
with age (r = -0.76), height (r = 0.49) and BMI (r = -0.23) (p<0.001 for all),
but not with weight (r = 0.06, p=0.315). A model of stepwise multiple regression
showed that gender, age and BMI were independent contributors to the ISWT
in healthy subjects, explaining 71% (p<0.0001) of the variability. The derived
reference equation was: ISWTpred = 1449.701 – (11.735 × age) + (241.897 ×
gender) – (5.686 × BMI), where male gender = 1 and female gender = 0.
Conclusions: In conclusion, the variability of the ISWT is explained largely by
gender, age and BMI. The reference values for the ISWT can be adequately
predicted using the equation proposed in this study.

P3042
Reference value of six-minute walking distance in healthy Pakistani subjects
Nisar Rao1, Muhammad Irfan2, Suleman Haque2, Ali Zubairi2. 1Department of
Pulmonology, Ojha Institute of Chest Diseasaes, Karachi, Sindh, Pakistan;
2Section of Pulmonary & Critical Care Medicine, Aga Khan University, Karachi,
Sindh, Pakistan

Background: Six-min walk test (6MWT) is useful in assessing functional exercise
capacity. We aimed to determine the 6MWD for healthy Pakistanis, identify factors
affecting 6MWD and derive an equation.
Methods: 15-65yrs subjects were prospectively enrolled after screening. A stan-
dardized 6MWT was administered. SpO2, HR, BP and dyspnea scores were
determined pre and post-test.
Results: 296 subjects [211 (71%) men] participated with mean age 37.3±12 yrs.
The mean 6MWD for all participants was 469.88±101.24m (range 180m - 756m)
[men 502.35±92.21m; women 389.28±74.29m]. On univariate analysis gender,
weight, height and age showed a significant relationship with the 6MWD. Sub anal-
ysis revealed a significant direct relationship between height (r=0.485, p=0.001)
and weight (r=0.212, p<0.001). Gender and age were identified as independent
factors in multiple regression analysis, and together explained 33% of the variance.
The regression equation predicting 6MWD is: y = β0 + β1X1 + β2X2 + β3X3 + ε

With an intercept term (β0), slope parameters (β1, β2, β3), one dichotomized
variable of gender (X1, X1= “0” if the subject is female, and “1” if male).
The sex-specific prediction equations are:
6MWD (m) for men = 164.08 + (78.06∗1) – (1.90∗age) + (1.95∗height)
6MWD (m) for women = 164.08 – (1.90∗age) + (1.95∗height)
Comparison with published equations revealed a moderate overestimation of the
6MWD in our population.
Conclusions: 6MWDs among Pakistanis are shorter than predicted by reference
equations in literature. The proposed equation gives predicted (mean) 6MWDs for
adult Pakistani naïve to the test when employing standardized protocol. Prospective
validation of this equation need larger community based studies.
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P3043
Pulse oximeter validation study
Geljit Johal, Jodie Hunt, Brendan Cooper. Lung Function & Sleep, Queen
Elizabeth Hospital Birmingham, Birmingham, West Midlands, United Kingdom

Introduction: The aim of this study was to assess a) the reliability of our pulse
oximeters for SpO2 and HR signals, b) to detect malfunctions, c) and to provide
recommendations on SpO2 testing.
Methods: A pulse oximeter tester (Metron DEAG) was to test 12 Konica Minolta
pulse oximeters over a split 6 month period. The suitability of the analyser was
measured against a reference standard (OxSim-1 pulse oximeter simulator). The
ranges that were simulated include SpO2 of 85%, 95% and 98% at heart rates
(HR) of 80, 40 and 140 beats per minute (b.p.m) respectively.
Results: The Bland-Altman analysis did not reveal any significant difference at all
3 ranges for both analysers. The mean differences at SpO2 of 85% and HR of 40
b.p.m was -0.37% and ±2SD of (0.67- -1.39). At 95% 80 b.p.m mean difference
of +0.67±2SD (+1.18 - +0.15) and 98% at 140 b.p.m a mean difference of 0.08%
±2SD (+0.44- -0.29). The difference between the two analysers was correlated
better towards the higher range of SpO2. There was no variability in the simulated
HR during the testing of all the pulse oximeters.
Discussion: The results of the study show that the oximeters appear to be remark-
ably stable over time.
Conclusions: The change in SpO2 over Period 1 (mean simulated readings of
86.1%, 95.8% and 98.0%) and Period 2 (mean simulated readings of 86.2% and
95.7% and 98.0%) was negligible. The P values for all three ranges (85% P value
of 0.65, 95% P=0.59 and 98% P=0.47) were > 0.05 and therefore no significant
differences in the data existed. We conclude that regular testing of pulse oximeters
does not help predict failure or problems that aren’t picked up by the regular
operators.

331. Obstructive sleep apnoea: inflammation and
metabolism

P3044
Markers of liver dysfunction in patients with obstructive sleep apnea
Maria Buttacavoli1, Anna Maria Marotta1, Alessandra Castrogiovanni1,
Carmela Giordano1, Vincenzo Bellia1, Maria Rosaria Bonsignore1,2.
1Di.Bi.M.I.S., Università degli Studi di Palermo, Palermo, Italy; 2IBIM, CNR,
Palermo, Italy

Increased serum levels of liver enzymes have been reported in patients with ob-
structive sleep apnea (OSA), but the prevalence of liver dysfunction in OSA is
poorly defined. In 91 consecutive patients (23 females) without serological evi-
dence of viral hepatitis or alcohol-induced liver disease who underwent nocturnal
respiratory monitoring for diagnosis of OSA, we measured alanine (ALT) and as-
partate (AST) aminotransferase, and gamma-glutamyltransferase (GGT) in serum,
together with the HOMA Index and the lipid profile. Mean age and BMI were
55±14 (SD) yr, and 37.4±8.4 kg/m2, respectively. OSA was moderate to severe
(mean AHI 49±24/h, lowest SaO2 69.3±12.8%). Increased ALT or AST (≥41
IU/L) was found in 11 and 5 patients (12% and 5.5%), respectively. Compared
to patients with normal ALT levels, patients with elevated ALT were significantly
younger (43.2±5.5 vs 56.4±14.3 yr, p<0.005 by unpaired t-test) and showed
higher HOMA index values (8.28±5.09 vs 3.48±2.44, p<0.005) and triglyceride
level (229±193 vs 132±71 mg/dL). Elevated AST levels were also significantly
associated with high HOMA index. No association was found between OSA sever-
ity or the degree of obesity assessed as BMI and increased liver enzymes. Increased
GGT (≥51 IU/L) occurred in 9% of the sample but showed no association with
any of the variables tested. Our results suggest that increased liver enzymes are
associated with more severe insulin resistance, but are not directly linked with
obesity or OSA severity.
Funding by Italian Ministry of University and Research (PRIN 200895H8S9)

P3045
The circadian profile of melatonin secretion in patients with OSAS
Malgorzata Barnas, Ryszarda Chazan. Department of Internal Medicine,
Pneumonology and Alergology, Warsaw Medical University, Warsaw, Poland
Department of Internal Medicine, Pneumonology and Alergology, Warsaw
Medical University, Warsaw, Poland

Introduction: There is evidence to suggest that certain endocrine disorders are
associated with impaired breathing during the sleep. One of the hormones closely
associated with sleep is melatonin. It is a hormone secreted cyclically, which
controls the rhythm of sleep and waking.
Aim: Aim of the study was to investigate circadian profile of melatonin secretion
in patients with OSAS.
Methods: Study group consisted of 71 patients with OSAS: 66 men (93%) and 5
women (7%). The average age was 49,2±9,1 years. Body mass index was 32,7±5,9

kg/m2,mean AHI 45±22,8/hour. OSAS was diagnosed with full polysomnography.
In the study group 6 patients (8,45%) diagnosed with mild OSAS, 10 patients
(26,76%) moderate OSAS and 46 patients (64,89%) severe OSAS. Control group
consisted of 18 subjects with excluded OSAS, mean age 43±13 years, mean BMI
28,7±4 kg/m2, mean AHI 2,5±2,1. In the study group and control group circadian
profile of melatonin secretion was assessed with radioimmunoassay method (RIA)
at 6 time points.
Results: Melatonin concentration (pg/ml) at 2.00, 6.00, 10.00 am, and 2.00,
6.00, 10.00 pm were: in the study group 91,8±70,7, 63,2±54,8, 21,4±11,3,
17±8,3, 21,1±16,2, 50,1±40,6, and in the control group 136,7±93,9, 94,2±75,5,
30,4±29,5, 13,9±6,1, 16,5±11,9, 43,6±27,6 respectively. In the study group mean
concentration of melatonin at 2.00 am and 6.00 am was significantly lower than in
the control group, p=0,04 and p=0,02 respectively.
Conclusion: Patients with OSAS have preserved circadian rhythm of melatonin
secretion, with peak secretion at night hours. The maximum concentration of
melatonin at night is significantly lower than in the healthy group.

P3046
Albuminuria in children with obstructive sleep apnea
Vasiliki Varlami1, Emmanouel Alexopoulos1, Georgia Malakasioti1,
Vasiliki Theologi1, Eleni Theophanous1, Athanasios Kaditis1,
Efthimia Daskalopoulou2, Konstantinos Gourgoulianis1. 1Sleep Disorders
Laboratory, University of Thessaly School of Medicine and Larissa University
Hospital, Larissa, Greece; 2Department of Internal Medicine, Sleep Laboratory,
“St Paul” General Hospital, Thessaloniki, Greece

Increased excretion of albumin in urine has been considered a surrogate marker of
endothelial dysfunction in adults with obstructive sleep apnea (OSA). Aim of this
study was to evaluate urinary excretion of albumin in children with OSA.
Methods: Albumin-to-creatinine ratio (ACR) was calculated in a morning urine
specimen collected from children with or without OSA. An assay appropriate for
detection of microalbuminuria was used.
Results: Twenty seven subjects with moderate-to-severe OSA (5.6±2.1 y.o.; AHI
9.1±3.7 episodes/h), 71 subjects with mild OSA (6.2±2.3 y.o.; 2.4±1 episodes/h)
and 31 children without habitual snoring (6.7±2.4 y.o.; 0.6±0.3 episodes/h) were
studied. Subjects with moderate-to-severe OSA had similar ACR to those with
mild OSA (p=0.072) and significantly higher ACR relative to subjects without
habitual snoring (p=0.007): median 0.38 (0-14.3) mg/g vs. 0.31 (0-13) vs.0 (0-
3.26), respectively. There was significantly increased risk for having ACR>0
in children with moderate-to-severe or mild OSA compared to children without
habitual snoring after adjustment for age and gender: OR (95% CI) 6.4 (1.8-23.3)
or 2.7 (1.1-6.9) vs. 1.0.
Conclusions: Children with OSA are at increased risk for having detectable
morning abuminuria.

P3047
Biochemical basis of inflammation in children with obstructive sleep apnea
syndrome (OSAS) and in children with obesity
Melania Evangelisti, Anna Claudia Massolo, Filomena Ianniello, Maria
Chiara Paolino, Marilisa Montesano, Silvia Miano, Martina Forlani, Maria
Pia Villa. NESMOS Department, Pediatric Unit, S. Andrea Hospital, Faculty of
Medicine and Psychology, University la Sapienza, Rome, Italy

Rationale: OSAS and obesity are two risk factors that can lead to the early
development of cardiovascular events. These two diseases very often coexist, and
it’s hard to understand the mecchanisms that characterize each one. Our aim was
to determine the different pathways of these two disorders.
Methods: We evaluated 38 children (M/F=23/15; mean age: 7.68±3.78 years),
divided in three groups (18 children with OSAS but non obese, 10 Obese children
but without OASA, 10 controls). All children underwent blood sample test for
the evaluation of CRP hs, the lipidic and metabolic aspect (Glycemia, Insulin,
Cholesterol total, LDL and HDL, triglycerides, leptin, adiponectin, and resistin),
the interleuchines pattern (IL-1 α e β, IL-2, IL-4, IL-6, IL-8, IL-10, IFN-γ, TNF-α,
VEGF, EGF, MCP1) and the polysomnography examination.
Results: Children with OSAS and children with obesity showed higher levels
of LDL-cholesterol and triglycerides compared to controls (OSAS p=0.005 and
p=0.01; Obese p=0.01 and p=0.005). In the obese group leptin levels were sig-
nificantly higher compared to controls and to the OSAS (p=0.00). In the OSAS
groups we found significantly higher levels of IL 1 β (p=0.04) and TNF-α (p=0.05)
compared to controls and obese groups.
Conclusions: OSAS and obesity have two different pathways. OSAS promotes
an inflammatory pattern through the stimulation of TNF-α, wehereas obesity
determines an hormonal deregulation especially of the adipokines one, as leptin.

P3048
Expression of cysteinyl leukotriene receptors in tonsillar T and B
lymphocytes of children with obstructive sleep apnea
Loukia Lianou1, Marina Tsaoussoglou1, Souzana Hatzinikolaou1,
Emmanouel Theodorou3, Zoe Antonopoulou3, Emmanouel Houlakis2,
Michael Tsakanikos3, Polytimi Panaghiotopoulou-Gartagani1 ,
Athanasios Kaditis1, George Chrousos1. 1First Department of Pediatrics,
University of Athens School of Medicine and Aghia Sophia Children’s Hospital,
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Athens, Greece; 2Otorhinolaryngology, Aghia Sophia Children’s Hospital,
Athens, Greece; 3Otorhinolaryngology, P. and A. Kyriakou Children’s Hospital,
Athens, Greece

Antiinflammatory medications administered to children with obstructive sleep
apnea (OSA) decrease size of pharyngeal lymphoid tissue and severity of air-
way obstruction. Aim of this study was to define subpopulations of tonsillar
lymphocytes with potential susceptibility to inhibitors of cysteinyl leukotriene
receptors.
Methods: Tonsillar tissue excised from children with OSA or controls with recur-
rent tonsillitis (RT) was studied for expression of types 1 and 2 cysteinyl leukotriene
receptors (LT1R and LT2R) by immunofluorescence and flow cytometry.
Results: Ten children with moderate-to-severe OSA (age 5.8±3.3 years) and 10
subjects with RT (7.5±4.7 years) were studied. In both children with OSA and
RT, immunoreactivity for LT1R and LT2R was detected in CD3+ tonsillar T lym-
phocytes (extrafollicular areas) and in CD19+ B lymphocytes (germinal centers
and mantle/marginal zones). In subjects with OSA, LT1R+ fraction of small size
CD19+ B lymphocytes (median 26.4%, range 4.7%-77.7%) was similar to the
LTR1+ fraction of CD3+ T lymphocytes (5.7%, 0.7%-50.3%) and significantly
higher than the LT1R+ fraction of large size CD19+ B lymphocytes (3.3%, 1%-
31.9%) (p>0.05 and p<0.05). Similar trend was identified for LTR2 in children
with OSA or RT and for LTR1 in participants with RT.
Conclusions: Children with OSA or RT and tonsillar hypertrophy express cys-
teinyl leukotriene receptors in B lymphocytes of the tonsillar germinal centers and
mantle/marginal zones and in extrafollicular T lymphocytes. These findings explain
the beneficial effects of cysteinyl leukotriene receptor inhibitors on pharyngeal
lymphoid tissue hypertrophy and OSA.

P3049
Effect of intermittent hypoxia on the expression of fatty acid binding proteins
in human adipocytes and macrophages
Judith C.W. Mak1,3, Qian Han1, Sze Chun Yeung1, Mary S.M. Ip1,3 . 1Medicine,
The University of Hong Kong, Hong Kong, Hong Kong; 2Pharmacology &
Pharmacy, The University of Hong Kong, Hong Kong, Hong Kong; 3Research
Centre of HBHA, The University of Hong Kong, Hong Kong, Hong Kong

Background: Intermittent hypoxia (IH) is a hallmark feature in obstructive sleep
apnea (OSA), which is increasingly recognized as an independent risk factor of
cardiovascular diseases. Different fatty acid binding proteins (FABPs), includ-
ing adipocyte (A)-FABP (FABP4) and epidermal (E)-FABP (FABP5), are now
widely accepted as biomarkers associated with increased cardio-metabolic risks
and carotid atherosclerosis. We hypothesize that IH exposure may regulate the
expression of FABPs in two major cell types involved in the development of
atherosclerosis, namely adipocytes and macrophages.
Methods: Human preadipocytes and THP-1 cells were cultivated in the differen-
tiation media until reaching final differentiation level of ∼80% before treatment.
Differentiated cells were exposed to intermittent normoxia (IN as control) or IH [a
10-min hypoxia (5% O2) followed by a 5-min normoxia (21% O2) for 64 cycles
using the BioSpherix OxyCycler C42 system (Redfield, NY)]. FABP4 and FABP5
mRNA expressions were measured by RT-PCR, and protein by Western blot.
Results: Adipocytes expressed very high levels of FABP4 and low levels of FABP5
while differentiated macrophages expressed high levels of both FABP4 and FABP5,
consistent with previous reports. IH exposure resulted in an up-regulation of FABP5
but not FABP4 expression in adipocytes. Macrophage FABP4 and FABP5 levels
remained unchanged following IH treatment, suggesting that the two cell types are
likely to have distinct functions.
Conclusions: These data suggest that FABP5 may play a role in atherogenesis in
OSA subjects.
Acknowledgement: This research is supported by Hong Kong Research Grant
Council (RGC) Grant (HKU 7667/07M).

P3050
Predictors of obstructive sleep apnea syndrome and metabolic syndrome
Raquel Dacal Quintas1, Manuel Tumbeiro Novoa1, María Teresa Alves Pérez2,
María Gabriela Cortez Montero1, Mari Luz Santalla Martínez1, Pedro
Marcos Velázquez1. 1Pneumology, Complexo Hospitalario de Ourense, Ourense,
Galicia, Spain; 2Investigation, Complexo Hospitalario de Ourense, Ourense,
Galicia, Spain

Background: Obstructive sleep apnea syndrome (OSAS) is a well-known factor
of cardiovascular disease and it is also related with metabolic syndrome (MS).
Some factors are predictors of OSAS and also of MS.
Objective: We wanted to know if OSAS and MS had some factors that can
predict both diseases. We also wanted to know the prevalence of the individual
components of MS and MS as a entity in patients with suspected OSAS.
Patients and methods: We studied all the patients that were referred to our sleep
laboratory from January to December 2009. The patients underwent polysomnog-
raphy and respiratory polygraphy. OSAS was diagnosed when apnea hipopnea
index (AHI) was > 5. MS was diagnosed according to the International Diabetes
Federation criteria.
Results: We studied 486 patients; 73,9% were men, with a mean age of 57,3±13,5
years and a body mass index (BMI) 32,1±6,5 kg/m2. 66,9% of patients were di-
agnosed of moderate-severe OSAS. Mean AHI was 30,2±23,8. 93,8% of subjects

had enough data to study MS. The prevalence of MS was 64,7%. Hypertension
and hyperglycemia increased with the severity of MS (p< 0,001). Age and waist
circumference were predictors of OSAS and MS (p<0,05).
Conclusions:
– Central obesity, measured as waist circumference, and age are predictors of

both, OSAS and MS.
– MS is more frequent in OSAS patients and its prevalence increases with OSAS

severity.
– Hypertension and hyperglycemia are related with OSAS severity.

P3051
Sleep apnea symptoms in diabetics and their first degree relatives
Babak Amera1, Farideh Sheikh Bahaee1, Masoud Amini3,
Mohammad Golshan2, Ingo Fietze4, Thomas Penzel4. 1Internal Medicine,
Isfahan University of Medical Sciences, Isfahan, Islamic Republic of Iran; 2Sleep,
Bamdad Respiratory Research Center, Isfahan, Islamic Republic of Iran;
3Diabetes, Isfahan Endocrine and Metabolism Research Centre (IEMRC),
Isfahan, Islamic Republic of Iran; 4Center of Sleep Medicine, Charité -
Universitätsmedizin Berlin, Charitéplatz 1, Berlin, Germany

Background: The purpose of our study was to investigate high risk for sleep apnea
syndrome, in a cohort of diabetics and their first degree relatives with different
categories of serum glucose level: diabetic, impaired glucose tolerance (IGT), and
normal glucose.
Methods: As a part of a cohort study, all of diabetic and their first degree relatives
who came for glucose control in diabetes clinic, were invited to take part in the
survey. 2,462 individuals (82%) agreed to fill out the Berlin and Epworth sleep
questionnaire. Participants consisted of 2462 subjects 15–70 years of age, both
males and females With diabetes and family history of type 2 diabetes mellitus.
A total of 1232 (50.1%) participants had diabetes, 568 (23.1%) abnormal glucose
tolerance test, and 662 (26.8%) normal glucose. High risk for sleep apnea regard-
ing Berlin questionnaire and Epworth sleepiness scale, diabetic, impaired glucose
tolerance and relative with normal glucose were analyzed.
Results: Prevalences of high risk for sleep apnea were lowest in first degree
relatives with normal glucose group (30.6%) and highest among diabetics (50.5%).
In a multiple regression analysis, “age, BMI, education, high blood pressure” were
risk factor for sleep apnea symptoms while isolated blood glucose level was not
by Berlin questionnaire. By Epworth sleep scale only education level was a risk
factor for sleep apnea symptoms while isolated blood glucose level was not risk
factor.
Conclusions: Sleep apnea symptoms are common in first degree relatives of dia-
betic patients regardless of blood glucose level. Level of blood glucose in Groups
with diabetes and abnormal GTT and family of diabetic could not affect sleep
apnea symptoms.

P3052
How can identified early presence of atherosclerotic plaque in severe OSAS?
Roberto Bossi, Claudio Carnevale, Roberto Meazza. Cardio-Thoacic Diseases
University of Milan, Foundation IRCCS Ca’Granda Opsedale Maggiore
Policlinico, Milano, Italy

Carotid plaque is frequent and often unacknowledged in severe OSAS. Ultrasono-
graphic evaluation of the carotid arteries is the fastest way to disclose a different
level of stenosis in absence of clinical symptoms, but not all OSAS patients are
submitted this examination. Nocturnal hypoxemia related to OSAS can induce
retinal vessel constriction with a reduction of artero-venous ratio (AVR) evaluated
by retinography. Aim of this study was to evaluate in severe OSAS patients a
correlation between a severe constriction of AVR index (<75) and carotid stenosis,
with ultrasonography of the carotid arteries. 30 obese patients (BMI 35+18 kg/m2),
aged from 35 to 60 years, non smokers, non diabetics, non cardiopathics, non
hypertensive, diagnosed for severe OSAS (AHI=43,5±22/h) after a polisomnog-
raphy, underwent retinography of the two eyes with Topcon TCR NW200 non
mydriatic retinal camera. 27/30 patients with a severe constricted AVR Index (<
75) underwent ultrasonographic evaluation of the carotid arteries. In 70% (20/27)
of this patients ultrasonographic evaluation revealed the presence of plaque of at
least one of the two carotids. If the pathological constriction of retinal vessels could
be an indirect evidence of carotid artery stenosis, a transthoracic echocardiography
and.chest computed tomography angiography probably can show also the presence
non calcified coronary plaque in absence of clinical symptoms.

P3053
Sleep-disordered breathing and metabolic dysregulation in obese children
before and after weight loss
Kim Van Hoorenbeeck1, Hilde Franckx2, Luc Van Gaal1, Kristine Desager1,
Wilfried De Backer1, Stijn Verhulst1. 1Experimental Medicine and Pediatrics,
University of Antwerp, Antwerp, Belgium; 2Obesity Program, Zeepreventorium,
De Haan, Belgium

Introduction: A high prevalence of sleep-disordered breathing (SDB) is found
in childhood obesity. SDB is a known risk factor for developing the metabolic
syndrome. Weight loss has been suggested to be the treatment of choice in obese
children.
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Aim: In this study we focused on the effects of weight loss and SDB on common
metabolic parameters.
Methods: Consecutive obese children between 10 and 18 years were recruited.
They followed a treatment program with diet, increased physical activity and
psychological support. All children underwent a baseline sleep screening and a
control study after 4-6 months of treatment in case of diagnosed SDB. A fasting
blood assay was performed baseline and after 4-6 months.
Results: 84 children and adolescents with a median age of 15.1 years (9.5-18.9)
were included. Mean BMI z-score was 2.73±0.41. 44% of the subjects had
SDB. Respiratory disturbance index correlated with HDL-cholesterol (r=-0.34;
P=0.002), ASAT (r=0.33; P=0.003) and ALAT (r=0.35; P=0.001). No correlations
were found for glucose, triglycerides and total cholesterol. After weight loss
treatment all metabolic parameters improved and only 8% of the patients had
residual SDB. Improvements in ASAT and ALAT were mediated by improvements
in BMI. Improvements in oxygen desaturation index (ODI) were associated with
an increase in HDL-cholesterol (r=0.49; P=0.003).
Conclusion: This study confirms the link between ASAT, ALAT, HDL-cholesterol
and SDB baseline. HDL-cholesterol improved after weight loss in association with
improvements in ODI.

P3054
The impact of sleep apnea on glucose metabolism. Results from a long-time
follow-up
Eva Lindberg1, Jenny Theorell-Haglöw1, Malin Svensson2, Thorarinn Gislason3,
Christian Berne4, Christer Janson1. 1Department of Medical Sciences,
Respiratory Medicine and Allergology, Uppsala, Sweden; 2Department of
Surgical Sciences, OtoRhinoloaryngology, Uppsala, Sweden; 3Department of
Respiratory Medicine and Sleep, University Hospital and Faculty of Medicine,
Reykjavik, Iceland; 4Department of Medical Sciences, Internal Medicine,
Uppsala, Sweden

Background: It has been suggested that sleep-disordered breathing (SDB) is a
risk factor for diabetes, but long-term follow-ups are lacking.
Objectives: To analyze the influence of SDB on future glucose metabolism.
Methods: Men without diabetes (n=141) were investigated with whole-night res-
piratory monitoring. After a mean period of 11.3 years, they were followed up with
an interview, blood sampling and anthropometric measurements. Insulin resistance
was quantified using the homeostasis model assessment (HOMA). Delta-HOMA-
IR was calculated as (HOMA-IRfollow-up – HOMA-IRbaseline). An oral glucose
tolerance test was performed in 113 men to calculate the insulin sensitivity index.
Confounders adjusted for were age, BMI, weight gain, hypertension, treatment for
diabetes and years with CPAP during the period.
Main results: At the follow-up, 23 men had diabetes. An apnea-hypopnea index
(AHI) of >5 and an oxygen desaturation index (ODI) of >5 were significant
predictors of developing diabetes. After adjusting for confounders, the associa-
tion with ODI remained significant (adj. OR 4.4, 95% CI 1.1-18.1). The ODI
at baseline was inversely related to the insulin sensitivity index at the follow-up
(r= -0.27, p=0.003). A deterioration in HOMA-IR was significantly related to all
measured variables of sleep-disordered breathing (AHI, AHI>5, ODI, ODI>5
and MinSaO2) even when adjusting for confounders. When excluding the variable
“years on CPAP” from the multivariate model, all associations weakened.
Conclusions: SDB is independently related to the development of insulin resis-
tance and thereby the risk of manifest diabetes mellitus. The results indicate that
CPAP treatment can modify this risk.

P3055
Coronary plaque distribution and endothelial dysfunction in younger
obstructive sleep apnea patients
Heleen Vrints1, Bharati Shivalkar2, Katrien Kluppels2, Olivier
M. Vanderveken1,4, Evert Hamans1,4, Paul Van de Heyning4, Wilfried De
Backer3, Christiaan Vrints2, Johan Verbraecken1,3. 1Multidisciplinary Sleep
Disorders Centre, Antwerp University Hospital, Wilrijk, Antwerp, Belgium;
2Department of Cardiology, Antwerp University Hospital, Wilrijk, Antwerp,
Belgium; 3Department of Pulmonary Medicine, Antwerp University Hospital,
Wilrijk, Antwerp, Belgium; 4Department of ENT, Antwerp University Hospital,
Wilrijk, Antwerp, Belgium

Background: Obstructive sleep apnea (OSA) occurs mainly in middle aged
subjects and is associated with a higher incidence of cardiovascular complications.
Aim: Assessment of subclinical cardiovascular risk factors in asymptomatic
younger OSA patients.
Methods: Patients undergoing a full polysomnography and with an apnea hypop-
nea index (AHI) >20, were included. They underwent an echocardiography, a
measurement of the carotid intima media thickness (IMT), analysis of the endothe-
lial function (brachial flow mediated dilatation, FMD) and a Multislice Computed
Tomography (CT) for determination of the coronary plaque burden. We assessed
13 coronary segments for degree of stenosis (1: normal; 2: <50% stenosis; 3:
50-70% stenosis; 4: >70% stenosis).
Results: The patients [n=91; age=50±10y, M/F 79/12] had severe OSA, mean
AHI of 52±23, and 59% had up to eleven coronary segments showing a variable
degree of plaque burden. There was a significant correlation between the number
of affected coronary segments and IMT (r=0.451; p<0.001), FMD (r=-0.255;
p=0.019), coronary arterial calcium score (r=0.546;p<0.001), interventricular sep-

tum thickness (r=0.217;p=0.041) and age (r=0.414;p<0.01). Correlations were
maintained after adjustment for hypertension, age and smoking. Patients with
coronary plaques were older (54±9y versus 47±9y; p<0.01), had thicker IMT
(680±127μm versus 587±89μm; p<0.01) and had abnormal FMD (6.1±2.1%
versus 7.3±2.5%; p=0.029).
Discussion: Our results suggest occurrence of significant subclinical coronary
abnormalities and endothelial dysfunction in asymptomatic younger severe OSA
patients. Routine screening for subclinical cardiovascular risk factors in OSA may
be beneficial.

P3057
Endothelial dysfunction in patients with obstructive sleep apnea
Mostafa Elshazly1, Azah Farag2, Abeir Zakaria3. 1Chest Department, Kasr
ElAini School of Medicine-Cairo University, Cairo, Egypt; 2Cardiology
Department, Kasr ElAini School of Medicine-Cairo University, Cairo, Egypt;
3Internal Medicine, Kasr ElAini School of Medicine-Cairo University, Cairo,
Egypt

Background: Obstructive sleep apnea (OSA) influences endothelial function and
causes cardiovascular diseases.
Objectives: To assess the prevalence of endothelial dysfunction in patients with
OSA.
Methods: Twenty-seven obese patients with OSA and 26 healthy obese sub-
jects were investigated. The presence or absence of OSA was evaluated with a
sleep study. Endothelial function was investigated with brachial artery ultrasound
examination.
Results: Baseline characteristics were equivalent between the two groups.Minimal
SaO2 and AHI in the OSA and control groups were [72.1±11.6 versus 86.5±4.5%
(P=0.000), and 27.9±23.1 versus 2.0±1.5 (P=0.000). There was no statistically
significant difference in percentage change 2 of BADSLnitrate between patients
and control groups (P=0.05) i.e. endothelial independent dilatation. Flow-mediated
dilatation (FMD) percentage change 1 was highly significant lower in OSA patients
in comparison to control group [Mean ± SD: 3.1±2.8 vs 10.6±6.9, (P=0.000)
respectively. i.e. endothelial dysfunction. There was positive significant statistical
correlation between BMI and BAD (basal, FMD and SL nitrate).Regarding the
correlations, there was positive significant statistical correlation between ESS and
AHI, the time in which O2 saturation <90%, BADFMD and BADbasal among
the patients with OSA, but there was negative significant correlation between ESS
and minimal nocturnal O2 saturation among the patients with OSA.
Conclusions: We detected a prominent deterioration in endothelial function in
obese OSA patients compared with healthy obese subjects. This deterioration may
occur due to ongoing hypoxemia and it may be a possible cause of cardiovascular
diseases in patients with OSA.

P3058
A hospital based study of sleep in metabolic syndrome between obese & non
obese North Indians
Dhruva Chaudhry, Inder Sehgal, Chirag Tandon, Viral Sangwan. Pulmonary &
Critical Care Medicine, Post Graduate Institute of Medical Sciences, Rohtak,
Haryana, India

Metabolic syndrome’s association with sleep apnoea is established. However, dif-
ferences amongst obese and non-obese patients of metabolic syndrome are not clear.
Methods: 50 consecutive patients fulfilling the criteria of metabolic syndrome
as per revised National Cholesterol Education Program (NCEP) Adult Treatment
PANEL-3 guidelines were included. They were divided into two groups based
on body mass index (BMI) as applicable in Asian Indians-Group I with BMI
≤25kg/m2 and Group II with BMI >25kg/m2.Patients on CPAP therapy & hav-
ing any other systemic diseases were excluded. All eligible patients underwent
overnight polysomnography.
Results: Demographically there was no difference between two groups. The mean
BMI of group I & II were 23.20±1.68 kg/m2, & 31.69±4.93 kg/m2 respectively.
Snoring, unrefreshing sleep & daytime sleepiness were the commonest presenting
symptoms. Both groups had similar Epworth sleepiness scale. Diabetes & hyperten-
sion was significantly higher amongst group I & group II respectively. Both groups
had similar sleep time & disribution of all stages of NREM sleep. Group I had in-
significant less REM sleep (7.18±23.57 versus 14.12±24.96,pvalue>.05).Snoring
time was significantly higher among group II (95.82±51.48 vs 44.76±29.96) and
apneic episodes were common during NREM sleep in both groups. However the
mean apnoea/hypoapnoea index (AHI) was similar in both groups (34.10±30.04
v/s 32.72±30.90; p value=0.607).
Conclusion: The prevalence of sleep disordered breathing in selective North Indian
population with metabolic syndrome irrespective of BMI was high. Community
based epidemiological study is the need of hour to define the extent of the problem.

P3059
OSAS and oxidative stress before and after CPAP therapy
Marco Brunori, Francesca Serena Pignataro, Roberto Pierro, Giulio Onelli.
Respiratory Pathophysiology and Rehabilitation, Azienda Policlinico Umberto I,
University of Rome “Sapienza”, Rome, Italy

Obstructive Sleep Apnea Syndrome is frequently associated with oxidative stress
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which might contribute to the onset of some of the systemic co-morbidities.
Repeated hypoxia/re-oxygenation cycles may cause increase in Reactive Oxygen
Species (ROS) with a reduction of Nitric Oxide (NO) availability.
This study was undertaken to assess oxidative stress in patients with severe OSAS
(Apnea-Hypopnea index > 30/h) by evaluation of brachial artery Flow mediated
dilation (FMD), gp91phox and serum levels of nitrite and nitrate (NOx), and to
test the hypothesis that Continuous Positive Airway Pressure (CPAP) therapy can
reduce oxidative stress.
We choose FMD as indirect marker of endothelial NO-mediated reactivity; gp91phox

for NADPH oxidase activity and serum levels of NOx, markers of nitric oxide
generation.
We enrolled 10 patients with severe OSAS. After polysomnography, for evalua-
tion AHI and oxygen desaturation index (ODI), FMD, gp91phox and NOx were
measured before and after 90 days of CPAP treatment.None of the patients smoked.
The mean AHI and ODI prior to CPAP were respectively 43.3±11.9/h and
35.8±22.3/h, which decreased to 7±5/h and 2.8±1.6/h (p<0.001). The mean BMI
was 35,3±5,5 kg/m2 and it didn’t change during 90 days of therapy. Gp91phox

decreased from 38.2±7.4 to 23.6±5.1 (p<0.001).
FMD and NOx were not statistically significant.
While confirming the association between OSAS and oxidative stress, we found
CPAP therapy managed to reduce gp91phox in patients who adhered to treatment
for at least 4 hours daily, for 90 days, although there was no significant change in
body weight.
CPAP treatment could therefore decrease Oxidative stress in patients with OSAS
by correction of apnea and restoring normal oxygenation.

P3060
Is substance P (SP) involved in sleep physiology and behavioural
characteristics in children with obstructive sleep apnea-hypopnea syndrome
during sleep (OSAHS)?
Afroditi Sakellaropoulou1, Maria Hatzistilianou1, Maria Emporiadou1,
Victor Aivazis2, Fanni Athanasiadou Piperopoulou1. 12nd Paediatric Department
of Aristotle University of Thessaloniki, AHEPA Hospital, Thessaloniki, Greece;
21st Department of Pediatrics of Aristotle University of Thessaloniki,
Hippokration General Hospital, Thessaloniki, Greece

The neuropeptide substance P (SP) has been supposed to mediate sleep physiol-
ogy and influence behavioral and cognitive functions. Its levels are found to be
significantly lowered in patients with OSAHS.
This study aimed to measure SP levels’ in serum of children with OSAHS and to
correlate them with sleep physiology and possible behavioural problems.
40 children were evaluated with overnight polysomnography for OSAHS. A
questionnaire concerning the presence of aggressiveness, hyper-motility, attention
deficit disorders and behaviour problems was fulfilled. Relationship between serum
SP levels and number of total apneas, respiratory events, REM/ non-REM sleep
were calculated using Pearson correlation analysis; p < 0.05 was considered
statistically significant.
14/40 children had mild, 14/40 moderate and 12/40 (30%) severe degree of OSAHS.
In 25/40 (62.5%) children low levels of SP were recorded (314.36±58.32), and the
rest 15/40 (37.5%) had normal values (538.51±128.79). No statistical significance
was found between SP levels and: the presence of aggressiveness (p=0.191), hyper-
mobility (p=0.346), attention deficit disorders (p=0.388) or behavioural problems
(p=0.586).
Positive correlation was found between SP and: a) total number of apnoeas
(r=0.477, p=0.002) and b) total respiratory events (r=0.311, p=0.051). There was
important statistical significance between SP levels and: a) stage 1 of non-REM
sleep (r= - 0.345, p=0.032), and b) stage 2 of non-REM sleep (r=0.414, p=0.009).
Therefore, SP appears to influence sleep characteristics, although further studies
are required in order to define its role at nervous system.

P3061
Circadian rhythms of melatonin, cortisol and cytokines in pediatric
obstructive sleep apnea syndrome
Valentina Milan1, Michela Gaiazzi1, Antonella Luce1, Ramona Maio2,
Franca Marino2, Marco Cosentino2, Luana Nosetti1, Luigi Nespoli1. 1Pediatric
Clinic, Del Ponte Hospital, Varese, Italy; 2Department of Clinical Medicine,
Division of Clinical Pharmacology, University of Insubria, Varese, Italy

Introduction: Several neuroimmunological mediators exhibit a circadian organi-
zation. Melatonin, cortisol and somnogenic cytokines can be altered in conditions
of disturbed sleep.
Aims and objectives: The aim of the research is to investigate whether melatonin,
cortisol, Tumor Necrosis Factor-α (TNF-α) and Interleukin-1β (IL-1β) show altered
circadian rhythms in pediatric Obstructive Sleep Apnea (OSAS).
Methods: 47 children (26 OSAS, 21 not OSAS) underwent a nocturnal
polysomnography and 2 blood samples were taken (2.00 am and 8.00 am). Corti-
sol and melatonin plasma concentrations were assayed using a radioimmunoassay
technique. Cytokines were dosed from the supernatant of a 24-hours cell culture
system (ELISA) in basal condition and after stimulation with phytohemagglutinin
(PHA).
Results: The circadian organization of cortisol and melatonin was not altered in
OSAS. In fact pediatric OSAS is not associated with an important sleep frag-
mentation that could affect circadian rhythms of hormones. Circadian rhythms

of TNF-α and IL-1β had lost the nocturnal physiological peak and an additional
early morning peak had developed (TNF-α: P<0.05). Cortisol and TNF-α basal
levels were higher in OSAS than in controls (cortisol P<0.05 at 8.00 am). On the
contrary TNF-α, after stimulation with PHA, was lower in OSAS than in controls
(P<0.01 at h. 02.00 am and P<0.05 at h. 08.00 am). In addition we found higher
melatonin levels in patients with an anamnestic agitated sleep.
Conclusions: The interaction among sleep regulation, circadian rhythms, inflam-
mation, immunomodulation and hormone release is an interesting starting point
for future research in this field.

332. Improving outcomes after lung
transplantation

P3062
Cytomegalovirus (CMV) infection – Correlation between CMV-DNA PCR in
bronchoalveolar lavage (BAL), CMV pp65 antigen load in PBMCs and
clinical symptoms in lung transplant recipients
Urte Sommerwerck1, Thomas Rabis1, Olaf Anhenn1, Gerhard Weinreich1,
Markus Kamler2, Nikolaus Pizanis2, Heinz Jakob2, Helmut Teschler1,
Ulrich Costabel3. 1Department of Pneumology and Sleep Medicine,
Ruhrlandklinik, University Hospital, Essen, Germany; 2Department of Thoracic
and Cardiovascular Surgery, University Hospital, Essen, Germany; 3Department
of Pneumology/Allergy, Ruhrlandklinik, University Hospital, Essen, Germany

Introduction: Cytomegalovirus (CMV) is a significant cause of morbidity and
mortality in lung transplant recipients (LTRs) either by causing pneumonitis or by
contributing to the development of bronchiolitis obliterans or chronic rejection.
Objectives: Aim of our study was to compare the correlation between CMV-DNA
PCR in BAL and CMV pp65 antigen load in peripheral blood mononuclear cells
(PBMCs) with the clinical symptoms of LTRs assessed by a clinical score.
Methods: We analyzed 950 BAL samples taken from 73 LTRs during 2007-2009
using PCR and CMV pp65 antigen load in PBMCs. We used a clinical score from
0-6 (defined as symptoms including cough, sputum, dyspnea, exercise capacity,
auscultation, temperature) to define a symptomatic or asymptomatic patient. Es-
pecially, we compared the clinical score in patients with CMV pp65=0 (n=62) to
patients with CMV pp65>0 (n=11).
Results: 73 of the 950 samples (7.7%) were positive either for CMV-DNA PCR
in BAL or CMV pp65 antigen. We found no association between CMV-DNA
PCR in BAL and the clinical score. There was a significant correlation between
the positivity of PBMCs for CMV pp65 antigen and the clinical score (r=0.31;
p=0.006). In patients without CMV pp65 antigen detection the clinical score was
2.0±2.1 whereas in patients with CMV pp65 detection the clinical score was
3.7±2.2.
Conclusion: Assessment of CMV-DNA PCR in BAL does not correlate with the
symptoms of CMV infected LTRs. Our results suggest that CMV pp65 is the better
predictive marker for symptomatic CMV infection. Further prospective studies to
identify patients who need antiviral treatment are necessary.

P3063
Vitamin D deficiency in lung transplant patients: Is it important?
Stijn Verleden, Robin Vos, Stéphanie Devleeschauwer, Annemie Vaneylen,
Lieven Dupont, Geert Verleden, Dirk Vanraemdonck, Bart Vanaudenaerde.
Pneumology, KU Leuven, Leuven, Belgium

Introduction: Vitamin D deficiency is getting a lot of attention lately in various
pulmonary disorders like COPD and asthma due to its immunomodulatory effect.
Moreover a link between disease progression and vitamin D deficiency has been
reported. The aim of this study is to evaluate vitamin D deficiency in LTx patients
and to examine effect on lung function.
Methods: Serum 25-hydroxyvitamin D (25-OHD) levels in blood and lung func-
tion (%predicted) were measured in 132 lung transplant patients during their yearly
check-up post transplant stay (median (IQR) 1067 (371-1448)d).
Results: Vitamin D deficiency (<30 ng/ml) occurred in 63/132 patients (47.7%),

Figure legend: (left) 63/132 patients had deficient vitamin D levels (47.7%). (right) The FEV1
(%pred) is significantly lower in the deficient (<30 ng/ml) compared to normal group (>30
ng/ml).
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26 of these patients were severely deficient (<20 ng/ml), while 37 had levels >20
but <30 ng/ml. The FEV1 was significantly lower in the deficient group compared
to the group with normal levels. Moreover there was a correlation between FEV1
and vitamin D levels (p=0.0044 and R=0.25).
Conclusion: Vitamin D deficiency is present in almost half of the lung transplant
patients, associated with an impairment of lung function. This clearly shows
potential for vitamin D in LTx. This is why we are currently performing a ran-
domized placebo controlled trial about the role of vitamin D supplementation in
LTx patients.
NCT01212406.

P3064
Association between CT and spirometric changes in azithromycin treatment
of chronic lung allograft dysfunction
Robin Vos1, Pim de Jong2, Stijn Verleden1, Dirk Van Raemdonck1,
Lieven Dupont1, Walter De Wever3, Johny Verschakelen3, Geert Verleden1.
1Lung Transplantation Unit, KU Leuven and University Hospital Gasthuisberg,
Leuven, Belgium; 2Dept. of Radiology, University Medical Center Utrecht,
Utrecht, Netherlands; 3Dept. of Radiology, KU Leuven and University Hospital
Gasthuisberg, Leuven, Belgium

Introduction: We investigated the association between CT and spirometric changes
in chronic lung allograft dysfunction (CLAD) treated with azithromycin (AZI).
Methods: A cohort of 107 patients with CLAD treated with AZI, was retrospec-
tively analyzed for inspiration and end-exhalation thin-section CT findings, as
well as spirometry, before and after 3 to 12 m of therapy. CTs were scored by
a single observer blinded for the spirometric data. CT and spirometric changes
during treatment were correlated using Spearman rank test.
Results: A total of 100 patients had combined CT and spirometric data available at
the start and after a median of 6.9 (4.7-11.4) m of treatment. Overall, all evaluated
CT changes significantly correlated with the observed spirometric changes, except
for MIF 50% (table/figure 1). Correlations between changes in specific CT features
(i.e. consolidation and air trapping) and FVC or FEV1/FVC suggest that routine
testing for restrictive pulmonary disease may be indicated in CLAD.

Conclusions: AZI treatment of CLAD results in various spirometric changes
which are associated with changes in underlying CT abnormalities.

P3065
CT findings before and after azithromycin treatment of chronic lung allograft
dysfunction
Robin Vos1, Pim de Jong2, Bart Vanaudenaerde1, Stijn Verleden1, Dirk Van
Raemdonck1, Lieven Dupont1, Walter De Wever3, Johny Verschakelen3,
Geert Verleden1. 1Lung Transplantation Unit, KULeuven and University Hospital
Leuven, Leuven, Belgium; 2Dept. of Radiology, University Medical Center
Utrecht, Utrecht, Netherlands; 3Dept. of Radiology, University Hospital Leuven,
Leuven, Belgium

Introduction: We aimed to describe imaging findings in patients with chronic
lung allograft dysfunction/CLAD (either neutrophilic reversible allograft disor-

der/NRAD or fibrotic bronchiolitis obliterans syndrome/fBOS) before and after
azithromycin treatment.
Methods: A previously described cohort of 107 patients with CLAD treated with
azithromycin for 3.1±1.9 years (Vos et al. J Heart Lung Transplant 2010), was
retrospectively analyzed for inspiration and end-exhalation thin-section computed
tomography (CT) findings before and 6.9 (4.7-11.4) months after treatment. All
CT scans were scored by one observer whose reproducibility of the score has
previously been described in another cohort study (de Jong et al. Thorax 2006).
Results: Before treatment, NRAD patients displayed more often centrilobular
changes (nodules and tree-in-bud, p=0.03) and tended to have higher centrilobular
scores compared with fBOS patients (p=0.05). In NRAD, bronchus dilatation, mu-
cous plugging, centrilobular abnormalities, airway wall thickening, consolidation,
ground glass and air trapping all improved on average. The degree of improvement
for all abnormalities was significantly different from the degree of change seen
in fBOS, in whom only some abnormalities (i.e. mucous plugging, centrilobu-
lar abnormalities, airway wall thickening and ground glass opacities) improved
on average, but bronchial dilatation, consolidation and air trapping worsened on
average. The presence of pre-treatment centrilobular abnormalities significantly
predicted response in FEV1 to treatment (p=0.03).
Conclusions: CT imaging may be of additional value in phenotyping CLAD and
may predict response to azithromycin treatment.

P3066
Montelukast as a rescue therapy for bronchiolitis obliterans syndrome (BOS)
after lung transplantation
Jens Gottlieb, Hendrik Suhling, Jessica Rademacher, Thomas Fuehner,
Tobias Welte. Respiratory Medicine, Hannover MedicalSchool, Hannover,
Germany

Bronchiolitis Obliterans syndrome-(BOS) is a major cause of mortality and morbid-
ity after lung transplantation (LTx). Montelukast has been shown to be effective in
small case series in patients with BOS after LTx and bone marrow transplantation.
A retrospective single center analysis was performed in all LTx-recipients treated
with Montelukast since 1.10.2010 as a rescue therapy for progressive BOS. Mon-
telukast was used in a dose of 10 mg daily as a long-term therapy. All patients with
at least 3 weeks of therapy were included. Response and progress were defined as
a confirmed FEV1 of <90% and >110% baseline, respectively. Broncho-alveolar
lavage (BAL)-neutrophilia was recorded at baseline.
38 patients (17 female, 31 double LTx recipients, median age 52 years,) were in-
cluded with a median follow-up was 74 (interquartile 37-95) days. Median FEV1 at
baseline was 55 (33-69)% best. Previous BOS treatment consisted of azithromycin
in 100% (3 initial responders) and photopheresis (ECP) in 13 (34%, 2 responders).
Median neutrophils in BAL at baseline was 20 (9-50)%, 21 (55%) subjects had
neutrophils above 15%. Four patients responded to montelukast after 21-66 days,
10 patients were progressive after 20 - 100 days, 4 pts died from respiratory failure
during follow up. Neutrophils in BAL was not different between responder and
non-responder to montelukast. Response to azithromycin, montelukast or ECP was
highly variable. 8 (21%) of progressive BOS pts. responded to any form of therapy.
Montelukast is an additional treatment option in LTx recipients with BOS refractory
to other treatment options. BAL-neutrophils did not predict response.

P3067
Bronchial carcinoma after lung transplantation, a sobering truth
Jonas Yserbyt1, Lieven Dupont1, Dirk Van Raemdonck2, Christophe Dooms1,
Geert Verleden1. 1Respir Dis, University Hospital Gasthuisberg, Leuven,
Belgium; 2Thor Surg, University Hospital Gasthuisberg, Leuven, Belgium

The prevalence and mortality due to solid organ tumors after lung transplanta-
tion (LTx) steadily increases and we specifically investigated the development of
primary bronchial carcinoma (BC) and its outcome after LTx.
Out of 470 L and heart-LTx (Jan 2000 to Dec 2010), 12 patients (2.6%, 8 males)
developed a BC at 37.8 (±24.3) m after LTx. They were transplanted at a mean age
of 57.5 (±5.1) y; 8 for emphysema and 4 for IPF; 8/86 single LTx patients (9.3%,
for emphysema or lung fibrosis) developed a BC, all in their native lung, whereas
only 4/179 double LTx patients (2.2%, only for emphysema or fibrosis) developed
a BC (p=0.021). At diagnosis, 4 patients were in stage I-II, whereas all others in
stage III-IV. There were 11 NSCLC (6 adenoca) and 1 SCLC. Five patients were
surgically treated, however, 1 had unforeseen N2 disease with pleural metastasis
at surgery. All other patients (except 2 who died very soon after diagnosis) were
treated with chemotherapy ± radiotherapy. The median survival after diagnosis
was only 7.5 m, with an almost significant survival difference between patients
with stage I-II and stage III-IV disease (p=0.052) The latter patients had a median
survival of only 5.5 m versus 21.5 m for the lower stage BC patients (fig).
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We conclude that BC especially of the native lung after SLTx is a significant
problem and that the survival after diagnosis is very poor, although patients with
stage I-II operable disease, tend to do better.

P3068
12 month follow-up of lung recipients with chronic allograft dysfunction
treated with extracorporeal photopheresis (ECP)
Nadia Solari1 , Valentina Conio1, Tiberio Oggionni1, Claudia Del Fante2,
Cesare Perotti2 , Gianluca Viarengo2, Monica Morosini1, Simona Miserere1,
Federica Meloni1. 1Haematological Pneumological and Cardiovascular
Sciences, Section of Pneumology, Foundation IRCCS San Matteo & University of
Pavia, Pavia, Italy; 2Immunohaematology and Transfusion Service, Foundation
IRCCS San Matteo, Pavia, Italy

A few studies suggest that extracorporeal Photopheresis (ECP) is effective in
Improving/Stabilising graft function in chronic dysfunction of transplanted lung,
in analogy to its well documented efficacy in graft versus host disease. At our
institution ECP is routinely offered as rescue therapy in all macrolide-resistant
CAD patients. Twenty-two pts are currently undergoing monthly ECP treatment,
17 of which have reached a ≥12 month follow-up.
The overall response (defined as a further graft function decline either in FVC or
in FEV1 < than 15% than basal) was 47% at 12 months (8/17 responders).
Since ECP mechanism of action in this setting is not clearly defined frequen-
cies of γIFN and IL17 peripheral producing cells, as well as the number of
CD4+CD25highCD127dim Treg cells and plasma levels of several cytokines and
chemokines (γIFN, IL6, IL10, IL17, MIP1α, TNFα, IP10, IL12) during treatment
were assessed.
We did not find any significant variation of cytokine plasma levels in the study
groups, ECP unresponsive pts, however, showed an increase in IL17 (2- 200 fold)
and stable frequencies of γIFN producing cells during treatment, while respon-
ders had a decrease of γIFN (mean D=50%) and IL17 (mean D=33%) clones
after 9 ECP cycles. Moreover, as previously reported an increase in peripheral
CD4+CD25highCD127dim Treg cells was confirmed in ECP responders (2.5±0.8
versus 2.0±0.8 prior ECP treatment).
In conclusion, 12 month ECP response in CAD is 47%, and response seems to
correlate with a stabilization in the frequency of γIFN, IL17 peripheral clones as
well as with an increase in peripheral Treg cells.

P3069
Inhaled tobramycin for the prevention of airway stenosis after lung
transplantation: A pilot study
Lonny Yarmus1, Ashish Shah2, Christian Merlo1, Jon Orens1,
David Feller-Kopman1, John McDyer1. 1Pulmonary and Critical Care, The
Johns Hopkins University, Baltimore, MD, United States; 2Cardiac Surgery, The
Johns Hopkins University, Baltimore, MD, United States

Purpose: Airway stenosis post lung transplantation (LT) continues to be a signifi-
cant problem with anastamotic strictures occurring in up to 40% of cases. Despite
this data, there is a gap in the literature pertaining to preventative therapies. In this
pilot study we examined if inhaled Tobramycin (TOBI) in the postoperative period
will decrease the incidence of post transplant airway stenosis.
Methods and materials: All LT performed between 9/05 and 5/10 at The Johns
Hopkins Hospital by a single surgeon were reviewed retrospectively. Using this
cohort, patients with and without airway complications were matched for age,
gender, diagnosis lead to transplant and use of inhaled TOBI in the immediate
post operative period. Patients in the treatment arm received TOBI (2×80mg) for
the first 7 days post transplant.
Results: 98 patients underwent LT (86 bilateral, 7 left, 5 right). TOBI was admin-
istered to 22 (22.4%) Of the 98 patients, 35 (35.7%) developed airway stenosis at
a median of 16 weeks (range 1 to 164 weeks following surgery).

Of the 22 patients who received inhaled TOBI, 31.8% developed airway compli-
cations, 68% of the patients in this cohort who did not receive TOBI developed
airway stenosis (p=0.034).
Conclusions: The use of TOBI appears to show a decrease in the development of
post operative stenosis in this cohort. Prospective, randomized studies are needed
to determine the full efficacy of this therapy.

P3070
Does single lung transplantation actually alleviate the donor pool?
Anne Olland1, Nicola Santelmo1, Pierre-Emmanuel Falcoz1,
Christelle Cantrelle2, Richard Dorent2, Gilbert Massard1. 1Lung Transplantation
Group, Universitary Hospital Strasbourg, Strasbourg, France; 2Agence de
Biomédecine, Agence de Biomédecine, Saint Denis la Plaine, France

Objective: Access to lung transplantation is restricted owing to lack of donor
organs. Single lung transplantation hypothetically increases the pool of lung grafts
as two recipients can be treated with one donor. In this retrospective study, we
evaluated how often both organs were used for single lung transplantations. If only
one lung was transplanted, we analysed cause of no-use of the opposite lung.
Method: On the registry run by the “Agence de biomédicine”, we reviewed all
single lung transplantations performed in France from 1998 to 2008. Causes of
refusal were recorded as follows: second lung not offered by coordinators, lack
of blood-group matched single lung recipient, lack of logistic support, size inad-
equacy regarding the recipient. We compared cause of refusal to the quality of
the grafts. Definition of ideal donor included the following: age under 55 years,
ventilated less than 48 hours, clean tracheal secretions, PaO2 over 300 mmHg
(FiO2 100%; PEP 5cm H2O), clear chest radiograph.
Results: Lung harvest from 297 donors led to 387 single lung transplants: both
lungs were used for 2 different recipients in 90 donors (180 recipients). In 207
donors, only one lung was transplanted. In 115 donors, the opposite lung was
deemed unsuitable for dissymmetrical quality reasons. In the remaining 92 donors,
both lungs were ideal in 34%, and acceptable in 66%. Reasons for no-use were:
not offered by the coordinator in 23%, lack of blood-group matched single lung
recipient in 19%, size inadequacy in 20%, team logistics in 10% of cases and
miscellaneous reasons in 28%.
Conclusion: Communication on organ sharing might increase the number of
available donor organs, thus reducing the death rate on waiting list.

P3071
Recipient dependent factors for outcome in a twinned single lung
transplantation model
Anne Olland1, Nicola Santelmo1, Bastien Orsini2, Pierre-Emmanuel Falcoz1,
Christelle Cantrelle3, Richard Dorent3, Pascal Thomas2, Gilbert Massard1.
1Lung Transplantation Group, Universitary Hospital Strasbourg, Strasbourg,
France; 2Department of Thoracic Surgery & Diseases of the Esophagus,
Universitary Hospital Marseille, Marseille, France; 3Agence de la Biomédecine,
Agence de la Biomédecine, Saint Denis la Plaine, France

Objectives: Immediate outcome of lung transplantation will depend on graft qual-
ity, surgical conditions and recipient factors. Twinned single lung transplantation
is defined as two recipients being treated with lung grafts from the same donor.
Recipient dependent factors of outcome can be studied more accurately as graft
quality is supposed equal for both recipients.
Methods: We reviewed all single-lung transplantation performed in France be-
tween 1998 and 2008. Complete data for the donors were retrieved from the
database of the agence de biomédecine. Data concerning the recipient and follow-
up after transplantation were retrieved by individually reviewing each medical
record. Twinned were identified and compared. Outcome end-points were primary
graft dysfunction (PGD) grade 3.
Results: A total of 387 single lung transplantations were performed in 10 French
centers; 90 donors led to 180 twinned recipients. Surgical management and med-
ical follow-up did not differ between centers. All used grafts were of good and
symmetrical quality. There was no outcome difference between left and right
transplantation. Thirty pairs opposed a fibrosis recipient to an emphysema twin:
PGD was significantly higher (p<0.05) in fibrosis. In 28 pairs (31%) outcome was
discordant for PGD: fibrosis was significantly more often involved compared to
emphysema (p=0.04). Two pairs showed PGD in both recipients while 60 pairs
were free of PGD.
Conclusion: Recipient’s prior respiratory disease is a major determinant of out-
come. Fibrosis is associated with an increased risk for PGD grade 3. Twinned single
lung transplantation could help building risk factor scores for lung transplantation.

P3072
Hyper expanded native lung treated with intra bronchial valves in single lung
transplant recipients
Michael Perch1, Erik Andersen1, Claus Jensen2, Jann Mortensen3,
Martin Iversern1. 1Heartcentre, Section for Lung Transplantation, Rigshospitalet,
Copenhagen, Denmark; 2Department of Diagnostic Sciences, Section for
Radiology, Rigshospitalet, Copenhagen, Denmark; 3Department of Diagnostic
Sciences, Section for Clinical Physiology and Nuclear Medicine, Rigshospitalet,
Copenhagen, Denmark

We report four single lung transplant patients, with hyperinflation of the native
emphysematous lung, treated with bronchoscopic lung volume reduction using
Spiration Intra Bronchial Valves (IBV®). Hyperinflation of the native lung is a
common complication to single lung transplantation when treating emphysema.
The hyperinflation can lead to compression of the graft and cause respiratory
failure. The IBV®’s where used to block airflow in specific parts of the native
lung, theoretically reducing the native lung volume thereby relieving the graft.
Methods: We used a protocol consisting of a Krypton SPECT-scan to assess
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which lung segments in the native lung had least function. The IBV®’s were
placed in the segment or sub-segment. Endpoints were changes in lung function
test, 6-minutes-walk-test (6-MWT) and changes in the Krypton SPECT-scan at 3
months follow-up.
Results: Preoperative mean forced expiratory volume in 1 second (FEV1) was
0.62 l (Range 0.45-0.80 l), mean residual volume was 4.57 l (Range 4.01-5.73 l)
and mean 6-MWT was 189 m (Range 98-258 m). One patient reported marked
improvement of dyspnoe and had a plausible change in lung function but a 6-MWT
identical to the preoperative 6-MWT and no changes on Krypton SPECT-scan.
The three other patients did not report any clinical changes and did not show any
change in lung function. A patient had a marked increase in 6-MWT from 258 m to
360 m, but only a slight improvement on Krypton SPECT-scan. No complications
where observed.
Conclusions: This report shows that bronchoscopic lung volume reduction of an
emphysematous native lung in single lung transplants using IBV® is feasible and
seems safe, although further experience is needed.

P3073
The use of a murine model of brain death for mechanistic studies on
treatment for donor lung injury
Shana Wauters1, Laura Lopopolo1, Eric Verbeken2, Caroline Meers1,
Johannes van Loon3, Geert Verleden4, Dirk Van Raemdonck1,5. 1Laboratory for
Experimental Thoracic Surgery, KULeuven, Leuven, Belgium; 2Department of
Pathology, UZLeuven, Leuven, Belgium; 3Department of Neurosurgery,
UZLeuven, Leuven, Belgium; 4Department of Pneumology, UZLeuven, Leuven,
Belgium; 5Department of Thoracic Surgery, UZLeuven, Leuven, Belgium

Introduction: Only 15-25% of brain death (BD) donors match the ideal donor
criteria for lung transplantation. The mechanisms of BD-related lung injury are
not fully understood justifying further research.
Materials and methods: Brain death in mice was induced by rapid inflation of
a subdural balloon catheter.Animals were randomly divided into 4 groups (n=3
each): 2h sham [S2], 2h BD [BD2], 4h sham [S4], 4h BD [BD4]. Heart rate (HR),
mean arterial pressure (MAP) and cortical activity (EEG) were continuously mon-
itored.At the end of the experiment,bronchoalveolar lavage (BAL) was performed
and biopsies were collected for histological analysis.
Results: In both BD groups,the Cushing reflex was characterized by a rapid
increase in MAP from induction (85.0mmHg±26.0) to hypertensive peak
(121.6mmHg±16.8), with normalization of MAP 10 min after BD confirmation
(88.6mmHg±17.0).After BD,HR increased significantly (from 322.8bpm±75.3
to 405.0bpm±75.0) and remained high during the rest of the experiment.
In the sham groups,HR and MAP remained constant after balloon inser-
tion. A higher number in BAL neutrophils were seen in [BD4](28.6%±12)
compared to [BD2](3.0%±3.0),[S2](1.4%±1.2),and [S4](1.8%±1.6).More neu-
trophilic infiltration, interstitial oedema and congestion were seen on histology
in [BD4](2.7,2.7,and 2.3;respectively) compared to [BD2](1,2,and 2;respectively)
and sham (0,0,and 0;respectively).
Conclusion: The creation of a BD model in mice to study lung injury was
successful facilitating further mechanistic studies to attenuate lung injury at im-
munological level using knock-out animals. A 4-hour period after BD is needed
to observe significant inflammatory changes in BAL and lung histology.

P3074
Determinant factors for bronchial ischemia after lung transplantation
Anne Olland, Nicola Santelmo, Pierre-Emmanuel Falcoz, Gilbert Massard. Lung
Transplantation Group, Universitary Hospital Strasbourg, Strasbourg, France

Objective: Bronchial ischemia is a frequent problem encountered after lung trans-
plantation. The resulting stenosis will delay functional recovery of the graft, reduce
effective secretions drainage and lead to repetitive invasive endoscopy sessions
before complete healing. The aim of our study was to identify risk factors for
bronchial ischemia in a multi-centric study of single-lung transplantations.
Method: With the agreement of 10 French centers, we recorded all single-lung
transplantations performed between 1998 and 2008 especially 180 twinned recip-
ients. According to that model, we compared characteristics of paired recipients
presenting a discordant evolution of bronchial anastomosis. We recorded recipient
age at the time of transplantation, respiratory disease and transplantation indica-
tion, nutritional state by body mass index (BMI), duration of cold ischemia, side
of transplantation and immunosuppressive treatment. In our model, harvesting and
graft preservation are identical in each pair.
Results: Among 387 single lung-transplantations, 106 patients had an ischemic
evolution of the bronchial anastomosis. Initial immunosuppressive treatment in-
cluded tacrolimus for 32% of patients with an ischemic bronchus and for 14% of
patients without ischemia (p<0.0001). We recorded 32 pairs of twinned recipients
with discordant healing process (normal for one recipient opposed to ischemia for
its twin); tacrolimus treatment was the only identified determinant factor (p=0.005).
Discussion: In our study, tacrolimus seems to increase risks of pathological is-
chemic process in the bronchus during post-operative period. Anti-proliferative
properties of immunosuppressive drugs may impair early outcome of lung trans-
plantation.

P3075
Transbronchial lung biopsy after lung transplantation: Different A and B
scores in different lobes
Peter Jaksch1, Axel Scheed1, Silvana Geleff2, Gerhard Dekan2,
Walter Klepetko1. 1Thoracic Surgery, Medical University Vienna, Vienna,
Austria; 2Clinical Institute of Pathology, Medical University of Vienna, Vienna,
Austria

Background: The use of transbronchial lung biopsy to monitor and diagnose
acute cellular rejection in the lung allograft is a routine procedure in most TX
centres. There is consensus in the minimum number of specimens being obtained
and mostly biopsies are taken from more than one lobe.
Are there differences in rejection grading at different anatomic sites?
We examined our clinical data from the last 10 years to investigate the distribution
of rejection grading of the lung allograft monitored by TBLB.
Methods: A retrospective study was done reviewing the pathology files and slides
of TBLB performed on lung allograft recipients. In 99 patients 298 transbronchial
biopsies were taken from more than one lobe and were histologically graded
following ISHLT guidelines. Corresponding B scores were just available in 207
investigated cases.
Results: A-scores with identical grades were seen in 252 of 298 (85%) specimens,
a single-grade difference was noted in 43 of 298 (14%) probes. Three cases
demonstrated two grade differences on biopsies taken from two separate lobes
(higher grade in the lower lobe).
B-scores were identical in 160 of 207 (77%) specimens, a single-grade difference
was noted in 45 of 207 (21%) cases. Two cases demonstrated 2 grade difference
(higher grade in the lower lobe).
Among cases with different grades of A and B scores, the “lower” lobes had a
higher A grade in 55% (24/46) and a higher B grade in 59% (28/47).
Type of TX or underlying disease had no influence on the distribution of histological
grading.
Conclusions: If limitations on the site for transbronchial biopsy exist, biopsies of
the lower lobes appear more informative.

P3076
Long term outcome of lung recipients bridged with extracorporeal devices
Federica Meloni1, Carlo Pellegrini2, Mirko Belliato3, Marinella Zanierato4,
Alessandro Cascina1, Tiberio Oggionni1, Andrea D’Armini2 , Giorgio Iotti3 ,
Antonio Braschi4. 1Haematological Pneumological and Cardiovascular
Sciences, Section of Pneumology, Foundation IRCCS San Matteo & University of
Pavia, Pavia, Italy; 2Cardiac Surgery, Foundation IRCCS San Matteo &
University of Pavia, Pavia, Italy; 32nd Anesthesia and Reanimation Service,
Foundation IRCCS San Matteo, Pavia, Italy; 4Anesthesia and Reanimation Care,
Foundation IRCCS San Matteo, Pavia, Italy

Recent evolution in extracorporeal supports allows bridging to lung or heart and
lung transplant in a consistent number of cases. However, long term results of these
transplants have been rarely reported. Aim of present study was to analyse early
and long term results in a small n° of lung transplant recipients (LTR) which have
been bridged with extracorporeal devices. Nine patients (8 males, mean age39.5)
have been transplanted (4SL, 2DL, 3HL). Transplant indications were: UIP (5),
PAH (3), bronchiectasis (1). This latter patient (HL) died 3 days after surgery of
MOF due to sepsia. 8 patients are alive at a mean of 16 months (min 3.5 - max
33).
Early complications included: Re-op for bleeding (1/8) CRYMINE (5/8), slow
weaning with need of tracheotomy (7/8), graft infections (1/8), acute renal failure
with need for renal replacement therapy in ICU (4/8).
Medium long term-complications included: AR>2 (2/8), CMV pneumo-
nia/reactivation (4/8), Thrombosis (2/8), EBV related haemophagocytic syndrome
(1/8); colonization with Ps. aeruginosa or A. fumigatus (2/8) end stage renal failure
(RF) (1/8). Two out of 8 patients had an increased in anti HLA class I or II antibody
titres (>10%).
At last follow-up visit graft function was >90% of best in 6/8 patient while 2
patients BOS-0p. Mean GFR (MDRD formula) was 54ml/min range between15
and 85.
In conclusion: long term survival of ECMO bridged LTR is satisfactory, with
good graft function. However, early post transplant period is almost invariably
complicated by CRYMINE and slow weaning, and a high degree of chronic RF is
detected.

P3077
Management of total cicatricial stenoses of a trachea by replacement of
trachea produced by technologies of the regenerative medicine
Vladimir Parshin1, Paolo Macchiarini2, Margarita Vyjigina3, Michail Rusakov4,
Dmitry Bazarov1, Helen Zaklyazminskaya5. 1Thoracic Division, National
Research Centre of Surgery, Moscow, Russian Federation; 2Thoracic Division,
Karolinska University, Stockholm, Sweden; 3Anestesiology, National Research
Centre of Surgery, Moscow, Russian Federation; 4Endoscopy, National Research
Centre of Surgery, Moscow, Russian Federation; 5Medical Genetics, National
Research Centre of Surgery, Moscow, Russian Federation

Background: Transplantation of trachea with revasculazation heavy hi-tech op-
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eration which is carried out with the individual centers, except for that after this
procedure the patient should receive for life immunosupression.
Aims: To study an opportunity of use of a trachea received by methods of
regenerative medicine for treatment of patients with total tracheal lesion.
Materials and methods: The female 25 y.o. with complaints to constant difficulty
breath, weakness, cough.CT and endoscopy have revealed a picture of total cica-
tricial lesion of a trachea. Each 2-3 days patient required in bouginage of trachea.
Indications to transplantation of a trachea are exposed. It was used cadaveric
decellurilized trachea prepared by techniques of regenerative medicine. The total
resection of a trachea was executed. Into a wall of a donor trachea are entered stem
cells of the patient and factors of growth of cells. Anastomosis with own trachea
were performed by vicryl 3/0. From abdomen the part of the big omentum was
moved by which the donor trachea with anastomosis was completely covered.
Results: The early postoperative period was accompanied by the moderate respi-
ratory insufficiency, hemoptysis, expressed bronchial secretion. By the moment of
discharge breath was free, a gleam of trachea on all extent was satisfactory. Patient
does not require immunosupression.
Conclusions: Regenerative medicine for preparation of the trachea with the aim of
transplantation can cardinally change philosophy of thoracic surgery particularly
in management of patients with total incurable stenoses of a trachea.

P3078
Benefit of pulmonary rehabilitation in candidates for lung transplantation
Martin G. Dierich1, Thomas Fuehner1, Tobias Welte1, Gregor Warnecke2,
Jens Gottlieb1. 1Respiratory Medicine, Hannover Medical School, Hannover,
Lower Saxony, Germany; 2Cardiothoracic, Transplantation and Vascular
Surgery, Hannover Medical School, Hannover, Lower Saxony, Germany

Background: The benefit of pulmonary rehabilitation (PR) before lung transplan-
tation (LTx) is unknown. Candidates for LTx reveal drawbacks due to chronic
pulmonary diseases (COPD, interstitial lung disease (ILD), cystic fibrosis (CF),
pulmonary hypertension (PH), bronchiolitis obliterans syndrome post LTx (BOS),
other). Hypothesis: an inpatient 3-week PR improves functional status (forced
expiratory volume in 1 sec. (FEV1), vital capacity (VC), 6 min. walk distance
(6-MWD), peak work load in bicycle exercise testing (PWL)), activities in daily
life (ADL: Barthel’s Index) and health related quality of life (HRQOL: Short Form
(SF) 36 questionnaire and Hospital Anxiety and Depression Scale (HADS)) in
candidates awaiting LTx.
Methods: 168 patients (m/f: 74/94, age 49.4±12.0 yrs.) before LTX (COPD n =
68, ILD n = 39, CF n = 27, PH n = 3, BOS n = 18, other n = 13) attended a 3 week
inpatient PR. Functional status, ADL and HRQOL (SF 36, HADS) were assessed
at admission and completion of PR.
Results (mean ± SD): 6-MWD (250±118 to 284±118 m, p < 0.001), PWL
(38±15 to 41±16 Watt, p < 0.001), ADL (96±6 to 98±5, p < 0.001) and
HRQOL (all SF 36 domains and HADS (p < 0.02) but SF36 “bodily pain”
(p = 0.1)) improved significantly. FEV1 (30±16 to 30±16) and VC (53±19 to
53±21)% predicted) kept unchanged. Improvement in 6-MWD, PWL and ADL
was regardless of causative pulmonary disease (ANOVA p > 0.26).
Conclusion: A 3-week inpatient PR has a remarkable benefit in patients with end
stage pulmonary disease awaiting LTx. Functional status and HRQOL improve
significantly. Inpatient PR must be regarded as part of best practice management
to optimize physical condition and mental health in candidates for LTx.

P3079
H1N1 influenza in lung transplant patients: A follow up after one year
Harish Seethamraju1, Bindu Akkanti1, Amit Parulekar1, Goutham Dronavalli1,
Matthias Loebe1, Saverio LaFrancesca3, George Noon2, Karolina Chmielowiec1,
Pawel Kolodziejski1. 1Medicine, Baylor College of Medicine, Houston, TX,
United States; 2Surgery, Baylor College of Medicine, Houston, TX, United States;
3Surgery, The Methodist Hospital, Houston, TX, United States

The 2009 outbreak of H1N1 caused significant morbidity and mortality. Long term
outcome of H1N1 in lung transplant (LT) patients have not been well characterized.
We did a retrospective study of LT patients diagnosed with H1N1 between
July and November 2009. Data pertaining to LT, history of influenza, admission
information, pulmonary function, radiograph, computer tomography scans, and
echocardiograms were identified.
Among 181 LT patients, there were 10 PCR confirmed cases of H1N1. Patients
had a median of 4 months time since LT to infection, received immunosuppres-
sive therapy, and had not received vaccination against H1N1. 60% of patients
presented with fever and cough, others had non-pulmonary complaints and all
received oseltamivir upon diagnosis. Consolidation was seen by imaging in 60%
of patients. Median FEV1 decreased and remained low over a one-year follow up
period (1.72 – 1.51 – 1.54) despite clinical improvement. Two patients progressed
to respiratory failure and severe LV dysfunction (EF 20-30%) despite previous
normal LV function. These patients were on ECMO and had improvement in
cardiac and respiratory status but developed gangrene, vascular necrosis, sepsis,
and died. One patient developed acute rejection and two patients developed chronic
rejection with one retransplanted in February 2010.
LT patients contracting H1N1 infection have significant morbidity ranging from
mild disease to severe respiratory failure with cardiac dysfunction. Rapidly dete-
riorating patients had developed myocardial dysfunction, but continued to decline
even when this dysfunction resolved. Increased incidence of chronic rejection and

extended decreased pulmonary function is seen among LT patients infected with
H1N1.

333. Epithelial cell biology

P3080
The bronchial epithelium promotes B cell survival and immunoglobulin
production in a coculture system
Maha Zohra Ladjemi1, Bruno Detry1, Yves Sibille1,2 , Charles Pilette1,3 . 1IREC,
Pole de Pneumologie, UCL, Brussels, Belgium; 2Service de Pneumologie,
Cliniques UCL de Mont-Godinne, Yvoir, Belgium; 3Service de Pneumologie &
Centre de l’Allergie, Cliniques UCL Saint-Luc, Brussels, Belgium

Background: Chronic obstructive pulmonary disease (COPD) is associated with
chronic airway inflammation and structural remodelling, in particular of the ep-
ithelium, which is impaired in its capacity to transport immunoglobulin (Ig) A.
Although peribronchial lymphoid follicles have been described in severe COPD, it
remains unknown whether B-cell conditioning (e.g. for IgA production) is altered
in this disease.
Objectives: In this study, we report on preliminary data using a model of coculture
of B cells with human primary bronchial epithelium (re)differentiated in vitro in
air-liquid interface.
Methods: IgA synthesis was studied in CD19+ B cells (purified by immunomag-
netic sorting from healthy blood donors) following co-culture for 13 days with
a bronchial epithelium. B cells were also assessed by flow cytometry for cell
activation and survival (annexinV/propidium iodine staining).
Results: In two independent experiments, we observed that Ig production was
upregulated in B cells cocultured with the bronchial epithelium, as compared to
B cells cultured alone (2.2 fold increase in IgG, and modest 1.4 fold increase in
IgA), whereas IgM was decreased (0.8 fold). In contrast to expression of CD69,
CD80 and CD86 which did not change, B-cell survival also increased (55.3% vs
20.8% for B cells alone) following epithelial coculture.
Conclusion: These preliminary data using this model of coculture, which should
reveal useful to investigate crosstalks between the epithelium and B cells with
respect to COPD, confirm that the airway epithelium provides B cells with signals
promoting both survival and Ig synthesis.

P3081
DUOX1-mediated hydrogen peroxide release regulates sodium transport in
bronchiolar epithelial cells
Vadim Shlyonsky1, Myrna Virreira2, Frédérique Mies1, Arnaud Goolaerts1,
Robert Naeije1, Renaud Beauwens2, Alain Boom2. 1Pathophysiology, Université
Libre de Bruxelles, Bruxelles, Belgium; 2Cell and Molecular Physiology,
Université Libre de Bruxelles, Bruxelles, Belgium

Clara-like H441 cells grown on non porous support form epithelial domes in the
presence of dexamethasone. This reflects an increase in expression and activity of
amiloride inhibitable epithelial sodium channels, ENaC. Dexamethasone has been
also shown to facilitate the expression of NADPH oxidase DUOX1 in lung fetal
cells. We assessed the role of DUOX1 and submillimolar (<0.3 mM) amounts of
H2O2 on both ENaC expression and activity in H441 cells. Cells forming epithelial
domes induced by dexamethasone (0.1 μM, 24h) and by another differentiation
agent 5-aza-2’-deoxytidine (5AZA, 1 μM, 48h) expressed higher amounts of
DUOX1 as evidenced by RT-PCR and immunocytochemistry. Dome induction by
dexamethasone and 5AZA can be inhibited by exogenous catalase in concentration-
dependent manner (5-10 kU/ml) and by the NADPH oxidase inhibitor diphenyl
iodonium (2.5 μM), thus suggesting the involvement of H2O2. Single application
of 0.2 mM H2O2 induced transient dome formation. Dexamethasone stimulated
mRNA expression of all the subunits of ENaC, however this expression was
not inhibited by catalase, thus suggesting that H2O2 increased only the channel
activity. In patch-clamp experiments, H2O2 (0.1 mM) activated amiloride-sensitive
whole-cell currents from 3.91±0.79 pA/pF to 4.76±0.98 pA/pF (p=0.01) as well
as ENaC single-channel activity in cell-attached patches. These observations sug-
gest that tonic production of H2O2 by DUOX1 maintains the level of vectoral
sodium transport by lung alveolar cells. They also suggest that the upregulation of
DUOX-mediated H2O2 release observed in cystic fibrosis (CF) may contribute to
the hyperabsorptive epithelial cell phenotype observed in CF lung disease.

P3082
Increased expression of α1-hydroxylase (CYP27B1) in IL-13-exposed
primary bronchial epithelial cells (PBEC): Consequences for activation of
vitamin D and expression of the antimicrobial peptide hCAP-18/LL-37
J.A. Schrumpf, R.M. Verhoosel, M.A.J.A. Sterkenburg, S. Zuyderduyn,
P.S. Hiemstra. Pulmonology, LUMC, Leiden, Netherlands

Vitamin D3 (25(OH)D3) increases expression of hCAP-18/LL-37 in PBEC. This
requires conversion of 25(OH)D3 by 1α-hydroxylase (CYP27B1) into its active
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metabolite 1,25(OH)2D3, that increases expression of both hCAP-18/LL-37 and
the vitamin D degrading enzyme (CYP24A1). IL-13 is highly expressed in the
lungs of asthmatics and low serum 25(OH)D3 levels were associated with lower
lung function in asthmatics.
The aim of the present study was to investigate the role of IL-13 in vitamin D
metabolism and to assess its effect on expression of hCAP-18/LL-37.
Well-differentiated PBEC cultured at the air-liquid interface from 5 different
donors were pre-incubated with IL-13 for 24 hours and subsequently exposed to
25(OH)D3 for 48 hours to investigate CYP27B1, CYP24A1, vitamin D receptor
(VDR), human β-defensin (hBD)-2 and -3 by qPCR. hCAP-18/LL-37 expression
was determined by qPCR, immune fluorescence (IF) and Western blot.
Exposure of PBEC to IL-13 alone increased CYP27B1 and hBD-3 mRNA (fold
increases of 5.2 and 3.13 resp.; p<0.05), whereas addition of 25(OH)D3 to
IL-13 treated cells resulted in higher expression (p<0.05) of hCAP-18/LL-37
and CYP24A1 mRNA (fold increase: 72.18 and 29.9, resp.) when compared to
25(OH)D3 alone (fold increase: 32.6 and 13.9, resp.). These results were confirmed
by IF and Western blot for hCAP-18/LL-37.
The present results show that IL-13 increases vitamin D metabolism in bronchial
epithelial cells resulting in increased expression of hCAP-18/LL-37. Whether IL-
13 contributes to host defence against infection through this mechanism requires
further studies.

P3084
Epithelial mesenchymal interactions in asthmatic children
Erica Bazzan1, Elena Mutti1, Andrea Ballarin1, Silvia Zagallo1,
Graziella Turato1, Simonetta Baraldo1, Marco Damin1, Deborah Snjiders2,
Samuela Bugin2, Fiorella Calabrese3, Piero Maestrelli4, Angelo Barbato2,
Marina Saetta1. 1Department of Cardiac, Thoracic and Vascular Sciences,
University of Padova, Padova, India; 2Department of Pediatrics, University of
Padova, Padova, Italy; 3Department of Medical Diagnostic Sciences and Special
Therapies, University of Padova, Padova, Italy; 4Department of Environmental
Medicine and Public Health, University of Padova, Padova, Italy

The alteration of the mesenchymal layer underlying the bronchial epithelium,
triggered by epithelial dysfunction, is a topic of emerging interest in asthma.
Whether this dysfunction is already present in asthmatic children, and therefore
in the early stages of the disease, has been scarcely investigated. We evaluated the
degree of epithelial damage, E-cadherin (E-cad) and TGFβ1 expression, and their
relation with basement membrane (BM) thickness in asthmatic children. Bronchial
biopsies were obtained from 27 children undergoing bronchoscopy for appropriate
indications: 16 asthmatics (age2-10yrs) and 11 nonasthmatic controls (4-9yrs). Ep-
ithelial damage and BM thickness were quantified by histochemistry and E-cad and
TGFβ1 by immunohistochemistry. Asthmatic children had evidence of epithelial
damage compared to controls (median;range:52;20-91 vs 33;0-83% p<0.05), and
E-cad, evaluated by a semiquantitative score was increased in areas of damaged
epithelium, but not in those of intact epithelium (61;33-100 vs 39;28-52% p<0.05).
Furthermore, asthmatic children had increased epithelial expression of TGFβ1
(10;0-70 vs 1;0-13cell/mm p=0.01) and a thickened BM compared to controls
(5;4-12 vs 4;2-5μm p=0.003). Of interest the expression of E-cad in damaged
epithelium was related to both TGFβ1 expression (r=0.56,p=0.003) and BM thick-
ening (r=0.42,p=0.04). In conclusion this study shows that, in children with asthma,
damaged epithelial cells may promote a fibrotic reaction and thickening of the un-
derlying mesenchymal layer through the expression of stress signals (E-cadherin),
and growth factors (TGFβ). Epithelial damage is therefore an early event in the
natural history of the disease which may profoundly affect airway remodeling.

P3085
Increased expression of IL-19 in metaplastic epithelium of patients with
chronic rhinosinusitis and nasal polyps
Elisabetta Pace1, Valeria Scafidi1, Danilo Di Bona2, Liboria Siena1,
Giuseppina Chiappara1, Maria Ferraro1, Stefania La Grutta3, Salvatore Gallina4,
Riccardo Speciale4, Antonella Ballacchino4, Claus Bachert5, Jean Bousquet6,
Mark Gjomarkaj1. 1Institute of Biomedicine and Molecular Immunology (IBIM),
National Research Council (CNR), Palermo, Italy; 2Dipartimento di Biopatologia
e Metodologie Biomediche, Università di Palermo, Palermo, Italy;
3Environmental Health, ARPA, Palermo, Italy; 4Dipartimento di
Otorinolaringoiatria, Università degli Studi di Palermo, Palermo, Italy;
5Department of Otorhinolaryngology, University Hospital Ghent, Ghent,
Belgium; 6University Hospital Montpellier, University Hospital, Montpellier,
France

Chronic rhinosinusitis (CRS) (including nasal polyps) is an inflammation of the
nose and of the paranasal sinuses. Nasal polyposis (NP) is common in many
patients with severe asthma. The pathogenesis of NP is poorly understood.
The aim of the present study was to identify biomarkers for NP. We collected nasal
biopsies from normal subjects without CRS (n=12), from subjects with CRS but
without NP (n=10) and from patients with CRS and NP (n=10). We used Human
Asthma Gene Array and real time PCR to evaluate gene expression and western
blot analysis and immunohistochemistry for protein expression.
Human Asthma Gene Array showed an evident increase in IL-19 gene expression
in NP from patients with CRS and NP in comparison to mucosa from inferior
turbinate of normal subjects. Real time PCR confirmed the IL-19 mRNA up-
regulation in patients with CRS and NP and showed an up-regulation of IL-19,

at lower extent, also in the mucosa from inferior turbinate of patients with CRS
in comparison to normal subjects. Western blot analysis confirmed that IL-19 is
increased also at protein level in patients with CRS and NP in comparison to
normal subjects. Immunohistochemistry showed that in NP IL-19 is highly ex-
pressed in the metaplastic nasal epithelium (score 4-9) when compared to normal
or hyperplastic epithelium (score 1-3). When patients with CRS and NP were
classified on the basis of the presence or of the absence of allergy, no differences
were observed in terms of IL-19 expression.
In conclusion, the results of the present study provide compelling evidence on
the putative use of IL-19 as remodelling biomarker for identifying patients with
chronic rhinosinusitis and NP.

P3086
Increased epithelial production of LPLUNC1 in cystic fibrosis lung disease
Colin Bingle1, Kirsty Wilson1, Marcus Mall2, Doris Rassl3, Lynne Bingle4.
1Infection and Immunity, University of Sheffield, Sheffield, United Kingdom;
2Pediatrics, University of Heidelberg, Heidelberg, Germany; 3Pathology,
Papworth Hospital, Cambridge, United Kingdom; 4Clinical Dentistry, University
of Sheffield, Sheffield, United Kingdom

Members of the PLUNC family of secreted proteins have been implicated in
innate defence of the upper airways and nasopharynx. Although array data suggest
that they are differentially expressed in some lung diseases validation has not
been forthcoming. We previously showed that SPLUNC1 is increased in severe
cystic fibrosis (CF). In the present study we have investigated the expression of
LPLUNC1 in severe CF and studied both proteins in mouse models of CF lung
disease. There was marked epithelial staining of LPLUNC1 in diseased small air-
ways and submucosal glands. in CF, similar to our previous data with SPLUNC1.
The two proteins are not co-expressed in the CF lung as LPLUNC1 is co-localised
with MUC5A/C in goblet cells, whereas SPLUNC1 is present in a non-ciliated,
non-goblet cell population. Expression of both proteins was unchanged (and very
limited), in CFTR knockout mice. However, in CCSP-betaENaC transgenic mice,
a model for CF lung disease, there was very strong staining of both proteins in
the airways and in the luminal contents. This was most marked for lplunc1 and
was noted within 2 weeks of birth. As in CF, the two proteins are present in
distinct cells within the epithelium. Lplunc1 was absent from the lavage fluid of
non-transgenics, in keeping with the lack of goblet cells, but was readily detected
in transgenics. Our results suggest that alterations in expression of these putative
innate immune molecules is associated with CF lung disease in both humans and
mice. It remains unclear if this elevation of protein production, which results from
phenotypic alteration of the cells within the diseased epithelium, plays a role in
the pathogenesis of the disease.

P3087
Co-expression of LPLUNC1 and MUC5B in the bronchiolarized epithelium
of usual interstitial pneumonia
Bianca Araujo1, Lynne Bingle1, Sarah Howie2, William Wallace2,
Nikhil Hirani2, Colin Bingle1. 1Infection and Immunity, University of Sheffield,
Sheffield, United Kingdom; 2MRC Centre for Inflammation Research, University
of Edinburgh, Edinburgh, United Kingdom

Idiopathic Pulmonary Fibrosis (IPF) is an irreversible and progressive lung disease
with limited life expectancy after diagnosis. The cause of the condition remains
elusive but it has both familial and environmental associations. Histopathological
studies of IPF lungs reveal the typical “Usual Interstitial Pneumonia” (UIP) pattern,
with epithelial hyperplasia, areas of scarring with fibroblast foci and characteristic
morphological abnormalities, including bronchiolization of alveolar ducts, cysts
and alveoli. Although it seems likely that bronchiolar abnormalities are caused by
changes in epithelial cell differentiation, specific markers of this process remain
elusive. By analysis of published array data sets from IPF patients, we identified
LPLUNC1 as a potential candidate marker for the disease. This putative innate
defence protein is normally expressed in submucosal glands (SMGs) and in a
population of MUC5A/C positive goblet cells in the upper airways. Immunohisto-
chemical analysis of lung tissue from patients with UIP revealed strong staining
of LPLUNC1 within the bronchiolarized epithelium lining the honeycomb cysts
as well as in the mucosubstance filling these regions and dispersed throughout the
peripheral lung. The related protein, SPLUNC1 was not co-expressed. MUC5B
was localized to the same cells as LPLUNC1, whereas MUC5A/C was found in
goblet cells within the airways. The same pattern of staining was not seen in other
chronic lung diseases, suggesting a degree of specificity for IPF. Our data support
the idea that in UIP, airway epithelial cells develop characteristics of SMGs and
suggest that LPLUNC1 may be a useful marker for the disease.

P3088
LSC 2011 Abstract: Differential inflammatory responses of nasal and
bronchial epithelial cells to cigarette smoke extract
David Comer, Vanessa Brown, Francine De Courcey, Stuart Elborn,
Madeleine Ennis. Centre for Infection and Immunity, Queens University, Belfast,
United Kingdom

Few studies compare the function of primary bronchial (PBEC) and nasal (PNEC)
epithelial cells. Our aim was to compare the responses of paired PNEC and PBEC
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cultures to LPS stimulation and any modulatory effects of exposure to cigarette
smoke extract (CSE).
Cells, from subjects with COPD, were obtained by nasal or bronchial brushing
and used at passage 3. They were stimulated for 24 h with LPS [0–25 μg/ml] ±
pre-treatment with CSE. CSE was prepared by combusting a 12 mg tar Marlboro
cigarette through 25 ml of media. Supernatants were collected and IL-8 and IL-6
measured by ELISA. The localization of TLR-4 was established by FACS.
For the PNEC cultures, a brief incubation with CSE (4h) significantly inhibited
LPS-induced IL-6 and IL-8 release (IL-8: 24h treatment with 25 μg/ml LPS
alone 5457±424 pg/ml and with 4h CSE pre-treatment 3772±432 pg/ml). A
more prolonged incubation with CSE (24h) was pro-inflammatory (IL-8: 25 μg/ml
LPS alone 5485±562 pg/ml and with 24h CSE pre-treatment 7757±449 pg/ml).
Although a brief incubation with CSE resulted in a lower percentage of surface and
intracellular TLR4, a prolonged incubation was without effect. In contrast, both a
brief and a prolonged exposure of PBEC cultures to CSE reduced LPS induced IL-8
release (IL-8: 24h treatment with 25 μg/ml LPS alone 5107±797 pg/ml, with 4h
CSE pre-treatment 3345±650 pg/ml, and with 24h CSE pre-treatment 3010±328
pg/ml), and both lead to a reduced percentage of surface and intracellular TLR4.
There was minimal IL-6 release from the PBEC cultures.
In conclusion, our data indicate that PNEC cultures are not a suitable surrogate
for PBEC cultures in terms of their response to CSE/LPS combination treatment.

P3089
Cigarette smoke alters the expression of the pro-inflammatory LTB4 receptor
and increases the neutrophil adhesion in bronchial epithelial cells
Elisabetta Pace1, Maria Ferraro1, Antonino Giarratano2, Serafina Sciarrino1,
Mark Gjomarkaj1. 1Istitutot di Biomedicina ed Immunologia Molecolare,
Consiglio Nazionale delle Ricerche, Palermo, Italy; 2Dipartimento di
Anestesiologia, Rianimazione e delle Emergenze, Università degli Studi di
Palermo, Palermo, Italy

LTB4 is importantly involved in the inflammatory responses of chronic obstructive
pulmonary disease (COPD). In COPD an increased expression of LTB4 receptors,
BLT1 and of PPAR-a, was observed. Since LTB4 is reduced upon TLR4 mutation
and since cigarette smoke extracts (CSE) increase the expression of TLR4 in
bronchial epithelial cells, the aims of this study were to explore whether CSE
with/without LPS (a ligand of TLR4) or mini-BAL supernatants from smokers alter,
in bronchial epithelial cells, the expression (evaluated by flow-cytometry analysis)
of pro (BLT2) and anti-inflammatory (PPAR-a) LTB4 receptors. Moreover, we
evaluated the effects of CSE on the expression of ICAM-1 (by flow-cytometry
analysis), on the binding of STAT-1 to ICAM-1 promoter (by ChiP analysis), and
on the adhesiveness of bronchial epithelial cells to neutrophils (by fluorimetry).
CSE alone increased BLT2 while decreased PPARa expression. The addition of
LPS did not modify CSE effects. mini-BAL from smokers increased BLT2 but not
PPARa expression. A neutralizing TLR4 antibody reduced the expression of BLT2
but it had no effects in PPAR-a expression. CSE increased the binding of STAT-1 to
ICAM-1 promoter and increased the expression of ICAM-1 in bronchial epithelial
cells. CSE and mini-BAL from smokers increased the adhesiveness of bronchial
epithelial cells toward neutrophils more than mini-BAL from non-smokers. These
findings suggest that, in bronchial epithelial cells, CSE promote a prevalent in-
duction of pro-inflammatory BLT2 receptors and activate mechanisms leading to
increase neutrophil adhesion, a mechanism contributing to airway neutrophilia.

P3090
Oxidative stress induces the generation of tissue factor bearing microparticles
by airway epithelial cells in vitro
Concettina Noce, Tommaso Neri, Federica Novelli, Cinzia Cordazzo,
Silvia Petrini, Yuri Carmazzi, Laura Tavanti, Pierluigi Paggiaro, Alessandro Celi.
Cardiac, Thoracic and Vascular Department, University of Pisa, Pisa, PI, Italy

Background: Activation of the coagulation cascade is involved in the pathogenesis
of pulmonary fibrosis. Although, according to the traditional view, coagulation
factors present in the lung are derived from the general circulation, recent data
indicate that factor (F) X is locally increased in fibrotic lung tissue in its active form
(FXa), where it is capable of signaling a fibrotic response via proteinase activated
receptor1 (PAR1) (Scotton, 2009). While oxidative stress has been shown to induce
FX synthesis by A549 alveolar cells, the mechanisms of FX activation are not
clear. Microparticles (MP) are procoagulant and proinflammatory vesicles shed
by eukariotic cells. It is not known whether alveolar cells generate microparticles
capable of FX activation.
Aim: To investigate whether oxidative stress can also induce the generation of
procoagulant microparticles by A549 cells.
Methods: The generation of MP by A549 was investigated through a prothrombi-
nase assay, that measures the concentration of negative charges on the cell mem-
brane, expressed as phosphatidylserine (PS) concentration, and a one-stage clotting
assay, that investigates the procoagulant activity mediated by tissue factor (TF).
Results: Incubation of A549 cells with H2O2 (100 μM) for 20 hours caused a
significant increase in PS-containing MP (731±173 vs. 170±31 pM; mean±SEM;
p<.05); N acetyl cysteine (1 μM) inhibited the effect (260±54 pM). MP-associated
TF activity was also increased (197±98 vs. 19±14 arbitrary U).
Conclusions: Oxidative stress induces the generation of functionally active, MP-
associated TF by A549 alveolar cells, demonstrating a possible mechanism of
local FX activation.

P3091
Effect of cigarette smoke on proteasome function in alveolar epithelial cells
Sabine van Rijt, Alessandra Mossina, Oliver Eickelberg, Silke Meiners.
Comprehensive Pneumology Center (CPC), Helmholtz Zentrum München,
München, Germany

Cigarette smoke is the major risk factor for chronic obstructive pulmonary dis-
ease (COPD), which accounts for several million deaths annually world-wide.
The generation of reactive oxygen species (ROS) is considered to be the major
contribution to smoke-induced inflammation, DNA damage and posttranslational
modifications resulting in subsequent misfolding of cellular proteins. The ubiq-
uitin proteasome system is essential for the turnover of the majority of cellular
proteins. The proteasome also plays a vital role in protein quality control as it
degrades abnormal and misfolded proteins, among them oxidatively-modified pro-
teins. Conditions of massive oxidative stress, however, may result in impairment of
proteasome function as ROS can directly modify the proteasome complex. In the
present study, we have investigated proteasome function in response to cigarette
smoke extract (CSE) of human and mouse epithelial cells. Treatment of these
cells with CSE resulted in a time and dose-dependent increase in ROS levels. The
proteolytic activities of the proteasome were assessed using peptide substrates.
Two of the three main proteasome activities, namely the chymotrypsin-like and
caspase-like activity, showed a time and dose-dependent alteration in response to
CSE treatment. The altered proteasomal activity corresponded to accumulation of
oxidatively modified and polyubiquitinated proteins. The effect of CSE on the ratio
and composition of 26S and 20S proteasomes was analysed by native gel elec-
trophoresis, immunoprecipitation and subsequent mass-spec analysis. Preliminary
data reveal posttranslational modifications of proteasomal subunits which may be
responsible for the alteration of proteasome activity.

P3092
Variations in organic cation transporter (OCT) expression in bronchial
epithelial cell layers after environmental insults
Manali Mukherjee1, David I. Pritchard2, Cynthia Bosquillon1. 1Division of Drug
Delivery and Tissue Engineering, University of Nottingham, Nottingham, United
Kingdom; 2Immune Modulation Research Group, University of Nottingham,
Nottingham, United Kingdom

OCTs are transmembrane carriers that mediate the transport of endogenous amines
in both directions. They are essential for the preservation of several organs and
have been associated with chronic inflammatory disorders like Crohn’s disease
and rheumatoid arthritis. They are also dysregulated in the lung of allergic rodents
after an acute ovalbumin challenge (Lips, K.S., et al. Life Sciences, 2007; 80:2263-
2269). The airway epithelium is the primary protection barrier in lung defence
and its role in the pathogenesis of chronic inflammatory respiratory diseases is
becoming evident. Variations in OCT expression in response to environmental
insults were quantified in bronchial epithelial cell layers in vitro. Layers of the hu-
man cell line Calu-3 and normal human bronchial epithelial (NHBE) cells showed
similar OCT gene expression pattern after differentiation at an air-liquid interface
for 21days. Calu-3 layers were exposed to the aeroallergen house dust mite or
they were physically injured in a scrape wound model. Cells were harvested after
recovery for real-time PCR analysis. Significant fold-increases in the expression of
OCT1, OCT3, OCTN2 and the pro-inflammatory markers CCL17 and COX-2 were
measured. “In-cell” western blotting confirmed OCT up-regulation at the protein
level. It was shown OCT expression in bronchial epithelial cells is enhanced after
allergen abuse and physical damage. Although further investigation into OCT
functions in bronchial epithelial cells is needed, this study suggests a possible role
of the transporters in the protection and regeneration of the bronchial epithelium.

P3093
Human 3D airway models to explore in vivo inhalation
Astrid Reus1, Yvonne Staal1, Jos van Triel1, Frederique van Acker1,
Frieke Kuper2. 1Toxicology and Applied Pharmacology, TNO Triskelion BV,
Zeist, Netherlands; 2Quality and Safety, TNO, Zeist, Netherlands

Human 3D airway models are promising models for safety and efficacy evaluation
of compounds targeting the airways. The two most important reasons are (1) the
models are fully differentiated and functional (incl. metabolism activity, mucus
production and cilia beating) and (2) they are cultured at air-liquid interface, allow-
ing exposure to gasses, vapours, aerosols and particles via air (relevant exposure).
Healthy and diseased airway tissue (asthma, COPD) are available. Some models
include cells from the upper respiratory tract (nasal tissues, larynx and trachea),
where the highest impact of inhaled compounds is.
We explored the use of 3D airway models, including MucilAir™, for toxicity test-
ing, e.g. the COMET assay, cell viability and tissue and cell membrane integrity.
Substances were applied to the models in droplets. Tissue and membrane integrity,
cell viability and ciliary beating were affected by exposure to chemical compounds.
A dose-related response was found in the COMET assay with methyl methane
sulfonate and we found a low and reproducible background level. Exposure of the
MucilAir™ model to benzo[a]pyrene, silicon dioxide or ceriumdioxide nanoparti-
cles did not show an increase in COMET formation. For benzo[a]pyrene, this is
likely to be related to the exposure concentration and duration. Our preliminary
results indicate that the MucilAir™ model may be a suitable model for safety
testing, including genotoxicity and acute toxicity. In the future, we will further
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assess the applicability of these models for safety and efficacy testing by exposure
through the air and comparison with in vivo inhalation data. Ultimately, these
models may be useful in the safety evaluation of pharmaceuticals and chemicals.

P3094
Cigarette smoke induces the release of CXCL-8 from human bronchial
epithelial cells via TLRs and the induction of inflammasome
Esmaeil Mortaz, Paul Henricks, Aletta Kraneveld, Masoumeh Givi,
Johan Garssen, Gert Folkerts. Division of Pharmacology, Utrecht Institute for
Pharmaceutical Sciences, Utrecht, Netherlands; Chronic Respiratory Disease
Research Center, National Research Institute of Tuberculosis and Lung Disease
(NRITLD), Tehran, Islamic Republic of Iran; Immunology, Research Centre for
Specialised Nutrition, Wageningen, Netherlands

COPD is a chronic airway diseases associated with inflammation and cigarette
smoking. Airway epithelial cells are the first cells that will be exposed to cigarette
smoke and are able to release CXCL-8 and IL-1β. These cytokines are involved in
the acute and chronic character of inflammatory processes in COPD. The aim of this
study was to investigate whether Toll Like Receptors (TLRs) on human bronchial
epithelial cells (HBE-14o cells) were involved in cigarette smoke-induced cytokine
production.
The cigarette smoke-induced CXCL-8 production was inhibited by an antibody
against TLR4 and by inhibitory ODN without CpGODN motif suggesting the
involvement of TLR4 and TLR9. In addition, exposure of HBE-14o cells to TLR4
or TLR9 ligands resulted in the release of CXCL8 and IL1β. TLR4 and also TLR9
were present on the cell surface and the expression of both receptors decreased
after cigarette smoke exposure. The molecular mechanism was further investigated.
It was found that the purinergic P2X7 receptors and reactive oxygen species were
involved. Interestingly, the inflammasome activator monosodium urate crystals
(MSU) mimicked the release of CXCL-8 and IL-1β and the caspase-1 inhibitor Z-
VADDCB suppressed the cigarette smoke-induced release of CXCL-8. In addition,
cigarette smoke, CpGODN, LPS and MSU all increased the expression of caspase-
1 and IL-1β. In conclusion, cigarette smoke releases CXCL-8 from HBE-14o
cells via TLR4 and TLR9 and inflammasome activation. This signal transductions
pathways may contribute to cigarette smoke related diseases such as COPD.

P3095
Effect of roflumilast N-oxide on non-typable haemophilus influenzae (NTHi)
interaction with human airway epithelial A549 cells
Victoria Cano1,2, Pau Morey1,2 , Junkal Garmendia1,2,3 , José Bengoechea1,2.
1Laboratory Microbial Pathogenesis, Fundación Caubet-CIMERA Illes Balears,
Bunyola, Spain; 2Programme Host-Pathogen Interactions, Centro Investigación
Biomédica en Red Enfermedades Respiratorias (CIBERES), Bunyola, Spain;
3Laboratory Animal Health, Instituto Agrobiotecnología UPNA-CSIC, Mutilva
Baja, Spain

Background/Aim: NTHi is associated with lung colonisation and exacerbations in
COPD. Previously we found that NTHi invasion of airway epithelial cells is PI3-
kinase (PI3K)-dependent. Furthermore NTHi survives intracellularly in vacuoles
with late endosome features, explaining airway colonisation despite NTHi-negative
sputum. Here we explored whether the PDE4 inhibitor roflumilast N-oxide (RNO),
the active metabolite of roflumilast (approved in EU for severe COPD), dexam-
ethasone (DEX) and salmeterol (SAL) affect NTHi invasion of A549 cells and
NTHi-induced IL-8 release.
Methods: For invasion, cells were infected with NTHi (100 bacteria/cell, 2h),
incubated with gentamycin (1h) to kill extracellular bacteria, and lysed to de-
termine intracellular bacteria by plating. Intracellular lifestyle was monitored by
immunofluorescence with antibodies to late endosome markers (lamp1, CD63).
PI3K-dependent Akt phosphorylation was assessed by Western. IL-8 was measured
by ELISA.
Results: RNO (1μM) reduced NTHi invasion by 50% (c.f.u./well; Control:
5000±100, RNO: 2439±122; n=3, p<0.05) while DEX (1μM) and SAL (1μM)
failed. Forskolin (10μM) reduced NTHi invasion by 70%, supporting a role of
cAMP. RNO (1μM) curbed NTHi-induced Akt phosphorylation by 40%. Neither
drug affected NTHi intracellular lifestyle. RNO (1μM) or DEX (1μM) reversed a
6.5-fold increase in NTHi-induced IL-8 release by 48±3% and 75±3% respectively
and NF-κB activation.
Conclusions: PDE4 inhibition (1μM RNO) reduced NTHi internalisation in A549
cells by interfering with PI3K signalling. RNO inhibited IL-8 release. DEX, while
reducing NTHI-induced IL-8, did not affect internalisation.

P3096
Glucocorticoids enhance CCL20 release in bronchial epithelial cells in a
metalloprotease-dependent manner
Jan Zijlstra1, Dennie Rozeveld1, Nick ten Hacken2, Antoon van Oosterhout1,
Irene Heijink1. 1Pathology and Medical Biology, University Medical Center
Groningen, Groningen, Netherlands; 2Pulmonology, University Medical Center
Groningen, Groningen, Netherlands

Glucocorticoid (GC) insensitivity is a major clinical problem in the management
of asthma. Although a potential role for Th17 cells has been described in GC
insensitive asthma, it is still unknown why GCs are unable to efficiently suppress
Th17-mediated inflammation. CCL20 acts as a potent chemoattractant for Th17
cells. To determine the effect of GCs on CCL20 secretion and to unravel the
underlying regulatory mechanisms, we examined the effect of budesonide and
fluticasone (10-7-10-10M) on TNF-α-induced CCL20 and IL-8 production (ELISA
and qPCR) in 16HBE human bronchial epithelial cells and primary bronchial
asthma epithelium. We used specific inhibitors for the ERK, p38, STAT3 and PI3K
pathways, the GC-receptor (GR), protein synthesis and a general metalloprotease
inhibitor.
Surprisingly, we observed that GCs do not suppress, but enhance the release of
CCL20 in by 16HBE cells, under conditions where IL-8 was efficiently suppressed.
Importantly, GCs also induced a substantial increase in the TNF-α-induced release
of CCL20 in asthma epithelium. Although the TNF-α-induced CCL20 release was
dependent on the ERK, p38 and STAT3 pathways, the upregulation by GCs was
not blocked by their inhibition. Furthermore, our data demonstrate that the effect
of GC is mediated by GR activation, which is likely mediated at posttranslational
level in a metalloprotease-dependent manner.
Thus, we show for the first time that GCs enhance metalloprotease-dependent
release of CCL20, which may constitute a novel mechanism of Th17-mediated
GC insensitive neutrophilic airway inflammation in asthma and provide new
opportunities for therapeutic intervention.

P3097
Effects of JAK-STAT inhibitors on glucocorticosteroid resistant release of
CXCR3 chemokines from human bronchial epithelial cells
Peter Fenwick1, Iain Kilty2, Mike Yeadon2, Peter Barnes1, Louise Donnelly1.
1National Heart and Lung Institute, Imperial College, London, United Kingdom;
2Internal Medicine, Pfizer, Sandwich, United Kingdom

COPD is associated with glucocorticosteroid insensitive inflammation. CXCR3
chemokines are elevated in COPD and may drive recruitment of CD8+ lympho-
cytes. Expression of CXCR3 chemokines is regulated by IFNγ. This study inves-
tigated the effect of JAK-STAT inhibitors PF95 and PF13 on CXCR3 chemokine
production from human bronchial epithelial cells.
Beas-2B and primary human bronchial epithelial cells (HBEC) were pre-treated
with PF95, PF13, or Dexamethasone (DEX) then stimulated with IFNγ or
IFNγ+TNFα. After 24h, cytokines were measured by ELISA. Inhibition of the
JAK-STAT pathway was measured by immunoblotting for phosphorylated and
total STAT-1 and STAT DNA binding using Trans-AM kits.
DEX had no effect on the release of CXCL9, 10 or 11, however all were inhibited
by the JAK-STAT inhibitors stimulated with either IFNγ or IFNγ+TNFα (Table 1).
HBEC responded similarly to Beas-2B. Both inhibitors attenuated phosphorylation
of STAT-1 in a concentration dependent manner. DNA binding of STAT-1 and
STAT-3was inhibited but not of STAT5a or STAT5b.

Table 1. EC50 values for PF13 (nM) and PF95 (μM) on CXCR3 chemokine release from
bronchial epithelial cells. Mean ± SEM, n=4

Drug Beas-2B Primary

IFNγ IFNγ+TNFα IFNγ IFNγ+TNFα

CXCL9 PF13 6.7±1.8 9.8±2.5 8.2±2.9 18.7.±6.2
PF95 2.1±1.5 0.4±0.2 0.4±0.1 0.8±0.3

CXCL10 PF13 9.5±4.2 44±9.1 14.6±3.1 28.8±6.4
PF95 0.5±0.4 1.3±0.4 1.0±0.2 2.2±0.8

CXCL11 PF13 13.4±3.2 11.9±3.6 5.0.±1.3 10.8±4.2
PF95 0.6±0.2 0.7±0.2 0.5±0.2 0.7±0.2

JAK-STAT inhibitors therefore attenuate release of CXCR3 chemokines from air-
way epithelial cells under conditions of glucocorticosteroid insensitivity and have
potential as a new anti-inflammatory treatment in COPD patients.
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357. Pulmonary infections and sepsis

3201
Late-breaking abstract: Effects of oleanolic acid on pulmonary
morphofunctional and biochemical variables in experimental sepsis
Raquel Santos1, Pedro Silva1, Gisele Oliveira1, Fernanda Cruz1, Maíra Ramos1,
Edson Assis2, Hugo Faria-Neto2, Cerli Gattass3, Patricia Rocco1. 1Laboratory of
Pulmonary Investigation, Carlos Chagas Filho Biophysics Institute, Federal
University of Rio de Janeiro, Rio de Janeiro, Brazil; 2Laboratory of
Immunopharmacology, Oswaldo Cruz Institute, FIOCRUZ, Rio de Janeiro,
Brazil; 3Laboratory of Cellular Immunology, Carlos Chagas Filho Biophysics
Institute, Federal University of Rio de Janeiro, Rio de Janeiro, Brazil

Sepsis present high morbidity and mortality despite recent advances in therapeutic
strategies. Recently, natural products derived from plant extracts and their synthetic
derivatives are being increasingly used to treat a wide range of diseases due to
their anti-inflammatory property. Thus, oleanolic acid (OA), a triterpenoid com-
pound, modulates the production and activity of pro-inflammatory cytokines and
enzymatic antioxidant defense. We tested the hypothesis that OA may curtail the
inflammatory process, improving lung morphology and function in experimental
sepsis. 36 BALB/c mice were assigned to 2 groups: a) Sepsis was induced by
cecal ligation and puncture (CLP) surgery, and b) Sham operated group was used
as control. One hour after surgery, Sham and CLP groups were further randomized
into subgroups receiving saline (SAL ip) and OA (10 mg/kg ip). After 24 h, static
lung elastance (Est,L), lung histology, levels of interleukin (IL)-6 and IL-8 in the
bronchoalveolar lavage fluid and the degree of cell apoptosis in lung and kidney
were analyzed. Est,L (55%) and alveolar collapse (75%) were higher in CLP-SAL
group compared to Sham-SAL (p< 0.05). Furthermore, CLP-SAL group showed
interstitial edema, neutrophil infiltration, and higher degree of apoptosis in lung
and kidney compared to Sham-SAL. OA reduced Est,L (35%) and alveolar collapse
(70%), as well as minimized neutrophil infiltration and the degree of apoptosis
in lung and kidney compared to CLP-SAL group. OA did not decrease the levels
of IL-6, and IL-8. In conclusion, OA improved lung morpho-function, as well as
acted on distal organs in the present model of sepsis.
Supported by: CNPq, PRONEX, FAPERJ, CAPES, INCT-INOFAR.

3202
Inflammatory biomarkers in predicting ICU admission of severe
community-acquired pneumonia (CAP)
Miquel Ferrer1, Paula Ramirez3, Veronica Marti3, Soledad Reyes2,
Raquel Martinez2, Rosario Menendez2, Santiago Ewig4, Antoni Torres1. 1Servei
de Pneumologia, Hospital Clinic, Barcelona, Spain; 2Servicio de Neumología,
Hospital Universitario la Fe, Valencia, Spain; 3Unidad de Cuidados Intensivos,
Hospital Universitario la Fe, Valencia, Spain; 4Dept of Respiratory Medicine and
Infectious Diseases, Thoraxzentrum Ruhrgebiet, Bochum, Germany

Introduction: Increased inflammation is related with severity and outcome in CAP,
but the role of inflammatory biomarkers in deciding ICU admission is unknown.
We assessed the relationship between inflammatory response, prediction for ICU
admission, delayed ICU admission, and outcome in patients with CAP.
Methods: We prospectively assessed 627 ward and 58 ICU patients (36 direct and
22 delayed ICU admission), determined serum levels of C-reactive protein (CRP),
Procalcitonin, TNF-alpha, IL-1, IL-6, IL-8 and IL-10 at admission, and assessed
the prediction for ICU admission of biomarkers and the IDSA/ATS guidelines
criteria for severe CAP.
Results: Procalcitonin (p=0.001), CRP (p=0.005), TNF-alpha (p=0.042) and IL-6
(p=0.003) levels were higher in ICU patients, but the IDSA/ATS guidelines minor
criteria predicted better ICU admission (OR 12.0, 95% CI 5.1-28.2, p<0.001).
No patient with ≥3 minor criteria and Procalcitonin levels < 0.35 ng/mL needed
ICU admission, compared with 14 (23%) with levels above this optimal cutoff
(p=0.032). In initially-ward patients, Procalcitonin (p=0.012) and CRP (p=0.039)
predicted subsequent ICU transfer, adjusted for age, co-morbidities and PSI risk
class. Despite initially in wards, 14 (64%) patients with delayed ICU admission
had criteria for severe CAP at admission, compared with 73 (12%) ward patients
(p<0.001).
Conclusion: Although the IDSA/ATS guidelines minor criteria identified patients
needing ICU admission better than biomarkers, low levels of Procalcitonin dis-
carded ICU admission in those with minor criteria. Correctly applying these
guidelines would reduce delayed ICU admission.
Funded: CibeRes (CB06/06/0028), 2009 SGR 911, FIS 08/0727, IDIBAPS.

3203
Reduction of the systemic inflammatory response in patients with CAP
treated with corticosteroids improves clinical outcome and reduces mortality
and ICU admittance
Sabine Meijvis1, Ger Rijkers2, Heleen van Velzen-Blad2, Paul Voorn2,
Jan Grutters3,4, Willem Jan Bos1, Douwe Biesma1,5, H. Remmelts. 1Department
of Internal Medicine, St. Antonius Hospital, Nieuwegein, Netherlands;
2Department of Medical Microbiology and Immunology, St. Antonius Hospital,

Nieuwegein, Netherlands; 3Department of Pulmonology, St. Antonius Hospital,
Nieuwegein, Netherlands; 4Division Heart and Lungs, University Medical Center
Utrecht, Utrecht, Netherlands; 5Department of Internal Medicine, University
Medical Center Utrecht, Utrecht, Netherlands

Corticosteroids can improve clinical outcome in patients with pneumonia. How-
ever, little is known about the effects of corticosteroids on systemic cytokine levels
in these patients or which patients benefit most from corticosteroid therapy.
Hospitalized, non-immunocompromised patients with CAP were randomly as-
signed to a 4-day course of dexamethasone (5 mg once a day) or placebo. Serum
levels of IL-1Ra, IL-6, IL-8, IL-10, IL-17, TNF-α, INF-γ, MIP and MCP were
measured at various time-points during hospital stay.
We enrolled 304 patients. The median levels of IL-6, MCP, TNF-a, IL-8, and IL1ra,
all were significantly lower (p < 0.01) on day 2 in the dexamethasone treated
patients compared to the placebo treated patients. In patients with an atypical
bacterium, IL-1ra (p<0.01), IL-6 (p<0.01), IL-10 (p=0.06) and MCP (p=0.03) de-
creased faster in the dexamethasone group compared to placebo; in pneumococcal
pneumonia only MCP (p=0.07) and TNF-a (p=0.05) decreased faster.
When IL6, IL-8 and MCP, being the most prominent proinflammatory cytokines
were combined, patients who had all three cytokines above a predefined cut-off
point benefited most from dexamethasone therapy. In the dexamethasone group
only 2 patients (8,3%) died, while in the placebo group 8 patients (47%) died (p:
<0.01).
Conclusion: Proinflammatory cytokines and chemokines decreased more rapidly
in dexamethasone treated patients compared to placebo treated patients. This effect
was most evident in patients with an atypical bacterium. In patients with high-
est cytokine response, dexamethasone showed a reduction in mortality and ICU
admittance.

3204
Impact of bronchoalveolar lavage (BAL) multiplex PCR with DNA macrocip
based diagnosis on outcomes of severe pneumonia in ICU
Mrinal Sircar1, Ravneet Kaur2, Rajesh Gupta1, Prashant Ranjan1,
Rajeev Tangri2, Amit Gupta1, Rohit Caroli1, Neela Chavhan1, Archita
Joshi Bhatt1, Shirin Naaz1, Vibha Taneja1, Sujeet Kumar1, Mukta Singh1.
1Pulmonology and Critical Care, Fortis Hospital, Noida, UP, India; 2SRL Ltd.,
Fortis Hospital, Noida, UP, India

Objective: To evaluate BAL multiplex PCR with DNA macrochip (Syndrome
Evaluation System (SES), Xcyton Diagnostics Pvt. Ltd., India) in etiological
diagnosis of severe pneumonia and its impact on outcomes.
Method: Bronchoscopic BAL in 25 (27 episodes) adult patients with severe
pneumonia was tested by conventional culture methods (CC) and SES. Empirical
antibiotics were modified based on the results. Index infection, ICU, hospital and
30 day outcomes were compared with matched controls.
Results: BAL was obtained from 25 (27 episodes) study patients [mean±SD age
61.3±18.3 yrs] and 27 control patients [age 60.9±18.3 yrs]. There was no signifi-
cant difference in the age (p=0.94), APACHE IV score (74.6±27.3 vs. 76.6±29;
p=0.8) and predicted mortality (29±22.3 vs. 26.9±21.2; p=0.72), ICU length of
stay (LOS) (p=0.49) and hospital LOS (p=0.73) between the groups. Mechanical
ventilation was required for 26 episodes in study and 25 in controls.
In the study arm all BAL were positive by SES, 9 were sterile by CC and 18 were
positive by both methods. SES missed 4 organisms picked up by CC. In controls
7/27 BAL were sterile by CC.
In the study arm there was significantly less time to antibiotic modification
(p<0.001) based on SES (31.18±8.44 hrs) as compared to CC (including Gram
stain and colony morphology) (52.81±17.71 hrs). Observed 30 days mortality
was 15/25 (study) and 13/27 (control). Index infection cure rates (p=1) and ICU
(p=0.27), hospital (p=0.49) and 30 day (p=0.57) mortality were not significantly
different in the two groups.
Conclusions: Multiplex PCR (SES) helps in early modification of empirical
therapy but shows no impact on severe pneumonia outcome.

3205
Hyaluronan infusion improves survival in endotoxemic rats
Won-Il Choi1, Hales Charles2. 1Department of Internal Medicine, Keimyung
University School of Medicine, Daegu, Republic of Korea; 2Department of
Medicine, Pulmonary and Critical Care Unit, Massachusetts General Hospital,
Boston, MA, United States

Background: It has been proposed that Hyaluronan (HA) acts as a vehicle for
cytokines due to the strong negative charge on its surface. We hypothsized that
HA would function like a cytokine scavenger, reducing inflammatory signaling
cascade leading to improved survival in endotoxemia.
Methods: Endotoxin (Salmonella, 10 mg/kg) or an equal amount of 0.9% NaCl
(NS) was injected into the jugular vein of rats. HA (1600 kDa, 0.35%) or NS
was given 0.5 ml/h for 3 h. HA or NS infusion was started at three different time
points; 30 min before, 1 hour after, and 4 hour after endotoxin injection. Rats were
divided into control and HA groups at three different time point.
Results: The survival rate (%) of rats treated with HA was higher (90%) than
in controls’ (60%) treated with NS infusion 30 min before LPS injection; HA
was higher (90%) than in controls’ (50%) when HA or NS infused 1 h after
LPS; HA was higher (60%) than in controls’ (20%), when HA or NS infused 4
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h after LPS. Bronchoalveolar lavage (BAL) of the animals surviving HA or NS
infusion 4 h after LPS showed that total cell count and neutrophils were signifi-
cantly (p < 0.01) reduced in the HA treated groups compared to controls (total
cell count, 9.2×104/ml vs. 61×104/ml; neutrophils, 21×104/ml vs. 0.2×104/ml,
respectively). Serum cytokines of the animals surviving HA or NS infusion 4 h
after LPS showed that TNF-alpha and MIP-2 were significantly (p < 0.01) lower
in the HA treated groups compared to controls (70.7 vs. 120.3 pg/ml; 1506 vs.
3459 pg/ml, respectively).
Conclusion: Continuous infusion of hyaluronan, 1600 kDa, reduced BAL cell
count and serum cytokines, and improved survival in the endotoxemic rats.

3206
Multi organ failure in severe sepsis patients followed at intensive care unit:
Risk factors
Zuhal Karakurt, Ozlem Yazicioglu Mocin, Ece Oz, Nalan Adiguzel,
Gokay Gungor, Ozkan Devran, Merih Kalamanoglu Balci, Adnan Yilmaz.
Intensive Care Unit, Sureyyapasa Chest Diseases and Thoracic Surgery Training
Hospital, Istanbul, Turkey

Aim: We aimed to detect risk factors for mortality and multi organ failure (MOF)
for patients with severe sepsis and MOF in intensive care unit (ICU).
Material-method: Retrospective data collection and prognostic cohort study. Be-
tween January 2009-March2010 patients with severe sepsis who stayed more
than 24 hours in 22 bed ICU were retrieved. Demographics, ICU severity scores
(initial APACHE II, 1st and 3rd day SOFA score), use of mechanical ventilation
(noninvasive, invasive), sepsis agent, application of sepsis protocol, ICU length of
stay (LOS), mortality were recorded. Logistic regression analysis was done for
risk factors and mortality risk factors in patients with and without MOF.
Results: 347 patients (232 males) with severe sepsis were involved. Fortythree
(12.4%) developed MOF and overall mortality rate was 14.9% (n=52). Presence
of resistant pathogen, shock, total parenteral nutrition (TPN) and high APACHE
II score were found to be risk factors for MOF (p<0.015 Odds ratio (OR) 3.47
confidence interval (CI): 1.27-9.47, p<0.000, OR:30.8 CI:11.41-83-49, p<0.028,
OR:3.08, CI:1.13-8.39, p<0.003, OR:1.10, CI:1.04-1.18, respectively). Risk fac-
tors for overall mortality were presence of nosocomial infection, high 3rd day
SOFA score, presence of shock, sedation and TPN (p<0.005, OR:3.39, CI:1.45-
7.93; p<0.000, OR:1.51, CI:1.27-1.81; p<0.014, OR:3.24, CI:1.27-8.25; p<0.003,
OR:3.64. CI:1.54-8.58; p<0.000, OR 3.38, CI:1.51-7.57, respectively).
Conclusion: In severe sepsis patients who need ICU follow up, in addition to
known sepsis protocols, rational use of antibiotics and application of hospital
acquired infection control programmes will further reduce MOF and mortality.

3207
Prediction of clinical severity and outcome of ventilator-associated
pneumonia in a tertiary hospital using the VAP PIRO scoring system
Roland Panaligan, Christine Chavez, Mario Panaligan. Department of Medicine,
UST Hospital, Manila, NCR, Philippines

Background: Management and decision-making in ventilator-associated pneumo-
nia (VAP) was commonly guided by diagnostic tools, until a recent study validated
a severity assessment tool for prognostication.
Objective: To determine if VAP PIRO Scoring System can predict mortality risk
compared to APACHE II.
Methods: A prospective, observational study was performed including 52 patients
with VAP in a tertiary hospital. The ability of the VAP PIRO score to discriminate
mortality was assessed by ROC curve analysis and was compared to APACHE II.
Results: Six hundred eighty six patients received mechanical ventilation during
the study period and fifty two (7.58%) developed VAP. Mortality for VAP was
significantly associated with the VAP PIRO score (p<0.01), APACHE II (p<0.01),
and appropriateness of empiric antibiotics (p=0.027). The VAP PIRO score showed
good discrimination for mortality (AUC 0.759) and was comparable to APACHE
II (z statistic=0.0504; p=0.96).

Figure 1. Comparison of ROC curves for predicting mortality.

In the Cox Regression Analysis, the high/very high risk group of VAP patients
was associated with a higher risk of death (OR, 8.048; 95% CI, 2.243- 28.875).
Conclusion: This study showed that the VAP PIRO scoring system is a good
practical clinical tool that could substitute the complex and costly APACHE II in
predicting severity and outcome of illness.

3208
De-escalation therapy in ventilator acquired pneumonia (VAP)
Abdalla Khoury1, Houda Al-Nasser2, Fawaz Al-Hamad2, Hivin Hannan3.
1Department of Pulmonary Diseases, Aleppo University Hospital, Aleppo, Syrian
Arab Republic; 2Department of Critical Care Unit, Aleppo University Hospital,
Aleppo, Syrian Arab Republic; 3Department of Bacterilogy, Aleppo Faculty of
Science, Aleppo, Syrian Arab Republic

Objective: To evaluate the new strategy (De-Escalation therapy) for patients with
VAP.
Methods: We studied patients who were admitted to the ICU in a tertiary university
Hospital. The study ran for 2009 full year, with a total 602 patients admission,
337 of them required mechanical ventilation, according to the daily assessment by
CPIS below 6, 235 patients developed VAP (69,73%), Bacterial evaluation was
achieved for 78 patients with BAL during guided Fibroscopy. We divided ours
patients randomly into two groups:
Group A: 32 of the patients were treated in the traditional manner using Broad
spectrum antibiotics for two weeks.
Group B: 46 of the patients were treated according to the new strategy (De-
Escalation of Antibiotics) for eight days. All patients were followed up and
assessed clinically and by CPIS (Clinical Pulmonary Infection Score), at starting
therapy and the days (three, eight, and fourteen)
Results: The proportions of patients with late and early VAP in Group A were
56.25%, 43,75% and Group B were 54.34%, 45.65%. The mortality rate was
significantly higher in late and early VAP in both groups. In Group B the CPIS
and clinical improvement was noticed and statistically significant in day eight,
comparing to Group A (39.13%, 28.12% respectively). We studied the type of
bacteria and its resistance to antibiotics, the proportion of Gram-negative almost
consists two thirds in both groups with no difference in distribution of germ. The
mortality rate in Group A and Group B was (65.62%, 56.52% Respectively) the
difference was statistically significant.
Conclusion: The (De-Escalation of antibiotics) was possible and safe with diminu-
tion of mortality, the amounts of antibiotics used and a shorter stay in the ICU.

358. E-learning

3209
Usage patterns and feedback of online E-learning modules for “Common
Trunk” trainees in medicine
Josephine Busuttil, Martin Balzan. Department of Medicine, Mater Dei Hospital,
B’kara, Malta

Background: - E-learning provides access after-hours for post-grad medical
trainees. Learning management systems allow accurate recording of trainee activ-
ity.
Aim: To observe the pattern of usage of trainees and to assess feedback on utility
of online modules.
Method: A Moodle online e-learning management system – including 24 online
modules, and 24 quizzes is as part of an EU funded project ESF 1.19 (malta). All
23 (14Female) “Common-trunk” trainees at Mater Dei Hospital Malta were asked
to complete these modules as part of their compulsory academic activities within a
6 week deadline. Data on usage was collected by the learning management system
and trainees were asked to fill in an online feedback form.
Results: All trainees (n=23) completed all modules however 36.1% of modules
(M=49.8%,F=27.4%), were completed in the last week. 19 (n=21) trainees found
the e-learning as a useful or very useful tool. 19/21 and 13/21 of trainees re-
ported streamed presentations and quizzes as of good/high quality. Acquisition
of new knowledge was 7.95 (SD 1.75) on as scale of 0–10. The Quality of the
IT work was rated 7.79 (SD1.75). 43.0% (M 36.6%,F 47.0%) of modules were
completed from 16:00-19:59, 16.5% (M=29.3%,F=16.5%), from 20:00-23:59 and
4.5% (M=8.2%,F=2.2%) from 00:00-03:59. 31.2% of modules were performed
on weekends (Sat=13.6%,Sun=17.6%, AverageMon-Fri = 13.8%). Average time
to complete learning module F=49.7mins, M=76.4 mins, Quizzes, F=10.1mins,
M=9.5 mins.
Conclusion: Overal feedback on E-learning was positive. There was significant
after hour and weekend use. Gender differences in time of access, and total time
needed to complete modules were noted.
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3210
A questionnaire study of available sources of information regarding medical
conditions and access rate in patients attending chest clinics in a district
general hospital (DGH) in the United Kingdom
Selva Selvaraj, Chris Sondai, Greg Cooper, Thirumalai Naicker,
Koottalai Srinivasan, Harmesh Moudgil. Respiratory Medicine, Princess Royal
Hospital, Telford, United Kingdom Respiratory Medicine, University of Keele
Medical School, Keele, United Kingdom

Background: There is increasing availability of medical information on the
internet, and patients now, tend to use it more often [1,2].
Aim: To survey patients attending chest clinics (new and follow up) regarding their
use of internet and other sources to access prior information about their respiratory
condition.
Method: Questionnaire study of patients in respiratory clinics about the sources of
information accessed by them, including internet, general practitioners (GP), other
hospital consultants involved in their care, family, friends, leaflets and audio-visual
media for one month period.
Results: 139 questionnaires were completed out of 161. 60 were male. Mean age
was 54 (20-88).

Results

Sources of information Cancer (n=9) Non-cancer (n=130) Total
n (%) n (%) (n=139)

Internet access by patient 3 (33) 26 (20) 29 (21)
Internet access by others 1 (11) 15 (12) 16 (12)
Internet access by both patients & others 3 (33) 10 (8) 13 (9)
Combination of all of the above 7 (77) 51 (39) 58 (42)
GP 7 (77) 82 (63) 89 (64)
Consultants 9 (100) 108 (83) 117 (84)
Family & Friends 0 18 (14) 18 (13)
Leaflets & Media 0 11(8) 11 (8)

Conclusion: The doctors remain the major source of information to the patients.
However, the internet provides information to a significant proportion of our
patients and this makes a compelling argument for making the internet resources
more available and as reliable as possible. Our study noted that patients with
cancer accessed the internet more.
References:
[1] Alghamdi et al. Int J Dermatol 2011 Mar;50(3):292-9.
[2] McMullan et al. Patient Educ Couns., 2006 Oct;63(1-2):24-8, Epub 2006 Jan

6.

3211
FeNO interpretation aid: A clinical decision support tool for interpretation of
FeNO values in the patients with respiratory symptoms
Tiago Jacinto1,2,3, Kjell Alving4, Eduardo Burnay1, Ana Sá-Sousa1,
Ricardo Correia1,2 , João Fonseca1,2,3,5. 1CINTESIS – Center for Research in
Health Technologies and Information Systems, Faculdade de Medicina da
Universidade do Porto, Porto, Portugal; 2Biostatistics and Medical Informatics
Department, Faculdade de Medicina da Universidade do Porto, Porto, Portugal;
3Allergy and Clinical Immunology, Instituto & Hospital CUF, Porto, Portugal;
4Department of Women’s and Children’s Health, Uppsala University, Uppsala,
Sweden; 5Allergy and Clinical Immunology, Hospital S. João EPE, Porto,
Portugal

Background: Exhaled nitric oxide (FeNO) is a validated non-invasive biomarker
of airways inflammation that is easy to measure, and gives immediate results. Its
use has been increasing recently in routine care. Several individual factors that
affect FeNO values have been identified, including age, height, weight, sex, atopy
and smoking habits. These can cause difficulties in the interpretation of FeNO
values.
Aims: To design and develop a Clinical Decision Support System (CDSS) that
classifies the FeNO values taking into consideration the individual characteristics
of a patient. Specific aims are: 1) to define the information model and specifications
2) to retrieve from published literature data to setup the knowledge base; and 3) to
develop the CDSS and present a functional beta version for public evaluation.
Methods: Collaborative development with multidisciplinary meetings between
healthcare professionals and computer scientists. Systematic review of factors
affecting FeNO and reference values. Development of a web-based CDSS.
Results: We have outlined the model and specifications of the CDSS, including
feature description, information model, taxonomic description, clinical workflow
integration and software and hardware requirements. In the systematic review,
10 studies met the selection criteria and were used to form the datasets for the
Knowledge Base of the CDSS. A web-based CDSS, that is compliant with common
standards, was developed using HTML, PHP, Javascript and CSS.
Conclusion: The CDSS was successfully developed, based on the best available
medical knowledge, and is accessible online for testing at http://feno.med.up.pt.

3212
Education of patients with sleep apnea syndrome: Feasibility of a phone
coaching procedure
Alain Didier1, Ludivine Leseux2, Kamila Sedkaoui1, Sandrine Pontier1,
Laurence Adrover2, Jean Louis Fraysse2. 1Pulmonology, Larrey University
Hospital, Toulouse, France; 2SADIR, SADIR, Labège, France

Introduction: The most commonly used treatment for sleep apnea syndrome
(SAS) is the application of constant airway pressure (CPAP) during sleep. How-
ever compliance with this treatment is frequently below 70%.
Methods: The main aim of this study was to evaluate the feasibility of an educa-
tional intervention (EI) by phone calls in SAS patients (n=66) treated with CPAP
by a home care provider (SADIR). The educational intervention consisted on
5-sessions (day 3, 10, 30, 60 and 90) of telephone-based counseling intervention
by a competent staff. Secondary objectives were to compare using a case-control
design CPAP compliance of SAS patients (n=133) with or without EI.
Results: 98% of patients accepted the intervention. Fifty seven patients (86%)
received the full intervention program, and forty four patients (66%) strictly re-
spected the protocol pre-defined timing. A higher adherence to CPAP at 6 months
was observed in the EI group (94% versus 81%) compared to patient without EI
(P< 0.05). CPAP compliance at 3 months increased of 54 minutes in the EI group
compared to control group (4h39±2h17 and 3h45±2h45 respectively, P= NS).
Conclusion: An educational intervention dispensed by phone is applicable and
would have an impact on CPAP compliance. Its efficacy on long term compliance
has to be confirmed in a larger group using a randomized procedure.

3213
PHD, the electronic patient’s hayfever diary
Uwe E. Berger1, Siegfried Jäger1, Karl-Christian Bergmann2. 1Department of
Oto-Rhino-Laryngology, Medical Faculty University of Vienna, Vienna, Austria;
2Allergy-Centre-Charité, Charité, Universitätsmedizin Berlin, Berlin, Germany

The electronic pollen diary allows patients suffering from allergic rhinitis due to
pollen to correlate the type (conjunctival, nasal, bronchial) and severity (degree
0–3) of her symptoms and the type and frequency of medication to correlate with
the kind and intensity of the pollen exposure at the place of her stay.
The symptoms are entered daily in an online form by the patient anonymously.
The pollen exposition for the user is investigated with the help of the postcode, and
the suitable data from the area’s pollen trap are correlated with the symptoms and
medication. Because pollen data are collected europewide and stored in a common
database (EAN, Vienna) it is possible to correlate the pollen load and symptoms
of the affected person even if that person was travelling (in Europe). The user can
chart symptoms and pollen flight and interpret accordingly.
The pollen diary is retrievable under www.pollenstiftung.de and www.pollendiary.
com free of charge and exists to date (1.2.2011) in 9 languages. In 2009 >4.000
and in 2010 >10.000 patients have used this tool.
The pollen diary supports the diagnosis of pollinosis and might be of help for
therapy evaluation. It is appropriate for application in clinical studies on im-
munotherapy or for the effect of drug therapies. Also, this instrument is able to
determine individual threshold values for pollen concentrations inducing symp-
toms and is likely to determine the clinical meaning of pollen kinds which were
considered up to now not enough.
Furthermore any change of the threshold values is documented with these tools in
the population throughout Europe and is measured.

3214
Internet-based self-management (IBSM) in asthma, from evidence to
practice: A qualitative study of barriers and facilitators for implementation
Johanna L. van Gaalen1, Jiska B. Snoeck-Stroband1 , Leti Vos1, Moira
J. Bakker1, Ad A. Kaptein2, W.J.J. Assendelft3, Luuk N.A. Willems4, Bart
P.A. Thoonen5, Jacob K. Sont1, The IMPASSE (IMPlementation Strategies of
Internet-Based ASthma Self-Management Support in Usual carE) Study Group.
1Medical Decision Making, Leiden University Medical Center (LUMC), Leiden,
Netherlands; 2Medical Psychology, LUMC, Leiden, Netherlands; 3Public Health
and Primary Care, LUMC, Leiden, Netherlands; 4Pulmonology, LUMC, Leiden,
Netherlands; 5Primary and Community Care, Radboud University Nijmegen
Medical Center, Nijmegen, Netherlands

Background: Internet-Based Self-Management (IBSM) support cost-effectively
improves asthma control, asthma related quality of life, number of symptom-free
days and lung function in patients with mild to moderate persistent asthma [Van
der Meer 2009]. The current challenge is to implement IBSM.
Aim: To assess relevant barriers and facilitators for implementing IBSM in current
clinical practice.
Methods: We conducted focus groups (FG) and interviews (for those not being able
to participate in focus groups) based on a theoretical model. 20 patients (PT), 17
general practitioners (GP) and 8 practice nurses (PN) participated in FGs. In each
FG an average of four persons participated. PTs (18-50 yr) had mild to moderate
persistent asthma (>3 months ICS in the past year). Interviews were conducted with
2 PTs, 5 PNs and 4 GPs. FGs and interviews were audio-taped, fully transcribed
and coded independently, using an existing framework of barriers [Grol 2004].
Results: Main barriers at patient level: unawareness of the level of asthma control,
asthma was not perceived as a chronic condition, PTs experienced difficulty of
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integrating self-management activities into daily life. Main barriers at profes-
sional/organisational level: unawareness of the level of asthma control, lack of
structure of asthma care, lack of time and a lack of integration of IBSM in the GP
electronic information system.
Conclusion: Our findings indicate that future implementation strategies for IBSM
need to address relevant barriers at professional/organisational and patient level,
i.e. assessment of the level of asthma control and integration within daily practice.

359. Important new developments in paediatric
respiratory physiology

3216
Micron-sized particle deposition in the developing rodent lung
Holger Schulz1,2, Gunter Eder2, Ines Bolle3, Akira Tsuda4, Stefan Karrasch5,2.
1Institute of Epidemiology I, Helmholtz Zentrum München, Neuherberg/München,
Germany; 2Comprehensive Pneumology Center, Institute of Lung Biology and
Diseases, Helmholtz Zentrum München, Neuherberg/München, Germany;
3Zentrale Versuchstierhaltung, Ludwig-Maximilians-University Munich,
München, Germany; 4Molecular and Integrative Physiological Sciences,
Department of Environmental Health, Harvard School of Public Health, Boston,
MA, United States; 5Institute and Outpatient Clinic for Occupational, Social and
Environmental Medicine, Ludwig-Maximilians-University Munich, Germany

Background: Little is known about the effects of postnatal developmental changes
in lung architecture and breathing patterns on intrapulmonary particle deposition.
We measured deposition on postnatal days (P) 7, 14, 21, 35 and 90 in WKY rats,
whose lung development largely parallels that of humans.
Methods: Intrapulmonary deposition of 2 μm sebacate particles was determined in
anaesthetized, intubated, spontaneously breathing rats. Continuous measurement
of aerosol concentration as a function of respired volume was accomplished by
aerosol photometry (Karrasch et al. 2009). Respiratory parameters were determined
by whole-body plethysmography.
Results: Tidal volume increased more than 10-fold from P7 (0.19 mL) to P90 (2.1
mL) while respiratory rate declined from 182 to 113/min. Deposition per breath
was lowest (9%) at P7 and P90 and markedly higher at P35 (almost 16%). Struc-
tural changes of the alveolar region include an increase in surface area from 744
cm2 at P7 to 6536 cm2 at P90 (Bolle et al. 2008). Consequently, particle deposition
per unit time and surface area (DST) peaked at P35 and showed a minimum at P90
indicating that DST is always higher in the developing than in the adult lung. At
an inhaled particle number concentration of 10E5/cm3 an estimated 450, 690 and
290 particles are deposited per min*cm2 at P7, P35 and P90, respectively.
Discussion: Micron-sized particle deposition was dependent on the stage of postna-
tal lung development in rats. A maximum was observed during late alveolarisation
(P35), which corresponds to human lungs of about 8 years of age. Children
at this age may therefore be more susceptible to airborne environmental health
hazards.Supported by NIH-Grant HL070542

3217
Newborn airway compliance is correlated with amniotic fluid soluble
leukocyte-associated Ig-like receptor-1 (LAIR-1)
Michiel Houben1, Marloes Olde Nordkamp2, Kors Vd Ent1, Jan Kimpen1,
Linde Meyaard2, Louis Bont1. 1Pediatrics, University Medical Center Utrecht,
Utrecht, Netherlands; 2Immunology, University Medical Center Utrecht, Utrecht,
Netherlands

Background: Poor airway function at birth is an important risk factor for child-
hood asthma. The mechanisms determining newborn airway function are unclear.
In preterms, intra-uterine inflammation has been associated with enhanced lung
maturation. To date, pro-inflammatory cytokines were studied as markers of intra-
uterine inflammation. LAIR-1 is a collagen receptor that increases the threshold
for activating signals on immune cells. Secreted LAIR-1 (sLAIR-1) is considered
a distinct marker of immune activation.
Hypothesis: High amniotic fluid sLAIR-1 is associated with normal newborn
airway function and low infant airway morbidity.
Methods: In a healthy birth cohort, 152 newborns underwent lung function mea-
surement. Amniotic fluid was collected during labor and sLAIR-1 was measured.
To determine whether amniotic fluid sLAIR-1 could be spill-over from the neonatal
circulation, cord blood and amniotic fluid sLAIR-1 were measured in parallel.
At age 1 month airway compliance and resistance were assessed with the single
occlusion technique. Wheeze during follow-up was determined using a parental log.
Results: sLAIR-1 was detected in all amniotic fluid samples. Airway compliance
and amniotic fluid sLAIR-1 were positively correlated (ρ=0.29, P=.001). This
correlation did not change by adjustment for sex or maternal smoking. Resistance
was not correlated. Amniotic fluid sLAIR-1 was lower in children who wheezed
at ages 6 and 9 months (P=.04 and.05). Cord blood and amniotic fluid sLAIR-1
concentrations were not correlated.
Conclusion: The association between amniotic fluid sLAIR-1 and newborn air-

way compliance underscores the long-term clinical impact of intra-uterine immune
activation.

3218
Elicitability of defensive reflexes within the breathing cycle
Silvia Varechova, Bruno Demoulin, Mathias Poussel, Cyril Schweitzer,
Bruno Chenuel, Anne-Laure Leblanc, Francois Marchal. Laboratoire de
Physiologie, Faculté de Médecine, Vandoeuvre-les-Nancy, France

Background: Both the cough (CR) and the expiration reflex (ER) are usually
elicited within prolonged (more than 10 s) mechanical stimulation. The use of
a discrete mechanical stimulus (150 ms) has shown that the type of response
is strongly dependent on the phase of the breathing cycle. CR is favoured in
inspiration (I) and ER in expiration (E). The observation suggests that CR and
ER exhibit different regulatory mechanisms, but it still remains unclear which
mechanisms control the expression of these reflexes.
The aim of the study was to assess the elicitability of CR and ER in relation to the
timing of stimulation within breathing.
Methods: 313 mechanical stimulations of the trachea were performed in 14 rabbits
using stimuli lasting 50 to 600 ms. CR and ER were identified from airflow and
tidal volume. The timing of the stimulus was defined within TI and TE arbitrarily
divided into 4 equivalent epochs (TI1 to TI4 and TE1 to TE4) and expressed as
percentage of TI and TE of the reference breath.
Results: CR incidence during TI increased from 43% in TI1 to 56% in TI4. CR
was almost absent in TE1 (4%) and whenever observed, always preceded by ER. In
TE2-4, CR incidence increased, e.g., 50% in T3, to a nadir of 75% at TE4, i.e. the
transition from TE to TI. On the contrary, incidence of ER increased throughout
inspiration (from 15% in TI1 to 50% in TI4), and further to 54% to in TE1. The
incidence then decreased gradually from 53% in TE2 to 19% in TE4.
Conclusions: Elicitability of CR and ER exhibit a completely different pattern
within each phase of breathing suggesting implication of distinct control mecha-
nisms in their regulation and/or different impact of inputs from lung afferents in
tuning of the CR and ER.

3219
Increased fetal growth protects against early wheeze, airway
hyper-responsiveness (AHR) and current asthma in early mid-childhood:
Results from the Raine birth cohort
Graham Hall1, Lyn Chen2, Wei Ang3, Craig Pennell3, John Newnham3,
Peter Sly2. 1Paediatric Respiratory Physiology, Telethon Institute for Child
Health Research, Perth, Australia; 2Queensland Children’s Medical Research
Institute, University of Queensland, Brisbane, Australia; 3School of Women’s and
Infants’ Health, University of Western Australia, Perth, Australia

Reduced fetal growth has been associated with increased wheeze and atopy and
decreased lung function in young children. This analysis of the Raine longitudinal
birth cohort aimed to examine the impact of fetal growth on asthma, lung function
and AHR outcomes at 6 and 14 years of age.
Methods: The Raine birth cohort enrolled women prior to 18 weeks gestation to
standard (18w; n=1419) or intensive (18, 24, 28, 34 & 38w; n=1415) ultrasound
monitoring groups. Children were re-assessed at 1, 2 & 3 yrs with further respira-
tory assessments at 6 and 14 yrs. Complete pre- and postnatal data on 1174 children
are included in this analysis. Conditional fetal growth centiles were derived for
head circumference, femur length and abdominal circumference. Impact of fetal
growth on early wheeze (wheeze at 1, 2 or 3 years), current asthma, spirometry
or AHR at 6 or 14 years was assessed using generalised estimating equations with
time as repeated measures.
Results: Measures of increased fetal growth throughout pregnancy were sig-
nificantly associated with a reduced risk of early wheeze, AHR at 6 yrs and
current asthma at 14 yrs (p<0.05). In addition there was a tendency for increased
FEV1 predicted at 6 and 14 yrs and FEV1/FVC at age 6 and 14, although these
relationships were not significant.
Conclusions: In agreement with previous reports we have demonstrated increased
fetal size reduces the risk for wheeze in early life. The current data suggests that
the impact of fetal programming on lung health extends into early adolescence and
further reinforces the need for further research to discover how fetal growth may
be optimised.

3220
Nonuniform growth in pediatric lung function between 4 and 9 years of age
Ellie Oostveen1, Sandra Dom2, Margo Hagendorens3, Elke Dierckx3,
Wilfried De Backer1, Joost Weyler2. 1Dept. of Pulmonary Medicine, Antwerp
University Hospital, Antwerp, Belgium; 2Dept. of Epidemiology and Social
Medicine, University of Antwerp, Antwerp, Belgium; 3Dept. of Peadiatrics,
Antwerp University Hospital, Antwerp, Belgium

Aim: To our knowledge, the longitudinal change in respiratory resistance (R) in
children at the preschool age has not been studied before.
Methods: Lung function was assessed with the forced oscillation technique at 4 and
9 years of age in 111 children (54 M: 57 F) who participated in a prospective birth-
cohort in the region of Antwerp, Belgium. Respiratory impedance (4-32 Hz) was
measured with a custom-built device at baseline and 15 min after bronchodilation.
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Results: The drop in R at 4 Hz (R4) with increasing age was linearly related to the
magnitude of R4 at 4 years of age (Pearson’s correlation coefficient of 0.87 and
0.88 at baseline and after bronchodilation, respectively). Interestingly, the slope
characterizing this relationship was almost similar for the baseline (0.75) and the
postbronchodilator values of R4 (0.81). Division of the group of children based on
the magnitude of R4 at 4 years revealed that the change in R4 with increasing age
was not related to differences in growth rate (see figure). Although the differences in
R4 in 4-year-old children disappeared to a large extent with the increase in age, the
subgroups of children still had significantly different R4 values by the age of 9 years.

Conclusion: Four-year-old children with high airway resistance exhibit the largest
drop in resistance with growth to 9 years of age; this drop in resistance is
independent of airway muscle tone at young age.

3221
Multicentre feasibility and variability of measuring the lung clearance index
in healthy volunteers
Susanne Fuchs1, Helmut Ellemunter2, Johannes Eder2, Uwe Mellies3,
Jörg Grosse-Onnebrink3, Burkhardt Tümmler4, Doris Staab5, Andrea Jobst5,
Matthias Griese6, Jan Ripper6, Ernst Rietschel7, Susanne Zeidler7,
Frank Ahrens8. 1Children’s Hospital and Research Institute, Marien Hospital
Wesel, Wesel, Germany; 2Department of Paediatrics, Cystic Fibrosis Centre,
Medical University, Innsbruck, Austria; 3Paediatric Pulmonology, Medical
University Essen, Essen, Germany; 4Paediatric Pulmonology and Neonatology,
Medical University Hannover, Hannover, Germany; 5Paediatric Pulmonology and
Allergology, Charité Berlin, Berlin, Germany; 6Dr. von Haunersches
Kinderspital, Medical University Munich, Munich, Germany; 7Cystic Fibrosis
Centre, University Hospital of Cologne, Cologne, Germany; 8Cystic Fibrosis
Centre, Children’s Hospital Hamburg Altona, Hamburg, Germany

The Lung Clearance Index (LCI) is superior to spirometry in detecting early lung
disease in Cystic Fibrosis and correlates with structural changes seen on CT-scans.
The LCI has the potential to become a novel outcome parameter for clinical and
research purposes. Longitudinal studies are required to further prove its prognostic
value. Multi-centre design is likely to facilitate realisation of such studies.
Therefore the aim of the present study was to assess multi-centre feasibility and
inter-centre variability of LCI measurements in healthy children and adolescents.
Measurements were performed using the EasyOne Pro, MBW module (ndd,
Switzerland) by 8 participating CF centres. Marien Hospital Wesel, 7 is the upper
limit of normal for the LCI.
The success rate of LCI measurements was 75.5%, leaving n=102 measurements
for final analysis. Mean age (range) was 12.5 (5-20) years. Mean LCI (range) was
6.3 (6.0-6.5) and thus normal. Inter-centre variability was 2.9% (p=<0.05).
Our study demonstrates good multi-centre feasibility and low inter-centre vari-
ability of the LCI in healthy volunteers when measured with the EasyOne Pro
MBW module. Our data are comparable to published single-centre data. However,
central coordination, quality control, regular training and supervision during the
entire study appear essential for successfully performing multi-centre trials.
This project was supported by Mukoviszidose eV Germany

3222
Area under the reactance curve: Reference ranges and bronchodilator
response (BDR) in healthy children
Shannon J. Simpson1, Claudia Calogero2, Massimo Palumbo3, Judy Park1,
Peter Franklin4, Enrico Lombardi2, Peter D. Sly5, Graham L. Hall1,6. 1Paediatric
Respiratory Physiology, Telethon Institute for Child Health Research, Perth,
Australia; 2Respiratory Medicine, Anna Meyer University-Hospital for Children,
Florence, Italy; 3Department of Pediatrics, Belcolle Hospital, Viterbo, Italy;
4School of Paediatrics and Child Health, University of Western Australia, Perth,
Australia; 5Queensland Children’s Medical Research Institute, University of
Queensland, Brisbane, Australia; 6Respiratory Medicine, Princess Margaret
Hospital for Children, Perth, Australia

Introduction: Lung function in children with asthma is frequently normal during
asymptomatic periods, especially when assessed using respiratory resistance and
reactance (Xrs). Disease related change in Xrs may be amplified by calculating

the area under the reactance curve (AX). Increased sensitivity using AX has been
reported in identifying a positive BDR in asthmatic children. However, baseline
reference ranges and BDR in healthy children are yet to be defined. Therefore,
we developed reference ranges and defined BDR by AX in a large population of
healthy children.
Methods: Impedance spectra were obtained in 760 healthy children (335 male),
aged 2-13 years and with height 90-160 cm using a commercial forced oscillation
device (FOT) device (I2M, Chess Medical, Belgium). AX between 6 Hz and
the resonant frequency was calculated in 647 children. Backward stepwise linear
regressions identified anthropometric predictors of AX, and z-score equations
were generated. Absolute and relative changes in AX post bronchodilator were
calculated in 496 children.
Results: AX was predicted by height (p<0.001) and sex (p=0.004). Both absolute
and relative changes in AX to bronchodilator were dependent on baseline lung
function and height. A significant BDR using AX was defined as a decrease in
absolute or relative AX of 33.2 hPa.L-1 and 82%, respectively.
Conclusions: We have provided healthy reference ranges for AX to aid in disease
detection, and defined cut-off values for a positive BDR by AX.

360. New insights in the incidence, variation and
risk factors of asthma

3223
Late-breaking abstract: Association of asthma with IgE to staphylococcal
enterotoxins in a GA2LEN population based case-control study
Peter Tomassen1, Claus Bachert1, Peter Burney2, Deborah Jarvis2, on behalf of
the GA2LEN Survey Follow-Up Working Group. 1Upper Airways Research
Laboratory, Ghent University, Ghent, Belgium; 2Respiratory Epidemiology and
Public Health, Imperial College, London, United Kingdom

Introduction: Presence of specific immunoglobulin E for staphylococcal en-
terotoxins (SE-IgE) in serum has been associated with severe asthma and nasal
polyposis, but the prevalence and link to asthma in the general population has
never been studied. We aimed to determine the prevalence of serum SE-IgE, and
to study the association with asthma in the general population.
Methods: The GA2LEN Survey Follow-Up group conducted a multi-center case-
control study in 18 centers across Europe. Subjects were sampled from a preceding
cross-sectional survey in 4 groups (controls, asthmatics, chronic rhinosinusitis
subjects, and those having both). Subjects answered questionnaires, underwent
spirometry and skin prick testing for common allergens, and serum SE-IgE was
measured. Analyses were weighted for sampling, using inverse probability weights.
Results: 3505 subjects participated, of which 2908 in 15 centers provided com-
plete information and blood samples. The weighted overall prevalence of asthma
was 10.6%, and the prevalence of SE-IgE >0.10 kU/L was 29.3%. SE-IgE was
significantly associated with the presence of asthma, adjusting for age, sex, allergy
and smoking history. The strength of the association was dependent of the SE-IgE
concentration (odds ratio 1.01; 1.33; 1.54 in the first, second and third tertiles).
The association was not modified by the presence of a positive skin prick test or
tobacco smoking.
Conclusion: Presence of IgE to Staphylococcal enterotoxins is highly prevalent,
and is associated with asthma in the general population across Europe. These
findings open perspectives on a role for bacterial superantigens in the pathogenesis
of asthma.

3224
Asthma incidence in a national sample of Canadian adolescents
Joshua Lawson1, Ian Janssen2, Alomgir Hossain1, Mark Bruner3,
William Pickett2 . 1Canadian Centre for Health and Safety in Agriculture,
University of Saskatchewan, Saskatoon, SK, Canada; 2Department of Community
Health and Epidemiology, Queen’s University, Kingston, ON, Canada; 3School of
Physical and Health Education, Nipissing University, North Bay, ON, Canada

Background: Estimates of asthma incidence and its determinants have rarely been
obtained from rural regions, especially in adolescent populations.
Objective: To compare the incidence of asthma among Canadian adolescents in
rural and urban regions and to examine the determinants of asthma incidence.
Methods: We used data from the National Population Health Survey (NPHS),
a nationally representative longitudinal survey of Canadians. The NPHS uses a
complex survey design with data collected every 2 years since 1994/95. The
NPHS collects information on socio-demographics and some health behaviours.
All persons aged 12-18 years without asthma in Cycle 1 were followed until a
reported diagnosis of asthma or censoring up to Cycle 7. Rural residence was
defined by living in an area of <1000 people and >400 people/km2. Incidence and
Cox regression analyses were population weighted and bootstrapping procedures
were used to estimate variances.
Results: This sample represented 2,482,610 adolescents of whom 293,445 devel-
oped asthma. Approximately 19% of the cohort was rural living at baseline. The in-
cidence of asthma was approximately 10.2 per 1000 person-years and was higher in
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urban dwellers than rural dwellers (10.9 vs. 7.7 per 1000 person-years). In adjusted
analysis, rural residence was not associated with asthma development [Hazard
ratio (HR)=0.58, 95%CI=0.25-1.32, p=0.19]. Being female and being exposed to
passive smoking were both associated with the development of asthma (p<0.01).
Conclusions: Unlike results from younger children, a rural dwelling was not pro-
tective of developing asthma among adolescents, despite showing a trend. Asthma
prevention initiatives for adolescents should target girls and focus on smoking
exposure.

3225
Temporal patterns of wheeze during the school ages in a population-based
cohort
Anders Bjerg, Linnea Hedman, Sigrid Sundberg, Martin Andersson,
Eva Rönmark. The OLIN Studies, Dept of Medicine, Sunderby Central Hospital
of Norrbotten, Luleå, Sweden

Introduction: Wheeze, as suggestive of asthma, may follow various time courses
during childhood. Incidence, remission and relapse rates are high. Compared to
the pre-school ages, school age and adolescence have been less studied. The aim
was to characterize temporal patterns of wheeze in school children.
Methods: At age 7-8 years, 3,430 (97% of invited) children in Northern Sweden
completed ISAAC questionnaires. The same questions were used in 10 yearly
follow-ups until age 17-18. Data from the 2,622 (76.4%) subjects that participated
at 5 or more occasions were analysed.
Results: From age 7-8 to 17-18 one third reported wheezing at some occasion.
Persistent wheeze from age 7-8 was reported by 2.9%. It was closely associated
with rhino-conjunctivitis and parental asthma at age 7-8, RR 10 (6.6-15) and 5.3
(3.5-8.2). Incident wheeze persisting until age 17-18 was reported by 7.6%, while
2.6% had remittent wheeze, i.e. wheeze at age 7-8 but not at study end. Remittent
wheeze was associated with respiratory infections before age 7-8, RR 4.1 (2.2-7.8).
Transient wheeze for 1 years or more, not persisting until age 17-18, was seen in
8.7%. Of the 12.0% reporting intermittent periods of wheeze with no clear pattern,
nearly half wheezed only at 1 or 2 occasions.
Discussion: In this large cohort of school children followed yearly by question-
naires, the majority of children with any wheeze during the school years were
neither wheezing at age 7-8, nor at age 17-18. Half of the children wheezing at age
7-8 were in remission by age 17-18. Whereas wheeze associated with respiratory
infections has a good probability of remission, heritability and concomitant allergic
rhinitis predict persistence of wheeze.

3226
Seasonal variations in asthma attacks and grass sensitisation
Cristina Canova, Peter Burney, Deborah Jarvis, on behalf of the European
Community Respiratory Health Survey I. Respiratory Epidemiology and Public
Health, NHLI, Imperial College, London, United Kingdom

Seasonal variation in asthma mortality and hospitalization has been reported. In
this study we describe seasonal variation in asthma symptoms and assess whether
this was modified by SPT sensitisation. Asthmatics aged 20-44 years (n=2573)
taking part in the European Community Respiratory Health Survey I are included.
Participants identified bi-monthly periods they usually experienced attacks of
asthma. Effect modification of sensitization to grass, cat, dust, birch, Alternaria
on asthma attacks in each bi-monthly period was assessed within each country,
using marginal logistic regressions, based on generalised estimating equations.
Interaction coefficients were then combined using random effects meta-analysis.
Seasonal variation in asthma attacks was seen in most countries, although with
different patterns. Seasonal variation was not modified by sensitisation to indoor
allergens (cat, dust) but was modified by sensitisation to grass.

In Southern Europe the risk of asthma in May/June compared to Jan/Feb in those
with IgE to grass was six times that seen in asthmatics not sensitised to grass.
Overall sensitisation to Alternaria increased the risk of attacks in Jul/Aug compared
to Jan/Feb (OR 2.3).
Asthmatics sensitised to grass and Alternaria experience seasonal exacerbations

likely triggered by allergen exposure. The effect of pollen on asthma severity
in a sub group of susceptible asthmatics may be much greater than previously
documented.

3227
Initiation of controller medication in newly diagnosed asthma patients:
Impact on economic resource utilization
Pierrick Bedouch1, Mohsen Sadatsafavi1, J. Mark FitzGerald2, Carlo Marra1,
Larry Lynd1. 1Collaboration for Outcomes Research and Evaluation (CORE),
Faculty of Pharmaceutical Sciences, University of British Columbia, Vancouver,
BC, Canada; 2Department of Medicine & Centre for Clinical Epidemiology and
Evaluation, Vancouver Coastal Health Research Institute, Vancouver, BC, Canada

Introduction: To better understand the economic burden of asthma, we compared
asthma-related direct costs among adults prescribed controller regimens.
Methods: A cohort of newly diagnosed asthma patients (14-65 y/o), initiating
a controller therapy for the first time between 1997 to 2007, was created from
the health administrative database of British Columbia, Canada. Five cohorts of
patients were created according to the way controller therapy was initiated: inhaled
corticosteroid (ICS group), ICS/long-acting beta-agonist combination (ICS/LABA
group), ICS+LABA in separate formulations (ICS+LABA group), leukotriene re-
ceptor antagonist (LRA group) or ICS+LRA in separate formulations (ICS+LRA
group). Index Date (ID) was defined as the date controller medication prescribed.
Direct cost of asthma in the post-ID year (2008 Canadian dollars) was calculated
from the hospital, physician visits, and prescription records, adjusted for multiple
covariates estimated from the pre-ID year.
Results: 153,224 patients were included: 109,601 ICS; 34,184 ICS/LABA; 2,249
ICS+LABA; 6,289 LRA; 901 ICS+LRA. The average age was 37.7 and 61.0% were
female. The average direct costs of asthma for the post-ID year for the ICS group
was 265.2$. All other groups had higher incremental costs: ICS/LABA +$125.9,
ICS+LABA +$218.2, LRA +$198.4, and ICS+LRA +$322.4 (all p<0.01). Older
age, higher resource, and higher cumulative dose of rescue medicine use in the
pre-ID year were predictors of resource use in the post-ID year (p<0.01).
Conclusions: Initiation of ICS, as recommended by guidelines, was associated
with the lowest costs than initiation of other controller or combination therapies.

3228
A longitudinal study investigating factors associated with changes in lung
function over time in early life (age 3 to 11)
Danielle Belgrave, Lesley Lowe, Angela Simpsonn, Adnan Custovic. Respiratory
Medicine, University Hospital South Manchester, University of Manchester,
Manchester, United Kingdom

Background: Previous studies have investigated factors associated with poor lung
function in children. However, these studies use a cross-sectional approach which
ignores changes in lung function over time. In this study, we develop multilevel
longitudinal models in order to investigate factors affecting developmental change
in lung function in early life.
Methods: In a population-based birth cohort 1185 participants were recruited pre-
natally and followed prospectively (1, 3, 5, 8 and 11 years). At each time point, a
validated questionnaire was administered to collect information on asthma-related
symptoms, height and weight. We assessed atopy and lung function (Specific Air-
way Resistance (sRaw), plethysmography) at each follow-up.We use a longitudinal
linear mixed models approach to determine predictors of change in sRaw over
time.
Results: Univariate longitudinal analyses revealed marked deterioration in sRaw
among children who were atopic (mean difference 2.85%, 95% CI 1.05%-9.84%,
p=0.003). Children who wheezed also had poorer lung function (mean difference
5.20%, 95% CI 0.87%-2.54%, p<0.001). Boys had poorer lung function compared
to girls (mean difference 3.48%, 95% CI 0.87%-6.52%, p=0.03) and also had a
higher rate of deterioration of sRaw over time which increased by 0.011 units
(p=0.012) per year. In a multivariate longitudinal model, the factors which best
predicted diminished lung function were atopy, increased BMI, paternal atopy,
gender and current wheeze.
Conclusion: Multilevel longitudinal models allow us to predict factors associated
with diminished lung function as well as factors associated with change in lung
function over time.

3229
Transforming growth factor beta-1 gene polymorphisms and course of
asthma
Despo Ierodiakonou1, Dirkje S. Postma2, Gerard H. Koppelman3,
Jorrit Gerritsen3, Wim Timens4, H. Marike Boezen1, Judith M. Vonk1.
1Epidemiology, University Medical Center Groningen. University of Groningen,
Groningen, Netherlands; 2Pulmonology, University Medical Center Groningen.
University of Groningen, Groningen, Netherlands; 3Pediatric Pulmonology and
Pediatric Allergology-Beatrix Children’s Hospital, University Medical Center
Groningen. University of Groningen, Groningen, Netherlands; 4Pathology and
Medical Biology, University Medical Center Groningen. University of Groningen,
Groningen, Netherlands

TGFβ1 is a cytokine with a potent role in asthma, in particular in airway remod-
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eling. We investigated the role of TGFβ1 gene single nucleotide polymorphisms
(SNPs) in the course of asthma.
Four haplotype tagging SNPs (rs7254679, rs4803455, rs1800469, rs10417924)
were genotyped in 215 asthmatics with a 30-year follow up (population 1) and in 99
asthmatics who provided bronchial biopsies (population 2). Associations of SNPs
with lung function, bronchial hyperresponsiveness (BHR i.e. PC20≤16mg/ml),
complete remission (pre bronchodilation FEV1% predicted ≥ 80% & absence of
BHR, symptoms, medication), basement membrane (BM) thickness and number
of submucosal vessels were investigated using linear or logistic regression. Asso-
ciations of SNPs with FEV1 decline were estimated using mixed effect models,
and associations with area covered with smooth muscle and collagen were tested
non parametrically.
Population 1: the G-allele of rs7254679 was associated with lower FEV1 (b
(95%CI)=-21.2ml (-40.8;-2.0) and VC (b=-29.8ml (-49.3;-10.4)), increased risk
for BHR (OR (95%CI)=2.7 (1.02-6.5)) and less remission (OR=0.3 (0.09-0.99))
The A-allele of rs4803455 was associated with accelerated FEV1 decline (b=-
13.8ml/year (-20.9;-6.7)) and the T-allele of rs1800469 with less FEV1 decline
(b=7.2ml/year (0.8;13.7). Population 2: the G-allele of rs7254679 tended to be
associated with increased BM thickness (b=0.7 (-0.1;1.4 p=0.09)).
This is the first study indicating that TGFβ1 SNPs play a role in the course of
asthma. Further analysis of data of another 40 subjects with bronchial biopsies
will allow us to investigate the associations between TGFβ1 SNPs and airway
remodeling in asthma in more detail.

3230
A nested case-control study of serum 25-hydroxyvitamin D levels and risk of
adult-onset asthma – The HUNT study
Xiao-Mei Mai1, Arnulf Langhammer1, Carlos A. Camargo Jr.2, Yue Chen3.
1Department of Public Health and General Practice, Faculty of Medicine,
Norwegian University of Science and Technology, Trondheim, Norway;
2Department of Emergency Medicine, Massachusetts General Hospital, Harvard
Medical School, Boston, MA, United States; 3Department of Epidemiology and
Community Medicine, Faculty of Medicine, University of Ottawa, Ottawa, ON,
Canada

Background: The impact of low vitamin D status on the development of asthma
is not clear. We conducted a nested case-control study to investigate the relation of
baseline serum 25-hydroxyvitamin D [25(OH)D] levels and adult-onset asthma.
Methods: A total of 25,616 adults aged 19-55 years who participated in the
second Norwegian Nord-Trøndelag Health Study (HUNT), were followed-up for
11 years. A nested case-control study consisted of all the new onset asthma
cases during the follow-up (n=600) and a random sample of non-asthma controls
(n=2013). Baseline blood samples were available in 584 asthma cases and 1958
non-asthma controls. Baseline serum 25(OH)D levels were measured by automated
antibody-based chemiluminescence assay.
Results: The mean level of baseline serum 25(OH)D was slightly lower in asthma
cases compared with controls in both men (geometric mean: 51 vs. 54 nmol/L,
p=0.04) and women (geometric mean: 52 vs. 55 nmol/L, p=0.02). Men with a
serum 25(OH)D levels <50 nmol/l at baseline had a significantly higher risk of
asthma (crude OR 1.75, 95%CI 1.14-2.68) compared with those with a serum
25(OH)D level of 75 nmol/l or higher. After adjustment for age, smoking, family
history of asthma, education, physical activity, social benefit, and economic diffi-
culties, the OR was 1.60 (95% CI 1.02-2.50). Further adjustment for body mass
index (BMI) yielded an OR of 1.47 (95%CI 0.93-2.32). In women, baseline serum
25(OH)D level was not associated with the risk of asthma in either unadjusted or
adjusted models.
Conclusions: After adjustment for BMI and other covariates, baseline levels of
serum 25(OH)D were not independently associated with adult-onset asthma.

361. Growth factors and fibrogenesis: are they
good, bad or both?

3231
The role of TNF-related apoptosis inducing ligand (TRAIL) in fibrotic lung
disease
Emmet McGrath1, Helen Marriott1, Alan Lawrie1, Simon Cross1, Paul Mercer2,
Paul Hellewell1, Rachel Chambers2, David Dockrell1, Moira Whyte1. 1Academic
Unit of Respiratory Medicine, University of Sheffield, Sheffield, United Kingdom;
2Centre for Respiratory Research, University College London, United Kingdom

We previously showed a death receptor ligand, TRAIL, accelerates neutrophil
apoptosis without associated cell activation (J Immunol 170:1027-33).We studied
the role of TRAIL in wild-type and TRAIL-/- mice and investigated the role of
TRAIL in patients with IPF.
Mice received intratracheal bleomycin or saline control. BAL at 3,7,16 and 23 days
was analysed by cytospin morphology, hemocytometer count and flow cytometry.
Collagen deposition, TRAIL expression and TUNEL positive events were also

analysed. Samples from IPF patients and controls were examined for TRAIL
expression and concentration. Lung function and survival time were retrieved from
patient charts.
BAL analysis revealed TRAIL-/- mice had increased neutrophil numbers and
reduced neutrophil apoptosis. Collagen analysis revealed a significant difference
at 16 days, with TRAIL-/- mice showing increased collagen deposition. At day
23, TRAIL-/- mice had decreased TUNEL positive events. Murine lung sections
revealed specific TRAIL expression in BALT and alveolar macrophages. Lung
sections from IPF patients revealed an absence of TRAIL expression compared to
controls. IPF patients had significantly lower serum levels of TRAIL than controls
which inversely correlated with TLCO and positively correlated with survival from
diagnosis.
We demonstrated that the neutrophilic inflammatory response to bleomycin is
increased in TRAIL-/- compared with wild-type mice and that this finding is
associated with increased collagen deposition.We also demonstrated reduced pul-
monary and systemic expression of TRAIL in IPF, which correlates with worse
pulmonary function and clinical outcome.This data suggests TRAIL may have
therapeutic potential in ameliorating IPF.

3232
CCR6 is a receptor for CCL18 expressed on human lung fibroblasts from IPF
lungs
Gernot Zissel1, Kerstin Höhne1, Annett Kilic2, Corinna Maier1, Till Ploenes3,
Antje Prasse1, Martin Trepel4, Hermann Eibel5, Joachim Müller-Quernheim1.
1Department of Pneumology, University Medical Center Freiburg, Freiburg,
Germany; 2Center for Molecular Biology, University of Heidelberg, Heidelberg,
Germany; 3Department of Thoracic Surgery, University Medical Center Freiburg,
Freiburg, Germany; 4Department of Internal Medicine II, University of Hamburg,
Hamburg, Germany; 5Department of Rheumatology and Clinical Immunology,
University Medical Center Freiburg, Freiburg, Germany

Background: CCL18 is a chemokine released by alternatively activated macro-
phages binding to a yet unknown receptor. CCL18 induces collagen synthesis by
fibroblasts thus indicating that the putative CCL18 receptor is expressed by human
lung fibroblasts.
Methods: To identify the receptor we screened a phage display library; the expres-
sion of the receptor was confirmed using conventional antibodies. FGF2 Release
was measured by ELISA and expression of collagen and α-smooth muscle actin
was estimated by quantitative PCR.
Results: Phage-display experiments pointed to the CC-chemokine receptor 6
(CCR6) as CCL18-receptor. Staining lung tissue indicated CCR6 expression by
AEC-II and fibroblasts in IPF lungs but not in tumour-free areas of resected lungs
from SqC-patients. CCR6 was expressed by lung fibroblast lines derived from IPF
lungs but was almost absent in lines from healthy areas of lung tissue from squa-
mous carcinoma (SqC) patients. Spontaneous release of fibroblast growth factor 2
(FGF2) was very low in SqC-fibroblasts (71±25pg/ml) but significantly increased
in IPF-fibroblasts (603±463pg/ml). Stimulation of fibroblasts with CCL18 induced
a non-significant increase in FGF2 release in SqC-fibroblast lines (143±77pg/ml)
but led to a significant increase in IPF lines (1194±601pg/ml) which was blocked
by an anti-CCR6 antibody in IPF-fibroblast lines (783±632pg/ml) but not in
SqC-lines (112±66pg/ml). Likewise, CCL18 induced an up-regulation of collagen
I (coll-1) and αSMA expression. Again, induction of coll-I and αSMA expression
was blocked by an anti-CCR6 antibody.
Conclusion: Our data indicate that stimulatory effects of CCL18 on human lung
fibroblasts are mediated via CCR6 (patent pending).

3233
Involvement of the Hedgehog signalling pathway in idiopathic pulmonary
fibrosis
Natacha Cigna1, Elika Farrokhi Moshai1, Marchal-Sommé Joëlle1,
Lidwine Stervinou-Wémeau1, Dehoux Monique1,3, Paul Soler1,
Bruno Crestani1,2, Arnaud Mailleux1. 1Inserm U700, Faculté de Médecine Paris
Diderot, Site X. Bichat, Paris, France; 2Pneumologie A, Hôpital Bichat - UFR de
Medecine Paris Diderot, Paris, France; 3Biochimie, Hôpital Bichat - UFR de
Medecine Paris Diderot, Paris, France

Identification of new therapeutic targets in idiopathic pulmonary fibrosis (IPF) is
required. We hypothesized that, in the adult lung, SHH pathway plays a critical
role during the alveolar repair process and lung fibrogenesis.
Methods: We determined the expression pattern of several members of the SHH
pathway in lung biopsies and primary cultured fibroblasts from controls and IPF
patients. We also examined the expression profile of SHH pathway after TGF-β
stimulation in fibroblasts. We characterized the action of recombinant SHH and
cyclopamine, an inhibitor of SHH pathway, on the effect of TGF-β on fibroblast
differentiation markers.
Results: In lung biopsies, the ligand SHH, the receptor Patched (PTC), the trans-
membrane protein Smoothened (SMO) and the transcription factors GLI 1-2-3
were detected in both control and IPF tissues. Compared to controls, PTC was
decreased in IPF, both in epithelial cells and fibroblasts. SMO was maintained and
GLI2 was localized in the nuclei in IPF. In vitro, there was no difference between
control and IPF fibroblasts in the expression of HH signalling components. After
TGF-β stimulation, PTC, SMO and GLI3 mRNA were strongly inhibited while
GLI2 was increased. Cyclopamine inhibited TGF-β induced expression of myofi-
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broblast differentiation markers in control fibroblasts. IPF fibroblasts were less
sensitive to cyclopamine treatment. Though, addition of recombinant SHH had no
effect.
Conclusions: Our results show that the signaling pathway downstream of SMO is
activated in IPF. SMO activity is also necessary to TGF-β induced myofibroblastic
differentiation. These data support a pro-fibrotic action of the SHH pathway in
IPF.

3234
Heat Shock Protein 27 modulate mesothelial and epithelial to mesenchymal
transition (EMT)
Guillaume Wettstein1, Pierre-Simon Bellaye1, Martin Gleave2, Martin Kolb3,
Carmen Garrido1, Philippe Camus1,4, Philippe Bonniaud1,4. 1Stress Protein and
Cancer, INSERM U866, Faculté de Médecine, Dijon, Burgundy, France;
2Vancouver Prostate Centre, Vancouver General Hospital, Vancouver, Canada;
3Centre of Gene Therapeutics, McMaster University, Hamilton, ON, Canada;
4Service de Pneumologie et Réanimation Respiratoire, CHU, Dijon, Burgundy,
France

Introduction: Pulmonary fibrosis (PF) has currently no treatment. We have shown
that adenoviral gene transfer of TGF-β1 (AdTGF-β1) to the pleura induces a se-
vere pleural fibrosis that invades the parenchyma. In this process, mesothelial cells
differentiate into myofibroblastes (α-SMA positive cells) through an EMT-like
process suggesting a key role of mesothelial cells in PF. Heat Shock Protein 27
(HSP27), is a chaperon for actin. Its role in fibrogenesis is unknown.
Methods: Sprague Dawley rats received intrapleural injection of AdTGF-β1 or
AdDL (empty vector). Mesothelial Met-5A and A549 cells were treated with
rTGF-β1.
Results: in vitro: 1) mesothelial cells are susceptible to rTGF-β1 induced EMT
2) HSP27 is strongly linked to α-SMA during EMT (colocalisation and co-
immunoprecipitation). 3) HSP27 overexpression induces an EMT and siRNA
mediated HSP27 inhibition blocks TGF-β1 induced EMT and mesothelial cell mi-
gration 4) HSP27 modulates the TGF-β1/SMAD pathway. Data were reproduced
in A549 epithelial cells.
In vivo: 7 days after AdTGF-β1 injection, HSP27 and α-SMA are overexpressed
and colocalize in fibrotic sub-pleura areas. AdTGF-β1 rats treated by intrapleural
injections of OGX427 (AntiSens Oligonucleotide, ASO, directed against HSP27)
have a strong decrease in HPS27, α-SMA expression, mesothelial cells migration
into the parenchyma and fibrosis compare to AdTGF-β1 rats treated with control
ASO.
Conclusion: HSP27 plays a major role in EMT and could be a key target to inhibit
EMT in PF and others diseases involving EMT.
This work is supported by:
– the EU, 7th FP, HEALTH-F2-2007-202224 eurIPFnet
– La “Recherche en santé Respiratoire” et la Société de Pneumologie de Langue
Française

3235
Long-term effect of hepatocyte growth factor in the normal lung:
A stereological assessment
Alexandra Leuenberger1, Lars Knudsen2, Amiq Gazdhar3, Thomas Geiser3,
Matthias Ochs2. 1Institute of Anatomy, University of Bern, Bern, Switzerland;
2Institute of Functional and Applied Anatomy, Hannover Medical School,
Hannover, Germany; 3Department of Pneumology, Bern University Hospital,
Bern, Switzerland

Background: Hepatocyte growth factor (HGF) gene transfer attenuates bleomycin
induced lung fibrosis. Being a multifunctional pleiotropic factor, HGF is a potent
mitogen for alveolar epithelial cells and shows antiapoptotic properties. Thus, we
hypothesize that HGF might lead to remodelling processes within the alveolar
walls in normal rat lungs.
Material and methods: Adult male Fisher rats F344 were instilled with 350μl of
pSpChHGF plasmid (Human HGF under control of surfactant protein C promoter),
followed by extracorporal electroporation at eight electric pulses of 200v/cm, at
10ms interval. One month after HGF gene transfer, animals were sacrificed and the
tissue samples were collected. Stereological assessment was performed on light
and electron microscopic level to study structural changes of lung architecture and
septal wall tissue. Untreated normal adult male rat lungs served as controls.
Results: Stereology revealed that hHGF transfer increased alveolar surface area
and decreased the blood-gas barrier thickness (0.48±0.06μm vs. 0.35±0.04μm,
p = 0.0159), mainly attributed to a decrease of total basal membrane volume
(118.99±11.74mm3 vs. 35.63±8.32mm3, p < 0.01) and interstitial cell volume
(209.15±16.31mm3 vs. 108.04±12.17 mm3, p < 0.01). Total volumes of collagen
and elastin within septal wall were unchanged.
Conclusion: Structural parameters with respect to alveolar surface area and blood-
gas barrier suggest a further augmentation of gas exchange capacity after HGF-gene
transfer, being a consequence of a septal wall remodelling leading to a decrease in
total volume of interstitial cells and basement membrane within the septal walls.
An emphysema-like phenotype was not observed.

3236
HGF expressing stem cells in the human fibrotic lung originate from the bone
marrow
Njomeza Susuri1 , Amiq Gazdhar1, Mathias Gugger2, Thomas Geiser1. 1Division
of Pulmonary Medicine, University Hospital Bern, Bern, Switzerland;
2Department of Pathology, University of Bern, Bern, Switzerland

Background: Pulmonary fibrosis (PF) is a progressive disease of unknown etiol-
ogy. Abnormal alveolar epithelial wound repair after injury may result in pulmonary
fibrosis. We hypothesize that stem cells have a healing capacity by migrating to
the site of injury and secreting hepatocyte growth factor (HGF) which supports
alveolar epithelial repair, therefore contributing in reduction of fibrosis.
Methods: Immunohistochemistry using paraffin lung sections from patients with
two histological lung fibrosis pattern, usual interstitial pneumonia (UIP) and non-
specific interstitial pneumonia (NSIP) (both n=5) was performed with several stem
cell markers.
Results: Specific cells in the lung parenchyma were stained positive for HGF in
UIP and NSIP. They were mainly located in the fibrotic areas. These HGF-positive
cells did not co-stain for markers of alveolar epithelial cell (Surfactant protein C) or
fibroblasts (vimentin). However, HGF-positive cells showed strong co-staining for
the mesenchymal stem cell markers CD44, CD29, CD105, and CD90, indicating
that HGF positive cells in the lung are of stem cell origin. The HGF-positive cells
were also positive for CXCR4, suggesting that the HGF-positive cells in UIP and
NSIP are recruited from the bone marrow.
Conclusion: HGF-positive stem cells with the origin of the bone marrow (CXCR4
positive) can be detected in both UIP and NSIP, indicating a crucial role in the
development or resolution of pulmonary fibrosis. These data indicate a possible
role for stem cell therapy of patient with fibrotic lung disease in the future.

362. Obstructive sleep apnoea in children and
adults

3237
Late-breaking abstract: Cardiac function in a revascularized coronary artery
disease cohort with obstructive sleep apnoea with and without daytime
sleepiness in the RICCADSA trial
Yuksel Peker1,2 , Helena Glantz1, Erik Thunstrom2, Bjorn Cederin1,
Johan Herlitz3, Jan Ejdeback1. 1Sleep Medicine Unit, Skaraborg Hospital, Skovde
& Lidkoping, Sweden; 2Emergency and Cardiovascular Medicine, Sahlgrenska
Academy, University of Gothenburg, Gothenburg, Sweden; 3Cardiology,
Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden

Objectives: The RICCADSA study is a randomized, controlled trial started in
2005 addressing the impact of CPAP in revascularized coronary artery disease
(CAD) patients and concomitant OSA (Apnoea-Hypopnoea-Index [AHI]≥15/h)
without daytime sleepiness (Epworth Sleepiness Scale <10). The primary out-
come is the combined rate of new revascularization, myocardial infarction, stroke
and cardiovascular mortality over a mean period of 3 years. Among secondary
outcomes, cardiac function is also evaluated.
Participants and methods: Among 660 screened CAD patients, 511 (399 OSA,
112 non-OSA) have been assessed by echocardiography and p-NT proBNP at
baseline.
Results: Compared to non-OSA subjects, patients with OSA had thicker inter-
ventricular septum and left ventricular posterior wall, enlarged left atrium and
more diastolic dysfunction. Left ventricular ejection fraction was similar (56.9 vs
58.3%; ns). P-NTproBNP values were higher in the OSA patients (484.4 vs 332.5
ng/L; p=0.040). Within the OSA group, none of the echocardiographic measures
differed significantly between sleepy and non-sleepy OSA subjects. However, p-
NT proBNP values were higher (578.9 vs 336.7 ng/L; p=0.002) in the non-sleepy
OSA subjects.
Conclusions: In this RICCADSA cohort, adverse alterations in cardiac structure
as well as diastolic dysfunction were more common and p-NT-proBNP values
increased in OSA patients compared to non-OSA patients. Whether the more
elevated p-NT-proBNP values in the non sleepy subjects reflect a poorer prognosis
and if CPAP is effective in OSA patients remain to be demonstrated when the trial
is completed.

3238
Feasibility of implanted upper airway nerve stimulation therapy to treat
obstructive sleep apnea
Wilfried De Backer1, Johan Verbraecken1, Joachim Maurer2, Lennart Knaack3,
Arie Oliven4. 1Respiratory Medicine, University Hospital Antwerp, Edegem,
Antwerp, Belgium; 2Hals-Nasen-Ohrenklinik, Universitaetsmedizin, Mannheim,
Germany; 3SOMNOLAB Dortmund, Zentrum fur Schlafmedizin, Dortmund,
Germany; 4Department of Medicine, Bnai Zion Medical Center, Haifa, Israel

We studied a second generation Upper Airway Stimulation system (Inspire Medical
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Systems, Inc) in OSA with an attempt to identify baseline predictors of therapy
success.
Moderate-to-severe OSA patients who failed, or were intolerant of, continuous
positive airway pressure were included. The study was conducted in 2 phases. In
Phase 1, patients were enrolled with broad selection criteria. In Phase 2, patients
were enrolled using selection criteria derived from the experience in Phase 1.
20 of 22 patients enrolled in Phase 1 (2 exited the study) were examined for
factors predictive of a response (AHI < 20 and 50% reduction from baseline at last
post-implant). Among responders (n=6) in Phase I, AHI reduced from 35.8±14.5
(mean ± SD) at baseline to 9.5±7.4 events/hr (p<0.05) at the last follow-up, and
ODI reduced 14.4±8.3 to 5.3±4.7 (p<0.05) accordingly. Among non-responders,
AHI remained unchanged from 46.9±19.4 to 51.4±26.6; similarly, ODI remained
from 36.8±25.5 to 32.9±21.3. Responders had both a BMI ≤ 32 and AHI ≤
50, and were free of predominant palatal airway collapse. Phase 2 patients (n=
8) selected using these responder criteria showed significant reduction in AHI
from 38.9±9.8 at baseline to 10.4±11.0 at last follow-up (p<0.05) and ODI from
32.1±24.0 to 9.5±10.2 (p< 0.05).

We conclude that site of obstruction, baseline AHI, and BMI may be important
therapy success predictors.

3239
Twelve months follow-up in children with obstructive sleep apnea syndrome
(OSAS) after adenotonsillectomy or orthodontic treatment with rapid
maxillary expander
Rosa Castaldo, Maria Chiara Paolino, Filomena Ianniello, Danila D’Onofrio,
Alessandra Tabarrini, Marilisa Montesano, Manuela Cecili, Maria Pia Villa.
NESMOS Department, Pediatric Unit, S. Andrea Hospital, Faculty of Medicine
and Psychology, University la Sapienza, Rome, Italy

Rapid Maxillary Expander (RME) may be an alternative treatment for OSAS. It
has been used for patients who have OSAS and craniofacial anomalies because it
changes the mandible posture forwards, enlarges upper airway and increases upper
airspace, improving the respiratory function.
Aim: To compare the efficacy of adenotonsillectomy (AT) and orthodontic treat-
ment in children with OSAS.
Methods: Children with referred SDB underwent polysomnography at baseline
and after 12 months of surgical or orthodontic treatment.
Results: We included 32 children (mean age 4.9±1.5 yrs, 75% male). Eighteen
children underwent AT (group A) and 14 children RME (group B). There were no
differences for age, sex and BMI between the two groups.
Children treated with AT showed an AHI at baseline higher than children treated
with RME (14.3±8.2 vs 5.5±1.4 ev/h, p<0.001); this difference were no significant
after 12 months (1.3±1.4 vs 1.6±1.9 ev/h,NS).
After one year, 40.6% had a residual disease, without any differences between the
2 groups. Children with residual OSAS (RO) had an higher duration of disease
than children with complete resolution of SDB (47.3±18.4 vs 31.9±18.7 months).
In the group A 7 children (38.8%) had RO and of them 5 children (71.4%) had
a malocclusion. In the group B 6 children (42%) had RO, and between them 3
children (50%) had severe tonsillar hypertrophy.
Conclusions: Both treatment showed efficacy in the management of paediatric
OSAS but both had a residual disease, not related to the treatment or the severity of
the disease but to its duration. Data underline the importance of an early treatment
using integrated approach.

3240
Oxidative stress in children with OSAS: Role of urinary 8-isoprostane
Susanna Bonafoni1, Susanna Fedeli1, Valentina Negro1, Maria Chiara Supino1,
Maria Chiara Paolino1, Rosa Castaldo1, Manuela Cecili1, Maurizio Simmaco2,
Maria Pia Villa1. 1NESMOS Department, Pediatric Unit, S. Andrea Hospital,
Faculty of Medicine and Psychology, University la Sapienza, Rome, Italy;
2NESMON Department, Advanced Molecular Diagnostic Unit, S. Andrea
Hospital, Faculty of Medicine and Psychology, University la Sapienza, Rome,
Italy

Background: In Obstructive Sleep Apnea Syndrome (OSAS), the key role of
airway inflammation is confirmed. Studies about noninvasive methods and new
markers of inflammation in diagnosis and management of pediatric OSAS are
increasing. 8-IsoP is an oxidative stress marker.The study of this marker in urines
of children with OSAS could be promising.
Aim: To evaluate urinary 8-IsoP values in children with OSAS

Methods: Twenty children (mean age 6.33±2.06, M/F:12/8), with referred OSAS,
underwent urinary collection at the morning after the polysomnography, sleep
questionnaire, medical examination. 8-IsoP was assessed in urinary sample.
Results: According to the AHI (Apnoea/Hypopnea index) obtained from the
polysomnography, we found 13 subjects (group1) with primary snoring/minimum
OSAS (mean AHI 1.89±1.80; mean SaO2 97.59±0.59) and 7 subjects (group2)
with moderate/severe OSAS (mean AHI 14.65±11.09; mean SaO2 96.04±2.98).
The urinary 8-IsoP values is higher in Group 2 (respectively Group1:0,72±0,57
ng/ml vs Group2: 2.19±1.29 ng/ml, p=0.01). Moreover we found a positive cor-
relation between AHI and urinary 8Iso-P (r= 0,5; p=0,02). The linear regression
analysis, performed using as dependent variable values of urinary 8-Isop and as
independent variables severity of OSAS, age, sex, AHI, SaO2, Prick test, BMI
percentile, adenotonsillar ipertrophy, showed that the severity of OSAS was the
only predictor for levels of urinary 8-Isop (R Square: 0.415).
Conclusion: Our data show that values of urinary 8-IsoP are related to OSAS
severity. Further studies are needed to assess the utility of urinary 8-Isop as marker
of inflammation likely due to oxidative stress.

3241
Prevalence of sleep disordered breathing in middle-aged general population:
The HypnoLaus study
Raphael Heinzer1,3, Daniela Andries, Francois Bastardot2, Nadia Tobback,
Peter Vollenweider, Mehdi Tafti1,4 , José Haba-Rubio1. 1Center for Investigation
and Research in Sleep (CIRS), Lausanne University Hospital (CHUV), Lausanne,
Switzerland; 2Internal Medicine Department, Lausanne University Hospital
(CHUV), Lausanne, Switzerland; 3Pulmonary Department, Lausanne University
Hospital, Lausanne, Switzerland; 4Center for Integrative Genomics (CIG),
Lausanne University, Lausanne, Switzerland

Introduction: Prevalence of sleep disordered breathing (SDB) in middle-aged
general population was reported to be around 9% of women and 27% of men in
studies performed in the 80’s-90’s. Considering the recent improvements in the
sensitivity of recording techniques, our aim is to reevaluate the prevalence of SDB
in the general population.
Methods: 505 subjects (47.1% women, 50.3±5.6 y.o, BMI 25.7±4.4 kg/m2)
participating in an ongoing population-based cohort study (HypnoLaus, Lausanne,
Switzerland) underwent complete polysomnographic recordings at home and had
an extensive clinical workup including Epworth Score (ESS). Prevalence of SDB
was determined according to apnea-hypopnea index (AHI) using two different
scoring criteria: AASM 1999 and 2007.
Results: With AASM 2007 criteria, prevalence of SDB with AHI thresholds
of 5/h, 15/h and 30/h was 45.7%, 15,7% and 6.3% respectively in men, and
19.3%,4.2% and 0.8% respectively in women. Mean ESS score was 6.9±4.2 in
men and 6.4±3.8 in women. 18% of the men and 12.6% of the women had an ESS
>10. The prevalence of ESS>10 and OSA with the same thresholds (5/h, 15/h,
30/h) was 6.3%, 3.4%, and 0.4% respectively in men and 2.1%, 1.3%, and 0% in
women. With AASM 1999 criteria, prevalence of OSA with the same thresholds
was 77.2%, 37.5% and 14.6% in men and 51.3%, 15.1% and 4.6% in women.
Prevalence of OSA and ESS>10 was 12.0%, 6.7% and 2.6% in men and 5.5%,
2.1% and 0.4% in women.
Conclusion: In HypnoLaus population-based study, prevalence of SDB is higher
than previously reported, especially in middle-aged men. This appears to be due to
differences in scoring criteria and to a higher sensitivity of nasal pressure sensors
compared to thermocouple.

3242
Morbidity prior and after a diagnosis of sleep disordered breathing. A
controlled national study
Poul Jennum, Jakob Kjellberg. Danish Center for Sleep Medicine, Department of
Clinical Neurophysiology, Center for Healthy Aging, Faculty of Health Sciences,
University of Copenhagen, Glostrup Hospital, Copenhagen, Denmark Danish
Institute for Health Services Research, DSI, Copenhagen, Denmark

Background: Sleep disordered breathing (SDB) cause’s significant burden. Most
studies have focused on cardiovascular diseases (CVD) after a diagnose of sleep
apnea (SA) or obesity hypoventilation syndrome (OHS) but the overall morbidity
prior to a SDB diagnose is incompletely evaluated.
Methods: Using data from the Danish National Patient Registry (1998-2006), we
identified all national patients with a diagnosis of SA (19438), or OHS (755).
For every patient, we randomly selected 4 age-, sex- and socioeconomic-matched
citizens from the Danish Civil Registration System Statistics. We further extracted
information from the Danish Ministry of Health, Danish Medicines Agency, and
National Health Security
Results: Pts with SA and OHS presented increased morbidity (p<0.01) up to more
than eight years prior to a SDB diagnose of SA the most common contacts were
diseases of the endocrine, nutritional and metabolic diseases ((Odds Ratio (OR)
SA/OHS 4.5/4.8), nervous system: OR 4.4/5.5), respiratory system (OR: 2.9/4.0)),
skin and subcutaneous tissue (OR 2.5/1-3), infections (OR 1.8/3.0), CVD (OR
1.7/1.3), genito-urinary system (OR 1.3), ear-nose and throat (OR 1.3), psychiatric
diseases (OR 1.1/1.4). After a SDB diagnose, patients also presented significant
morbidities and mortality. CPAP treatment reduced mortality (6.6% versus 5.5 in
SA pts, 4.0% in control subjects.
Conclusion: Patients with SDB shows significant morbidities several years prior to
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a diagnose of SA or OHS. As early detection of SA/OHS is important for improv-
ing prognosis, SDB should be considered in patient’s with endocrine, nutritional,
metabolic, neurological, pulmonary and CVD disorders.

3243
Longterm follow-up of severe obstructive sleep apnea-hypopnea syndrome
and prediction of systemic arterial hypertension
Stefan Marian Frent1, Daniel Lighezan1, Voicu Tudorache1, Carmen Ardelean2,
Diana Dimitriu2, Stefan Mihaicuta1. 1Pneumology, Victor Babes University of
Medicine and Pharmacy, Timisoara, Timis, Romania; 2Pneumology, Victor Babes
Pneumology and Infectious Diseases Clinical Hospital, Timisoara, Timis,
Romania

Obstructive sleep apnea (OSA) is an important risk factor for systemic arterial
hypertension (SH).
Aim: Identify the best predictors for SH in patients with OSA.
Methods: We prospectively followed 589 consecutive patients (pts) with clinically
suspected OSA. The pts were included and followed-up for a mean period of
7 years by sleep questionnaires, anthropometric measurements, polisomnography
for apnea-hypopnea index (AHI) (values: normal 0-4, mild 5-14, moderate 15-29,
severe over 30) and history of SH. We evaluated the Odds Ratio (OR) and 95%
confidence interval (CI) in a univariate analysis and the independent variables.
Results: 436 males (71%) 153 females (29%), age 50±12 years (range 18-84
years) were included. The Body Mass Index (BMI) was 34±6 kg/m2 (range17-56
kg/m2) and the mean AHI 36/h±28. SH was found in 59% patients. The time
from diagnostic to abnormal changes in blood pressure values was 7±5years. The
structure of the study population according to European Society of Hypertension
2007 Guidelines: from the 59% of pts with SH: 11% with high normal values,
15% stage I, 29% stage II, 8% stage III. AHI in all 3 levels, with reference normal,
is extremely significant (p<0.001) in hypertensive patients. Only severe OSA is
the strongest predictor for hypertension, OR 3,2 (p<0.001, CI 1, 67–5, 59). Mild
and moderate OSA did not significantly influence the appearance of SH (p<0,14,
OR 0,58, CI 0,29-1,20, p<0,24, OR 1,52, CI 0,76-2,86). SH is a weak predictor
for OSA in univariate analysis, p = 0,045, OR 1,76, CI 1,01-3,08.
Conclusion: Patients with OSA are exposed to a higher risk of developing SH. A
strong predictor for SH is only severe OSA.

3244
cPAP compliance and survival in elderly and sleep apnoea patients
Rodrigo Alonso Moralejo, Salvador de la Torre Carazo, Trinidad Diaz Cambriles,
Jesus Muñoz Mendez, Maria Josefa Diaz de Atauri, Angel Lopez Encuentra.
Pneumology Service, Hospital Universitario 12 de Octubre, Madrid, Spain

Introduction: Sleep apnea-hypopnea syndrome (SAHS) prevalence increases with
age, but very few data are available on this population.
Aim: To describe the clinical features, survival and tolerance to cPAP treatment
of aged patients.
Methods: Observational, concurrently study performed during ten years including
patients with SAHS evaluated in our Sleep Disorders Unit (SDU) at the age of 80
or older. Failure of treatment was defined when cPAP use was below 3.5 hours per
day. Kaplan Meier and Log rank tests were performed for the survival analysis.
Results: 1.8% (144/7989) of patients were at least 80 years old when were studied
in our SDU. There were 72 women (50%). The patients characteristics expressed
by mean and standard deviation were, age: 82 (1.7), body mass index: 33 (4.3)
Epworth test: 12.5 (5.3), neck circumference 41.2 (9). The 93% (135/144) of the
patients were diagnosed of SAHS. 57% (83/144) of the patients started treatment
with cPAP. 28/83 (34%) of them used it less than 3.5 hours. The survival analysis
results are listed in the table beneath:

Use of cPAP

Use of cPAP Mean age (SD) Median survival Probability of survival p
(months) in 10 years (Log rank)

<3.5 hours (n=28) 81.8 (1.9) 43 (95% CI : 35–50) 0% 0.008
>3.5 hours (n=55) 81.2 (1.5) median not reached 69%

Conclusion: Although the percentage of aged patients is low compared with the
whole population, those who fulfil correct treatment with cPAP seem to have a
longer survival in 10 years.

363. Sleep and weight: heavy under pressure

3245
Can the Epworth sleepiness score predict the apnoea-hypopnoea index in
obstructive sleep apnoea and hypopnoea syndrome: A comparitive audit of
patient and partner scoring
Caroline Hughes. Lung Function, Gloucestershire Royal Hospital, Gloucester,
Gloucestershire, United Kingdom

Obstructive sleep apnoea and hypopnoea syndrome (OSAHS) is characterised
by sleep-disordered breathing and daytime sleepiness. The Epworth Sleepiness
Score subjectively quantifies sleep propensity whilst the Apnoea-Hypopnoea Index
(AHI) is an objective value for the severity of OSAHS. An audit was undertaken
to test whether standards held true regarding OSAHS remain so in a Glouces-
tershire population. Firstly, that mean ESS varies between patients and partners
according to their perceptions of patient sleep propensity. Secondly that there is
no correlation between patient ESS and AHI and a weak correlation between
partner perspective ESS and AHI as shown by previous studies. The audit also
aimed to test whether severity levels of ESS were found to be independent of
severity levels of AHI when the data were placed in severity categories according
to guidelines.
During the audit, 40 sets of patient-partner data were collected retrospectively from
a sleep database and analysed. It was found that there was no mean difference
between patient and partner perspective ESS scores (p=0.906), disputing the first
standard. The partner perspective ESS (r=0.464), but not the patient ESS (r=0.305)
correlated with AHI therefore the second standard held true. An additional test
found that severity levels of ESS were independent of severity levels of AHI both
for patient and partner scoring. ESS was found to be a poor predictor of AHI. To
improve this, an alternative questionnaire was devised which combines subjective
and objective risk factors for OSAHS. Evaluation of this questionnaire requires
stratification.

3246
Berlin questionnaire and Epworth sleepiness scale, useful screening
instruments for obstructive sleep apnea syndrome?
Annemie Mensink, Steven Uil, Bart Kuipers. Pulmonary Department, Isala
Klinieken, Zwolle, Overijssel, Netherlands

Introduction: Obstructive Sleep Apnea Syndrome (OSAS) is often not recognised
by doctors. Tested and validated questionnaires are needed to assist them with the
recognition of OSAS symptoms. In this study two questionnaires were validated.
Method: It concerned a retrospective validation study for the Berlin Questionnaire
(BQ) and Epworth Sleepiness Scale (ESS). 63 patients completed these question-
naires prior to their first outpatient visit to our sleep clinic. All patients underwent
a polygraphy to determine their Apnea-Hypopnea Index. Diagnosis was based
on the anamnesis and the polygrapy results. Sensitivity, specificity and internal
consistency of these questionnaires were assessed.
Results: According to the BQ, 24 patients (38%) scored a low risk of OSAS and 39
patients (62%) a high risk. ESS-scores averaged 7.9±4.4 (scale 0-24). Sensitivity
of the BQ was 67% and specificity 48%. The internal consistency of the BQ ranged
from moderate to good (Cronbach’s α 0.61-0.80). Sensitivity and specificity of the
ESS were 45% and 81% with a cut-off point of 8, which according to literature
is the cut-off point between normal and abnormal sleepiness. A cut-off point of 5
appeared to be a more preferable choice for this population. Sensitivity increased
to 71% and specificity decreased to 48%. Internal consistency of the questionnaires
was good (Cronbach’s α 0.80).
Conclusion: Given the low to moderate sensitivity and specificity, the BQ and
ESS were of low value as screening tools for patients who were referred to the
sleep clinic.

3247
Randomized trial of 6 auto-adapting CPAP devices
Sara Neale, Fiona Buchanan, Nicola Allaouat, James R. Catterall, Adrian
H. Kendrick. Sleep & NIV Unit, University Hospitals Bristol, Bristol, United
Kingdom

Auto-adapting CPAP (aCPAP) is used to manage patients with obstructive sleep
apnoea (OSA). Different suppliers use different algorithms. We have compared 6
commercial devices - ResMed S8, Breas PV10, Weinmann Somnosmart, Good-
night 420E, Devilbiss Auto LT, Respironics M-series. Patients had used fixed
pressure CPAP for 6+ months before the study and had good compliance. Each
aCPAP device was used for 2 weeks in a randomized order. Data from the sec-
ond week was analyzed and included CPAP use (hours), 7 day sleep diary card
(SDC), and patient preference. The SDC included scores for Sleep Quality and
Exercise Level (Excellent to Poor), Awakenings (0 to 6+), and a 100mm VAS (0=
Alert;100=Drowsy). 23 patients were enrolled, 15 completed. Mean±SD weight
- 117.8±29.2kg, age - 57±11yrs and 4% diprate 27±15. If patients could not
use an aCPAP device, they used their fixed pressure device.There were significant
differences between devices.
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Abstract 3247 – Table 1. Summary of Response – mean (95% CI)

Fixed S8 Somnosmart PV10 Auto LT 420E M-Series

Hours Used** 7.0 (6.3–7.8) 3.8 (1.7–5.9) 3.6 (1.4–5.9) 2.6 (0.7–5.0) 3.0 (1.0–5.0) 3.4 (1.5–5.3) 5.1 (3.3–7.0)
SDC – Slept Well* 2.1 (1.6–2.7) 2.4 (1.8–3.0) 3.8 (3.0–4.5) 3.3 (2.6–4.0) 3.5 (2.6–4.3) 2.8 (1.9–3.7) 2.8 (2.1–3.5)
SDC – Awakenings* 1.6 (0.8–2.4) 4.0 (1.7–6.2) 5.7 (3.3–8.1) 4.8 (2.6–7.0) 5.5 (3.0–8.0) 3.7 (1.4–6.0) 3.1 (1.1–5.2)
SDC – Ex Level** 2.1 (1.9–2.2) 2.2 (1.7–2.7) 3.4 (2.6–4.3) 3.1 (2.3–3.9) 3.6 (2.8–4.5) 2.8 (2.0–3.6) 2.8 (1.9–3.6)
SDC – VAS (mm)** 25 (17–32) 30 (20–39) 37 (24–50) 31 (18–43) 30 (14–46) 23 (13–33) 23 (14–32)
Order of Preference 2 5 6 4 3 1

*p<0.05; **p<0.01.

We conclude that auto-CPAP devices have different outcomes and patient prefer-
ences. This may affect adherence to treatment for OSA in short-term trials.

3248
Randomized trial of 6 auto-adpating CPAP devices: Effects on quality of life
Sara Neale, Fiona Buchanan, Nicola Allaouat, James R. Catterall, Adrian
H. Kendrick. Sleep & NIV Unit, University Hospitals Bristol, Bristol, United
Kingdom

Auto-adapting CPAP is used to manage patients with obstructive sleep apnoea,
with suppliers using different algorithms. We have compared 6 devices - ResMed
S8, Breas PV10, Weinmann Somnosmart, Goodnight 420E, Devilbiss Auto LT,
Respironics M-series. Patients were all using a fixed pressure (FP) device for at
least 6 months before the study and had good compliance. Each device was used
for 2 weeks, in a randomized order. Data from the Epworth Score (ESS), SF-36
and the Multidimensional Fatigue Inventory (MFI-20) was obtained at the end of
each 2 week period. If the patient was unable to use a CPAP device, the highest
score indicating the biggest effect on quality of life (QoL) was used. 23 patients
were enrolled, 15 completed. Data was analysed using repeated measures ANOVA
and are shown as mean (95%CI). With the exception of MFI-20 General Fatigue
and ESS, there was a significant difference (p<0.05) for all 8 subscales of the
SF-36 and the 5 subscales of MFI-20, including general fatigue, reduced activity
and reduced motivation.
We conclude that the choice of auto-adapting CPAP device may have a significant
impact on QoL, certainly in the initial stages of adaptation to this treatment.

3249
Transcutaneous measurement of pCO2 (ptcCO2): Time delay from change in
alveolar pCO2 to first response in ptcCO2
Nils Henrik Holmedahl1, Jon Andrew Hardie2, Ove Fondenes2, Ivar Ellingsen1.
1Respiration Physiology Lab, Glittreklinikken, Hakadal, Akershus, Norway;
2Internal Medicine, Haukeland University Hospital, Bergen, Hordaland, Norway

Introduction: The ptcCO2 delay has been estimated to 16 sec (healty subjects) [1]
and <60 sec (hypercapnic patients) [2]. We simultaneously record polysomnogra-
phy (PSG) and ptcCO2 from COPD patients and needed the response time in our
setup.
Material: 9 stable COPD patients (6 male) with mean FEV1 41% of pred. (SD
20).
Method: Patient in supine position wearing face mask connected to a stopcock,
inlet selecting either room air or a bag with 4% CO2 in air. PtcCO2 measured
by Radiometer TOSCA 500, probe on the earlobe. Arterial samples from arterial
catheter analyzed by Radiometer ABL 500.
3 test-phases, each 200 sec: 1) stable phase breathing room air, 2) increasing phase
after switching to 4% CO2, 3) decreasing phase after switching back to room air.
TOSCA ptcCO2 was read every 5. sec for 120 sec, then every 10. sec. Arterial
samples were drawn 3 times during phase 1), every 5. sec the first 30 sec of phase
2) and 3), then every 30. sec for a total of 150 sec.
Results: First response time (Tfr) meaning time from change in alveolar pCO2 to
ptcCO2 >2SD off stable phase.
Mean Tfr (SD) in increasing phase: 54 (5,6) sec.
Mean Tfr (SD) in decreasing phase: 57 (15) sec.
For arterial pCO2: 13,3 (5,6) sec and 11,7 (2,5) sec, accordingly.
Conclusion: Scoring PSG from COPD patients, the transcutane pCO2 signal
should be left-shifted 2 epochs (1 minute) as a respiratory event changing alveolar
pCO2 will show a first ptcCO2 response after 54-57 sec.
References:
[1] Kesten S. et al Chest 1991;99:1211-15.
[2] Janssens J.P. et al Chest 1998; 113:768–773.

Abstract 3248 – Table 1. Summary of QoL data

Fixed S8 Somnosmart PV10 Auto LT 420E M-Series

ESS* 6 (5–7) 6 (4–7) 6 (4–8) 6 (5–7) 6 (4–8) 6 (5–7) 6 (5–8)
SF-36

Vitality¶ 65 (53–76) 58 (45–72) 29 (11–46) 40 (20–59) 38 (16–59) 52 (33–70) 53 (35–71)
General Health§ 63 (53–73) 53 (41–65) 27 (12–43) 37 (20–53) 28 (10–46) 47 (29–65) 48 (32–64)

MFI-20
Physical Fatigue§ 10 (7–12) 11 (8–14) 15 (12–18) 14 (11–17) 15 (12–18) 12 (8–15) 12 (9–15)
Mental Fatigue† 7 (5–8) 8 (5–10) 13 (9–17) 11 (8–15) 13 (10–17) 10 (5–13) 9 (5–12)

*NS; ¶p<0.05; §p<0.005; †p<0.01.

3250
The effect of early use of continuous positive airway pressure (CPAP) therapy
to treat acute atelectasis after cardiac surgery: Randomized study
Fouad Al Mutairi1, Stephen Fallows1, Elizabeth Mason-Whitehead1,
Waleed Abukhudair2, Baharul Islam2. 1Clinical Sciences, University of Chester,
Chester, United Kingdom; 2Respiratory Care, King Fahd Armed Forces Hospital,
Jeddah, Saudi Arabia

Rationale: Cardiac surgery incisional pain can decrease inspiratory effort, al-
ter normal respiratory mechanics, and increase the potential for post-operative
pulmonary complications such as acute atelectasis.
This study aims to assess the effect of the early use of CPAP via mask therapy to
treat acute atelectasis.
Methods: 72 participants who fit the inclusive criteria were included. The control
group used Incentive Spirometry (IS) 15 times/hour and the trial group used CPAP
for half hour every 2 hours both for 3days. Vital capacity (VC), RR, HR and SpO2
were measured after operation as baseline-test, after 12 hours, 24hours, 48 hours
and posts the therapy. Failure was defined as a need for an advance therapy.
Result: 66 male and 6 female (mean ages; 57±5.3 years) were participated. 26/36
participants from CPAP group had succeed (72%) and 19/36 from IS group had
succeed (53%). VC was increased significantly in CPAP group (baseline mean
for IS group 1.31L and CPAP group 1.43L, post- therapy mean 1.59L and 1.88L
respectively, p=0.02) (figure 1). SpO2 was decreased significantly in IS group
(baseline 98.25%, 97.19%, post-therapy 96.53%, 96.83 respectively, p=0.003) and
no significant different in RR and HR.

Figure 1

Conclusion: Early used of CPAP via mask therapy had better outcomes to treat
post surgical atelectasis especially with smoker and elderly patients.

3251
Impact of weight on anaerobic threshold (AT) values in preoperative
assessment
Bethany Howard2, Jonathan Fuld1, Richard Parker3 , Jennifer Colbourne1,
Karl Sylvester1. 1Lung Function Unit, Addenbrooke’s Hospital, Cambridge,
United Kingdom; 2Medical Physics, Addenbrooke’s Hospital, Cambridge, United
Kingdom; 3Centre for Applied Medical Statistics, University of Cambridge,
Cambridge, United Kingdom

Introduction: AT is an outcome often used in preoperative assessment. Although
usually calculated using total body mass (TBM), as fat uses minimal oxygen, using
lean body mass (LBM) may be more appropriate.
Method: Retrospective data was collected from 95 patients (47M/48F) performing
ramp cycle ergometry. Age range 11 to 82 years, standing height 1.39 to 1.96
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metres, weight 30 to 140 kg and BMI 15.9 to 52 kg/m2. AT was quoted as
ml/kg/min for TBM and adjusted for LBM using Boer formulae.
Results: Considering AT adjustment by TBM to LBM: i) Bland Altman plots
demonstrated a positive bias (fig. 1), with overweight/obese BMI (>25 kg/m2)
patients’ AT adjusted to a greater proportion than underweight/normal BMI (<25
kg/m2) patients; ii) The mean (±2SD) 95% limits of agreement for change in
AT was 4.4 (±3.6) ml/kg/min in underweight/normal BMI versus 7.4 (±5.6)
ml/kg/min in overweight/obese BMI; iii) Using transformed Kendall’s tau 28% of
patients changed relative ranking with weak correlation (Kendall tau coefficient
0.437). Using a cutoff of 11 ml/kg/min, 29% of patients were considered unfit
for surgery using TBM adjustment versus 1% adjusting for LBM; here the mean
change in anaerobic threshold was 5.6 ml/kg/min.

Conclusions: AT reporting by TBM or LBM has potentially important impacts.
These relate to relative ranking of individuals fitness and their ability to reach
preset thresholds of operative suitability, both more marked with increasing BMI.

364. Physical activity monitors: from toy to valid
tool?

3253
Validity of 6 activity monitors during standard physical activities in COPD –
Comparison with indirect calorimetry
Yogini Raste1, Daniel Langer2, Chris Burtin2, Zafiris Louvaris3,
Santiago Giavedoni4, Francesco Costa5, Frederick Wilson6,
Roberto Rabinovich4, Nicholas Hopkinson1, Ioannis Vogiatzis3, Barry Peterson7,
Thierry Troosters2. 1Respiratory Medicine, NIHR Respiratory Disease
Biomedical Research Unit at the Royal Brompton and Harefield NHS Foundation
Trust and Imperial College London, London, United Kingdom; 2Faculty of
Kinesiology and Rehabilitation Science, KU Leuven, Leuven, Belgium;
3Department of Critical Care Medicine and Pulmonary Services, Thorax
Foundation, Athens, Greece; 4ELEGI Colt Laboratories, Centre for Inflammation
Research, University of Edinburgh, Edinburgh, United Kingdom; 5Section of
Pneumology, University of Pisa, Pisa, Italy; 6Molecular Medicine, Physiological
Measurements, Pfizer Worldwide Research and Development, Sandwich, Kent,
United Kingdom; 7Molecular Medicine, Physiological Measurements, Pfizer
Worldwide Research and Development, Groton, CT, United States

Background: Reduced physical activity is an important feature of COPD. A range
of monitors are available, but the validity of their various output parameters is
not well established for patients with chronic diseases. The IMI PROactive project
evaluated 6 activity monitors: SenseWear (SW); RT3; Actiwatch (AW); Actigraph
(AG); Dynaport Minimod (MM) and Lifecorder Kenz (KZ).
Methods: 40 patients (GOLD stage 1-4; Age 67±7, FEV1 56±18%pred, 6MWD
430±127) were recruited in 4 centres. Patients wore all activity monitors and a
portable metabolic system and performed a 1 hour standard activity set (including
walking, standing, stair climbing and upper limb tasks). Activity intensity (METs),
assessed by indirect calorimetry, was compared to activity monitor outcomes.
Average VO2 during the protocol was also calculated (8.78±1.72 ml min-1 kg-1)
and compared to activity monitor outputs; METs (SW, MM); activity counts or
Vector Magnitude Units, VMU (AW, AG, RT3); or a general activity outcome
(KZ).

Table 1

SW MM RT3 AG AW KZ

Min-by-min 0.72 0.82 0.74 0.73 0.53 0.57
(0.64–0.81) (0.73–0.85) (0.64–0.79) (0.60–0.83) (0.45–0.62) (0.39–0.65)

Mean VO2 0.72** 0.51** 0.19 –0.005 0.56** 0.40**

**p<0.01

Results: Table 1 gives median (IQR) for Pearson correlation between VO2 and
activity monitor outcomes and that between mean METS over the study and mean
activity monitor output.
Conclusion: The MM, SW, RT3 and AG give acceptable estimates of minute-by-
minute variation in metabolic activity during physical activity. SW, MM, AW and
KZ show acceptable correlations between overall metabolic activity and monitor
output. These findings could guide users in choosing valid activity monitors for
research or clinical questions.

3254
User acceptability of 6 activity monitors in COPD; part of the PROactive
project
E. Regueiro1,2 , S. Donaldson3, Z. Louvaris4, C. Burtin1, Y. Raste5, I. Vogiatzis4,
N.S. Hopkinson5, D. Langer1, R. Rabinovich3, F. Dobbels7, B. Peterson8,
F. Wilson6, T. Troosters1, The PROactive Investigators9. 1Dpt Rehabilitation
Sciences, KU-Leuven, Leuven, Belgium; 2PPG-Fysiotherapia, University Sao
Carlos, Sao Carlos, Brazil; 3ELEGI Laboratory, Centre for Inflammation
Research, University of Edinburgh, Edinburgh, United Kingdom; 4Department of
Critical Care Medicine and Pulmonary Services, Thorax Foundation, Athens,
Greece; 5NIHR Respiratory Disease Biomedical Research Unit, Royal Brompton
and Harefield NHS Foundation Trust and Imperial College, London, United
Kingdom; 6Pfizer Worldwide Research and Development, Pfizer, Sandwich,
United Kingdom; 7Centre for Health Services and Nursing Research, KU-Leuven,
Leuven, Belgium; 8Pfizer Worldwide Research and Development, Pfizer, Groton,
CT, United States; 9IMI-JU, PROactive Grant Number GA#115011, Brussels,
Belgium

Background: Activity monitors (AM) are used to assess physical activity in
patients with lung disease. To date the user (patients) acceptability of using these
devices has been not well documented.
Aim: To monitor patients’ experiences and preferences after wearing multiple
monitors for a sustained period.
Method: As a part of the PROactive project 65 COPD patients (GOLD 1-4) wore
3-5 activity monitors simultaneously for two weeks. Monitors were the Actiwatch
(AW); Kenz Lifecorder (KZ); RT3; SenseWear Monitor (SW); Actigraph (AG)
or DynaPort Minimod (MM). Patients completed a questionnaire to assess tech-
nical difficulties in handling the devices, efficiency, acceptability and satisfaction.
Answers were scored on a 5-point Likert scale with lower scores indicating a
more positive experience. Patients were asked if outcomes from activity monitors
seemed relevant to them.
Results: Ninety four% of patients agreed that AM contributes to understanding of
the impact of their disease. The dominant response to the 13 user questions was 0,
indicting no burden. Table 1 summarizes the key questions and the overall scores
of the monitors.

Table 1

Monitor Patients Overall monitor No technical No interference Willing
wearing monitor score (0–100) problem (%) in daily life (%) to wear >1wk

AW 31 93* 94 84 84
KZ 33 90*# 97 85 82
RT3 28 90*# 93 79 74
SW 56 88*# 90 79 83
AG 31 86*# 97 84 81
MM 37 74$ 81 54 73
p-value 0.05 NS 0.06 NS

*#$Group similar results ANOVA.

Conclusion: All monitors showed good overall acceptance ranging from 74%
(MM) to 93% (AW). The lower overall score for the MM suggests that potentially
the position on the back of patients is perceived less comfortable.
EG is a fellow of UEFR-UFSCar/Brazil. PDEE CAPES

3255
Accuracy of three activity monitors in patients with COPD – Validation by
video
Mikael Andersson1,2, Charlotte Urell1,2 , Margareta Emtner1,2. 1Department of
Neuroscience, Physiotherapy, 2Department of Medical Sciences, Respiratory
Medicine and Allergology, Uppsala University, Uppsala, Sweden

Introduction: COPD patients have a slowing of movements due to muscle disuse,
muscle wasting and increased dyspnea. The use of walking aids such as rollators
are common. Slow movements,low movement intensities and the use of rollators
have been reported to potentially decrease the accuracy of activity monitors (AM)
when used in patients with COPD.
Aims and objectives: To assess the accuracy regarding number of steps from three
AM’s. The objective was to test the hypothesis that differences between AM’s
might occur when used in patients with severe COPD.
Methods: 15 patients with severe COPD (FEV1 1.15 l) who desaturated ≥4%
during a 6-minute walk test were included. Patients performed a 53 minutes
structured protocol of different physical activities, while simultaneously wearing
3 AM’s; (McRobert’s DynaPort ADL-monitor® , McRobert’s DynaPort MiniMod®

both worn at waist level, and BodyMedia SenseWear Armband Pro® worn around
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the upper arm). Activities included walking at different speeds, walking with
a rollator, walking in stairs, sitting, lying, etcetera. As criterion validity, video
recording and manual step count was used.
Preliminary results: Significant differences (p<0.05) in the number of steps
detected by AM’s compared to manual step count was found (Table 1).

Detected by:

Video ADL-monitor MiniMod SenseWear Armband

Number of steps (n) 2074 (225) 1904 (506) 1827 (315) 1311 (474)
Compared to video (%) 100 89 88 60

Mean (SD) and %.

Conclusions: Caution in interpreting results from activity monitoring seems war-
ranted if the outcome is number of steps derived from different AM’s. The
SenseWear Armband seem unsuitable for detecting number of steps in severe
COPD, especially if a rollator is used.

3256
Energy expenditure during daily activities as measured by two motion
sensors in patients with COPD
Vinícius Cavalheri1,2, Leila Donária1, Thiemi Ferreira1, Matheus Finatti1 , Carlos
Augusto Camillo1,2 , Ercy Mara Cipulo Ramos2, Fabio Pitta1. 1Laboratório de
Pesquisa em Fisioterapia Pulmonar (LFIP), Departamento de Fisioterapia,
Universidade Estadual de Londrina (UEL), Londrina, Paraná, Brazil;
2Departamento de Fisioterapia, UNESP - Univ. Estadual Paulista, Presidente
Prudente, São Paulo, Brazil

Background: In patients with chronic obstructive pulmonary disease (COPD), en-
ergy expenditure (EE) assessment during the performance of daily activities is not
yet studied in depth. The aim of this study was to determine which daily activities
are more demanding to patients with COPD and to compare the accuracy of EE
estimation given by the pedometer Digiwalker SW701 (DW) and the multisensor
SenseWear Armband (SAB).
Methods: Thirty-six patients with COPD (20 men; FEV1 48±15%predicted; BMI
25.7±8 kg/m2) were submitted to a modified version of the Glittre ADL-test,
which included five activities performed for one minute each: walking on the level,
walking on the level carrying a backpack, walking up/downstairs, rising/sitting
in chairs and moving objects in and out of a shelf. During the protocol subjects
wore both devices concomitantly, and indirect calorimetry (IC) was simultaneously
performed as the criterion method to assess EE.
Results: The most demanding daily activity for individuals with COPD was
walking up/downstairs (4.9±1.7Kcal versus 3.7±1.4 to 4.2±1.8Kcal for the other
tasks; p<0.05). EE estimation by the SAB did not show difference in comparison
to IC for the sum of the five activities (SAB=22.7±7Kcal versus IC=21±8Kcal;
p>0.05), although overestimation was found in activities involving walking. DW
showed significant EE underestimation in the sum of the activities (9.6±4.3Kcal;
p<0.05 versus IC) and for each activity.
Conclusion: Walking up/downstairs was the most energy-demanding daily activ-
ity for patients with COPD. Furthermore, during daily activities, the multisensor
showed adequate overall estimation of energy expenditure, as opposed to the
pedometer.

3257
Dyspnoea and fat free mass are major determinants of reduced physical
activity in COPD patients
Francesco Costa, Gianna De Cusatis, Laura Malagrinò, Sandra Antonelli,
Claudia De Simone, Sabrina Santerini, Barbara Vagaggini, Pierluigi Paggiaro.
Cardio-Thoracic and Vascular Department, University of Pisa, Pisa, Italy

Background: Physical activity is reduced in patients with chronic obstructive pul-
monary disease (COPD), and this has been associated with systemic inflammation
and left cardiac disfunction (Magnussen et al, AJRCCM 2008)
Aim: To assess the predictors of physical activity, expressed as daily steps, in
COPD patients.
Subject and methods: In a cross sectional study 45 COPD (FEV1%: 52±17.1, 34
male) underwent: physical activity evaluation by Armband (as a mean of a 7-day
monitoring period), pulmonary function tests (PFT), cardiopulmonary exercise test
(CPET) with assessment of dynamic hyperinflation, arterial blood analysis, Saint

Beta coefficient P R square

MRC –0.461 0.013 0.234
FFM % 0.448 0.015 0.434
FEV1% 0.261 NS
IC % 0.165 NS
TLCO % 0.006 NS
VO2/Kg 0.032 NS
Pro-BNP –0.007 NS
CIRS comorbility index –0.005 NS
blood neutrophils % –0.13 NS
SGRQ tot% 0.78 NS

George’s Respiratory Questionnaire (SGRQ), comorbidity index (CIRS), dyspnea
scale (MRC), body composition by bioelectrical impedance analysis, Pro-BNP,
inflammatory cells in blood and sputum.
Results: Multivariate linear regression analysis stepwise method were performed
using daily steps as dependent variable.
The severity of dyspnea (MRC) and the free fat mass (FFM%) explained 43% of
the variance of the physical activity, while other physiologic and biologic markers
did not have additive effects.
Conclusion: Dyspnea and nutritional status are extra-pulmonary parameters that
play a relevant role in the limitation of the physical activity level in COPD patients.

3258
Smoking, exercise capacity and physical activity in daily life in physically
independent elderly
Cristiane G. Gonçalves1,2, Daniela Hayashi1,2, Carolina L. Gonçalves1, Denilson
C. Teixeira1, Eliane R.F.S. Freitas1, Josiane M. Felcar1, Vanessa S. Probst1,2 .
1Centro de Pesquisa em Ciências da Saúde (CPCS), Universidade Norte do
Paraná (UNOPAR), Londrina, Brazil; 2Programa de Mestrado em Ciências da
Reabilitação, UEL-UNOPAR, Londrina, Brazil

Background: Smoking results in cardiovascular changes that can lead to a gradual
decrease in exercise capacity and, when associated with the physiological changes
related to the aging process, can decrease the physical performance of the elderly.
Objective: To investigate the relationship between smoking, exercise capacity and
physical activity in daily life (PADL) in physically independent elderly.
Methods: Two hundred and nine physically independent elderly with normal lung
function were assessed. They were distributed into four groups: smokers (SG;
n=12; 6 women, 66 [64-71] yrs, BMI 24 [21-28] kg/m2), ex-smokers (ESG; n=63;
31 women, 69 [64-74] yrs, BMI 27 [25-31] kg/m2), passive smokers (PSG; n=42,
36 women; 66 [63-70] yrs, BMI 28 [25-31] kg/m2) and nonsmokers (NSG; n=92;
69 women, 67 [64-71] yrs, BMI 28 [24-32] kg/m2). Subjects were submitted to
assessment of exercise capacity (6 minute walking test (6MWT) and the incre-
mental shuttle walk test (ISWT)), PADL using a questionnaire (Baecke) and a step
counter, as well as smoking habits.
Results: There was no statistically significant difference among groups regarding
functional and maximal exercise capacity and PADL as seen in table 1.

Table 1

SG ESG PSG NSG Kruskal-Wallis

6MWT (% pred) 90 [79–104] 93 [85–102] 92 [84–98] 97 [90–107] 0.06
ISWT (m) 550 [385–663] 590 [450–780] 475 [350–658] 555 [420–688] 0.063
Baecke (points) 4.2 [1.8–6.0] 3.5 [2.1–5.8] 3.5 [2.4–6.2] 4.5 [2.8–8.5] 0.163
Step counter (n) 6090 6493 6287 6970 0.89

[3807–7833] [4655–9351] [4776–8735] [4642–9310]

Conclusion: Physically independent elderly with preserved lung function, smokers
or not, seem to present similar pattern of exercise capacity and PADL.

3259
Activity outcomes correlation of 6 monitors in COPD, a field study part of the
PROactive project
Santiago Giavedoni1, Roberto Rabinovich1, Yogini Raste2,
Nicholas Hopkinson2, Hans Van Remoortel3 , Eloisa M. Gatti Regueiro3,4,
Daniel Langer3, Zafiris Louvaris5, Ioannis Vogiatzis5, Barry Peterson6,
Frederick Wilson6, Thierry Troosters3. 1Respiratory Medicine, ELEGI Colt
Laboratories, CIR, The University of Edinburgh, Edinburgh, United Kingdom;
2Respiratory Muscle Laboratory, Royal Brompton Hospital, London, United
Kingdom; 3Faculty of Kinesiology and Rehabilitation Sciences, Katholieke
Universiteit Leuven, Leuven, Belgium; 4Physical Therapy Department, University
of Federal de São Carlos, São Carlos (SP), Brazil; 5Department of Critical Care
Medicine and Pulmonary Services, Thorax Foundation, Athens, Greece; 6Pfizer
Global Research and Development, Pfizer, Sandwich, Kent, United Kingdom

Background: Monitoring Physical activity (PA) in COPD patients is a new out-
come to assess effects of interventions. It is unknown to what extent outcomes of
different Physical activity monitors (PAM) interrelate when used in patients with
low PA. A monitor will be part of the assessment platform created by PROactive
project. We assessed the correlation between different outcomes of six PAM.
Methods: PA was measured for 2 weeks in 64 COPD patients (Age 68years
(55-83), FEV1 57% (16-95), 6MWD 429m (149-675)). Patients wore at least 3
PAM simultaneously: SenseWear Armband (SW n=57); RT3 (n=27); Actiwatch
Spectrum (AW n=30); Actigraph GT3X (AG n=30); MiniMod Dynaport (MM
n=37) or Lifecorder Plus Kenz (KZ n=27). Correlations are provided in Table 1.
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Results: PAM providing a general PA outcome (KZ, AG, RT3) correlate modestly
(R=0.62-0.64). Walking specific outcomes (MM, SW) relate stronger (R=0.77)
while energy expenditure (EE) estimates correlation is less (R=0.22).
Conclusion: Different outcomes measuring Physical activity of daily life in COPD
patients, show significant correlations when compared in between activity moni-
tors. Monitors, however, assess different aspects of PA reflecting specific or overall
movement or EE. Selection of a device and validation in COPD population is
mandatory.

365. Asthma: basic science and clinical studies

P3260
Increased sputum IL-17 and neutrophils in asthmatic patients after climbing
to extreme altitude
Sven Seys1, Marc Daenen2, Lieven Dupont1. 1Internal Medicine, Katholieke
Universiteit Leuven, Leuven, Vlaams-Brabant, Belgium; 2Internal Medicine,
Hospital of Oost-Limburg, Genk, Limburg, Belgium

Introduction: A group of 18 well-controlled asthmatic patients were evaluated
before/during/after an expedition to the Aconcagua mountain (6900m).
Methods: Symptoms, spirometry and FeNO values were obtained before, during
and after the climb (up to 5600 m of altitude). Pre BD FEV1 was measured and
cells from the lower airways were obtained by sputum induction before and after
the expedition. mRNA was isolated, cDNA was prepared and RT-PCR was used
to measure sputum mRNA quantities as described.
Results: During the expedition there was a decrease in FEV1 and FVC which
reached a maximum at altitude of 4300 m. The pre BD FEV1 (% predicted) was
significantly decreased when measured after the climbing expedition as compared
to baseline measurements before the expedition (6.6%, p=0.004). FeNO values
were not different between the different time points (p=0.17). Decreased asthma
control was observed after the expedition as assessed by asthma control ques-
tionnaire (p=0.002). Sputum neutrophil percentages were significantly higher after
expedition compared to before the expedition (p=0.04). Concomitantly, sputum
IL-17 mRNA was increased after the expedition as compared to before expedition
(p=0.007). A correlation of serum Clara Cell protein 16 and sputum IL-17mRNA
was found (Spearman r=0.57; p=0.008).
Conclusion: Asthma patients have slightly worse lung function and asthma control
after climbing to extreme altitude. Increased signs of neutrophilic inflammation
were found in the airways as represented by higher sputum IL-17 mRNA and
neutrophils.

P3261
Assessment of airway neutrophil activation in adult non-eosinophilic asthma
Collin Brooks1, Christine van Dalen1, Elizabeth Harding1, Ian Hermans2,
Jeroen Douwes1. 1Centre for Public Health Research, Massey University,
Wellington, New Zealand; 2Malaghan Institute of Medical Research, Victoria
University, Wellington, New Zealand

Background: It is now evident that there are different pathophysiologies under-
lying different asthma phenotypes. The neutrophil has been proposed to be a
principal cell type involved in non-eosinophilic asthma (NEA).
Aims: To investigate different aspects of neutrophil activation in NEA.
Methods: 24 adult asthmatics (9 eosinophilic asthma (EA>2% sputum
eosinophils), 15 NEA) and 18 healthy controls were recruited by advertise-
ment and successfully underwent clinical assessment, spirometry and sputum
induction. Sputum was analysed for neutrophil number (differential cell count),
levels of neutrophil-associated soluble mediators (myeloperoxidase (MPO), IL-8
and MMP-9, by ELISA) and neutrophil expression of CD11b (flow cytometry).
Results: Only one asthmatic individual in our study was neutrophilic (>61% neu-
trophils). EA was generally associated with a more severe clinical phenotype and
poorer control (40% poorly controlled) than NEA (8%). There was no statistically
significant difference in percentage of sputum neutrophils, neutrophil expression
of CD11b, or sputum levels of MPO, IL-8 or MMP-9, between EA, NEA or
control subjects. However, we observed that neutrophil percentage increased with
age regardless of disease status (RS=0.71, p<0.0001), and this increase in neu-
trophils was associated with higher levels of IL-8 (RS=0.36, p=0.02), and MMP-9
(RS=0.55, p=0.0002).
Conclusions: Our results show no difference in neutrophil activation in NEA com-
pared to either EA or healthy controls. They also support previous data showing an
increase in neutrophil number with aging in both asthma and healthy controls, and
suggest that age must be appropriately controlled for when defining a neutrophilic
asthma phenotype.

P3262
Implication of interleukin-18 in airway remodelling in refractory asthma
Nikoletta Rovina1, Petros Bakakos1, Efrossini Dima1, George Hillas2,
Eleni Tseliou1, Konstantina Kontogianni1, Charis Roussos3, Spyridon Papipris4,
Manos Alchanatis1, Stelios Loukides4. 11st Department of Pulmonary Medicine,
“Sotiria” Hospital, Athens, Greece; 2Respiratory and Critical Care Medicine,
Sotiria” Hospital, Athens, Greece; 3Pulmonary and Critical Care Department,
Evangelismos Hospital, University of Athens, Athens, Greece; 42nd Dept. of
Pulmonary Medicine, “Atticon” Hospital, Athens Medical School, Athens, Greece

Interleukin (IL)-18 is suggested to contribute to the pathophysiology of asthma by
modulating airway inflammation. However, the involvement of IL-18 on chronic
airway inflammation and airway remodelling which are characterizing refractory
asthma, has not been assessed. Aim of this study was to investigate IL-18 levels
in refractory asthma and its relation to eosinophilic airway inflammation and
remodelling.
IL-18 levels were measured in sputum supernatants obtained from mild asthmatic
patients (33 smokers and 32 non smokers), patients with refractory asthma (n=32)
and healthy subjects (17 smokers and 17 non-smokers). Eosinophilic airway in-
flammation was assessed by measuring ECP, eosinophil counts in sputum and
AHR to methacholine. Airway remodelling was assessed by measuring IL-13,
VEGF and transforming growth factor (TGF)-b1 in induced sputum.
Patients with refractory asthma and smoking asthmatics had significantly lower IL-
18 levels in sputum compared to non smoking asthmatics (p=0.004 and p=0.049,
respectively). No correlation was found between IL-18, ECP, eosinophils and AHR
in patients with refractory asthma, although the correlations in mild smoking and
non smoking asthmatics were documented (r=-0.636, p=0.026 for PD20meth, and
r=-0.495, p=0.043 for FEV1% pred, in non smoking asthmatics, and r=0.765,
p=0.006 for PD20meth and r=0.768, p<=0.001, in smoking asthmatics). Sig-
nificant correlations were found between IL-18 levels and (TGF)-b1, and IL-13
(r=0.803, p<0.001, and r=0.640, p=0.10, respectively).
These findings suggest that in refractory asthma IL-18 is possibly involved in
chronic airway inflammation and airway remodelling through an eosinophil inde-
pendent pathway.

P3263
Effect of adenosine receptors stimulation on generation of
CD1alowCD14+CD209+ cells in patients with bronchial asthma
Ksenia Yuryeva1, Sergey Ryzhov2, Julia Yakovleva1, Elena Korotkaya1,
Konstantin Goremykin1, Evgeniy Kulikov3, Alexey Sazonov1. 1Dept. of
Molecular Biology of Central Research Laboratory, Siberian State Medical Univ.,
Tomsk, Russian Federation; 2Dept. of Medicine, Vanderbilt University, Nashville,
TN, United States; 3Pediatric Dept. with Course of Children Disease for Medical
Faculty, Siberian State Medical Univ., Tomsk, Russian Federation

Background: Increased concentration of adenosine have been found in bron-
choalveolar lavage, blood and exhaled breath condensate of patients with
BA (Spicuzza et al, Eur J Pharmacol. 2006;533:77-88). Adenosine skews
dendritic cell (DC’s) differentiation toward cell population characterized by
CD1alowCD14+CD209+ antigenic phenotype and high expression of proinflamma-
tory cytokines (Novitskiy et al, Blood 2008;112:1822-31).
Aim: To investigate effects of adenosine receptors (AdoR’s) stimulation during
initial time period of DC’s differentiation from peripheral blood (PB) monocytes
in patients with bronchial asthma.
Methods: PB monocytes were received from 32 subjects diagnosed with BA and
19 healthy volunteers and cultured in DC-differentiation medium in the absence or
presence of AdoR’s agonist NECA (30μM) for 38 hours. Cell surface expression
of CD1a, CD14 and CD209 was analyzed by FACS.
Results: We have found that stimulation of AdoR’s results in higher yield of
CD1alowCD14+CD209+ cells in patients with BA compare to healthy volunteers
(8.22% ±1.72% and 3.43%±0.83%, in BA patients and healthy volunteers respec-
tively; p<0,05). According to number of CD1alowCD14+CD209+ cells generated
after treatment with NECA we documented the presence of two groups of individ-
uals characterized by high and low response to AdoR’s stimulation. We identified
that 50% of individuals with BA and 16% of healthy volunteers demonstrated high
responsiveness to NECA.
Conclusion: Our study indicates the role of adenosine regulation of DC’s differ-
entiation in BA. The heterogeneity in responses to AdoR’s stimulation may be
used as a basis for individual BA treatment development.

P3264
Role of target-cells sensitivity to corticosteroids in cold bronchial
hyperresponsiveness development
Juliy M. Perelman1, Alexey B. Pirogov2, Elena V. Ushakova2,
Xiangdong Zhou3, Qi Li3, Victor P. Kolosov2. 1Laboratory of Functional
Research of Respiratory System, Far Eastern Scientific Center of Physiology and
Pathology of Respiration SB RAMS, Blagoveschensk, Russian Federation;
2Laboratory of Prophylaxis of Nonspecific Lung Diseases, Far Eastern Scientific
Center of Physiology and Pathology of Respiration SB RAMS, Blagoveschensk,
Russian Federation; 3Division of Respiratory Medicine, Second Affiliated
Hospital, Chongqing Medical University, Chongqing, China

Background: There are no data concerning the correlation of intracellular absorp-
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tion of corticosteroids and cold bronchial hyperresponsiveness (CBH) in patients
with bronchial asthma (BA).
Aim: To define the role of target-cells sensitivity to corticosteroids in cold bronchial
hyperresponsiveness development in BA.
Methods: 44 patients with BA were recruited. The mean level of asthma control
was 16.8±0.1 points (Asthma Control Test). The absorption of cortisol by blood
lymphocytes (ACL) in the standard test “in vitro” with hydrocortisone before
3-minute isocapnic cold air (-20°C) hyperventilation (ICAH) was studied. CBH
was diagnosed by the drop of FEV1 after ICAH (�FEV1)≥10% from initial value.
Results: All the patients were divided into two groups: the 1st (28 persons) was
with constant values of hormone absorption by lymphocytes, the 2nd (16 persons)
had lower values. ACL values were (0.701±0.054)×10-4 mkg/1000 cells and
(0.527±0.038)×10-4 mkg/1000 cells, respectively (p<0.01). CBH was found out
in 22 patients of the 1st group and in 6 patients of the 2nd one (χ2=7.42; p<0.01).
In the 1st group there was the biggest part of patients (87%) with a high degree
of CBH (�FEV1>18.5%) and a mean level of CBH (�FEV1 within the range
of 14.2-18.4%). The 2nd group had only low values of CBH (�FEV1 within the
range of 10.0-14.1%). The risk of high degree of CBH in patients of the 2nd
group was three times higher than in the 1st group: chances ratio was 3.45; 95%
confidence interval 1.50-7.64 (p=0.0005).
Conclusion: CBH in BA patients is associated with the decrease of transmembrane
penetration of glucocorticoids into target cells.

P3265
LSC 2011 Abstract: Effect of inhaled apocynin on reactive oxygen species
concentrations in exhaled breath condensate of asthmatics
Joanna Stefanska, Agata Sarniak, Anna Wlodarczyk, Milena Sokolowska,
Zbigniew Doniec, Dariusz Nowak, Rafal Pawliczak. Department of
Immunopathology, Medical University of Lodz, Lodz, PL Department of Clinical
Physiology, Medical University of Lodz, Lodz, PL Department of Pneumonology,
National Institute for Tuberculosis and Lung Diseases, Rabka, PL

Reactive oxygen species (ROS) have a strong impact on homeostasis and are
thought to play an important role in inflammation in asthma. The sources of
oxidative stress in patients with chronic inflammatory lung diseases derive mainly
from increased amounts of ROS and reactive nitrogen species (NOS), generated
by airway cells. Apocynin is and agent which blocks NADPH oxidase - the en-
zyme, responsible for ROS production. The anti-inflammatory activity of apocynin
has been demonstrated in a variety of cells and animal models of inflammation.
Therefore, considering apocynin activities, we investigated the effect of nebulized
apocynin in 14 nonsmoking asthmatics, in placebo-controlled, cross-over design
study. Effects of apocynin have been checked 30, 60 and 120 minutes after nebu-
lization by collecting exhaled breath condensate (EBC) samples. Additionally, we
investigated safety parameters.
Apocynin significantly decreased H2O2 concentration in EBC in comparison to
placebo after 60 and 120 min. (0.29 μM vs. 0.44 μM, and 0.27 μM vs. 0.4
μM, respectively). Moreover, apocynin significantly reduced NO-

2 concentration
30 and 60 min after nebulization (2.75 μM vs. 4.65 μM, and 2.5 μM vs. 4.05
μM, respectively) in comparison to placebo. Finally, apocynin caused a significant
decrease of NO-

3 concentration in EBC after 60 and 120 min after administration,
comparing to placebo (5.34 μM vs. 8.2 μM (60 min), and 5.3 μM vs. 8 μM, (120
min) respectively). No influence of apocynin on safety parameters, and no adverse
effects has been observed.
These data suggest that using apocynin might be a promising solution to alleviate
inflammatory process, and probably, symptoms of inflammatory diseases.

P3266
Quantitative proteomics on bronchial biopsies from asthma and COPD:
Effects of budesonide treatment
Serena O’Neil1, Brigita Sitkauskiene2, Agne Babusyte2, Algirda Krisiukeniene2,
Kristina Stravinskaite-Bieksiene2, Raimundas Sakalauskas2, Carina Sihlbom3,
Linda Ekerljung1, Elisabet Carlsohn3, Bo Lundbäck1, Jan Lötvall1. 1Krefting
Research Centre, Department of Internal Medicine, University of Gothenburg,
Gothenburg, Sweden; 2Department of Pulmonology and Immunology, Lithuanian
University of Health Sciences, Kaunas, Lithuania; 3Proteomics Core Facility,
Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden

The global proteome of individual bronchial biopsy material from asthma and
COPD patients has not been fully ascertained.
The aim was to determine if mechanisms of disease and responses to treatment can
be detected in biopsies from patients with asthma and COPD, using a quantitative
proteomics technology.
Endobronchial biopsies, pre and post treatment, were taken from patients with
asthma (n=12) and COPD (n=11), as well as non-smoking (n=3) and smoking
(n=2) healthy controls. Patients were randomised to double blind treatment with
either placebo or budesonide (800 μg daily for 3 months). Quantitative proteomics
technology was used to identify and quantify biopsy proteins. Pathways analysis
was conducted to identify global proteome differences.
A total of 1937 proteins were identified from all subjects. Proteome differences
in asthma and COPD and changes in response to treatment could be observed.
Analysis of the global proteome of COPD revealed that the top protein network
contained the function of connective tissue disorder and that metabolic pathways
were most relevant. In comparison, the top network in asthma contained derma-

tological functions, with the pathways being more actin-based. Changes in the
proteome could also be observed in response to treatment. The increased relevance
of cellular biological processes and decrease of oxidative stress can be seen for
both asthma and COPD. Of particular interest, hepatic fibrosis was more associated
with the COPD proteome and is altered with budesonide treatment.
These results show that proteome differences can be detected using quantitative
proteomics technology on clinically relevant biopsies from individual patients.

P3267
The interplay of LXA4 and glucocorticoid receptor-based mechanisms in
airway inflammation of childhood asthma
Rosalia Gagliardo1, Stefania La Grutta3, Pascal Chanez2, Angelo Sala4,
Liboria Siena1, Caterina Di Sano1, Loredana Riccobono1, Giovanni Viegi1,
Mark Gjomarkaj1, Mirella Profita1. 1Institute of Biomedicine and Molecular
Immunology, Italian National Research Council, Palermo, Italy; 2Département
des Maladies Respiratoires, Université de la Méditerranée; INSERM-CNRS
U600,UMR6212, Marseille, France; 3ARPA, Environmental Health Unit,
Palermo, Italy; 4Department of Pharmacological Sciences, University of Milan,
Milano, Italy

Lipoxins (LXs) are biologically active eicosanoid possessing anti-inflammatory
properties. Lipoxin A4 (LXA4) signaling blocks asthmatic responses in human
and experimental model system. There are evidences that respiratory diseases,
including severe asthma, display defective generation of lipoxin signals. To as-
sess the role of pro- and anti-inflammatory mediators in airway homeostasis of
asthmatic children, we examined the levels of LXA4 and leukotriene (LT) B4,
a potent neutrophil chemoattractant, in the induced sputum supernatants (ISs),
from intermittent (IA) and moderate (MA) asthmatic children treated with high
doses of inhaled corticosteroids (ICS), and control children (C). In order to ad-
dress whether LXA4 and glucocorticoids have overlapping role in the resolution
of inflammation, we evaluated the effect of LXA4 treatment on glucocorticoid
receptor (GR) phosphorylation, in the presence or absence of LXA4 receptor
(FPRL-1/ALXR) blocking peptide, in peripheral blood neutrophils (PBN) from C,
using both Western Blot and Flow cytometry analyses.
We found that LXA4 was higher in ISs from IA compared with MA and C,
while LTB4 was significantly higher in IA and MA than in C. In MA, LXA4 and
LTB4 were inversely correlated. In addition, we showed that LXA4 induced GR
phosphorylation (Ser211) via ALXR in PBN from C, since the use of the receptor
functional blocking peptide counteracted the effect of LXA4.
Our findings provide evidences for the hypothesis that a defective generation of
anti-inflammatory LXA4, associated with an increased LTB4 production, may be
involved in a reduced ability of the ongoing ICS therapy in the control of airway
inflammation in children with MA.

P3268
LSC 2011 Abstract: An expression survey of toll-like receptors (TLRs) and
nod-like receptors (NLRs) in allergic asthma
Seil Sagar, Kim A.T. Verheijden, Aletta D. Kraneveld, Niki Georgiou,
Gert Folkerts, Johan Garssen. Division of Pharmacology, UIPS, Utrecht
University, Utrecht, NL Immunology, Danone Research, Wageningen, NL

Allergic disorders, such as asthma, are symptomatic reactions of the immune
system to common and innocuous environmental antigens. These inflammatory
disorders are caused by aberrant immune regulation in which various signalling
receptors are involved. Pathogen recognition receptors like the TLRs and NLRs
families of receptors are one of the key components of the innate immune system.
The function of these receptors has been linked with susceptibility towards the
development of allergic diseases, including asthma, making the TLRs and NLRs
good targets for novel effective therapies of allergic diseases. In this study the
mRNA expression levels of different TLRs and NLRs in the lung tissue in mild
and severe mouse models of allergic asthma were measured by q-PCR. In addition,
broncho-alveolar lavage fluid (BALF) was collected and cell numbers analysed.
In the mild and severe asthma models different TLR and NLR mRNA expression
profiles are observed. In the severe asthma model, a higher cell influx in BALF is
seen. Moreover, a significant correlation is found between the mRNA expression
of TLR3, TLR6 and TLR9 and the total cell number in the BALF.

P3269
Mesenchymal stem cells down-regulate inflammation but not airway
hyperresponsiveness in experimental asthma
Luis Antonio Mariñas-Pardo1,2 , Isabel Mirones-Aguilar2, Óscar Amor-Carro1,3 ,
Rebeca Fraga-Iriso1,3 , Beatriz Lema-Costa3, Isabel Cubillo-Moreno2, Miguel
Ángel Rodríguez-Milla2, Javier García-Castro2, David Ramos-Barbón1,3.
1Respiratory Research Unit, Complexo Hospitalario Universitario A
Coruña/INIBIC, A Coruña, Spain; 2Cellular Biotechnology Unit, Instituto de
Salud Carlos III, Madrid, Spain; 3Respiratory Department, Hospital de la Santa
Creu i Sant Pau, Barcelona, Spain

Introduction: Mesenchymal stem cells (MSCs) have immunomodulatory proper-
ties. MSCs may have a potential to down-regulate airway inflammation in asthma,
but may as well serve as building blocks for unwanted airway remodeling. Here
we tested the effect of MSCs in experimental asthma.
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Methods: MSCs from peritoneal adipose tissue of donor mice were transduced
to express green fluorescent protein (GFP). Experimental asthma was induced in
recipient mice by repeated intranasal instillation of house dust mite (HDM) ex-
tract. These mice subsequently received 3×105 MSCs intravenously (HDM-MSC
group). Control groups consisted of HDM-instilled miced that received MSC vehi-
cle (HDM-noMSC group), or PBS-instilled mice that received MSCs (PBS-MSC
group). Airway responsiveness to methacholine, bronchoalveolar lavage (BAL)
leukocytes and the presence of GFP+ MSCs in the lung were analyzed 3 days after
the MSC or vehicle injection.
Results: HDM-MSC mice showed: (i) unchanged airway hyperresponsiveness
to methacholine compared with HDM-noMSC mice; (ii) BAL leukocyte counts
decreased to the PBS-MSC group baseline; and (iii) GFP+ MSCs present in lung
parenchyma but not in the conductive airway wall.
Conclusion: In experimental asthma, a single MSC infusion effectively decreases
airway inflammation but leaves airway hyperresponsiveness untouched. MSCs
infused for therapeutic aims may not home to the airway wall. Whether clinicaly
relevant outcomes in terms of lung function can be expected from MSC therapy in
severe asthma needs further studies.
Funded by the Fondo de Investigación Sanitaria of Spain & European Regional
Development Fund, a GlaxoSmithKline Collaborative Research Trial and SEPAR.

P3270
Aerobic exercise reduces allergic airway inflammation and remodeling by
deactivating airway epithelial cells and leukocytes
Rodolfo Paula Vieira1, Ronaldo Aparecido Silva2, Alessandra Choqueta Toledo3,
Angela Batista Gomes Santos4, Milton Arruda Martins3, Marisa Dolhnikoff5,
Celso Ricardo Fernandes Carvalho2. 1Pneumology, University Hospital Freiburg,
Freiburg, Sao Paulo, Germany; 2Physical Therapy (LIM 34), University of Sao
Paulo, Sao Paulo, Brazil; 3Clinical Medicine (LIM 20), University of Sao Paulo,
Sao Paulo, Brazil; 4Pathology (LIM 59), University of Sao Paulo, Sao Paulo,
Brazil; 5Pathology (LIM 05), University of Sao Paulo, Sao Paulo, Brazil

The regular practice of aerobic exercise (AE) has been shown to reduce chronic
allergic airway inflammation and remodeling (CAAIR), but the mechanisms in-
volved remains poorly understood. In the present study we investigated if 4 weeks
of AE deactivates airway epithelium and peribronchial leukocytes in a model of
CAAIR. Thirty-two animals were divided in control, aerobic exercise, ovalbumin
and ovalbumin+aerobic exercise groups. Mice sensitized (10ug/mouse, days 0,
14, 28 and 42) and challenged with ovalbumin (3x/week; 21st until 50th day),
were submitted to AE (21st until 50th day, 60min/session; 5x/week). The results
demonstrated that AE in OVA-sensitized mice significantly reduced eosinophils
in BAL and in airway wall and also the accumulation of collagen fibers on
airway wall. This anti-inflammatory and anti-fibrotic response induced by AE in
sensitized animals was followed by reduced expression of the followings markers
by airway epithelial cells and also by peribronchial leukocytes: IL-4, IL-5, IL-13,
CCL11, CCL5, ICAM-1, VCAM-1, iNOS, NF-kB, GP91phox, 3-nitrotyrosine,
8-Isoprostane, IGF-1, EGFr, VEGF, TGF-beta, MMP-12 and TIMP-2 (p<0.01).
AE in sensitized animals also increased the expression of anti-inflammatory cy-
tokine IL-10 by leukocytes and airway epithelial cells. Taken together, these results
demonstrate that the beneficial effects of AE on allergic airway inflammation and
remodeling is a multifactorial response involving deactivation of airway epithelial
cells and also of leukocytes, by inhibition of Th2 response, chemokines, adhesion
molecules, oxidative and nitrosative stress, and also on the growth factors and
matrix metalloproteinases.

P3271
Upregulated expression of interleukin-33 and alternative activation of
macrophages in a model of an acute exacerbation of asthma
Rakesh Kumar, Melissa Scott, Rylie Keogh, Cristan Herbert, Jessica Siegle,
Nicodemus Tedla. Inflammation & Infection Research Centre, School of Medical
Sciences, University of New South Wales, Sydney, NSW, Australia

The role of alveolar macrophages (AM) in the pathogenesis of an acute exacer-
bation of asthma is poorly understood. In a clinically relevant mouse model, we
have shown that AM are activated to secrete pro-inflammatory cytokines, and that
these activated AM can stimulate primed CD4+ T cells to secrete Th2 cytokines
(Am J Pathol 2010; 177:1657). We sought to further characterise the nature of
these activated macrophages and the mechanism of activation. Female BALB/c
mice were systemically sensitised to ovalbumin (OVA) and received chronic low-
level challenge with aerosolised OVA for 4 weeks. Following this, mice received
a single moderate-level challenge to induce airway inflammation simulating an
acute exacerbation. AM and tissues were collected 4 hours later. Control groups
included naive animals, and mice that only received either chronic challenge
or a single moderate-level challenge. AM from an acute exacerbation exhibited
significantly enhanced expression of markers of alternative activation, including
mRNA for arginase-1, FIZZ1, Ym1 and eotaxin-2. These AM also exhibited
elevated expression of cell surface proteins associated with antigen presentation
to T cells, including CD86 and MHC class II. In parallel, expression of mRNA
for IL-33 in the airway wall was strikingly increased, with evidence of enhanced
immunoreactivity for IL-33 in the cytoplasm of airway epithelial cells and plasma
cells within the airway wall. Collectively, these data imply an important role for
alternatively activated AM in the pathogenesis of an acute exacerbation of asthma,
and suggest that IL-33 may contribute to the activation of these cells.

P3272
Naturally occurring CD4+ CD25+ FoxP3+ Treg cells are related to the
absence of antigen induced airway obstruction in a guinea pig asthma model
Patricia Ramos-Ramírez1, Olivia Tellez-Jimenez1, Erasmo Martinez-Cordero2,
Eduardo Garcia-Zepeda3, Fernando Gutierrez-Aguilar1, Blanca Bazan-Perkins1.
1Airway Hyperresponsiveness Department, Instituto Nacional de Enfermedades
Respiratorias, Mexico, Mexico; 2Department of Autoimmunity, Instituto Nacional
de Enfermedades Respiratorias, Mexico, Mexico; 3Instituto de Investigaciones
Biomédicas, Universidad Nacional Autónoma de México, Mexico, Mexico

Some allergic asthma individuals did not display airway obstruction after an ana-
phylactic challenge (dAOAC); however, the mechanism involved in this process is
unknown, it has been suggested that regulatory T cells (Tregs) may be involved.
We developed a model of airway obstruction-induced by antigenic challenge in
guinea pig (GP) to elucidate the potential role of Tregs. In our model, the sensitized
GP are intermittently challenged with the antigen (ovalbumin, OA; applied every
10 days). We found two groups of GP ones that showed dAOAC and ones that
did not. Then, we evaluated the antigen-induced airway obstruction and hyper-
responsiveness (HR) to histamine and identified the population of Tregs in the
bronchoalveolar lavage (BAL) in GP after three and six OA challenges. Controls
received saline solution instead of OA. From the first challenge, GP that dAOAC
showed a transient response and developed of HR at third and sixth challenges.
In GP that did not dAOAC HR was observed at third but not at sixth challenge.
The total number of cells that produced TGF-β1 and IL-10 in BAL were similar
to controls in all groups. In GP that dAOAC, CD4+CD25+Foxp3+ T cells (nTreg)
numbers were reduced in BAL in comparison to controls and GP that did not
dAOAC. The number of inducible regulatory T cells (iTreg) that produced IL-10
was similar to controls in all groups, while iTregs that produced TGF-β1 increased
only in the group of GP that did not dAOAC on the sixth challenge. We suggests
that nTregs might play an important role in suppression of dAOAC and that
probably iTregs that produce TGF-β1 are involved in the attenuation of HR in this
asthma model.

P3273
Overproduction of IL-18 in the lungs induces IL-13 and IFN-g producing
CD4+ T cell in the lungs, and results in airway hyperresponsiveness in Balb/c
mice
Masanori Sawada, Tomoaki Hoshino, Yuki Sakazaki, Hanako Oda,
Shinich Takenaka, Takashi Kinoshita, Haruki Imaoka, Tomotaka Kawayama,
Hisamichi Aizawa. Division of Respirology, Neurology and Rheumatology,
Department of Medicine, Kurume University School of Medicine, Kurume, Japan

We newly established Balb/c background IL-18 transgenic (TG) mice using the
human surfactant protein C promoter to drive expression of mature mouse IL-18
cDNA in the lungs. After sensitization on days 0 and 5 with ovalbumin (OVA), mice
were challenged with OVA aerosol on day 19. Pulmonary inflammations and airway
hyperresponsiveness (AHR) were examined on day 20. We previously reported
that constitutive mouse mature IL-18 overproduction in the lungs of C57BL/6 mice
induces emphysema (Am J Respir Crit Care Med 2007, 176:49-62). In contrast
to C57BL/6 IL-18 TG mice, emphysematous changes were not observed in the
lungs of Balb/c IL-18 TG mice. AHR to inhaled acetylcholine were not induced
in non-treated Balb/c IL-18 TG mice. However, AHR and airway inflammation
accompanied with CD4+ T cells, eosinophils and neutrophils were significantly
and greatly increased in OVA-sensitized/challenged Balb/c IL-18 TG mice, when
compared with OVA-sensitized/challenged WT Balb/c mice. Moreover, levels of
IFN-g and IL-13 in the bronchoalveolar lavage fluid of OVA-sensitized/challenged
Balb/c IL-18 TG mice were significantly elevated when compared with OVA-
sensitized/challenged WT Balb/c mice. We used anti-CD4 mab or Balb/c IL-18
TG/IL-13 KO mice to examine the role of CD4+ T cells and IL-13 in this Balb/c
IL-18 TG mouse. Anti-CD4 mab decrease the level of IL-13 and IFN-g. AHR
and pulmonary inflammations were decreased in anti-CD4 mab or Balb/c IL-18
TG/IL-13 KO mice. This study suggested that overproducing IL-18 proteins in the
lungs of Balb/c mice induce IL-13 and CD4+ T cells which may involve in the
pathogenesis of asthma.

P3274
The role of bone-marrow derived adult stem cells in asthmatic airway
remodeling
Hai-Feng Ou-Yang, Chang-Gui Wu. Department of Respiratory Medicine, Xijing
Hospital, Fourth Military Medical University, Xi’an, China

Background and objective: Asthmatic airway remodeling is an abnormal in-
jury/repair process of small airway on the basis of chronic inflammation, in which
the quantities of multiple lung parenchyma cells dramatically increase. However,
the origin of these proliferative cells is still not clearly elucidated. The aim of the
study is to examine whether BM-derived adult stem cells are responsible for the
massive proliferative cells in asthmatic airway remodeling.
Methods: Adult mice were durably engrafted with BM isolated from GFP trans-
genic mice. Using GFP BM-chimera mice, OVA-induced chronic asthma model
were established. The distribution of BM-derived GFP+ cells in the lung of
chronic asthma mice was detected by fluorescence microscopy. The phenotype of
BM-derived GFP+ cells in the lung was analyzed by flow cytometry.
Results: BM-chimera mice were successfully constructed, with no detectable ra-

581s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



TUESDAY, SEPTEMBER 27TH 2011

dioactive inflammation observed. Using BM-chimera mice, we established a mouse
model of chronic asthma characterized by significant increment of the thickness
of airway subepithelial base membrane and smooth muscle layers. OVA treatment
caused many GFP+ cells to appear in the sites of small airway inflammation. The
extravascular localization of some GFP+ cells and their morphology was not con-
sistent with leukocytes. Flow-cytometric analysis revealed a significant increase in
Col I+GFP+ cells and a-SMA+GFP+ cells in OVA-treated GFP BM-chimera mice.
Conclusions: Considerable Col I-producing cells and a-SMA-producing cells
originated from bone marrow in the lung tissues of OVA-induced chronic asthma
mice and bone-marrow derived adult stem cells are at least partly responsible for
asthmatic airway remodeling.

P3275
Efficient gene transduction of adipose tissue-derived mesenchymal stem cells
(MSCs) for asthma research
Luis Antonio Mariñas-Pardo1,2 , Óscar Amor-Carro1,3 , Laura Núñez-Naveira3,
Beatriz Lema-Costa3, Javier García-Castro2, David Ramos-Barbón1,3.
1Respiratory Research Unit, Complexo Hospitalario Universitario A
Coruña/INIBIC, A Coruña, Spain; 2Cellular Biotechnology Unit, Instituto de
Sañud Carlos III, Madrid, Spain; 3Respiratory Department, Hospital de la Santa
Creu i Sant Pau, Barcelona, Spain

Background: MSCs may offer therapeutic potential for asthma due to their im-
munomodulatory properties and host tolerability. MSCs may however be involved
in airway remodeling. Solid preclinical development is therefore indispensable
prior to clinical trial attempts. We aimed at establishing a technique for MSC
genetic engineering and in vivo tracking in experimental asthma.
Methods: A gene transfer retroviral vector to induce permanent green fluorescent
protein (GFP) expression on MSCs was generated. MSC cultures were produced
from abdominal adipose tissue of adult mice, as per established procedures (Mesen-
Cult Kit, StemCell Technologies). GFP expression was assessed by flow cytometry
and fluorescent microscopy. The MSC phenotype was verified by cell surface
marker analysis, and by differentiation in adipogenic and osteogenic commercial
media followed by oil-red and alizarin-red staining.
Results: Passage-4 cells targeted with a single retroviral hit at a multiplicity of
infection of 1 preserved 99.4% cell viability and yielded 82.6% transduced cells
highly expressing GFP. The cells showed a Sca-1+CD44+CD14-CD45-CD11b-

MSC phenotype, and differentiated into adipocyte and osteocyte lineages in con-
ditioned media.
Conclusions: Adipose tissue derived MSCs can be efficiently transduced with
retroviral vectors for permanent gene expression. This provides a tool for in vivo
MSC tracking to remodeling airways, and for exploring pathogenic mechanisms
and therapeutic avenues through MSC genetic modifications.
Funded by the Fondo de Investigación Sanitaria of Spain & European Regional
Development Fund, a GlaxoSmithKline Collaborative Research Trial and SEPAR.

P3276
Analysis of P2Y12 receptor responsiveness to cysteinyl leukotrienes
Holly Foster, Elisabeth Stafflinger, Tak Lee, Grzegorz Woszczek. MRC & Asthma
UK Centre in Allergic Mechanisms of Asthma, King’s College London, London,
United Kingdom

Leukotriene E4 (LTE4), the most stable of the cysteinyl leukotrienes (cysLT), binds
poorly to classical type 1 and 2 cysLT receptors although it may potently induce
bronchial constriction, airway hyperresponsiveness and inflammatory cell influx
to the lungs of asthmatic individuals. Evidence of the presence of a previously
unidentified LTE4 receptor has also been provided in CysLT1

-/CysLT2
- double

knock out mice. A recent study has suggested that purinergic receptor P2Y12 is
required for LTE4 mediated pulmonary inflammation in a mouse model of asthma.
The aim of the study was to characterise the responsiveness of human P2Y12 to
cysteinyl leukotrienes. A model of human CysLT1, CysLT2 and P2Y12 transiently
overexpressed in HEK293 cells was used and responsiveness to different agonists
was measured using intracellular calcium and cAMP assays. The responsiveness
of human P2Y12 stably overexpressed in CHO cells was also analysed using a
β-arrestin recruitment assay. CysLTs induced concentration dependent calcium
mobilisation in cells overexpressing CysLT1 and CysLT2 but failed to induce any
calcium response in cells expressing P2Y12 or P2Y12+Gα16. In contrast, a selec-
tive P2Y12 agonist 2-MeSADP, induced specific calcium flux in cell expressing
P2Y12+Gα16. Similarly, specific response to 2-MeSADP, but not to cysLTs was
also observed in cells expressing P2Y12 when intracellular cAMP and β-arrestin
signalling was analysed. These results suggest that LTE4 as well as other cysLTs
may not activate intracellular signalling acting through human P2Y12 and another
LTE4 specific receptor has yet to be identified.

366. Inflammation and genes in childhood
asthma

P3277
Do exhaled non-invasive inflammatory markers correlate with respiratory
symptoms and lung function in a longitudinal study of childhood asthma?
Charlotte Robroeks1, Quirijn Jöbsis1, Ger Rijker2, Will Wodzig3, Aalt Bast4,
Edward Dompeling1. 1Paediatric Pulmonology, Maastricht University Medical
Centre, Maastricht, Netherlands; 2Paediatrics, University Medical Centre
Utrecht, Utrecht, Netherlands; 3Clinical Chemistry, Maastricht University
Medical Centre, Maastricht, Netherlands; 4Pharmacology and Toxicology,
University Maastricht, Maastricht, Netherlands

Background: Worldwide the level of asthma control is far from optimal. Asthma
management is currently based on symptoms and lung function indices. Non-
invasive inflammatory markers like exhaled nitric oxide may have additional value
for asthma management. Little longitudinal data are available.
Aim: To study the relationship between non-invasive inflammatory markers and
conventional parameters, during stable periods and during exacerbations.
Methods: 40 Children with asthma (aged 5-16yrs), visited the outpatient clinic
every two months during one year. In addition, 4 extra visits were planned during
an exacerbation. Every visit the asthma control questionnaire (ACQ) was assessed,
lung function was performed and non-invasive inflammatory markers (FeNO, and
nitrate, 8-isoprostane, interleukin-5 and tumor necrosis factor-alpha in exhaled
breath condensate) were measured.
Results: 16 Of the 40 children experienced an asthma exacerbation. No signif-
icant correlations were founds between non-invasive inflammatory markers and
conventional parameters (Spearman, p>0.05).

Correlations between conventional parameters and non-invasive inflammatory markers in child-
hood asthma

Stable asthma Exacerbations

FeNO–FEV1 –0.10±0.07 –0.19±0.13
FeNO–ACQ 0.11±0.07
8-isoprostane–FEV1 –0.002±0.08 –0.06±0.18
8-isoprostane–ACQ –0.03±0.07
Nitrate–FEV1 –0.05±0.07 –0.16±0.17
Nitrate–ACQ 0.04±0.06
IL-5–FEV1 0.15±0.10 –0.08±0.11
IL-5–ACQ –0.10±0.07
TNFα–FEV1 0.10±0.59 –0.14±0.11
TNFα–ACQ –0.08±0.08

Data were expressed as mean ± standard error.

Conclusions: This study showed that exhaled non-invasive inflammatory markers
provide additional information about childhood asthma compared to conventional
parameters.

P3278
Cytokines and chemokines in the airway epithelial lining fluid are
down-regulated in newborns of atopic mothers
Nilofar Følsgaard1, Bo L.K. Chawes1, Morten A. Rasmussen2,
Klaus Bonnelykke1, Susanne Brix3, Hans Bisgaard1. 1Copenhagen Prospective
Studies on Asthma in Childhood; COPSAC, Health Sciences, University of
Copenhagen, Copenhagen University Hospital, Gentofte, Copenhagen, Denmark;
2Faculty of Life Sciences, University of Copenhagen, Frederiksberg, Copenhagen,
Denmark; 3Center for Biological Sequence Analysis, Department of Systems
Biology, Technical University of Denmark, Lyngby, Copenhagen, Denmark

Background: We have analyzed cytokines and chemokines in the nasal airway
epithelial lining fluid in asymptomatic neonates born of atopic and non-atopic
parents.
Method: 18 cytokines and chemokines were assessed in the nasal airway epithelial
lining fluid in 309 1 month old neonates from the novel unselected Copenhagen
Prospective Study on Asthma in Childhood (COPSAC2010) birth cohort. 56% of
mothers and 47% of fathers had a history of asthma, allergy and/or eczema.
Results: Children with atopic mothers had significantly lower levels of CCL26
(eotaxin-3); CXCL10 (IP-10); IFNγ, IL13, IL1β,IL2, IL4, CXCL8 (IL8), TNFα,
CCL11 (Eotaxin-1), CCL2 (MCP-1), CCL13 (MCP4) and CCL22 (MDC), com-
pared to children of non-atopic mothers: and exhibited a non-significant trend of
lower levels of IL10, IL12p70, IL5, CCL4 (MIP-1β) and CCL17 (TARC); while
none of the cytokines or chemokines exhibited trend of high levels in children of
atopic mothers.
Father’s atopic status was not significantly associated with the level of these
mediators.
Conclusion: Maternal atopy (but not paternal) is associated with a general down-
regulation of Th1, Th2 and regulatory cytokines and chemokines in the nasal
airway epithelial lining fluid in asymptomatic neonates.
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P3279
Comparison of online single-breath versus multiple-breath exhaled nitric
oxide at school entry in a cohort of unselected children
Oliver Fuchs1, Philipp Latzin1, Florian Singer1, Elena Proietti1 ,
Elisabeth Kieninger1, Urs Frey1,2 . 1Division of Pulmonology, Department of
Paediatrics, University Children’s Hospital, University of Bern, Bern,
Switzerland; 2University Children’s Hospital (UKBB), University of Basel, Basel,
Switzerland

Despite requiring less cooperation there are no standards for online multiple-
breath (mb) measurements of exhaled nitric oxide (eNO) with uncontrolled flow
rate and no studies comparing them to more difficult online single-breath (sb) eNO
measurements in young children.
Online eNOsb and eNOmb were measured by a chemoluminescence analyzer con-
nected to an ultrasonic flowmeter in N=73 children of a birth cohort of unselected
children at a mean±SD age of 6.1±0.2 years. During measurements, we aimed for
20 tidal breathing manoeuvres for eNOmb and for 3 eNOsb manoeuvres accord-
ing to current standards. We compared both techniques by standard comparison
methods including regression analysis and Bland-Altman plots.
After strict quality control, eNOmb and eNOsb measurements were acceptable in
n=56 and n=53 children, respectively. Paired data were available for n=46 children
(43.5% males). With r2=0.85, p<0.0001, eNOmb was significantly correlated with
eNOsb (mean±SD 8.2±5.8 ppb) after computing NO output or after extrapolation
to an expiratory flow rate of 50 mL/s (eNOmb50, mean±SD 9.0±5.8 ppb), also
on a log-log scale. The mean difference between eNOmb50 and eNOsb according
to standards was -0.9 ppb with upper and lower limits of agreement of 3.9 and
-5.7 ppb, respectively.
At school entry, online eNOmb with uncontrolled flow rate is highly correlated
with the gold standard of eNOsb measurements controlling for expiratory flow.
The wide range of limits of agreement hampers eNOmb use in population-
based research. Being less dependent on cooperation at this age, it might be a
promising additional tool for the clinical setting to discriminate between disease
groups.

P3280
Factors associated with high levels of exhaled NO in children using asthma
medication
Susanne Vijverberg1,2 , Ellen Koster1, Leo Koenderman2, Dirkje Postma3,
Gerard Koppelman4, Kors van der Ent5, Jan Raaijmakers1, Anke-Hilse
Maitland-van der Zee1. 1UIPS, Division of Pharmacoepidemiology and Clinical
Pharmacology, Utrecht University, Utrecht, Netherlands; 2Department of
Respiratory Medicine, University Medical Center Utrecht, Utrecht, Netherlands;
3Department of Pulmonology, University Medical Center Groningen, University
of Groningen, Groningen, Netherlands; 4Department of Pediatric Pulmonology
and Pediatric Allergology, Beatrix Children’s Hospital, University Medical
Center Groningen, University of Groningen, Groningen, Netherlands;
5Department of Pediatric Respiratory Medicine, Wilhelmina Children’s Hospital,
University Medical Center Utrecht, Utrecht, Netherlands

Background: A high fractional nitric oxide concentration in exhaled breath (FeNO)
is thought to be a marker of ongoing airway inflammation and may reflect poor
asthma control.
Objectives: To study factors associated with high FeNO in children using asthma
medication.
Methods: Our study population consists of 602 children (age 4-12 years) who used
asthma medication in the past year and participated in the PACMAN (Pharmaco-
genetics of Asthma medication in Children: Medication with ANti-inflammatory
effects)-cohort study. FeNO was measured using an electrochemical hand-held de-
vice (Niox Mino, Aerocrine, Sweden). Data on respiratory symptoms, medication
use, therapy adherence and environmental factors were collected using a ques-
tionnaire. Asthma control was defined using the Asthma Control Questionnaire
(ACQ). Children with high FeNO (>25 ppb) were compared to children with
normal FeNO (5-25 pbb). Logistic regression analysis was used to study factors
associated with high FeNO.
Results: FeNO could be measured in 501 children (83%); FeNO was high in 134
children (27%). Children with high FeNO were older than children with normal
FeNO (mean age: 9.8 vs 8.7 years, p<0.01). In addition, high FeNO was associated
with a lower chance of good adherence to asthma medication (OR: 0.4; 95%CI
0.2-0.6) and a lower chance of well-controlled asthma according to the ACQ (OR
0.5; 95%CI 0.4-0.8).
Conclusions: In our cohort of children using asthma medication, high FeNO is
associated with higher age, lower adherence and less well-controlled asthma at
population level. Further research is necessary to assess the value of FeNO for the
individual patient.

P3281
The relationship between exhaled nitric oxide measurements and subsequent
asthma control in a cohort of children followed over 12-months
Rebecca Cutts, Steve Turner. Child Health, University of Aberdeen, Aberdeen,
United Kingdom

Introduction: Exhaled nitric oxide (FENO) may be a useful biomarker for child-
hood asthma control but clinical studies have been disappointing. The aims of the

present observational study was to relate FENO values with later asthma control
and to derive clinically useful FENO cut off values.
Methods: Children with stable asthma were recruited. Exhaled NO was measured
at two month intervals when the Childhood Asthma Control Test (CACT) was also
completed.
Results: Forty nine children with stable asthma were recruited in whom 252 FENO
measurements were made. Exhaled NO was inversely related to CACT after two
months (rho -0.22, p=0.005, n=158) and four months (rho -0.23, p=0.009, n=127)
but not six months (rho -0.12, p=0.256, n=93). There were 121 2-month periods
when asthma remained well controlled (mean initial FENO 20.9ppb [95%CI 17.6,
23.5]), 12 when control was gained (35.0ppb [22.1, 55.3]), 8 when good control
was lost (28.3ppb [12.4, 64.7]) and 15 when control remained poor (19.0ppb
[95%CI 13.2, 27.4]); the difference in FENO between remain controlled and be-
came controlled was significant (p=0.022). Exhaled NO of >46ppb had sensitivity
of 63% and specificity of 77% for predicting future loss of asthma control (AUC
0.61). Exhaled NO of >22ppb had a sensitivity of 65% and specificity of 58% for
a future reduction in CACT of 3 points (AUC 0.65).
Conclusions: Increased FENO is associated with reduced asthma control over the
following four months. In this population of stable asthmatic children, increased
FENO lacked precision for predicting future changes in asthma control. Exhaled
NO might be useful in predicting ongoing well-controlled asthma.

P3282
A longitudinal study of exhaled nitric oxide in children – What explains
intersubject variability of measurements?
Rebecca Cutts, Steve Turner. Child Health, University of Aberdeen, Aberdeen,
United Kingdom

Introduction: Exhaled nitric oxide (FENO) may be a biomarker for asthma but
clinical trials where FENO is used to guide asthma treatment have been disappoint-
ing. Exhaled NO measurements may not be suited to individuals with increased
variability of values. We hypothesised that the variability of FENO measurements
is heterogeneous within a population and sought to describe factors associated
with increased variability for repeated measurements of FENO.
Methods: Children with and without asthma were recruited from the community
and completed respiratory questionnaires. A subset of the cohort attended an initial
phenotyping assessment which included spirometry, bronchodilator response and
skin prick reactivity. Exhaled NO was measured every two months over a 12 month
period. The coefficient of variation (CV) for FENO measurements was calculated
for each individual.
Results: One hundred and eighty children were recruited including 49 with
asthma and 893 FENO measurements were made (median 5 measurements per
child). Eighty two children attended the clinical assessment. The following were
not associated with altered CV: asthma, eczema or hayfever; male gender; body
mass index; skin prick reactivity; spirometry; bronchodilator response; exposure
to pets, smokers or damp at home. There was an inverse relationship between age
and FENO CV (rho= -0.16, p=0.038). Among the asthmatic children, there was no
correlation between FENO CV and treatment step or dose of inhaled steroid.
Conclusions: Measurements of FENO are variable between individuals. Younger
age, but not atopy, asthma status or treatment, is associated with increased vari-
ability in FENO over 12 months.

P3283
Exhaled nitric oxide and clinical phenotype of childhood asthma
Bruno Mahut1, Séverine Peyrard2, Christophe Delclaux1. 1Physiology, Georges
Pompidou Hospital, Paris, France; 2Clinical Research Unit (Statistics), Georges
Pompidou Hospital, Paris, France

Question. To evaluate whether exhaled NO (FENO0.05) is associated with patho-
physiological characteristics such as airway tone (bronchodilator response) and
inflammation (inhaled corticosteroid [ICS]-dependent inflammation), and with
phenotypes of childhood asthma.
Methods: We performed multivariate and k-means cluster analyses in a population
of 169 asthmatic children (age ± SD: 10.5±2.6 years) recruited in a cohort charac-
terized in a cross-sectional design using 28 parameters of different domains: atopy,
environment (tobacco), control, exacerbations, treatment (ICS and long-acting
bronchodilator agonist), and lung function (airway architecture and tone).
Results: Two subject-related (height and atopy) and two disease-related character-
istics (bronchodilator response and ICS dose>200 μg/d) explained 36% of exhaled
NO variance. Principal component analysis isolated 9 domains and 4 clusters were
identified: 1 (47%): boys, unexposed to tobacco, with well-controlled asthma; 2
(26%): girls, unexposed to tobacco, with well-controlled asthma; 3 (6%): girls or
boys, unexposed to tobacco, with uncontrolled asthma and increased tone, and 4
(21%): girls or boys, exposed to parental smoking, with small airway to lung size
ratio and uncontrolled asthma. Importantly, FENO0.05 was not different in these
four clusters.
Conclusion: Despite its relationships with pathophysiological characteristics,
FENO0.05 does not help to identify a relevant phenotype of asthmatic children.
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P3284
Abnormalities in spirometry, impulse oscillometry and exhaled nitric oxide in
the university freshmen who have outgrown of bronchial asthma
Shingo Takanashi1, Akihito Hayashi2, Takeshi Morimoto2, Kageaki Taima2,
Junichi Denpoya2, Yoshihito Tanaka2, Hisashi Tanaka2, Ken Okumura2. 1Health
Administration Center, Hirosaki University, Hirosaki, Aomori, Japan;
2Respiratory Medicine, Hirosaki University Graduate School of Medicine,
Hirosaki, Aomori, Japan

Background: Incidence of asthma, particularly in childhood, is rising. Current
asthma prevalence is higher in children than in adults, suggesting that children with
asthma may outgrow their disease. It has been long believed that the prognosis for
asthma occurring in infancy or childhood is good, and that in most patients the
symptoms would resolve by the age of puberty. However, little is known about the
lung function of outgrown subject. In this study, we recruited the subjects who had
outgrown of asthma and performed spirometry, impulse oscillometry and exhaled
nitric oxide (eNO) measurement.
Method: The freshmen in our university with a history of asthma (group A, n=54)
and without a history of asthma (group B, n=63) were recruited. All group A
subjects were currently free from symptoms and underwent no treatment. Lung
function was estimated by CHEST-HI801 (CHEST, JAPAN). Impulse oscillom-
etry was performed using MostGraph (CHEST, JAPAN). Exhaled NO level was
measured by NO analyzer (SIEVERS NOA, USA).
Results: FEV1% was significantly lower in group A than in group B (88.6±6.1%
vs 91.2±4.6%; p=0.01). The mean levels of%FEV1,%Vdot50 and%Vdot25 were
lower in group A than in group B, though not significant. The levels of R5-20
and Fres were significantly higher in group A than in group B (R5-20: 0.81±0.07
cmH2O/L/s vs 0.62±0.05 cmH2O/L/s; p=0.03) (Fres: 7.9±0.4 Hz vs 6.4±0.3 Hz;
p<0.01). Also, the level of eNO was significantly higher in group A than in group
B (49.7±4.3ppb vs 37.4±2.6ppb; p=0.01).
Conclusions: The subjects who had outgrown of asthma still have impaired lung
function, a follow-up examination of lung function may be needed.

P3285
8-isoprostane in exhaled breath condensate in healthy and asthmatic
children, and its relationship with tobacco smoke exposure
Belda Ramírez1, Caballero Balanzá2, Martorell Aragonés2,
Escribano Montaner3. 1Laboratorio de Función Pulmonar. Instituto Nacional de
Silicosis. Area de Gestión del Pulmon., H. Central Universitario de Asturias.,
Oviedo, Asturias, Spain; 2Unidad de Alergia, Hospital General Universitario,
Valencia, Spain; 3Unidad de Neumología Infantil, Hospital Clínico. Facultad de
Medicina, Valencia, Spain

Introduction: 8-Isoprostane is an oxidative stress marker, which rises in asthma
and in exposure to tobacco smoke.
Objectives: 1) Differences in the concentration of 8-isoprostane in exhaled breath
condensate (EBC) between asthmatics and healthy children. And also between
children with recurrent wheezes and healthy preschool children. 2) Relationship
between levels of 8-isoprostane and passive smoke exposure.
Methods: 70 children (6 to 14 years) were recruited in 2 groups: 40 asthmatic and
30 healthy children. Also 46 children (8 months to 5 years) were recruited in other
2 groups: 25 with recurrent wheezes and 25 as controls. EBC was colleted through
the exhaled condenser. 8-isoprostane was determined by enzyme immunoassay.
Data about number of smokers living with the child, cigarettes/day and the smoking
place was asked.
Results: 8-isoprostane concentrations were lower between in the group of healthy
children than in children with asthma (p<0.004, Mann-Whitney U: 343, mean
difference: 6.2 (4.7)). Moreover 8-isoprostane levels differ according to smoking
habits of parents (ANOVA F=8.28, P<0.001) and children whose parents smoke
at home have higher levels than those of nonsmoking parents (mean difference
22.4, p=0.003). Similarly happened to children from 8 months to 5 years (ANOVA
F=8.23, p<0.001) and (mean difference = 141.3, p<0.001).
Conclusions: 1. There are significant differences in the concentrations of 8-
isoprostane in EBC from asthmatic children 6-14 years old and healthy and also in
preschool children. 2. Passive exposure to tobacco smoke increases concentrations
of 8-isoprostane, in the EBC of children in both age groups.

P3286
DENND1B gene variants are associated with elevated exhaled nitric oxide in
healthy neonates
Anne Louise Bischoff1, Bo L.K. Chawes1, Eskil Kreiner-Møller1,
Hakon Hakonarson2, Hans Bisgaard1. 1Copenhagen Prospective Studies on
Asthma in Childhood; COPSAC, Health Sciences, University of Copenhagen,
Copenhagen University Hospital, Gentofte, Copenhagen, Denmark; 2Centre for
Applied Genomics and Division of Human Genetics, The Children’s Hospital of
Philadelphia, University of Pennsylvania School of Medicine, Philadelphia, PA,
United States

Background: Increased fractional exhaled nitric oxide (FeNO) values in neonates
are associated with early transient wheeze, but risk factors driving this association
are largely unknown.
Objectives: To study perinatal and genetic determinants of elevated FeNO in
healthy neonates.

Methods: FeNO was measured during sedation in 253 healthy symptom-free
1-month-old neonates in relation to infant spirometry testing. The children belong
to the COPSAC clinical birth cohort born to asthmatic mothers. The risk factor
analyses included genetic variants in DENND1B, Filaggrin and ORMDL3; anthro-
pometrics; demographics; socioeconomic status; paternal atopic history; maternal
intake of paracetamol, antibiotics, smoking during third trimester of pregnancy;
and pathogenic bacterial colonization of the neonatal airway.
Multivariate analyses were done using generalized linear models.
Results: Median neonatal FeNO level was 16.0ppb (Q1-Q3, 12.0-22.0ppb). The
DENND1B risk allele, rs2786098, (major allele) was significantly associated with
increased levels of FeNO (additive model, β-coefficient, 2.90ppb; 95% CI, 0.38-
5.43; P=0.02). Children with atopic fathers also showed increased values of FeNO
(β-coefficient, 2.90ppb; 95% CI, 0.38-5.43; P=0.02).
None of the remaining genetic or environmental risk factors were associated with
neonatal FeNO levels.
Conclusion: Variants in the DENND1B locus of chromosome 1q31.3 and paternal
atopy are associated with elevated FeNO levels in 1-month-old newborns prior to
development of any atopic symptoms. These findings suggest that the DENND1B
risk allele confer an increased risk of wheezy illnesses through modifications
associated with NO metabolism very early in life.

P3287
Interleukin-10 polymorphisms influence the neonatal immune response and
may be a risk factor for childhood allergic disease and wheeze
Diana Raedler, Sabina Illi, Isolde Schleich, Elisabeth Klucker, Elif Turan,
Erika von Mutius, Bianca Schaub. Department of Pulmonary & Allergy,
University Children’s Hospital Munich, Munich, Germany

Background: The interleukin-10 gene (IL10) encodes the anti-inflammatory cy-
tokine IL-10, which is crucial for the development of immune tolerance and T cell
regulation. IL-10 polymorphisms were proposed to influence the asthma phenotype
including pulmonary function. We studied the influence of IL-10 single nucleotide
polymorphisms (SNPs) early in life on Th1/Th2 lineage fate, T regulatory cells
and pro-inflammatory cytokines. Furthermore, the effect of the SNPs on allergic
diseases and wheeze was examined at 3 years of age.
Methods: Cord blood of 200 healthy neonates was genotyped for 8 SNPs
and one deletion in IL-10. CBMCs were cultured unstimulated or follow-
ing stimulation [Lipid A, peptidoglycan, phytohemagglutinin, house dust mite
(Derp1), Derp1+Lipid A]. Treg-marker mRNA expression (FOXP3, GITR, LAG3),
Th1/Th2-cytokines, TNF-α and GM-CSF were assessed. A follow-up regarding
allergic diseases and wheeze was performed (3ys).
Results: The majority of IL-10 SNP carriers showed a similar pattern of cytokine
secretion and Treg-marker expression with increased IFN-γ secretion (Th1), re-
duced IL-5 (Th2), pro-inflammatory TNF-α and GM-CSF and reduced Treg-marker
expression. The effects were primarily observed after innate and allergic stimula-
tion. Carriers of five IL-10 SNPs and the IL-10 deletion showed increased risk for
wheeze or atopic symptoms.
Conclusions: Polymorphisms in IL-10 influence primarily Th1/Th2 cytokine se-
cretion and Treg-marker expression after innate and allergic stimulation early in
life. This may be relevant for immune maturation and potentially for childhood
atopy and wheeze.

P3288
Phenotyping atopic dermatitis in children by filaggrin status. The COPSAC
clinical birth cohort study
Charlotte Giwercman Carson1, Morten Arendt Rasmussen2, Jacob P. Thyssen3,
Torkil Menné3, Hans Bisgaard1. 1The Copenhagen Prospective Studies on
Asthma in Childhood; Health Sciences, University of Copenhagen & The Danish
Paediatric Asthma Centre, Copenhagen University Hospital Gentofte, Gentofte,
Denmark; 2Faculty of Life Sciences, University of Copenhagen, Frederiksberg,
Denmark; 3Department of Dermato-Allergology, Copenhagen University
Hospital Gentofte, Hellerup, Denmark

Background: Filaggrin null mutations result in an impaired skin barrier function
and are associated with atopic dermatitis. Clinical observations suggest a distinct
phenotype for patients with the filaggrin null genotype.
Objective: To characterize and compare the clinical presentation and course of
atopic dermatitis within the first 7 years of life in children with and without
filaggrin null mutations.
Method: The COPSAC cohort is a prospective, longitudinal, birth cohort study of
397 Caucasian children born to mothers with a history of asthma, followed for 7
years with scheduled visits every 6 months as well as visits for acute exacerba-
tions of dermatitis. Atopic dermatitis was defined in accordance with international
guidelines and dermatitis reactions were accurately described at every visit using
35 predefined localizations and 10 different characteristics.
Results: A total of 170 (43%) of 397 children suffered from atopic dermatitis
before age 7. The R501X and 2282del4 filaggrin null mutations were associated
with a higher number of acute visits (3.6 vs. 2.7; p=0.04), more severe dermatitis
(moderate-severe SCORAD 44% vs. 31%; p=0.14), more widespread dermatitis
(10% vs. 6% of the body, p<0.001), an earlier age at onset of dermatitis (246
vs. 473 days, p<0.0001), dermatitis more often localized at exposed areas (hands,
feet, extensor areas, cheeks), and with dermatitis spots characterized by an up
regulation in both acute and chronic markers.
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Conclusion: Filaggrin mutations represent a genetically defined endophenotype,
characterized by early onset and a more severe dermatitis with particular predilec-
tion to the exposed areas of the body.

P3289
Gene expression of inflammatory markers in wheezing preschool children;
the ADEM study
Ester M.M. Klaassen1, Kim D.G. van de Kant1, John Penders2, Gertjan M. den
Hartog3, Shufan Qi3, Quirijn Jöbsis1, Onno C.P. van Schayck4, Gerard
H. Koppelman5, Guillaume van Eys6, Edward Dompeling1. 1Department of
Paediatric Pulmonology, School for Public Health and Primary Care (CAPHRI),
Maastricht, Netherlands; 2Department of Epidemiology, School for Public Health
and Primary Care (CAPHRI), Maastricht, Netherlands; 3Department of
Toxicology, Faculty of Health, Medicine and Life Sciences, Maastricht,
Netherlands; 4Department of General Practice, School for Public Health and
Primary Care (CAPHRI), Maastricht, Netherlands; 5Department of Pediatric
Pulmonology and Pediatric Allergology, University Medical Center Groningen,
Groningen, Netherlands; 6Department of Genetics and Cell Biology,
Cardiovascular Research Institute Maastricht, Maastricht, Netherlands

Background: Wheeze affects 20-40% of preschool children. Of all wheezers 30%
will have persisting symptoms after the age of six that develop into asthma which
is characterized by chronic airway inflammation. Whether airway inflammation is
a characteristic of preschool wheezing is poorly documented.
Aim: To assess cross-sectional differences in gene expression of several important
inflammatory markers in venous blood cells in preschool children with recurrent
wheeze compared to healthy controls.
Methods: In total, 202 children with recurrent wheeze (ISAAC questionnaire ≥2
wheezing episodes) and 50 children without respiratory symptoms, age 2-3 year
were selected. Total RNA was extracted from peripheral blood mononuclear cells.
Gene expression of 21 genes was assessed and corrected for geometric mean of
3 housekeeping genes. Both unadjusted and adjusted (controlling for age, gender,
passive smoking and pet exposure) logistic regression analysis was subsequently
conducted.
Results: Gene expression was successfully analysed in 223 children. Expression of
the catalase gene (CAT) showed a statistically significant inverse association with
recurrent wheeze (ORadjusted 0.65 (0.48-0.88) p=0.005). Expression of interleukin-
17 (IL17) showed a statistically significant positive association with recurrent
wheeze (ORadjusted 3.04 (1.33-6.92) p=0.008). None of the other genes showed a
significant relationship between gene expression level and recurrent wheeze.
Discussion: A decrease of CAT expression and an increase of IL17 expression
was observed in preschool children with recurrent wheeze. This may point towards
the importance of different inflammatory pathways in children with preschool
wheezing.

P3290
The chitinase-like protein YKL-40 is elevated in children with severe asthma
Anna James1, Björn Nordlund1,2 , Jon Konradsen1,2, Lovisa Johansson1,
Marri Verhoek3, Rolf Boot3, Sven-Erik Dahlén1, Gunilla Hedlin1,2. 1Centre for
Allergy Research, Karolinska Institutet, Stockholm, Sweden; 2Department of
Women’s and Children’s Health, Karolinska University Hospital, Stockholm,
Sweden; 3Academic Medical Centre, University of Amsterdam, Amsterdam,
Netherlands

Background: Chitinase family proteins are associated with airway inflammation
in adults, yet it is unknown whether levels are altered in children with asthma. Our
aim was to examine chitotriosidase (CHIT1) and YKL-40 (CHI3L1) as potential
biomarkers of airway inflammation in children, taking into account possible effects
of genetic variation.
Methods: Blood samples were obtained from children aged 6-18 with controlled
(n=39) and severe (n=57) asthma, described in Konradsen et al. (Pediatric Allergy
Immunology 2011;22:9-18). Serum chitotriosidase activity and YKL-40 levels
were analysed in a subset of patients and compared to 41 healthy children. DNA
samples were genotyped for a null 24bp duplication in CHIT1 and the CHI3L1
promoter SNP Rs4950928.
Results: YKL-40 levels were significantly greater in severe asthmatics com-
pared to healthy children, whereas chitotriosidase activity was no different in
asthmatics compared to controls. Genetic variation affected both YKL-40 levels
and chitotriosidase activity. The CHI3L1 Rs4950928 CC allele was associated
with greater levels of serum YKL-40 (24.3 (16.7-29.6)) than the CG allele (19.4
(14.9-23.3), p=0.008). Children lacking the 24bp duplication in CHIT1 showed
greater chitotriosidase activity (68.0 (56.6-89.7)) than those heterozygous for the
duplication (35.6 (26.9-41.8), p<0.001).

Healthy Controlled Asthma Severe Asthma

YKL-40, ng/ml 14.5 (9.2–20.6) 16.3 (15.0–18.3) 19.1 (13.9–23.0)*
Chitotriosidase activity, nmol/ml/hr 59.3 (40.6–93.8) 51.9 (35.7–60.1) 67.5 (38.8–85.1)

*p=0.024 vs healthy, median (IQR).

Conclusions: These results suggest that serum YKL-40 is a genetically influenced,
potential new biomarker of airway inflammation in children.

P3291
Dysregulated peripheral blood miRNAs in murine experimental and human
childhood asthma
Nikola Schulz1,2 , Sabine Bartel1,2, Francesca Alessandrini2, Gaby Heilig2,
Oliver Eickelberg1, Joachim Heinrich3, Susanne Krauss-Etschmann1,2.
1Comprehensive Pneumology Center, Ludwig-Maximilians University, Asklepios
Clinic Gauting and Helmholtz Zentrum München, 2Ludwig-Maximilians
University Munich, Dr. von Haunersches Kinderspital, 3ZAUM, Center for
Allergy and Environment, Division of Environmental Dermatology and Allergy,
Technical University and Helmholtz Zentrum München, 4Environmental
Epidemiology, Helmholtz Zentrum München, Munich, Germany

The involvement of genetic and environmental factors in asthma is evident. As
miRNAs can both respond to the environment and regulate complex signalling
networks at the posttranscriptional level they may be implicated in the disease.
In previous work we have identified dysregulated pulmonary miRNAs in experi-
mental asthma (ERS Barcelona 2010, abstract 6106). In the present study we were
interested to see if selected lung miRNAs are also altered in murine peripheral
blood and whether these changes are similar in peripheral blood of asthmatic
children. MiRNAs were quantified by rt-qPCR in blood from ovalbumin sensitized
and challenged Balb/c mice and controls. Ten year old children were selected
based on the following criteria: current allergic asthma, absence of acute infections
and ETS exposure. Age matched controls from the same cohort were included
when they never had asthma and were free from acute infections. MiRNAs were
quantified in bio-banked blood samples.
Out of 10 children with diagnosed asthma 6 had a record of atopic eczema at any
time and 4 had had allergic rhinitis ever.
A set of 5 differentially regulated miRNAs (miRNA 17-5p, 21, 144, 181a, 451)
in murine lung were chosen to be examined in blood samples. Murine blood and
lung tissue miRNAs showed inverse expression patterns. Murine und paediatric
blood samples showed the same trend of regulation compared to healthy controls.
In this study we found opposite expression of selected miRNAs in lung tissue
compared to blood of mice with an asthmatic phenotype. This expression pattern
was similar in human blood samples of asthmatic children. These results call for
further studies to explore blood miRNAs as potential biomarkers in asthma.

P3292
Protection against atopic diseases through farm exposure is partially
mediated by regulatory T cells
Anna Lluis1, Martin Depner1, Philippe Saas2, Beatrice Gaugler2, Jing Liu1,3,
Isolde Schleich1, Vincent Kaulek2, Jean-Charles Dalphin2, Dominique Vuitton2,
Erika von Mutius1, Bianca Schaub1, PASTURE/EFRAIM Study Group.
1Department of Pulmonary and Allergy, University Children’s Hospital Munich,
LMU, Munich, Germany; 2Research Unit Health and Rural Environment,
University of Franche-Comté, Besançon, France; 3Department of Respiratory
Medicine, The Second Hospital of JI LIN University, Chang Chun, China

Background: Our previous studies suggested a protection against allergic dis-
eases through farm exposure. The underlying mechanisms may involve immune
regulation through T cell subsets already present early in childhood.
Objective: To assess whether T regulatory cells (Tregs) are involved in the allergy-
protective effect of farm exposure in childhood and which specific exposures are
relevant.
Methods: 457 pregnant women were recruited before delivery and followed until
the age of 4.5 years in Germany (n=254) and France (n=203) as part of a Eu-
ropean birth cohort study (PASTURE/EFRAIM). Children of families living on
livestock farms were compared to children of families from this region, but not
living on farms. Detailed questionnaires assessed farming exposures over time.
Tregs (CD4+CD25highFOXP3+ expression) in peripheral blood mononuclear cells
(PBMC) were assessed at 4.5 years before and following stimulation (lipopolysac-
charide (LPS), PMA/Ionomycin (PI)) by flow cytometry.
Results: At 4.5 years of age, farm-exposed children showed increased Tregs
following stimulation (LPS, PI), p<0.05). Specifically, exposure to farm milk was
strongly associated with increased Tregs upon LPS and PI-stimulation (p≤0.001).
Exposure to stable was associated with increased Tregs after LPS and PI-stimulation
(p=0.006, p=0.02; respectively).
Conclusions: Farm exposure, and particularly farm milk intake in early childhood,
was associated with an increase of Tregs in early childhood upon specific stimu-
lation. Specific contents of farm milk may modulate the immune system towards
a regulatory profile potentially leading to a protective effect for the development
of childhood allergic diseases.

P3293
The effects of number of siblings, day-care attendance, and farming on
childhood asthma and allergies – The GABRIEL advanced surveys
Jon Genuneit1, David Strachan2, Gisela Büchele1, Juliane Weber3,
Marco Waser4, Barbara Sozanska5, Andrzej Baoznanski5, Paul Cullinan6,
Dick Heederik7, Charlotte Braun-Fahrländer4, Erika von Mutius3. 1Institute of
Epidemiology and Medical Biometry, Ulm University, Ulm, Germany;
2Population Health, St George’s, University of London, London, United
Kingdom; 3University Children’s Hospital, Ludwig-Maximilians-University,
Munich, Germany; 4Swiss Tropical and Public Health Institute, University of
Basel, Basel, Switzerland;51st Department of Paediatrics, Wroclaw Medical
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University, Wroclaw, Poland; 6National Heart and Lung Institute, Imperial
College London, London, United Kingdom; 7Institute for Risk Assessment
Sciences, Utrecht University, Utrecht, Netherlands

Background: Number of siblings, day-care attendance, and exposure to farming
have been shown to reduce the risk of childhood asthma and allergies. It is known
that families living on a farm are larger in size. We explored the interrelation and
independence of these protective effects in the large GABRIELA Surveys.
Methods: The GABRIELA studies are cross-sectional multi-phase surveys on
farming and asthma and allergies among 79,888 children at age 6 to 12. Detailed
data on farming, number of siblings, day-care attendance, wheeze, and specific
serum IgE were collected, in part from a stratified random sample (n>8,000).
We used multivariate logistic regression with weighted stratified techniques where
appropriate to model odds ratios with 95% confidence intervals and to test for
multiplicative interaction.
Results: Farm children have more siblings and less often attend day-care facilities
than their rural peers. More siblings and farming conferred independent protection
from asthma and allergies. No protection by day-care attendance was found. There
was no clear evidence of interaction between family size or day-care attendance
and farming. The prevalence of hay fever was 12% among non-farm only children
and 2% among farm children with more than 2 siblings.
Conclusion: The inverse association of farming with asthma and allergies is found
in all sizes of family, with no clear tendency to total saturation or synergism.
This suggests that different mechanisms may underlie these two protective factors.
Combinations of family size and farm exposure markedly reduce prevalence of
allergic disease and indicate the strength of environmental determinants.

P3294
Polymorphisms in 17q12-21 are associated with asthma exacerbation and
lung function in asthmatic children
Mario Blekic1, Blazenka Kljaic Bukvic1, Neda Aberle1, Susana Marinho2,
Adnan Custovic2, Angela Simpson2. 1Paediatric Department, General Hospital
“Dr Josip Bencevic”, Slavonski Brod, Croatia; 2School of Translational
Medicine, University of Manchester, Manchester, United Kingdom

Background: More then 15 studies associated genetic variants in 17q21 region
with asthma. We aimed to investigate whether amongst Croatian asthmatic children,
genetic variants in this region are associated with asthma severity and exacerbation.
Methods: We recruited 423 children aged 6-18 years with physician-diagnosed
asthma. Information on hospital admission with asthma exacerbations was re-
trieved from medical records. Data on wheeze frequency and environmental
tobacco smoke (ETS) exposure was collected using validated questionnaire. Lung
function (FEV1%predicted) was measured using spirometry. We analyzed 35
haplotype-tagging SNPs in 17q21.
Results: We found significant associations between 4 SNPs and hospital ad-
missions (rs12150079, rs7212938, rs2290400, rs8067378). For example, G allele
homozygotes in rs12150079 were at higher risk of being admitted to hospital than
carriers of A allele (aOR 1.85, 95%CI 1.26-2.72, p=0.002); this SNP was also
associated with current wheezing. Six SNPs were associated with lung function
(rs9635726, rs921651, rs9900538, rs3169572, rs4795403, rs471692). In addition,
we observed significant interaction between 3 SNPs (rs12603332, rs8067378,
rs9303277) and in utero ETS exposure in relation to lung function (pint<0.04),
in that amongst children of mothers who smoked during pregnancy, major allele
homozygotes had lower FEV1%predicted than minor allele carriers, but amongst
non-exposed children there was no difference in lung function between different
genotype groups.
Conclusion: Variants in 17q12-21 region may be associated with asthma severity
and may interact with in utero ETS exposure in determining lung function amongst
asthmatic children.

367. Risk factors and treatment outcomes in
multidrug- and extensively drug-resistant

tuberculosis

P3295
Temporal trend analysis of TB treatment outcomes in the WHO European
region
Masoud Dara1, Giovanni Sotgiu3, Andrei Dadu1, Hans Kluge1,
Malgorzata Grzemska4, Rosella Centis2, Lia D’Ambrosio2, Giovanni
Battista Migliori2 . 1Regional Office for Europe, World Health Organization,
Copenhagen, Denmark; 2WHO Collaborating Centre for TB and Lung Diseases,
Fondazione S. Maugeri, Care and Research Institute, Tradate, Italy;
3Epidemiology and Biostatistics Unit, Department of Biomedical Sciences,
University of Sassari, Sassari, Italy; 4Stop TB Department, World Health
Organization, Geneva, Switzerland

Background: There is scientific evidence that poor treatment outcomes and sub-

optimal TB case management contribute to transmission of TB and development
of drug resistance.
Aim: To evaluate the temporal trends of the proportions of treatment success and
unfavourable outcomes in the Member States of the WHO European Region in
2004-2008.
Methods: Aggregated data on definitive treatment outcomes (cured and treatment
completed, i.e. treatment success; died and failed, i.e. unfavourable outcome),
collected from the national TB recording and reporting systems by WHO Europe,
were analysed.
Results: During the period 2004-2008, the proportions of treatment success among
new TB cases ranged from 64.6% (2,863/4,434) to 76.3% (5,997/7,860) and from
61.2% (70,211/114,721) to 72.0% (55,196/76,681) in low (L) vs middle-high (M-
H) TB incidence (i.e., TB incidence < 20 vs. ≥ 20 cases per 100,000 population)
countries, respectively. Only during the years 2004, 2007 and 2008 the proportion
of treatment success was significantly higher in low TB incidence countries (P<

0.001). Re-treated cases were successfully treated in low incidence countries during
the study period (average treatment success proportion in L and M-H TB incidence
countries were 62.3% and 49.7%, respectively; P< 0.001). Failure trends were
significantly higher in new and re-treated cases in M-H TB incidence countries
(9.8% versus 5.0% and 19.6% versus 10.7% respectively; P< 0.001).
Conclusion: This analysis confirms that sub-optimal treatment outcomes in new
and re-treated TB cases are frequently recorded in the WHO European Region
setting. Introduction and/or strengthening of multidisciplinary interventions to
improve treatment outcomes are urgently needed.

P3296
Predictors of treatment outcome in multidrug-resistant tuberculosis
Olena Oliveira1, Miguel Villar2, Raquel Duarte3,4,5,6. 1Master Degree Course in
Epidemiology, Medical Faculty. Porto University, Porto, Portugal; 2National
Centre of Multi-Resistant Tuberculosis, DGS, Lisboa, Portugal; 3Chest Disease
Centre of Vila Nova de Gaia, Chest Disease Centre of Vila Nova de Gaia, Vila
Nova de Gaia, Portugal; 4Pulmonology Department, Centro Hospitalar de Vila
Nova de Gaia/Espinho EPE, Vila Nova de Gaia, Portugal; 5Reference Centre for
Multi-Resistant Tuberculosis in the North Region of Portugal, Reference Centre
for Multi-Resistant Tuberculosis in the North Region of Portugal, Vila Nova de
Gaia, Portugal; 6Epidemiology, Medical Faculty. Porto University, Porto,
Portugal

Multidrug-resistant tuberculosis (MDR-TB) is a challenge to control programs.In
these cases, treatment is more complex, more expensive and very often less
successful.
The purpose of this study was to analyze the factors that could influence (positively
or negatively)the outcome.
To examine this issue we used data from the National Tuberculosis Program in
Portugal SVIG-TB.For the study,we included all MDR-TB cases reported from
January 2000 to December 2008. To identify the predictive factors related to the
outcome of treatment we used univariate and multiple logistic regression models
with the clinical variables.
During the studied period 130 patients with MDR-TB were notified, of these
94 (72,3%) were male and 36 (27,7%) female, mean age 42 years old (range
40-44). Forty-six patients (35,5%) had a previous treatment and 39 (30%) were
HIV positive. Treatment success (cured or completed treatment) was observed
in 80 (61,5%) patients. Susceptibility and use of pyrazinamide or ethambutol,
susceptibility and use of a fluoroquinolone, the use of five or more drugs in the
treatmant regimen, sputum culture conversion after 2 months of treatment were
predictors of successful outcome of treatment. Treatment insucess (death, default
and failure) was observed in 47 (36,1%) patients. Previous treatment, HIV co-
infection, presence of cavitation on the chest radiograph, resistance of two more
drugs than just isoniazid and rifampicin and positive cultures after 2 to 3 month of
treatment were predictors of poor treatment outcome.
Rapid diagnosis of drug resistance and an appropriate therapy for effective treat-
ment are important conditions for the prevention of spread of resistant strains and
control of MDR-TB.

P3297
Risk factors for drug-resistant tuberculosis in the north of Portugal
Marta Gomes1, Ana Correia2, Denisa Mendonça3,4,5, Raquel Duarte5,6,7,8 .
1Occupational Health, Centro Hospitalar Vila Nova de Gaia/Espinho EPE, Vila
Nova de Gaia, Portugal; 2Public Health, Northern Regional Health
Administration, Porto, Portugal; 3Public Health Institute, Porto University, Porto,
Portugal; 4Institute of Biomedical Sciences Abel Salazar, ICBAS, Porto
University, Porto, Portugal; 5Medical Faculty, Porto University, Porto, Portugal;
6Chest Disease Centre of Vila Nova de Gaia, Chest Disease Centre, Vila Nova de
Gaia, Portugal; 7Pulmonology, Centro Hospitalar de Vila Nova de Gaia/Espinho
EPE, Vila Nova de Gaia, Portugal; 8Reference Centre for Multi-Resistant
Tuberculosis, Northern Regional Health Administration, Porto, Portugal

Although drug resistance is considered the main threat for tuberculosis control, in
Portugal very few studies focused on the risk factors.
The aim of this study was to identify risk factors for drug resistance in patients
with tuberculosis in the North of Portugal.
We performed a retrospective case-control study involving patients with drug-
resistant tuberculosis registered in North of Portugal, between March 2009 and
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April 2010, in order to identify clinical and demographic risk factors for drug-
resistant tuberculosis. We selected 2 controls per case matched according to age
and place of residency. We calculated odds ratios (OR) and performed multivari-
able logistic regression to identify independent predictors. Significant level was
set at 5% significance level.
We enrolled 76 patients with drug-resistant tuberculosis and 152 controls with
drug-susceptible. The mean age of case group was 48.3 (sd=17.0) years. Male
represented 64.5% (n=49) and female 35.5% (n=27). HIV co-infection was present
in 14.5% of cases. In the control group the mean age was 47.9±17,8 years, 59.9%
(n=91) were male and 40.1% (n=61) were female. HIV co-infection was present
in 13.8% of this group. The intravenous drug use [adjusted odds ratio (OR):3.14;
95% CI:1.13-8.,66] and previous treatment (OR: 3.05;95%CI: 1.16-7.98) were
found to be risk factors for TB drug- resistance
In this region, previous tuberculosis treatment and intravenous drug use were
risk factors to drug-resistance. HIV co-infection was not a statistical significant
risk factor for drug-resistant tuberculosis. Identifying clinical predictors of drug
resistance may aid in risk stratification for earlier treatment and infection control.

P3298
Treatment of MDR tuberculosis in Switzerland. A case control study
Werner Karrer, Helena Shang, Patrick Brun. TBC Unit, Luzerner Hoehenklinik
Montana, Crans-Montana, VS, Switzerland

Background: MDR tuberculosis can mostly be cured in western countries, but
treatment with second-line drugs is difficult, long-lasting, provided with many side
effects and expensive.
Methods: The aim of our study was to follow the patients with MDR Tuberculosis,
hospitalized at the Luzerner Höhenklinik Montana (LHM) between 2005 and 2010
and to control their treatment to full recovery. The information in relation to
post clinical treatment was gathered through personal contact with the treating
physicians and telephone interviews with the patients.
Results: Of 46 patients with tuberculosis hospitalized at the LHM between 2005
and 2010, five patients were assessed having multidrug resistant tuberculosis. Three
suffered from pulmonary tuberculosis, one from tuberculous spondylodiscitis, and
one from lymph node tuberculosis. One patient was shown after some weeks of
treatment in a second evaluation the laboratory findings not to have MDR Tbc.
Drug therapy was performed with second line antituberculous drugs in combi-
nation of 4 to 5 drugs like Aminoglycosides, Ethionamid, Oxazolidinones and
Quinolones. Drug therapy was given for at least 12 months. All patients required
initially for a prolonged period intravenous drug therapy. In two patients surgery
was performed during treatment (resection of the upper lobe of the lung, lymph
node resection). All patients showed side-effects,.
Conclusion: Cases of multidrug resistant tuberculosis are still challenging for
physicians and patients as diagnosis may not be evident and treatment remains
difficult. In two cases the diagnosis was delayed due to different reasons. Duration
of treatment is long and complicated, side effects are frequent and especially the
cost of treatment is high.

P3299
Gender and other risk factors for multidrug-resistant (MDR) tuberculosis
(TB) among migrants to Milan, Italy
Alice Repossi1, Monica Delmastro1, Maurizio Ferrarese1, Giovanni Ferrara2,
Nicola Murgia3, Luigi Codecasa1. 1TB Reference Centre- Villa Marelli Institute,
Niguarda Hosp, Milan, Italy; 2Respiratory Medicine Inst., University of Perugia
and Terni, Terni, Italy; 3Section of Occupational Medicine, Occupational and
Environmental Respiratory Diseases and Toxicology, University of Perugia and
Terni, Perugia, Italy

MDR-TB is a threat to global TB control. Identification of risk groups is crucial
in low prevalence countries for early diagnosis and to limit transmission.
Retrospective evaluation of TB cases treated at the Villa Marelli Inst., Milan, Italy,
in the years 2000-2010. Susceptible TB patients (sTB) and MDR-TB patients were
considered for the analysis. Potential risk factors for MDR, such as age, thoracic
or extra-toracic involvement, HIV status, country of origin, etc were evaluated in
a logistic regression model.
Results: 91 MDR-TB and 1510 sTB patients were recorded in the study period.
HIV seropositive status (OR 3.98, CI95% 1.52 -10.39) and being migrant (IM)
from Eastern European countries (OR 3.35, CI95% 1.48 -7.56) were independently
associated to MDR-TB. Stratifying for sex, female subjects from Eastern Europe,
South America and Asia had an higher risk than male from the same regions
(East-European women OR 10.37 CI95% 1.84-58.26 vs men OR 2.06 CI 95%
0.77-5.50; South American women OR 7.06 CI 95% 1.35-36.90 vs men OR 1.04
CI 95% 0.35-3.04; Asian women OR 7.69 CI 95% 1.19-49.68 vs men OR 1.39
CI 95% 0.47-4.11).Treatment success were more frequent in IM women than men
both in sTB (94% vs 88%, P 0.01) and MDR-TB (90%vs 67%, P0.02), in sTB
Italian than IM men (94%vs 88%, P0.01) and in MDR IM than Italian men (67%vs
36%, P0.02).
Conclusions: In an European metropolitan setting, MDR-TB is associated with
origin from regions with high prevalence and with HIV seropositive status. The
finding that female subjects from Eastern Europe, South America and Asia are at
increased risk, opens important questions about equal access to health care and the
need of targeted studies.

P3300
Treatment outcomes of MDR-TB patients notified in Romania during
2005-2007
Nicoleta Cioran, Elmira Ibraim, Horia Cocei. National TB Program, Marius
Nasta Institute of Pulmonology, Bucharest, Romania

Introduction: MDR-TB is a major public health concern for the entire international
community, due to the longer duration of transmission of infection and reduced
chances to reach a successful treatment outcome in such cases, by comparison
with sensitive TB cases.
Aims and objectives: The analysis of treatment outcomes in MDR-TB cases re-
ported in Romania in 2005-2007, by them demographic and clinical characteristics.
Methods: Descriptive retrospective study of treatment outcomes in MDR-TB
patients reported in Romania in 2005-2007. Data have been extracted from the
database of the National TB Programme - Central Unit.
Results: In those 3 years 2234 MDR-TB cases have been reported, 79.7% males,
50.7% living in urban areas, most of them in 45-54 years age group. Only for
100 patients was notified the association with alcoholism, 15 were prisoners and
13 had HIV co-infection. As diagnosis 51.5% had cavitary and 28.4% extensive
cazeous forms of TB. In 2121 MDR-TB cases evaluated, overall success rate was
28.8% (31.4% in 2005, 31.8% in 2006 and 23.2% in 2007 – not final). The highest
rate of failure was recorded in 2005 (32.0%). Death rates had a share of over 28%
for 2005 and 2006, and 20% for 2007. Highest default rate was recorded in 2007
- 19.1%. For 40 patients reported in 2007 the treatment was still continuing at the
time of study and in the group of 2005, 12.6% of outcomes remained unknown.
Conclusions: The success rate overall MDR-TB patients was 28.8% in Romania
in 2005-2007. Increased efforts are necessary for earlier detection of such cases
and for them better management.

P3301

WITHDRAWN

P3302
Why did they get XDR TB?
Violeta Cojocariu1, Adriana Sorete Arbore1, Traian Mihaescu2. 1Outpatient
Service, Clinic of Pulmonary Diseases, Iasi, Romania; 2Clinic of Pulmonary
Diseases, Clinic of Pulmonary Diseases, Iasi, Romania

2008, Iasi County registered 8 XDRTB cases after implementing DST for second
line anti TB drugs.
Aim: Study of the causes of XDRTB development.
Method: Retrospective study of the records of XDRTB patients, 1993-2009; 50%
were referred to DOTS PLUS ward.
History of notifications, treatment, DST results, bacteriological progress were
followed up.
Results: 8 XDRTB cases, males, 1 MDRTB contact.
50% had the first TB episode 1993; all new cases -culture positive, 4 sensitive, 3
not tested, 1 lost.
First treatment -standard regimens, 4 patients with HRZE7/7 or HRZSm 2/7 in
intensive phase (117/22 doses); continuation phase HR7/7or 2/7 (142/40 doses).
Results: 6 cured, 1 failure, 1 lost.
First re treatment: after 3 years mean time.
DST: MDRTB 4 cases, 1 H resistant, 1 sensitive, 2 no records.
MDRTB treatment: amino glycosides, Cfx HZE -98 doses plus injectable drugs
Cfx/Ofx HZE Pto Cs:180 doses; insufficient doses/treatment.
3 patients with standard re treatment.
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Results: 3 failures, 1 default, 4 success.
Second re treatment - 2 years from the first; 6 MDR, 1 XDRTB.
Treatment for MDR: 2 cases with H; 3 received drugs with unclear efficacy in
DRTB treatment/cross resistance (Cl, Amx/Klv, Ryfabutin)
XDRTB case: incorrect treatment - no injectable drugs, Ofx, insufficient
doses/treatment (255),insufficient drugs.
Re treatment results: 3 failures, 2 default, 3 in treatment, 1 cured.
Median number of notifications: 8 in 16 years.
Treatment continued with the same errors; hospitalization: 58/158/173 days, in-
creasing concordant with notifications’ number.
Time from first TB episode to XDRTB: 11 years.
Conclusions: XDRTB arises due to mismanagement of TB new cases, inappropri-
ate re treatments, long hospitalization, lack of adequate laboratory diagnosis and
programmatic recommendations.

P3303
Factors associated with treatment outcome in 64 HIV negative patients with
multidrug resistant tuberculosis
Ebru Unsal, Mujgan Guler, Ruhsar Ofluoglu, Nermin Capan. Department of
Chest Diseases, Atatürk Chest Diseases and Chest Surgery Training and
Research Hospital, Ankara, Turkey

In this study we aimed to determine the factors associated with treatment out-
come in HIV negative patients with multidrug resistant tuberculosis (MDR TB).
The study comprised 64 (43 female and 21 male) patients in whom second line
TB drugs were administered in directly observed treatment (DOT) programme.
Achievement of sputum AFB (acid fast bacilli) negativity in the 3rd month of the
treatment was accepted as the bacteriologic response. The mean time of sputum
smear negativity was determined as 3±2.2 months. Bacteriologic response was
determined in 73.4% of the patients. The mean duration time of the treatment was
16.4±8.2 months. Treatment outcome of the patients was determined as cure in 34
(53.1%), default in 18 (28.1%), treatment failure in 1 (1.6%) and exitus in 3 (4.7%)
patients. Also, in 8 (12.5%) patients treatment was incomplete and continued.
Adverse effects of the drugs were seen in 39 (60.9%) patients with the most
frequency of gastrointestinal disturbance (51.5%), psychiatric disorders (15.6%),
dermatological effects (12.5%). In logistic regression analysis only presence of
cavity and the extensive disease were found to be associated with bacteriologic
response (OR=1.5,%95 CI= 1.23-1.82, p= 0.01 and OR=2,%95 CI= 1.42-2.79,
p=0.00, respectively). Although radiological findings might effect the bacterio-
logic response, MDR TB is a treatable disease if regular and appropriate treatment
regimen is administered.

P3304
Characteristics of XDR-TB patients in Israel: 2000-2010
Daniele Bendayan, Atara Hendler, Klementy Litman. Pulmonary and
Tuberculosis Department, Shmuel Harofe Hospital, Beer Yaakov, Israel

Background: In the last years, Israel experiences mass immigration from coun-
tries highly endemic for tuberculosis such as the Former Soviet Union (FSU) and
the proportion of multiple drug resistance tuberculosis (MDR-TB) significantly
increased. XDR-TB which is defined as MDR-TB that is resistant to any fluoro-
quinolones and one of the second lines inject able drugs, is a lethal disease that
was reported even in well controlled countries.The aim of this study was to assess
the burden and the characteristics of Israeli XDR-TB patients.
Method: Charts of XDR-TB patients, hospitalized in the National Tuberculosis
Center from year 2000 to 2010, were retrospectively reviewed. Demographic,
clinical and bacteriological characteristics, genotype analyze, co morbidity, and
treatment outcome were summarized.
Results: 9 patients were identified with a median age of 35 and male predominance
(80%). All the patients came from the FSU and only one was HIV co infected. At
diagnosis time, all the patients had advanced pulmonary disease and were highly
contagious. Only 33% of them were previously treated, and 55% of them were
diagnosed as XDR-TB at presentation. Treatment was individual, based on drug
susceptibility pattern. Unfortunately, 70% of the patients died in a period of two
years. Molecular genotyping analyze revealed the W Beijing family strains (80%).
Conclusion: XDR-TB in Israel is still a rare disease that occurs essentially in the
immigrate population. It is strongly associated with the W Beijing family strains
with a high rate of death. Efforts should be made to find new effective drugs and
to better understand the relationship between the W Beijing family strains and the
human population.

P3305
Outcome of multidrug resistant tuberculosis (MDR-TB) treatment with
possible influencing factors
Tushar Sahasrabudhe, Vikas Oswal. Department of Pulmonary Medicine,
Padmashree Dr. D.Y.Patil Medical College, Pune, Maharashtra, India

It is important to know the outcome of MDR-TB treatment in a country, as many
social and therapeutic factors may influence it. We have carefully kept longitudinal
data of all MDR TB cases seen by us. The data of cases seen in last 10 years
was analyzed to correlate these factors with the outcome. A total of 64 cases were
evaluated. The mean age of diagnosis of TB was 28 years with a range of 13

to 65 years. The morbidity was long with a mean of 3.69 years. 30/64 (46.87%)
patients had received DOTS as per the national programme.The mycobacteria
were resistant to 5.66 drugs on an average. The patients averagely consulted 2.7
doctors for their treatment. 23/64 (35.93%) were lost to follow up. 4 are under
treatment for less than 1 year. 7 patients are under treatment for more than 1 year
out of which 5 (71.42%) show favorable response and 2 (28.57%) are still sputum
positive. Remaining 30 patients had an outcome, out of which 25 (83.33%) got
cured, 5 (16.66%) died. Those who defaulted fewer times had a better outcome
(0.92defaults in cured patients as against 3.6 defaults in expired patients). 5.6
(28/5) regimens were used in expired patients whereas 3.36 (84/25) regimens
were used in those who got cured. Single drug was added to a regimen 12 times
in expired patients (2.4 times per patient) as against 12 times in cured patients
(0.48 times per patient). Addition of single drug correlated with poorer outcome.
Regimen was changed without doing mycobacterial culture 7 times in expired
patients (1.4 times per patient) as against 13 times in cured patients (0.52 times
per patient). This study highlights some factors in the management of MDR-TB
that may help to achieve better outcome.

P3306
Treatment outcome of multi-drug resistant tuberculosis treated as outpatient
in a tertiary care center
Irfan Muhammad, Ahmed Suleman Haque, Zeeshan Waheed, Javaid A. Khan.
Pulmonary Section, Department of Medicine, Aga Khan University, Karachi,
Pakistan

Introduction: Community-based out-patient treatment for multidrug-resistant tu-
berculosis (MDR TB) is relatively new concept with reported successful outcomes.
Objective: To assess the treatment outcomes of HIV negative MDR TB patients
treated as outpatient at a tertiary care center in Karachi, Pakistan.
Methods: Observational study of culture proven HIV negative MDR TB pa-
tients treated at Aga Khan University Hospital, Karachi. Data were collected
on predesigned performa regarding patient’s demography, clinical features, drug
sensitivity, treatment and outcome.
Results: A total of 53 HIV negative patients (27 males), with mean age of
37±15 years (range 15-76 years), received treatment as outpatient for culture
proven MDR TB. 51 patients (96.2%) had pulmonary while 3 patients (5.6%)
had extra-pulmonary TB. History of exposure to tuberculosis patients was found
in 36 (67.9%) patients. Treatment regimen with 2nd line drugs was decided on
individual basis according to DST on sputum culture results. The mean duration
of treatment was 18 months. Successful outcome was seen in 25 patients (47.2%),
25 patients (47.2%) were loss to follow up and defaulted while 3 (5.6%) patients
remain smear positive at the end of treatment. Success rate was 89.2% in those
who completed the treatment.
Conclusion: Community-based out-patient treatment strategy is both feasible and
safe for the treatment of MDR-TB patients in resource limited country like Pakistan
and this strategy should be integrated into the routine approach to treatment of
MDR-TB patients in the country where the expertise are available. High default
rate is this strategy is the main challenge which should be addressed.

P3307
Treatment outcome of multi drug resistant tuberculosis patients in modified
DOTS-PLUS: A new strategy
Rajendra Prasad1, Abhijeet Singh1, Ram Awadh Singh Kushwaha1, Rajiv Garg1,
Sanjeev Kumar Verma1, S. Saheer1, Girdhar Hosmane1, Rahul Srivastava1,
Amita Jain2. 1Pulmonary Medicine, Chhatrapati Sahu Ji Maharaj Medical
University (Earlier King George Medical College), Lucknow, Uttar Pradesh,
India; 2Microbiology, Chhatrapati Sahu Ji Maharaj Medical University (Earlier
King George Medical College), Lucknow, Uttar Pradesh, India

Background: Multi Drug Resistant Tuberculosis is a worldwide problem and
growing hazard to human health.
Aims and Objective: To study the treatment outcome with second line drugs in
patients of MDR-TB in modified DOTS-PLUS strategy.
Methods: A prospective cohort study analysing 98 consecutive patients with MDR-
TB attending the Dept of Pulmonary Medicine, CSMMU, between June 2009 to
Feb 2010 with follow-up till Feb 2011. All the patients were given medications
free of cost as per DOTS PLUS Protocol of India.Treatment included monthly
followup,adherence check up,radiological and bacteriological assessment (spu-
tum smear-monthly till conversion then quarterly;culture for MTB-0,4,6,12,18,24
months),health education and monitoring of adverse effects.Patients’ outcome con-
sidered as “cure” when atleast 2of the last 3 cultures were negative and as “failure”
when the same were positive.
Results: All the patients had resistance to at least Isoniazid and Rifampicin with
mean no. of 3.02 drugs and were seronegative for HIV. Default rate at the end of
6 months and 12 months were observed in 2.1% and 4.1% patients respectively.
5 patients expired in initial 6 months and 2 in next 6 months. Sputum smear and
culture conversion at the end of 6 months and 12 months were 80/90 (88.9%) and
75/90 (83.3%) and 81/87 (93.1) and 78/87 (89.7%) respectively. Mean smear and
culture conversion time were 3.6±2.1 months and 4.1±2.6 months respectively.
Significant side effects were experienced in 14.3% patients.
Conclusions: Culture conversion rates at the end of 6 months and 12 months were
83.3% and 89.7% respectively. Modified DOTS-PLUS strategy can be model for
treatment of MDR-TB in private sector.
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P3308
Recurrence after successful treatment among patients with
multidrug-resistant tuberculosis
Chul-Gyu Yoo1, Jinwoo Lee1, Young Sik Park1, Sang-Min Lee1, Jae-Joon Yim1,
Seok-Chul Yang1, Young Whan Kim1, Young-Soo Shim2, Sung Koo Han1.
1Department of Internal Medicine and Lung Institute, Seoul National University
College of Medicine, Seoul, Republic of Korea; 2Department of Internal
Medicine, Armed Forces Capital Hospital, Seongnam, Republic of Korea

Multidrug-resistant tuberculosis (MDR-TB), defined as resistance to at least iso-
niazid and rifampin, is a growing global concern. Even after successful treatment
of TB, there is still the issue of recurrence, of which the rate has been reported
to be up to 3.4% in drug susceptible TB. The rate of recurrence could be higher
in patients with drug-resistant TB, but comprehensive data is limited. We aimed
to elucidate the rate of recurrence among patients with MDR-TB who finished
their treatment successfully. A retrospective review was conducted of patients
with multidrug-resistant tuberculosis (MDR-TB) to elucidate the rate of recurrence
after successful treatment. Of 123 MDR-TB patients, 90 were declared as “cure”
or “treatment completed” after individualized therapy. Among 75 successfully
treated MDR-TB patients with at least 1 complete year of follow-up, 4 (5.3%) had
recurrence.

Baseline characteristics of 4 patients with recurred MDR-TB

Sex / Age Treatment duration (months) Resistance profile

#1 M / 32 First treatment: 34 Beginning of first treatment :INH, RIF,
SM, EMB, PAS, OFLX, PZA

#1 M / 32 Second treatment: 30 Beginning of second treatment : INH, RIF,
SM, EMB, PAS, OFLX, PZA

#2 M / 49 26 INH, RIF, SM, EMB, OFLX, PZA
#3 F / 33 38 INH, RIF, SM, EMB, PAS, PZA
#4 F / 69 31 INH, RIF, EMB, KM, CPM, PTH, PZA

INH = isoniazid; RIF = rifampicin; SM = streptomycin; EMB = ethambutol; PAS = para-
aminosalicylic acid; OFLX = ofloxacin; PZA = pyrazinamide; KM = kanamycin; CPM = capre-
omycin; PTH = prothionamide.

All patients with recurred MDR-TB were documented as “treatment completed”
after treatment. Recurrence of MDR-TB is possible after successful treatment,
especially in the “treatment completed” group.

P3309
Risk factors for primary multidrug-resistant tuberculosis in Hanoi, Viet Nam
Nguyen Thi Le Hang1, L.T. Lien2, N. Kobayashi3, P.H. Thuong2, N.V. Hung4,
A. Nanri5, T. Mizoue5, S. Maeda6, T.B. Thuy4, N.P. Hoang7, S. Sakurada8,
N. Keicho8. 1NCGM-BMH Medical Collaboration Center, Bach Mai Hospital,
Hanoi, Viet Nam; 2N.A., Hanoi Lung Hospital, Hanoi, Viet Nam; 3Dept. of
Respiratory Medicine, Hospital Division, National Center for Global Health and
Medicine, Tokyo, Japan; 4Dept. of Microbiology, National Lung Hospital, Hanoi,
Viet Nam; 5Dept. of Epidemiology and International Health, International
Clinical Research Center, National Center for Global Health and Medicine,
Tokyo, Japan; 6Dept. of Mycobacterium Reference and Research, Research
Institute of Tuberculosis, Tokyo, Japan; 7Dept. of Microbiology, Hanoi Lung
Hospital, Hanoi, Viet Nam; 8Dept. of Respiratory Diseases, Research Institute,
National Center for Global Health and Medicine, Tokyo, Japan

Although acquired multidrug-resistant (MDR)-tuberculosis (TB) is known to arise
after inadequate treatment, transmission of MDR-TB has not been characterized
well. We investigated risk factors for primary MDR-TB in Viet Nam.
In Hanoi, 543 previously untreated patients with smear-positive pulmonary TB
were recruited. Sputum was collected before treatment and drug sensitivity test
and spoligotyping of the isolates were performed. Adjusted odds ratio (OR) was
calculated to analyze factors for primary drug resistance.
Of 489 isolates, 298 (60.9%) were sensitive to all drugs tested. Resistance to isoni-
azid, rifampicin, streptomycin and ethambutol accounted for 28.2%, 5.0%, 28.2%
and 2.9%, respectively. Proportion of MDR-TB was 4.6%, mostly determined by
rifampicin resistance. Younger age (25-44 years old) and living in urban area
were significantly associated with isoniazid resistance (adjusted OR=2.08, 95%CI
1.29-3.35 and OR=2.34, 95%CI 1.25-4.39), whereas no factors analyzed were
statistically significant for rifampicin resistance. HIV co-infection was a risk factor
for MDR-TB (adjusted OR=4.37, 95%CI 1.51-12.64). Of 22 MDR-TB isolates,
14 (63.6%) were classified as Beijing type and 6 (27.3%) were a Vietnamese type
EAI4_VNM; These two types accounted for more than 90%.
MDR-TB in HIV prevalent area of a large city should be carefully monitored to
avoid increasing risk.

P3310
The analysis of the reasons of failures in treatment at MDR TB pationts
Petr Golubchikov, Sergey Mishustin, Natalia Zemlyanaya. Tomsk Regional TB
Dispansery, Tomsk Regional TB Dispansery, Tomsk, Russian Federation Tomsk
Regional TB Dispansery, Tomsk Regional TB Dispansery, Tomsk, Russian
Federation Tomsk Offis, Partners in Health, Tomsk, Russian Federation

In the Tomsk region from year 2004 to year 2008 there have been registered

88 cases of treatment failure of MDR TB within the program of Global Fund
“Comprehensive strategy for reduction of burden of MDR tuberculosis”. That has
made 13,4% of total number of the patients registered for treatment. The given
cohort had heavy social composition: 48 patients were unemployed, 5 patients
were homeless, 52 persons suffered alcoholism, 7 drug addicts. In 10 patients on
an initiation of treatment XDR was found.
From 88 patients new cases – 14 persons, repeated – 74 persons.
The number of reasons had their input into the lack of treatment success:
• low adherence to controllable treatment - 48,9% (the number of the missed

doses in the intensive phase fluctuated from 19 to 38%), rendering patients some
social support didn’t influence their compliance:

• serious lung damage – 36,3%
• serious side-effects – 12,5% (owing to accompanying diseases - hepatitis,

stomach ulcer, diabetes)
• refusal to undergo surgical treatment – 2,3%.
With the purpose to decrease treatment failures in patients with MDR TB since
2010 additional measures to the existing program have been developed:
Expansion of the program “Companion” in rural areas on managing difficult
patients.
Strengthening of actions for the decrease in alcoholic dependence in patients
undergoing chemotherapy.
Uninterrupted provision of medicines for side-effect treatment in places of treat-
ment.
Wider use of surgical treatment.
Optimization of early TB case finding of among the population.

P3311
Death rates in patients during and after MDR-TB treatment in a semi rural
area of South Africa
Karen Shean, Marissa Van Rensburg, Martie Van der Walt. TB Epidemiology and
Intervention Research Unit, SA Medical Research Council, Pretoria, Gauteng,
South Africa MDR TB Unit North West Tshepong Hospital, Department of Health,
Klerskdorp, North West Province, South Africa TB Epidemiology and Intervention
Research Unit, SA Medical Research Council, Pretoria, Gauteng, South Africa

Introduction: South Africa (SA) is ranked third amongst the 22 highest burden
DR-TB countries in the world. The country also has an estimated HIV prevalence
among incident TB cases of 73%. Very little data exists of death rates and causes
of death both in patients on treatment and during post treatment follow up in these
settings.
Methodology: Between 2000 and 2008, 753 drug resistant patients were regis-
tered at a dedicated MDR-TB service in the North West province of South Africa.
Patients were hospitalised until culture conversion and after discharge return to the
hospital outpatient clinic for follow-up and collection of medication.
Results: Of the 753 patients registered, 50.46% (380/753) were co-infected, of
whom 37.6% (140/380) received HAART the majority from 2006 onwards. 5.4%
(41/753) had primary resistance, and 1% (7/753) of patients had previous MDR-
TB while the majority of patients, 90% (677/753) had been previously treated
for sensitive TB. The overall cure rate was 67.2% (506/753) with default rates
of 5% (37/753) and a failure rate of 2% (15/753). The death rate of patients on
treatment was 20% (150/753); with 69.4% (68/98) having a known HIV-infected
status. Death during the post treatment follow up phase was 6.4% (48/753) with
a HIV-infection rate of 50% (24/48). These patients died despite a cure rate of
58.3%.
Conclusion: Successful treatment outcomes are possible in resource limited areas.
It must be accepted, however, that despite these outcomes a proportion of patients
are going to die post treatment, despite a good outcome, at least half of whom will
be HIV-infected.

368. Environmental exposure and disease
mechanisms

P3312
LSC 2011 Abstract: Combined nasal exposure to sodium hypochlorite and
ovalbumin induces airway hyperreactivity in mice through activation of the
TRPA1 channel and mast cells
Valerie Hox, Jeroen Vanoirbeek, Ina Callebaut, Sonja Bobic, Vanessa De Vooght,
Peter Hellings, Benoit Nemery. Research Unit of Lung Toxicology, KULeuven,
Leuven, BE Department of Experimental Immunology, KULeuven, Leuven, BE

Background: Some epidemiologic studies have indicated that attendance to chlo-
rinated swimming pools is associated with bronchial hyperreactivity, allergies and
asthma.
Aim: To investigate the effects of NaClO, the main pool disinfectant, on allergic
sensitization and airway responses in mice.
Methods: Male BALB/c mice received 1 to 7 nasal instillations of ovalbumin
(OVA, 1%) on alternate days 10 min after instillation of NaClO (3 ppm active
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chlorine) or water. 48h after 1, 3, 5 and 7 instillations, we measured airway
reactivity to methacholine (Flexivent), cellular inflammation in broncho-alveolar
lavage (BAL), lung cytokines, and serum OVA-specific IgE. Later, methacholine
reactivity 48 h after a single combined NaClO-OVA exposure was assessed in
mice pretreated with the neurokinin1 receptor antagonist RP67580, in knock-out
mice deficient in the transient receptor potential (TRP) channel A1 (TRPA1-/-) or
V1 (TRPV1-/-) and in mast cell deficient mice (KitW-sh/KitW-sh).
Results: Combined nasal NaClO-OVA exposure induced airway hyperreactivity
(AHR) to methacholine in the absence of airway inflammation and OVA specific
IgEs. AHR was already induced after a single combined exposure to NaClO-OVA
and it was not observed after either OVA or NaClO alone. The AHR response was
reduced after pretreatment with RP67580. NaClO-OVA induced AHR in TRPV1-/-

mice, but not in TRPA1-/- mice and mast cell deficient mice.
Conclusion: Combined nasal NaClO-OVA exposure induces AHR in the absence
of allergic inflammation. This effect appears to involve TRPA1, mast cells and
release of substance P, suggesting a neuro-immune interaction.

P3313
LSC 2011 Abstract: Changes in the proteome upon dermal sensitization in a
mouse model of chemical-induced asthma
Steven Haenen, Elke Clynen, Vanessa De Vooght, Peter Hoet, Ben Nemery,
Jeroen Vanoirbeek. Occupational, Environmental & Insurance Medicine -
Research Unit of Lung Toxicology, KU Leuven, Leuven, Belgium; BIOMED
Research Institute, Hasselt University, Diepenbeek, Belgium

In follow up of our studies on proteomic changes in a validated mouse model of im-
munologically mediated chemical-induced asthma, using toluene-2,4-diisocyanate
(TDI) as a sensitizer [1 we evaluated the temporal changes at early time points
following dermal sensitization. The identification of biomarkers of sensitization
could help to move diagnosis to an earlier (pre-clinical) stage. We explored the
proteome of the auricular lymph nodes and serum of mice dermally sensitized to
TDI.
Mice were treated once (day 1) or twice (day 1 and 8) with TDI or with the vehicle
(acetone-olive oil, 2:3, control) on both ears. Auricular lymph nodes and serum
were collected three days later. Two-dimensional difference gel electrophoresis
was used to analyze the differential proteins (p<0.01) of TDI-sensitized mice
(n=12) vs. control mice (n=12).
Proteome analyses of the auricular lymph nodes resulted in 39 and 86 differential
proteins and of serum in 7 and 16 differential proteins, after 1 and 2 sensitizations,
respectively. Identification (MALDI-TOF MS) of these proteins mainly showed
structural (e.g. vimentin), immune related (e.g. lymphocyte specific protein-1) and
oxidative stress related proteins (e.g. peroxiredoxin 6) in both the lymph nodes
and the serum.
Now, a software based pathway analysis of the differential proteins is performed
(Ariadne Genomics). This will give more insight in the cellular and molecular
events involved in early sensitization, leading to chemical-induced asthma. Possible
biomarkers among the differential proteins will be validated.
Reference:
[1] Haenen S, Vanoirbeek JA, De Vooght V, Maes E, Schoofs L, Nemery B, Hoet

PH, Clynen E. J Proteome Res. 2010;9(11):5868-76.

P3314
Inhalation of nano-scaled titianium dioxide particles aggravates airway
inflammation in allergen-challenged mice
Sofia Jonasson1, Åsa Gustafsson1,2, Bo Koch1, Emelie Näslund-Salomonsson1,
Anders Bucht1,2. 1Swedish Defense Research Agency, Division of CBRN Security,
Umeå, Sweden; 2Department of Public Health and Clinical Medicine, Umeå
University, Umeå, Sweden

Titanium dioxide (TiO2) nanoparticles are manufactured worldwide and although
TiO2 is chemically inert, it may have adverse health effects especially in sen-
sitive populations. The use of nanomaterials has increased over the past years
and the detrimental effects on various airway diseases are poorly characterized.
Thus we investigated if a single exposure of TiO2 before or during ovalbumin
(OVA)-challenge could promote airway inflammation in mice with allergic airway
disease.
BALB/c mice were sensitized to OVA (10 μg i.p.) on day 0 and 14, then chal-
lenged with nebulized 1% OVA for 30 min on day 29,32 and 34. Lung exposure of
aerosolized TiO2 was performed before (day 28) and during OVA challenge (day
33). The approximated deposited dose of TiO2 in the mouse lung was estimated
to be 0.53 ml/m3 (2h, nose-only exposure). The experiment ended on day 35
with assessment of bronchial reactivity to methacholine and inflammatory cell
counts in bronchoalveolar lavage (BAL).Total inflammatory cell counts in BAL
was increased both when TiO2 was exposed on day 28 and day 33 (both p<0.05)
compared to exposure to only OVA. When mice were exposed for TiO2 before
OVA challenge there was a larger decline in respiratory compliance (p=0.03)
and a greater impact on peripheral airways (tissue resistance and tissue elastance
(both p<0.05)) compared to TiO2 administrated during the OVA-challenge and
to animals exposed to only OVA. In conclusion, we aimed to study effects of
combined exposure of nanoparticles and pro-allergic proteins in a mouse model of
asthma, indicating that TiO2 administration before and during allergen-challenge
have proinflammatory effects in peripheral airways.

P3315
Endotoxin exposure protects against new onset of pollen sensitisation
Grethe Elholm1, Øyvind Omland2, Torben Sigsgaard1, Gert Doekes3,
Ioannis Basinas1, Charlotte Hjort4, Pernille Milvang Grønager5,
Vivi Schlünssen1. 1Dept. of Environmental and Occupational Medicine, Aarhus
University, Aarhus, Denmark; 2Clinic of Occupational Medicine, Ålborg
Hospital, Århus University Hospital, Ålborg, Denmark; 3Division of
Environmental Epidemiology, Utrecht University, Institute for Risk Assessment
Sciences, Utrecht, Netherlands; 4Dept. of Quality and Research, Regional
Hospital of Viborg, Skive, Kjellerup, Viborg, Denmark; 5Research ALK Abelló,
ALK Abelló, Hørsholm, Denmark

Background: Farmers are exposed to a wide range of organic and microbial
components. We studied the relation between farm-related endotoxin exposure and
changes in atopic sensitisation over time in young adults in The Danish Farming
Cohort (SUS).
Method: The SUS cohort (n=1166) was examined twice with a 15 year follow-up
period. Specific IgEs against cat, birch, grass, HDM and storage mite allergens
were determined (ADVIA Centaur, ALK Abellò ®). Sensitisation was defined
as sIgE≥0.35 kU/L, and atopy was defined as sensitisation to one or more of
the 5 allergens tested for. Personal average yearly exposure to endotoxin during
the follow-up period was estimated from more than 500 personal inhalable dust
measurements and a farm-specific internal job exposure matrix.
Results: New onset atopy was negatively associated with endotoxin exposure in a
dose dependent manner (Table 1). Endotoxin exposure was not seen to be related
to new onset of mite sensitisation. In contrast, all levels of endotoxin exposure
showed a significant and strong protective effect against new onset of pollen
sensitisation.

Table 1. Logistic regression analysis on endotoxin and new onset sensitisation

Endotoxin Atopy Pollen Mites
OR (95% CI) OR (95% CI) OR (95% CI)

2. quantile 0.75 (0.37–1.54) 0.36 (0.18–0.73)* 2.28 (0.94– 5.53)
3. quantile 0.39 (0.17–0.91)* 0.14 (0.06–0.36)* 1.47 (0.57–3.83)
4. quantile 0.49 (0.22–1.09) 0.21 (0.09–0.47)* 1.14 (0.41–3.15)

*p<0.05. The model is adjusted for farm childhood, familial atopic disposition, pets and smoking
status.

Conclusion: These analyses suggest endotoxin exposure to have a significant
protective effect against new onset of pollen sensitisation.

P3316
Reduction of diesel exhaust-induced health effects by using a vehicle cabin air
inlet filter
Ala Muala1, Anne Bion2, Jenny Bosson1, Annelie Behndig1, Anders Blomberg1,
Stephane Couderc2, Thomas Sandström1. 1Dept of Medicine, Div of Respiratory
Medicine & Allergy, University Hospital, Umeå, Sweden; 2Renault, Technocentre,
Guyancourt, France

Exposure to air pollution is associated with adverse health effects. During exposure
in traffic, air pollution concentrations may reach levels that cause symptoms and
affect diseases. One way to counteract such effects can be to use an air inlet filter
in order to prevent particles and gases from entering the vehicle cabin. The aim of
the present study was to evaluate the efficacy of two filters to reduce diesel exhaust
(DE) related health effects.
Material and Methods: 30 allergic and non-allergic subjects were exposed in an
exposure chamber on four occasions during 1 hour; to filtered air, unfiltered DE
with PM1 of 340 μg/m3, DE filtered by an ultrafine particle (UFP) filter and a
UFP filter with active charcoal (UFP+AC), in random blinded order.
Results: The UFP filter reduced PM1 by 46%, while the UFP+AC filter not only
reduced PM1 by 74% but also NO2 by 75% and hydrocarbons by 50%. Headache,
dizziness, eye irritation, nasal irritation, unpleasant smell and throat irritation
increased significantly after exposure to unfiltered diesel exhaust compared to
filtered air. Symptoms were significantly reduced by the UFP+AC filter and were
also associated with small but significant improvements in lung function (FEV1,
FEF75 and FEF25-75). The UFP filter without charcoal was far less efficient.
Conclusions: The combination filter (UFP + active charcoal) significantly reduced
ultrafine particle, NO2 and HC concentrations from diesel exhaust, and signifi-
cantly improved symptoms and lung function. The study indicates that vehicle
cabin air inlet filters should not only contain an ultrafine filter component, as
the addition active charcoal was necessary to improve symptoms and respiratory
health.
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P3317
Osteopontin and soluble mesothelin-related peptide levels in malignant and
benign diseases due to environmental asbestos exposure and healthy people
with environmental asbestos exposure
Mehmet Bayram1, Isa Döngel2, Ali Akbas3, Nur Dilek Bakan4, Ismail Benli5.
1Chest Disease, Sivas Numune Hospital, Sivas, Turkey; 2Thoracic Surgery, Sivas
Numune Hospital, Sivas, Turkey; 3Biochemistry, Sivas State Hospital, Sivas,
Turkey; 4Chest Disease, Yedikule Teaching Hospital for Chest Dieases and
Thoracic Surgery, Istanbul, Turkey; 5Biochemistry, Gaziosmanpasa Universitiy
Medicine School, Tokat, Turkey

Objective: To determine osteopontin and soluble mesothelin-related peptide
(SMRP) levels in malignant mesothelioma (MM) patients, in subjects with pleural
plaques (PP) due to environmental asbestos exposure and in healthy subjects with
environmental asbestos exposure.
Methods: Blood samples were taken from 279 residents from villages close to
ophiolitic units (OU) (serpentin asbest containing) with PP on chest X-ray, 123
healthy subjects from villages close to OU, 120 healthy subjects from villages
>26 km distant to OU and 24 MM patients.
Results: Mean serum osteopontin levels for MM, PP, asbestos-exposed healthy
subjects and healthy subjects not exposed to asbestos were 21.207, 8.956, 9.453
and 9.725 ng/L respectively. Mean serum SMRP levels for MM, PP, asbestos-
exposed healthy subjects and healthy subjects not exposed to asbestos were 4.59,
1.10, 1.11 and 1.12 ng/L respectively. Mean levels of both biomarkers were sig-
nificantly higher in MM patients. The comparisons of biomarkers levels between
the other three groups revealed no significant difference. Area under ROC curve
was 0.86, sensitivity 75%, specificity 86% for osteopontin (cutoff value:17.273
ng/L) detecting MM. Area under ROC curve was 0.75, sensitivity 58%, specificity
83% for SMRP (cutoff value:1.63 ng/L) detecting MM. No difference was found
between the areas under ROC curves of the two biomarkers in the diagnosis of
MM.
Conclusion: Osteopontin and SMRP levels are higher in MM patients than in
subjects with PP and healthy subjects with environmental asbestos exposure. The
two biomarkers have no superiority to each other.

P3318
Adipokine adipsin is associated with the degree of parenchymal fibrosis in
asbestos-exposed patients
Sirpa Leivo-Korpela1,2, Lauri Lehtimäki1,2, Riina Nieminen2, Panu Oksa3,5,
Tuula Vierikko4, Ritva Järvenpää4, Jukka Uitti3,5 , Eeva Moilanen2. 1Dept. of
Respiratory Medicine, Tampere University Hospital, Tampere, Finland; 2The
Immunopharmacology Research Group, University of Tampere School of
Medicine and Tampere University Hospital, Tampere, Finland; 3Dept. of
Occupational Medicine, Tampere University Hospital, Tampere, Finland; 4Dept.
of Radiology, Tampere University Hospital, Tampere, Finland; 5Dept. of Tampere,
Finnish Institute of Occupational Health, Tampere, Finland

Asbestos causes an inflammatory response in the lungs, that can lead to pul-
monary fibrosis called asbestosis. Most of the asbestos-exposed subjects show
either normal or borderline parenchymal changes in high resolution computed
tomography (HRCT). The significance of these borderline changes and their rela-
tion to pulmonary inflammation are not known. Adipokines regulate inflammatory
responses and they are secreted by adipocytes and macrophages, while alveolar
macrophages are known to be involved in asbestos-related lung inflammation. We
assessed if adipokines are associated with the degree of pulmonary fibrosis in
asbestos-exposed patients.
We measured adipsin, adiponectin, leptin, resistin, IL-6 and IL-8 in blood, lung
function, and thorax-HRCT in 85 men with a history of moderate or heavy occu-
pational asbestos-exposure. The subjects were divided into three groups based on
the HRCT-finding: normal, borderline or fibrosis.
There was an increasing linear trend in the plasma levels of adipisin (p<0.0001)
and adiponectin (p=0.0083) between the three groups, i.e. the more parenchymal
changes on HRCT the higher the levels of adipsin and adiponectin. Adipsin levels
correlated positively with the serum levels of IL-6 and the extent of pleural plaques
on HRCT. Adipsin levels correlated negatively with TLCO, i.e. the higher the
adipsin, the poorer the pulmonary transfer factor. Leptin or resistin were not
associated with the degree of parenchymal fibrosis.
In conclusion, adipokine adipsin was associated with the degree of parenchymal
fibrosis and inflammatory activity in asbestos-exposed subjects, suggesting that
adipsin may have a role in the pathogenesis of asbestos-induced lung injury.

P3319
Short-term exposure to concentrated ambient particles increases airway
hyperresponsiveness in normal mice
Jôse Mára Brito1, Kelly Yoshizaki1, Alessandra Choqueta Toledo2, Beatriz
Mangueira Saraiva-Romanholo2, Adair Aparecida Santos Alemany1,
Mariangela Macchione1, Paulo Hilário Nascimento Saldiva1. 1Department of
Pathology, Laboratory of Experimental Air Pollution, School of Medicine,
University of Sao Paulo, São Paulo, SP, Brazil; 2Department of Medicine,
Laboratory of Experimental Therapeutics, School of Medicine, University of Sao
Paulo, São Paulo, SP, Brazil

Epidemiological studies show an association between short periods of exposure

to air pollution with increase of hospital admissions for respiratory diseases. This
study investigated if short-term exposures (1-hour) to relatively low levels of
concentrated ambient fine particles (CAP) induce bronchial hyperresponsiveness
and lung inflammation in mice. 45 Balb/C mice divided at two groups: 22 exposed
to filtered air (FA) and 23 exposed to CAP (200 μg/m3 divided by 24 hours = ±8
μg/m3). The PM2.5 concentration inside the chamber was monitored in real time.
The pulmonary responsiveness to methacholine (Mch) was obtained 30 minutes
after exposure, and bronchoalveolar lavage (BALF) to verify lung inflammation,
24 hour after exposure. Lung mechanical showed significant differences between
the groups on the parameters following: Penh, PEF (p<0.05), and PIF (p<0.01)
was statistically different for the CAP compared to FA; in relation the dose,
there was a increase of Penh at basal, PBS (p <0.05) and 50 mg/mL Mch (p
<0.01) in CAP when compared to the FA; there was a decrease of PEF at basal,
6.25 and 12.5 mg/mL Mch (p <0.05) of CAP compared with FA; and was also
observed a decrease of PIF at basal (p <0.01), PBS, 6.25 and 12.5 mg/mL Mch
(p <0.05). BALF showed an increase in the total cells number (p<0.001), macro-
phages (p<0.01) and neutrophils (p<0.05) in the CAP when compared to FA. Our
findings show that even though a daily mean concentration of PM2.5 below the
average daily level recommended by the World Health Organization (25 μg/m3), a
single exposure to CAP was capable of triggering pulmonary responsiveness and
the increase in the lung inflammatory infiltration.

P3320
Intratracheal fiber glass instillation in rats: Bronchoalveolar lavage
interleukinl8 levels
Bianca Domokos Hancu, Monica Pop, Mihai Iliesu. Pulmonology, Clinica
Pulmonology Hospital Leon Daniello, Cluj Napoca, Cluj, Romania

Fiberglass (FG) is the largest category of man –made mineral fibers (MMVFs).
Many tipes of FG are manufactured for specific uses building insulation,air han-
dling,filtration and sound absorbtion. Because of increasing use and potential for
widespread human exposurea chronic toxicity instillation study was conducted in
Wistar rats, which were found to be sensitive to the induction of mesotheliomas
with another MMVF. Four groups of 8 female Wistar rats were included in the
study. The animal were devided into three groups per 8 exposed to different doses
of FG and one controll group. First group (1-8) was exposed to 6mg dose/0.2ml
saline 5days/week 10 weeks; the second (9-16) group was exposed to 10mg/0.2 ml
saline 5 days/week 10 weeks, the third group (17-24)was exposed to 12 mg FG/0.2
ml saline solution 5 days/week 10 weeks and the controll group (25-32) was
exposed to the same volume of saline. The fibers had been size selected to be rat
respirable: length <20μm and diameter ≤1μm. After exposure period of 10 weeks
the rats were killed one week after the last exposure. Following preparation of the
lungs, they were lavaged with 2x5 ml saline without massage. The lavage fluid
was collected in calibrated tubes and harvested volume was recorded. Supernatant
was obtained after centrifugation at 1500 r.p.m for 5 minutes and il8 levels were
measured. IL 8 levels were ranged between 12.3-20.2pg/ml at the control group,
15.8-40.6 pg/ml first group, 33-86.6pg/ml second group and between 46.5-113.2
pg/ml. Theese findings indicate that il8 levels were dose related and also correlated
with lavage citology and histopathological findings.

P3321
Enhanced inflammatory response to formaldehyde in human bronchial
epithelial cells
Ikumi Matsushita1, Minako Hijikata1, Hideyuki Ito2, Naoto Keicho1.
1Respiratory Diseases, Research Institute, National Center for Global Health and
Medicine, Tokyo, Japan; 2Thoracic Surgery, National Center for Global Health
and Medicine, Tokyo, Japan

Formaldehyde (FA) is known as a major chemical substance that may induce sick
building syndrome (SBS). The mechanism underlying development of SBS has
not been fully elucidated. We hypothesized that low doses of FA may be harmless
when airway is intact, but may enhance inflammation when airway is affected by
other factors such as microorganisms.
A human bronchial epithelial cell line, BEAS2B cells were exposed to FA (1-
10 μM) before and after poly(I:C) (10 μg/ml) stimulation. Expression levels of
mRNA of IL-8, RANTES and TLR3 mRNA were measured by real-time RT-PCR
and their protein concentrations were determined by using ELISA. Cell signaling
pathways possibly involved in the response were further analyzed by Western
blotting.
FA after poly(I:C) stimulation significantly enhanced IL-8 mRNA expression and
increased IL-8 protein concentrations to lesser extent. Phosphorylation of extra-
cellular signal-regulated kinase (ERK) and c-Jun N-terminal protein kinase (JNK)
was enhanced in the cells exposed to FA after poly(I:C) stimulation, whereas p38
MAP kinase was unaffected. This in vitro model suggests that effect of FA is small
in normal conditions, but may enhance inflammatory response in pathological
conditions via selective activation of inflammatory cell signaling molecules. It may
provide insights into pathogenesis of SBS.
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P3322
Impact of traffic-related air pollution on pulmonary oxidative stress
Marco Mantero1, Stefano Aliberti1, Paola Faverio1, Luca Geroli1, Luca Novelli1 ,
Rossella Alinovi2, Silvana Pinelli2 , Alberto Pesci1. 1Dipartimento di Medicina
Clinica e Prevenzione, University of Milan-Bicocca, AO San Gerardo, Monza,
Italy; 2Dipartimento di Clinica Medica, University of Parma, Parma, Italy

Exposure to traffic-related air pollutants is known to increase morbidity and mortal-
ity. The aim of the study was to evaluate the impact of air pollution on pulmonary
oxidative stress of police officers.
An observational prospective study on traffic police officers and controls was
performed since August 2009 to March 2010 in Monza, Italy. Active smokers
and asthmatics were excluded from the study. 8-isoprostane (8-iso) values were
evaluated on exhaled breath condensate during both summer and winter visits.
8-iso values and pulmonary function test (PFTs) were correlated to air pollutant
values detected by fixed measurements stations during one-month period before
the visits. “TOSCA project”, supported by Cariplo Foundation.
A total of 17 officers (9 males; 41±1.4 yrs, mean±SE) and 12 controls (5 males;
34±2.4 yrs) were enrolled in the study. 8-iso values in officers were 5.30±0.83
and 12.43±0.98 pg/mL (mean±SE), respectively, in summer and winter period
(p<0.0001). No difference in 8-iso mean values was found among officers and con-
trols during winter-time (12.43±0.98 vs. 12.78±1.87 pg/mL, respectively, p=0.75).
Among the entire study population, significant positive correlations were found
between 8-iso values during both seasons and mean values of each air pollutant,
see Table. No correlation was detected among air pollutants and PFTs results.

PM10 prior 30 days PM2.5 prior 30 days

8-iso vs. r = 0.57 r = 0.6
CO prior 30 days NO2 prior 30 days

8-iso vs. r = 0.66 r = 0.62

p<0.0001 for all correlations (Pearson test). PM: particulate matter; CO: carbon monoxide; NO2:
nitrogen dioxide.

Air pollution, especially long-term exposure, seems to impact pulmonary oxidative
stress regardless occupational risks.

P3323
Sputum neutrophilia and annual decline of FEV1 in dust exposed workers
Liv I.B. Sikkeland1, Tonje B. Riste2, Helle L. Johnsen3,4, Vidar Søyseth3,
Johny Kongerud1,2 . 1Department of Respiratory Medicine, Faculty Division
Rikshospitalet, University of Oslo, Oslo, Norway; 2Department of Respiratory
Medicine, Oslo University Hospital, Oslo, Norway; 3Department of Medicine,
Akershus University Hospital, Lørenskog, Norway; 4Department for
Occupational Medicine and Epidemiology, National Institute of Occupational
Health, Oslo, Norway

In a previous study in the smelting industry we found a significant relationship
between dust exposure and accelerated annual decline in FEV1. The aim of
the present study was to investigate the association between annual decline in
lung function and different inflammatory markers in induced sputum from the
production workers.
Methods: Employees (n=76 (27 current smokers)) who had been part of a longitu-
dinal study (9-13 years) including spirometry (>6 measurements) and respiratory
questionnaires, performed induced sputum and exhaled NO.
Results: All workers had neutrophil inflammation compared to unexposed controls.
However neutrophil levels in sputum samples did not differ between workers with
annual decline in FEV1 (>45ml - upper tertile) compared to workers with annual
decline in FEV1<25ml-lower tertile), 59% [95%CI 52.6-66.2] and 58% [95%CI
51.6-64.8] respectively. There were no differences in the neutrophil levels between
current smokers 59% [95%CI 52.4-66.0] and non-smokers 56% [95%CI 50.6-
60.6]. Exhaled NO levels were decreased in smokers compared to non-smokers
(11.8 ppb vs 20.5 ppb (p<0.01))
Conclusion: All production workers displayed airway inflammation characterized
by neutrophilia. Surprisingly, there were no differences in the neutrophil level
when comparing workers with rapid decline in lung function with those with slow
decline in lung function. As expected smokers had low levels of exhaled NO, but
there was no difference in neutrophil levels between smokers and non-smokers.
Sputum neutrophilia was not a marker for increased decline in FEV1.

P3324
The percent black carbon content in PM as an effective metric for evaluating
the impact of no-traffic Sundays on urban air quality. The results of the 2011
wintertime campaign in Milan, Italy
Giovanni Invernizzi1, Ario Ruprecht1, Cinzia De Marco1, Roberto Mazza2,
Grisa Mocnik3, Dane Westerdahk4, Constantinos Sioutas5. 1LARS Environmental
Research Laboratory, SIMG, Milano, Italy; 2URP, Istituto Nazionale dei Tumori,
Milano, Italy; 3R&D Laboratory, Aerosol, Ljubljana, Slovenia; 4Research Dept.,
Cornell Univ., Ithaca, United States; 5Department of Civil and Environmental
Engineering, University of Southern California, Los Angeles, United States

Traffic restrictions are unpopular because costly, inconvenient to drivers and of
scanty evidence of their positive impact on urban air quality.

Scope: To investigate the suitability of particle mass and black carbon monitoring
for detecting air quality changes due to traffic restrictions.
Methods: Mass analyzer Aerocet 531, MetOne, for PM measurement, and Mi-
croaethalometer AE51, Magee, for black carbon (BC). The instruments were left
operating 4 to 7 p.m. at sidewalk for 4 days Friday to Monday, including two
car-free Sundays. Student’s t-test was used for statistical comparisons.
Results: On normal traffic days mean (SD) concentrations of PM and BC were
67.0 (29) ug/m3 and 8.3 (3) ug/m3, while on Sundays 80.1 (28) and 5.1 (4.3),
respectively. No significant differences were seen between car-free Sundays and
normal traffic days. Even though PM concentrations on Sundays were higher than
on normal traffic days, with 2nd Sunday ranking at the top of the whole recordings
(PM10 = 120.6 ug/m3), the percent BC/PM ratio showed a highly significant
reduction on Sundays, with mean (SD) 5.8 (2.3)%, as compared to 12.04 (4.8)%
on traffic days (p < 0.01).
Conclusions: Measuring BC as percent of PM, represents a “normalized” mea-
sure, able to detect the impact of traffic restrictions over a wide temporal range
of measurements. These and other studies performed in traffic impacted areas also
identify black carbon as a potentially valuable measure of local emissions. This
metric is closely associated with diesel emissions in urban areas and as such may
be an easily measured surrogate of this toxic pollutant.

P3325
Role of p53 in murine macrophages and alveolar epithelial cells response to
nanoparticles
E. Belade1, C. Bussy2, L. Armand1, A. Simon-Deckers1, S. Lanone1,
J.-C. Pairon1, J. Boczkowski1. 1U955, INSERM, Creteil, France; 2Nanomedicine
Lab, Univ. of London, London, United Kingdom

Introduction: The mechanisms of toxicity of manufactured nanoparticles (NP)
are poorly characterized, but may involve oxidative stress. p53 is a key protein
implicated in cellular responses to oxidative stress.
Aim of the study: To examine the induction and the roles of p53 in murine
macrophages and alveolar epithelial cells exposed to different NP.
Methods: Murine macrophages (RAW 264.7 cell line and peritoneal macrophages
from C57Bl6 mice) and alveolar epithelial cells (MLE-12 cell line) were exposed
to 2 carbon black (CB) NP (13 and 20 nm diameter), single-wall carbon nanotubes
(SWCNT, diameter: 4-7 nm) and 2 titanium dioxide (TiO2) NP (10 and 15 nm
diameter). p53 protein activation, cellular viability, apoptosis, oxidative stress, and
proinflammatory cytokines levels were quantified 6 to 48h after cells exposure to
NP.
Results: The 5 NP activated p53 concomitantly with a decreased cellular viability
(except CB), and an induction of apoptosis (except TiO2), oxidative stress and
inflammation in macrophages, whereas no effect in alveolar epithelial cells was
found after exposure to all NP.
In macrophages, the antioxidant N-acetylcysteine prevented p53 activation only in
response to SWCNT. Pifithrin-α, an inhibitor of the transcriptional effects of p53,
did not significantly modify the effects of NP on macrophages viability, apoptosis
and inflammation.
Conclusion: In macrophages p53 was activated by the 5 NP, but only SWCNT
did it via oxidative stress. Since p53 was not involved in the loss of viability and
inflammation induced by the different NP, the role of p53 in macrophages response
to NP deserves further investigations. p53 is not involved in alveolar epithelial
cells responses to NP.

P3326
Chronic exposure to microcystin-LR: Pulmonary and upper respiratory tract
impairment
Vinicius Oliveira1, Eliete Pinto1, Viviane Mancin1, Raquel Soares1,
Sandra Azevedo1, Ruy Pires-Neto2, Thais Mauad2, Debora Faffe1,
Alysson Carvalho1, Walter Zin1. 1Carlos Chagas Filho Institute of Biophysics,
Federal University of Rio de Janeiro, Rio de Janeiro, RJ, Brazil; 2Department of
Pathology, University of São Paulo, São Paulo, SP, Brazil

Background: Microcystin-LR (MCYST-LR) is a toxin commonly released by
cyanobacteria in water reservoirs. It can damage the lung if absorbed by oral,
venous or respiratory routes.
Aim: To verify the putative lung mechanical and histological impairment and the
upper airways of mice after chronic intra-nasal instillation of MCYST-LR.
Methods: Male Swiss mice (25-30 g) were daily intranasally instilled with 10 μL
of distilled water (AD group, n=10) or 6.7 ng/kg of MCYST-LR diluted in 10
μL of distilled water (TOX, n=8) 7 days/week for 1 month. Lung mechanics was
determined 24 h after the last instillation. Lungs and nasal cavity were prepared
for histological analysis (hematoxylin-eosin and alcian blue, respectively).
Results: TOX showed higher static elastance and viscoelastic component
of elastance (33.9±1.2 and 5.2±0.4 cmH2O/mL, respectively), viscoelas-
tic/inhomogenous pressure and total resistive pressure (1.0±0.1 and 2.0±0.2
cmH2O, respectively) than AD (26.4±2.6 and 3.7±0.3 cmH2O/mL, 0.7±0.1 and
1.5±0.1 cmH2O, respectively). Alveolar collapse and polymorphonuclear cell
content were significantly larger in TOX group (41.2%, and 8.1×10-3 cells/mm2)
than in AD (3.1% and 2.3×10-3 cells/mm2). TOX displayed a significantly higher
volume proportion of mucous substances in the nasal epithelium (61.5%) than AD
(38.5%). T-test was used (α = 5%).
Conclusion: Prolonged exposure to low levels of microcystin-LR triggered pul-
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monary tissue mechanical impairment, damage to lung histology and secretory
changes in the nasal cavity of mice. Thus, frequent exposure to low levels of
MCYST-LR can damage the respiratory system and should be avoided.
Supported by: CNPq, FAPERJ, MCT

P3327
Chronic exposure of diesel exhaust particles causes alveolar enlargement in
mice
Kelly Yoshizaki1, Jôse Mara Brito1, Alessandra Choqueta Toledo2, Moriya
Henrique Takachi3, Adriano Alencar3, Sandra Fernezlian1, Paulo Hilário
Nascimento Saldiva1, Thaís Mauad1, Mariangela Macchione1. 1Department of
Pathology, Experimental Air Pollution Laboratory, LIM05, School of Medicine,
University of Sao Paulo, Sao Paulo, Brazil; 2Therapeutic Experimental,
University of Sao Paulo, Sao Paulo, Brazil; 3Biomedical Engineering Laboratory,
Escola Politécnica, University of Sao Paulo, Sao Paulo, Brazil

In urban centres, diesel exhaust particles (DEP) are the most toxic pollutant re-
leased from automotive engines, affecting pulmonary health. The aim of this study
was to investigate the effects of a chronic period of exposure to DEP (three months)
in healthy mice (Yoshizaki et al., 2010) studying whether chronic, near-ambient
levels of DEP exposure could induce changes in the lung parenchyma structure
and in the profile of inflammatory cells. Male Balb/c mice were divided into two
groups: 1) nasal instillation of 10 μL of saline (n=8) (control group) and 2) nasal
instillation of 30 μg/10 μL of DEP (n=9) (DEP group). Nasal instillations were
performed five days a week for three months. Lung parenchyma was evaluated
by quantifying the mean airspace chord lengths (Lm) by morphometry (point
counting). T lymphocytes total (CD3) and macrophages (Mac-2) densities were
analyzed by immunohistochemistry. DEP exposure induced increase of CD3 T
lymphocytes in DEP when compared to Control (p=0.028); no statistical differ-
ence was found in macrophages density. The Lm was larger in DEP animals than
controls (p=0.018). These findings indicate that chronic, near-ambient levels of
DEP exposure can cause alveolar enlargement and T- lymphocytes recruitment,
providing a biological link between DEP exposure and the emphysema.

P3328
Changes in exhaled breath condensate pH following specific inhalation
challenge in patients with occupational asthma to persulfate salts
Xavier Muñoz, Sara Sánchez-Vidaurre, Meritxell Espuga, María-Dolores Untoria,
Ferran Morell, María-Jesús Cruz. Respiratory, Hospital Vall d’Hebron,
Barcelona, Spain

Introduction: Exposure to persulfate salts in hairdressing professionals is one of
the most common causes of occupational asthma (OA) in our setting. pH measure-
ment in exhaled breath condensate (EBC) has proven to be a useful, noninvasive
method for monitoring pulmonary inflammation. This study investigates possible
changes in EBC pH in patients with OA to persulfate salts following specific
inhalation challenge (SIC) testing.
Material and methods: The study population included 13 patients with OA caused
by exposure to persulfate salts, diagnosed by a positive SIC (Group 1) and 25
patients exposed to persulfates, but with a negative SIC (Group 2). EBC samples
were collected before and after SIC was performed. pH was determined in all
samples following degasification with helium.
Result: The mean (SD) EBC pH values before and after SIC were 7.65 (0.63) and
7.32 (0.85), respectively, in Group 1, and 7.73 (0.68) and 7.88 (0.66) in Group
2. There were no significant differences in the pH values between the 2 groups.
However, when a decrease in EBC pH greater than 0.4 units following SIC was
established as significant, 6 patients in Group 1 (43%) and only 1 patient in Group
2 (4%) exceeded this value.
Conclusions: Persulfate salts can induce an inflammatory response in patients with
OA. A larger percentage of SIC-positive patients showed a significant EBC pH
decrease following the test. This fact could contribute to improving the diagnostic
yield of SBC.
This study was funded by grants from the Spanish Ministry of Health (FIS
PI050100) and SEPAR.

P3329
Toxicity of wood smoke and diesel exhaust in a whole blood assay
Jakob H. Bønløkke1, Daan Leseman2, Miriam Gerlofs-Nijland2,
Flemming Cassee2, Torben Sigsgaard1. 1School of Public Health, Aarhus
University, Aarhus C, Denmark; 2Environment and Safety Division, Centre for
Environmental Health, National Institute for Public Health and the Environment
(RIVM), Bilthoven, Netherlands

Combustion particles can cause detrimental effects on human health. Studies have
focused on diesel exhaust but increased exposure to biomass combustion in affluent
regions in addition to the widespread exposure in less affluent regions of the World
stresses the need for more research on a wider range of pollutants.
A 3-hr controlled exposure of 6 human volunteers to wood smoke (WS) at 300
ug/m3 from good combustion conditions was conducted. Venous blood sampled
right after exposure and 48 hr earlier was used in a whole blood assay. In the
assay, suspended combustion particles were added to the blood and selected
inflammation-related proteins were measured after incubation. Combustion parti-

cles were from diesel engine exhaust (DE) and WS (good vs. poor combustion)
collected on high volume filters and extracted with methanol. The aim was to
find differences in toxicity among combustion particles and to study the impact of
previous exposure to smoke. The positive control was endotoxin.
The IL-6 release to endotoxin was attenuated after previous smoke exposure:
2380±2748 vs. 6849±2733 pg/mL (p = 0.057). IL-6 release to particles was
detectable in one subject and only with WS particles from good combustion. IL-1β

release did not show statistically significant differences, but appeared to be highest
48 hr before the smoke exposure. In particular it was high to WS particles from
good combustion. The IL-1β release tended to be higher to WS particles from
good combustion conditions than to DE particles (10.8±26.1 vs. 3.4±10.0 pg/mL;
p = 0.15).
This small study suggest a greater inflammatory potential of particles from good
compared with poor wood combustion or from diesel exhaust. Responses may be
related to previous exposure.

369. Experimental pulmonary hypertension

P3330
Effect of interferon α preparations on IP10 and ET-1 release from human
pulmonary artery smooth muscle cells
Rekha Badiger1, Tobias Manigold2, Hime Gashaw1, Heather J. Hinton2,
Thomas Singer2, Peter M. George1, Trevor T. Hansel3, Jane A. Mitchell1.
1Cardiothoracic Pharmacology, National Heart and Lung Institute, Imperial
College London, London, United Kingdom; 2Non Clinical Safety, Roche, Basel,
Switzerland; 3Imperial Clinical Respiratory Research Unit, St. Mary’s Hospital,
Paddington, London, United Kingdom

Pegylated (PEG) interferons (IFN), used to treat hepatitis C, are associated with
lung toxicity and pulmonary hypertension. Pegylation increases stability of the
IFN moiety and in vivo half-life, but reduces in vitro anti-viral activity. These
effects are related to the size/shape/position of the PEG attachment. There are two
marketed PEGIFNα preparations for hepatitis C; PEGIFNα2a and PEGIFNα2b,
which are conjugated to 40 KDa and 12 KDa moieties respectively.
Endothelin-1 (ET-1) and IP10 are associated with lung inflammation and are
induced by IFNs. We investigated the effect of IFNα preparations on ET-1 and
IP10 release from human pulmonary artery smooth muscle (HPASM) cells.
HPASM cells were treated with IFNs (0.33ng/mL to 30ng/mL). For ET-1, TNFα

(10ng/mL) was added. IP10 and ET-1 immunoreactivity was measured by ELISA
at 24h.
IFNα preparations induced IP10 with PEGIFNα2a being the weakest inducer (Fig.
1A; n=6; *p<0.05 by two way ANOVA). In TNFα treated cells, IFNα2a, IFNα2b
and PEGIFNα2b induced ET-1 above baseline release (Fig. 1B; n=8; *p<0.05 by
one way ANOVA vs control; #p<0.05 by two way ANOVA).

Figure 1

We conclude that IFNα preparations activate HPASM cells and this may contribute
to the lung inflammation seen in some patients. PEGIFNα2a has the larger PEG
moiety and induced least ET-1/IP10. Our results suggest ET-1/IP10 are important
when considering mechanisms of pulmonary toxicity of IFNs.

P3331
Could platelet-activating factor acetylhydrolase (PAF-AH) predict adverse
event in pulmonary hypertension?
Rozenn Quarck1, Hervé Durand2, Ewa Ninio2, Marion Delcroix1. 1Respiratory
Diseases, Katholieke Universiteit Leuven, Leuven, Belgium; 2UMRS937,
INSERM, Paris, France

Chronic thromboembolic pulmonary hypertension (CTEPH) and pulmonary arte-
rial hypertension (PAH) are threatened conditions mostly diagnosed at late stages.
Inflammation could play a role in the pathogenesis. The need of new biomarkers,
non-invasively measurable may help to improve the diagnosis and follow up.
PAF-AH, a plasmatic enzyme, is a predictive risk factor for cardiovascular events.
In a prospective study, we have investigated a potential role of PAF-AH in
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predicting the outcome in PAH and CTEPH. Circulating PAF-AH activity has
been measured in consecutive patients diagnosed with PAH (n=152) and CTEPH
(n=115), at the time of right heart catheterization and compared to a control group
of healthy subjects (n=115).
Circulating PAF-AH activity was lower in CTEPH and PAH patients compared to
controls (37, 95% CI: 33-41; 41, 95% CI: 37-45; 54, 95% CI: 50-60 nmol.mL-
1.min; p<0.0001). In PAH, PAF-AH activity is correlated to total cholesterol
(r=0.29, p=0.0002) and to LDL-cholesterol (r=0.26, p=0.001). In CTEPH, PAF-
AH activity is correlated to pulmonary vascular resistance (PVR; r=0.21, p=0.02)
and to LDL-cholesterol (r=0.22, p=0.01). In PAH, clinical worsening is associated
with an elevated PAF-AH activity (36, 95% CI: 32-41 vs. 45, 95% CI: 40-51;
p=0.04). PAH patients with a mean pulmonary arterial pressure>50 mmHg, and
with CRP>4mg.L-1 have increased PAF-AH activity (35, 95% CI: 30-41 vs. 47,
95% CI: 43-52; p=0.02 - 37, 95% CI: 32-42 vs. 45, 95% CI: 40-51; p=0.02, respec-
tively). Non-operable CTEPH patients with PAF-AH activity>50 nmol.mL-1.min
have a better survival (p=0.02).
Our results suggest that PAF-AH could be a prognostic factor in pulmonary
hypertension.

P3332
Hypoxia-mediated alterations in adenosine receptor expression in rat lung
Jonas Salys, Adelheid Kratzer, Martin Zamora, Laima Taraseviciene-Stewart.
Medicine, University of Colorado Denver, Aurora, United States

Background: Chronic hypoxic exposure induces pulmonary arterial remodeling,
resulting in pulmonary hypertension (PAH) and right ventricular hypertrophy.
The role of adenosine (Ado) receptors in the pathogenesis of PAH has not been
addressed.
Aims and objectives: To investigate the role of Ado and Ado receptor signaling
in hypoxia-induced pulmonary vascular remodeling.
Methods: Sprague Dawley rats were exposed to hypobaric hypoxia (5,000 m
altitude) for 1 and 3 weeks. The adenosine receptor expression profile in the nor-
moxic and hypoxic rat lungs as well as in rat pulmonary artery and microvascular
endothelial cells was determined by real time PCR. Ado receptor agonist treated
and untreated endothelial cell (EC) proliferation was determined using CyQuant
cell proliferation kit.
Results: All four Ado receptors were expressed in the lung tissue. The A2A recep-
tor was the most abundant. The 1 week hypoxic exposure significantly upregulated
A1 receptor expression indicating it’s role in the adaptive response to hypoxia.
The pulmonary arterial pressure (PAP) were significantly elevated after 3 weeks
of hypoxia (33±2.3 versus 18±2.3 normoxia). Studies in vitro revealed that Ado
receptors are differentially expressed in pulmonary vascular endothelial cells and
that treatment with selective adenosine receptor A1 (N6-cyclopentyadenosine) and
A3 (HEMADO) agonists affects EC proliferation.
Conclusions: The expression profile of the Ado receptors is regulated by hypoxia
and targeting adenosine receptors might be promising approach to treat PAH.
Funded by AHA 0735388N, FAMRI CIA 072053, Emphysema Research Fund
and Bixler Family Foundation.

P3333
Potential contribution of precursor cells to vascular remodeling in the
AdTGF-β1 model of lung fibrosis and pulmonary hypertension
Laszlo Farkas1, Daniela Farkas1, Donatas Kraskauskas1, Jack Gauldie2,
Martin Kolb2, Norbert Voelkel1. 1Department of Internal Medicine, Victoria
Johnson Center, Virginia Commonwealth University, Richmond, VA, United
States; 2Departments of Medicine, Pathology and Molecular Medicine, McMaster
University, Hamilton, ON, Canada

Pulmonary hypertension (PH) is associated with increased mortality in patients
with idiopathic pulmonary fibrosis (IPF). The interaction between the fibrotic pro-
cess and the pulmonary vasculature is incompletely understood. There is evidence
in human and experimental pulmonary fibrosis that precursor cells may play a role
in fibrogenesis, and that precursor cells may also be important for vascular remod-
eling in chronic models of pulmonary hypertension (PH). But the contribution of
precursor cells to vascular remodeling and PH in pulmonary fibrosis has not been
investigated yet.
This study aimed to investigate the potential contribution of precursor cells to
vascular remodeling in the AdTGF-β1 model of lung fibrosis and PH.
Female Sprague Dawley rats received AdTGF-β1 or AdDL70 and were sacrificed
at different time points (7, 14 and 28 days). Immunofluorescence stainings were
performed on 3 μm sections of the left lung after formalin fixation.
We detected cells expressing markers of endothelial progenitor cells (CD133/vWF,
c-kit/vWF, CD133/VEGFR-2) in pulmonary arteries of AdTGF-β1 animals, mainly
after 14 days. We also found cells expressing markers of fibrocytes (CXCR4/α-
SMA, CXCR4/prolyl-4-hydroxylase, S100A4/CD34), around pulmonary arteries
of AdTGF-β1 animals. In contrast, we did not find such cells in or around
pulmonary arteries in AdDL70 treated animals.
In conclusion, our data support the concept that precursor cells may contribute
to postapoptotic vascular repair and pulmonary artery muscularization in exper-
imental lung fibrosis. The detailed mechanisms of precursor cell attraction and
activation are currently under investigation.

P3334
Caspase inhibition reduces severe pulmonary hypertension in the
AdTGF-1β/SU5416 model of angioproliferative pulmonary hypertension and
lung fibrosis
Laszlo Farkas1, Daniela Farkas1, Donatas Kraskauskas1, Jack Gauldie2,
Martin Kolb2, Norbert Voelkel1. 1Department of Internal Medicine, Victoria
Johnson Center, Virginia Commonwealth University, Richmond, VA, United
States; 2Departments of Medicine, Pathology and Molecular Medicine, McMaster
University, Hamilton, ON, Canada

Pulmonary hypertension (PH) is associated with increased mortality in patients
with idiopathic pulmonary fibrosis (IPF). The interaction between the fibrotic
process and the pulmonary vasculature is incompletely understood.
The current study aimed to investigate whether broad spectrum caspase inhibition
can reduce severe angioproliferative PH in the combined model of AdTGF-β1 lung
fibrosis and the VEGF receptor inhibitor SU5416.
Female Sprague Dawley rats received AdTGF-β1 intratracheally at day 0, as well
as one dose of SU5416 s.c. or CMC. Some AdTGF-β1/SU5416 animals received
the caspase inhibitor Z-Asp-CH2-DCB or vehicle (DMSO) from day 6-28 At day
28, invasive pulmonary hemodynamics were assessed. The right lung was used
for protein and RNA isolation, and the left lung was inflated with formalin and
processed for histology.
We detected clusters of VWF+ endothelial cells occluding the lumen of small
pulmonary arteries in AdTGF-β1/SU5416, together with severe PH in AdTGF-
β1/SU5416 rats vs. AdTGF-β1/CMC. At the same time, lung fibrosis was increased,
as indicated by elevated mRNA expression of profibrotic and matrix genes. Western
blots showed a significant increase in caspase-3 cleavage in AdTGF-β1/SU5416
rats. Treatment with Z-Asp-CH2-DCB reduced right ventricular systolic pressures
by 19.4 mmHg in average in AdTGF-β1/SU5416 animals (P<0.05 vs. DMSO).
In conclusion, our results indicate that angioproliferative pulmonary vasculopathy
was induced in this new model, together with severe fibrosis, and that increased
apoptosis contributes to both increased fibrosis and vascular pathology.

P3335
Effects of type I, II and III interferons on endothelin-1 release by human
pulmonary artery smooth muscle cells
Peter M. George1, Rekha Badiger1, Hime Gashaw1, Neil Galloway-Phillipps1,
Trevor T. Hansel2, Jane A. Mitchell1. 1Department of Cardiothoracic
Pharmacology, Imperial College, London, United Kingdom; 2Imperial Clinical
Respiratory Research Unit (ICRRU), Imperial College, London, United Kingdom

The potent vasoconstrictor and mitogen peptide endothelin-1 (ET-1) is a thera-
peutic target for the treatment of pulmonary hypertension. Work from our group
has shown that ET-1 release by human pulmonary artery smooth muscle cells
(HPASMCs) is critically regulated by interferons (IFN) and TNF. We have shown
that type I IFNα and IFNβ and type II IFNγ, but not type III IFNλ, all released in
host responses to viral infection, induce ET-1. As viral infection and IFN therapy
are increasingly associated with lung toxicity, including pulmonary hypertension,
we have investigated the nature of any interaction between IFNs for ET-1 release
by HPASMCs. Cells from 3 separate donors were stimulated in 96-well plates
with IFNα, -β, -γ and -λ (all 10ng/ml). Supernatants were collected after 24 hours
and ET-1 concentrations measured by sandwich ELISA. In the presence of TNFα

(10ng/ml), type I IFNs (-α and -β) or type II IFNγ, but not type III IFNλ, induced
ET-1 release. Additive release of ET-1 was seen with IFNα/γ and IFNβ/γ but not
IFNα/β. IFNλ did not release ET-1 under any condition studied. Type I and II
IFNs act independently to stimulate ET-1 from HPASMCs, which reflects what is
known about their separate receptor pathways.

Figure 1. Data is mean ± SEM. *P<0.05 one-way ANOVA for combination of IFNs v IFNs
alone.

Our finding that IFNλ is inactive in these cells may suggest that type III IFN
spares the lung vasculature.

P3336
Roles of sex hormones on bone morphogenetic protein signaling in
pulmonary artery differed between testosterone and estrogen
Hiroaki Ichimori, Shigetoyo Kogaki, Kunihiko Takahashi, Keiichi Ozono.
Pediatrics, Osaka University Graduate School of Medicine, Suita, Japan

Background: Epidemiologic studies have revealed the female predominance in
the morbidity of idiopathic PAH (pulmonary arterial hypertension) in the world,
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suggesting involvement of sex hormones in the pathogenesis of PAH. Recent
studies have identified a role of bone morphogenetic protein (BMP) signaling in
the pathogenesis of PAH and we reported that BMP signaling in pulmonary arterial
endothelial cells (PAEC) was attenuated under hypoxic condition in vitro and in
vivo.
Purpose: The aim is to investigate effects of estradiol (E) and testosterone (T) on
the BMP signaling in PAEC and analyze their mechanisms.
Materials and methods: PAEC were cultured and incubated with β-estradiol
(10-7M), testosterone (10-8M), or vehicle under 1%O2 (hypoxia) and 21%O2

(normoxia). BMP signaling including Smad1/5/8, phosphorylated (p-) Smad1/5/8,
and Id1 was examined by western blotting and quantitative RT-PCR. The effects
of HIF (hypoxia-inducible factor) -1α expression on the BMP signaling were also
examined.
Results: Under normoxia, p-Smad1/5/8 protein and Id1 mRNA were augmented
1.6 and 1.5-fold by E, but suppressed 0.3 and 0.4 -fold by T. Under hypoxia, con-
versely, p-Smad1/5/8 protein and Id1 mRNA were suppressed 0.5 and 0.4-fold by
E, but augmented 3.2 and 2.4 -fold by T. HIF-1α accumulation led to alterlation of
BMP signaling similar to hypoxia, whereas HIF-1α inhibitor altered the signaling
similar to normoxia.
Discussion: Sex hormones could change BMP signaling in PAEC depending on
oxygen concentration. Our observations provide the new mechanism how sex
hormone affects on BMP signaling, and sex hormones may be novel therapeutic
targets in the treatment of PAH.

P3337
Pulmonary hypertension in the newborn GTP-cyclohydrolase 1 deficient
mouse is unrelated to endothelium-dependent vasorelaxation potential
Jaques Belik1, Brendan McIntyre1, Jingyi Pan1, Jeannette Vasquez-Vivar2.
1Pediatrics, The Hospital for Sick Children, Toronto, ON, Canada; 2Biophysics,
Medical College of Wisconsin, Milwaukee, WI, United States

Background: Tetrahydrobiopterin (BH4) is an endothelial nitric oxide (NO) syn-
thase (eNOS) cofactor. Its absence results in eNOS uncoupling and a shift from
NO to reactive oxygen species (ROS) generation. The hph-1 mouse is deficient
in GTP-cyclohydrolase 1 (GCH1) production, resulting in lowered BH4 tissue
content. The adult hph-1 mouse has pulmonary hypertension secondary to eNOS
uncoupling, yet whether similar changes are evident in the newborn is presently
unknown. Thus, we evaluated 1-3 day old newborn hph-1 pups and compared
them to wild-type mice (C57BL/6xCBA).
Methods and results: Lung morphometry, BH4 and its oxidized metabolite BH2
content were measured and near-resistance pulmonary arteries were studied. In
control and hph-1 mice, the BH4 lung content is inversely proportional with age,
but significantly lower in the mutated animals (P<0.01). Pulmonary hypertension
is evident in the newborn hph-1 as an increase in the right ventricle-to-left-
ventricle+septum ratio, compared with wild-type mice (P<0.05). In response to
the thromboxane A2 analogue (U46619), the pulmonary arteries of hph-1 mice
generate less force (P<0.01), when compared with controls, but show a similar
vasorelaxant response to eNOS-dependent and -independent stimulation. As com-
pared with wild-type, a significant increase in medial thickness of small pulmonary
arteries is evident in the newborn hph-1 mice (P<0.05).
Conclusion: Pulmonary hypertension is present from birth in the GCH1 deficient
mice, not as a result of vasoconstriction, but secondary to pulmonary vascular
remodeling.

P3338
Autoimmunity and pulmonary arterial hypertension: The role of leptin
Alice Huertas1,2,3, David Montani1,2,3, Natalia Gambaryan1,2,3,
Frédéric Perros1,2,3 , Barbara Girerd1,2,3 , Sylvia Cohen-Kaminsky1,2,3,
Marc Humbert1,2,3 . 1U999 Pulmonary Hypertension: Pathophysiology and Novel
Therapies, INSERM, Le Plessis-Robinson, France; 2Hôpital Antoine Béclère,
Service de Pneumologie et Réanimation Respiratoire, Université Paris-Sud 11,
Clamart, France; 3Centre National de Référence de l’Hypertension Pulmonaire
Sévère, Hôpital Antoine Béclère, Clamart, France

It is suggested that immune mechanisms could play a significant role in pulmonary
arterial hypertension (PAH) genesis or progression, but the pathophysiology is still
unclear. Recent evidence has demonstrated a detrimental involvement of leptin in
promoting various autoimmune diseases by controlling regulatory T cells (Treg).
Despite this knowledge, the role of leptin in PAH is unknown. Here, we considered
whether leptin promotes the immunopathogenesis of PAH by regulating Treg. To
test this hypothesis, we withdrew blood samples from PAH patients (idiopathic
(I), heritable (H) and connective tissue disease-related (CTD)) and controls. To
detect circulating Treg and those expressing leptin receptor (ObR), we stained
the peripheral blood mononuclear cells with surface antibodies and selected Treg
expressing ObR as CD4+CD25+CD127lowObR+ cells by flow cytometry (FACS).
Finally, we tested TregObR+ cell activation by FACS using an intracellular anti-
body anti-STAT3. Serum levels of leptin were higher in all PAH patients compared
to controls and even higher in IPAH and CTD-PAH compared to HPAH patients.
Treg number was comparable in all PAH patients and controls. However, the
percentage of TregObR+ was higher in PAH patients compared to controls and
even higher in IPAH and CTD-PAH compared to HPAH patients. Interestingly,
STAT3 expression was lower in all PAH groups compared to controls. Our find-
ings show for the first time that leptin and its receptor are increased in PAH

patients, whereas Treg function is inhibited. Interestingly, IPAH and CTD-PAH
are comparable. Therefore, leptin and its receptor could play an important role in
the immunopathogenesis of PAH. Support: Medical Research Foundation Josso
Award 2010.

P3339
Risk factors for elevated liver function tests (eLFTs) in patients with
pulmonary arterial hypertension (PAH) treated with sitaxentan and followed
in a European safety registry
Lie-Ju Hwang1, John Teeter2, Michael Louie2, Henrik Toft Sørensen3,
Cynthia de Luise4. 1Department of Statistics, Specialty Care, Pfizer Inc, New
York, NY, United States; 2Department of Clinical Development and Medical
Affairs, Pulmonary Vascular Disease, Pfizer Inc, New York, NY, United States;
3Department of Clinical Epidemiology, Aarhus University Hospital, Aarhus,
Denmark; 4Department of Epidemiology, Worldwide Safety Strategy, Pfizer Inc,
New York, NY, United States

Background: Endothelin receptor antagonists, including sitaxentan (Thelin®),
treat PAH but may cause hepatoxocity. The Thelin Outcomes for Patient Surveil-
lance (TOPS) safety registry monitored prespecified events in European patients
(pts).
Aim: Describe risk factors for eLFTs in TOPS pts.
Methods: Sites entered data for eligible pts monthly from baseline to discontin-
uation; eLFTs were defined as ALT or AST levels >3xULN. Logistic regression
assessed effects on subsequent eLFTs of: treatment exposure (mo), age (by 10-y
periods), functional class (III/IV vs I/II), etiology (idiopathic vs associated, and
presence or absence of each variable: female sex; Caucasian race; prior PAH ther-
apy failure; previous bosentan or ambrisentan; concomitant sildenafil or tadalafil;
or baseline LFT elevation. Cox regression assessed time to eLFTs using the same
factors.
Results: Of 932 pts, AST or ALT was <3xULN in 97.6% (1.1% missing) at
baseline and 83.7% (11.5% missing) during followup. The 46 pts (4.9%) with
eLFTs during followup were younger (54 vs 61 y), had shorter treatment (9 vs 14
mo), and had higher baseline ALT/ULN and AST/ULN ratios vs pts without eLFTs
during followup (all P<0.01). Age (odds ratio [OR], 0.74; 95% CI, 0.60–0.91),
exposure length (OR 0.91; 95% CI, 0.87–0.96), and baseline LFT elevation (OR
9.4; 95% CI, 1.5–60.3) were associated with eLFTs at followup (all P<0.02).
These factors also predicted time to eLFTs (all P<0.005).
Conclusions: 4.9% of pts receiving sitaxentan had e LFTs during followup; age,
treatment exposure, and baseline eLFTs were significantly associated with eLFTs
during followup.

P3340
Increased p130Cas activity induces smooth muscle cell proliferation and
migration in idiopathic pulmonary arterial hypertension
Ly Tu1, Frances De Man2, Florence Lecerf1, Charlene François1,
Philippe Dartevelle1, Gerald Simonneau1, Elie Fadel1, Marc Humbert1,
Saadia Eddahibi1, Christophe Guignabert1 . 1Cardiovascular Research
Department, INSERM U999, Le Plessis-Robinson, France; 2Department of
Pulmonology, VU University Medical Center, Amsterdam, Netherlands

Introduction: p130Cas is a docking protein integrating and regulating extracellular
cues and intracellular signaling pathways that controls cell proliferation and motil-
ity. Therefore, we hypothesize that p130Cas contributes to excessive migration and
proliferation of PA-SMCs in idiopathic Pulmonary Arterial Hypertension (iPAH).
Methods: Protein and phosphorylation levels of p130Cas were quantified by West-
ern blot in surgically resected lung specimens from iPAH-patients and normal
subjects. To assess the functional role of p130Cas in iPAH and controls, we eval-
uated migration and proliferation of cultured PA-SMCs with and without p130Cas

inhibition by siRNA.
Results: We observed significantly elevated p130Cas protein expression and activity
in iPAH-patients compared to controls. In addition, decreasing p130Cas signaling
by RNA-interference reduced to similar levels both the migration and proliferative
potentials of IPAH and control PA-SMCs. The decreased migration and prolifer-
ation are respectively mediated by decreased matrix metalloproteinase (MMP)-2
release and by decreased mitogen-activated protein kinase (MAPK) activation.
Conclusions: These results demonstrate that p130Cas protein expression and ac-
tivity induces PA-SMC proliferation and migration in iPAH, suggesting p130Cas

as an attractive drug target for PAH therapy.

P3341
Ghrelin effects on local renin angiotensin from pulmonary vessels
Irina Luciana Dumitriu1, Elena Cojocaru1, Luminita Gina Vata1,
Marcel Costuleanu2, Bogdan Gurzu1, Simona Mihaela Slatineanu1. 1Department
of Functional Sciences, “Gr. T. Popa” University of Medicine and Pharmacy,
Iasi, Romania; 2Department of General and Oro-Maxillo-Facial Pathology, “Gr.
T. Popa” University of Medicine and Pharmacy, Iasi, Romania

Background: Published data sustain the participation of vascular renin angiotensin
system (RAS) on alteration of pulmonary vessels reactivity during the allergic
airway inflammation. Ghrelin is a growth hormone-releasing peptide involved in
modulation of immune function.
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Objective: This study aims to investigate the interaction between ghrelin and
local RAS from rat pulmonary vessels during ovalbumin – induced allergic airway
disease.
Methods: The angiotensinogen (AGT) – induced contractions were assessed on
isolated pulmonary artery and veins from ovalbumin sensitized rats receiving
either saline (OSR) or ghrelin (OSG) by endotracheal instillation. Experiments
were performed in the absence or the presence of losartan, D-ALA7, chymostatin
and N-nitro-L-arginine methyl ester (L-NAME).
Results: The angiotensinogen (AGT) contractile effects mediated by AT1 receptors
were lower with at least 25% on vessels from OSG than from OSR. The D-ALA7
and LNAME significantly increases the AGT - induced contraction on OSG. The
amount of nitric oxide released after stimulation with angiotensinogen (AGT) is
higher on OSG and it is blocked by D-ALA7.
Conclusion: Our results suggested that pulmonary delivery of ghrelin could modu-
late the local RAS from pulmonary vessels, probably by promoting the angiotensin
1-7 mediated effects. These data sustained the existence of another possible way
for ghrelin’s beneficial effects on the lung.

P3342
Nestin expressing progenitor cells in pulmonary vasculature
Farhan Saboor1, Claudia Berndt1, Norbert Weissmann2, Ralph Schermuly2,
Dieter Müller1, Ralf Middendorff1. 1AG Signal Transduction, Institute of
Anatomy and Cell Biology, Giessen, Germany; 2Department of Internal
Medicine, Medical Clinic II, Giessen, Germany

Vascular smooth muscle cells (VSMCs) and pericytes (PCs), distinguished by the
expression of neuronal stem cell marker “Nestin”, may represent stem cell-like
progenitor cells for tissues in various organs. In one of our previous studies, we
found that nestin-expressing VSMCs and PCs in testicular blood vessels are the
progenitors of testosterone producing Leydig cells.
To analyze the expression pattern of nestin and its role as marker for proliferating
progenitor cells in the lung, nestin expression and localization was investigated
during postnatal development in nestin-GFP mice. To investigate nestin expression
during vascular remodelling, samples from two models of pulmonary hypertension
(PH) [monocrotaline (MCT) rat model and hypoxic mouse model] as well as
human samples from patients of PH were analyzed. Nestin data was compared
with expression of proliferation markers (PCNA, Ki67) and PDGF receptors.
Nestin was found in a subpopulation of VSMCs and PCs of lung vasculature. As
compared to adult normoxic controls significantly higher nestin expression was
observed in pulmonary vasculature of postnatal tissues and in adult lungs between
day 3-7 of hypoxic exposure but not at later time points when PH became evident.
Increase of nestin correlated well with an increase of cell proliferation. In hypoxic
lungs peak of phosphorylated (activated) PDGF receptor β correlated with nestin
one. Increase of nestin-immunoreactive VSMCs and PCs was also found in MCT
rat and human lung samples.
Certain contractile cells capable of proliferation could be identified by Nestin
expression in lungs and may be used as prognostic marker and new target for
therapeutic interventions of diseases like PH.

P3343
Endothelial cell mechanics are altered in pulmonary arterial hypertension
(PAH)
Corey Hardin1, Ramaswamy Krishnan2, Dhananjay Tambe2, Sharif Sheik3,
Greeshma Manomohan2, Jeffrey Fredberg2, Aaron Waxman3. 1Pulmonary and
Critical Care Unit, Massachusetts General Hospital, Boston, MA, United States;
2Molecular and Integrative Physiology Program, Harvard School of Public
Health, Boston, MA, United States; 3Pulmonary and Critical Care Medicine,
Brigham and Women’s Hospital/Harvard Medical School, Boston, MA, United
States

Idiopathic pulmonary arterial hypertension (IPAH) and collagen vascular disease
associated PAH (APAH) are associated with a significant elevation of inflam-
masome activation and release of IL-1β and IL-6 in patient plasma [1]. We
hypothesized that these biochemical changes will affect intercellular force distri-
bution in the constituent endothelial cells. To test this hypothesis, we applied to
cultured Human Lung Microvascular Endothelial Cell (HLMVEC), serum derived
from IPAH and APAH patients, and measured subsequent changes in HLMVEC
intercellular forces [2]. In comparison to time-matched controls (n=4), HLMVEC
monolayers exposed to patient serum (IPAH, n=7, APAH, n=8) were significantly
more contractile (average contractile moment per monolayer; control cells = 153.5
+ 13.5 pNm, IPAH cells = 222.3 + 9.6 pNm, and APAH cells = 223.8 + 22.8
pNm) and exhibited greater number of intercellular stress hot-spots. Accordingly,
we suggest that inflammasome mediated enhancements in endothelial intercellular
forces may play an important role in decreased vascular compliance observed in
PAH.
References:
[1] Shaik, R.S., Kolliputi, N., Waxman, A.B., Activation of Inflammasome in Pul-

monary Arterial Hypertension. American Journal of Respiratory and Critical
Care Medicine, 2010(May);181:A4865.

[2] Tambe, D.T., Hardin, C., Angelini, T.E., Rajendran, K.,Serra-Picamal, X.,
Zama, M.,Butler, J.P., Weitz, D.A., Fredberg, J.J.,Trepat, X., Collective Cell
Guidance by Cooperative Intercellular Forces. Nature Precedings, 2011. doi:
10.1038/npre.2010.5405.1.2010.

P3344
Involvement of cytoskeletal protein paxillin in the pathogenesis of pulmonary
hypertension
Christine Veith, Werner Seeger, Norbert Weissmann, Grazyna Kwapiszewska.
University of Giessen Lung Center, ECCPS, Giessen, Germany

Pulmonary arterial hypertension (PAH) is a fatal disease characterised by a pro-
nounced remodelling of the pulmonary vasculature. The remodelling process
entails deposition of the extracellular matrix (ECM) proteins, proliferation of
pulmonary arterial smooth muscle cells (PASMC), and changes in the composi-
tion of cytoskeletal proteins. Paxillin is one of the most important cytoskeletal
proteins, mediating protein-protein interactions and consequently modulating cell
signalling. In this study we have investigated the contribution of Paxillin in vascular
remodelling.
In lungs of IPAH patients we detected enhanced Paxillin expression compared to
controls on both mRNA and protein levels. Immunohistochemical analysis demon-
strated expression of Paxillin in pulmonary vasculature and PASMC. Similarly, in
the hypoxia mouse model of pulmonary hypertension, expression of Paxillin was
localised to the vessels. Laser microdissection of intrapulmonary arteries revealed
elevated Paxillin expression in hypoxic lung vessels. Functional measurements
were performed by silencing Paxillin expression. Paxillin knockdown caused
changes in the phosphorylation status of Akt, and Erk1/2 leading to decreased cell
viability, proliferation as well as increased apoptosis of human primary PASMC.
Furthermore, immunofluorescence of PASMC revealed that Paxillin knockdown
led to cytoskeletal alterations and impaired cell adhesion.
Paxillin has previously been documented to be involved in cell spreading and
migration, features characteristic of vascular remodelling. This is however the first
report that indicates the involvement of Paxillin in vascular remodelling in the
lung, and its association with human PAH disease.

P3345
Determination of cell-derived microparticles in patients with pulmonary
hypertension and connective-tissue diseases using flow cytometry
Xhylsime Kqiku1, Gabor Kovacs1, Eva Rohde3, Dirk Strunk2,
Horst Olschewski1. 1Division of Pulmonology, Medicial University of Graz, Graz,
Austria; 2Division of Hematology, Medicial University of Graz, Graz, Austria;
3University Hospital for Blood Group Serology and Transfusion Medicine,
Paracelsus Medical University/Salzburger Landeskliniken, Salzburg, Austria

Background: Microparticles (MPs) are small plasma membrane vesicles released
from different cell types during activation or apoptosis.Increased MPs levels have
been associated with cardiovascular diseases,thrombotic disorders and systemic
inflammatory conditions.In pulmonary hypertension (PH) the role of MPs is poorly
understood.
Aims and objectives: The aim of this study was to analyze the MPs fractions in
PH-and connective-tissue disease (CTD) patients which represent a risk factor for
PH development.
Patients and methods: Plasma samples derived from PH and CTD patients were
tested using flow cytometry (FC). Circulating MPs from platelets (CD61+), en-
dothelial cells (CD31+) as well as Annexin V+ were measured by FC in 28 PH
patients,36 CTD patients and 41 healthy controls.The levels of MPs were compared
in these three groups.
Results: The overall fraction of MPs was higher in PH patients (57±26% of total
events) and CTD patients (51±21%)as compared to controls (42±18%) (p<0,05).
Platelet derived CD61+ MPs were tendentially increased in PH patients comparing
to controls (p=0,096) whereas CD31 expression was not found to be different on
MPs from patients and controls.The expression of Annexin V on MPs from PH
patients were significantly higher as compared with controls (mean fluorescence
intensities: 56±26%vs.38±17%,p=0,003).There were no significant differences
between Annexin V expression levels on MPs in PH vs. CTD patients (p=0,384)
and not between CTD vs.controls (p=0,179).
Conclusions: According to these preliminary data, the plasma levels of An-
nexinV+MPs are increased in PH patients and may be related to an activated
pro-coagulatory and inflammatory vascular status.

P3346
The role of the accessory type III transforming growth factor-β receptors in
the regulation of pulmonary vascular development
Gero Niess, Matthias Michiels-Corsten, Werner Seeger, Rory Morty. Lung
Development and Remodelling, Max Planck Institute for Heart and Lung
Research, Bad Nauheim, Germany

Pulmonary artery smooth muscle cell behaviour, including proliferation, apoptosis,
and matrix production, is controlled by transforming growth factor (TGF)-β, acting
via two type I (Acvrl1 and Tgbfr1) and two type III [endoglin (Eng) and betaglycan
(Tgfbr3)] TGF-β receptors. Knockdown of TGFBR3 by siRNA in primary human
pulmonary artery smooth muscle cells (PASMC) increased PASMC proliferation
(3-fold; assessed by BrdU incorporation) in vitro, in a TGF-β-independent manner.
However, apoptosis rates of the PASMC were not affected by siRNA knockdown of
TGFBR3. The siRNA knockdown of other TGF-β receptors, ACVRL1, TGFBR1,
TGFBR2 and ENG, did not impact TGF-β-independent proliferation or apoptosis
of PASMC. These data point to a novel, TGF-β-independent role for TGFBR3
in regulating PASMC growth. This idea assumes importance considering that we
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have also observed perturbed expression of TGFBR3 in the lungs of neonatal mice
with hyperoxia (85% O2)-induced lung injury, which results in bronchopulmonary
dysplasia (BPD). The mRNA levels (assessed by quantitative real-time RT-PCR)
for tgfbr3 were downregulated (4.4-fold, p=0.003), while TGFBR3 protein levels
were downregulated by 70%. Laser capture microdissection confirmed dysregu-
lated expression of TGFBR3 in the pulmonary vasculature of the developing mouse
lung. Taken together, these data suggest a role for TGFBR3 in vascular smooth
muscle cell function which could lead to a dysregulation of TGF- β signalling in the
pulmonary vasculature, which in turn could contribute to the impaired pulmonary
vascular growth and development associated with the lung hypoplasia observed in
patients with BPD.

P3347
Elevated levels of adenosine in the lungs lead to chronic lung injury and
pulmonary hypertension
Harry Karmouty-Quintana1, Hongyan Zhong2, Dewan Zeng2, Luiz Belardinelli2,
Michael Blackburn1. 1Biochemistry and Molecular Biology, University of Texas -
Medical School, Houston, TX, United States; 2Cardiovascular Disease, Gilead
Sciences, Inc, Palo Alto, CA, United States

Pulmonary Hypertension (PH) is characterized by increased pulmonary vascular
tone and remodeling of the pulmonary vasculature including muscularization of
vessels. PH is often associated with underlying chronic lung diseases (CLD)
such as chronic obstructive pulmonary disease (COPD) and idiopathic pulmonary
fibrosis (IPF). The adenosine (Ado) A2B receptor (R) expression is increased in
patients with COPD and IPF. Activation of the A2BR by Ado has been shown to
regulate fibrosis through its action in inflammatory and structural cells. However,
the role of Ado and the A2BR in the pathogenesis of PH is not known.
Hypothesis: Ado acting on the A2BR modulates the development of PH in CLD.
Ado deaminase (ADA)-deficient mice have increased levels of Ado in the lung
tissue that lead to CLD. On day 30, once lung injury was established, mice were
provided with chow containing placebo or GS-6201, an A2BR antagonist, for the
next 10 days. On day 41, right ventricle systolic pressure (RVSP), systemic blood
pressure, heart rate and lung function measurements were performed.
ADA-deficient mice had increased RVSP compared to control mice. Lung function
measurements revealed increased airway resistance and a reduction in airway and
tissue compliance in ADA-/- mice. Blockade of the A2BR by GS-6201 inhibited
the increased RVSP and restored lung function. No change in systemic systolic
blood pressure or heart rate was observed in mice treated with placebo or GS-6201.
These results highlight the role of the A2BR in the pathogenesis of PH associated
with elevated tissue Ado and CLD. The results suggest that targeting the A2BR
could be a potential target for the treatment of PH secondary to CLD.

370. Biomarkers and exacerbations of asthma
and COPD

P3348
Monitoring PGD2 production in airway disease
Johan Larsson1,3,7, David Balgoma2,7, Ingrid Delin3, Theo Gülen1,7,
Gunnar Nilsson4, Hans Hägglund5, Kameran Daham1, John Lawson6,
Garret FitzGerald6, Barbro Dahlén1, Craig Wheelock2, Sven-Erik Dahlén3,7 .
1Department of Respiratory Medicine and Allergy, Karolinska University
Hospital, Karolinska Institutet, Stockholm, Sweden; 2Department of Medical
Biochemistry and Biophysics, Division of Physiological Chemistry 2, Karolinska
Institutet, Stockholm, Sweden; 3The National Institute of Environmental
Medicine, Division of Physiology, Karolinska Institutet, Stockholm, Sweden;
4Department of Clinical Immunology and Allergy, Karolinska University
Hospital, Karolinska Institutet, Stockholm, Sweden; 5Department of
Haematology, Karolinska University Hospital, Karolinska Institutet, Stockholm,
Sweden; 6The Institute for Translational Medicine and Therapeutics, School of
Medicine, University of Pennsylvania, Philadelphia, United States; 7Centre for
Allergy Research, Karolinska Institutet, Stockholm, Sweden

Introduction: Prostaglandin (PG) D2 is a major mast cell mediator implicated in
asthma and airway disease. Measurement of the urinary levels of 9α,11β-PGF2 has
been established to monitor PGD2 production. Tetranor prostaglandin D (PGDM)
is however the major urinary metabolite of PGD2.
Aims and objectives: To evaluate the use of urinary levels of 9α,11β-PGF2 vs.
PGDM. In addition, the use of enzyme immune assay (EIA) was compared with
LC-MS/MS.
Methods: Urinary samples from four studies were used; bronchoprovocation using
allergen (n=9) and aspirin in aspirin-intolerant asthma (n=11), effect of celecoxib
on baseline excretion (n=19), and excretion in patients with mastocytosis or ana-
phylaxis (M/A) during exacerbation (n=15). Urinary excretion of 9α,11β-PGF2
and PGDM were measured by specific EIAs (Cayman Chemical) and LC-MS/MS,
and data expressed as ng/mmol creatinine.
Results: The levels of PGDM (mean±SEM) before allergen challenge were

1330±348 and 1236±192 after (p>0.05), the corresponding values of 9α,11β-
PGF2 were 40±4 and 77±10 (p=0.002), respectively.
With aspirin challenge levels of PGDM were 516±82 before and 609±95 after
(p>0.05), whereas the levels of 9α,11β-PGF2 were 56±16 and 75±24 (p=0.002),
respectively.
In M/A the levels of PGDM and 9α,11β-PGF2 were 1977±886 (p<0.05 for
PGDM vs baseline in healthy subjects) and 251±66 respectively, with values
mildly correlated (r=0.698, p=0.00382).
Bland-Altman analysis showed good agreement between PGDM measurements
with MS and EIA.
Conclusion: The earlier metabolite 9α,11β-PGF2 may be more suitable to follow
the dynamics of release during challenges whereas the higher levels of PGDM
may be more appropriate for monitoring global differences in baseline production
of PGD2.

P3349
Antibiotics in exacerbations of asthma
Rik Loijmans1, Patricia van Velzen2, Leo Beem1, Marco Stommel3, Gerben ter
Riet1, Peter Sterk2. 1General Practice, Academic Medical Centre - University of
Amsterdam, Amsterdam, Netherlands; 2Respiratory Medicine, Academic Medical
Centre - University of Amsterdam, Amsterdam, Netherlands; 3Information and
Communication Technology, Stichting Huisartsen Dienstenposten Amsterdam,
Amsterdam, Netherlands

Introduction: Current guidelines explicitly do not recommend prescribing antibi-
otics for asthma exacerbations in order to avoid overprescription. We aimed to
assess the prescription rate of antibiotics related to asthma exacerbations in pri-
mary care and which clinical patient characteristics are associated with antibiotic
treatment.
Methods: We retrieved all electrionic patient records concerning acute asthma
in adults during 2008 recorded amongst 149,279 patient contacts by the central-
ized out-of-hours General Practice (GP) service in Amsterdam. Through uni- and
multivariate analyses we analyzed the clinical parameters documented by GP’s of
patients who received antibiotics.
Results: Of 540 identified exacerbations, 108 (20%) were treated with antibiotics,
of which in 16 cases (15%) a suspicion of pneumonia was documented. Univariate
analysis showed that antibiotic prescription was positively associated with age
(p=0.006) and clinical signs (Table 1). Multivariate analysis yielded a Nagelkerke
R2 of 0.331 for the variables age, ill appearence, sputum, rhonchi and fever.
Antibiotic prescription was not associated with other treatments of exacerbation.

Table 1. Clinical associates of antibiotic treatment

History p-value Examination p-value

Cough 0.002 Ill appearance <0.001
Sputum <0.001 Fever 0.023
Common cold 0.178 Rhonchi <0.001
Symptoms of flue 0.019 ENT-problems 0.650
Symptoms >3 days 0.261 Focal abnormalities on auscultation <0.001
Fever <0.001 Wheezing 0.086

Conclusion: Antibiotics are prescribed more often for asthma exacerbations by
GP’s than proposed by international guidelines. Fever appears to be a major
trigger for antibiotic therapy, in contrast to recommended care. This suggests that
overprescription of antibiotics for asthma exacerbations is prevalent.

P3350
Monitoring free serum IgE in severe asthma patients treated with
omalizumab
Stephanie Korn1, Ina Haasler1, Florian Fliedner1, Gunther Becher2,
Pavel Strohner3, Antonia Staatz3, Christian Taube1, Roland Buhl1. 1Pulmonary
Department, Mainz University Hospital, Mainz, Germany; 2BecherConsult
GmbH, BecherConsult GmbH, Bernau, Germany; 3BioTez Berlin-Buch GmbH,
BioTez Berlin-Buch GmbH, Berlin, Germany

It is stated that benefit of omalizumab treatment in severe IgE-dependent asthma
requires serum free IgE concentrations below 50 ng/ml. It is unclear if monitoring
free serum IgE is clinically meaningful once omalizumab treatment is initiated.
Free IgE and omalizumab serum concentrations were quantified in 22 patients with
severe asthma (68% female, 47±11 yrs., mean (±SD) pre-bronchodilator FEV1
62±13%, baseline mean (±SEM) free serum IgE 652±136 ng/ml) treated with
omalizumab for 4 months using a Recovery-ELISA.
Omalizumab treatment reduced free serum IgE prior to the second omalizumab
injection by 73%, after 16 weeks by 81% to 58±12 ng/ml (p<0.001 vs. baseline).
17 patients responded to anti-IgE therapy as judged by physician-rated global
evaluation of treatment effectiveness. There was no relation between free serum
IgE concentrations and treatment response. 41% of responders had free IgE levels
above 50 ng/ml and 40% of non-responders below 50 ng/ml. There was no signif-
icant or clinically relevant difference regarding changes in lung function, exhaled
NO, asthma control, and quality of life between patients with free IgE below or
above 50 ng/ml.
Monitoring free IgE and omalizumab serum concentrations in patients treated with
omalizumab does not predict clinical response or add to the decision to continue or
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stop treatment. The relevance of free IgE measurements is limited to demonstrating
an adequate reduction in non-responders. These results question the free IgE target
range postulated to be necessary for a treatment response.

P3351
Serum immunoglobulin level is a useful marker for the risk of opportunistic
infection in steroid dependent patients with chronic inflammatory airway
diseases
Makiko Akahane, Nobuyuki Horita, Tomoko Takezawa, Takahiko Arai,
Masako To, Yasuo To. Department of Allergy and Respiratory Medicine, The
Fraternity Memorial Hospital, Tokyo, Japan

Aim: Patients with chronic inflammatory airway diseases such as severe asthma,
pulmonary fibrosis often need to have long-term oral corticosteroids (O-CS).
Patients who are administered O-CS, even a small amount, are susceptive for
opportunistic infection (OI) such as pneumocystis pneumonia, fungal infection,
herpes-zoster infection. The aim of this study is to clarify the usefulness of serum
IgG as a marker for risk of OI in patients with long-term O-CS therapy.
Methods: Seventeen patients with respiratory diseases (severe asthma 11, pul-
monary fibrosis 5, Churg-Strauss syndrome 1) taking regular-use of O-CS were
enrolled to this study. We retrospectively reviewed the medical records and collect
the data about incidence of OI and serum IgG levels of the patients.
Results: Seven out of 17 patients suffered from OI. The average IgG level in pa-
tients with OI (623±154 mg/dl, n=7) was significantly lower than patients without
OI (879±188 mg/dl, p-value<0.01). The area under the ROC curves was 0.87.
The most reliable cut-off level was 725 mg/dl with specificity 89%, sensitivity
75%, positive predictive value 86% and negative predictive value 80%.
Conclusion: Serum IgG need to be monitored when patients were given O-CS. It
is crucial to keep serum IgG levels more than 725 mg/dl to prevent OI.

P3352
Effects of omalizumab on markers of eosinophilic inflammation in patients
with severe allergic asthma
Marisa Hübner, Stephanie Korn, Matthias Jung, Ina Haasler, Christian Taube,
Roland Buhl. Pulmonary Department, Mainz University Hospital, Mainz,
Germany

Allergic asthma is a chronic inflammatory airway disease in which immunoglobulin
E (IgE) and eosinophils play important pathogenetic roles.
We investigated the effect of the anti-IgE antibody omalizumab on markers of
eosinophilic inflammation in patients with severe allergic asthma eligible for oma-
lizumab treatment according to current guidelines. In 31 consecutive GINA step
4/5 patients (19 female, 48±11 yrs., 78±12 kg, 274±238 IU/ml total IgE, FEV1 at
baseline 1.8±0.6 L, 61.8±19.5% pred.) omalizumab (median 450 mg/month) was
administered s.c. as add-on therapy. Exhaled nitric oxide (NO), peripheral blood
eosinophils and serum interleukin-5 were measured before and after 16 weeks
of treatment. In all patients total daily doses of inhaled and oral corticosteroids
remained stable during treatment.
23 (74%) patients responded to therapy (GETE). Baseline NO was 43±8 ppb
(mean±SEM) for responders (R) and 23±6 ppb for non-responders (NR), blood
eosinophils were 0.38±0.07/nl (R) and 0.25±0.06/nl (NR), and IL-5 was 7.5±1.13
(R) and 1.9±1.3 pg/ml (NR, R vs. NR p=0.030). After 16 weeks NO decreased
by 3±6 ppb (R, p=0.804) and 12±18 ppb (NR, p=0.375), blood eosinophils
were unchanged (R week0-week16: -0.14±0.16/nl, p=0.687; NR: 0.01±0.04/nl,
p=1.000), and IL-5 decreased by 3.7±1.0 pg/ml (R, p=0.012) and 0.3±1.4 pg/ml
(NR, p=0.625).
In conclusion, patients with a clinical response to omalizumab had higher pre-
treatment serum IL-5 levels and a pronounced decrease in serum IL-5 following
omalizumab. Blood eosinophils were unchanged, and exhaled NO was low prior
and on treatment with omalizumab, consequent to high-dose ICS treatment.

P3354
Reduction in incidence of exacerbations in patients with Alpha 1 antitrypsin
deficiency (A1ATD) treated with concentrates of Alpha 1 antitrypsin (A1AT):
REXA study
Maria L. Torres Duran, Juan Carlos Barros Tizon, Investigators of the Spanish
Group for Rexa Study. Pneumology, Complex Hospitalario Universitario de Vigo,
Vigo, Pontevedra, Spain

Introduction: Augmentation therapy with plasma derived Alpha 1 Antitrypsin
represents the only specific treatment for patients with Alpha 1 Antitrypsin Defi-
ciency. The aim of this study was to demonstrate that augmentation therapy can
reduce the number of exacerbations in patients with A1ATD.
Material and methods: Retrospective multicentric study. We included 127 patients
who received augmentation therapy for 18 months and with clinical follow-up for
18 months before treatment. We compared the incidence of exacerbations into the
two periods.
Results: 127 patients, 63% male, age:52y, former smokers:79,4%, never smok-
ers:17,4%, PiZZ:93.6%. Basal FEV1:1.24L (±0.5). Patients were treated with
Prolastin® (53.5%) or Trypsone® (46.5%), 78% every 21 days. 52 patients did not
present exacerbations in pretreatment period.
Augmentation therapy was associated with reduction of 2.4 exacerbations for every

ten treated patients in total population and 6 exacerbations for every 10 treated
patients in those with previous exacerbations.(Figure 1) Untreated patients have
between 1.4 and 4 times more risk of exacerbation than treated patients.
We didn’t observe differences between both available A1AT products.

Conclusions: Augmentation therapy in the A1ATD reduces the total number of
exacerbations with low frecuency of adverse events.
Study realized with Grifols support.

P3355
Efficacy of roflumilast in the frequent exacerbation COPD phenotype
Jadwiga Wedzicha1, Klaus Rabe2, Peter Calverley3, Fernando Martinez4,
Dirk Bredenbröker5, Manja Brose6, Udo-Michael Goehring5. 1Academic Unit of
Respiratory Medicine, UCL Medical School, London, United Kingdom; 2Center
for Pulmonology and Thoracic Surgery, Krankenhaus Grosshansdorf,
Grosshansdorf, Germany; 3School of Clinical Sciences, University Hospital
Aintree, Liverpool, United Kingdom; 4Department of Internal Medicine,
University of Michigan Medical Center, Ann Arbor, MI, United States;
5Department of Respiratory Medicine, Nycomed GmbH, Konstanz, Germany;
6Department of Data Science, Nycomed GmbH, Konstanz, Germany

Background: COPD exacerbations (EXs) are associated with increased morbidity,
mortality and disease progression. The ECLIPSE study showed the best predictor
of future EXs is a history of EXs, identifying a frequent exacerbator phenotype
maintained over time. Roflumilast (ROF) reduces EX rate in frequent exacerbators,
but its relative effect in this phenotype is not known.
Methods: In a post-hoc pooled analysis of two 1-yr studies of ROF 500μg in pts
with severe COPD, chronic bronchitis and a history of EXs, pts were classified as
frequent (≥2 events) or infrequent (1 event) exacerbators based on moderate/severe
EX history in the previous yr. EX frequency status was analysed in ROF- and
placebo (PBO)-treated pts at baseline and at yr 1.
Results: Among ROF-treated frequent exacerbators (n=413), 32.0% still had fre-
quent EXs at yr 1 vs 40.8% of PBO-treated pts (n=417; RR=0.799, p=0.0148).
Among infrequent exacerbators, 17.5% of ROF-treated pts (n=1124) had ≥2
EXs at yr 1 vs 22.9% of PBO-treated pts (n=1137; RR=0.768, p=0.0018). This
reduction was similar when considering concomitant LABA, previous ICS treat-
ment or severe EXs leading to hospitalisation/death. When analysed by COPD
severity, 26.4% of ROF-treated frequent exacerbators with severe COPD (FEV1
30–50% predicted, n=246) still had frequent EXs at yr 1 vs 38.9% of PBO-treated
pts (n=239; RR=0.683, p=0.0042); the percentage of frequent exacerbators was
similar between treatments in pts with very severe COPD (FEV1 <30%).
Conclusions: This analysis shows that ROF shifts pts from the frequent to the
more stable infrequent exacerbator state. This effect was not seen in frequent
exacerbators with very severe COPD, highlighting the need for early treatment
initiation.

P3356
Modelling and simulation in successful drug development programmes:
Characterisation of exacerbation reduction with roflumilast to corroborate
the importance of defining patient subsets in COPD
Gezim Lahu1, Axel Facius1, Laurent Claret2, Rene Bruno2, Dirk Bredenbröker3.
1Department of Pharmacometrics and Pharmacokinetics, Nycomed GmbH,
Konstanz, Germany; 2Strategic Consulting Services, Pharsight, A Certara™
Company, Marseilles, France; 3Department of Respiratory Medicine, Nycomed
GmbH, Konstanz, Germany

Background/Rationale: Roflumilast (ROF), an oral, selective PDE4 inhibitor,
reduces the rate of exacerbations and improves lung function in severe COPD.
During clinical development, modelling and simulation techniques were used to
identify and confirm a paradigm to explore patient, disease and treatment covari-
ates. This approach identified patient populations that will benefit most from ROF,
and was used to help design confirmatory clinical trials.
Methods: Data from two 1-year, randomised, double-blind, placebo-controlled,
parallel-group trials [Rennard S, et al. Respir Res 2011;12(1):18] in 2686 patients
were used to build exacerbation and lung function models to identify patient
characteristics that significantly impacted the clinical endpoints.
Results: Patients with chronic bronchitis, higher cough/sputum scores, concomi-
tant ICS use and low predicted FEV1 at baseline were identified as having a higher
rate of exacerbations and treatment effect. Patient characteristics as defined by the
models were used, in addition to a history of exacerbations, to simulate the design
of two other 1-year clinical trials [Calverley PMA, et al. Lancet 2009;374:685–94],
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with the inclusion criteria described in the trial protocols. The models predicted
that the two trials would show a 17% reduction in exacerbation rate and a 47mL
gain in FEV1 with ROF; observed results were 17% reduction and a 48mL gain.
Conclusions: This modelling and simulation approach showed the importance of
defining COPD subsets for drug development, and helped support phase III studies
confirming exacerbation reduction with ROF.

P3357
Clinical implications of serum procalcitonin in acute exacerbations of chronic
obstructive pulmonary disease
Gamal Agmy, Yasser Ahmed, Shahban Helal. Chest, Assiut University, Assiut,
Egypt Chest, Assiut University, Assiut, Egypt Clinical Pathology, Assiut
University, Assiut, Egypt

Background: A reliable test for differentiation between bacterial and nonbacterial
AECOPD would be extremely helpful in management of AECOPD.
Objective: To explore the diagnostic and prognostic role of serum procalcitonin
(PCT) in AECOPD.
Methods: A total of 100 patients with AECOPD and 20 of healthy individuals were
studied. On presentation, serum PCT concentration was measured, and quantitative
sputum culture was performed for AECOPD. The patients were reevaluated when
they had reached their stable clinical state.Pathogenic bacterial microorganism
(PBM) was regarded as significant if they were ≥ 105 CFU/ml. The patients were
classified into two subgroups: group A; patients with bacterial AECOPD (n = 40),
and group B; patients with nonbacterial AECOPD (n = 60).
Results: On presentation, The levels of PCT for patients of group A [1.59±0.52
μg/L] were significantly > group B [0.11±0.02 μg/L] and control group
[0.75±0.03 μg/L]. When they had reached their stable state, the levels of PCT for
patients of group A decreased to [0.12±0.04 μg/L], which was significantly < that
in exacerbation [[1.59±0.52 μg/L]; but in patients of group B the levels of PCT
did not change [0.1±0.01 μg/L]. In the stable state, there were no differences in
the PCT measurement between the two subgroups as well as between patients and
control. Furthermore; a significant correlation was recorded between PCT levels
in group A at time of presentation and temperature (r=0.988, p<0.05), leucocytic
count (r=0.897,p<0.05), and FEV1% of predicted (r=0.889, p<0.05).
Conclusion: In patients presented with AECOPD, PCT is an excellent diagnostic
and prognostic marker of bacterial infection.

P3358
Efficacy and safety of bacterial lysates in patients with chronic obstructive
pulmonary disease and exacerbation
Hao Tang, Zheng Fang, Qingyu Xiu, on behalf of the Broncho-Vaxom Study
Group. Department of Respiratory Medicine, Changzheng Hospital,Second
Military Medical University, Shanghai, China

Objective: This study was a double-blind, placebo-controlled, randomized clinical
trial to evaluate the preventive effect of bacterial lysates (Broncho-Vaxom, OM-85
BV) on acute exacerbation in patients with COPD or chronic bronchitis in China.
Methods: 428 patients recruited from 13 centers were randomly allocated into BV
or placebo. 384 patients completed the study (192 in OM-85 BV group and 192 in
the placebo group). Patients received medications for 10 days per month during 3
months with a 10-week follow-up.
Results: This study revealed that the proportion of patients with recurrent exac-
erbation in OM-85 BV group was significantly lower than that in placebo group
within 12-week treatment period (23.4% vs. 33.3%, p<0.05). Among all subjects
having exacerbation (≥1 time), the percentage of patients with recurrent exac-
erbations (≥2 times) was significantly lower in OM-85 BV group than that in
placebo group during the 12-week treatment period (38.7% vs. 73.1%, p<0.01).
The percentage of concomitant antibiotics was significantly lower in OM-85 BV
group than that in placebo group (37.0% vs. 63.0%, p<0.05). In terms of safety,
there was no significant difference between the two groups in the incidence of
adverse events (27.9% in BV group vs. 27.7% in placebo group, p>0.05).
Conclusions: OM-85 BV significantly reduced the rate of recurrent exacerbations
in patients with chronic bronchitis or COPD in therapy period. It also significantly
reduced the frequency of exacerbations in individual patients in active therapy
period and decreased the usage of antibiotics, with a good safety profile.

P3359
β-blockers and risk of COPD exacerbation requiring hospitalisation in
patients with COPD
Ana Afonso1, Katia Verhamme1, Guy Brusselle2, Miriam Sturkenboom1 .
1Medical Informatics, ErasmusMC, Rotterdam, Netherlands; 2Department of
Respiratory Diseases, University of Ghent, Ghent, Belgium

Background: In the past, β-blockers were contra-indicated in COPD. Recent evi-
dence, including a cohort study by Rutten et al. (Arch Intern Med 2010), suggests
that β-blockers produce good outcomes in COPD. This degree of protection might
be biased.
Objectives: To study the effect of β-blockers on the risk of severe COPD exacer-
bations.
Methods: We conducted several analyses to study the effect of β-blockers on
COPD exacerbations by: 1) mimicking the cohort design of Rutten 2) avoiding

immortal time and exposure bias through a nested case-control study in a COPD
cohort and 3) reducing confounding by indication by restricting the case-control
analyses to users of β-blockers during follow-up. Data from the Dutch IPCI
GP database (2000 to 2007) were used. Cases were all COPD patients with a
first COPD exacerbation requiring hospitalization. To each case, controls were
matched on age, sex and indexdate. Cox proportional hazard and conditional
logistic regression analyses were used.
Results: Within the cohort of 6788 COPD patients, 619 patients had a COPD
exacerbation requiring hospitalization. Current use of β-blockers significantly re-
duced the risk of severe COPD exacerbation in the cohort analysis (HRadj 0.73,
95%CI 0.60-0.90). In the case-control analysis, use of β-blockers reduced the
risk of exacerbations by 40% (ORadj 0.60, 95% CI 0.44-0.82). When controlling
for confounding by indication, the protective effect was clearly attenuated (ORadj
0.87, 95% CI 0.52-1.45). In patients with co-existing heart failure, a significant
protective effect was observed (ORadj 0.15, 95% CI 0.03-0.80).
Conclusions: The choice of studydesign is crucial when assessing the effect of
β-blockers on COPD outcomes.

P3360
Skin sensitivity to corticosteroids is associated with COPD susceptibility
S.J.M. Hoonhorst1, A.T. Lo Tam Loi2, R.G.A. Hiltermann1, L. Koenderman2,
J.W. Lammers2, D.S. Postma1, N.H.T. ten Hacken1. 1Department of Pulmonary
Diseases, University Medical Center Groningen, University of Groningen,
Groningen, Netherlands; 2Department of Pulmonary Diseases, University
Medical Center Utrecht, Utrecht, Netherlands

Introduction: Inhaled corticosteroids (ICS) improve symptoms, exacerbation rates
and quality of life in COPD. However, not all COPD patients benefit from ICS
treatment. Corticosteroid sensitivity can be tested with the skin blanching test,
where topical corticosteroids cause local vasoconstriction. We investigated in
young and old individuals if skin response to corticosteroids is associated with
susceptibility to develop COPD.
Methods: Young (18 – 40 years) healthy subjects who were non-susceptible or
susceptible to develop COPD (n=9 and 14 resp.), and older (40-75 years) subjects
without and with COPD (n=15 and 47 resp.) were included. Susceptibility in young
subjects was based on a high prevalence of COPD in smoking family members of
these subjects. Budesonide dissolved in 95% ethanol was applied to the skin in
eight concentrations (0-1000 μg/ml). Blanching was scored with a 7-point scale:
0-3 (0 = no blanching and 3 = intense blanching).
Results: Young non-susceptible subjects showed higher blanching scores com-
pared to all groups (figure 1). In COPD patients, a lower blanching score correlated
with lower FEV1/FVC ratio (B=.017, p<0.01) and higher GOLD stage (figure 2).

Figure 1 Figure 2

Conclusion: These preliminary data suggest that relative corticosteroid insensitiv-
ity contributes to COPD development and progression.

P3361
Inhaled corticosteroids in patients with mild to moderate COPD with and
without airway hyperresponsiveness to mannitol: A randomized placebo
controlled trial
Andreas Scherr1, Jochmann Anja2, Schaffroth Salome2, David Miedinger2,
Maier Sabrina2, Anne Taegtmeyer2, Chajed Prashant2, Sandra Anderson3,
Tamm Michael1, Jörg Daniel Leuppi2. 1Clinic of Respiratory Medicine,
University Hospital Basel, Basel, Switzerland; 2Clinic of Internal Medicine,
University Hospital Basel, Basel, Switzerland; 3Department of Respiratory
Medicine, Royal Prince Alfred Hospital, Camperdown, Australia

Background: Based on former data airway hyperresponsiveness (AHR) to man-
nitol challenge could allow to identify a subgroup of subjects who will respond to
treatment with ICS.
Methods: We investigated 68 subjects with mild to moderately severe COPD. All
subjects were treated with tiotropium initiated 4 weeks prior to randomisation.
Subjects were randomized to either budesonide (daily dose of 1600 mcg) or
placebo for 3 months. At all visits lung function, quality of Life (SGRQ), AHR to
mannitol, exhaled nitric oxide (NO) and MRC were assessed. AHR was defined as
a 15% fall in FEV1 at < or = 635 mg (PD15). RDR was calculated as the percent
fall in FEV1 at the last dose divided by totally dose of mannitol administered.
Results: There was no significant change from baseline of FEV1% pred. (2.46
95% CI [-1; 5.9] p= 0.162), quality of life (SGRQ) (-3.21 95% CI [-8.5; 2.1] p=
0.227), nitric oxide (-5.48 95% CI [-11.2; 0.2] p=0.058) and MRC (0.4 95% CI
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[0.1; 1.7] p= 0.22) after budesonid treatment. AHR to mannitol was present in 56%
of subjects. Steroid treated subjects with AHR showed a significant improvement
in quality of life (SGRQ) (8.64 95% CI [1.17; 16.11] p= 0.024), which was not
observed in absence of AHR. Concomitantly AHR responded to steroid treatment
showing a significant decline in log10 RDR as compared to placebo (0.27 95% CI
[-0.04; 0.58] p= 0.09). Our findings were independent from smoking status.
Conclusion: AHR to mannitol improves and seems to result in a better quality of
life after ICS treatment in mild to moderate COPD.

P3362
Double blind, placebo controlled crossover study in COPD patients to assess
the acute effect of budesonide/formoterol using HRCT and lung function tests
Lieve De Backer1, Jan De Backer2, Wim Vos2, Cedric Van Holsbeke2,
Samir Vinchurkar2, Wilfried De Backer1. 1Respiratory Medicine, Antwerp
University Hospital, Antwerp, Belgium; 2R&D, Fluidda, Antwerpen, Belgium

The aim of this study was to assess the acute effect of inhalation of budes-
onide/formoterol combination and placebo using lung function tests and imaging
in COPD patients and to compare both. A total of 10 patients was assessed in a
double blind cross over study. Airway volumes were analysed using segmentation
of the HRCT images. Results showed that distal airway volume significantly in-
creased in patients four hours after receiving budesonide/formoterol combination.
No other lung function parameters showed a significant change. When considering
the effect of placebo a significant decline in distal airway volume and peak expi-
ratory flow was observed. A downward trend was depicted by forced expiratory
volume in one second. The bodyplethysmography showed a significant increase
in specific airway resistance. In addition it was shown that imaging was the only
parameter that was able to predict correctly the visit at which the combination
product was administered for all patients.

This study showed that imaging is a sensitive, complementary tool to describe
changes in airway structure and function. Future uses could include the assessment
of anti-inflammatory compounds as standard lung function test might lack the
sensitivity to describe the more subtle changes.

P3363
Antibiotic prescription in asthma exacerbations in the admitting and
emergency (A&E) department
Caroline Gouder, Justine Farrugia Preca, Rachelle Asciak, Josef Micallef,
Stephen Montefort. Department of Medicine, Mater Dei Hospital, Birkirkara,
Malta Department of Medicine, Mater Dei Hospital, Birkirkara, Malta
Department of Medicine, Mater Dei Hospital, Birkirkara, Malta Department of
Medicine, Mater Dei Hospital, Birkirkara, Malta Department of Medicine, Mater
Dei Hospital, Birkirkara, Malta

Aim: To assess the appropriateness of antibiotic prescription in patients diagnosed
with asthma exacerbations in the A&E department.
Method: All adult patients presenting at the A&E department over 10 consec-
utive months (January to October 2010) were included in a prospective study.
Comparative statistical analysis was carried out using the t-test.
Results: A total of 244 patients were included. Forty-eight patients (19.7%) had
been prescribed antibiotics by their general practitioner prior to presentation to
A&E. A chest X-ray was done in 201 patients (82.4%). A radiological infiltrate
suggestive of pneumonia was reported in 12 patients (6%). A white cell count
(WCC) was available in 165 patients (67.6%). Antibiotics were prescribed in
65.9% of admitted patients (n=126). Of these patients 9.5% had a radiological
pneumonia, 30.2% had a raised WCC (mean 10.42×109/L), 23% were febrile at
presentation and 73% had symptoms of a respiratory tract infection including a
cough and/or sputum. Antibiotics were administered to 28 patients (11.5%) at the
A&E Department, 3 (10.7%) of whom had a radiological pneumonia. Antibiotics
were prescribed to 39.7% of discharged patients (n=118). Of these, 11% had a
fever at presentation, 46.6% had symptoms of a respiratory tract infection, and
12.7% had a raised WCC (mean 9.01×109/L). None had evidence of pneumonia.
There was no significant correlation in the WCC and antibiotic prescription in
admitted and discharged patients (p=0.013).
Conclusion: There is a tendency towards unnecessary antibiotic prescription in
asthma exacerbations as few patients have evidence of radiological pneumonia or
concomitant bacterial infection of the respiratory tract.

P3364
Roflumilast in Asian patients with COPD: A randomised placebo-controlled
trial
David Hui1, Aziah Mahayiddin2, Camilo Roa3, Kheng Hoe Kwa4,
Dirk Bredenbröker5, Udo-Michael Goehring5, Han-Pin Kuo6, Sang-Do Lee7.
1Division of Respiratory Medicine, The Chinese University of Hong Kong, Shatin,
Hong Kong; 2Institute of Respiratory Medicine, Kuala Lumpur General Hospital,
Kuala Lumpur, Malaysia; 3Department of Medicine, Philippine General Hospital,
Manila, Philippines; 4Medical Department, Nycomed Malaysia Sdn Bhd, Kuala
Lumpur, Malaysia; 5Department of Respiratory Medicine, Nycomed GmbH,
Konstanz, Germany; 6Department of Thoracic Medicine, Chang Gung Memorial
Hospital, Taipei, Taiwan; 7Department of Pulmonary and Critical Care
Medicine, Asan Medical Center, Seoul, Korea

Background/Rationale: Roflumilast (ROF) is the first oral, selective phospho-
diesterase 4 inhibitor licensed for the treatment of severe COPD associated
with chronic bronchitis and a history of frequent exacerbations. This study
(NCT00242320) examined the efficacy, safety and tolerability of ROF in Asian
patients with COPD.
Methods: Patients with moderate to severe COPD (post-bronchodilator FEV1 30–
80% predicted) were recruited from 32 outpatient centres in Hong Kong, Malaysia,
the Philippines, South Korea and Taiwan. Patients were randomly assigned (1:1) to
oral ROF, 500μg once daily, or placebo, in a 12-week treatment period, following a
single-blind baseline period in which all patients received placebo for 4 weeks. The
primary endpoint was mean change in post-bronchodilator FEV1 from baseline to
each post-randomisation visit. Safety endpoints included clinical laboratory tests,
vital signs, physical examination (including electrocardiogram) and monitoring of
adverse events (AEs).
Results: Of 551 patients recruited, 410 were randomised and treated (ROF,
n=203; placebo, n=207). ROF improved post-bronchodilator FEV1 by 79mL vs
placebo (p<0.0001) at final scheduled visit. Pre-bronchodilator FEV1, pre-and
post-bronchodilator FEV6, forced vital capacity and peak expiratory flow also sig-
nificantly favoured ROF over placebo. In both groups, >90% patients completed
treatment without exacerbations. AEs were more common with ROF than placebo,
but were comparable with those in previous studies.
Conclusions: ROF, 500μg once daily, improves lung function in Asian patients
with COPD. The safety and tolerability of ROF was similar to that observed in a
Caucasian population.

378. Non-tuberculous mycobacteria pulmonary
infections

3392
Geographic diversity of nontuberculous mycobacteria isolated from
pulmonary samples in Croatia
Mateja Jankovic1, Miroslav Samarzija1, Sanja Popovic-Grle1, Ivan Sabol2,
Mihaela Obrovac3, Ljiljana Zmak3, Gzim Redzepi1, Vera Katalinic-Jankovic3,
Marko Jakopovic1. 1Department for Lung Diseases “Jordanovac”, University
Hospital Center Zagreb, Zagreb, Croatia; 2Laboratory of Molecular Virology and
Bacteriology, Ruder Boskovic Institute, Zagreb, Croatia; 3National Mycobacteria
Reference Laboratory, Croatinal National Institute of Public Health, Zagreb,
Croatia

Background: The incidence of nontuberculous mycobacteria (NTM) as human
pathogens is increasing. It has become clear that the NTM species obtained from
clinical specimen differ strongly by region.
Aims and objectives:To determine the distribution of NTM species obtained from
pulmonary samples of individuals from different geographic regions in Croatia.
Methods: Retrospective analysis on all NTM identified at the National Laboratory
for Mycobacteria in 2007-2009. For each isolate the person’s birth year, sex,
specimen collection date, source and geographic region (costal or inland) were
recorded. Microbiological criteria of the ATS/IDSA were used for a laboratory-
based definition of pulmonary NTM.
Results: NTM species were isolated from 712 individuals. 56% of isolates came
from male (median age 62 y) and 44% from female (median age 64 years) indi-
viduals. More than two thirds of all isolates (525) originated from persons from
the inland area. Out of those 525 samples, 80 (15.2%) met the pulmonary NTM
criteria, compared to 68 (36.4%) out of the 187 samples identified in the costal
area (p<0.0001). More than 90% of isolated species with insignificant clinical
relevance originate from the inland area. Incidence of species with relevant clinical
burden was significantly higher in the coastal compared to the inland area.
Conclusions: The majority of all NTM isolates originated from the inland area.
However, isolates which met the ATS pulmonary disease criteria were more fre-
quently isolated from persons living in the costal area. There, more than one third
of all isolates likely represented true disease. Geographic region plays an important
role for colonization or infection with NTMs in Croatia.
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3393
Nontuberculous mycobacteria – Isolation in respiratory specimens and its
clinical relevance
Sergio Campainha1, Rosario Braga2, Isabel Valente2, Aurora Carvalho1,
Raquel Duarte1. 1Pulmonology, Centro Hospitalar de Vila Nova de Gaia/Espinho
EPE, Vila Nova de Gaia, Portugal; 2Micobacteriology, Centro Hospitalar de Vila
Nova de Gaia/Espinho EPE, Vila Nova de Gaia, Portugal

Background: Nontuberculous mycobacteria (NTM) isolation have been increas-
ingly described, particularly in developed countries. Few studies in Portugal
characterize and report its clinical relevance.
Aim: Characterize NTM isolated from respiratory samples between 2007-2010 at
our center.
Methods: Retrospective analysis of patients followed in our hospital with NTM
isolation in at least one respiratory specimen.
Results: NTM were isolated in 108 samples, 68 patients; mean age: 53,5±17,0
years; 60,3% male. Fourteen (20,6%) had HIV, eight with AIDS.
Prior respiratory disease was present in 63,2% of patients, most frequently
bronchiectasis (14;32,5%), tuberculosis sequelae (11;25,6%) and COPD (7;16,3%).
Eleven species were isolated, mostly M. avium complex (MAC), including M.
avium and M. intracellular (27; 39,7%) and M. gordonae (23,33,8%).
We identified 22 (32,4%) cases of disease; 12 (54,5%) were female; 2 were HIV+.
Seventeen (77,3%) had lung disease. One had multiple NTM disease (M. avium +
M. genavense).
The agents related to disease were MAC (16;72,7%); M. kansasii (2;9,1%); M.
xenopi and M. gordonae (both 2;9,1%). MAC was associated to disease (p=0.001;
OR=3.2). A trend towards significance was observed between HIV infection and
NTM disease (p=0.074; OR=2,8).
Discussion: M. gordonae was isolated in much higher frequency than that described
in literature, possibly a geographical issue. Despite its little clinical significance
when compared to MAC, it caused disease in 2 cases. NTM isolation didn’t relate
to lung disease in 67,6% of cases. We found a statistically significant association
between illness and MAC isolation. Further studies are needed to describe NTM
and its clinical significance.

3394
Pulmonary disease caused by non-tuberculous mycobacteria. Descriptive
study and comparison with mycobacterium tuberculosis
Sandra Pedrero Tejada1, Maria Alfonso Imizcoz1, Begoña Vilar Achabal2, Luis
Miguel Soria Riendas2, Nuria Marina Malanda1, Ines Martinez Rienda2, Israel
Lopez Mirones2, Jose Maria Antoñana1, Elena Urra Zalbidegoitia2, Rafael
Zalacain Jorge1. 1Pneumology, Cruces Hospital, Barakaldo, Spain;
2Microbiology, Cruces Hospital, Barakaldo, Spain

Aim: To describe the epidemiological, clinical and radiological data of pulmonary
disease (PD) caused by non-tuberculous mycobacteria (NTM) diagnosed in a
period of 12 years in an area of Vizcaya, and to compare the incidence with the
cases of M. tuberculosis (MT).
Material: We reviewed all cases of PD caused by mycobacteria between 1997-
2008 in our center, attending a population of 420,000. The diagnosis of NTM PD
was conducted according to criteria of ATS.
Results: We found 1019 cases of PD caused by mycobacterias,788 (77.3%) for
MT and 231 (22.7%) NTM: 216 M. kansasii (MK), 11 M. avium complex (MAC),
2 M. abscessus, 1 M.xenopi and 1 M. celatum. NTM PD was more frequent in
men (73.2%) and the mean age was 53.9. 2.8% of patients with MK and 9.1%
of patients with MAC had extrapulmonary affection. 36 patients (15.6%) had
HIV coinfection.Cavitary pulmonary infiltrates were the most common (56.1%),
followed by reticulonodular infiltrates (31.9%). The location was unilateral in 54%
and affection in upper lobes was observed in 82.6%.The mean age of patients
infected by MT was 48.7 and was more frequent in men (60%). 53 patients (6.7%)
had HIV coinfection. The annual incidence rate/100.000 of MT infection had the
highest peak in 1999 with 22.8 and the lowest in 2008 with 11.9.The highest rate
of NTM infection was in 1998 (7.4) and lowest in 2008 (1.2).
Conclusions: 1)The most common NTM specie in our area is M.Kansasii. The
rest of NTM causes PD infrequently. 2) PD by NTM has a clinical and radiological
presentation similar to tuberculosis. 3) The incidence of PD by NTM and MT had
a descendant tendency in the 12 years studied, which is more remarkable since
2005.

3395
High burden of rapidly growing non-tuberculosis mycobacteria in patients
with respiratory disease undergoing elective bronchoscopy
Neranjan Dissanayake1, Dushantha Madegedara1, Dhammika MaganaArachchi2,
Udani Karunarathna2, Duminda Yasaratne1, Chathuranga De Silva2,
Chandana Kulathunga1, Samadara Nakandala1, Prasanne Wijerathne1,
Chathura Wirasinghe1. 1Respiratory Disease Treatment Unit, Teaching Hospital,
Kandy, Sri Lanka; 2Department of Cell Biology, Institute of Fundamental Studies,
Kandy, Sri Lanka

Background: Pathogenecity of pulmonary non-tuberculous Mycobacteria (NTM)
is less well understood than that of M. tuberculosis (MTB) complex. Both will
show identical results on acid-fast staining (AFS), but culture characteristics are
commonly used for differentiation in the local setting.

Objective: To assess the pattern of mycobacterial culture among patients with
respiratory illness and negative sputum for AFS, in a pulmonary tuberculosis
(PTB) prevalent environment.
Method: Bronchoalveolar lavage samples from 120 patients were inoculated onto
solid media (Lowenstein-Jensen and Middlebrook 7H-10) at 280C and 370C, in
both light and dark conditions. All patients were negative for sputum AFS. Indi-
cations for bronchoscopy were bronchiectasis, cavitatory lung disease and smear
negative PTB.
Results: 67 patients yielded positive colonies within 8 weeks. 37 colonies were
positive for AFS, of which 31 were rapidly growing Mycobacteria (RGM; <7
days) and 6 were slowly growing Mycobacteria (>7 days). Rapid colony growth
strongly favours towards NTM. PCR based restriction fragment length polymor-
phism analyses on NTM are in progress. Concomitant sterile water, instrument
cleanser fluid and saline samples did not yield culture growth.
Conclusion: We observed a high prevalence (>25%) of RGM in the study pop-
ulation. This raises major concerns on possible over-diagnosis of PTB leading
to inappropriate therapy and false categorization of patients, in limited resource
settings where sputum AFS results play a central role in managing PTB in clinical
practice.

3396
Ability of IGRAs for diagnosis of tuberculosis infection in adolescents, and
role of non-tuberculous mycobacteria in the positivity of tuberculine skin test
Irene Mialdea1, Irene Latorre2, Empar Giner3, Nuria Díez1, Carme Salazar3,
Antonio Salazar3, Jose Domínguez2, Amparo Escribano1. 1Unidad de
Neumología Infantil, Hospital Clínico Universitario de Valencia, Universidad de
Valencia, Valencia, Spain; 2Servei de Microbiologia, Hospital Universitari
Germans Trias i Pujol, Fundació Institut d’Investigació en Ciències de la Salut
Germans Trias i Pujol, Badalona, Barcelona, Spain; 3Sección de Epidemiología,
Centro de Salud Pública de Valencia, Valencia, Spain

Introduction: A big drawback of tuberculin skin test (TST) is the cross-reaction
with bacillus Calmette-Guérin (BCG) vaccine or with non-tuberculous mycobac-
teria (NTM). In this way, interferon-gamma release assays (IGRAs) are more
specific but few data are available for children.
Aims and objectives: To assess the ability of IGRAs to detect Mycobacterium
tuberculosis infection in healthy adolescents, and to know the influence of previous
NTM sensitisation in discordant results as positive TST with negative IGRA.
Methods: TST was performed on 2,346 students aged 12-16 from Valencia city
during the 2009-10 academic year. Those with TST ≥5 mm, underwent a checkup,
a chest x-ray and QuantiFERON-TB GOLD In-Tube (QFT) test. Those with neg-
ative QFT, were tested by T-SPOT.TB (TSPOT) and T cells were stimulated with
Mycobacterium avium sensitin (MAS).
Results: TST was ≥5 mm in 171 students (4.3%), and QFT was tested in 159. QFT
was positive in 33 (21%) and it enabled to diagnose 10 individuals BCG-immunized
with latent infection. QFT was negative in the 4 students with radiographic findings
of previous tuberculosis (TB), and also in 14 from the 17 diagnosed with active
TB. From those with negative QFT (126), TSPOT was tested in 95; it was positive
in 5 (2 had been classed as vaccine reactions). Stimulation with MAS was positive
in 15 (5 were not vaccinated and TSPOT was negative in all of them).
Conclusions: IGRAs help to detect infection in BCG-immunized, and to rule it out
in doubtful cases, avoiding unnecessary treatments. Previous NTM sensitisation
may explain some positive TSTs in non-vaccinated.
This work is supported by EVES and SENP grants

3397
Clinical study of mycobacterium avium complex pulmonary disease
complicated by interstitial pneumonia
Hisako Tabata, Yoshiro Mochizuki, Yasuharu Nakahara, Tetsuji Kawamura,
Shin Sasaki, Hiroko Okamoto, Akie Morimoto, Tetsuichiro Mayumi,
Hiroaki Tukamoto, Yasuyuki Mizumori, Tomoko Miyagawa,
Toshihide Yokoyama, Etsuko Watanabe, Rinko Katsuda, Kazuyuki Mimura,
Ryogo Kagami, Yasutaka Onishi. Respiratory Medicine, National Hospital
Organization Himeji Medical Center, Honmachi Himeji-City, Hyogo, Japan

Background/Aims: We have encountered patients with mycobacterium avium
complex (MAC) complicated by interstitial pneumonia (IP) and have had the
following questions: 1) Does IP induce MAC as a baseline disease? and, 2) Does
steroid therapy for IP cause deterioration of MAC?
Methods: We retrospectively examined the medical records of patients with MAC
and/or with IP who consulted at the department of respiratory medicine, Himeji
Medical Center, Japan between January 2000 and December 2008, and investigated
their clinical course based on chest radiography and CT images.
Results: Of 29,799 patients who consulted at our department in this period, 346
cases were patients with MAC, 1544 cases had IP, and 18 patients had both MAC
and IP. There was no significant difference in the prevalence of MAC between IP
patients and IP-free patients (0.0115 vs. 0.0116, p=0.797, chi 2 test).
Among 18 patients with both MAC and IP, no difference was seen in the response
rate to anti-MAC medication between the steroid-treated group (4/4 cases) and
the non-treated group (3/3 cases). Among the patients not receiving anti-MAC
medications, little difference was seen in the clinical course of MAC between the
steroid-treated group (n=7) and non-treated group (n=4).
Conclusions: IP did not significantly increase the prevalence of MAC. No apparent
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difference was seen in the clinical course of MAC whether or not steroid was
administered for IP.

3398
Transitional change of the relationship between clinical efficacy of treatment
for pulmonary MAC disease and drug-sensitivity test for MAC isolated
Yoshihiro Kobashi, Masaaki Abe, Keiji Mouri, Yasushi Obase,
Naoyuki Miyashita, Mikio Oka. Division of Respiratory Diseases, Department of
Medicine, Kawasaki Medical School, Kurashiki, Okayama, Japan

Objective: We investigated the relaltionship between the clinical efficacy of
treamtent for pulmonary MAC disease and drug-sensitivity test for isolated MAC
compared 2005-2007 and 2008-2010.
Materials and methods: The subjects consisted of 60 patients who satisfied the
diagnostic criteria of ATS and received the combiation therapy using RFP, EB, SM
and CAM. We divided into the former period (24 patients) and the latter period
(36 patients).
Results: The average administration dose of CAM has been increased from the
former period (517mg/day) to the latter period (800mg/day) between both periods.
Sputum conversion rate has been increased frm 63% in the former period to
83% in the latter period. Clinical improvement has been increased from 38%
in the former period to 53% in the latter period. The causative microorganisms
isolated were M.avium in 35 patients and M.intracellulare in 25. There were no
significant differences in the sputum conversion rate, clinical improvement, and
drug-sensitivity test between M.avium and M.intracellulare in both periods. The
isolated MAC strains showed excellent MICs of CAM and RFP in both periods.
Regarding the relationship between clinical efficacy and MICs of RFP, EB, CAM,
and SM, there was a good relationship only for CAM in both periods.
Conclusions: The good clinical effect has been obtaied with the increase dose
of CAM in the latter period. Because there was no significant difference in the
result of drug-sensitivity test for isolated MAC in both periods, we speculated that
the increase of administration dose of CAM has been influenced the good clinical
effect in both periods.

379. Early wheezing conditions in childhood

3400
Association of wheezing phenotypes in the first 7 years of life with fractional
exhaled nitric oxide and lung function in adolescence. The ALSPAC study
Liesbeth Duijts1, Raquel Granell1, Jonathan A.C. Sterne2, John A. Henderson1.
1Department of Community Based Medicine, University of Bristol, Bristol, United
Kingdom; 2Department of Social Medicine, University of Bristol, Bristol, United
Kingdom

Background: Patterns of wheezing during early childhood are associated with
lung function and bronchial hyperresponsiveness in mid childhood. Little is known
about the associations of early wheezing phenotypes with fraction of exhaled nitric
oxide (FeNO), a marker of allergic airway inflammation, and lung function in
adolescence.
Methods: This study was based on 6,841 children in a population-based prospec-
tive birth-cohort study. Latent class analysis identified 6 wheezing phenotypes
(never/infrequent, transient early, prolonged early, intermediate, late, persistent)
based on wheezing patterns from birth to 7 years. FeNO levels and airway function
(forced expiratory volume in 1 s (FEV1), forced expiratory volume in 1 s/forced
expiratory volume ratio (FEV1/FVC), mid forced expiratory flow (FEF25-75))
were measured at age 15.
Results: Intermediate onset wheezing (18 months) was the most strongly associated
with increased FeNO levels (ratio geometric means 2.01, 95% confidence inter-
val: (1.63, 2.48)), compared with the reference group never/infrequent wheezing.
Wheezing phenotypes were not associated with FEV1, but showed associations
with decreased levels of FEV1/FVC and FEF25-75 (most strongly for persis-
tent wheezing: mean differences -0.50 (-0.62, -0.38) and -0.42 (-0.54, -0.29),
respectively).
Conclusions: Wheezing phenotypes with onset after the age of 18 months and
persistent wheezing were the most strongly associated with FeNO levels and lung
function, respectively, in adolescence. Our results suggest that specific patterns
of asthma-related symptoms in early life are associated with markers of lung
morbidity at older ages.

3401
International study of wheezing in infants (EISL): How latitude modifies the
associations between risk and protective factors for recurrent wheeze during
the first year of life
Luis Garcia-Marcos1, Javier Mallol2, Dirceu Sole3, Paul Brand4,
Manuel Sanchez-Solis1, Maria Sanchez-Bahillo5, EISL Study Group. 1Pediatric
Respiratory and Allergy Units, Virgen de la Arrixaca University Children’s
Hospital, Murcia, Spain;2Pediatric Respiratory Medicine, El Pino Hospital,

Santiago, Chile; 3Pediatric Allergy, Clinical Immunology and Rheumatology,
Federal University of Sao Paulo, Sao Paulo, Brazil; 4Princess Amalia Children’s
Clinic, Isala Klinieken, Zwolle, Netherlands; 5Murcia Health Education and
Research Foundation, Murcia, Spain

Background: The influence of latitude on the strength of the association of
risk/protective factors of recurrent wheeze (RW) has never been reported.
Methods: The “Estudio Internacional de Sibilancias en Lactantes” (EISL) included
30,093 infants 12 to 15 months of age, recruited from 13 Latin American centres
(n=25,030) and from 5 European centres (n=5,063). Adjusted odd ratios (aOR) of
factors associated to RW reported previously were used to build a meta-regression
between the strength of the aORs of each factor and centre latitude (distance from
equator either N or S). The meta-regression was further adjusted for continent and
the slope expressed as adjusted regression coefficient (aRC).
Results: We found significant correlations between latitude (the higher the distance
from equator the higher the strength of the association) and the magnitude of the
aOR between RW and: 1. Cold(s) in the 1st 3 months (aRC +0.19; p=0.004);
2. Nursery school (aRC +0.25; p=0.01); 3. Siblings (aRC +0.024 per additional
sibling; p=0.002); and 4. Breast feeding >=3 months: the higher the latitude
the higher the protection (aRC -0.17; p=0.047). Heterogeneity of the strength of
aORs between centres was: 73.9% for colds, 67.1% for nursery school, 59.7% for
siblings and 22.4% for breast feeding. Latitude explained (by R-squared) much of
heterogeneity: 66.1% for colds, 54.9% for nursery school; 83.1% for siblings and
100% for breast feeding.
Conclusion: The magnitude in which some risk or protective factors are associated
to recurrent wheeze during the first year of life varies significantly with latitude.

3402
Effect of late preterm birth on longitudinal lung spirometry in children
Sarah J. Kotecha1, W. John Watkins2, David Herrick3, Shantini Paranjothy2,
Frank D. Dunstan2, A. John Henderson3, Sailesh Kotecha1. 1Department of
Child Health, School of Medicine, Cardiff University, Cardiff, United Kingdom;
2Primary Care and Public Health, School of Medicine, Cardiff University,
Cardiff, United Kingdom; 3School of Social and Community Medicine, University
of Bristol, Bristol, United Kingdom

Introduction: Rates of preterm birth have increased in most industrialised coun-
tries (Goldenburgh, R.L. et al. Lancet 2008; 371:75-84) but data on later lung
function of late preterm birth is limited.
Aims and objectives: To compare lung function at 8-9 and 14-17 years in a
population-based cohort of children born at 25-32, 33-34 and 35-36 weeks gesta-
tion with similar aged children born at term (≥37 weeks gestation).
Methods: From the Avon Longitudinal Study of Parents and Children (ALSPAC,
n = 14062), children who had spirometry at 8-9 (n=6712) and/or 14-17 (n=4513)
years of age were divided into 4 groups: 25-32, 33-34, 35-36 and ≥37 weeks (term
control) of gestation.
Results: At 8-9 years of age, all spirometry measures (except FVC, in the 25-
32 weeks gestation group) were significantly lower in both 25-32 and 33-34
weeks gestation groups compared to term controls (FEV1, mean z-score ± SD
-0.461±0.876, -0.498±1.09 and 0.011±1.00 respectively). The 35-36 weeks ges-
tation (FEV1 0.008±0.908) and term groups had similar values. At 14-17 years
of age, most spirometry measures in the 25-32 and 33-34 week gestation groups
were not different from term controls except lower FEF25-75 and FEF25-75/FVC in
both 25-32 and 33-34 weeks gestation groups and lower FEV1/FVC in the latter
group.
Conclusions: Children born at 33-34 weeks gestation have significantly lower lung
function values at 8-9 years of age similar to decrements observed in the 25-32
weeks group although most of these differences were reduced by 14-17 years of
age.

3403
Reduced neonatal lung function and wheezing illnesses during the first 5
years of life
Anne van der Gugten1, Cuno Uiterwaal2, Theo Verheij2, Kors van der Ent1.
1Department of Paediatric Pulmonology, Wilhelmina Children’s Hospital,
University Medical Centre Utrecht, Utrecht, Netherlands; 2Julius Center for
Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht,
Netherlands

Introduction: Studies about reduced neonatal lung function and wheezing ill-
nesses in childhood showed conflicting results. No study analyzed the association
between the single occlusion technique (SOT) and wheezing illnesses during the
first 5 years of life.
Objectives: The aim was to assess the association between resistance and com-
pliance of the respiratory system (Rrs, Crs) measured shortly after birth and
wheezing-associated primary care consultations during the first 5 years of life,
different wheezing phenotypes, and asthma at age 5.
Methods: Infants participate in WHISTLER, a birth cohort on wheezing illnesses.
SOT was performed during natural sleep before 2 months of age. Wheezing-
associated consultations were collected from the electronic patient file. Poisson
regression was used to study the association between Rrs and Crs and the number
of consultations. Median Rrs and Crs values of children with different wheezing
phenotypes and with and without asthma were compared by non-parametric tests.
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Results: 549 infants had successful SOT and complete medical files. Every kPa/l/s
increase in Rrs was associated with 9% more consultations in the first 3 years
of life. Every cl/kPa increase in Crs was associated with a 17% reduction of
consultations in the first 3 years of life and 29% in the 4th-5th year of life.
Children with late-onset or persistent wheezing and with asthma had significantly
lower Crs values than their peers.
Conclusion: An increased neonatal Rrs is associated with more wheezing illnesses
during infancy, while a reduced neonatal Crs is associated with more wheezing ill-
nesses during the first 5 years of life, a late-onset or persistent wheezing phenotype,
and asthma at age 5.

3404
Factors associated with elevated FeNO in infants with recurrent respiratory
symptoms
Anne Kotaniemi-Syrjänen, Pekka Malmberg, Kristiina Malmström,
Anna Pelkonen, Mika Mäkelä. Department of Allergology, Helsinki University
Central Hospital, Helsinki, Finland

Fractional concentration of exhaled nitric oxide (FeNO) is a non-invasive biomarker
reflecting eosinophilic inflammation in bronchial mucosa. Its role in early child-
hood respiratory disorders is not clear. 136 infants with recurrent lower respiratory
tract symptoms underwent measurement of FeNO, lung function tests, and a metha-
choline challenge test. The median level of FeNO was 19.3 ppb (interquartile range
12.3-26.9 ppb). Children with increased airway responsiveness to methacholine
(i.e. the provocative dose of methacholine causing a 40% fall in maximal expiratory
flow at functional residual capacity (PD40 V’max,FRC) ≤0.30 mg) had significantly
higher FeNO when compared to those with only mild or no airway responsiveness
to methacholine (PD40 V’max,FRC ≥0.91 mg).

Elevated FeNO (≥27 ppb, i.e. the highest quartile) was associated with maternal
asthma, and increased airway responsiveness, but not with atopy, eosinophilia, or
lung function.

Factors associated with elevated FeNO. Results of the multivariate analysis

Parameter Adjusted OR# 95% CI p-value

Maternal history of asthma 3.2 1.3; 8.1 0.012
Atopy 0.4 0.1; 1.1 0.064
Height 1.0 1.0; 1.1 0.252
PD40 V

′
max,FRC

≤0.30 mg 4.1 1.4; 12.7 0.012
0.31-0.90 mg 1.4 0.4; 4.7 0.547
≥0.91 mg 1.0 – –

#Adjusted for maternal history of asthma, atopy, height, and PD40 V
′
max,FRC .

In conclusion, maternal history of asthma, and increased airway responsiveness
are associated with elevated FeNO in symptomatic infants.

3405
Association between breastfeeding and lung volumes and alveolar size
Cristian M. Dogaru1, Manjith Narayanan2, Marie-Pierre F. Strippoli1 , Anina
M. Pescatore1, Ben D. Spycher1, Caroline S. Beardsmore2, Michael Silverman2,
John Owers-Bradley3, Claudia E. Kuehni1. 1Institute of Social and Preventive
Medicine, University of Bern, Bern, Switzerland; 2Department of Infection,
Immunity & Inflammation, University of Leicester, Leicester, United Kingdom;
3School of Physics and Astronomy, The University of Nottingham, Nottingham,
United Kingdom

Aim: In a previous study we found that non-breastfed children of asthmatic moth-
ers (CAM) had lower FVC and FEV1 compared with non-breastfed children of
non-asthmatic mothers (CnAM), but breastfeeding (BF) compensated, improving
these values in CAM (Dogaru 2010 ERJ 678s). We extended this study, analyzing
plethysmographic lung volumes (LV) and alveolar size in a different group.
Method: In 132 UK-born subjects (7-21yrs) we measured FRC and TLC by

plethysmography and Apparent Diffusion Coefficient (ADC, proxy for alveolar
size) by He3-magnetic resonance. We used linear regressions adjusting for LV
predictors and potential confounders and stratified by maternal asthma (MA).
Results: 32 (24%) of children were not BF, 38 (29%) were BF ≤3mo and 53
(40%) BF>3mo; 24 (18%) had asthmatic mothers. We found no significant asso-
ciations between BF and alveolar size, FRC or TLC in the whole group. However,
stratification by MA showed a) that non-breastfed CAM have lower FRC and TLC
but similar ADC means compared with non-breastfed CnAM and b) a trend for
higher FRC and TLC in CAM if breastfed (Table).

Conclusion: These results support previous findings that reduced LV in non-BF
CAM compared with non-BF CnAM are compensated by BF. Since alveolar size
was similar in CAM and CnAM, we suggest that alveolar number is reduced in
CAM without BF, but can be partially increased with BF. Confirmation will require
larger samples.
Funding: Asthma UK 07/048; SNF 3200B0-122341.

3406
Early life exposure to locally-generated PM10 and lung function
measurements at school-age
Marie-Pierre F. Strippoli1 , Anna Hallberg1, Caroline S. Beardsmore2,
Michael Silverman2, Jonathan Grigg3, Claudia E. Kuehni1. 1Institute of Social
and Preventive Medicine, University of Bern, Bern, Switzerland; 2Department of
Infection, Immunity & Inflammation, University of Leicester, Leicester, United
Kingdom; 3Centre for Paediatrics, Institute of Cell and Molecular Science, Barts
and The London School of Medicine and Dentistry, London, United Kingdom

Aim: Although multiple studies have linked short-term exposure to particulate
matter (PM10) with respiratory symptoms and lung function (LF) in children, little
is known about effects of early lifetime exposure.
Methods: In a population-based cohort study (n=4400) we collected information
on residential history from birth to early school-age (6-9 yrs) and modelled primary
PM10 exposure throughout childhood using Airviro. We assessed wheeze symp-
toms by parental questionnaires and performed spirometry in a sample of children
aged 9-13 yrs (n=399). We analysed association between early life exposure to
PM10 and LF using linear regressions controlling for a number of confounders and
attacks of wheeze at school-age.
Results: Median (interquartile range) of early life exposure to PM10 was 1.83
(0.93-2.70) μg/m3. Mean (SD) FVC, FEV1 and MEF50 were 2.42 (0.44) l, 2.11
(0.39) l and 2.82 (0.73) l/s respectively. After adjustment FVC was lower with
higher exposures to PM10.We found no significant association with FEV1 or
MEF50. When adjusting for number of attacks results were similar.

Conclusions: Lifetime exposure to primary PM10 was associated with lower FVC
at school-age which might be independent of wheezing disorders. This result is
compatible with a chronic effect of air pollution on normal lung function growth,
resulting in a restrictive rather than an obstructive pattern.
Funding: SNF 3200B0-122341, Asthma UK 07/048
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380. Late-Breaking Abstracts Session: New
mechanisms in airway disease

3407
Late-breaking abstract: Comparison of bone marrow derived-mononuclear
cells with mesenchymal stem cells on inflammatory and remodeling processes
in experimental chronic allergic asthma
Soraia Abreu1, Mariana Antunes1, Debora Xisto1, Milena Vasconcellos1,
Julia Crossetti1, Vera Capelozzi2, Marcelo Morales3, Patricia Rocco1.
1Laboratory of Pulmonary Investigation, Carlos Chagas Filho Biophysics
Institute, Federal University of Rio de Janeiro, Rio de Janeiro, Brazil;
2Department of Pathology, Faculty of Medicine, University of Sao Paulo, Sao
Paulo, Brazil; 3Laboratory of Cellular and Molecular Physiology, Carlos Chagas
Filho Biophysics Institute, Federal University of Rio de Janeiro, Rio de Janeiro,
Brazil

Recently, we demonstrated the beneficial effects of bone marrow-derived mononu-
clear cells (BMDMCs) on lung morphofunction in experimental chronic allergic
asthma. Mesenchymal stem cells (MSCs) have the potential to serve as a universal
source for replacement of specific cells in several diseases and thus may offer hope
as a potential therapeutic intervention for the treatment of the chronic remodel-
ing changes that occur in asthma. This study aimed to compare the therapeutic
effects of BMDMCs with MSCs on inflammatory and remodeling processes in
experimental chronic allergic asthma. Thirty-six C57BL/6 mice were assigned to
two groups. In the OVA group, mice were sensitized and repeatedly challenged
with ovalbumin. Control mice (C) received saline under the same protocol. C
and OVA groups were further randomized to receive saline (SAL), BMDMCs
or MSCs (1×105) intratracheally 24 h after the last challenge. After one week,
airway resistance, viscoelastic pressure, static elastance, as well as the degree of
lung inflammation and remodeling (light microscopy and immunohistochemistry)
were analyzed. BMDMC and MSC therapies led to a reduction in eosinophil
infiltration and fibrosis in airway and lung parenchyma compared to OVA leading
to a reduction in airway resistance and viscoelastic pressure. These parameters
were more reduced after BMDMCs compared to MSCs. In conclusion, in the
present model of chronic allergic asthma, both BMDMC and MSC therapies
were effective at modulating the inflammatory and fibrogenic processes, however,
BMDMC administration led to greater beneficial effect.
Supported by: PRONEX, CNPq, FAPERJ, CAPES.

3408
Late-breaking abstract: Changes in cortisol levels in the plasma of asthmatic
individuals undergoing allergen inhalation challenge differentiate isolated
early from dual responders
Scott Tebbutt1, Sarah Kam1, Amrit Singh1, Louis-Philippe Boulet2,
Mark FitzGerald3, Gail Gauvreau4, Paul O’Byrne4. 1The James Hogg Research
Centre, University of British Columbia, Vancouver, BC, Canada; 2Centre de
Pneumologie de l’Hopital Laval, Universite Laval, Sainte-Foy, QC, Canada;
3Vancouver Coastal Health Research Institute, University of British Columbia,
Vancouver, BC, Canada; 4Department of Medicine, McMaster University,
Hamilton, ON, Canada

Allergen inhalation challenge in mild asthmatic subjects induces airflow obstruc-
tion, airway hyperresponsiveness and inflammation, and provides a model for
hypothesis-generating experiments to understand molecular regulation of these
responses. Adult asthmatic subjects (18-55 years of age, with stable, mild allergic
asthma, n=14) underwent cat allergen inhalation challenges. All subjects had an
early asthmatic response of ≥20% fall in FEV1, and six individuals also had a
late phase response of ≥15% fall in FEV1 (dual responders). Blood samples were
collected just prior to, and two hours after allergen challenge. We have evaluated
the differential changes in genome-wide gene expression in peripheral blood cells
and changes in the plasma metabolome, post-challenge compared to pre-challenge.
Amongst other findings, we have demonstrated significantly reduced cortisol levels
in the plasma of mild asthmatic subjects post-challenge, compared to pre-challenge
(p=0.013). Importantly, this reduction in plasma cortisol was only significant in
subjects who had an isolated early asthmatic reaction, rather than in subjects who
also went on to develop a late phase asthmatic reaction. Interestingly, this is con-
sistent with gene expression data demonstrating that in isolated early responders
only, there is a significant increase in RNA transcript levels for the hydroxys-
teroid (11-beta) dehydrogenase 2 gene (HSD11B2), post-challenge compared to
pre- (p=0.026). The HSD11B2 enzyme converts cortisol to inactive cortisone.
Thus, allergen inhalation challenge may improve understanding of pathways and
underlying genes associated with asthma.

3409
Late-breaking abstract: Interleukin 17 expression and peripheral blood
neutrophils chemotaxis in patients with allergic rhinitis and asthma
challenged with D. pteronyssinus
Leva Bajoriuniene1, Kestutis Malakauskas2, Simona Lavinskiene2,
Edita Gasiuniene1, Jolanta Jeroch2, Astra Vitkauskiene3,
Raimundas Sakalauskas1. 1Pulmonology and Immunology, Medical Academy,
Lithuanian University of Health Sciences, Kaunas, Lithuania; 2Institute for
Biomedical Research, Medical Academy, Lithuanian University of Health
Sciences, Kaunas, Lithuania; 3Laboratory Medicine, Medical Academy,
Lithuanian University of Health Sciences, Kaunas, Lithuania

Background: Increasing evidence suggests that interleukin (IL)-17 is important in
neutrophil migration and function. A mouse-model study showed that allergen in-
halation enhanced IL-17 expression and recruitment of neutrophils into inflammed
airways. But the role of IL-17 in patients with allergic airway diseases is unknown.
Aim: To investigate influence of bronchial allergen challenge (BAC) with D.
pteronyssinus (DP) on IL-17 expression and peripheral blood (PB) neutrophils
chemotaxis in patients with allergic rhinitis (AR) and asthma (AA).
Methods: 8 AR, 4 AA patients and 6 healthy individuals (HI) were investi-
gated. All patients had positive skin prick tests to DP and underwent BAC with
standardized extracts of DP. Serum IL-17 concentration was analyzed by ELISA.
Neutrophils were isolated from PB and chemotaxis was investigated using different
concentrations of IL-17 measured by FACSCalibur cytometer 24 h before, 7 h and
24 h after BAC.
Results: Serum IL-17 levels and PB neutrophils chemotaxis were significantly
higher in AR and AA compared to the HI before and after BAC (figure). Serum
IL-17 levels significantly correlated with the PB neutrophils chemotaxis (r=0.67,
p=0.043).

Conclusion: IL-17 levels and PB neutrophil chemotaxis were increased in allergic
patients challenged with DP. IL-17 is significant regulating neutrophil chemotaxis
in patients with AR and AA.

3410
Late-breaking abstract: Bronchial allergen challenge with D. Pteronyssinus
inhibit blood neutrophil apoptosis in patients with allergic asthma and
rhinitis
Simona Lavinskiene1, Jolanta Jeroch1, Kestutis Malakauskas2,
Ieva Bajoriuniene2, Edita Gasiuniene2, Jurgita Jackute2,
Raimundas Sakalauskas2. 1Institute for Biomedical Research, Medical Academy,
Lithuanian University of Health Science, Kaunas, Lithuania; 2Department of
Pulmonology and Imunology, Hospital of Lithuanian University of Health
Sciences, Kaunas, Lithuania

Background: Recent investigations suggest that neutrophils can play important
role in the pathogenesis of allergic asthma and rhinitis.
Aim: To evaluate blood neutrophil apoptosis in patients with allergic asthma and
rhinitis provoked with specific allergen.
Methods: Eight patients with allergic rhinitis (AR), four - with allergic asthma
(AA) and six - healthy individuals (HI) were involved in to the study. All AR
and AA patients had positive skin prick tests to D. Pteronyssinus and underwent
bronchial allergen challenge (BAC) with standardized extracts of D. Pteronyssinus.
Neutrophils were isolated from peripheral blood by density gradient centrifugation
and annexin V-FITC was used to detect early apoptotic cells. Apoptosis was
measured using FACSCalibur cytometer 24 h before BAC, 7 h and 24 h after BAC.
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Results: Neutrophil apoptosis before and after BAC was more intensive in HI
group compared to patients with AR and AA (table). Neutrophil apoptosis in AA
group was more inhibited after BAC in comparison with AR group.
Conclusions: Our preliminary results show that neutrophil apoptosis was decreased
in patients with AA and AR compared to HI before and after BAC. This finding
let us suggest, that specific allergen has inhibitory effect on neutrophil apoptosis
and neutrophils may play an important role in allergic inflammatory process.

3411
Late-breaking abstract: House dust mite triggering of Dectin-2 is critical for
the initiation of allergic airway inflammation
Deborah Clarke1, Martyn Foster2, Nicola Davis1, Stephanie Heasman3,
Arthur Lewis3, Ian Anderson1, Matthew Sleemam1, Richard May1,
Matthew Robinson1. 1Department of Respiratory, Autoimmunity and
Inflammation, MedImmune Ltd, Cambridge, United Kingdom; 2Department of
Pathology, Safety Assessment UK, AstraZeneca R&D Charnwood, Loughborough,
Leicestershire, United Kingdom; 3Research Histology, MedImmune Ltd,
Cambridge, United Kingdom

Introduction: How the immune system senses aeroallergens and triggers an
aberrant inflammation is poorly understood. Dectin-2 is a house dust mite (HDM)-
sensing pattern recognition receptor, and its expression on dendritic cells is required
for the Th2-skewed adaptive response to HDM.
Objective: To define the role of Dectin-2 in HDM-induced allergic airway inflam-
mation and its expression in biopsies from asthmatic patients.
Results: In a 3 week mouse model of repeated intranasal HDM challenge, prophy-
lactic antibody blockade of Dectin-2 potently attenuated the characteristic allergic
inflammation and airway hyperresponsiveness. Anti-Dectin-2 did not reduce the
inflammation once established, but did prevent neutrophil influx following a single
HDM challenge. Together these data suggest a non-redundant role for Dectin-2 in
the initiation of the HDM response.
To define the mechanism by which Dectin-2 triggers HDM-induced inflammation,
we conducted ex vivo experiments using cultured alveolar macrophages. These
indicated that Dectin-2 was necessary for the induction of cysteinyl leukotrienes,
as reported for dendritic cells, but not chemokines or cytokines. Furthermore
we demonstrated in our single challenge model that zileuton, an inhibitor of
leukotriene production, produced a similar effect as Dectin-2 blockade.
Finally we found a marked increase in the number of Dectin-2 positive cells in
bronchial biopsies from asthmatic subjects when compared to normal controls.
Conclusions: Alveolar macrophage sensing of HDM by Dectin-2 elicits the pro-
duction of cysteinyl leukotrienes, and this axis is key for the initiation of allergic
airway inflammation. Dectin-2 is associated with asthma.

3412
Late-breaking abstract: Dysregulation of allergic airway inflammation in the
absence of microbial colonization
Anke Sichelstiel1, Tina Herbst2, Nicola Harris2, Benjamin Marsland1. 1Service
de pneumologie, CHUV, Lausanne, Switzerland; 2Global Health Institute, EPFL,
Lausanne, Switzerland

Rationale: The incidence of allergic disorders is increasing in developed countries
and has been associated with reduced exposure to microbes and alterations in the
commensal bacterial flora.
Objectives: To ascertain the relevance of commensal bacteria upon the develop-
ment of an allergic response, we utilized a model of allergic airway inflammation
in germ-free (GF) mice that lack any exposure to pathogenic or non-pathogenic
microorganisms.
Methods: Allergic airway inflammation was induced in GF, specific pathogen free
(SPF) or recolonized mice by sensitization and challenge with ovalbumin (OVA).
The resulting cellular infiltrate and cytokine production were measured.
Measurements and main results: Our results show that the total number of infil-
trating lymphocytes and eosinophils were elevated in the airways of allergic GF
mice as compared to control SPF mice, and that this increase could be reversed
by re-colonization of GF mice with the complex commensal flora of SPF mice.
Exaggerated airway eosinophilia correlated with increased local production of
Th2 associated cytokines, elevated IgE production and an altered number and
phenotype of conventional dendritic cells (cDC). Regulatory T cell populations
and regulatory cytokine levels were unaltered but GF mice exhibited an increased
number of basophils and decreased numbers of alveolar macrophages (AM) and
plasmacytoid dendritic cells (pDC).

3413
Late-breaking abstract: Relationship with hemoglobin A1c and
exacerbations of COPD. A preliminary study
Haruka Aoki, Takeshi Hisada, Hiroaki Tsurumaki, Reiko Yoshino,
Hidemasa Kuwabara, Tamotsu Ishizuka, Kunio Dobashi, Masatomo Mori.
Department of Medicine and Molecular Science, Gunma University Graduate
School of Medicine, Maebashi, Japan

Background and objective: Hyperglycaemia during hospital admission is asso-
ciated with poor outcomes in patients admitted with acute myocardial infarction,
stroke and pneumonia. Systemic inflammation may represent a possible cause

of glycometabolic disorder. We studied that assocition Hemoglobin A1c with an
increased risk of acute exacerbation of COPD (AECOPD).
Methods: Patients with COPD were prospectively enrolled and followed between
2010 and 2011. Medical records, HbA1c, fasting glucose and metabolic markers
were assessed in 29 patients.
Results: A total of 29 patients (mean age of 78.2 years) were recruited, 11 with
AECOPD and 18 without. Clinical data were collected from the patients. HbA1c
levels of AECOPD patients were significantly higher on entry point compared with
other patients (5.783±0.2638; 4.983±0.1778, respectively p=0.0361). Moreover,
there was a trend for increased length of stay and frequency of admissions in
patients with higher levels of HbA1c. (4.5%<HbA1c≤5%; 5%<HbA1c≤5.5%;
5.5%<HbA1c≤6%; HbA1c>6%, 15days (0.9/year (y)); 26days (1/y); 23days
(1.3/y); 30days (2.3/y), respectively)
Conclusion: Previous study revealed that comorbid diabetes prolongs length of
stay and increases risk of death in patients with AECOPD. However, less evidence
exists for relationship of HbA1c with AECOPD. For the first time our study
demonstrates that HbA1c is a prognostic factor associated with AECOPD. Taken
together with a previous study that revealed a similar trend, our study suggests
that further studies are now required to elucidate the reasons for these poorer
outcomes, in particular whether premorbid glycaemic control or inpatient control
is responsible, as these are potentially modifiable factors.

3414
Late-breaking abstract: Further studies on the mechanism of action of
doxofylline
Thierry Jolas1, Clive Page2, Luigi Allegra3. 1Scientific Director, CEREP, Celle
l’Evescault, France; 2Sackler Institute of Pulmonary Pharmacology, Institute of
Pharmaceutical Science, King’s College London, London, United Kingdom;
3Pneumology, IRCCS Policlinical Hospital, Milan, Italy

Xanthines such as theophylline have been used in the treatment of lung diseases
since the early 1900’s, but have a major drawback of a very narrow therapeutic
window and many drug/drug interactions. This means that regular plasma levels
often have to be obtained and can make the use of theophylline problematic. With
the increasing availability of other classes of drugs for the treatment of respira-
tory diseases, this has limited the use of xanthines, despite their clean clinical
benefit in the treatment of patients with asthma and COPD. Doxofylline is a
xanthine molecule having both bronchodilator and anti-inflammatory activity, with
an improved therapeutic window over conventional xanthines such as theophylline.
However, the mechanistic basis of this improved therapeutic window is not under-
stood. The present study has investigated the ability of doxofylline to inhibit human
recombinant PDE and HDAC enzymes, and bind to adenosine receptor assays in
vitro in comparison with theophylline. Theophylline had a significant effect on
adenosine receptor binding that was not shared by doxofylline. Our results suggest
that doxofylline may have a wider therapeutic window than theophylline due to a
lack of adenosine receptor antagonism. Neither drug had any significant inhibitory
effect on HDAC enzymes over a wide range.
Additionally, in contrast to doxofylline, theophylline showed a significant effect
on PDE3. It has been suggested that the ability of theophylline to inhibit PDE3
may contribute to the unwanted cardiovascular effects observed at higher serum
concentrations. The lack of effect of doxofylline on PDE3 may also help explain
its improved tolerability profile on the cardiovascular system.

381. Highlights in lung function 2011

3415
Effectiveness of a telemedicine program in the quality of spirometries in
primary care centres
Nuria Marina, Elena Lopez de Santamaria, Larraitz Garcia, Sandra Pedrero,
Marta Inchausti, Amaia Urrutia, Juan B. Galdiz. Pneumology, Cruces Hospital,
Baracaldo, Vizcaya, Spain

Introduction: Many studies have demostrated a low quality of S in primary care,
carrying wrong diagnosis and treatment. Spirometry (S) quality control can be
difficult because it is not an easy test.
Aims: 1.To evaluate the effectiveness of a Telemedicine Program to assure the S
quality in Primary Care Centers (PCC). 2.To evaluate if there is agreement between
functional diagnosis and clinical diagnosis.
Material/Methods: We included 15 PCC, with 2-3 nurses in each of them. We
use a Telemedicine Program (Linkcare Spiro®). The quality of S was evaluated
by the Functional Respiratory Laboratory according to standard guidelines and a
report was given in high quality S. The quality was evaluated using a scale grade
from D and F (poor quality) to A and B (excellent quality).
Results: During 9 months 1.894 S were collected. We observed an improvement
in all PCC.
We have obtained clinical parameters in 640 patients, 321 with previous clinical
diagnosis in PCC. 94/321 (29.3%) presented COPD diagnosis, with normal S in
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24/94 (25.5%). In according to new diagnosis (319 patients), 119 patients presented
anormal S, not only for parameters of obstruction but also for restriction.
Conclusions: 1. The Telemedicine Program improve the quality of S in all centers.
2. The Telemedicine Program is usefull as a continues training program for nurses.
3. We observed disagreement in 25.5% of COPD diagnosis.

3416
Flow-volume loops in central airway obstruction
Liliana Raposo1,2, António Bugalho1,3, Maria João Gomes4. 1Serviço
Pneumologia 2, Centro Hospitalar Lisboa Norte - Hospital Pulido Valente,
Lisboa, Portugal; 2Área de Cardiopneumologia, Escola Superior de Saúde da
Cruz Vermelha Portuguesa, Lisboa, Portugal; 3Pneumologia, Faculdade de
Ciências Médicas Universidade Nova de Lisboa, Lisboa, Portugal; 4Centro de
Estudos Pós Graduados, Faculdade de Ciências Médicas Universidade Nova de
Lisboa, Lisboa, Portugal

Introduction: Central airway obstruction (CAO) leads to significant morbidity
and mortality. In the last 40 years flow-volume loops (FVL) have been used as a
noninvasive method to evaluate this condition although bronchoscopy is the gold
standard. Few studies were made to verify the sensitivity and specificity of FVL
in detecting CAO, or to investigate the morphological and quantitative changes of
the curve in relation to location, type and degree of obstruction.
Methods: Patients with an indication to perform bronchoscopy were selected
consecutively. Bronchoscopy and FVL were carried out with a maximum interval
of 7 days. Four experts, blinded to the quantitative data, were used to assess the
morphology of FVL (suggestive or non-suggestive of CAO) and an independent
element established the quantitative and morphological criteria (intra, extrathoracic
variables and fixed).
Results: 82 patients were studied, 36 (44%) with CAO. The sensitivities and speci-
ficities in detecting CAO were, respectively: 91.3% and 88.9% for the quantitative
criteria of FVL; 93.5% and 30.6% concerning the morphological criteria; 95.7%
and 86.1%.if there was an aggregation of quantitative and morphological criteria.
In patients with CAO the most common quantitative criteria were FEF50/FIF50≥1,
(83%) and FEV1/PEF ≥ 8 (36%). They correlated with localization, degree and
type of obstruction.
Conclusions: The morphology of the FVL has a good sensitivity but low specificity
in detecting CAO. Quantitative criteria of the FVL have a high sensitivity and
specificity. In clinical practice one should always use an aggregation between the
morphological and quantitative criteria, since it maintains sensitivity, improving
specificity.

3417
Survival analysis can help determine which TLco prediction equations to use
for patient data
Helen Ward2, Robert Stockley2, Martin Miller1. 1Respiratory Medicine, Queen
Elizabeth Hospital Birmingham, Birmingham, United Kingdom; 2ADAPT Project,
Queen Elizabeth Hospital Birmingham, Birmingham, United Kingdom

Choosing which prediction equation to use for lung function data can be a prob-
lematic. In Europe the ECCS equations are commonly used but more recent ones
are available and may be more applicable. To help decide which TLco prediction
equations would be best for our data we extracted the earliest results for subjects
from our lung function database who had a full set of all tests and determined their
survival up to 29/1/2009. We calculated TLco results as standardised residuals
(SR) using equations from ECCS (1993), RO Crapo (1981), A Miller (1983) and
CM Roberts (1991) and used deciles of these results and of age and included sex
to predict survival. There were full data for 5626 subjects (48% women) with
mean (SD) age 59.3 yrs (14.7), mean survival 4.4 yrs (SD 2.6, range 0 to 24) with
2049 deaths. Using the ECCS equations the mean (range) of SR values for FEV1

Equation Chi-squared Oldest Age Decile Worst TLco Decile Sex

Miller 1508 5.2 (4.1–6.5) 9.7 (7.6–12.4) 1.5 (1.3–1.6)
ECCS 1482 5.8 (4.6–7.3) 8.9 (7.0–11.3) 1.6 (1.4–1.7)
Crapo 1422 6.3 (5.0–7.8) 8.3 (6.5–10.5) 1.4 (1.3–1.5)
Roberts 1403 5.8 (5.0–7.8) 10.1 (7.9–12.9) 2.0 (1.8–2.2)

was -1.6 (-7.3 to +3.4), for FVC was -0.8 (-6.3 to +3.6) and for TLco was -1.5
(-6.5 to +6.2). The best Cox survival prediction model (highest Chi2 value) was
with the Miller equations as shown in the table of hazard ratios (95% CI) for death
associated with oldest age decile, worst TLco decile and sex.
We conclude that for our UK data the Miller equations from the USA for TLco are
best related to subsequent survival and so should be considered for determining if
results are abnormal.

3418
Evaluating the FVC-reference equation for female
Jellien Makonga-Braaksma, Remco Boksem, Pim Dalinghaus. Pulmonary
Function Department, Meander Medisch Centrum, Amersfoort, Netherlands

Introduction: At World Spirometry Day we measured lungfunction in hospital
staff (n=99, m= 40, f=59) in Amersfoort, the Netherlands. We were struck by the
high scores in FVC in the female group. In the group of healthy, never-smoking
female (n=36) (Ages 18-64) we discovered that mean FVC was 114% pred. Other
studies about this subject show that reference values for male have not enough
correction for aging, but are quite correct for height.
Aim: Understand which element of the reference-equation for female doesn’t fit
properly, and search for alternatives.
Methods: First we analysed the ECCS reference equation for FVC in female:
4,43H – 0,026A – 2,89 (H=height in m, A=Age in y) (ERJ 1993.) Then we made
a statistical analysis for FVC% pred. (y) and age (x) and FVC% pred. (y) and
height (x).
Analysis: The statistics show that female from 18-44 ys. have a lower FVC%
pred.(n=18,mean FVC = 106%pred) than female from 45-64 ys.(n=18, mean=120%
pred.) We see that female between ages 45-64 with a moderate height (160-170cm)
have the highest scores. There is a linear relation between age and FVC% pred.(p<

0,005) Concerning height: Only in female with real high FVC% pred. (>120%) we
see a relation between height and FVC% pred.(p<0,009) Analyzing the equation
we discovered that for tiny female a same volume is subtracted for aging as there
is in taller female and even in male.
Conclusion/Discussion: Aging of the lung should be related to the volume of
that specific lung. We have high expectations of the new reference equations
introduced by taskforce Global Lungs Initiative. In the clinical setting there’s a
risk of underestimating restrictive patterns in tiny elderly female when applying
the ECCS reference equations.

3419
How many forced spirometry efforts are useful in moderate to severe COPD
patients?
Juergen Reinstaedtler. Product Management, eResearchTechnology GmbH,
Hoechberg, Germany

The 2005 ERS/ATS guidelines on spirometry have established a maximum number
of 8 efforts in a forced spirometry test. The aim of this work was to evaluate
which effort produces the highest value for FEV1, FVC, PEF, and FEV6 in COPD
patients.
We used the data collected in a phase II multicenter clinical trial (TESRA, spon-
sored by F. Hoffmann – La Roche Ltd) to evaluate the parameter trend in multiple
efforts of forced spirometry in moderate to severe COPD patients with emphysema.
All of the 73 test centers in 12 countries were equipped with the identical device
(MasterScreen PFT, CareFusion, Hoechberg, Germany). The data was collected
electronically and reviewed for quality and acceptability by a central overread. 6
075 test sessions (screening and treatment) with 20 482 valid efforts from 1 183
patients were evaluated. On average 3.4 valid efforts were performed per test.
The per effort parameter values were expressed as a percentage of the highest
(best) value per test session. The median values per effort number across all tests
ranged from 95% to 99% for FEV1, FVC and FEV6. The highest median values
were achieved in efforts 3 and 4. For PEF the median values ranged from 92% to
98%, with the highest values in the first effort. FEV1 and PEF showed a marked
decrease in late efforts.
The drop in the PEF and FEV1 values illustrates the increasing fatigue of the
COPD patients. The relative FEV1 values were lower than the relative FVC values,
indicating that it is more complicated for patients to sustain good FEV1 values.
Unless errors in the technique are observed, it is unlikely to achieve higher values
after the 5th effort.

3420
Vital capacity after lung transplantation
Maartje Horstman, Citta Zaat, Ton Provily, H.C. Hoogsteden. Department of
Pulmonary Medicine, Erasmus Medical Center, Rotterdam, Netherlands

Introduction: The size of the Vital Capacity (VC) is determined by powers be-
tween thorax and lung. After lung transplantation it will take some time before an
equilibrium is settled between thorax mobility and lung compliance. VC therefore
increases over time until a maximum is reached (VCmax).
Aims: The aim of our study was to investigate how long it takes to reach VCmax.
Also we wanted to find out if age at transplantation, pre transplantation value of
FEV1/VC, single or double lung transplantation and gender influenced the duration
to reach VCmax.
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Methods: We analysed data of 29 patients who underwent a lung transplant in the
Erasmus Medical Center Rotterdam and had at least 2.5 years of lung function
data after transplantation. We determined the number of days necessary to reach
95% of the highest post transplant VC (TimeVC).
Results: 15 males and 14 females, with ages at transplantation ranging from 31 to
63 years were studied. 19 underwent a bi- and 10 a unilateral lung transplantation.
22 were transplanted because of obstructive lung disease and 7 because of other
reasons. Patients were obstructive if FEV1/VC < -1.64SD of the predicted values.
Average TimeVC was 537 days (SD=281 days). In the obstructive group TimeVC
was on average 470 days and in the non-obstructive group 750 days.
We only found a significant regression coefficient (R=0.46, p=0.012) between
TimeVC and pre transplantation FEV1/VC in SD of predicted.
Conclusion: In our study we found that a more severe obstruction before trans-
plantation leads to an earlier reach of maximum VC after transplantation. An
explanation might be that the pre transplant thorax in obstructive patients had been
in a hyperinflated state, enabling the transplanted lungs to expand sooner.

3421
Reasons for referral for pulmonary function testing: An audit of four
Australian adult lung function laboratories
Jeffrey Pretto1,2 , Paul Guy3, Danny Brazzale4, Jane Williams5,
Michael Hensley1,2. 1Department of Respiratory & Sleep Medicine, John Hunter
Hospital, Newcastle, New South Wales, Australia; 2School of Medicine & Public
Health, University of Newcastle, Newcastle, New South Wales, Australia;
3Department of Respiratory & Sleep Medicine, Monash Medical Centre, Clayton,
Victoria, Australia; 4Department of Respiratory & Sleep Medicine, Austin
Hospital, Heidelberg, Victoria, Australia; 5Respiratory Laboratory, Northern
Respiratory Group, Bundoora, Victoria, Australia

Pulmonary function (PF) testing provides a cornerstone for diagnosis and man-
agement of most respiratory conditions and accurate interpretation of test results
is an important component of the final report. As part of developing a structured
approach to interpretation of PF results we wished to characterise primary reasons
for referral for testing in a range of PF laboratories.
Methods: Three public, university-affiliated PF labs and one private lab using sim-
ilar PF databases participated. Reasons for performance of PF tests were extracted
from the databases and collated for analysis. Over 5,000 consecutive tests were
evaluated from each lab.
Results: Identifiable reason for referral was found in 83% of 24,602 test results
and categorised. The major categories were follow-up of known respiratory disease
(53% of 20,308 tests), investigation of specific symptoms (18%), possible specific
lung disease (13%), possible induced lung disease (5%), investigation of lung
function in known other diseases (5%) and pre-operative evaluation (5%). Testing
in known disease and/or assessing for PF change was the primary reason for testing
in 60% of tests performed.
Discussion: These data highlight the predominance of ongoing assessment of PF
and the importance of access to previous test results to provide clinically useful
test reports. They also emphasize the need for having valid criteria describing what
constitutes a real change in the various PF parameters.
Conclusion: Since the majority of PF tests are performed to follow disease progress
or response to treatment, there is a great need for defining clinically important
change in pulmonary function.

382. New treatments for airway disease

3422
Safety of bronchial thermoplasty out to 5 years in patients with severe
refractory asthma: Research in severe asthma (RISA) trial
Michel Laviolette, Ian Pavord, Neil Thomson, Robert Niven, Gerard Cox,
Paul Corris, Kian Fan-Chung. Département de Pneumologie et de Chirurgie
Thoracique, IUCPQ, Québec, QC, Canada Department of Respiratory Medicine
and Thoracic Surgery, University of Leicester, Leicester, United Kingdom
Division of Immunology, Infection & Inflammation, University of Glasgow,
Glasgow, United Kingdom Respiratory Medicine, University of Manchester,
Manchester, United Kingdom Department of Medicine, McMaster University,
Hamilton, ON, Canada Department of Respiratory Medicine, Freeman Hospital,
Newcastle-upon-Tyne, United Kingdom Respiratory Medicine, Imperial College
London, London, United Kingdom

Introduction: Bronchial thermoplasty (BT) is a bronchoscopic procedure designed
to control asthma by reducing airway smooth muscle mass. BT-treated patients
from the RISA Trial have been followed to evaluate long-term safety.
Methods: The RISA Trial enrolled 15 patients on ICS ≥1500μg BDP or equiv.
+ LABA ± ≤ 30mg OCS; pre-BD FEV1 ≥50% predicted; and remained symp-
tomatic (daytime symptoms on ≥10 of 14 days or rescue medication use on ≥8
of 14 days prior to enrollment). Long-term safety of BT was assessed over a 5 y
period following BT.

Results: 14 patients entered the long-term follow up phase. Safety measures are
summarized below:

Parameter Baseline Y1 Y2 Y 3 Y 4 Y 5
(n=14) (n=14) (n=14) (n=14) (n=12) (n=12)

Respiratory Adverse Events/Subject* 8.4 1.4 2.4 1.7 2.4
Hospitalizations for resp. symptoms

Events (no. of subjects)* 10(6)§ 6(3) 5(4) 3(2) 1(1) 1(1)
ER visits for resp. symptoms Events

(no. of subjects)* 3(2)§ 3(3) 4(2) 0(0) 0(0) 1(1)
Pre-BD FEV1 (% pred.)† 63.5 69.5 70.2 69.4 68.2 70.6
Post-BD FEV1 (% pred.)† 75.2 78.4 79.5 78.7 80.0 79.4

§Patient reported for the 12 mo prior to study entry. *Not significant (Repeated measures logistic
regression (% of subjects reporting the event, Year 1 to 5). †Not significant (Repeated measures
analysis (Year 1 to 5).

There were no incidences of pneumothorax, intubation, mechanical ventilation,
cardiac arrhythmias, or death as a result of BT treatment over the 5 y.
Conclusions: The absence of clinical complications and the maintenance of stable
lung function over a 5-y period post-BT in patients with severe refractory asthma
suggest long-term safety of the procedure out to 5 y.

3423
Efficacy of high-dose leukocytaphereis using extracorporeal circulation
through a large leukocyte-removal filter column in patients with refractory
asthma
Tamotsu Ishizuka1, Akio Koike2, Motoaki Hatori3 , Shinichi Matsuzaki1,
Yosuke Kamide1, Haruka Aoki1, Takeshi Hisada1, Hiroaki Tsurumaki1,
Akihiro Ono1, Yasuhiko Koga1, Kunio Dobashi4, Kazuhiro Suzuki3,
Masatomo Mori1. 1Department of Medicine and Molecular Science, Gunma
University Graduate School of Medicine, Maebashi, Japan; 2Equipment Division
of Medical Engineering, Gunma University Hospital, Maebashi, Japan;
3Department of Urology, Gunma University Graduate School of Medicine,
Maebashi, Japan; 4Faculty of Health Sciences, Gunma University, Maebashi,
Japan

Leukocytapheresis (LCAP) as well as granulocyte and monocyte adsorptive aphere-
sis (GMA) using extracorporeal circulation through the column has been used to
treat inflammatory bowel disease and rheumatoid arthritis in Japan. We previously
reported that GMA improved the peek expiratory flow rate (PEFR) in patients
with severe asthma. To evaluate the efficacy of high-dose leukocytapheresis
(pulse LCAP) using a large leukocyte-removal filter column (Cellsorba® CS-180S,
Asahikasei Kuraray Medical, Tokyo, Japan) in patients with refractory asthma, we
conducted a clinical trial. Pulse LCAP was performed 2 sessions at 1-week interval
and 5 L of blood was filtered per session. The average PEFR during the 4 weeks
just after the second LCAP in each patient was compared with that during the 4
weeks just before the first LCAP as a primary end point. The sum total of asthma
control test (ACT) score at 4 weeks after the second LCAP was compared with that
just before the first LCAP as a secondary end point. We evaluated the change of
the fraction of exhaled nitric oxide (FENO) in each patient before and after pulse
LCAP as a biomarker of eosinophilic airway inflammation. Five patients fulfilled
the ATS criteria for refractory asthma participated in this trial up to now. The
morning PEFR and the ACT score were increased in all patients. Although FENO
was abnormally increased in four patients in spite of the standard therapy, it was
decreased after pulse LCAP. Pulse LCAP might serve as a non-pharmacological
strategy to induce clinical improvement in patients with refractory asthma through
its unique anti-inflammatory effects.

3424
The effect of GSK2190915, a 5-lipoxygenase activating protein inhibitor, on
the allergen induced asthmatic response
Virginia Norris1, Jane Bentley1, Sandra Kent1, Malcolm Boyce2,
Zuzana Diamant3, Dave Singh4, Brian O’Connor5. 1Drug Discovery,
GlaxoSmithKline, Stevenage, United Kingdom; 2Clinical Pharmacolgy,
Hammersmith Medicines Research, London, United Kingdom; 3Clinial
Pharmacology, Centre for Human Drug Research, Leiden, Netherlands;
4Respiratory Medicine, Medicine Evaluation Unit, Manchester, United Kingdom;
5Respiratory Medicine, Respiratory Clinical Trials, London, United Kingdom

Background: GSK2190915 is a potent 5-lipoxygenase activating protein inhibitor,
thereby inhibiting the synthesis of leukotrienes and 5-oxo-ETE.
Objective: To assess the effect of GSK2190915 on the allergen-induced asthmatic
response.
Methods: 19 eligible patients with mild asthma were enrolled and completed this
4- centre, double-blind, 2-way crossover study. They took 100 mg GSK2190915
and placebo orally once daily for 5 days, in randomised order. On Day 3 they
had an inhaled allergen challenge and on Days 4 and 6 they had induced sputum
collection.
Results: GSK2190915 attenuated the early (0-2 hours) and late (4-10 hours) asth-
matic response to inhaled allergen compared to placebo. Following GSK2190915,
the mean% attenuation of the placebo response to inhaled allergen for the minimum
and weighted mean FEV1(0-2 hours) was 33.3% and 62.6%, respectively, and the
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mean% attenuation of the placebo response to inhaled allergen for the minimum
and weighted mean FEV1(4-10 hours) was 15.8% and 22.7%, respectively. There
was a significant attenuation of the allergen induced increase in sputum percent
eosinophil count on Day 4 following GSK2190915 compared to placebo; the
treatment difference (95% CI) was -9.95% (-18.13, -1.77). There was a >90%
reduction in sputum LTB4 on Days 4 and 6 following treatment with GSK2190915
compared to placebo. Median sputum LTB4 (pg/mL) was 524 and 837 on Days 4
and 6 following placebo, and 31 and 18 on Days 4 and 6 following GSK2190915.
Safety and tolerability were good.
Conclusion: GSK2190915 shows potential as a treatment for asthma.
ClinicalTrials.gov identifier NCT00748306

3425
Phase 2 randomized, double-blind, placebo-controlled study of tralokinumab,
an anti-IL-13 monoclonal antibody, in moderate to severe asthma
Edward Piper1, Christopher Brightling2, Robert Niven3, Chad Oh1,
Raffaella Faggioni1, Kwai Poon1, Dewei She1, Chris Kell1, Richard May1,
Gregory Geba4, Nestor Molfino1. 1Clinical Development, MedImmune,
Gaithersburg, MD, United States; 2Institute of Lung Health, University of
Leicester, Leicester, United Kingdom; 3University Hospital of South Manchester,
University of Manchester, Manchester, United Kingdom; 4Formerly with Clinical
Development, MedImmune, Gaithersburg, MD, United States

Backgound: IL-13 is hypothesized to be a critical mediator in the development
and maintenance of the asthma phenotype.
Aim: To assess clinical activity and safety profile of tralokinumab (TK; CAT-354),
a human IgG4 monoclonal antibody that specifically neutralizes IL-13.
Methods: After a 2-week run-in, 194 subjects (52% atopic) with uncontrolled
moderate/severe asthma despite standard controller treatment (ACQ-6 ≥1.5 & ≥1
exacerbation in last year) received SC TK (150, 300, or 600 mg) or placebo (PBO)
every other week (7 doses) in addition to continued controller treatment. The
primary endpoint was change in mean ACQ-6 score at week 13 (combined TK
groups vs PBO); secondary endpoints included prebronchodilator lung function
and rescue β2-agonist use.
Results: At baseline mean (SD) age was 47 yr (10.8), ACQ-6 score was 2.7 (0.6),
prebronchodilator FEV1 was 2.0 L (0.6). At week 13 mean (SD) ACQ change was
-0.76 (1.0) TK vs -0.61 (0.9) PBO (P=0.375). Increases from baseline in FEV1

and FVC (table) together with reduction in mean (SD) β2-agonist use (puffs/d) of
-0.68 (1.5) TK vs -0.10 (1.5) PBO (P=0.02) were observed following TK.

Week 13 Spirometry: Mean (SD) Change from Baseline

Placebo Tralokinumab
(n=42)

150 mg (n=44) 300 mg (n=49) 600 mg (n=44) Combined (n=137)

FEV1 (L) 0.06 (0.48) 0.16 (0.35) 0.21 (0.37) 0.26 (0.41) 0.21 (0.38)
P* 0.299 0.102 0.041 0.072
FVC (L) 0.00 (0.55) 0.18 (0.45) 0.12 (0.46) 0.21 (0.54) 0.17 (0.48)
P* 0.100 0.261 0.082 0.059

*P vs PBO.

No serious adverse events were considered drug-related by investigators.
Conclusion: Adding tralokinumab to existing controllers was associated with an
increase in FEV1 but no improvement in ACQ score.

3426
Efficacy of an anti-IL13 monoclonal antibody, lebrikizumab, in adults with
inadequately controlled asthma is enhanced in those with high periostin levels
Nicola A. Hanania1, Robert F. Lemanske Jr.2, Phillip E. Korenblat3 , Joseph
R. Arron4, Jeffrey M. Harris4, Zheng Su5, Sofia Mosesova5, John G. Matthews4,
Merdad V. Parsey6, Sean Bohen4, Michelle M. Freemer4. 1Pulmonary & Critical
Care Medicine, Baylor College of Medicine, Houston, TX, United States;
2Medicine, University of Wisconsin School of Medicine and Public Health,
Madison, WI, United States; 3Medicine, The Clinical Research Center, St. Louis,
MO, United States; 4Research & Early Development, Genentech, Inc., South San
Francisco, CA, United States; 5Bio Statistics, Genentech, Inc., South San
Francisco, CA, United States; 6Executive Office, 3-V Biosciences, Menlo Park,
CA, United States

Introduction: IL13 is a key mediator in asthma pathogenesis. We evaluated le-
brikizumab (LB) efficacy in adults with asthma inadequately controlled by inhaled
corticosteroids (ICS). We prospectively evaluated whether LB was more effica-
cious in participants (prts) with increased IL13-driven inflammation, measured by
the serum biomarker periostin.
Methods: Phase II study of 180 adults with asthma inadequately controlled by
ICS, randomized 1:1 to LB (n=88) or placebo (PB; n=92). The primary outcome
was change in forced expiratory volume/second (FEV1) from baseline (BL) to
Week (Wk) 12. Secondary outcomes included change in FEV1 from BL to Wk 24
and rate of severe exacerbations (SE) in the 24-wk treatment period. Prts with BL
periostin levels above the median value were classified as “periostin-high” (PH).
Results: Compared with PB prts, mean improvement in FEV1 from BL was 6%
greater in LB prts (95% CI 1%, 11%) at Wk 12 and 5% (95% CI 0%, 9%) greater
at Wk 24; the rate of SE was 51% lower in LB prts (0.11 vs 0.23 events/24 wks,
95% CI –33%, 82%). FEV1 improved significantly in PH-LB prts compared with

PH-PB prts: 11% greater at Wk 12 and 7% greater at Wk 24. PH-LB prts had 81%
fewer SE than PH-PB prts (0.04 vs 0.22 events/24 wks, 95% CI –17%, 97%). The
overall rate of serious adverse events was 5%; none were attributed to study drug.
Conclusions: Lebrikizumab had a clinically meaningful benefit in prts with asthma
inadequately controlled by ICS, especially among PH prts with greater IL13-driven
inflammation. No drug-associated safety signals were identified.

3427
NVA237 once daily reduces the percentage of patients with exacerbations of
COPD and associated hospitalizations: The GLOW1 trial
A. D’Urzo1, G. Ferguson2, C. Martin3, Y. Lu4, D. Banerji4, T. Overend3.
1Department of Family and Community Medicine, University of Toronto, ON,
Canada; 2Respiratory Medicine, Pulmonary Research Institute of Southeast
Michigan, Livonia, MI, United States; 3Respiratory Medicine, Novartis Horsham
Research Centre, Horsham, West Sussex, United Kingdom; 4Respiratory
Medicine, Novartis Pharmaceuticals Corporation, East Hanover, NJ, United
States

Introduction: COPD exacerbations, especially those leading to hospitalization,
have a significant impact on patients’ quality of life and long-term prognosis. We
examined the influence of the once-daily (QD) long-acting muscarinic antagonist
NVA237 (glycopyrronium bromide) on exacerbations of COPD.
Methods: Patients with moderate-to-severe COPD were randomized (2:1) to
double-blind NVA237 50 μg QD or placebo (PBO) via a low-resistance single-dose
dry powder inhaler (Concept1 device) for 26 wks. In addition to bronchodilation
(primary efficacy endpoint was trough FEV1 at 12 wks), the effect on COPD
exacerbations and related hospitalizations was assessed using a Cox regression
model.
Results: 822 patients were randomized; 80.5% completed. Mean age was 63.9 yrs,
mean post-bronchodilator FEV1 54.6% predicted (FEV1/FVC 0.5). Compared with
PBO, NVA237 significantly prolonged the time to first moderate/severe COPD
exacerbation (hazard ratio [HR] 0.69, 95% confidence interval [CI]: 0.50–0.949;
p=0.023) and the time to first severe COPD exacerbation leading to hospitalization
(HR 0.35, 95% CI: 0.141–0.857; p=0.022). NVA237 also significantly reduced the
percentage of hospitalizations due to COPD exacerbation (odds ratio [OR] 0.34;
p=0.024). NVA237 numerically reduced the rate of moderate/severe exacerbations
with NVA237 vs PBO (0.43 vs 0.59/yr; rate ratio [RR] 0.72; p=0.071).
Conclusion: In patients with moderate-to-severe COPD, compared with placebo,
NVA237 50 μg once daily significantly prolonged the time to first moderate/severe
COPD exacerbation and reduced the percentage of hospitalizations due to a COPD
exacerbation.

3428
Pleiotropic effects of add-on atorvastatin therapy during the treatment of
COPD patients
Robert Mroz1, Agnieszka Tycinska2, Lukasz Minarowski1, Joanna Bierla3,
Pawel Lisowski4, Bozena Sobkowicz2, Elzbieta Chyczewska1,
Wlodzimierz Musial2, William MacNee5. 1Pneumology Department, Medical
University of Bialystok, Bialystok, Poland; 2Cardiology Department, Medical
University of Bialystok, Bialystok, Poland; 3Department of Physiological
Sciences, Warsaw University of Life Sciences - SGGW, Warsaw, Poland;
4Department of Molecular Biology, Institute of Genetics and Animal Breeding,
Jastrzebiec n/Warsaw, Poland; 5ELEGI Colt Research Labs, UoE/MRC Centre
for Inflammation Research, The Queen’s Medical Research Institute, Edinburgh,
United Kingdom

The potential role of statins in treating COPD is controversial and it is unclear
what anatomic COPD lesions statins affect. We have performed a prospective
study to compare Atorvastatin 40mg once daily for three months in thirteen COPD
patients (8 ex-smokers (ExSm) and 5 current smokers (CurrSm)). Transbronchial
lung biopsy was carried out at baseline and after treatment. Twelve subjects, 11
males and 1 female, mean age 64,58 (min 56, max 78) completed the study and 48
paired biopsies were available for analysis. Lung function and cardiopulmonary
exercise tests, SGRQ, 6MW test, and Holter EKG monitoring were performed, and
serum lipids and hs-CRP were measured. Lung biopsy specimens were processed
for histology, immunohistochemistry with anti CD45, CD11b, P-selectin, ETAR,
and ET-1 antibodies. 8-isoprostane levels and differential cell count were measured
in induced sputum.
Results: Symptoms significantly improved. There was no significant change in
FEV1, but IC improved (In CurrSm: from 55,54% predicted (%) to 64,4%, p<0.01,
in ExSm: from 81,93% to 89,9%, p<0.05, before and after therapy, respectively).
TGV decreased from 119,92% to 113,69%, p<0.05, and RV/TLC improved in
ExSm: from 44,01% to 40,07%, p<0.05 before and after therapy, respectively).
In lung biopsies there were significant decreases in inflammatory cells numbers,
CD45+ cells decreased in CurrSm: from 64,12% to 30.40%, p<0.05 and in ExSm:
from 61,40% to 18,94%, p<0.05 before and after treatment, respectively. The ex-
pression of CD11b, P-selectin, ETAR, and ET-1 were also decreased after therapy.
These data indicate that atorvastatin may have potential beneficial effects in COPD
patients through an anti-inflammatory mechanism.
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3429
Beta-blockers in chronic obstructive pulmonary disease – A retrospective
cohort study
Philip Short1 , Douglas Elder2, Peter Williamson1, Samuel Lipworth3,
Stuart Schembri4, Brian Lipworth1. 1Asthma and Allergy Research Group,
University of Dundee, Dundee, United Kingdom; 2Cardiovascular Medicine
Research Group, University of Dundee, Dundee, United Kingdom; 3Bute Medical
School, University of St Andrews, St. Andrews, United Kingdom; 4Department of
Respiratory Medicine, Perth Royal Infirmary, Perth, United Kingdom

Background: Beta-blockers are avoided in COPD patients.
Objectives: We examined the use of beta-blockers and their relationship with es-
tablished stepwise pharmacological managements for COPD assessing their effects
on mortality, exacerbations and pulmonary function.
Methods: Retrospective cohort study using a disease specific database of COPD
patients (TARDIS) linked to NHS databases providing information on hospital
admissions, drug prescriptions and death. Adjusted Hazard ratios were calcu-
lated through Cox Proportional Hazard Regression after correction for covariates,
including history of overt cardiovascular disease.
Results: 5,977 patients, mean follow up 4.35 years, mean age 69.1 years, 88%
of beta-blockers were cardio selective. There was a 22% overall reduction in
all-cause mortality with beta-blocker use. Furthermore there were additive benefits
of beta-blockers on all-cause mortality at all COPD treatment steps. Compared
to controls the adjusted hazard ratio (95%CI) for all-cause mortality was 0.28
(95%CI, 0.21 to 0.39) for inhaled corticosteroid + long acting beta-agonist + long
acting anti-muscarinic + beta-blocker verses 0.43 (95%CI, 0.38 to 0.48) without
beta-blocker. There were similar trends showing additive benefits of beta-blockers
in reducing oral steroid use and respiratory hospital admissions. Beta-blockers had
no deleterious impact on FEV1 or FVC at all treatment steps when given with a
LABA or LAMA.
Conclusions: Our study suggests beta-blockers may reduce mortality and exac-
erbations when added to established inhaled stepwise therapy for COPD, inde-
pendently of overt cardiovascular disease and cardiac medications, and without
adverse effects on pulmonary function.

383. Pathobiology of experimental pulmonary
hypertension

3430
Late-breaking abstract: Intracellular mechanisms behind the effect of
C-reactive protein on proximal vascular cells of CTEPH patients
Marijke Wynants1, Rozenn Quarck1, Bart Meyns2, Marion Delcroix1.
1Respiratory Diseaes, KULeuven, Leuven, Belgium; 2Cardiac Surgery, UZ
Leuven, Leuven, Belgium

Chronic thromboembolic pulmonary hypertension (CTEPH) is associated with
vascular remodeling and inflammation. Our latest results showed that C-reactive
protein (CRP) could contribute to vascular remodeling and endothelial dysfunction
in pulmonary vascular cells of CTEPH patients.
We aimed to investigate the intracellular mechanism responsible for the effect of
CRP on CTEPH pulmonary vascular cells.
Pulmonary proximal arterial endothelial (EC) and smooth muscle cells (SMC)
were isolated from patients with CTEPH. After stimulation with CRP, total RNA
was extracted from CTEPH-EC and CTEPH-SMC and first stand cDNA was
generated. A RT2 profiler PCR Array (SABioscience) was used to evaluate the
expression of 84 key genes related to NFκB-mediated signal transduction.
Different genes from the NFκB pathway were up- or downregulated in CRP-
stimulated CTEPH-EC and CTEPH-SMC. In CRP-stimulated EC isolated from
5 different CTEPH patients, the serotonin receptor 1B was significantly down-
regulated (p=0.0089) compared to not stimulated CTEPH-EC. CRP significantly
downregulated the toll-like receptor 4 (p=0.032) and inhibitor of kappa B light
polypepetide (p=0.025) in CTEPH-EC. In CRP-stimulated SMC isolated from 4
different CTEPH patients, mucosa associated lymphoid tissue 1 (p=0.038) and
B-cell lymphoma 10 (p=0.012) were significantly upregulated.
These results suggest an involvement of the NFκB pathway in mediating the effects
of CRP on vascular cells of CTEPH patients.

3431
Human pulmonary arterial hypertension bone marrow-derived CD133+
myeloid progenitors induce vascular remodeling in immunodeficient mice
Kewal Asosingh1, Samar Farha1, Alan Lichtin2, Jacqueline Sharp1,
Deepa George1, Brain Graham5, Micheala Aldred4, Karl Theil3, James Loyd6,
Rubin Tuder5, Serpil Erzurum1. 1Pathobiology, Cleveland Clinic, Cleveland,
United States

Severe remodeling of the pulmonary artery is the hallmark of idiopathic pulmonary
artery hypertension (IPAH). Myeloid CD133+ proangiogenic progenitors, which

oversee vascular homeostasis, are increased in IPAH. We hypothesized that IPAH
CD133+ cells are derived from a predominantly myeloid bone marrow (BM) stem
cell that promote the pathologic pulmonary vascular remodeling. CD133+ cells
sorted from IPAH, unaffected family members or healthy control BM aspirates,
were engrafted into immunodeficient mice and analyses were performed after 7
weeks or if mice became morbid. Recipients of PAH or unaffected family member
CD133+ cells had higher engraftment and myeloid differentiation as indicated
by higher human CD45+ and CD33+ cells. Mice engrafted with PAH CD133+
cells had higher plasma von Willebrand Factor (vWF) as compared to control
mice, indicating endothelial/platelet activation, and demonstrated higher morbidity
and mortality. Histological examination of organs revealed cardiac and pulmonary
remodeling in PAH recipients, but no remodeling in the control group. Tissue
remodeling included in situ thrombi, muscularization of pulmonary arterioles,
right ventricular hypertrophy, infarction and ischemia. PAH recipients had a 2-fold
increased microvessel density in lungs but not in heart or liver. Lung microves-
sel density correlated to circulating human progenitors in the mouse circulation.
Collectively, the data suggest that the development of PAH precedes CD133+
proangiogenic myeloid progenitor cell proliferation that contributes to the progres-
sion and/or pathogenesis of PAH, possibly through endothelial cell injury/platelet
activation.

3432
Prolonged overcirculation-induced pulmonary arterial hypertension, as a
cause of right ventricular failure
Laurence Dewachter, Benoit Rondelet, Celine Dewachter, Francois Kerbaul,
Xin Kang, Pierre Fesler, Serge Brimioulle, Robert Naeije. Physiology Laboratory,
Université Libre de Bruxelles, Brussels, Belgium

Three-month chronic systemic-to-pulmonary shunting in piglets has been reported
as an early pulmonary arterial hypertension (PAH) model with preserved right
ventricular (RV) function. We hypothesized that prolonged shunting would in-
duce severe PAH and RV failure. Fourteen piglets were randomized to a sham
operation or the anastomosis of the left innominate artery to pulmonary arterial
trunk. Six months later, animals underwent hemodynamic evaluation followed by
tissue sampling for pathobiological assessment. Prolonged shunting resulted in in-
creased pulmonary vascular resistance and pulmonary arteriolar medial thickness,
while cardiac output was decreased. The ratio of end-systolic to arterial elastances
(Ees/Ea) decreased from 1.4±0.1 to 0.7±0.1, suggesting a RV failure. At RV tissue
level, pro-apoptotic Bax/Bcl2 ratio and caspase-3 activation were upregulated, with
an inverse correlation between RV Ees/Ea and pro-apoptotic Bax/Bcl-2 ratio.

In the failing RV, IL-1α, IL-1β and TNF-α expressions were locally increased,
along with increased circulating levels of TNF-α. RV capillary densities were
similar between the 2 groups, while gene expressions of VEGF and angiopoietin-2
were decreased in the failing RV tissue. Prolonged left-to-right shunting in piglets
does not further aggravate PAH, but is a cause of RV failure, which appears related
to an activation of apoptosis, hypertrophy and inflammation.

3433
Expression and role of the nerve growth factor NGF in pulmonary
hypertension
Véronique Freund-Michel1,2 , Mathilde Dubois1,2, Diana Dahan1,2,
Arnaud Courtois1,2, Roger Marthan1,2, Jean-Pierre Savineau1,2,
Bernard Muller1,2. 1U1045, INSERM, Bordeaux, France; 2Université, Bordeaux
Segalen, Bordeaux, France

Introduction: Our previous studies showed an increased NGF expression in animal
models of pulmonary hypertension (PH) and suggested a role for NGF in various
aspects of this disease. We have studied here expression of NGF and its receptors in
human PH, and investigated whether administrating anti-NGF blocking antibodies
in vivo prevented some pathological aspects in a rat PH model.
Methods: NGF and inflammatory cytokine secretion was assessed by ELISA in
human pulmonary arteries (PA) from controls or from patients with secondary
PH. Expression of NGF receptors (TrkA and p75NTR) was assessed by Western
blotting. In the rat, PH was induced by monocrotaline (MCT, J1, 60mg/kg ip), with
or without administration of anti-NGF blocking antibodies (J0, J2, J7, 10μg/kg
ip). Pulmonary arterial pressure (Pap) and Fulton index were assessed at J28.
PA medial wall thickness was evaluated on lung sections after hematoxylin and
eosin staining. PA reactivity to phenylephrine or prostaglandin F2α (PGF2α) was
assessed ex vivo.
Results: Significant increase in expression of NGF and its receptors was observed
in PA from patients with secondary PH compared to controls. In the MCT-treated
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rat, anti-NGF blocking antibodies significantly reduced Pap, Fulton index, cytokine
secretion, PA medial wall thickness, and totally prevented PA hyperreactivity to
phenylephrine or PGF2α.
Conclusion: Our data show that expression of NGF and its receptors are increased
in human PH. Moreover, administration of anti-NGF blocking antibodies in the
rat in vivo partially prevented PH by modulating PA hyperreactivity, inflammation
and remodelling. These results therefore confirm that targeting NGF may be of
therapeutical interest in this disease.

3434
Inflammatory processes in load-induced right ventricular failure
Céline Dewachter, Laurence Dewachter, Marie Vercruyssen, Benoit Rondelet,
Dean Paul Schraufnagel, Pierre Fesler, Serge Brimioulle, François Kerbaul,
Robert Naeije. Laboratory of Physiology, Faculty of Medicine, Université Libre
de Bruxelles, Brussels, Belgium

Background: Transient increase in pulmonary arterial (PA) pressure has been
shown to induce a persistent right ventricular (RV) failure characterized by a
RV-arterial decoupling, associated to activation of apoptotic pathways and local
overexpression of TNF-alpha (Dewachter et al. Crit Care Med 2010; 38: 1405-13).
Objectives: We hypothesized therefore that inflammatory cytokines might con-
tribute to the development of persistent RV failure in this “pulmonary hypertension
crisis” model.
Methods: Sixteen dogs were randomized to a 90-min PA constriction- or to
a SHAM-operation, followed 30 minutes later by hemodynamic measurements
including effective pulmonary arterial elastance (Ea) to estimate RV afterload and
RV end-systolic elastance (Ees) to estimate RV contractility determined by the
single beat method (Brimioulle et al. Am J Physiol 2003; 284: H1625-30), but
also blood sampling. After sacrifice of the animals, RV free wall was sampled
to assess, by RTQPCR and ELISA, respectively gene and protein expressions of
interleukin (IL)-1 beta, -6 and -10.
Results: The transient increase in PA pressure persistently increased Ea, and
decreased Ees, Ees/Ea and cardiac output, indicating RV failure with altered
RV-arterial coupling. As compared to the SHAM group, 90-min PA constriction
increased RV relative gene and protein expressions of IL-1 beta and IL-6, and
decreased RV relative gene and protein expressions of IL-10, an anti-inflammatory
cytokine. The pro-inflammatory IL-6/IL-10 ratio was increased in the RV and in
the serum in the PA constriction- compared to the SHAM- group.
Conclusions: Acute afterload-induced persistent RV failure appears to be related
to local and systemic activation of inflammation.

3435
Right lung ischemia induces development of contra-lateral pulmonary
vasculopathy
Edouard Sage, Olaf Mercier, Philippe Dartevelle, Saadia Eddahibi, Elie Fadel.
LCE INSERM U999, Hôpital Marie Lannelongue, Le Plessis Robinson, France

Chronic thromboembolic pulmonary hypertension is due to mechanical obstruction
by unresolved clots and vasculopathy in the non obstructed vascular lung regions.
We tested whether flow induced vascular lesions or endocrine factors released
by the ischemic lung account for development of vasculopathy in non obstructed
regions.
3 groups of 5 piglets were studied 5 weeks after right pulmonary artery (PA)
ligation (PAL group), right pneumonectomy (RP group) or right PA dissection
(Sham group). We measured pulmonary vascular resistance, pulmonary arterial
vasoreactivity and morphometry, and quantified gene expression of factors involved
in vascular smooth muscle cell proliferation IGF, PDGF, VEGF and endothelium-
dependent vasoreactivity pathways ET-1, ETAr, ETBr and eNOS.
As compared to RP, PAL animals developed pulmonary vasculopathy in the left
lung as assessed by increase in pulmonary vascular resistances (p=0.0006), medial
hypertrophy of the distal PA (p<0.0001), decreases in both maximal relaxation
to acetylcholine (p=0.013) and eNOS gene expression (p=0.041). Left lung IGF
(p=0.034), PDGF (p=0.0006) and VEGF (0.0105) gene expressions increased in
the PAL group when compared to both RP and Sham. ETAr and ETBr expression
was downregulated in both RP (p=0.048 and p=0.039) and PAL (p=0.033 and
p=0.028) groups.
Pulmonary vasculopathy is absent in the remaining lung 5 weeks after pneumonec-
tomy and developed in the non obstructed pulmonary territories 5 weeks after right
PA ligation suggesting that factors released by the ischemic lung induced vascular
remodelling in the contra-lateral lung. This endocrine regulation might implicate
release of factors involved in vascular smooth muscle cell proliferation.

3436
p53-dependent, replicative cell senescence suppresses chronic
hypoxia-Induced pulmonary hypertension in mice
Christophe Guignabert1 , Ly Tu1, Irena Drascovic2, Charlene François1,
Philippe Dartevelle1, Gérald Simonneau1, Elie Fadel1, Marc Humbert1,
Arturo Londoño-Vallejo2, Saadia Eddahibi1. 1Cardiovascular Research
Department, INSERM U999, Le Plessis-Robinson, France; 2Curie Institute,
CNRS UMR 3244, Paris, France

Introduction: Excessive telomere shortening limits both cell proliferation and

tissue regenerative capacity by inducing senescence, a permanent growth arrest
mediated by the p53 pathway. The purpose of this study was to evaluate the suscep-
tibility of mice with defective telomerase (TERC-/-) to develop hypoxia-associated
pulmonary hypertension (PH).
Methods: TERC-/-, p53+/- TERC-/-, and wild-type (WT) mice at 12 weeks of
age were randomly divided into two groups, one of which was maintained in
room air (normoxia) and the other exposed to normobaric hypoxia (10% oxygen,
90% nitrogen) for 3 weeks. We evaluated pulmonary hemodynamics, vascular
remodeling, and the p53-mediated response in the lung.
Results: The TERC-/- mice were efficiently protected against chronic hypoxia-
induced PH as compared to WT mice. Interestingly, TERC-/- mice exhibited
marked increase in p53 protein levels under normoxia and lacked all signs of tissue
remodeling associated to vascular cell proliferation seen in WT mice upon hypoxia
treatment. Remarkably, p53 heterozygous TERC-/- mice were fully susceptible to
hypoxia-induced PH and developed all cell proliferation-related histopathological
manifestations.
Conclusions: Taken together, these results show that a telomere-mediated, p53-
dependent, senescence in vascular tissues confers a strong protective effect on
chronic hypoxia-induced PH in mice.

3437
Right ventricular oxygen supply and diffusion in human and experimental
pulmonary hypertension
Gerrina Ruiter1, Yeun Ying Wong1, Frances de Man1, Louis Handoko1,
Pieter Postmus1, Nico Westerhof2, Hans Niessen3, Willem van der Laarse2,
Anton Vonk-Noordegraaf1. 1Pulmonology, VU University Medical Center,
Amsterdam, Netherlands; 2Physiology, VU University Medical Center,
Amsterdam, Netherlands; 3Pathology, VU University Medical Center, Amsterdam,
Netherlands

Introduction: In pulmonary hypertension (PH), right ventricular (RV) oxygen
supply has to increase to meet the higher oxygen consumption due to the high RV
power output. To investigate how the RV adapts to meet these requirements, we
studied the oxygen supply and intracellular diffusion in terms of capillarization
and myoglobin content in patients with PH. In addition, we compared healthy
rats to a rat model with stable PH (preserved cardiac output) and progressive PH
(RV failure) to answer the question whether adaptations in oxygen handling are
characteristic for the failing RV or develop during progression of the disease.
Methods: RV tissue was collected at autopsy of 10 diseased PH patients and 10
control patients who died from a left ventricular myocardial infarction. In rats,
stable PH and progressive PH were induced by monocrotaline 40 and 60 mg/kg,
respectively. RV cardiomyocyte cell size, capillary density and myoglobin content
were determined.
Results: RV cardiomyocyte cell size is strongly increased in PH patients compared
to controls (PH: 824±125 vs con: 353±97 μm2, p<0.001), while capillary density
was decreased (PH: 557±110 vs con: 1119±195 capillaries/mm2, p<0.001). RV
myoglobin content was significantly reduced (PH: 0.56±0.18 vs con: 1.0±0.34
a.u., p<0.05) thus showing reduced intracellular oxygen diffusion. Similar results
were found in the failing RV of progressive PH rats. Furthermore, stable PH rats
showed an intermediate state from healthy to failing RV.
Conclusion: Oxygen supply to and diffusion within the cardiomyocytes is reduced
in both failing human and rat RV. This is characteristic for the failing PH RV since
stable PH rats maintained supply and diffusion.

384. Outdoor air pollution studies

3438
Late-breaking abstract: Do emissions from animal farms affect the airways
of neighboring residents?
Lidwien A.M. Smit1, Annemieke W.J. Opstal-van Winden1, Femke van der
Sman-de Beer2, Mariette Hooiveld2, Johan Beekhuizen1, Inge M. Wouters1,
Joris IJzermans2, Dick Heederik1. 1IRAS, Utrecht University, Utrecht,
Netherlands; 2Netherlands Institute for Health Services Research, NIVEL,
Utrecht, Netherlands

Concerns about public health risks of intensive animal production in The Nether-
lands continue to rise, in particular related to outbreaks of infectious diseases such
as Q-fever. An increased risk of asthma among neighboring residents is a specific
concern raised by general practitioners (GPs) in areas with high animal densities.
The aim was to study respiratory health effects among individuals living in the
vicinity of animal farms.
Electronic medical record data for the year 2009 of all patients of 27 GPs in a
region with a high density of animal farms were used. Density of animal farms
around the home address was calculated using a Geographic Information System.
Associations between farm exposure variables and respiratory diseases were ana-
lyzed in 22.406 children (0-17 y) and 70.142 adults (18-70 y), adjusting for age,
sex, and household income. During the study period, a Q-fever outbreak occurred

610s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



TUESDAY, SEPTEMBER 27TH 2011

in this region. “Possible Q-fever” was defined as a diagnosis of pneumonia or other
infectious disease – the diagnosis code used by GPs for registration of suspected
Q-fever.
Proximity to farms and modeled farm-related particulate matter (PM10) exposure
were inversely associated with asthma, COPD, upper respiratory tract infections,
and hay fever, whereas the same farm exposure variables were positively associated
with possible Q-fever (all P<0.05). The presence of goat and sheep within 1 km
of the home address was associated with possible Q-fever in adults (goat: OR 1.3;
95%CI 1.1-1.4, sheep: OR 1.3; 95%CI 1.1-1.5).
Both protective and adverse health effects among individuals living near animal
farms were observed. These findings should be confirmed with diagnostic measures
before firm conclusions can be drawn.

3439
Late-breaking abstract: Pneumonia hospitalizations and long-term exposure
to air pollution: A cohort study
Kristina Ranc1, Per B. Brockoff1, Reimer W. Thomsen3, Ole Raaschou Nielsen2,
Matthias Ketzel4, Steen S. Jensen4, Anne Tjønneland2, Kim Overvad5,6, Zorana
Jovanovic Andersen2. 1Department of Informatics and Mathematical Modelling,
Technical University of Denmark, Copenhagen, Lyngby, Denmark; 2Institute of
Cancer Epidemiology, Danish Cancer Society, Copenhagen, Osterbro, Denmark;
3Department of Clinical Epidemiology, Aarhus University Hospital, Aalborg,
Denmark; 4Department of Environmental Science, Aarhus University, Roskilde,
Denmark; 5Department of Epidemiology, School of Public Health, Aarhus
University, Denmark, Denmark; 6Department of Cardiology, Centre for
Cardiovascular Research, Aalborg Hospital, Aarhus University Hospital,
Aalborg, Denmark

Background: Long-term exposure to air pollution has been associated with car-
diovascular and chronic lung disease, but limited evidence exist on the risk for
pneumonia.
Aim: To investigate the effect of long-term exposure to traffic-related air pollution
(up to 38 years) in Copenhagen and Aarhus on hospital admissions for pneumonia.
Methods: We followed 57053 participants of Danish Cancer, Diet, and Health
cohort, aged 50-65 years at baseline (1993-1997) in Danish hospital discharge
register for first hospital admissions for pneumonia between baseline and 2010.
The annual nitrogen dioxide (NO2) levels were estimated at residential address
since 1971 as a proxy of exposure to traffic-related air pollution. We modelled the
association between mean NO2 levels and hospitalizations for pneumonia using
Cox regression.
Results: During 12.7 years’ mean follow-up, 3024 (5.7%) out of 53239 eligible
people were admitted to hospital for pneumonia. Mean NO2 levels were signifi-
cantly positively associated with risk for first pneumonia hospitalization in the full
cohort (hazard ratio and 95% confidence interval per double mean exposure: 1.25;
1.13-1.35); with similar effect for first-ever pneumonia admission in 46462 people
without earlier hospitalizations for pneumonia or co-morbid conditions defined
by Charlson (1.23; 1.11-1.37), and in 6292 people with history of co-morbid
conditions (1.22; 1.02-1.46), wheras enahnced association was observed in 485
people with a history of pneumonia hospitalizations (1.45; 0.85-2.47).
Conclusions: Living in areas with high traffic-related air pollution increases the
risk of hospitalization for pneumonia.

3440
Impact of climate change on ozone induced mortality in Europe
Bertil Forsberg1, Hans Orru1,2 , Christofer Åström1, Camilla Andersson3,
Kristie Ebi4, Joakim Langner3. 1Public Health and Clinical Medicine, Umea
Univesity, Umea, Sweden; 2Public Health, University of Tartu, Tartu, Estonia;
3Air Quality Research Unit, Swedish Meteorological and Hydrological Institute,
Nörrköping, Sweden; 4LLC, ClimAdapt, Los Altos, United States

Background: Ozone is a highly oxidative pollutant, associated with respiratory
morbidity and mortality. All else being equal, ground-level ozone will increase as
temperatures increase with climate change.
Aim: As a part of the Climate-TRAP project we used emission scenarios, models
and epidemiological data to assess ozone-related health impacts under a changing
climate.
Methods: European ozone concentrations were modelled at a grid size of 50x50
km using MATCH-RCA3. Projections from two climate models, ECHAM4 and
HADLEY, were used, assuming greenhouse gas emission scenarios A2 and A1B.
Four periods were compared: the baseline period was defined as 1961–1990, the cur-
rent situation as 1990–2009, nearer future as 2021–2050 and further future as 2041–
2060. The impact on mortality (short-term effect) was calculated for exposures
above a daily maximum 8-hour concentrations of 70 μgm-3. We use a European-
wide exposure-response function with country-specific baseline mortality.
Results: Comparing the current situation with the baseline period, the largest
increase in ozone-associated mortality due to climate change (∼4%) occurred in
Belgium, Ireland, Netherlands and UK. Comparing the baseline period and the
further future, the increase is projected to be biggest in Belgium, France, Spain and
Portugal (10–14%) and the effect will be stronger for the A2 scenario. However,
in Nordic and Baltic countries there will be a decrease in ozone-related mortality
of the same magnitude.
Discussion: The current study suggests that projected effects of climate change on
ozone levels could differentially influence mortality and morbidity across Europe.

3441
Long-term exposure to air pollution and asthma hospitalizations in elderly
adults: A cohort study
Zorana Andersen1, Klaus Bønnelykke2, Martin Hvidberg3, Steen Jensen3,
Matthias Ketzel3, Steffen Loft4, Mette Sørensen1, Anne Tjønneland1,
Kim Overvad5,6, Ole Raaschou-Nielsen1. 1Environment and Cancer, Institute of
Cancer Epidemiology/Danish Cancer Society, Copenhagen, 2Copenhagen
Prospective Studies on Asthma in Childhood, Health Sciences, University of
Copenhagen, Copenhagen University Hospital, Gentofte, 3National
Environmental Research Institute, Aarhus University, Rosklide, 4Section of
Environmental Health, University of Copenhagen, Copenhagen, 5School of Public
Health, Aarhus University Hospital, Aarhus, 6Centre for Cardiovascular
Research, Aalborg Hospital University, Aalborg, Denmark

Background: Exposure to air pollution in early life contributes to the burden of
childhood asthma, but it is not clear whether lifetime exposure to air pollution
can lead to asthma onset or progression in adulthood. We studied the effect of
exposure to traffic-related air pollution over 35 years on the risk for hospitalization
for asthma in elderly.
Methods: We followed 57 053 participants in the Danish Diet, Cancer and Health
cohort, aged 50-65 years at baseline (1993-1997), for first hospital admission for
asthma until 2006. Annual levels of nitrogen dioxide (NO2) were estimated at all
residential addresses since 1971. We modelled the association between NO2 and
hospitalization for asthma using Cox regression in people with and without pre-
vious hospitalizations for asthma, and assessed effect modification by co-morbid
conditions.
Findings: During 9.9 years’ mean follow-up, 977 of 53 695 eligible people (1.9%)
were admitted to hospital for asthma: 821 (1.5%) admissions were among 53 143
people who had not and 176 (31.9%) among 552 people who had been hospitalized
for asthma before baseline. NO2 levels were positively associated with risk for
asthma hospitalization in the full cohort (hazard ratio and 95% confidence interval
per inter-quartile range, 5.8 μg/m3: 1.12; 1.04-1.22), and in people without previ-
ous asthma hospitalization (1.10; 1.01-1.20), with the strongest effects for people
with a history of asthma hospitalization (1.41; 1.15-2.07). Enhanced associations
between NO2 and admissions for asthma were observed for people with COPD
(1.30; 1.07-1.52).
Interpretation: Air pollution is a risk factor for progression and/or onset of asthma
in late adulthood.

3442
Increased plasmatic levels of soluble HLA-G molecules are associated to
short-term exposure to fine urban particulate matter
Gabriella Guarnieri1 , Roberta Rizzo2, Anna Bordin1, Maria Cristina Scarpa1,
Piero Maestrelli1. 1Department of Environmental Medicine and Public Health,
University of Padova, Padova, Italy; 2Department of Experimental and
Diagnostic Medicine, University of Ferrara, Ferrara, Italy

Diesel particles have been shown to enhance allergic inflammation and immune
responses. HLA-G is an atypical HLA class I molecule with immuno-modulatory
properties. It is detectable in plasma in a soluble form (sHLA-G) and its production
is triggered by several stimuli, including IL-10.
The aim of this study is to investigate the effect of short-term exposure to traffic
pollution on plasmatic sHLA-G and IL-10 levels in healthy subjects. We recruited
27 healthy non-smoking policemen exposed to traffic and 17 office workers as
controls. Before and after the first weekly shift, plasmatic sHLA-G and IL-10,
and lung volumes were measured in each subject. sHLA-G and IL-10 levels were
analyzed by ELISA. Individual pollution exposure was estimated by airborne
PM2.5 and PM10 concentrations.
Pre-shift sHLA-G levels were similar in both groups and increased after shift in the
subjects exposed to traffic (before 10.5±1.6 vs after 29.7±4.5 ng/ml, p<0.0001),
but not in controls. After shift IL-10 exhibited an opposite trend in the two groups:
no changes were observed in the exposed subjects, whereas IL-10 levels decreased
in office workers (before 0.7±0.5 vs after 0.5±0.4 pg/ml, p=0.03). sHLA-G cross-
shift changes in exposed policemen were positively correlated with PM2.5 levels
(rho=0.51, p<0.05). Lung volumes did not exhibit any change after shift in either
groups.
In conclusion, short-term exposure to traffic pollution affects the HLA-G system,
irrespective of IL-10 levels. The results suggest that fine PM had a systemic
immuno-modulatory effect that occurs without changes in lung function.

3443
Antioxidant supplementation attenuates changes in innate immunity
associated with diesel exhaust (DE) in the lung: A controlled crossover
exposure study
Chris Carlsten1, Mandy Pui1, Meaghan MacNutt1, John Lay2, Neil Alexis2.
1Department of Medicine, University of British Columbia, Vancouver, BC,
Canada; 2Center for Environmental Medicine Asthma & Lung Biology,
University of North Carolina, Chapel Hill, NC, United States

Rationale: Oxidative stress is thought to induce negative health effects associated
with exposure to DE and may result from altered innate immunity. Therefore,
anti-oxidant supplementation may modify DE-related changes in phagocytosis in
airways.
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Methods: 12 participants (4 mild asthmatics and 8 healthy controls) completed
a double-blinded, randomized, crossover, counter-balanced study of 3 exposure
conditions, each separated by a 2-wk washout period: (1) DE (300ug PM2.5/m3 for
2 hours) with anti-oxidant (N-acetylcysteine 600mg 3x/day for 5 days preceding,
and on the day of the exposure) [“DEN”], (2) DE with placebo [“DEP”], or (3)
filtered air with placebo [“FAP”]. Induced sputum was collected 6 hours after each
exposure. Sputum neutrophils and macrophages were analyzed by flow cytometry
for changes in innate immune response (phagocytosis). Those with PC20≤8 were
defined as “reactive” and those with PC20>8 as “non-reactive”.
Results: Phagocytosis in sputum macrophages was greater after DEP than after
FAP (mean phagocytosis units = 22.8 and 15.8, respectively) and this difference
was attenuated by DEN (mean phagocytosis units = 17.8 units). 6 subjects were
methacholine-reactive at baseline; reactivity status did not modify phagocytosis.
Conclusions: DE-associated increase in phagocytosis in human airways appears
mitigated by anti-oxidant supplementation (N-acetylcysteine). The suggestion that
DE upregulates the innate immune response in sputum macrophages, and that this
is mediated by oxidative stress, parallels novel data from our lab regarding changes
in airway reactivity to methacholine in response to FAP, DEP, and DEN.

3444
Outdoor exposure to formaldehyde (CH2O) is associated with an increased
risk of hospitalization for respiratory diseases in children
Roberto de Marco1, Pierpaolo Marchetti1, Paolo Girardi1, Maria
Enrica Fracasso2, Linda Guarda3, Alessandro Marcon1, Vanda Pironi3,
Giorgio Siliprandi4, Paolo Ricci3. 1Unit of Epidemiology and Medical Statistics,
University of Verona, Verona, Italy; 2Section of Pharmacology, University of
Verona, Verona, Italy; 3Unit of Epidemiology, NHS Mantua, Mantua, Italy;
4Department of Mantua, Environmental Protection Agency, Mantua, Italy

Background: Children living near wood industries have an increased risk of
developing respiratory diseases.
Objectives: To assess if residential outdoor exposure to NO2 and CH2O was
associated with the risk of hospitalization for respiratory diseases in children.
Methods: In 2006, all the children (3-14 years) living in the Viadana district
(the largest wood manufacturing area in Northern Italy) were surveyed through a
parental questionnaire (n=3854) and their home addresses were geocoded. Their
history of hospitalization for respiratory diseases (ICD-IX: 460-519) was assessed
from January 2007 to December 2009, using discharge records obtained from
the local Health Unit. To assess the outdoor exposure to NO2 and CH2O, 63
passive samplers were installed in the area using a Partitioning Around Medoids
(PAM) algorithm. Pollutants were monitored twice, both in winter and in summer
2010. Kriging interpolation was used to attribute the average annual concentration
of pollutants to each child. Poisson regression models were used to assess the
association between the hospitalization rates (HR) and the average concentration
of pollutants.
Results: By December 2010, 3798 (98.5%) children had been traced. During the
3 years of follow-up, 121 hospital admissions, caused by respiratory diseases,
occurred (annual HR = 10.8/1000/year). The HR for respiratory diseases slightly
increased with increasing outdoor exposure to NO2 (μg/m3) (RR:1.02; 95%CI:
0.95-1.10), while they were strongly associated to CH2O outdoor concentration
(μg/m3) (RR:2.41; 95%CI: 1.07-5.43).
Conclusions: Emissions from wood industries apparently have a serious impact
on children’s health.

3445
Altered haemodynamic response to norepinephrine following diesel exhaust
inhalation
Jon Unosson1, Jenny Bosson1, Jeremy Langrish2, Jamshid Pourazar1,
Ala Muala1, Anders Blomberg1, Nicholas Mills2, Thomas Sandström1,
David Newby2. 1Division of Medicine, Public Health and Clinical Medicine,
Umeå, Sweden; 2Centre for Cardiovascular Science, University of Edinburgh,
Edinburgh, United Kingdom

Background: Exposure to particulate air pollution, of which diesel exhaust (DE)
is a major component, increases cardiovascular morbidity and mortality. Although
the underlying mechanisms of these effects are not fully understood, there are
reports of increased blood pressure and reduced heart rate variability consistent
with altered autonomic nervous function following exposure to particulate air
pollution.
Objective: We tested the hypothesis that exposure to DE alters the haemodynamic
response to systemic infusion of norepinephrine (NE).
Methods: In a randomized double-blind crossover study, 14 healthy non-smoking
volunteers were exposed to dilute diesel exhaust or filtered air for one hour
during intermittent exercise. Two hours after the exposure, the subjects received
intravenous infusions of NE (50 ng/kg/min over 15 mins) and the haemodynamic
response was assessed using invasive blood pressure, pulse wave velocity and
thoracic bioimpedance.
Results: In comparison to filtered air, cardiac index was reduced (P=0.027) and
systemic vascular resistance was increased (P<0.0001) following DE exposure.
Despite this, the vasopressor response to infused NE was attenuated: increases in
mean arterial pressure and pulse wave velocity were both reduced (P<0.0001 for
both) whilst changes in heart rate were similar (P=0.28).
Conclusions: Our results show unexpected haemodynamic responses to NE after

exposure to dilute DE, with both attenuated vasopressor responses and an inhibitory
effect on cardiac index. These novel findings suggest that DE inhalation alters the
cardiovascular response to adregenic stimulation, which could represent an effect
on the autonomic nervous system.

385. Understanding disease and drug
mechanisms

3446
The long-acting β2-agonist formoterol re-establishes the anti-proliferative
effect of glucocorticoids in asthmatic airway smooth muscle cells (ASMC)
Michael Roth, Jun Zhong, Chong S’ng, Michael Tamm. Pulmonary Cell
Research & Pneumology, University Hospital Basel, Basel, Switzerland

Background: Asthma is characterized by an increased mass of ASMC which show
increased proliferation in vitro. As previously reported, glucocorticoids do not have
a significant anti-proliferative effect on ASMC of asthmatics while although their
anti-inflammatory efficacy is maintained.
Methods: We assessed whether the addition of the long-acting β2-agonist for-
moterol modifies the anti-proliferative efficacy of glucocorticoids (beclomethasone,
budenoside, fluticasone). Primary human ASMC lines from asthmatics and controls
were set up from bronchoscopic lung biopsies.
Results: Serum deprived sub-confuent cells were stimulated by 5% serum with
or without a single drug or combination for a further 48 and 72 hrs. Serum alone
increased cell proliferation in healthy control cells by 65% (48 hrs) and 81% (72
hrs); a significantly higher proliferation response was seen in asthmatic ASMC
(82% at 48 hrs; 123% at 72 hrs). In the presence of different glucocorticoids alone
serum-induced proliferation was significantly reduced in healthy cells (max. 48%)
but not in asthmatic ASMC. Treatment with formoterol alone reduced serum-
induced proliferation by max. 24% at any time point, with no differences between
asthmatic and healthy ASMC. When formoterol was combined with fluticasone a
78% reduction of ASMC proliferation was achieved.
Conclusions: Our results show that the β2-agonist formoterol re-establishes the
anti-proliferative effect of fluticasone in asthmatic airway smooth muscle cells.
This synergistic action may exert an anti-remodeling effect on the asthmatic airway
supporting the clinical benefit of combination therapy.

3447
A novel target of formoterol, a dual-specificity phosphatase DUSP4 on
regulation of corticosteroid budesonide sensitivity
Yoshiki Kobayashi1, Nicolas Mercado1, Anna Miller-Larsson2, Peter Barnes1,
Kazuhiro Ito1. 1Airway Disease, NHLI, Imperial College, London, United
Kingdom; 2R&D Lund, AstraZeneca, Lund, Sweden

Introduction: We previously reported that formoterol, a long-acting β2-
adrenoceptor agonist, activated a serine/threonine protein phosphatase PP2A
which is involved in the restoration of corticosteroid (CS) sensitivity by formoterol
(Kobayashi et al ERJ 2009;34:583s). We explored other phosphatases and identified
dual-specificity phosphatase DUSP4 as a possible novel target of formoterol.
Aims: To confirm that DUSP4 is activated by formoterol and is involved in
regulation of CS sensitivity.
Methods: U937 monocytic cells were incubated with IL-2 and IL-4 for 48 h
to induce CS insensitivity. CS sensitivity was determined by the CS budesonide
ability to inhibit TNFα-induced IL-8 production and to translocate glucocorticoid
receptor (GR) from cell cytoplasm to nucleus. Phosphatase activity of immunopu-
rified DUSP4 was measured by fluorescence-based assay. The nuclear/cytoplasmic
GR ratio and phosphorylation levels of GR-Ser226 and JNK1 kinase were analysed
by western-blotting. In some experiments DUSP4 was knocked down by siRNA.
Results: Formoterol increased DUSP4 activity, which was reduced under IL-2/IL-4
exposure. Knock-down of DUSP4 reduced GR nuclear translocation and CS sensi-
tivity. Knock-down of DUSP4 also abrogated the dephosphorylation of GR-Ser226

and JNK1 by formoterol - the effects involved in GR nuclear translocation and
restoration of CS sensitivity.
Conclusions: Formoterol regulates sensitivity to budesonide through activation of
DUSP4 which dephosphorylates JNK1 and which in turn leads to dephosphory-
lation of GR-Ser226. This novel mechanism by formoterol may contribute to the
clinical efficacy of combination of formoterol and budesonide.

3448
Tiotropium reduces established pulmonary inflammation in a 12 weeks
cigarette smoke mouse model of COPD
Lutz Wollin, Florian Gantner, Michael Pieper. Respiratory Diseases Research,
Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach, Germany

Rationale: Tiotropium bromide (Spiriva®) is the only marketed long acting anti-
cholinergic for the treatment of chronic obstructive pulmonary disease (COPD).
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We recently demonstrated that tiotropium reduces established cigarette smoke
(CS)-induced lung inflammation in a short term mouse model.
Aim: To investigate the therapeutic anti-inflammatory activity of tiotropium on
CS-induced lung inflammation in a chronic 12 weeks mouse model.
Methods: All mice except controls were exposed to CS for 3 weeks (W) to elicit
pronounced lung inflammation. Thereafter, 4 groups of mice were either further
exposed to CS or room air (RA) with or without tiotropium treatment up to W12.
Tiotropium was administered by inhalation (0.1 mg/mL for 5 min) 1 h prior to CS
or RA exposure. Cell counts in the bronchoalveolar lavage (BAL) were determined
at W3, W8, and W12.
Results: Lung inflammation induced by 3 W of CS exposure was resolved 5 W after
termination of smoke exposure regardless of Tiotropium treatment. Continued CS
exposure increases lung inflammation to a maximum at W8. Tiotropium treatment
of existing inflammation for 5 W completely inhibited the increase in neutrophil
number and reduced monocytic inflammation. After 9 W of Tiotropium treatment
the number of monocytes was reduced to baseline levels of healthy animals.
Neutrophil number was significantly reduced by 58% after 9 W of Tiotropium
treatment compared to sham treated CS exposed mice.
Conclusion: The therapeutic anti-inflammatory properties of tiotropium bromide
may contribute to the beneficial influence of tiotropium in chronic inflammatory
airway diseases like COPD.

3449
Effects of aclidinium on human lung fibroblast activation in vitro
Javier Milara1, Adela Serrano2, Teresa Peiró2, Ricardo Guijarro3,
Amadeu Gavaldà4, Montserrat Miralpeix4, Esteban Morcillo2, Julio Cortijo5.
1CIBERES, Health Institute Carlos III, Valencia, Spain; 2Department of
Pharmacology, Faculty of Medicine, University of Valencia, Valencia, Spain;
3Thoracic Surgery Unit, University General Hospital Consortium, Valencia,
Spain; 4R&D Centre, Almirall, Barcelona, Spain; 5Research Unit, University
General Hospital Consortium, Valencia, Spain

Introduction: Muscarinic activation of human lung fibroblasts is associated with
pathological remodelling in the airways of patients with asthma and chronic
obstructive pulmonary disease (COPD).
Aims: To investigate the in vitro effects of aclidinium bromide, a novel, long-acting
muscarinic antagonist, on human lung fibroblast activation.
Methods: Lung fibroblasts, isolated from human bronchus, were pre-incubated
with aclidinium (10-9M-10-7M), the ERK 1/2 inhibitor PD98059 (10μM) or the
cAMP analogue dbcAMP (1mM) for 30 min and then exposed to carbachol
(10μM) for 48 h. Collagen type I and α-smooth muscle actin (αSMA) expression
were measured by RT-PCR, Western blot (WB) and immunofluorescence. ERK 1/2
phosphorylation was measured by WB and intracellular cAMP levels by cAMP
Biotrak enzyme immunoassay. Fibroblast proliferation was assessed using a BrdU
kit, and fibroblast migration by wound closure assay.
Results: Aclidinium, PD98059 and dbcAMP attenuated carbachol-induced in-
creases in αSMA and collagen type I mRNA and protein levels. Aclidinium and
dbcAMP prevented carbachol-induced increases in phospho-ERK 1/2. Carbachol
(10μM) prevented isoprenaline (1μM)-induced cAMP upregulation, which was
completely reversed by aclidinium 10-7M. Carbachol-dependent increases in lung
fibroblast proliferation (2-fold) were reduced by aclidinium 10-7M (1.1-fold),
PD98059 (1.3-fold) and dbcAMP (1.2-fold). Aclidinium 10-7M, PD98059 and
dbcAMP reduced fibroblast wound closure by 30%, 28% and 40%, respectively.
Conclusions: Aclidinium blocks carbachol-induced lung fibroblast proliferation
probably by a direct effect at muscarinic receptors. Aclidinium may alleviate lung
fibroblast activation in patients with asthma and COPD.

3450
The pre-clinical pharmacology of the inhaled muscarinic antagonist
GSK573719 predicts once-daily clinical dosing
Dramane I. Lainé, Mark A. Luttmann, James J. Foley, Chris J. Dehaas, Charles
J. Kotzer, Michael Salmon, William L. Rumsey. Respiratory CEDD,
GlaxoSmithKline, King of Prussia, United States

Introduction: GSK573719 is a new, long-acting muscarinic antagonist offering
sustained 24-h bronchodilation currently in phase III clinical trials for COPD.
Objectives: To assess the pharmacology of GSK573719 in pre-clinical studies.
Methods/Results: In CHO cells transfected with recombinant human M3 receptors,
GSK573719 demonstrated pM potency (–log pA2=23.9pM) in an acetylcholine
(ACh)-mediated Ca2+ mobilisation assay. Concentration-response curves indicated
competitive antagonism with partial reversibility after drug wash out. Using isolated
human bronchial strips in static tissue baths, GSK573719 was a potent, competitive
antagonist (–log pA2=316pM) vs carbachol. Superfusion of bronchial strips with
carbachol containing buffer showed that GSK573719 was slowly reversible in a
concentration-dependent manner (1–100nM). Time to 50% restoration of contrac-
tion at 10nM was >600 min (vs 413 min with tiotropium bromide, 10nM). In
conscious guinea pigs, GSK573719 dose-dependently blocked ACh-induced bron-
choconstriction with long duration of action; a 2.5μg intratracheal dose elicited
>50% bronchoprotection for >24h.
Conclusions: GSK573719 is a potent muscarinic antagonist that demonstrates
slow functional reversibility at cloned human M3 receptors and at endogenous
mAChR in isolated human bronchus. This profile translates into 24h duration of
bronchodilation in the clinic, suitable as a once-daily treatment for COPD.

Funded by GSK.
*Formerly at GSK.

3451
Synergistic bronchoprotective activity of the long-acting beta 2-agonist
olodaterol with tiotropium (long-acting M3 antagonist) and ciclesonide
(inhaled steroid) on the ovalbumin-induced bronchoconstriction in
anaesthetized guinea pigs
Thierry Bouyssou, Paola Casarosa, Michael Pieper, Andreas Schnapp,
Florian Gantner. Respiratory Diseases Research, Boehringer-Ingelheim Pharma
GmbH & Co. KG, Biberach an der Riß, Baden Würtenberg, Germany

Inhaled corticosteroids (ICS) and long-acting β2-agonists (LABAs) fixed dose
combinations (FDCs) are widely used for the treatment of asthma while the long-
acting muscarinic antagonist (LAMA) tiotropium is a standard therapy of chronic
obstructive pulmonary disease (COPD). Additional improvement of lung function
might be expected with the use of the triple therapy “ICS + LABA + LAMA”.
The aim of this study was to assess potential synergistic bronchoprotection activity
of olodaterol (LABA) combined with tiotropium (LAMA) and ciclesonide (steroid),
against ovalbumin-induced bronchoconstriction in the anaesthetized guinea pig.
Bronchoconstriction was induced by inhalation of a single dose of ovalbumin (50
μg/kg) and lung resistance was recorded for 10 minutes in anaesthetized guinea
pigs. Compounds were given intra-tracheally 2 h before OVA challenge. Olodaterol
dose-dependently inhibited the OVA-induced bronchoconstriction with an ED50 of
0.2 μg/kg. Combination of olodaterol with either tiotropium or ciclesonide dis-
played bronchoprotection in a dose-dependent manner with ED50 values 10–fold
lower (0.02-0.03 μg/kg) than the ED50 of olodaterol alone (p<0.05). The triple
combination led to even better bronchoprotection with an ED50 of 0.003 μg/kg
(p<0.05).
This study shows that olodaterol in combination with tiotropium and ciclesonide
elicits potent synergistic bronchoprotective activity in the guinea pig. This effect
is significantly higher than the summarized values of the respective monotherapies
and supports the concept of the triple therapy.

3452
Mast cell generated cyclooxygenase products protect from airway
hyperresponsiveness in a model of chronic asthma
Barbara Fuchs1,2,3, Lisa Sjöberg1,2,3 , Christine Möller Westerberg2,
Maria Ekoff2, Linda Swedin1,3 , Sven-Erik Dahlén1,3, Mikael Adner1,3,
Gunnar Nilsson2. 1Experimental Allergy and Asthma Research, National Institute
of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden;
2Department of Medicine, Clinical Immunology and Allergy Unit, Karolinska
Institutet, Stockholm, Sweden; 3Centre for Allergy Research, National Institute
for Environmental Medicine, Karolinska Institutet, Stockholm, Sweden

The cyclooxygenase (COX) product prostaglandin (PG) E2 is known to act bron-
choprotective in asthmatics. Recent preclinical studies identified the COX-terminal
microsomal PGE synthase-1 to contribute to the formation of protective PGE2.
This study investigated whether the release of bronchoprotective COX products is
mast cell (MC) dependent.
Chronic allergic airway inflammation in mice was induced by ovalbumin/alum
injections and repeated challenges during 90 days. COX-inhibition with diclofenac
(DFC) was performed. Airway hyperresponsiveness (AHR) was assessed apply-
ing forced-oscillation technique in response to methacholine. Contribution of
MC-COX-products to AHR was resolved by comparing Wsh (MC-deficient) to
C57BL/6 wildtype (WT) mice (MCs around central airway).
Central airway resistance, Rn was pronounced in allergen-challenged WT mice
and increased in WT-DFC [cmH2O/s*mL, mean± SEM: 1.3±0.1 vs 1.6±0.2,
p=0.04]. Wsh displayed comparable resistance [1.7±0.1] as WT-DFC. Rn in Wsh
was not changed after treatment [1.9±0.2].
Both mouse strains lack MCs in peripheral lung tissue. Consequently, tissue
resistance was not changed in WT and Wsh [8.5±0.5 vs 7.8±0.6], nor after treat-
ment [WT-DFC 7.8±0.5, Wsh-DFC 7.6±0.6]. Although a shift in baseline tissue
elastance was observed between WT and Wsh [21.9±1.4 vs 17.7±0.4, p=0.02],
treatment did not affect baseline [WT-DFC 21.4±1.2; Wsh-DFC 17.6±0.9], nor
was the reactivity changed.
The data indicates that the bronchoprotective role of PGE2 is MC dependent. It
remains to be seen if this is due to PGE2 or other COX products released by MCs,
or if modulating COX products are released by other cells in response to MC
activation.

3453
Antitussive effect of (-) menthol mediated by nasal trigeminal TRPM8
receptors
Jana Plevkova1, Brendan J. Canning2, Ivan Poliacek3, Mariana Brozmanova1,
Milos Tatar1. 1Department of Pathophysiology, Jessenius School of Medicine,
Commenius University, Martin, Slovakia (Slovak Republic); 2Asthma and Allergy
Center, Johns Hopkins School of Medicine, Baltimore, United States;
3Department of Medical Biophysics, Jessenius School of Medicine, Martin,
Slovakia (Slovak Republic)

(-) Menthol, main component of the peppermint is exploited in many over-the-
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counter drugs for common cold and cough. It has been reported that (-) menthol
has antitussive effect in humans and animals. However, there are conflicting evi-
dences against that statement and also case reports of respiratory failure induced
by menthol in kids. Based on the recent data about the distribution of the TRPM8
– menthol receptors expressing neurons in the upper airways, and their low propor-
tion within the vagal nerves in lower airways we suppose, that effect of (-) menthol
on cough could be mediated by TRPM8 expressed on nasal afferents. To test this
hypothesis a segmental airway challenges with (-) menthol were performed in
anaesthetized guinea pigs (nose, trachea and lower airways were separately treated
by menthol) and under such set up citric acid cough dose response curves (DRC)
were constructed according the method described by Canning et al., 2006. The
DRC were compared to control provocations. The (-) menthol applied topically
to the trachea does not influence cough significantly. (-) menthol vapors applied
directly to lower airways via cannula resulted to the tendency to facilitate cough,
with visible signs of increased mucus output, loaded breathing and wheezing. The
antitussive effect of menthol was observed only in the group treated by nasal (-)
menthol vapors, which reduced cough response to CA significantly comparing to
control response p < 0.001.
Our results correspond with the data describing the TRPM8 distribution in the
respiratory tract, and may contribute to explanation of adverse effects induced by
menthol inhalation in kids. Supported:VEGA 1/0031/11.

386. Obstructive sleep apnoea as a comorbidity

P3454
Optimizing the screening of OSA in patients undergoing bariatric surgery
Mercè Gasa1, Neus Salord1, Ana Maria Fortuna2, Mercedes Mayos2, Josep
Maria Montserrat3, Carmen Monasterio1. 1Sleep Unit, Department of Respiratory
Medicine, Hospital Universitari de Bellvitge. Bellvitge Biomedical Research
Institute (IDIBELL). CIBER Enfermedades Respiratorias (CibeRes), Hospitalet de
Llobregat, Barcelona, Spain; 2Sleep Unit, Department of Respiratory Medicine,
Hospital de la Santa Creu i Sant Pau, CIBER Enfermedades Respiratorias
(CibeRes), Barcelona, Spain; 3Sleep Unit, Department of Respiratory Medicine,
Hospital Clinic, CIBER Enfermedades Respiratorias (CibeRes), Barcelona, Spain

Obstructive Sleep Apnea (OSA) is common in patients waiting bariatric surgery
(BS). International consensuses recommend OSA preoperative assessment to avoid
perioperative complications. Full-night polysomnography (PSG) is the standard di-
agnostic method but it is expensive and time-consuming. The aim of the study was
to select by a simple predictor model, those patients who merit treatment prior BS.
Methods: A prospective cross-sectional study was conducted in 158 consecutive
bariatric subjects. PSG was performed in all. The outcome variable was severe
OSA defined as apnea-hypopnea index (AHI) ≥30. Predictors evaluated were
anthropometrical, clinical and analytical in a first model (clinical) and adding oxy-
gen desaturation index (ODI3%) obtained by PSG in a second model. Predictive
models were constructed using multivariate logistic regression analysis. The best
model was selected depending on the area under receiver operating characteristic
curve (AUROC).
Results: The first model indentified four independent predictive factors of AHI
≥30: age, waist-to-hip ratio, systolic blood pressure and witnessed apneas (Apn)
with predictive values: sensitivity (Se) 78%, Specificity (Sp) 81%, AUROC 0.81.
The second model (clinical plus ODI3%) indentified two independent predictive
factors (Apn, ODI3%) with predictive values: Se 89%, Sp 89%, AUROC 0.95.
We proposed a two-step screening: first, applying the clinical model and then, the
second model; 47% of subjects would be rule out (21% and 26% by the first and
second steps). Only 53% would require PSG prior BS.
Conclusions: The proposed two-step model could be useful to optimize the
screening of severe OSA in bariatric subjects improving the limiting resources of
PSG.

P3455
Is lung transplantation a cause of sleep apnea hypopnea syndrome?
Preliminary data
Inés Escribano Gimeno, María Josefa Díaz de Atauri, Trinidad Díaz Cambriles,
Alicia De Pablo Gafas, Virginia Pérez Gonzalez, Angel López Encuentra.
Pneumology, 12 de Octubre Hospital, Madrid, Spain

Aims: To analyze the presence of Sleep Apnea Hypopnea Syndrome (SAHS) in a
cohort of patients before and after lung transplantation (LT).
Methods: All consecutive LT recipients with at least 2 polysomnographies (PSG)
during one-year post-LT follow up have been included. The study was done in a ter-
tiary hospital. Period of study: September 2008-February 2011. Anthropomorphic
measurements, Epworth scale and PSG (before LT, 6 and after 12 months post-LT)
were performed. Data about type and cumulative dose of immunosuppressive drugs
were collected. SAHS was defined as an apnea-hypopnea index (AHI) ≥ 10/hour.
Results: Ten patients were included, 60% males, with a median age of 53.5 (range
15 to 63) years. 4 LT were unilateral and 6 bilateral. The SAHS prevalence was

30% (n=3) pre-LT, 80% (n=8) at the first PSG after LT, and 40% (n=4) at the
second one. There were significant differences between mean AHI in the pre-LT
sleep study and AHI in the first study after LT, but not with the one after 12 month
of follow up. The data are shown in the figure:

Considering AHI values and SAHS presence there were not found any statistical
relationship among them and the variables analyzed that could explains the SAHS
prevalence progression in LT recipients.
Conclusions: The prevalence of SAHS is higher in the patients listed for LT
compared with general population. It increases during the first months after LT
and decreases over the time.

P3456
Obstructive sleep apnea syndrome (OSAS) and asthma in a general
Norwegian population
Trygve Jonassen1, Tomas Eagan1,2, Sverre Lehmann1,2,3. 1Department of
Thoracic Medicine, Haukeland University Hospital, Bergen, Norway; 2Section of
Thoracic Medicine, Institute of Medicine, University of Bergen, Bergen, Norway;
3The Norwegian Medical Centre for Home Mechanical Ventilation, Haukeland
University Hospital, Bergen, Norway

Background: Several studies have investigated associations between OSAS and
asthma, with inconsistent results.
Aim: To determine if asthma and bronchodilator reactivity (BDR) are independent
risk factors for OSA in the Norwegian population.
Methods: An age and sex stratified random sample of all adults aged 47-48 and
71-73 living in Bergen, Norway, were invited to a cross-sectional survey. The
3506 attendants (69%) completed a questionnaire including symptoms of OSAS.
Subjects were classified as having OSAS if they reported snoring, breathing cessa-
tions, and daytime sleepiness using the Karolinska Sleep Questionnaire, previously
validated against polysomnography. Subjects were classified as asthmatics if they
had ever received a doctor’s diagnosis of asthma and currently were on antiob-
structive medication. Spirometry including bronchodilator test inhaling 400 μg
Salbutamol was performed by all subjects. Two logistic regression models were
fitted with OSAS as the outcome variable; one with current asthma and one with
BDR as main explanatory variable. Both models included age, sex, body mass
index (BMI), waist-hip ratio and smoking.
Results: The prevalence of OSAS was 4,5% (147/3289) in subjects without
asthma, and 9,7% (21/217) in subjects with asthma [P=0.001]. Subjects with
current asthma had an increased risk for OSA with an OR of 2.2 (1.3, 3.7),
after adjustment for all confounders. BDR, measured by difference in ml between
pre- and post-bronchodilator spirometry, did not seem to confer increased risk for
OSAS; OR 1.0 (0.3, 3.8).
Conclusions: Our study confirms asthma as an independent risk factor for OSAS.
We were not able to demonstrate a relationship between bronchodilator reactivity
and OSAS.

P3457
Sleep disordered breathing in Prader Willi syndrome post recombinant
human growth hormone therapy
Arun Kumar Pugalenthi, Sadasivam Suresh, Pat Wales, Gordon Williams,
Margaret Harris. Department of Paediatric Respiratory & Sleep Medicine, Mater
Children’s Hospital, South Brisbane, Queensland, Australia

Introduction: Recombinant human growth hormone (rhGH) is licensed for treat-
ment in Prader Willi Syndrome (PWS) for improvement of body composition,
height velocity, mobility, behaviour and quality of life. Sleep disordered breathing
(SDB) disorders are common in individuals with PWS. It has been suggested that
rhGH exacerbates SDB.
Aim: To identify PWS children who have changes in SDB on polysomnography
(PSG) at 6 weeks of commencement of rhGH in a tertiary paediatric sleep setting.
Methods: We retrospectively reviewed PWS patients who underwent PSG pre and
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6 weeks post commencement of rhGH. The PSG was conducted in a sleep lab
using standardized procedure and reported by a sleep physician.
Results: We studied 26 patients (13 Boys and 13 Girls) with age range between
1.6 to 17.9 years. 16 patients (61.5%) had normal PSG study indicating no de-
terioration in SDB since commencing on rhGH, 5 patients (19.2%) had mild
increase in Apnoea Hypopnoea Index (AHI). 1 patient (3.8%) required an increase
in support of non-invasive ventilation (NIV) and 4 patients (15.4%) were advised
to cease rhGH treatment as PSG showed significant increase in AHI since rhGH
commencement.
Discussion: 80% of our PWS patients on rhGH had either no evidence of change
in SDB six weeks post rhGH treatment or mild increase in AHI. 19.2% (5 Patients)
in which 4 patients (15.4%) studied ceased rhGH and in 1 (3.8%) NIV support
was increased.
Conclusion: As we have no predictors of who will have SDB deterioration with
rhGH, patients with PWS should have PSG before and after starting rhGH and
monitoring of children with pre and post growth hormone PSG studies and clinical
evaluation is essential in treatment.

P3458
Periodic breathing and oxygenation pattern depending on severity of
bronchopulmonary dysplasia
Natalja Petrova1, Irina Dobrodeeva2, Yuri Petrenko1, Nikolai Shabalov3,
Vyacheslav Lubimenko2. 1Newborn Physiology and Diseases Research
Laboratory, Federal Specialized Perinatal Centre under V.A. Almazov Federal
Heart, Blood and Endocrinology Centre, Saint-Petersburg, Russian Federation;
2Neonatal Intensive Care Unit, Children City Hospital No. 1, Saint-Petersburg,
Russian Federation; 3Paediatric Unit, Military Medical Academy,
Saint-Petersburg, Russian Federation

Objective: Periodic breathing (PB) is a common breathing pattern in premature
infants. Our aim was to study PB occurrence and its impact in oxygenation in
infants with moderate to severe and mild bronchopulmonary dysplasia (BPD)
compared to infants without BPD.
Methods: We performed pneumography on 25 premature infants with BPD (1
case of severe, 8 of moderate, and 16 of mild BPD) and 25 non-BPD prematures
comparable in gestation age (26-30 weeks). Infants were examined 1–3 times at
ages of less then 29 days, 29-50 days, more than 50 days. Incidence of main
neurologic abnormalities appeared not to differ among groups.
Results: Occurrence and duration of PB did not differ in infants with mild BPD
and without BPD at all ages. Infants with moderate to severe BPD demonstrated no
PB during first 28 days, lesser incidence of PB at 29-50 days (1 of 3 infants), lesser
duration of PB at 50 days and older (4,3±3,1% of recording length) compared to
infants with mild BPD (8 of 10 infants; 18,3±6,7%, respectively; P<0,05) and
without BPD (17 of 18 infants; 13,3±5,3, respectively; P<0,05). In most cases
PB was accompanied by arterial O2 saturation (SpO2) oscillation. The minimal
SpO2 values during this oscillation were >80% in all except one cases of PB in
infants without BPD. In BPD group in 5 of 9 PB cases at 29-50 days and 5 of 15
PB cases at 50 days and older SpO2 was 80% and lower; these were infants with
both moderate to severe and mild BPD.
Conclusion: Infants with mild BPD seem to have more active peripheral chemore-
ceptors compared to prematures with moderate to severe lung disease. PB may
be associated with significant desaturations in infants with BPD regardless of its
severity.

P3459
Effects of sleep disordered breathing, asthma and socio-economic status on
behavioural parameters in children
Yasemin Gokdemir1, Refika Ersu1, Ayse Rodopman Arman2, Pinar Ay3,
Ahmet Topuzoglu3, Fatih Torlak3, Bulent Karadag1, Fazilet Karakoc1.
1Paediatric Pulmonology, Marmara University, Istanbul, Turkey; 2Child
Psychiatry, Marmara University, Istanbul, Turkey; 3Public Health, Marmara
University, Istanbul, Turkey

Background: Inner-city children with asthma have increased prevalence of sleep
disordered breathing (SDB) and these children have more pronounced behavioral
problems.
Aim: To study the effect of asthma and SDB on behavior in children by socio-
economic status (SES).
Methods: This cross sectional study was performed in 6 primary schools; 3 with
low and 3 with high SES. These schools were determined by a previous study
which evaluated the SES of students. ISAAC questionnaire for asthma, pediatric
sleep questionnaire for SDB and a standardized SES questionnaire were completed
by the parents. Additionally, parents completed the Strengths and Difficulties Ques-
tionnaire (SDQ), a brief behavioral screening instrument which reflects emotional
and peer problems (internalizing behaviors (IB)) besides conduct and hyperactivity
problems (externalizing behaviors (EB)). The prosocial scores derived from SDQ
indicated the psychosocial adjustment.
Results: 641 children (52% girls) were included to the study. Mean age was
8.7±1.0 years. Rates of ever wheezing, doctor-diagnosed asthma and SDB were
15.4%, 8.8% and 8.1%, respectively. The EB were higher in boys (p< 0.001)
and problem behaviors tended to decrease by increasing SES (p< 0.05). Prosocial
adjustment scores were higher in girls (p< 0.05). In the presence of ever wheezing
and SDB; both IB and EB increased (p< 0.001 for both).

Conclusion: Increased rates of externalizing and internalizing problems in inner-
city primary school children with SDB might reflect a negative impact on overall
neurobehavioral health. Being male, coming from lower SES, and the presence of
both wheezing and SDB might increase negative behavioral problems.

P3460
Sleep disordered breathing, asthma and socio-economic status in children:
How do they interact?
Yasemin Gokdemir1, Refika Ersu1, Pinar Ay2, Ahmet Topuzoglu2, Ayse Arman3,
Cem Kalafat2 , Bulent Karadag1, Fazilet Karakoc1. 1Paediatric Pulmonology,
Marmara University, Istanbul, Turkey; 2Public Health, Marmara University,
Istanbul, Turkey; 3Child Psychiatry, Marmara University, Istanbul, Turkey

Background: Sleep disordered breathing (SDB) and asthma have been closely
linked. Both conditions are affected by socio-economic status (SES).
Aim: To study the rate of asthma and SDB by SES in children.
Methods: This cross sectional study was performed in 6 primary schools; 3 with
low and 3 with high SES. These schools were determined by a previous study
which evaluated the SES of students. All children in the 1st to the 4th grades were
included. ISAAC questionnaire for asthma, pediatric sleep questionnaire for SDB
and a standardized SES questionnaire were completed by the parents.
Results: 1383 children (51% female) were included. Mean age was 8.7±1.1 years.
Rates of ever and current wheezing were 25.8% (95%CI: 23.5-28.2%) and 19.8%
(95%CI:17.7-21.9), respectively. 11.4% (95%CI:9.8-13.2%) children had doctor
diagnosed asthma and 7.1% (95%CI:5.8-8.5) had SDB. Children attending schools
in poor neighbourhoods tended to have higher rates of SDB (p=0.05). Although
children in both groups had similar rates of ever and current wheezing, those with
lower SES had less doctor diagnosed asthma (p=0.03). Children with SDB had
increased risk of ever and current wheezing and risk increased in children with
lower SES. Presence of SDB increased the risk of ever wheezing among children
with low and high socieconomic status with an OR of 4.4 and 3.2, respectively
(p<0.05).
Conclusion: SDB is more common in children with lower SES. Children with
SDB have higher rates wheezing and risk increases in children with lower SES.

P3461
Obstructive sleep apnea syndrome and insomnia: The development of
insomnia symptoms with CPAP treatment
Xuân-Lan Nguyên1, Dominique Rakotonanahary1, Joël Chaskalovic2,3,
Bernard Fleury1. 1Service de Pneumologie, Hôpital Saint-Antoine, Paris, France,
Metropolitan; 2Department of Mathematics, University of Samaria, Ariel, Israel;
3Département de Mathématiques, Institut Jean le Rond d’Alembert, Paris,
France, Metropolitan

Rationale: Insomnia is frequently reported in obstructive sleep apnoea syndrome
(OSAS) patients due to the high prevalence of both diseases and, potentially, a
causal relationship between them.
Objective: To assess the evolution of insomnia under long-term continuous positive
airway pressure (CPAP) treatment.
Methods: Eighty apneic patients (age = 54.9±10.6 years, respiratory disturbance
index = 45.0±24.6/h) on CPAP were followed prospectively for 24 months. De-
pression was assessed at baseline (T0) with the QD2A scale, and assessment of
insomnia and sleep quality used the Insomnia Severity Index (ISI) (an ISI ≥ 14
defining insomnia) and the Pittsburgh Sleep Quality Index (PSQI) at T0 and T24.
A multivariate correlation analysis identified the major explanatory factors for the
ISI at T24.
Results: The median ISI was 14 at T0 and 6 at T24. The ISI (13.7±5.7 vs.
8.2±6.3) and PSQI (8.2±3.7 vs. 5.9±3.8) significantly decreased at T24 (p =
0.0001) for the patients as a group. Forty-three subjects (54%) had insomnia at
T0, and 14 (17.5%) were still insomniac at T24 (p = 0.0001). The ISIT0 (ρ =
0.41), PSQIT0 (ρ = 0.40), antidepressant use T0 (ρ = 0.36), depression score T0 (ρ
= 0.33) and female gender (ρ = 0.28) correlated with ISIT24 (p < 0.01), but CPAP
compliance T24 did not.
Conclusion: Insomnia was no longer measurable with CPAP treatment in two-
thirds of initially insomniac patients. Residual insomnia was associated with high
levels of initial insomnia and depressive symptoms.

P3462
Are sleep, nocturnal breathing and daytime performance impaired at
moderate altitude?
Tsogyal D. Latshang1, Christian M. Lo Cascio1, Katrin Stadelmann2,
Noemi Tesler3, Anne-Christin Stöwhas1, Peter Achermann2, Reto Huber3,
Malcolm Kohler1, Konrad E. Bloch1. 1Pulmonary Division, University Hospital
Zurich, Zurich, Switzerland; 2Institute of Pharmacology and Toxicology and
Centre for Integrative Human Physiology, University of Zurich, Zurich,
Switzerland; 3Children’s Hospital, University Hospital Zurich, Zurich,
Switzerland

Background: There are concerns that even mild hypoxia at altitude has unfavor-
able health effects. The current study evaluates the hypothesis that sleep quality
and daytime performance of lowlanders are impaired during a stay at moderate
altitude.
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Methods: 50 healthy men, mean±SD age 26±9 y, living at <600m, were studied
at Zurich (490m) and while staying in the Swiss Alps at Davos Wolfgang (1630m,
2 days) and Jakobshorn (2590m, 2 days), in randomized order. Sleep studies,
psychomotor vigilance tests (PVT), snow board simulator tests and questionnaire
evaluations were performed at all locations.
Results: Compared to 490m, sleep studies at altitude revealed reduced oxygen
saturation, a higher central apnea/hypopnea index and reduced slow wave sleep.
Multiple logistic regression did not show an independent effect of altitude on
reaction times in PVT and snowboard simulator when controlled for various
confounders.

490 m 1630 m, 1st night 259 0m, 1st night

Nocturnal oxygen saturation, % 96±1 94±1* 90±2*§

AHI total, 1/h 6±6 10±10* 23±24*§

AHI central, 1/h 3±2 7±7* 19±22*§

Slow wave sleep, % 24±7 23±6 21±6*§

Snowboard, sec 38±5 37±4 38±5
PVT reaction time, ms 208±27 208±36 206±28
Subjective sleep quality, cm 6±2 6±2 6±2

Means ± SD. Snowboard: simulator racing time; subjective sleep quality: visual analogue scale
from 0 = extremely poor to 10 = excellent. *p<0.05 vs. 49 0m; §vs. 1630 m.

Conclusion: In healthy men, mild nocturnal hypoxemia and periodic breathing
at moderate altitude are associated with subtle sleep disturbances but neither
subjective sleep quality nor psychomotor vigilance during daytime are impaired.
Grants: Zurich Centre for Integrative Human Physiology, Swiss Federal Accident
Insurance.

P3463
Prevalence of thyroid disease in patients with obstructive sleep apnea
Ahmed BaHammam1, Munir Sharif1 , Anwar Jammah2, Salman Bahammam1.
1University Sleep Disorders Center, King Saud University, Riyadh, Saudi Arabia;
2Endocrinology Section, King Saud University, Riyadh, Saudi Arabia

Background: Previous studies have reported conflicting results with regard to
thyroid disease in obstructive sleep apnea (OSA) patients.
Objectives: To determine the prevalence and predictors of thyroid disease in OSA
patients.
Methods: Consecutive patients who were referred for an overnight polysomnogra-
phy (PSG) in the study period underwent serum TSH and thyroxine (FT4) measure-
ment within 4 weeks of PSG using the electrochemiluminescence immunoassay
method. Standard definitions were used to define clinical hypothyroidism, subclin-
ical hypothyroidism, clinical hyperthyroidism and subclinical hyperthyroidism.
Results: During the study period, 271 patients with OSA and a mean age of
48.7±14.1yr, body mass index (BMI) of 37.7±9.6 kg/m2 and apnea hypopnea
index (AHI) of 55.2±37/hr and 76 non-OSA patient (control group) with a mean
age of 40.8±14.9yr and BMI of 33.7±8.9kg/m2 and AHI of 3.8±3.1/hr were
included. Among OSA patients, a total of 26 (9.6%) were known cases of clinical
hypothyroidism. The prevalence of newly diagnosed clinical hypothyroidism was
0.4% and the prevalence of newly diagnosed subclinical hypothyroidism was
11.1% in OSA patients. In the non-OSA patients, the prevalence of newly diag-
nosed clinical hypothyroidism was 1.4%, and the prevalence of newly diagnosed
subclinical hypothyroidism was 5%. There were no cases of clinical or subclinical
hyperthyroidism in the studied group. Female gender was the only predictor of
clinical hypothyroidism.
Conclusion: The prevalence of newly diagnosed clinical hypothyroidism was very
low in OSA patients to warrant routine testing for thyroid function. On the other
hand, subclinical hypothyroidism was common among patients with OSA.

P3464
Isolated nocturnal hypoxia in sickle cell disease (SCD)? Is it initial feature or
separate entity?
Nadeem Maddekar1, Rohit Saha1, Bhagyashree Jayaraman2, Tullie Yeghen1,
Tudor P. Toma1. 1Respiratory Medicine, Lewisham Healthcare Nhs Trust,
London, United Kingdom; 2Respiratory Medicine, Guys and St Thomas Hospital
NHS Trust, London, United Kingdom

Introduction: Hypoxia is detrimental to patients with sickle cell disease (SCD) as
it causes polymerisation of sickle haemoglobin. Whilst daytime oxygen saturations
in patients with SCD are normal or near normal, overnight oxygen levels are not
known and are not routinely assessed in these patients.
Aim: To evaluate and describe the prevalence and characteristics of nocturnal
oximetry changes in patients with SCD.
Methods: SCD patients referred by haematology for lung function testing also
underwent overnight oximetry. Nocturnal oximetry findings were manually scored
and results were correlated with lung function. Nocturnal hypoxia (NH) was
defined as 30% total sleep time with SpO2 90%.
Results: Lung function testing showed that one patient had airway obstruc-
tion, while the rest had normal spirometry. The average KCO was Mean ±
SD 91.63±20.54% predicted. The average daytime saturation in this group was
94.90±2.13%. However, the mean night time oxygen saturation in the group was
91.14±4.32.

NH was evident in 4/10 patients in this group and percentage of sleep time noctur-
nal desaturation was mean of 83.78±18.02 (SD). NH of < 85% was 7.92±13.10.
None of the patients had a 4% oxygen desaturation index 10 events per hour.
Conclusion: Patients with SCD can have a normal gas transfer and a borderline
normal daytime oximetry. However, during sleep, SCD patients can have long
periods of moderate to severe hypoxia.
Our observation showed NH can be seen in SCD even in the abscence of OSA and
COPD.
The pathophysiology of night time hypoxia in SCD and the possible therapeutic
potential of night time oxygen for these patients deserve further studies.

P3465
Correlation between intermittent nocturnal hypercapnia and depressive
symptoms in patients with obstructive sleep apnea syndrome
Radoslav Bilyukov, Tsanko Mondeshki, Radostina Cherneva, Daniela Petrova,
Ognian Georgiev. Clinic of Pulmonology, University Hospital “Alexandrovska”,
Sofia, Bulgaria

Background: It is still controversial whether sleep disordered breathing could play
an independent role in the development of depression. The role of nocturnal hyper-
capnia is still unclear.It is disputive whether non-invasive ventilation is beneficial.
Materials and methods: 58 patients with OSA participated in our study. OSA was
proved using Compumedics polysomnography. The patients were divided into two
groups – patients with obesity hypoventilation syndrome (OHS) and OSA; and
patients with OSA only. Nocturnal hypercapnia was determined by measurement of
end-tidal carbon dioxide (ETCO2) – Nonin Medair. In each group depression was
diagnosed using the International Classification of Diseases.criteria. The severity of
depressive symptoms was determined using the Zung and Hamilton scales. Patients
were on bilevel positive airway pressure therapy and were followed up for 6 months.
Results: Thirty of the patients (51,7%) had depressive symptoms. There was no
correlation between AHI and the severity of depression (p=0.328). The analysis
of the hypnogram showed that sleep fragmentation, characterized by arousal index
had a significant impact on depressive symptoms (p=0.048, r=0.265). Another im-
portant factor that determines daytime affective status was nocturnal hypercapnea
(p=0,05, r=0,265). Body mass index (BMI) also showed a statistically significant
relationship with the depressive symptoms (p=0.006, r=0.368).
Conclusion: The degree of OSA determined by AHI and the desaturation in-
dex do not contribute to the development of depressive symptoms in patients
with OHS/OSA. BMI, sleep fragmentation, nocturnal hypercapnea are of greater
importance.

P3466
CPAP therapy in idiopathic pulmonary fibrosis patients with obstructive
sleep apnea
Izolde Bouloukaki1, Charalampos Mermigkis2, Dimitrios Mermigkis2,
Vlachaki Elina1, Eleni Tzortzaki1, Eleni Mauroudi1, Nikolaos Siafakas1,
Sophia Schiza1. 1Sleep Disorders Unit, Department of Thoracic Medicine,
Medical School, University of Crete, Heraklion, Greece; 2Sleep Disorders Unit,
401 General Army Hospital, Athens, Greece

Background/Aim: Recent literature shows an increased incidence of Obstructive
Sleep Apnea (OSA) in patients with Idiopathic pulmonary Fibrosis (IPF) and there
are no published studies related to CPAP treatment in these patients. We aimed to
assess CPAP effectiveness in sleep and quality of life in IPF patients with OSA
and recognize difficulties in CPAP initiation and acceptance.
Methods: Five male patients with newly diagnosed IPF and moderate to severe
OSA were included. CPAP therapy was initiated. The patients completed the
Epworth Sleepiness Scale (ESS), the Pittsburgh Sleep Quality Index (PSQI), the
Functional Outcomes in Sleep Questionnaire (FOSQ), the Fatigue Severity Scale
(FSS), the SF-36 quality of life questionnaire and the Beck Depression scale (BDS)
before and 1 month after CPAP therapy.
Results: Small, although not statistical significant, improvement was noted in ESS
score (11.6 vs 12.8), PSQI (14.8 vs 15.2), FOSQ (15.2 vs 14.8), FSS (38.6 vs 41),
SF-36 (66.2 vs 62.6) and BDS (10.2 vs 11) after one month of CPAP therapy.
Three out of 5 patients had difficulties in CPAP acceptance (nocturnal cough,
claustrophobia, insomnia) and needed intense follow up by the CPAP clinic.
Conclusion: One month of CPAP therapy did not show statistical significant
improvement in parameters related to sleep quality, quality of life and depression
in IPF patients with OSA. The possibility of CPAP poor compliance was high
and could only be eliminated with intense follow up by the CPAP clinic. Despite
difficulties, CPAP therapy should be tried in these patients and long-term studies
are needed in order to assess possible positive influences in quality of life but also
disease related morbidity and mortality.

P3467
The effect of concomitant COPD on obstructive sleep apnea syndrome
severity and sleep structure
Ali Fidan, Banu Salepçi, Nesrin Kiral, Elif Torun, Sevda Cömert, Gülsen Saraç,
Aslihan Altin, Benan Çaglayan. Chest Diseases, Dr. Lütfi Kirdar Kartal Training
and Research Hospital, Istanbul, Turkey

Aim: To investigate the effect of concomitant chronic obstructive pulmonary
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disease (COPD) on obstructive sleep apnea syndrome (OSAS) severity and sleep
structure
Material and Method: The files of 874 OSAS patients diagnosed in our sleep
laboratory between January 2005 – January 2010 were retrospectively analysed.
Polysomnography was performed with Sleep Screen - Viasys device and scor-
ring was done according to the criteria of Rech-Schaffen Kales. Chi-square and
student’s t-test was used in statistical analysis.
Results: Of 874 OSAS cases, mean age was 49.1±10.7 and 602 (68.9%) were
male, 272 (31.1%) were female. The severity of OSAS was mild in 235 (26.9%),
moderate in 224 (25.6%) and severe in 415 (47.5%). In 91 (10.4%) patients
there was Overlap Syndrome (OSAS+COPD). Overlap Syndrome (OS) was seen
12.5% of male patients while OS was in only 4.4% of female patients (p<0.001).
There was no statistically significant relation between OS and severity of OSAS
(p=0.199). Again, OS and pure OSAS patients showed no statistically significant
difference regarding BMI, AHI, AI, ODI, sleep stages, sleep efficiency an mini-
mum saturation (p>0.05). Mean age of OS patients was significantly higher when
compared to pure OSAS patients (53.6 vs. 48.7; p<0.001).
Conclusion: COPD has no effect on OSAS severity and sleep structure. COPD is
more frequent in male and older OSAS patients as if in community.

P3468
Are upper airways resistance syndrome and obstructive sleep apnea a
side-effect of oral cancer therapy?
S.P. Tandon1, A. Khutarkar1, S. Ansari1, M. Khale, S.K. Rajan2, J. Deodhar3,
J.P. Agarwal4, P. Chaturvedi5, P. Pai5, D. Chaukar5, R. Havaldar6, S. Laskar4,
P. Yadav7, A.K. D’Cruz5. 1Pulmonary Medical Unit, Tata Memorial Hospital,
Mumbai, India; 2Respiratory Medicine, Bombay Hospital, Mumbai, India;
3Psychiatric Unit, Tata Memorial Hospital, Mumbai, India; 4Radiation Oncology,
Tata Memorial Hospital, Mumbai, India; 5Head and Neck Surgical Oncology
Unit, Tata Memorial Hospital, Mumbai, India; 6Clinical Research Secretariat,
Tata Memorial Hospital, Mumbai, India; 7Plastic, Reconstructive and
Microvascular Unit, Tata Memorial Hospital, Mumbai, India

Background: Reconstructive surgery and radiotherapy cause changes in airway
calibre and tone which may lead to Upper Airways Resistance Syndrome (UARS)
and Obstructive Sleep Apnea (OSA). We aimed to study the prevalence of UARS
and OSA in treated Oral Cancer patients.
Methodology: 78 patients (69 males, 9 females, mean age 49 years) treated for
Oral Cancer were administered the Epworth Sleepiness Scale (ESS). Patients’
perception of sleep quality (SLq) and mental health status were noted from Mental
Health and Quality of Life Questionnaires (GHQ28, EORTC QLQ-C30 (V03),
QLQ-H&N35) and all underwent Polysomnography. They were categorised on the
basis of Respiratory Disturbance Index (RDI) {i.e.Apnea-Hypopnea Index (AHI)
with Respiratory Effort Related Arousals (RERAs)} into Normal (RDI<5/h),
UARS (RDI 5-15/h), OSA (RDI>15/h) and Sleep Disordered Breathing (SDB)
where (SDB=UARS+OSA: RDI>5/h).
Results: 66 patients underwent surgery with adjuvant (chemo)radiation and re-
maining 12 (chemo)radiation.SDB defined by RDI was present in 70.5% as
compared to 29.5% defined by AHI. 48.7% had UARS and 21.8% had OSA.SLq
was significantly associated with high GHQ28 scores (p=0.002) and SDB (p=0.04).
Conclusions: Upper Airways Resistance Syndrome and Obstructive Sleep Apnea
are a common yet unrecognised problem in treated Oral Cancer patients.Apnea-
Hypopnea Index underestimated SDB,UARS and OSA significantly (29.5%,24.4%
and 5.1% respectively)with a higher prevalence (70.5%,48.7% and 21.8%) as per
the Respiratory Disturbance Index which included Respiratory Effort Related
Arousals.Poor mental health is associated with disturbed sleep in these patients,but
Sleep Disordered Breathing may also be a contributing factor.

P3469
Microparticles from OSA patients induce hyper-reactivity through
up-regulation of pro-inflammatory proteins
Simon Tual-Chalot1, Keita Fatoumata1, Pascaline Priou1,2 ,
Wojciech Trzepizur1,2, Cristina Contreras1,3, Dolores Prieto3, M. Carmen
Martinez1, Frédéric Gagnadoux1,2, Ramaroson Andriantsitohaina1. 1INSERM
U694, Université d’Angers, Angers, France; 2Département de Pneumologie,
CHU d’Angers, Angers, France; 3Departamento de Fisiología, Facultad de
Farmacia, Universidad Complutense de Madrid, Madrid, Spain

Obstructive sleep apnea (OSA) is characterized by repetitive apnea-hypopnea
cycles during sleep, which are associated with oxygen desaturation and sleep dis-
ruption. It has been shown that level of circulating microparticles (MPs), vesicles
released from plasma membrane during cell activation and apoptosis, is altered in
OSA patients and contribute to endothelial dysfunction. However, their participa-
tion to reactivity in response to vasoconstrictor agonists has not yet been assessed.
Two age-matched groups of patients undergoing polysomnography for OSA were
compared: 15 patients with an apnea-hypopnea index (AHI)≥5 events/h were
included in the OSA group and 17 control subjects with an AHI<5. MPs obtained
from blood either from OSA patients or control subjects, or a vehicle were injected
iv to mice. Injection of MPs from OSA patients induced vascular hyper-reactivity
in response to serotonin in aorta. Interestingly, hyperreactivity was not affected by
inhibition of nitric oxide (NO)-synthase (NOS) compared to control subjects and
was associated with downregulation of endothelial NOS (eNOS) and decreased
NO production. The non selective cyclooxygenase (COX) inhibitor or the selective

COX-2 inhibitor reduced serotonin-induced hyperreactivity in aorta from OSA
MP-treated mice. This effect was associated with increased COX-2 and NF-κB
expressions. These data provide evidence that circulating MPs from OSA patients
induce ex vivo vascular hyperreactivity by a combination of an upregulation of
proinflammatory proteins and a reduced eNOS activity and NO production. These
results highlight vascular dysfunction induced by MPs that might participate to
events associated in OSA.

P3470
Obstructive sleep apnea syndrome in non-arteritic anterior ischemic optic
neuropathy
Jorge Vale1, Vitor Melo1, Eloísa Silva1, Cláudia Sousa1, Isabel Gil1,
Ricardo Faria2, Amparo Sánchez Serrano1, José Arêde2, António
Simões Torres1. 1Pulmonology, Hospital São Teotónio, Viseu, Portugal;
2Ophtalmology, Hospital São Teotónio, Viseu, Portugal

Introduction: The acute vision loss associated with non-arteritic anterior ischemic
optic neuropathy (NAION) frequently occurs upon awakening, suggesting that a
pathological event during sleep may trigger NAION. Several recent studies have
reported links between NAION and obstructive sleep apnea syndrome (OSAS).
Objective: To evaluate newly diagnosed NAION patients for the existence of an
associated OSAS.
Methods: Newly identified NAION patients, from the department of Ophthalmol-
ogy, underwent overnight laboratory polysomnography. The prevalence of sleep
apnea in NAION patients was compared to the prevalence previously found in
the general population. The classic risk factors associated with NAION were also
identified.
Results: A total of 23 patients were recruited (16 men and 7 women), mean age
63,6±8,6 years, body mass index 30,2±5,6 kg/m2. 13 of these 23 NAION patients
(56,5%) had OSAS and 20,8% had severe OSAS (RDI > 30/h). In this study,
69,2% of the patients had hypertension, 61,5% had dyslipidemia, 38,5% had past
history of transient ischemic attack and 30,8% had diabetes. The mean cumulative
time with oxygen saturation less than 90% (CT90) was 13,7±24,3%. Treatment
with autoadjusting positive airway pressure (APAP) was started in 76, 9% of the
OSAS patients. The relative risk for a NOIAN patient to have sleep apnea was 3.1
compared to the general population.
Conclusions: Our results suggest an association between OSAS and NOIAN.
The prevalence of OSAS was lower than in other studies. The explanation for
these results is probably due to the size of our sample. However, more than 50%
patients with NOIAN had associated OSAS, reinforcing the need for screening
these patients.

P3471
Sexual dysfunction (SD) in obese women: Is there a role for obstructive sleep
apnea?
Francesco Fanfulla1, Antonella Camera2, Paola Fulgoni1, Luca Chiovato2,
Rossella E. Nappi3. 1Sleep Center, S. Maugeri Foundation, Pavia, Italy; 2Unit of
Internal Medicine and Endocrinology, S. Maugeri Foundation and University of
Pavia, Pavia, Italy; 3Unit of Gynecological Endocrinology and Menopause,
University of Pavia, Pavia, Italy

SD in premenopausal obese women is frequent but the association with OSA
has not been well recognized. We enrolled 35 women (age 41.4±7.7 yrs; BMI
42.8±5 kg/m2, waist circumference 130.6±10.3 cm) that were evaluated by means
of Female Sexual Function Index (FSFI), Female Sexual Distress Scale (FSDS),
General Health Questionnaire (GHQ), Perceived Stress Scale (PSS), as well as
hormonal and metabolic assessment. The presence of OSAS was assessed by a full
standard polysomnography. The FSFI total score was 24.2±11.1 with 10 women
scoring <20 (Italian lower limit of normality), while FSDS was 15.5±13.4 with
16 women scoring > 15. Mean GHQ score was 4.3±3.7 and PSS median score
21.3±8.4, suggesting psychological distress. Mean LH, FSH and Estradiol values
were in the normal range for the age. 22 women meet the criteria for OSAS
diagnosis and 15 showed excessive daytime sleepiness. A statistically significant
difference between women with abnormal or normal FSDS score was found for
AHI (39.4±38 vs 18.8±15, p=0.03), GHQ (5.9±3.5 vs 2.9±3.3, p<0.01) and PSS
(25.1±8.4 vs 18.1±7, p<0.01), respectively. A statistically significant correlations
was found between AHI and FSDS (r=0.48, p=0.003), GHQ (r=0.42, p=0.01),
or PSS score (0.39, p=0.02) but not with FSFI score that was only correlated to
BMI (r=0.4, p=0.01). We conclude that obese women with OSAS showed an high
prevalence of SD. Sexual function seems to be related to obesity itself while the
sexual distress to the severity of OSA.
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387. Challenges in chronic disease management:
helping individuals with chronic lung disease

remain stable

P3472
Late-breaking abstract: Comparison of respiratory symptoms in chronic
pulmonary obstructive disease and restrictive ventilatory impairment
according to disease stage: The PLATINO study in Latin America
Josiane Marchioro, Nivia Nonato, Oliver Nascimento, Fernanda Rosa, Jose
R. Jardim, Aquiles Camilier, Rogelio Padilla, Juan Carlos Garcia, Maria
Montes de Oca, Carlos Talamo, Carmen Lisboa, Maria Victorina Lopez,
Bartolomei Celli. Departamento de Pneumologia, UNIFESP, Sao Paulo, Brazil

Introduction: Obstructive pulmonary disease presents defined symptoms such
as cough, dyspnea, sputum and wheezing. Symptoms of restrictive ventilatory
impairment are less well defined.
Objective: Compare the occurrence of respiratory symptoms in chronic obstruc-
tive pulmonary disease with the ones presented by individuals with restrictive
impairment in the different stages of the disease.
Methods: Between 2002 and 2004, individuals over 40 years of age from five cities
in Latin America were analyzed and had a pre post-bronchodilator spirometry done
and reported their respiratory symptoms.
Results: N= 5315: 260 (4.9%) - restriction impairment and 759 (14.4%) - COPD
diagnoses. Patients with COPD coughed more (31.4% vs 23.5%; OR 1.36: 1.05,
1.74) and had more sputum (28.3% vs 21.9%; OR 1.30: 1.0, 1.68). No difference
was seen in dyspnea (OR:0.86 (0.69,1,06) between the two groups. Comparing the
different stages of disease, at moderate stage: COPD patients presented more cough
than those with restrictive impairment (40,5% vs 27,3%; OR 1,53: 1,07-2,20) and
more sputum (36,6%) vs 23,6%; OR 1,57: 1,07- 2,30); moderate, severe and
very severe stages: COPD had more wheezing episodes than those with restrictive
disease. Regarding dyspnea, it was more intense in patients with mild restriction
than in those with mild COPD (43% vs56%; OR 1,11: 1,02,1,21).
Conclusions: Cough and sputum are more frequent in patients with COPD than
those with restrictive ventilatory impairment. Dyspnea is a symptom more pro-
nunced in patients with restrictive impairment compared with individuals with
COPD in early stages of the disease.

P3473
Mobile device usability to support chronic obstructive pulmonary disease
management
Ane Arbillaga, Anael Barberan, Diego Agustin Rodriguez, Yolanda Torralba,
Jordi Vilaro, Josep Roca. Pulmonary Medicine - Pulmonary Function Laboratory,
Hospital Clinic i Provincial de Barcelona, Barcelona, Spain

COPD generates a serious burden on healthcare system. Telemedicine contribute
to an efficient use of healthcare resources reducing number of non-scheduled
visits. Are lacking studies assessing patients and healthcare provider’s satisfaction
on those new approaches. The aim of the study was determine the usability & satis-
faction of COPD patients and professionals with a mobile device to support COPD
management. A mobile system was offered during two weeks to 17COPD patients
(FEV1 47±19% pred; age 65±8). Patients answered the EuroQoL questionnaire
every day and used pulse oximetry during any exercise session at home setting. Data
was collected & checked in a technological platform. Patients and professionals
accomplished a usability & satisfaction questionnaire at the end of the study.
18% of patients refused and 65% finished the program. 83% felt safer during
exercise and more controlled by professionals. 61% indicated that the device
makes them do more physical activity. Lack of acceptance to undergo the study
and drop-outs were associated with personality disorders (p<0,05). All patients
evaluated positively the usability of the device and as a motivator to perform
exercise. All professionals evaluated it as a useful tool to enhance life-style and to
support their remote management.
Transfer of data between a mobile device and a digital platform is feasible for
COPD patients. Remote monitoring of physical activity can enhance motivation to
perform sustainable exercise and seems to show high grade of adherence. Long-
term follow-up of a large number of patients will be needed to define effective
home-based services to enhance management of COPD patients.
Supported by Nexes UE - FP7 (CIP-ICT) 225025; FIS-Pites.

P3474
Access and use of communication technologies in patients with chronic
obstructive pulmonary disease
Anael Barberan1, Ane Arbillaga1, Jordi Vilaro1, Diego Agustin Rodriguez1,
Yolanda Torralba1, Isabel Blanco1, David Fonollosa2, Marc Bajet2,
Lluis Solanell2, Albert Alonso1, Joan Albert Barbera1, Josep Roca1. 1Pulmonary
Medicine - Pulmonary Function Laboratory, Hospital Clinic i Provincial de
Barcelona, 2Technical Dept., Linkcare Health Services S.L., Barcelona, Spain

Information and Communication Technologies (ICT) have proven useful to enhance

citizens’ active involvement in several domains, including healthcare. Despite ac-
cess to ICT is widespread across Europe, usability of ICT by elderly patients
with chronic conditions remains controversial. The research was conducted within
the frame of NEXES, an EU project designed to assess extensive deployment of
integrated care services supported by an ICT platform (Linkcare©). The study
explores current habits/attitudes of COPD patients concerning the use of mobile
phones and Internet.
Prior to the initiation of the wellness and rehabilitation program in NEXES, we
conducted a phone interview to 68 COPD patients (FEV1 P5-P95: 21-74%pred;
age P5-P95: 54-78 years) to investigate their attitude towards technology.
41% of the patients use Internet and 91% use mobile phones. 58% of all subjects
have internet access at home. The main reason for not using Internet is a poor
knowledge on how to use it (76% of non-users). But, 55% of the non-Internet
users are interested in learning how to use it. Among the Internet users, 89% have
access to e-mail and 46% of them participate in social networks. 62% of patients
send SMS’s and 15% send files by mobile phones. The use of mobile phones
correlates with age (p=0.04) whereas Internet use correlates with educational level
(p<0.001), but not with disease severity or aerobic capacity.
The percentage of COPD patients using Internet and mobile phone is similar to the
general population of the area for the same range of age. Disease severity does not
seem to be a factor limiting accessibility and use of ICT tools in COPD patients.
Supported by: UE – FP7 (CIP-ICT) 225025.

P3475
Evaluation of a web based home training program for COPD patients:
A controlled trial
Stephanie Jansen-Kosterink1, Rianne Huis in ’t Veld1, Daniël Wever3,
Hermie Hermens1,2, Miriam Vollenbroek-Hutten1,2 . 1Het Roessingh, Roessingh
Research and Development, Enschede, Netherlands; 2Faculty of Electrical
Engineering, Mathematics and Computer Science, University of Twente,
Enschede, Netherlands; 3Het Roessingh, Roessingh Center of Rehabilitation,
Enschede, Netherlands

Introduction: An important aim of rehabilitation of patients with COPD is to
support them in acquiring and maintaining an active lifestyle. Dependent on their
ability to train, patients visit the rehabilitation center 2 or 3 times a week. It is
hypothesized that a web based home training program, with exercise videos and
a videoconference module can increase the efficiency and effectiveness of this
rehabilitation program.
Aim and objective: To evaluate a web based home training program for COPD
patients in terms of user experience (satisfaction and usability) and clinical benefits
(changes in subjective perceived and objective measured health status: dyspnea
and fatigue (VAS), CRQ and Six Minute Walk Test).
Methods: COPD patients were divided into a control and an intervention group.
Patients of the control group followed the traditional rehabilitation program. Pa-
tients of the intervention group followed the same program but a web based home
training program was provided as addition (for those visiting rehabilitation center
2 times a week) or as partly replacement (for those visiting rehabilitation center 3
times a week). At baseline and after intervention measurements were obtained.
Results: Preliminary data analysis (n=23) shows that patients are satisfied with
the web based home training program and rated its usability as good. The degree
of clinical benefit of the intervention group (n=23) is similar to the progression
made by the patients of the control group (n=20) after rehabilitation.
Conclusions: Based on preliminary results, a web based home training program
seems to have potential to treat patients in their own environment under professional
supervision.

P3476
Fit for flight? An investigation into awareness of air travel recommendations
among patients with respiratory disease
Axel Sylvan, Ian Webster. School of Medicine, University of Manchester,
Manchester, United Kingdom Respiratory Medicine, Royal Bolton Hospital NHS
Foundation Trust, Bolton, United Kingdom

Objective: To investigate awareness of air-travel guidelines among patients with
respiratory disease.
Background: While the population has aged and prevalence of respiratory disease
has risen, air travel has increased dramatically in the UK. A significant proportion
of flight-related emergencies may be of respiratory origin.
Method: 64 respiratory patients completed questionnaires based on British Tho-
racic Society (BTS) guidelines, screening for awareness and experience of air
travel. Pulse oximetry readings were performed and, where possible, spirometry.
Frequency data was analysed in StatsDirect, using Exact (Clopper-Pearson) 95%
Confidence Intervals. Enquiries about in-flight oxygen where made to 8 airlines.
Results: 72% of patients were not aware of air travel guidelines. Of patients who
deemed themselves fit to fly, 4% would require in-flight oxygen and 37.5% would
be likely to require oxygen on flights lasting over 2 hours. Among patients planning
to fly, most considered themselves fit to fly, although 79% were unaware of the
guidelines and 42% would be eligible for hypoxic challenge testing. Of patients
with experience of air travel, 87.5% had never been offered pre-flight respiratory
tests and 25% had suffered in-flight respiratory problems.
Conclusion: Awareness of air travel guidelines among respiratory patients is low
and poses a significant health risk. Patients are inadequately offered pre-flight
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respiratory tests and availability of in-flight oxygen varies widely between airlines
and is, when offered, an expensive service.
This study calls for greater recognition of air travel with respiratory disease among
patients, physicians and airlines alike.

P3477
Air travel and COPD: Exercise SpO2 and walking distance as predictors for
in-flight desaturation
Anne Edvardsen1, Aina Akerø2, Carl Christian Christensen1, Morten Ryg1, Ole
Henning Skjønsberg2. 1Department of Respiratory Physiology, Glittreklinikken,
Hakadal, Norway; 2Department of Pulmonary Medicine, Oslo University
Hospital Ullevål, University of Oslo, Oslo, Norway

Background: Supplemental oxygen during air travel is recommended when in-
flight PaO2 is expected to fall below 6.6 kPa in patients with lung disease. Sea
level oxygen saturation by pulse oximetry (SpO2) alone has proven inadequate
as a predictor of in-flight hypoxemia, and it has been suggested that exertional
desaturation and walking capacity may provide useful additional information in
the initial pre-flight assessment.
Aim: The study aimed to evaluate if exertional desaturation and walking distance
during a 6-min walk test (6MWT) might help predicting in-flight hypoxemia and
thereby the need for in-flight oxygen in patients with COPD.
Methods: COPD-patients referred to hypoxia-altitude simulation test (HAST)
were consecutively included. Lung function tests, blood gas measurement, 6MWT,
and HAST were performed.
Results: 100 COPD patients (42% men) were included, mean (SD) age 65 (8)
years, FEV1 41 (13)% predicted. SpO2 baseline was 93 (3)%, PaO2 HAST 6.3
(0.6) kPa, and nadir SpO2 6MWT 83 (6)%. Nadir SpO2 6MWT and walking
distance correlated with in-flight PaO2 (r=0.49, p<0.001 and r=0.27, p=0.007,
respectively). ROC analysis with nadir SpO2 6MWT against PaO2 HAST < 6.6
kPa gave an area under the curve of 0.786 and suggested that the cut-off yielding
greatest accuracy for an in-flight PaO2 < 6.6 kPa was a SpO2 6MWT below 85%
(sensitivity 85%, specificity 69%). Walking distance had no prognostic value for
in-flight PaO2 in the ROC analysis.
Conclusions: In patients with COPD, exercise desaturation below 85% suggests
that in-flight oxygen might be needed. As a supplement to sea level SpO2, exercise
desaturation might be useful in the initial pre-flight screening.

P3478
Deployment of integrated care services for patients with long-term oxygen
therapy (LTOT): Role of frailty
Carme Hernandez1, Enric Duran-Tauleria2, Silvia Valls1, Jesus Aibar1,
Jordi Sarroca3, Nestor Soler4, Ilda de Godoy1, Victor Castello3, Alvar Agusti4,
Josep Roca4. 1Integrated Care Unit, Hospital Clinic, Ciberes, IDIBAPS, Univ.
Barcelona, Barcelona, Spain; 2Epidemiology Unit, PAMEM-IMIM, Barcelona,
Spain; 3Esteve-Teijin, Barcelona, Spain; 4Thorax Clinical Institute (ICT),
Hospital Clinic, IDIBAPS, Univ. Barcelona, Barcelona, Spain

Patients receiving LTOT are frequent users of healthcare services. Pilot studies
have shown that Integrated Care Services (IC) reduce hospitalizations in these
patients and have also identified that deployment of ICS requires an operational
definition of frailty that allows risk stratification of patients.
Objective: To characterize the risk profile of LTOT patients in an urban area of
540.000 inh in order to allow the design of a one-year follow-up RCT to assess
deployment of IC tailored by patient’s frailty.
Methods: Observational study examining 751 patient’s records. We planned three
home visits for health examination survey, assessment of determinants of frailty,
measurement of arterial blood gases and perceived needs. Up to 423 (56%) patients
with active LTOT were studied. Preliminary data from an unbiased sample of 282
patients are reported.
Results: Eighty six patients (31%) had a P02 ≤ 55 mmHg and only 62 of them
(22%) used LTOT ≥ 16 h/day. Most patients had never received an educational
program (94%) or home care support (74%). Among several frailty indicators,
the Canadian scale (CS) showed an association with the adequacy and hours of
administration of LTOT. Patients with career but without other dependent persons
at home [OR 3.56 (1.29–9.78)], higher CS of frailty [2.88 (1.09–7.60)] and high
treatment score (5 to 9 drugs) [3.78 (1.05–13.6)] showed better LTOT adher-
ence.Factors related with organization of healthcare services had impact on LTOT
adherence [0.45 (0.22–0.91)].
Conclusions: The study provides the rationale for future actions on modifiable
factors aiming at enhancing quality of LTOT.
Supported by Nexes (FP7-CIP-ICT- 225025) and Esteve-Teijin.

P3479
Development of a comorbidity index that reflects health-related quality of life
in patients with COPD
Anja Frei1, Patrick Muggensturm1, Lara Siebeling2, Marco Zoller3,
Cynthia Boyd4, Gerben ter Riet2, Milo Puhan1,5 . 1Horten Centre, University of
Zurich, Zurich, Switzerland; 2Department of General Practice, University of
Amsterdam, Amsterdam, Netherlands; 3Department of General Practice,
University of Zurich, Zurich, Switzerland; 4Department of Geriatrics, Johns
Hopkins Hospital, Baltimore, United States; 5Department of Epidemiology, Johns
Hopkins Bloomberg School of Public Health, Baltimore, United States

Background: In COPD research little consideration is currently given to the
impact of co-existing comorbidities, which is partly due to the absence of an index
that would quantify their impact. We developed a COPD comorbidity index that
quantifies the impact on health-related quality of life (HRQL).
Methods: Using data from 411 Swiss and Dutch COPD patients with GOLD
stages ≥2 we used the non-COPD specific Feeling Thermometer (FT, scores
0-100) as a valid and reliable instrument to measure HRQL. We ascertained the
presence of comorbidities that may impact on HRQL through self-report and
chart review. In the analysis, we used specific comorbidities if their prevalence
was ≥5% and summarized rarer comorbidities by disease groups (e.g. psychiatric
disease). We included theses diseases in multivariate linear regression models if
their association with the FT was ≥3 points (=0.5 minimal important difference)
in univariate analysis adjusted for FEV1.
Results: Coronary heart disease (p=0.018), diabetes (p=0.009), psychiatric disease
(p=0.017) and urogenital disease (p=0.018) were most strongly associated with
HRQL in the final multivariate model, which was then transformed into an index
ranging from 0-4 where each disease counted equally. An increase of one disease
count was associated with a decrease in HRQL of -4.54 on the FT (95% CI -6.34
to -2.74, p<0.001).
Conclusion: A simple index that counts the presence of four comorbidities can
be used to quantify the impact of comorbidities in COPD patients in research and
practice.

P3480
Prevalence of dyspepsia in COPD patients: Experience in a large Canadian
cohort
Gauthier Andréanne, Chalifoux Geneviève, Poirier Claude. Respirology
Medicine, Centre Hospitalier Universitaire de Montréal, Montréa, QC, Canada
Respirology Medicine, Centre Hospitalier Universitaire de Montréal, Montréal,
QC, Canada Respirology Medicine, Centre Hospitalier Universitaire de
Montréal, Montréal, QC, Canada

It has been shown that dyspepsia can be associated with COPD and in some cases
closely linked to COPD exacerbations. The association of dyspepsia with COPD
severity (FEV1, respiratory failure) and medications is not well described. The
aim of this study is to evaluate the prevalence of dyspepsia in a large canadian
COPD cohort and to identify risk factors.
We retrospectively reviewed files of 1247 COPD patients. We classified patients
as dyspepsia-positive (D+: 513 patients or 41%) or dyspepsia-negative (D-: 734
patients or 59%). Mean age was similar in D+ and D- (71,6 y/o versus 70,2)
and we found no difference in FEV1 (44,97% versus 45,07%, p>0,05). Dyspep-
sia was more frequent in female patients (54,4% versus 45,4%, p<0,02) and in
patients receiving home oxygen therapy (35,1% versus 28,6%, p<0,02). Active
smoking was inversely related to dyspepsia (31,8% in D+ versus 41,0% in D-,
p<0,001). Frequent acute exacerbations (> 1/year) was also associated with dys-
pepsia (80,3% versus 71,7%, p<0,001). Finally, dyspepsia was positively related to
cardio-vascular and osteoporotic comorbidities (86,7% versus 68,4%, p< 0,001).
No relation was found with medications use, notably inhaled corticosteroids.
Conclusion: As reported by other publications, our retrospective study noted a
high prevalence of dyspepsia in COPD patients and there was no relation with
disease severity (expressed by the FEV1). Female sex, frequent acute exacerbations
and comorbidities appear to be associated with dyspepsia. Surprisingly, we found
a negative association with smoking status. Dyspepsia treatment consequences
should now be addressed closely (QOL, exacerbations, FEV1 decline).

P3481
Three-year follow-up study of inflammatory markers in chronic obstructive
pulmonary disease
Renata Ferrari, Suzana Tanni, Laura Caram, Camila Corrêa, Corina Corrêa,
Rosana Martin, Irma Godoy. Department of Internal Medicine, Botucatu Medical
School - São Paulo State University - UNESP, Botucatu, Sao Paulo, Brazil

Studies show that values of Interleukin-6 (IL-6) and C-reactive protein (CRP)
does not change significantly in COPD patients over one-year period. However,
long-term studies of these mediators are lacking. We aimed to evaluate the IL-6
and CRP over 3 years in 53 COPD patients (66% male, age = 63±9 years, FEV1
= 56±21%). At baseline eight patients (15%) presented mild, 36% moderate, 21%
severe and 28% very severe disease. There was no difference in the proportion
of patients within each disease severity category, in the predicted FEV1% and
BMI over the period. However, tolerance exercise, dyspnea and BODE index
worsened after three years. Plasma concentration of Interleukin-6 was measured
by high sensitivity ELISA (BioSource International Inc, Ca, USA) and C-reactive
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protein were obtained by high sensitivity particle-enhanced immunonephelometry
(CardioPhase, Dade Behring Marburg GmbH, Marburg, USA). Although, CRP
did not change [5 (1.6-7.9) vs 4.7 (1.7-10) pg/L; p>0.05], 11 patients (21%)
presented changes >3 mg/L in CRP after 3 years. IL6 increased significantly
after 3 years compared to baseline measurements [0.8 (0.5-1.3) vs 2.4 (1.3-4.4)
pg/ml; p<0.001]. CRP was significantly correlated with IL-6 at baseline and
after three-year period (r = 0.54, p<0.001; r = 0.53, p< 0.001, respectively). In
conclusion, the systemic inflammatory process, evaluated by CRP and IL-6, seems
to be persistent and progressive in COPD patients.
Research supported by FAPESP (2010/08527-0). R. Ferrari is the recipient of a
fellowship from FAPESP (2010/08557-6).

P3482
A qualitative study of self-management in COPD: Attitudes and priorities of
patients for making health behaviour changes
Julia Walters1, Helen Cameron-Tucker1, Helen Courtney-Pratt1 ,
Richard Wood-Baker1, Andrew Robinson1, Jenn Scott2 , Paul Turner3,
Mark Nelson1, E. Haydn Walters1. 1Menzies Research Institute Tasmania,
University of Tasmania, Hobart, Tasmania, Australia; 2School of Psychology,
University of Tasmania, Hobart, Tasmania, Australia; 3School of Computing and
Information Systems, University of Tasmania, Hobart, Tasmania, Australia

Pivotal to successful chronic disease self-management is achieving adoption and
maintenance of health behaviours that influence disease progression and impact.
Aim: To evaluate patients’ uptake and attitudes to health behaviour change in the
SNAPPS framework consisting of the items: smoking, nutrition, alcohol consump-
tion, physical activity, psychosocial wellbeing and symptom management.
Methods: Community nurse mentors trained in a self-management approach,
mentored 90 participants with COPD for up to 12 months by telephone. Par-
ticipants’ views were sought during semi-structured interviews with a purposive
representative sample. Data analysis by two independent authors used an Iterative
Thematic approach. Health status was measured using SGRQ, HADS and MRC
scales.
Results: In 20 participants (50% male, 50% current smokers) with COPD (GOLD
stage: moderate 15, severe 5), mean age 65.4 years, the SGRQ overall score was
45.0 (SD 23.8). We found three groups related to health behaviour change attitudes:
8 (40%) subjects were actively making changes; 9 (45%) subjects were open to
making changes and 3 (15%) subjects were more resistant. Severity of COPD and
current smoking status were not major influences on attitude. Mentoring increased
awareness of COPD effects and helped develop and personalise behaviour change
strategies, importantly even in those not actively making changes. Physical activity
was most frequently targeted for changes. 50% of current smokers developed
plans targeting smoking. Motivation to maintain changes was increased by mentor
support.
Conclusions: Health behaviour change in COPD at all stages can be supported by
regular telephone mentoring.

P3483
Assessment of self-management needs among patients with COPD
David Coultas1, Kathryn Wortz2, Angela Cade2, FengHsiu Su3,
Bradford Jackson3, Sumihiro Suzuki3, Kaming Lo3, Karan Singh3, Sejong Bae3.
1Internal Medicine, University of Texas HSC-Tyler, Tyler, TX, United States;
2Family Medicine, University of Texas HSC-Tyler, Tyler, TX, United States;
3Biostatistics, University of North Texas HSC School of Public Health, Ft. Worth,
TX, United States

Introduction: While self-management is an essential part of chronic illness care,
little is known about patients’ perspectives of their self-management needs.
Objective: To address this gap we conducted a cross-sectional, self-management
needs assessment among patients with COPD.
Methods: Patients were enrolled from clinics as part of a self-management in-
tervention trial. Patient activation was categorized based on thier confidence in
self-management and on motivation to participate in their care. Behavioral inten-
tions addressed readiness to quit smoking and to meet physical activity goals.
Self-efficacy was assessed using a COPD-specific scale. Open-ended questions
assessed self-care facilitators, barriers, and goals.
Results: Of 76 patients enrolled, mean age was 69.2 years with 49.1% female.
For patient activation 29.0% are active, 31.6% high effort, 23.7% complacent,
and 15.8% passive. Among current smokers the majority are interested in quitting
with 35% contemplation, 30% preparation, and 20% action. While mean levels of
reported self-efficacy were similar across domains, the proportion reporting low
levels of confidence were greatest for physical activity and behavioral domains
(56.6%). In a qualitative analysis of 34 interviews major themes relevant to self-
management facilitators, barriers, and goals were fear (i.e., disease progression,
suffocation/death), loss (i.e., functioning, independence, cherished activities), co-
morbid limitations, stigma/social isolation, and desire for change (i.e., improve
functioning, better care, information, understanding).
Conclusions: The results from this cross-sectional analysis highlight the complex-
ity of self-management support needs among patients with COPD.

P3484
The views and attitudes of patients, carers and healthcare professionals on
nutrition in COPD
Moe Kyi1,4, Sarah Forster2, Angela Tod3, Jo Cooke4, Trevor Rogers1,4,
Stuart Parker4,5 . 1Respiratory Department, Doncaster Royal Infirmary,
Doncaster, South Yorkshire, United Kingdom; 2Human Nutrition Unit, Royal
Hallamshire Hospital, University of Sheffield, Sheffield, South Yorkshire, United
Kingdom; 3Centre for Health and Social Care Research, Sheffield Hallam
University, Sheffield, South Yorkshire, United Kingdom; 4Collaborations for
Leadership in Applied Health Research and Care - South Yorkshire
(CLAHRC-SY), National Institute for Health Research, Sheffield, South Yorkshire,
United Kingdom; 5Sheffield Institute for Studies on Ageing, University of
Sheffield, Sheffield, South Yorkshire, United Kingdom

Introduction: Weight loss is a reversible prognostic factor in COPD but there
is little evidence on effective community nutritional intervention for underweight
COPD patients. This study is part of a feasibility study on designing and evaluating
such nutritional intervention.
Aims: To find out the views and attitudes of patients, carers and healthcare
professionals (HCPs) towards nutrition in COPD and to gain insight on:
1. Effect of weight loss
2. Factors influencing eating
3. Dietary counselling
4. Current COPD nutritional pathway
Methods: Six underweight COPD patients, 6 carers and 8 HCPs were recruited
by purposive sampling and formed 3 semi-structured focus groups. Discussions
were recorded and transcribed verbatim, sorted with NVivo software and analysed
using framework qualitative analysis.
Results: Weight loss was important not only for health but also for cosmetic,
psychological and financial reasons.
Patients chose food according to taste, cost, consistency, chewability and avail-
ability. They tolerated only small portions but valued variety and ate more when
in company. Oral nutritional supplements (ONS) were disliked but some found it
useful as energy source when ill.
Dietetic consultations were perceived as useful if individualised and regular.
Negative views on underweight in COPD led to delayed dietetic referrals. Screening
and referrals were not yet fully developed and follow-ups could be improved.
Conclusions: To increase adherence to the nutritional programme, varied high
caloric food which are easily chewable, available and affordable should be consid-
ered.
The nutrition support intervention should involve food fortification, snack and/or
ONS and incorporate individualised consultation.

P3485
Muscle regrowth in COPD patients induced by anabolic steroids is amplified
by systemic glucocorticoids (GC): A potentiating interaction between GC and
IGF-1?
Nicholas A.M. Pansters, Ramon C.J. Langen, Annemie M.W.J. Schols.
Respiratory Medicine, MUMC+, Maastricht, Limburg, Netherlands

Muscle wasting is associated with poor prognosis in COPD. Anabolic steroids
can induce muscle regrowth and stimulate muscle insulin growth factor 1 (IGF-
1) signaling, while high dose systemic glucocorticoids (GC) can induce muscle
atrophy. The current study aimed to gain insight into the combined effect of GC
and anabolic stimulation on muscle. Post-hoc analysis of a previously published
clinical trial (Creutzberg, et al. Chest 2003; 124:1733–1742) investigating nan-
drolone decanoate (ND) efficacy on male COPD patients revealed that gain in
fat-free mass (assessed by deuterium dilution), was highest in ND/GC 2.27±0.42
kg (mean±SEM; p<0.05) vs ND/no-GC 1.10±0.84kg (NS) compared to their
respective controls placebo/GC and placebo/no-GC. Muscle function determined
by peak workload similarly increased most in the ND/GC group 22.25±5.11W
(p<0.05) vs ND/no-GC 8.54±4.06W (NS) compared to their respective controls.
During muscle regrowth activated satellite cells (myoblasts), differentiate and fuse
with myofibers, which is stimulated by IGF-I. In cultured C2C12 myoblasts. GC
strongly impaired (>2-fold) and IGF-I stimulated (>2.5-fold) multiple parameters
of muscle differentiation, like Creatine Kinase activity, muscle contractile protein
content and myoblast fusion. However when combined, a synergistic stimulation
(>3-fold) of myogenic differentiation parameters was observed, which is in line
with our clinical data. Unraveling the potentiating interaction between GC and
IGF-I may provide new leads to enhance efficacy of intervention strategies to
prevent/or restore muscle wasting in COPD.

P3486
The effects of nutritional support with omega-3 rich diets on respiratory
functions, exercise capacity and quality of life in stable COPD
Sinem Metin1, Nazire Ucar2, Serdar Akpinar2, Gül Kiziltan1, Mendane Saka1,
Tugrul Sipit2 . 1Nutrition and Dietetics Department, University of Baskent,
Ankara, Turkey; 2Chest Disease Department, Ataturk Chest Disease and Sugery
ERH, Ankara, Turkey

Objective: To determine the effects of nutritional support with omega-3 rich diets
on respiratory functions, exercise capacity and quality of life in COPD
Methods: The study was planned on 21 stable COPD patients. A questionnaire
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was applied to patients including demographic and disease information, food-
frequency, a three-d 24-h dietary record and Subjective Global Assessment. SF-36,
6 Minute Walking Test, BORG scale and spirometric tests were performed to the
patients. Before the personal diets were planned, patients’ personal needs were
determined and an omega-3 rich diet was administered with an omega-3 dietary
supplementation (180 mg EPA and 120 mg DHA).
Results: After dietary intervention, patients’ mean BORG scale result was de-
creased (p<0.05). After diet, physical component score and mental component
score were increased and these differences between before and after intervention
were statistically significant (p<0.05). The mean walking distance of the patients
was 395.9±53.65 m before intervention and 420.8±48.07 m after intervention
(p<0.05). Before dietary intervention, FEV1/FVC was 64.1±11.61% and after
the intervention this ratio increased to 67.8±9.37% (p>0.05). After diet, there
was a significant negative correlation between dietary omega-3 and BORG scale
(r=-0.623, p=0.003), a significant positive correlation between dietary omega-3
and SF-36 Physical Health component (r=0.456, p=9.038).
Conclusion: While planning the COPD patients’ diet it should be so important to
provide adequate energy, low carbohydrate and high omega-3 content within diets
for the quality of life and survival.

P3487
Association of weight loss in COPD patients with low body mass index on
outcomes
Erica Rutten1, Richard Casaburi2, Michael Watkins3, Nicolas Locantore3,
Emiel Wouters1. 1Program Development, Centre of Expertise for Chronic Organ
Failure (Ciro), Horn, Limburg, Netherlands; 2Division of Respiratory and
Critical Care Physiology and Medicine, Los Angeles Biomedical Research
Institute at Harbor-UCLA Medical Center, Torrance, United States; 3Respiratory
MDC, GlaxoSmithKline, NC, United States

The impact of COPD phenotypes based on body composition and it’s change
was evaluated on longitudinal outcomes in COPD patients from the “Evaluation
of COPD Longitudinally to Identify Predictive Surrogate Endpoints” (ECLIPSE)
study.
We assessed the effect of low body mass index (BMI) (BMI <21 kg/m2) at Study
Year 1 for 364 COPD patients and assessed the impact of BMI and the change in
BMI from baseline to year 1 on mortality during the subsequent two years of the
study. During the follow-up, there were 31 deaths. Using logistic regression, each
decrease from baseline to Year 1of 1 kg/m2 in BMI in this underweight group
was associated with a 51% increased risk of death after controlling for FEV1%
predicted and BMI.

Logistic Regression with mortality during Year 2 and Year 3 as dependent variable in underweight
subjects

Parameter Increment OR 95%CI p-value

BMI change, B/L to Y1 –1 kg/m2 1.51 (1.11, 2.05) 0.008
FEV % predicted, Y1 –5% pred 1.08 (0.95, 1.24) 0.237
BMI at Y1 –1 kg/m2 1.09 (0.91, 1.30) 0.370

These findings suggest that for a group of underweight COPD patients, the mag-
nitude of weight change in the previous year is an independent predictor of poor
outcome.
Funded by GlaxoSmithKline (SCO104960, NCT00292552).

P3488
Hypoxia altitude simulation test (HAST): Arterial blood gases or pulse
oximetry?
Anne Edvardsen1, Aina Akerø2, Carl Christian Christensen1, Morten Ryg1, Ole
Henning Skjønsberg2. 1Department of Respiratory Physiology, Glittreklinikken,
Hakadal, Norway; 2Department of Pulmonary Medicine, Oslo University
Hospital Ullevål, University of Oslo, Oslo, Norway

Background: Supplemental oxygen is recommended when PaO2 is expected to
fall below 6.6 kPa during air travel. Hypoxia altitude simulation test (HAST)
with monitoring of arterial blood gases (ABG) is the most frequently used test to
identify those at risk of developing in-flight hypoxemia. If pulse oximetry can be
used as a substitute for ABG, HAST would be simpler to perform and thereby
more available.
Aim: We hypothesised that pulse oximetry may replace ABG when using HAST
in the pre-flight evaluation of COPD patients.
Methods: COPD-patients referred to HAST were consecutively included. HAST
was performed with arterial blood gases taken from an arterial line in addition
to continuous measurement of SpO2 with a pulse oximeter. After 15 min with
inhalation of a hypoxic gas (15.1% O2, equivalent to 2348 m above sea level),
PaO2 and SpO2 were simultaneously registrated.
Results: 100 COPD patients (42% men) were included, mean (SD) age 65 (8)
years, FEV1 41 (13)% predicted. SpO2 baseline was 93 (3)%, PaO2 HAST 6.3
(0.6) kPa, and SpO2 HAST 83 (4)%. There was a strong correlation between PaO2

HAST and SpO2 HAST (r=0.81, p<0.001). A ROC analysis showed strong prog-
nostic properties (area under curve 0.928) for use of pulse oximetry for detection
of in-flight PaO2 < 6.6 kPa. The suggested cut-off value for PaO2 < 6.6 kPa was
SpO2 HAST < 85% (sensitivity 89%, specificity 81%).

Conclusions: Pulse oximetry may replace arterial blood gases during HAST. A
SpO2 < 85% can predict development of severe in-flight hypoxemia (PaO2 < 6.6
kPa) with a sensitivity of 89% and a specificity of 81%. Use of SpO2 during HAST
will simplify the test considerably.

P3489
Ambulatory care of patients with bronchial asthma participating in a
German disease management program
Sabine Groos, Jens Kretschmann, Bernd Hagen, Lutz Altenhofen. DMP Office,
Central Research Institute for Ambulatory Health Care in Germany, Cologne,
Germany

Background: In 2006 a disease management program for bronchial asthma was
started in the North Rhine region, Germany, focussing on patient education and
optimisation of quality of care.
Methods: By the end of 2009 data from 55,928 adults (A) and 13,021 children
(C, aged 5 to 17 years) are analysed cross-sectionally. Between 2007 and 2009
continuously documented patients are analysed longitudinally. Standardised medi-
cal records provide information of symptom frequency, non-medical interventions
and pharmacotherapy.
Results: In 2009 35% of the adults suffer at least from weekly symptoms (C 13%),
in 38% symptoms are documented less than once per week (C 50%). Control of
inhalation techniques is conducted for 72% of all adults (C 79%) and 63% are
provided with a self-management plan (C 86%). Asthma education is advised to
47% of all patients (C 65%), but only 46% of these subsequently participate in
such an education (C 48%). Most common pharmacotherapy in patients with at
least weekly symptoms consists of short-acting beta-agonists (SABA) as reliever
medication (A 70%, C 82%), inhaled corticosteroids (ICS) (A 71%, C 72%)
or long-acting beta-agonists (LABA) as controller medication (A 63%, C 34%).
SABA (2007–09 A: 69–68%, C: 91–92%), LABA (A: 56–60%, C: 26–22%) and
ICS in adults (70–68%) are prescribed rather constantly over time, prescription
rates of ICS in children decline (73–58%).
Conclusions: Prescription rates of SABA, LABA and ICS seem to be in accor-
dance to recommendations by asthma guidelines. Control of inhalation devices
is at a high level, but rate of participation in patient education needs further
improvement. Limitations due to potential selection bias have to be considered.

388. Insight into mechanisms of respiratory
infections

P3490
LSC 2011 Abstract: The role of IL-25 in rhinovirus-induced asthma
exacerbations
Janine Beale, Nathan Bartlett, Sebastian L. Johnston. Respiratory Medicine,
Imperial College London, National Heart and Lung Institute, UK

Rhinoviruses (RV) are the major causative factor of asthma exacerbations (AE).
While Th2-mediated inflammation is implicated in asthma, it is unknown how the
immune response to RV infection interacts with Th2 immunity causing an AE.
Epithelial-derived IL-25 is an important regulator of Th2 immunity and plays a
role in asthma pathogenesis. We hypothesized that RV infection of the epithelium
induces IL-25 production facilitating immunopathogenesis of AE. We measured
IL-25 mRNA in mouse models of RV infection and RV-induced exacerbation of
allergic airway inflammation [1]. In vitro IL-25 gene induction was also assessed
in asthmatic and normal bronchial epithelial cells (BEC) infected with RV and
stimulated with IL-4. In vivo and in vitro results demonstrated that RV induced
IL-25 mRNA as measured by qPCR. Airway challenge with ovalbumin (OVA) fol-
lowed by RV infection in sensitised mice exacerbated allergic airway inflammation
and coincided with enhanced IL-25 mRNA expression compared with allergen
or infection alone. Similarly, RV and IL-4 treatment of BECs resulted in the
highest levels of IL-25 mRNA. The novel finding that RV infection induces IL-25
represents a link between antiviral responses and Th2 inflammation identifying a
role for IL-25 in RV-induced AE. Allergen/IL-4 treatment enhanced RV-dependant
IL-25 expression thus a Th2 environment and virus may result in exacerbated Th2
inflammation mediated by IL-25.
Reference:
[1] Bartlett, N.W., et al. Mouse models of rhinovirus-induced disease and exacer-

bation of allergic airway inflammation. Nat Med 14, 199-204 (2008).

P3491
Pulmonary viral infection in hematologic patients with and without stemcell
transplantation
Lilian Junker1, Jörg Halter2, Alexis Dumoulin3, Daiana Stolz1, Dominik Heim2,
Martin Stern2, Christoph Bucher2, Jakob Passweg2, Hans Hirsch3,
Michael Tamm1. 1Clinic of Pulmonary Medicine and Respiratory Cell Research,
University Hospital Basel, Basel, Switzerland;2Clinic of Hematology, University
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Hospital Basel, Basel, Switzerland; 3Institute for Microbiology, University
Hospital Basel, Basel, Switzerland

Pulmonary complications are frequent in hematologic patients. Regular inves-
tigation of BAL fluid includes bacterial/fungal culture, staining and PCR for
mycobacteria, immunohistochemistry/Grocott staining for pneumocystis and cell
differentiation. The increasing use of PCR allows to search for different viruses.
In this study we analysed the diagnostic yield of a recently established multi
PCR for detection of 13 viruses. 219 hematologic patients underwent diagnostic
bronchoscopy with BAL from september 2009 to january 2011. 28 of patients
received high dose chemotherapy, 143 underwent allogeneic and 13 autologous
stemcell transplantation. Bacteria were cultured from 43 (20%) BALs: staphyloc-
cocus aureus, pseudomonas aeruginosa, streptococcus pneumoniae, enterococcus,
moraxella, enterobacteriaceae, klebsiella, corynebacterium, mycoplasma pneumo-
niae, mycoplasma hominis, chlamydia pneumoniae, bordetella pertussis. There
were 7 cases of pneumocystis. In two patients we found mycobacterium gordonae.
Aspergillus was cultured in 4 cases. In 81 (37%) patients viruses were docu-
mented. Most often we found rhinovirus (n=31; 14%), followed by CMV (n=18;
8%), HSV (n=13; 6%), RSV (n=10; 4.5%), coronavirus (n=8; 3.6%), adenovirus
(n= 7; 3.2%), parainfluenza- and metapneumovirus (each n=5; 2.2%), H1N1 (n=4;
1.8%), influenza (n=3; 1.4%), and HHV6 (n=1; 0.4%).
Summary and conclusion: The incidence of viral infections is very high in pa-
tients with hematologic diseases and pulmonary symptoms. Multiplex PCR in the
BAL should be introduced as a routine diagnostic procedure in this specific patient
group allowing to withdraw or avoid antibiotic or antifungal therapy in many cases.

P3492
Impaired innate immunity to rhinovirus in severe asthmatic children
Michael Edwards1, Nicolas Regamey2, Marjolaine Vareille2,
Elisabeth Kieninger2, Atul Gupta3, Cara Bossley3, Andrew Bush3,
Sebastian Johnston1. 1Respiratory Medicine, Imperial College London, London,
United Kingdom; 2Division of Paediatric Respiratory Medicine, University
Children’s Hospital, Bern, Switzerland; 3Respiratory Paediatrics, Royal
Brompton & Harefield NHS Foundation Trust, Imperial College London, London,
United Kingdom

The pathogenic mechanisms of rhinovirus-induced asthma exacerbations are in-
completely understood. Impaired production of innate IFN-β and IFN-λ have been
identified in bronchial epithelial cells and bronchoalveloar lavage macrophages
from atopic mild moderate asthmatics upon rhinovirus infection in vitro. These
cells display similar production of pro-inflammatory cytokines when compared
to cells cultured from non-asthmatic, non-atopic individuals, and are observable
in steroid treated and steroid naive individuals. In the present study, bronchial
epithelial cells were cultured from severe asthmatic children (n=8, mean age 11yr,
range 9-15, 63% male) and non-atopic non-asthmatic controls (n=10, mean age
7yr, range 2-15, 70% male). Cells were infected with RV1B, RV16, or medium
and mRNA, protein and virus release was measured at 8-48h post infection. Cells
from severe asthmatic children displayed significantly reduced IFN-β (p<0.05)
IFN-λ1 (p<0.05) and IFN-λ2/3 mRNA (p<0.05), but not IL-8 (p>0.05) or ENA-
78 (p>0.05) compared to controls. Cells cultured from severe asthmatics had
significantly higher RV1B (p<0.01), RV16 (p<0.05) release at 48h, compared to
controls. Impaired RV1B induced IFN-β and IFN-λ2/3 also showed strong nega-
tive correlations with increased virus load (r=-0.79, p=0.013 and r=-0.65, p=0.015
respectively). RV1B induced IFN-λ2/3 from severe asthmatics also showed strong
negative correlations with total serum IgE (r=-0.75, p=0.04) and a trend for a nega-
tive correlation with total number of positive RAST tests which was not significant
(r=-0.69, p=0.06). This is the first report of impaired IFN in severe asthma, and
support the previous findings of impaired IFN production in asthmatics.

P3493
Tyrosine sulfation in the N-terminal domain of human C5aR is necessary for
high-affinity binding of chemotaxis inhibitory protein of staphylococcus
aureus
Zhenjia Liu1, Aixia Wang2, Guanhua Du3, Jinming Gao1. 1Respiratory
Diseases, Peking Union Medical College Hospital, Beijing, China; 2Infectious
Diseases, Peking Union Medical College Hospital, Beijing, China; 3National
Center for Drug Screening, Peking Union Medical College, Beijing, China

Background: Staphylococcus aureus evades host defense through releasing sev-
eral virulence proteins, such as chemotaxis inhibitory protein of staphylococcus
aureus (CHIPS). Previous studies have shown that extracellular N terminus of
C5a receptor (C5aR) forms the binding domain for CHIPS. Tyrosine sulfation is
emerging as a key factor in determining protein-protein interaction. The goal of
this study was to evaluate the role of tyrosine sulfation of N-terminal C5aR in
binding to CHIPS.
Methods: Expression plasmids encoding C5aR and its mutants were made by
PCR and site-directed mutagenesis. HEK 293T cells were transfected with plas-
mids encoding C5aR using calcium phosphate. Recombinant CHIPS protein was
purified. Western blotting was used to assay the binding of CHIPS to C5aR or its
mutants and p-38 phosphorylation.
Results: We report that CHIPS exclusively binds to C5aR, but not to C5L2 or
C3aR. A nonspecific sulfation inhibitor, sodium chlorate, diminishes the binding
ability of C5aR to CHIPS. Blocking sulfation by mutation of tyrosine to pheny-

lalanine at positions 11 and 14 of C5aR N terminus completely abrogates CHIPS
binding. When tyrosine 14 alone was mutated to phenylalanine, the binding affinity
of recombinant CHIPS was substantially decreased. CHIPS fails to induce p-38
phosphorylation in cells overexpressing wild-type C5aR or its mutants.
Conclusion: This study defines a structural basis of C5aR-CHIPS association, in
which tyrosine sulfation of N-terminal C5aR plays an important role in CHIPS
binding. Our data would make it possible to develop potent drugs for therapeutic
intervention.

P3494
shRNAs significantly reduce the replication of RSV in vitro
Musa Khaitov, Igor Shilovsky, Dmitriy Mazurov, Evgeniy Faizuloev. Biomedical
Technologies, NRC Institute of Immunology FMBA, Moscow, Russian Federation

Background: RNA interference (RNAi) is a powerful tool to silence gene ex-
pression on the level of mRNA. To knock-down gene expression by using RNAi
two major methods of mRNA silencing exist. First method utilizes siRNA (small
interfering RNA), a readily processed dsRNA, that enters RISC complex and
destroy target mRNA after transfection into the cells. The second method based
on the construction of plasmid DNA that expresses shRNA (short harpin RNA)
from U6 or CMV promoter. shRNA gets processed by Drosha and Dicer RNAses
inside the cell before it translocates to the cell cytoplasm and affects the level of
target RNA. In this study we investigated the ability of specific vector constructs
coding shRNA molecules to target the expression of respiratory syncytial virus
(RSV) phosphoprotein P in vitro and thus inhibit the replication of RSV.
Methods: Lentiviral vector pGIPZ expressing tGFP-IRES-Puro-shRNAmir30 cas-
sette was modified by introducing BamH I restriction site downstream of this
cassette. This modification makes possible to clone specific shRNA sequences in
pGIPZ vector using XhoI/BamHI restriction sites instead of the original recombi-
nation.
Results: Three shRNAs against phosphoprotein P RSV and shRNA against human
CD43 as a control were generated and cloned into modified so-called pGIPD
vector. Monkey kidney cells MA-104 were stably transduced with four shRNA
constructs. MA-104 cells transduced with shRNA constructs against RSV P protein
demonstrated significant inhibition of of RSV replication after the infection than
compared to the control and not transduced cells.
Conclusion: The generated constructs can be successfully used for efficient gene
silencing and virus replication inhibition in vitro.

P3495
Novel narrow spectrum kinase inhibitors inhibit rhinovirus replication via
enhancement of interferon expression in nasal epithelial cells of atopic and
non-atopic patients
Marco Contoli1 , Kazuhiro Ito2, Donatella Poletti3 , Antonio Pastore3,
Alberto Papi1. 1Asthma and COPD Centre, Ferrara University, Ferrara, Italy;
2Biology, RespiVert Ltd, London, United Kingdom; 3Ear, Throat and Nose Clinic,
Ferrara University, Ferrara, Italy

RATIONAL Rhinovirus infection is one of important causes of asthma exacer-
bation. Deficient innate immune response was reported in asthma accounting for
increased susceptibility of asthmatic patients to respiratory viral infections. The
aim of this study is to evaluate the effects of RV568 and RV1088, narrow spectrum
kinase inhibitors (NSKIs), on HRV16 replication and interferon expression in nasal
brushing epithelial cells (NBEC) from atopic (A) and non-atopic (NA) patients.
Methods: NBECs were collected from 9 A- and 9 NA-rhinitis patients. Cells were
treated with RV568, RV1088, fluticasone propionate (FP) or tiotropium bromide
(TB), and infected with HRV16 (5MOI). After 1 hr absorption, cells were washed
with PBS and then treated with compounds again. At 8hrs after infection, cells
were collected to determine viral RNA and IFN-λ, IFN-β mRNAs by real time
RT-PCR.
Results: HRV16 viral load (copy number) was 9 fold higher in NBECs of A-patients
than those of NA-patients (48.6×105 and 5.4×105, respectively, p=0.083). In ad-
dition, IFN-λ expression was significantly lower in A-patients than NA-patients
(copy number, 801±122, 1363±174, p=0.02). IFN-β expression showed similar
trends. Both RV568 (100nM) and RV1088 (10, 100nM) inhibited HRV16 replica-
tion, and significantly increased IFN-λ, -β expression, particularly in A-patients.
FP (100nM) and TB (100nM) did not inhibit viral load or increase IFN expression.
Conclusions: HRV16 infection is more severer in NBECs from A- compared to
NA-patients due to deficient HRV16-induced IFN expression, that is restored by
RV568 and RV1088.

P3496
Cigarette smoke extract increases the adhesion receptor for S. pneumoniae in
vitro
Naseem Mushtaq1, Iain Dickson1, Cang-Bao Xu2, Lars Edvinsson2,
Jonathan Grigg1. 1Academic Unit of Paediatrics, QMUL, London, United
Kingdom; 2Medicine, Lund University, Lund, Sweden; 3Medicine, Lund
University, Lund, Sweden

Background: Although the mechanism is unknown, cigarette smoke exposure in-
creases the risk of pneumococcal infections in humans1. We have recently shown
that fossil fuel derived particulate matter increases adhesion of S. pneumoniae
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via upregulation of platelet activating factor receptor (PAFr) expression on air-
way cells2. We therefore aimed to assess whether cigarette smoke extract (CSE)
upregulates the PAFr expression in vitro.
Methods: The human lung epithelial (A549) cell line was incubated with very
low concentrations of CSE (0.01%, 0.02% and 0.05%) for 4 hr. PAFr expression,
adjusted for non-specific staining, was then assessed by flow cytometry using a
PAFr human monoclonal antibody.
Results: CSE stimulated dose-dependent increase in PAFr expression, with an
increase in mean PAFr fluorescence and % positivity (Figure 1 and Table 1).

FACs analysis showing dose (%) of CSE vs mean fluorescence

Dose (CSE) % Positivity Mean Fluorescence (isotype subtracted)

0 95 21
0.1 95.4 332
0.2 96.1 432
0.5 96.3 735

Conclusion: CSE stimulates PAFr, the receptor for S. pneumoniae adhesion to
lower airway cells, and may be the mechanisms underlying the epidemiological as-
sociation between active and passive cigarette exposure and invasive pneumococcal
disease in adults and children.
FACs analysis showing a dose response relationship between CSE and PAFr
expression.

P3497
Assessment of tracheal tube biofilm translocation during mechanical
ventilation and lung injury
Gianluigi Li Bassi1, Laia Fernández-Barat1, Joan Daniel Martí1 ,
Montserrat Rigol1,2, Lina María Saucedo1, Valeria Giunta1,4 , Mariano Esperatti1,
Néstor Luque1, Ignasi Roca3, Laura Muñoz3, Miquel Ferrer1, Jordi Vila3,
Francesco Blasi4, Antoni Torres1. 1Pneumology Department, Thorax Clinic
Institute, Hospital Clinic-IDIBAPS, Ciberes, Barcelona, Spain; 2Cardiology
Department, Thorax Clinic Institute, Hospital Clinic, Barcelona, Spain;
3Microbiology Department, Hospital Clinic, CRESIB, Barcelona, Spain;
4Dipartimento Toraco-Polmonare e Cardiocircolatorio, IRCCS Fondazione
Ospedale Maggiore Policlinico Cá Granda, Milano, Italy

Introduction: The role of bacterial biofilm, within the endotracheal tube (ETT),
in the pathogenesis of respiratory infections is still under debate
Objectives: To study effects of length of stay under mechanical ventilation (MV)
on bacterial biofilm translocation from within the ETT into health and injured
lungs
Methods: ETTs colonized by biofilm were obtained from an associated study
where pigs underwent oropharyngeal bacterial challenge by Pseudomonas Aerug-
inosa (PA) and 72h MV. Those ETTs were used in 8 healthy pigs (32.1±2.5
kg) on MV (VT 8ml/kg, PEEP 0, RR adjusted based on pH, TI/TTOT 0.25). Pigs
were randomized into 4 groups (2 pigs/group) to be MV up to 24h (Group1),
48h (Group2), 72h (Group3) and 48h with lung injury caused by oleic acid (OA)

(Group4). Upon autopsy, 4 samples from trachea and main bronchi and 7 from
segmental bronchi were excised for PA quantification
Results: In pigs of group 3, 1 hour after OA instillation, PaO2/FiO2 decreased
to 189.8±27.7. Upon extubation, ETT PA colonization was 5.7±1.6, 6.4±0.5,
6.7±0.5 and 7.6±0.6 log cfu/cm in groups 1-4, respectively (p=0.21). As depicted
in figure 1, the airway tissue/ETT PA colonization ratio of trachea and main
bronchi was 0.59±0.37. Colonization of segmental bronchi was infrequent.

Figure 1

Conclusions: Bacteria from within the ETT PA biofilm rapidly translocate up to
the main bronchi, however distal colonization is uncommon even when lung are
injured.

P3498
Detection of linezolid in endotracheal tube biofilm of ventilated pigs with
methicillin-resistant Staphylococcus aureus (MRSA) pneumonia
Laia Fernández-Barat1, Miquel Ferrer1, Laura Guerrero2, Dolors Soy2,
Jordi Vila3, Gianluigi Li Bassi1, Josep Maria Sierra4, Lina María Saucedo1,
Pilar Martínez-Olondris1, Montserrat Rigol5, Mariano Esperatti1, Néstor Luque1,
Joan Daniel Martí1, Antoni Torres1. 1Pneumology Department, Thorax Clinic
Institute, Hospital Clínic-IDIBAPS, Ciberes, Barcelona, Spain; 2Pharmacy
Service, Hospital Clínic-IDIBAPS, Ciberes, Barcelona, Spain; 3Microbiology
Department, Hospital Clínic, CRESIB, Barcelona, Spain; 4Microbiology
Department, Hospital de Bellvitge, Barcelona, Spain; 5Cardiology Service,
Thorax Clinic Institute, Hospital Clínic-IDIBAPS, Ciberes, Barcelona, Spain

Introduction: Linezolid presents good penetration into respiratory secretions; we
hypothesized that secretions could transport linezolid into ETT and limit burden
of MRSA in biofilm.
Aim: To determine linezolid concentration in biofilm inside the ETT using High-
performance liquid chromatography (HPLC).
Methods: We analyzed 16 samples of ETT from pigs with MRSA pneumonia,
ventilated up to 96 hours and treated with linezolid (10 mg/kg every 12h IV). To
determine linezolid concentration by HPLC we disrupted the biofilm matrix with
several sonications, enzymes and perchloric acid. We also assessed MRSA count
in each ETT sample.
Results: We retrieved from the ETT samples 63±54 mg of biofilm. In 4 (25%)
samples linezolid was inferior to the sensitiveness of the technique (1.56 μg/mL).
In the remaining 12 samples the concentration of linezolid was 38 (11-83) μg/mL
of biofilm (median (IQR)). Hence, linezolid concentration in biofilm was 19 (5-41)
times above the MRSA MIC for linezolid (2 μg/mL). The concentration of MRSA
in the biofilm of pigs treated with linezolid was 1.98±0.84 Log CFU/mL. No
significant correlation was found between biofilm concentration of linezolid and
MRSA burden (r=0.48, p=0.11).
Conclusion: Despite the high concentration of linezolid above the MIC in biofilm
inside the ETT, MRSA was found in most samples of pigs treated with this
antibiotic, without significant correlation between linezolid levels and MRSA
burden.
Funded: FIS 05/0620, 070419, 016077 and 050136, SEPAR 2005, Fundación Lilly,
Ciberes (CB06/06/0028), 2009-SGR-911, IDIBAPS, FUCAP 2010.

P3499
Moderate aerobic exercise training attenuates inflammatory response to
streptococus pneumoniae in mice
Clarice Olivo1, Maria Leonor Oliveira2, Eliane Miyagi2, Francine Almeida1,
Petra Arantes1, Paulo Ho2, Fernanda Lopes1, Milton Martins1. 1Department of
Medicine, Universidade de São Paulo, Sao Paulo, Brazil; 2Biotechnology Center,
Butantan Institute, Sao Paulo, Brazil

Streptococus pneumoniae is one of the most important causes of morbidity and
mortality in respiratory diseases. Aerobic exercise is known to attenuate inflam-
matory processes in some lung injuries.
Objectives: To study if moderate exercise training prior to bacterial infection alters
the pulmonary inflammatory profile.
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Methods: 40 Balb/C mice (14-16 weeks) were divided into 4 groups: Control
(C), Aerobic Exercise (AE), S. pneumonia infection (P), S. pneumonia + Aerobic
Exercise (P+AE). Moderate intensity treadmill training was performed over 4
weeks, 5 time/wk, 60 min/session in the AE and P+AE groups. After 72 hs of the
last exercise training session, P and P+AE groups were challenged intranasally
with pneumococcal strains M10 (type 11A) through the inoculation of 50 μl of the
suspension of the bacteria in 0.9% saline. C group did not receive intranasal instil-
lation or exercise training. Bronchoalveolar lavage (BAL) was performed 10 days
after the intranasal challenge to quantify the number of total cells, macrophages,
neutrophils and lymphocytes.
Results: S. pneumonia inoculation resulted in increase number of total cells
(18.63×104cels/mL ± 9.02; p<0.001), macrophages (6.49×104cels/mL ± 1.94;
p<0.001) and neutrophils (8.19×104cels/mL ± 6.84; p<0.001) while moderate
exercise training in S. pneumonia inoculated animals resulted in significantly
decrease in total number of cells (10.15×104cels/mL ± 1.10; p<0.001) and
neutrophils (1.53×104cels/mL ± 0.84; p=0.003) in BAL.
Conclusion: These results suggest that moderate aerobic exercise training at-
tenuated the neutrophilic inflammation in an animal model of bacterial infec-
tion.Supported by FAPESP, LIMHC-FMUSP, CNPq, Brazil.

P3500
Different modes of allergen – Rhinovirus interaction control chemokine
production
Nathan Bartlett, Nicholas Glanville, Ross Walton, Sebastian Johnston.
Respiratory Medicine, Imperial College London, London, United Kingdom

Interacting immune responses to rhinovirus (RV) and allergen in asthma are thought
to increase the risk of asthma exacerbations. To investigate this we used a mouse
model of RV-induced asthma exacerbation and assessed expression of eosinophil,
Th1 and Th2 recruiting chemokine protein in BAL fluid. Experimental groups: al-
lergen (OVA)-challenged, RV-infected (RV-OVA); OVA challenged, mock infected
with UV-inactivated RV (UV-OVA), RV-infected mock allergen challenged with
PBS (RV-PBS) and double negative control (UV-PBS).
Results: CCL11 and CCL24 (eotaxin 1 and 2) in RV-OVA were significantly
increased (P<0.001) vs UV-OVA. RV infection alone did not induce either eo-
taxin but synergistically augmented eotaxin production in allergic mice. For Th1
chemokines CXCL11 (I-TAC) and CCL5 (RANTES) the opposite was true. RV
infection drove expression and this was synergistically increased by allergen (RV-
OVA compared to RV-PBS for CXCL11 P<0.001 and CCL5 P<0.01). Next we
examined Th2 cell recruiting chemokines CCL17 (TARC) and CCL22 (MDC).
Both OVA- and RV-alone stimulated increased expression (UV-OVA and RV-PBS
P<0.001 compared to UV-PBS for CCL17 and CCL22). Thus the increased levels
observed in RV-OVA (P<0.05 and P<0.001 for UV-OVA and RV-PBS respectively)
were consistent with an additive interaction between OVA and RV. Associated with
increased chemokine production we observed greater lung recruitment of acti-
vated (CD69+) CD4+ T cells (P<0.01 compared to UV-OVA) and expression of
IL-5 and IL-13. Thus for the chemokines investigated we observed 3 different
modes of allergen-virus interaction 1) allergen-induced, augmented by virus, 2)
virus-induced, augmented by allergen, 3) allergen and virus additive.

P3501
An anti-human ICAM-1 antibody inhibits human rhinovirus infection in the
mouse model of human major group rhinovirus infection
Stephanie Traub1, Alan Carruthers2, Rebecca Dunmore2, Leila Gogsadze1,
Nathan W. Bartlett1, Weidong Hao4, Qing Zhu4, Katie Bernard4,
Michael Dymond3, Andrew Leishman3, Alison Humbles4, Ian K. Anderson2,
Roland Kolbeck4, Matthew Sleeman2, Ted Wells3, Sebastian L. Johnston1.
1Department of Respiratory Infection, Imperial College London, London, United
Kingdom; 2Respiratory, Inflammation & Autoimmunity, MedImmune LLC,
Cambridge, United Kingdom; 3Respiratory and Inflammation Research Area,
AstraZeneca, Charnwood, United Kingdom; 4Respiratory, Inflammation &
Autoimmunity, MedImmune LLC, Gaithersburg, United States

Introduction: Human rhinoviruses (HRV) cause the common cold and the ma-
jority of acute exacerbations of asthma and COPD. 90% of HRV belong to the
major group and use human ICAM-1 (intercellular adhesion molecule 1) for cell
attachment and entry. We previously established a human/mouse chimeric ICAM-1
transgenic mouse model of human major group rhinovirus infection. However,
antiviral approaches have not yet been studied in this model.
Aim: To evaluate the inhibition of HRV-induced airway inflammation by a mouse
anti-human ICAM-1 antibody.
Methods: Transgenic mice were treated i.n. or i.v. with an ICAM-1 antibody
before HRV16 or HRV14 challenge. To exclude possible effects of an ICAM-1
antibody on cell trafficking we evaluated an ICAM-1 antibody in the transgenic
mice by infecting them with minor group HRV1B or in an LPS challenge model.
Results: Both i.n. and i.v. dosed ICAM-1 antibody inhibited HRV16 induced
bronchoalveolar lavage (BAL) cells (p<0.001 and p<0.001, respectively), lym-
phocytes (p<0.001 and p<0.01), neutrophils (p<0.001 and p<0.001) and mac-
rophages (p<0.01 and p=ns). Intranasal administered ICAM-1 antibody reduced
HRV16 induced IL-1β (p<0.001), IL-6 (p<0.001) and IFNλ2/3 (p<0.01) as well
as ITAC (p<0.001), IP-10 (p<0.001) and KC (p<0.001) in BAL. Similar data were
observed with ICAM-1 antibody and HRV14 infection. Control experiments with
minor group HRV1B as well as in an LPS challenge model showed no effect of

ICAM-1 antibody on either HRV1B- or LPS-induced airway inflammation (p=ns
for all outcomes).
Conclusion: We have shown for the first time that an anti-human ICAM-1 spe-
cific antibody can be used to prevent human rhinovirus entry and replication and
induction of airway inflammation in vivo.

P3502
Rhinovirus infection upregulates SLPI in macrophages
Rosa Sotero1,2 , Patrick Mallia1, Joseph Footitt1 , Alexandra Nikonova1,3 ,
Jemima Ho1, Aurica Telcian1, Musa Khaitov3, Rosario Maselli2,
Girolamo Pelaia2, Sebastian Johnston1. 1Respiratory Medicine, Imperial College,
London, United Kingdom; 2Dipartimento di Medicina Sperimentale e Clinica-
Divisione Malattie Repiratorie, Universita’ Degli Studi “Magna Graecia”,
Catanzaro, Italy; 3Nano- and Biotechnologies Laboratory, NRC Institute of
Immunology FMBA, Moscow, Russian Federation

Background: Antimicrobial peptides (AMPs) such as Secretory Leukoprotease
Inhibitor (SLPI) and Elafin are an important component of host innate immune
responses that protect against infections at mucosal surfaces. Their role in bacterial
infection is well decribed but little is known regarding their role in respiratory
viral infections.
Aims: We investigated the effects of rhinovirus infection on production of SLPI
and elafin by monocyte derived macrophages (MDM).
Methods: MDM derived from healthy donors were infected with rhinovirus-16
(RV16). Cells and supernatants were harvested and SLPI and elafin mRNA and
protein were measured by qPCR and ELISA respectively.
Results: Compared to cells infected with UV-inactivated virus RV16 in-
duced expression of SLPI mRNA (11.7-fold induction, P=0.005) and protein
(53.04±9.76pg/mL vs 95.23±2.63, P=0.014) in MDM at 24 hours.

Figure 1

There was a trend towards upregulation of elafin at 48 hours for both mRNA (2.17-
fold induction, P=0.055) and protein (13.33±13.33pg/mL vs 107.8±37.45,P=0.14)
but this was not statistically significant.
Conclusions: Rhinovirus infection of MDM upregulates production of SLPI and
elafin and this is dependent on virus replication. These molecules may play an
important role in the host defence response to respiratory virus infections.

P3503
Potential synergism of drugs with anti-viral and pulmonary oedema
clearance activity may be advantageous for influenza patients
Hendrik Fischer1, Bernhard Fischer1, Susan Tzotzos1, Helmut Pietschmann1,
Rudolf Lucas2. 1Respiratory Science, APEPTICO, Vienna, Austria; 2Vascular
Biology Center, Georgia Health Sciences University, Augusta, GA, United States

Influenza is a serious public health problem that causes severe illnesses and deaths
for higher risk populations. Large numbers of people need hospital treatment and
many die from the disease every year. 30% of hospitalised patients with Influenza
infection require intensive care and despite medical treatment 10% die. The most
common cause of death is viral pneumonia and ARDS. Antiviral drugs like os-
eltamivir and zanamivir block increase and spreading of the virus in the body.
Already existing virus particles will not be affected. In case of complications,
2/3 of patients show infiltrates on chest radiographs, giving strong evidence for
ARF and pulmonary oedema that can deteriorate to ALI/ARDS. However, it has
been shown that the AP301 peptide, representing the TIP domain of TNFa, has
alveolar liquid clearance activity. It was proposed that a combination of anti-viral
and anti-oedema substances would act synergistically. This was assessed in mice
having been sublethally infected with Influenza strain A/PR8/34 per nasal. On
day of infection, mice were treated with oseltamivir. AP301 peptide was applied
intratracheally on days 0, 2 and 4 post infection. On day 9 post infection the
effect on wet-dry weight ratio and pulmonary microvascular permeability was
assessed. AP301 peptide alone had a beneficial effect compared to untreated mice.
The additive effect of the combination of AP301/oseltamivir combination was
greater for reduction of lung oedema, which was in the range of control-treated
but uninfected mice. In conclusion, these preliminary experiments suggest a ben-
efit of combining anti-viral drugs and substances with alveolar liquid clearing
activity.
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P3504
Toll-like receptor (TLR)-signaling mediates enhanced inflammatory effects in
coinfections of viral and bacterial respiratory pathogens in human lung tissue
– A new approach to the pathogenesis of COPD exacerbations?
Kristina Rohmann1, Enguo Chen2, Jan Rupp3, Torsten Goldmann4,
Daniel Droemann1, Klaus Dalhoff1. 1Medical Clinic III, University of Luebeck,
Luebeck, Germany; 2Department of Respiratory Medicine, Sir Run Run Shaw
Hospital, Hangzhou, China; 3Institute of Medical Microbiology and Hygiene,
University of Luebeck, Luebeck, Germany; 4Clinical and Experimental Pathology,
Research Center Borstel, Borstel, Germany

Acute exacerbations of COPD are mainly mediated by respiratory viruses or bacte-
ria like nontypeable Haemophilus influenzae (NTHi) and Chlamydia pneumoniae
(Cpn). To elucidate inflammatory responses to coinfections, we investigated the
interaction of viral/atypical pathogens and NTHi in respiratory cells and human
lung tissue with the TLR3-agonist Poly(I:C) as a model of viral infection and Cpn
as an atypical, TLR2-inducing agent.
Alveolar Epithelial Cells (AEC) and human lung tissue (HLT) were pre-incubated
with Poly(I:C) or Cpn (strain CWL-029) and costimulated with NTHi 106cfu/ml
(strain Rd KW20). After 24h cells and supernatants were harvested for ELISA and
Western Blot analysis and tissue was used for in situ-Hybridisation (ISH).
NTHi led to significant induction of Interleukin-8 (IL-8) production (HLT: Med
134848±22483pg/ml vs. NTHi 341926±34390pg/ml, n=12, p<0.01). NTHi and
Poly(I:C) increased IL-8-production and had significant costimulatory effects as
well as Cpn/NTHi-coinfection (AEC: NTHi+Poly(I:C) 18.48±1.93ng/ml vs. NTHi
8.70±2.22ng/ml, p< 0.05, n=4; HLT: Cpn 199395±32882pg/ml vs. Cpn+NTHi
364777±53085pg/ml, p<0.05, n=6). TLR3- and TLR2-stimulation were mediated
via MAP-kinases. ISH showed increased IL-8-and TLR2-expression in HLT after
Cpn/NTHi-coinfection. Blocking TLR2 with a specific antibody led to partial
reduction of IL-8.
These data indicate that TLR2- and TLR3-stimulation are necessary for inflamma-
tory responses in NTHi-infection and that TLR-signaling might be important for
enhanced inflammation in viral/NTHi and atypical/NTHi coinfections.

P3505
Gamma/delta T cells regulate airways disease during rhinovirus-induced
asthma exacerbations
Nicholas Glanville, Nathan Bartlett, Simon Message, Ross Walton,
Sebastian Johnston. Respiratory Medicine, Imperial College London, London,
United Kingdom

Human rhinovirus (RV) infections are associated with asthma exacerbations but the
underlying mechanisms are poorly understood. In a human asthma exacerbation
model we found increased γδT cell numbers in the airways of atopic asthmatics
following RV infection and that greater bronchoalveolar lavage (BAL) γδT cell
numbers were associated with greater airway hyperresponsiveness (AHR) and
obstruction.
Aim: To define the role of γδT cells in RV-induced asthma exacerbations using a
mouse model.
Methods: The mouse RV-induced asthma exacerbation model comprised sen-
sitisation and challenge of BALB/c mice with ovalbumin and infection with
RV1B (RV-OVA) or UV-inactivated RV1B control (UV-OVA) concomitant with
final allergen challenge. γδT cells were depleted by intraperitoneal injection of
anti-γδTCR antibody.
Results: RV infection increased total and activated lung γδT cell numbers in OVA
sensitised and challenged mice. Anti-γδTCR vs isotype control antibody treatment
in RV-OVA mice enhanced AHR and BAL neutrophilia at 48 hrs post-infection
(p<0.05) and lung Th2 cell numbers on day 7 (p<0.001), with enhancements
in BAL mucus protein and serum IgE levels reaching near significance. BAL
IL-10 levels were conversely reduced by 50% (p<0.01) 24 hrs after infection.
Intracellular cytokine staining showed lung γδT cells to be potent producers of
IL-17a.
Conclusions: Consistent with the human model, RV infection in the mouse asthma
exacerbation model enhances γδT cell numbers in the airways. Depletion stud-
ies support a disease suppressing function for γδT cells in RV-induced asthma
exacerbations, possibly via production of Th2 regulating cytokines IL-10 and
IL-17a.

P3506
Comparison of respiratory virus infection between human nasal epithelial
cell monolayer and air-liquid interface 3D culture
Kazuhiro Ito1, Song Huang2, Samuel Constant2. 1Biology, RespiVert Ltd,
London, United Kingdom; 2Biology, Epithelix Sárl, Geneva, Switzerland

RATIONAL Viral infection has been implicated in exacerbations of COPD and
asthma, and appropriate in vitro model is required to evaluate infectious mecha-
nism and the efficacies of new therapy. In this study, we compared the replication
of virus, such as human rhinovirus (HRV16), respiratory syncytial virus (RSV
A2) and influenza virus (WSN33, H1N1) in 3D culture air-liquid interface human
nasal epithelial cells (NEC-3D) and NEC monolayer culture (NEC-M).
Methods: HRV16 (1MOI) and RSVA2 (0.1 MOI) (both from ATCC) and WSN33
(1 MOI) (HPA, UK) were infected to normal NEC-3D (Epithelix Sárl, MuciAir®)
and NEC-M (Epithelix), and washed out with PBS after 1hr virus absorption. The

cells were incubated further up to 10 days. The virus titre in culture supernatant
was measured by serial dilutions CPE assay in Hela cells for HRV16, in Hep2
cells for RSV and MDCK cells for H1N1. The results were shown as Log, TCID50
value/20uL. IL-8 was determined by ELISA.
Results: HRV16 replicated in NEC-M and the TCID50 was 3 at maximum. In
contrast, HRV16 replicated well in NEC-3D, and TCID50 reached to 6.3 at Day
6 post-infection. RSV A2 replicated well in both cells with peak TCID50 of 4 in
NEC-M and 5.3 in NEC-3D. WSN33 only weakly replicated in NEC-M with peak
TCID50 of 2, but it replicated well in NEC-3D with peak TCID50 of 6.8 at Day 5.
All virus induced IL-8 production by less than 10 fold in NEC-M and by 400 fold
in NEC-3D over baseline.
Conclusions: All respiratory virus used in this study replicated more in NEC-3D
than NEC-M. This unique and robust 3D culture cell system (MuciAir®) will be a
better in vitro model for evaluation of respiratory virus infection.

P3507
Enhanced platelet activating factor receptor (PAFR) expression in smoker
airways
Sukhwinder Singh Sohal1, Ian S. Mudway2, Stewen Weston1, Jonathan Grigg3,
Haydn Walters1. 1Respiratory Research Group, Menzies Research Institute,
Hobart, Tasmania, Australia; 2Lung Biology, Pharmaceutical Science Research
Division, School of Biomedical and Health Sciences, King’s College, London,
United Kingdom; 3Barts and the London School of Medicine and Dentistry,
Blizard Institute of Cell and Molecular Science, London, United Kingdom

Introduction: Cigarette smoking increases the risk of pneumococcal disease, and
epidemiologic studies suggest that air pollution from cigarette smoke increases
vulnerability to bacterial pneumonia. We have shown that inhalable particulate
matter (PM) stimulates pneumococcal adhesion to human lower airway cells.
Increased pneumococcal adhesion is associated with increased invasiveness of
bacteria. Oxidative stress mediates the adhesive response of airway epithelial
cells, and platelet activating factor receptor (PAFR) is a receptor co-opted by
pneumococci to facilitate PM-stimulated adhesion.
Objective: To investigate the expression of PAFR in the airways of normal lung
function smokers (NS) in vivo.
Methods: Endobronchial biopsies from 16 NS and 11 normal controls (NC) were
stained for anti-PAFR monoclonal antibody. PAFR expression was assessed as
percentage of epithelium stained for PAFR over total basement membrane length
by using computer-assisted image analysis.
Results: Percentage of epithelial staining for PAFR was increased significantly in
NS (A) compared to NC (B) (Chi-Square=30.3, 0 (0–4.8), p<0.001).

Conclusions: This is the first description of in-vivo expression of PAFR in the ep-
ithelium of NS compared to NC. Our data suggest that enhanced PAFR expression
may be the mechanism of increased vulnerability of smokers to pneumococcal
infection.

389. Phenotyping and monitoring of airway
diseases

P3508
Bronchoprovocation challenge testing – The estimation of FEV1 decline
Bronislava Balkova1, Beata Dlouha2, Pavlina Klusackova1, Jindriska Lebedova1,
Lenka Hurtova1. 1Department of Occupational Medicine, General Teaching
Hospital in Prague, Prague 2, Czech Republic; 2Lung Function Unit, The
National Institution of Public Health, Prague 10, Czech Republic

Background: Methacholine and histamine bronchoprovocation challenge (BPC)
is an important tool in the diagnosis of bronchial hyperreactivity (BHR). Some
patients respond to BPC by a significant and fast drop in forced expiratory volume
in one second (FEV1). The aim of the study was to evaluate which baseline
anamnestic data correlates with a fast and severe drop in FEV1.
Methods: BPC was performed in each of 1375 patients presenting with sus-
pected bronchial asthma (BA) of either occupational (OA) - 207 patients (15%)
or non-occupational origin (1168 patients - 85%). The consequential impact of
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the following parameters on FEV1 drop was also checked: age, sex, respiratory
difficulties (dyspnoea, irritating cough, wheezing and allergic rhinitis symptoms),
atopy, past medical history (PMH) of respiratory infection, smoking, chronic bron-
chitis. A 30% or higher FEV1 drop at bronchoprovocant dosages or concentrations
lower than the planned cumulative dose or a 40% or higher FEV1 drop after
inhalation of the whole bronchoprovocant dose was considered as severe.
Results: A severe FEV1 drop was found in 248 persons (18%), of which 201
patients (14.6%) were finally diagnosed with BA (52 patients with OA, 149 with
non OA origin). Statistically significant FEV1 drop was found in both subgroups
among patients with a PMH of whistling, among patients with atopy and smokers.
Conclusion: Caution is recommended when performing BPC in some patients,
particularly in those with suspected asthma who are smokers, diagnosed with
atopy and those with a PMH of wheezing. These patients may experience greater
discomfort from bronchial obstruction and therefore, the provocational dose may
need to be increased at a slower rate.

P3509
Small airways function in allogeneic hematopoietic stem cell transplant
recipients worsens over time and is correlated with change in chronic GVHD
grade
Samir Lahzami1,2, Robin E. Schoeffel3 , Victoria Pechey4, Cassandra Reid4,
Matthew Greenwood4, Cheryl M. Salome1, Norbert Berend1, Gregory King1,3 .
1Airways Physiology Group, The Woolcock Institute of Medical Research, Sydney,
Australia; 2Service de Pneumologie, Centre Hospitalier Universitaire Vaudois,
Lausanne, Switzerland; 3Department of Respiratory Medicine, Royal North Shore
Hospital, Sydney, Australia; 4Department of Hematology, Royal North Shore
Hospital, Sydney, Australia

Bronchiolitis obliterans (BO) following allogeneic hematopoietic stem cell trans-
plantation (HSCT) is believed to be related to chronic graft-versus-host disease
(cGVHD). Detection of BO is presently delayed by the low sensitivity of spirom-
etry.
We examined the changes in small airways function and spirometry during 2
separate visits following allogeneic HSCT in 22 clinically stable recipients. Mea-
surements of lung function, exhaled NO, forced oscillatory respiratory system
resistance and reactance, acinar (Sacin) and conductive airways (Scond) ventila-
tion heterogeneiy and lung clearance index (LCI) measured by multiple breath
nitrogen washout were performed. These functional measurements were then
compared with changes in cGVHD grade and respiratory quality of life (RQOL).
Patients were tested 12±9 months after HSCT and repeat visits were performed
10±6 months later. Sacin and LCI were the only measures to change significantly
between 2 visits, with both worsening. Changes in Sacin and LCI were not corre-
lated with change in FEV1%predicted, change in RV/TLC% predicted, nor with
change in any other measured parameters. Change in Sacin was the only parameter
to correlate with change in cGVHD grade (r=0.63, p=0.003). Change in RQOL
was not correlated with change in any physiological measurement.
This study shows that change in small airways function in HSCT recipients can
be detected without change in spirometry or in RQOL. The correlation between
change in Sacin and change in cGVHD grade suggests that Sacin may be more sen-
sitive than spirometry in detecting BO at an early stage, which needs confirmation
in a prospective study.

P3510
Cough reflex sensitivity during acute viral upper respiratory tract infection
(common cold)
Peter Dicpinigaitis1, Amit Tibb1, David Hull2 , Angela Qu2. 1Medicine, Albert
Einstein College of Medicine and Montefiore Medical Center, Bronx, NY, United
States; 2Global Health Care Technology, Procter & Gamble, Mason, OH, United
States

One previous study has demonstrated that cough reflex sensitivity to inhaled
capsaicin is transiently enhanced during acute viral respiratory tract infection
(URI) by comparing single cough reflex sensitivity measurements at baseline and
during URI (O’Connell F, et al. Respir Med 1996;90:279-286). To our knowledge,
no one has performed multiple measurements of cough reflex sensitivity during
acute URI to evaluate presence or absence of stability during the acute viral
illness. To date, we have evaluated 37 otherwise healthy adult nonsmokers with
acute URI. Subjects underwent capsaicin cough challenge testing, as previously
described in the ERS guidelines (Morice et al. Eur Respir J 2007;29:1256-1276),
on 2 consecutive days within the first 8 days of their illness, and again after 4-8
weeks (post-recovery). Briefly, subjects inhaled single, vital-capacity breaths of
nebulized capsaicin, administered in incremental doubling concentrations, until the
concentration inducing 5 or more coughs (C5) was attained. All 37 subjects had
serial C5 measurements within 1 doubling concentration during the acute illness.
Post-recovery mean log C5 was significantly higher than during illness (0.84±0.08
[SEM] vs. 0.50±0.08; p=0.000004). Our results demonstrate that cough reflex
sensitivity remains stable in the acute phase of URI, and confirm previous findings
of a transient increase of cough reflex sensitivity during URI compared to healthy
baseline levels. The demonstration of stability of cough reflex sensitivity during
the early stages of URI is relevant to potential investigators planning to evaluate
the effect of a pharmacological intervention on cough reflex sensitivity during
URI.

P3511
Gastro-oesophageal reflux disease, upper gastro-intestinal motility and
autonomic function in adult asthmatics
D. Lakmali Amarasiri1 , Arunasalam Pathmeswaran2, H. Janaka de Silva3,
Channa D. Ranasinha4. 1Physiology, Faculty of Medicine, University of Kelaniya,
Ragama, Sri Lanka; 2Public Health, Faculty of Medicine, University of Kelaniya,
Ragama, Sri Lanka; 3Medicine, Faculty of Medicine, University of Kelaniya,
Ragama, South Africa; 4Pharmacology, Faculty of Medicine, University of
Kelaniya, Ragama, Sri Lanka

Introduction: Asthmatics have increased prevalence of gastro-oesophageal reflux
disease (GORD). Oesophageal hypomotility, delayed gastric emptying (GE) and
autonomic hypofunction increase GOR. Our aim was to study the relationship of
GOR with autonomic function, oesophageal motility and GE in adult asthmatics.
Methods: Thirty consecutive mild, stable asthmatics (American Thoracic Society
criteria) and 30 healthy volunteers underwent stationary oesophageal manometry,
GE by real-time ultrasonography and autonomic function testing (cardiovascu-
lar reflex tests). GORD was assessed by symptom assessment and 24-hour pH
monitoring.
Results: The asthmatics (40% male; mean age 34.8 years (SD 8.4)) and con-
trols (50% male; mean age 30.9 years (SD 7.7)) were comparable. Twenty two
(73.3%) asthmatics had increased reflux on pH monitoring. Asthmatics with higher
GOR symptom scores had lesser peristaltic contractions (p=0.032), prolonged acid
contact times (p<0.001), delayed GE (p=0.097) and decreased antral motility
(p<0.001) than those with lower scores and controls. 69% of asthmatics showed
hypervagal activity, rest had normal autonomic function, none had a hyperadren-
ergic response. There was no association between vagal function, oesophageal or
gastric motility parameters in asthmatics.
Conclusions: A cohort of mild, stable adult asthmatics had increased GOR,
decreased oesophageal motility and delayed GE. This was not associated with
autonomic hypofunction, but with a hypervagal response. Our findings support
the hypothesis that vagal hyperreactivity induced acid secretion leads to a reflex
decrease in gastric motility, inducing GOR and secondary reduction in oesophageal
motility.

P3512
Can asthma control test (ACT) replace a global assessment of asthma control
according to GINA guidelines?
Lorenza Melosini, Federico Lorenzo Dente, Elena Bacci, Maria Laura Bartoli,
Antonella Di Franco, Federica Novelli, Manuela Latorre, Vagaggini Barbara,
Paggiaro Pierluigi. Cardio-Thoracic and Vascular Department, University of
Pisa, Pisa, Italy

Background: Asthma Control test (ACT) has been proposed as a surrogate of the
assessment of asthma control, but there is controversy if it corresponds to GINA
criteria (O’Byrne, ERJ 2010).
Aim: To compare GINA assessment of asthma control and ACT score
Patients and methods: We evaluate 68 outpatients (33 in inhaled corticoseroids,
ICS, treatment, and 35 ICS-naïve), with mild-to-moderate asthma. Assessment of
asthma was based on symptom score (SS), rescue salbutamol (RS), PEF (MA%),
pulmonary function, and asthma exacerbations in the last year (GINA guidelines).
Results: ACT score significantly correlated with SS (r= 0.49), RS (r= 0.46) and
MA% (r= 0.45), not with FEV1. ACT score only partially correlated with GINA
categories of well (WC), partly (PC) and uncontrolled (UC) patients.

Contingency table between asthma control level (according to GINA Guidelines, gold standard)
and ACT categories

ACT: 25 ACT: 24–20 ACT: < 19 p

No. 9 28 31
Symptom Score 14 days, mean (SD) 5.7 (9.5) 3.6 (7.4) 13.8 (16.3) 0.018
SABA Use days , mean (SD) 0.5 (1.3) 0.5 (2.1) 5.1 (5.7) 0.0005
No. days with MAPEF >10%, mean (SD) 1.3 (1.7) 2.2 (3.1) 3.8 (3.7) 0.076
FEV1, % pred, mean (SD) 96.4 (14.9) 92.4 (21.8) 98.2 (14.7) ns
GINA control categories WC / PC / UC 3 / 4 / 2 9 / 9 / 5 3 / 8 / 18 0.022

ACT ≥ 20 had high Positive Predictive Value for WC+PC (PPV: 78%), while ACT
≤ 19 had high Negative Predictive Value for UC (NPV: 89%).
Conclusion: Cut-of value of ACT has a good accuracy for detecting uncontrolled
asthmatics, but not for distinguish well from partly controlled asthmatics. The high
correlations with data derived from 2-week diary card recording support ACT as
a simple tool for the quantification of symptomatic asthma control.

P3513
Utility of the Hull airways reflux questionnaire in the assessment of patients
in the acute admissions unit
Alyn Morice1, Joanne Spriggs2, Amanda Bell2. 1Cardiovascular & Respiratory
Studies, University of Hull, Castle Hill Hospital, Cottingham, East Yorkshire,
United Kingdom; 2Acute Respiratory Assessment Service, Chest 2 Office, Castle
Hill Hospital, Cottingham, East Yorkshire, United Kingdom

Airway reflux and aspiration are thought to be common precipitants of acute exac-
erbations of COPD. A validated instrument, the Hull Airway Reflux Questionnaire
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(HARQ) has been developed to assess symptoms associated with airway reflux.
The Acute Respiratory Assessment Service team are asked to review all respi-
ratory admissions to the Acute Assessment Unit based in Hull Royal Infirmary.
55 patients, 22 male, mean age 67 were assessed over the winter of 2010/11.
The admitting physician’s diagnosis was an acute exacerbation of COPD in 72%
of patients, with other diagnoses including acute asthma, reflux and aspiration
and lower respiratory tract infection. Mean HARQ score was 28 (mean score for
normal subjects 4, with an upper limit of normal of 13). Just over half of the
subjects scored in excess of 30 on the questionnaire giving a very high likelihood
of the exacerbation being associated with an episode of airway reflux. There was
an average of 2.1 previous admissions in the last two years. Surprisingly, there
was no strong correlation between the number of previous exacerbations and the
HARQ score.
Airway reflux and aspiration, unlike the liquid acid reflux of heartburn, can present
without obvious classic symptoms. The HARQ questionnaire enables the clinician
to diagnose non acid gaseous reflux impacting on the airway leading to bron-
chospasm and shortness of breath. This study suggests that the majority of patients
presenting with acute exacerbations of COPD are in fact suffering from aspiration
events which have previously been overlooked.

P3514
Investigating change in the COPD assessment test (CAT) within α-1
antitrypsin deficiency (A1ATD)
Ross Edgar, Diane Griffiths, Elizabeth Sapey, Robert Stockley. Lung Function &
Sleep, University Hospital Birmingham NHS FT, Birmingham, United Kingdom

Introduction: The COPD Assessment Test (CAT) has been validated in COPD
as a health status questionnaire (HSQ). Our group has validated the CAT in
A1ATD, with correlations between CAT score and total St Georges Respiratory
Questionnaire score (SGRQ) (R2=0.81, p<0.001, n=320). Associations between
CAT scores and lung function mirrored those seen with the SGRQ. We wished to
determine if CAT could identify changes in health status over time and whether
this correlated with differences in total SGRQ scores and its domains.
Method: 34 clinically stable patients with A1ATD attending the ADAPT centre
annually completed both SGRQ and CAT prior to lung function and medical re-
view. Demographics: 21 male (62%), mean age 54yrs (range 25-82), mean FEV1%
pred 57 (range 23-123), mean KCO% pred 58 (range 29-95).
Result: Over the two time points, there was a significant change in CAT score
compatible with a worsening of health status (mean difference 1.65 (SEM 0.83)
p=0.03) and a significant change in mean total SGRQ score (mean difference 2.91
(SEM 1.7) p=0.04). There were no changes in mean domain scores.
A significant correlation between the change in total SGRQ and CAT scores over
1 year (p=0.002) was observed. There were no difference in sensitivity of change
indices, SGRQ 1.71 and CAT 1.99 and no differences in clinical or physiological
parameters over the 2 time points.
Conclusion: Both CAT and total SGRQ scores increased within our patient group
over one year. Changes in total SGRQ and CAT scores correlated significantly
suggesting that the CAT can be used as an HSQ to track change over time in
A1ATD. Further recruitment will allow us to correlate CAT scores with decline.

P3515
Associations between BODE index and systemic inflammatory biomarkers in
COPD
Eleni Gaki1, Konstantina Kontogianni2, Andriana I. Papaioannou3,
Petros Bakakos2, Konstantinos I. Gourgoulianis3, Konstantinos Kostikas3,
Manos Alchanatis2, Spyridon Papiris1, Stelios Loukides1. 12nd Respiratory
Medicine Department, University of Athens Medical School, Attikon Hospital,
Athens, Greece; 2Respiratory Medicine Department, University of Athens
Medical School, Sotiria, Chest Diseases Hospital, Athens, Greece; 3Respiratory
Medicine Department, University of Thessaly Medical School, Larisa, Greece

Background: COPD is a multi-component disease and systemic inflammation
represents one of the key mechanisms responsible for the systemic manifestations
of this disorder, including skeletal muscle weakness and cachexia. Fat-free mass
index (FFMI) which reflects better the skeletal muscle mass, has been shown
to relate to both dyspnoea and exercise capacity. We hypothesized that the mul-
tidimensional BODE index, that reflects the multi-component nature of COPD,
might be related to biomarkers of systemic inflammation. We further evaluated
associations between FFMI and systemic inflammation.
Methods: BODE index and FFMI were calculated in 222 stable COPD patients
and 132 smokers without from COPD. Systemic inflammation was evaluated with
the measurement of leptin, adiponectin, CRP, IL-6, and TNF-α in serum samples
of COPD patients.
Results: In patients with COPD, both BODE index and FFMI presented signif-
icant associations with leptin levels (R2 0.66 and 0.71, respectively), whereas
FFMI presented an additional association with the levels of TNF-α (R2 0.37). No
significant associations were observed in normal smokers.
Conclusions: Both BODE index and FFMI, are related to the circulating levels of
leptin in patients with COPD, a fact that strengthens a possible role for leptin in
the systemic inflammatory process of COPD. The additional association of FFMI
with TNF-α further supports the closer association of FFMI with muscle wasting
in COPD.

P3516
Different trends of health-related quality of life in asthma and COPD
Jukka Koskela1, Henna Kupiainen1, Witold Mazur1, Ari Lindqvist1,
Vuokko Kinnula1, Janne Pitkäniemi2, Tarja Laitinen3. 1Department of
Pulmonary Diseases, Helsinki University Hospital and University of Helsinki,
Helsinki, Finland; 2Department of Public Health, Hjelt-Institute, University of
Helsinki, Helsinki, Finland; 3Department of Pulmonary Diseases and Clinical
Allergology, Turku University Hospital and University of Turku, Turku, Finland

Background: The prognosis of COPD and asthma, even though frequently over-
lapping, differ markedly in adult population. In general COPD is progressive, the
major contributors include ongoing smoking combined with dyspnoea and disease
exacerbations. In the management of COPD and asthma, monitoring of FEV1
alone does not adequately identify the high-risk patients. In this study we aimed to
define the potential value of repeated measures of Health-Related Quality of Life
(HRQoL) in these two diseases.
Materials and methods: Patients with asthma (N=1198) or COPD (N=601) had
been recruited from two University Hospitals in Finland. Since year 2005 their
HRQoL had been assessed at time points 0, 1, 2 and 4 years from the recruitment by
using the 15D questionnaire validated in several chronic diseases. The variation of
HRQoL between the patient groups was modelled by using mixed effects models.
Results: The average trend of HRQoL separated the groups (p = 0.00003) from
each other (-0.005/year for COPD, -0.001/year for asthmatics). The measures of
the asthma patients developed positively or negatively regardless of their baseline
15D score, whereas those of the COPD patients tended to develop only negatively
when their baseline 15D score was harmed to the level of < 0.75 (full HRQoL
= 1.0). The 15D score declined more significantly in patients who died during
the follow-up period (p = 0.007). The average trends in HRQoL were not differ-
ent between males and females neither for the asthmatics (p = 0.8) nor for the
COPD-patients (p = 0.4).
Conclusions: HRQoL trend could serve as a valid and cost-efficient tool to identify
patients who display deviant development of the disease and needs to be further
investigated.

P3517
Validity of an automated telephonic system to assess exacerbation rates in
prospective clinical COPD studies
Erik Bischoff1, Lonneke Boer2,3, Johan Molema2, Reinier Akkermans1,
Chris van Weel1, Jan Vercoulen2,3, Tjard Schermer1. 1Department of Primary
and Community Care, Radboud University Nijmegen Medical Centre, Nijmegen,
Netherlands; 2Department of Pulmonary Diseases, Radboud University Nijmegen
Medical Centre, Nijmegen, Netherlands; 3Department of Medical Psychology,
Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands

Background: Current methods for measuring COPD exacerbation rates in prospec-
tive studies are limited and often lack validity testing. We assessed the validity of
an automated telephonic exacerbation assessment system (TEXAS) as a novel tool
to measure COPD exacerbation rates.
Methods: In a 1-yr prospective cohort study COPD patients were called bi-weekly
by TEXAS to record respiratory symptom changes, unscheduled healthcare uti-
lization, and use of respiratory medication. Home visit observations within 3 days
after a call were used to verify the responses of the patients to TEXAS. Diagnostic
test characteristics were assessed using 4 common definitions of exacerbation. De-
tection rates, compliance, and patient preference were compared with the results
of conventional methods, i.e. paper diary cards and medical record review.
Results: During follow-up 1,824 successful TEXAS calls were recorded in 86
COPD patients (22.1% female, mean age 66.5 years, mean post bronchodilator
FEV1 53.4% predicted). 292 home visits were performed (median: 4 per patient,
interquartile range: 3 to 5). Overall, validity of TEXAS was high with sensitivities
and specificities between 66% and 98%, but differed between the four exacerbation
definitions. Detection rates were higher with TEXAS than with the conventional
methods. Compliance was higher with TEXAS than with diary cards, but patient
preferences did not differ.
Conclusions: TEXAS appears to be a valid tool to measure COPD exacerbation
rates and it may be used with various exacerbation definitions. In the interpretation
of studies on exacerbation outcomes it should be realized that the exacerbation
rate much depend on the detection method used.

P3518
Association of the transfer coefficient (Kco) with emphysema progression in
heavy smokers
Firdaus Mohamed Hoesein1, Pieter Zanen1, Bram van Ginneken3, Rob van
Klaveren2, Jan-Willem Lammers1. 1Division of Heart and Lungs; Department of
Respiratory Medicine, University Medical Center Utrecht, Utrecht, Netherlands;
2Respiratory Medicine, Erasmus University Medical Center, Rotterdam,
Netherlands; 3Image Sciences Institute, Department of Radiology, University
Medical Center Utrecht, Utrecht, Netherlands

Background: The transfer coefficient Kco is a measurement of the ability of the
lungs to transfer gas from air to the pulmonary capillaries. A decrease in Kco is
associated with emphysema.
Aim: To evaluate whether the Kco was associated with the progression of CT-
detected emphysema and decline of lung function.
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Methods: 522 heavy smokers, mean (SD) 41.3 (18.7) pack years, participating
in a lung cancer screening trial underwent diffusion testing and CT-scanning of
the lungs. CT-scanning was repeated after median (interquartile range) 2.8 (2.7-
3.0) years and emphysema was assessed by lung densitometry using the 15th
percentile (Perc15, point below which 15% of the low attenuation areas voxels
are distributed). The association between Kco at baseline with progression of
emphysema and lung function decline was assessed by multiple linear regression,
correcting for baseline CT-quantified emphysema severity and FEV1/FVC, age,
height, BMI, pack years and smoking status.
Results: Mean (SD) age was 60.1 (5.4) years, Perc15 was -938 (19), FEV1/FVC
was 71.6% (9) and Kco was 1.23 (0.25), which is 81.8% (16.5) of predicted.
A lower baseline Kco was significantly related to an increased progression of
CT-quantified emphysema and a more rapid decline in FEV1/FVC. A one standard
deviation (0.25) lower Kco value at baseline, predicted a 1.6 HU lower Perc15 and
a 0.78% lower FEV1/FVC after follow-up (p<0.001).
Conclusion: A lower baseline Kco value is independently associated with a more
rapid progression of emphysema and lung function decline in heavy smokers.

P3519
Abnormal heart rate recovery and chronotropic incompetence on
submaximal exercise in COPD
Mansi Gupta1, Vishal Bansal2, Sunil Chhabra1. 1Cardiorespiratory Physiology,
Vallabhbhai Patel Chest Institute, Delhi University, New Delhi, Delhi, India;
2Physiology, Vallabhbhai Patel Chest Institute, Delhi University, New Delhi,
Delhi, India

Background: A delayed heart rate recovery (HRR) after graded and an attenuated
heart rate response (chronotropic incompetence, CI) are markers of cardiac auto-
nomic dysfunction and predict cardiovascular mortality. The latter also characterize
COPD. Therefore we hypothesized that decreased HRR and CI should coexist in
COPD.
Methods: After lung function evaluation, 39 stable COPD patients and 11 healthy
controls underwent submaximal cycle ergometry. Heart rate was measured at peak
exercise and at 1-min recovery. Abnormal HRR was defined as a recovery of ≤12
beats in the first minute post-exercise. Chronotropic incompetence was evaluated
by measuring the Chronotropic Response Index (CRI = [(peak heart rate - resting
heart rate)/] [(220 - age) – (resting heart rate)].
Results: The HRR was 13±9.1 beats and 23.9±5.9 beats in patients and controls
(p<0.001) while CRI was 44.59±13.9 and 61.2±5.1 (p<0.01) in these groups,
respectively. An abnormal HRR was observed in 29 (74.4%) of the patients.
The HRR and CRI were significantly correlated. Both HRR and CRI showed a
decreasing trend with increasing GOLD severity and BODE index. On univariate
analysis, HRR was negatively associated with age, pack-years of smoking and
diffusion capacity/alveolar volume (DLCO/VA). On multiple logistic regression,
after adjusting for other variables, a reduced DLCO/VA was the only significant,
though weak, determinant of reduced HRR.
Conclusions: Patients with COPD have a decreased HRR and CI on exercise in-
dicating autonomic dysfunction. These well-established markers of cardiovascular
morbidity and mortality should be clinically useful tools for risk stratification and
prognostication in patients with COPD.

P3520
Association of systemic inflammation with clinical recovery in patients with
acute exacerbation of COPD
Anant Mohan1, Dharmendra Prasad1, Alpana Sharma2, Randeep Guleria1,
S.K. Sharma1. 1Medicine, All Indian Institute of Medical Sciences, New Delhi,
Delhi, India; 2Biochemistry, All Indian Institute of Medical Sciences, New Delhi,
Delhi, India

Background: The association between changes in inflammatory markers and
clinical response in acute exacerbations of COPD (AECOPD) is poorly defined.
Methods: Serum levels of Interleukin-6 (IL-6), High sensitivity C-reactive protein
(Hs-CRP), and Fibrinogen were measured in patients with AECOPD at the time
of admission and one month after discharge (stable state) and correlated with
mortality and indices of disease severity.
Results: Out of 53 patients admitted with AECOPD during the study period,
mortality was 28.4%. Patients who died were older, had significantly higher base-
line serum IL-6, Hs-CRP, and Fibrinogen, higher smoking index, APACHE-II and
SAPS-II scores. The 38 survivors were mostly males (82%), with mean (SD) age
63(8) years, mean (SD) duration of COPD of 11 (5) years, and mean (SD) smoking
index of 288 (75). Majority (29/38) had type I exacerbation. Of these, 33 patients
completed one month follow up assessment and demonstrated normalization of
arterial blood gases, leucocyte counts and acute symptoms. They had a significant
decline in serum IL-6 (152.5 and 14.05 pg/ml, p=0.001), Hs-CRP (18.2 and 3.5
mg/L, p=0.001), and Fibrinogen (46.3 and10.4 g/L, p=0.001) respectively from
baseline till the stable state though the levels remained above the normal cutoffs.
However, there was no statistically significant correlation between the change in
the inflammatory markers with various indices of clinical and laboratory recovery
from acute episode.
Conclusion: Although the initial surge in systemic inflammatory activity in AE-
COPD declines with recovery, the rate of normalization seems to lag behind the
other conventional indices of disease activity and severity.

P3521
Bacterial profile of acute infectious exacerbations of chronic obstructive
pulmonary disease requiring hospitalization in Greece
Nikoletta Rovina1, Efrossini Dima1, Georgia Papadaki1,
Pantelis Konstantoulakis2, Eutychia Filiou2, Theocharis Anagnostakos1,
Charis Roussos3, Manos Alchanatis1, Nikolaos Koulouris1. 11st Department of
Pulmonary Medicine, “Sotiria” Hospital, Athens Medical School, Athens,
Greece; 2“Locus Medicus”, Research Center, Athens, Greece; 3Pulmonary and
Critical Care Department, Evangelismos Hospital, University of Athens, Athens,
Greece

Bacterial infections are a major cause of acute exacerbations of chronic obstructive
pulmonary disease (AECOPD) resulting in significant mortality and morbidity.
This study was undertaken to investigate the bacterial spectrum of AECOPD
requiring hospitalization.
We examined 40 patients with COPD hospitalized for infectious AECOPD accord-
ing to Anthonisen’s criteria. We measured lung function, and assessed sputum for
inflammation and for bacterial infection using PCR. All patients had no previous
intubation and none was diagnosed with pneumonia.
Patients were hospitalized for 9±3 (mean ± SD) days. AECOPD were associated
with impaired lung function (FEV1: 42±20, FVC: 69±11, FEV1/FVC: 52±16),
respiratory failure and increased sputum neutrophilia (mean ± SD, 72±26). PCR
revealed pathogens in 88% of the sputum samples analyzed. The most commonly
isolated pathogens were S. pneumonia (65%), Haemophilus influenzae (45%), Ps.
aeruginosa (33%), Klebsiella (7.5%), and Mycoplasma Hominis (7.5%).
A mixed flora was revealed in 52.5% of sputum samples. The most common
co-infection identified was by S. pneumonia and Haemophilus influenzae (35%),
followed by S. pneumonia and Ps. aeruginosa (25%). In 12.5% there was a
co-infection by three bacterial strains (S. pneumonia, Haemophilus influenzae, and
Ps. aeruginosa).
S. pneumonia and Haemophilus influenzae were the commonest sputum pathogens
isolated in hospitalized patients with infectious AECOPD. Interestingly, in more
than 50% of the cases a co-infection by 2 or three different strains was revealed.
These results should be considered when deciding the initial antibiotic treatment
in Greek patients with AECOPD.

P3522
Chronic obstructive pulmonary disease at the cleanup workers at Chernobyl
accident per clinical and instrumental indicators at the remote period after
low-dose radiation exposure
Kostiantyn Bazyka, Victor Sushko, Lyudmila Shvayko. Department of
Pulmonology, Research Center for Radiation Medicine, Kiev, Ukraine

The aim of this study was to define the clinic and the pulmonary function (PFT)
in patients with COPD at the remote period after low-dose ionizing radiation
exposure and inhalation of radionuclides emergency descent.
Methods: Group1-57 COPD cleanup workers (individual documented dose of
irradiation: 0,01 to 0,5 sZv) exposed to external and internal irradiation (mean age
62,1±1,4 yrs), group2 - 20 COPD patients who were not exposed to radiation
(mean age 63,2±2,9 yrs). Clinical examination included-questioning, physical
examination, MRC scale, BODE index. PFT was measured using spirometry,
bodypletismography and DLCO.
Results: It was found out the significant reduction of lung capacity, a clear vi-
olation of the ratio of lung volume, due to certain growth of residual volume
and total lung capacity, and reduction of diffuse capasity in a group of clean-up
workers COPD patients in compareson with nosological control.Complaints of
breathlessness varying degrees of intensity significantly more often expressed by
patients with COPD who suffered from Chernobyl compared with control group.
Conclusion: Analysis pathognomonic symptoms for bronchopulmonary disease
showed the presence of cough, sputum selection, shortness of breath, in most
patients, but complaints of breathlessness varying degrees of intensity signifi-
cantly more often expressed by patients with COPD who suffered from Chernobyl
compared with control group, indicating worse quality of life. Also we indicate
the presence of distinct pulmonary hyperinflation, emphysema, and diffuse lung
function in a group 1 compared with control.

P3523
Genetic association analysis of functional impairment of chronic obstructive
pulmonary disease in a north Chinese Han population
Li An, Ting Yang, Yingxiang Lin, Chen Wang. Department of Respiratory and
Critical Care Medicine, Beijing Chao-Yang Hospital, Capital Medical University,
Beijing, China Beijing Key Laboratory of Respiratory and Pulmonary Circulation
Disorders, Beijing Institute of Respiratory Medicine, Beijing, China

Objectives: To determine the association of polymorphisms in serine protease
inhibitor E2 (SERPINE2), microsomal epoxide hydrolase (EPHX1), transforming
growth factor-β1 (TGF-β1) and glutathione S-transferase P1 (GSTP1) with the
functional impairment in COPD in Chinese Hans.
Methods: Three hundreds and ten patients with COPD from North China per-
formed pulmonary function test and six-minute walk test. Dyspnea was measured
with Medical Research Council (MRC) dyspnea scale, Anxiety and Depression
were measured using the Hospital Anxiety and Depression scale (HADS). Forty-
two SNPs from the four genes were genotyped using Allele-specific hybridization.
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Logistic regression and linear regression were used to test for association between
these SNPs and the COPD-related traits, assuming dominant (D), recessive (R)
and additive (A) genetic model.
Results: Only one SNP (rs3766934) from EPHX1 showed significant association
with the six-minute walking distances after Bonferroni correction (A:β=-40.88,
P=0.039)One SNP (rs3738040) from EHPX1 showed significant association with
anxiety in COPD patients (A: OR=5, P=0.0292). Another SNP (Ile105Val) from
GSTP1 showed borderline significance with anxiety symptom (D: OR=2.94,
P=0.0545). The haplotype analyses validated the results from the single SNP
analyses.
Conclusions: This study provides evidences that genetic variants on EPHX1 and
GSTP1, two genes encoding xenobiotic metabolizing enzymes, contribute to the
functional impairment of COPD in northern Chinese Hans.

P3524
Validation of a (semi)-automatic measurement- and control platform for
centralized, simultaneous electronic nose (eNose) analyses in multi-centre
trials
Paul Brinkman1, Marc van der Schee1, Niki Fens1, Ariane Wagener1,
Simone Hashimoto1, Hugo Knobel2, Teunis Vink2, Paolo Montuschi3,
Giorgio Pennazza4, Marco Santonico5, Arnaldo D’Amico5, Stephen Fowler6,
Frans De Jongh7, Peter Sterk1, U-BIOPRED Study. 1Department of Respiratory
Medicine, Academic Medical Centre, University of Amsterdam, Amsterdam,
Netherlands; 2Research, Philips, Eindhoven, Netherlands; 3Department of
Pharmacology, Faculty of Medicine, Catholic University of the Sacred Heart,
Rome, Italy; 4Faculty of Engineering, University “Campus Bio-Medico di
Roma”, Rome, Italy; 5Department of Electronic Engineering, University of Rome
“Tor Vergata”, Rome, Italy; 6Department of Respiratory Medicine, University of
Manchester and Lancashire Teaching Hospitals NHS Foundation Trust,
Manchester, United Kingdom; 7Department of Neonatology, Academic Medical
Centre, University of Amsterdam, Amsterdam, Netherlands

Rationale: Breath analysis by eNose technology represents a promising diag-
nostic tool in lung disease. Thet next step in making this technology suitable
for multi-centre trials, such as the U-BIOPRED study, is to facilitate centralized
(semi)-automatic measurements simultaneously.
Hypothesis: Incorporating multiple eNoses in a measurement- and control plat-
form (integrated system of PC, mass flow controllers and valves) does not influence
the sensor responses.
Methods: In this cross-sectional study on healthy volunteers (n = 12), exhaled
breath was collected using a standardized method (Fens et al. AJRCCM 09). Two
paired randomized measurements (standard configuration vs. platform) were done
on two parallel eNoses (Cyranose C320). Analysis was done by linear regression.
(see figure).
Results: There was a slight difference in sensor responses between paired measure-
ments. However this was proportional for all sensors. (eNose 1: 0.961≤R2≤0.996,
eNose 2: 0.982≤R2≤0.998). The slopes of the linear regression lines differed
when changing the sampling flow.

Conclusion: The platform has a minimal, proportional influence on sensor re-
sponses, which can be adjusted for.
Implication: A parallel eNose platform can facilitate centralized, integrative anal-
ysis of different types of devices and thereby application of eNose technology on
larger cohorts in a multi-centre setting.

P3525
Circadian rythm of circulating microparticles in patients with obstructive
sleep apnea
Laszlo Kunos1, Andras Bikov1, Eva Pallinger2, Gyorgy Losonczy1,
Dora Bartusek1, Adrian Kis1, Gabor Horvath1, Zsolt Komlosi1. 1Department of
Pulmonology, Semmelweis University, Budapest, Hungary; 2Department of
Genetics, Cell- and Immunbiology, Semmelweis University, Budapest, Hungary

Obstructive sleep apnea syndrome (OSAS) is considered as a risk factor to de-

velop cardiovascular diseases. Circulating cell-derived microparticles (MP) are
involved in endothelial dysfunction and atherosclerosis; however, their role is not
fully explored in the pathophysiology of OSAS. Eleven patients with untreated,
moderate to severe OSAS (Pre-CPAP) and 7 healthy controls underwent overnight
polysomnography (apnea-hypopnea index (AHI) 40.4±19.5 vs 2.4±2.2, respec-
tively). Blood samples were collected at 11:00 AM, 5:00 PM and 9:00 PM, and
then 1:30 AM and 6:00 AM on the following day. Absolute numbers of platelet-
derived (CD41a+) and Annexin V+ MP were measured by flow cytometry. Nine
OSA patients were re-studied after 2 months of CPAP treatment (Post-CPAP; AHI
1.9±1.7). Comparisons were made by repeated measures ANOVA, and indepen-
dent and paired t-test, as appropriate. Untreated OSAS patients exhibited higher
levels (at 5:00 PM and 9:00 PM time points) and daily variability than healthy
controls both in CD41+ (p<0.05) and Annexin V+ (p<0.01) MP levels. In OSAS
patients, interestingly, peak daily MP levels occurred at 5:00 PM. There was
significant positive correlation between AHI and the circadian variability both of
CD41+ (p<0.01, r=0.70) and Annexin V+ (p<0.05, r=0.60) MP levels. Annexin
V+ and CD41a+ MP counts decreased after CPAP treatment at 5:00 PM and 9:00
PM time points (p<0.01 Post-CPAP vs Pre-CPAP). Our data demonstrate that
increased MP levels can only be detected at certain time points of the day in OSAS
patients. The elevation of MP counts is largely reversible by CPAP treatment. The
influence of circadian rythm should be considered to assess MP levels in these
patients.

390. Treatment beyond inhalers: endoscopic lung
volume reduction

P3526
Late-breaking abstract: Prevalence of emphysema heterogeneity measured
with thoracic computed tomography soft in combination with collateral
ventilation assessment to plan endoscopic volume reduction
Christophe Pison1, Adrien Jankowski2, Sébastien Quétant1, Marie Jondot1,
Cécile Chérion1, Gilbert Ferretti2 , Wahju Aniwidyaningsih1,3 . 1Clinique de
Pneumologie, CHU, Université J Fourier, Grenoble, France; 2Clinique
d’Imagerie Médicale, CHU, Université J Fourier, Grenoble, France;
3Interventional Pulmonology, University Indonesia in Jakarta, Jakarta, Indonesia

Functional improvements after endoscopic volume reduction in severe emphysema
were related to lobar heterogeneity and integrity of fissures in a post-hoc analysis
of VENT data, NEJM 2010;363:1233. In 101 consecutive patients referred for
endoscopic volume reduction, irrespective of CT findings, with FEV1 <50% pred.
and in NHYA IV, we prospectively measured PFT’s, arterial gases, % of lobar
destruction as defined by the % of volume < -950 Hounsfield unit with Myriam,
Intrasense, Paris, France and in patients with heterogeneous disease collateral
ventilation with lobar balloon Chartis, Pulmonx, USA. Patients, 75 males, were
59.1±11.4 yr old, FEV1 29.1±9.8% pred., FVC 66.8±22.1%, TLC 146.5±23.4%,
PaO2 8.84±1.5, PaCO2 5.5±1.22 kPa, KCO 39.6±20.6% pred., % of destruction
was 30±17 in left upper lobe, 24±18 left lower lobe, 35±21 right upper lobe,
24±20 right middle lobe and 26±20 right lower lobe. In patients with severe
emphysema, lobar heterogeneity defined by at least 1 lobe with > 50% destruction
and a difference > 10% in destruction within lobes was found in 43 cases, 22
instances in left side, 31 right side, 15 both sides with no collateral ventilation in
83%. The first patients with no collateral ventilation treated with valves experi-
enced major improvements in 80% in terms of FEV1, FVC and weight gain. We
conclude that in patients with severe emphysema, heterogeneity was found in 43%
of cases. From this single centre experience, endoscopic volume reduction seemed
to result in meaningful improvements in 0.43x0.83x0.80 corresponding to 29% of
cases. Funds from 2008-2010 innovative hospital grants.

P3527
6-month follow-up in patients with advanced upper lobe predominant
heterogeneous emphysema treated with endobronchial lung sealant therapy
Felix Herth1, Ralf Eberhardt1, Arschang Valipour2, Franz Stanzel3,
Reiner Bonnet4, Juergen Behr5, Charles Marquette6, Mordechai Kramer7.
1Pneumology and Critical Care, Thoraxklinik University of Heidelberg,
Heidelberg, Germany; 2Respiratory and Critical Care Medicine, Otto Wagner
Hospital, Vienna, Austria; 3Pneumology II and Endoscopy Service, Lungenklinik
Hemer, Hemer, Germany; 4Pneumology, Zentralklinik Bad Berka GmbH, Bad
Berka, Germany; 5Medizinischer Klinik III, University Bergmannsheil, Bochum,
Germany; 6Service of Pneumology, Hospital Pasteur University of Nice, Nice,
France; 7Pulmonary and Critical Care Medicine, Rabin Medical Center, Bellison
Hospital, Petah-Tikva, Israel

Objective(s): Responses to AeriSeal® Emphysematous Lung Sealant System
(ELS) therapy in patients with advanced upper lobe predominant heterogeneous
(ULP) emphysema are summarized out to 6 months of follow-up.
Methods: 14 patients with ULP emphysema received ELS treatment in a multi-
center study conducted at 8 sites across Europe and Israel. Ten (10) of these
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patients underwent a second treatment session after 12 weeks in the contralateral
upper lobe to complete bilateral therapy. Pulmonary function, functional capacity,
and quality of life assessments were performed at 3 and 6 months following
treatment.
Results: Upper lobe ELS therapy in this cohort (8 male, age 63±6 yrs) was associ-
ated with improvements in pulmonary function, functional capacity, and quality of
life. Three (3) and 6 month improvements in FEV1 (+17.4±33.1%; 20.3±33.3%),
FVC (11.3±24.7%; 12.3±24.2%), RV/TLC ratio (-7.5±11.1%; -6.2±7.4%),
MRCD (-0.3±0.83U; -0.4±0.77U), 6MWT (+22.4±105.9m; +31.6±80.6m), and
SGRQ (-9.5±11.3U; -6.3±9.6U) were reported. Clinically significant improve-
ments in spirometry were observed in 9 of 14 patients at 6 month follow-up.
Physiological responses were best in those patients (n=10) who received bilateral
upper lobe split dose therapy (�FEV1 = +24.8±36.8%; �FVC = +17.6±25.6%).
Conclusions: ELS therapy in patients with advanced ULP emphysema improves
lung function, functional capacity and quality of life out to at least 6 months. Im-
provements in spirometry following bilateral upper lobe therapy can be equivalent
to those observed following lung volume reduction surgery.

P3528
Physiological consequence of lower vs upper lobe lung volume reduction in
patients with advanced emphysema
Edward Ingenito, Larry Tsai. Pulmonary and Critical Care Medicine, Brigham
and Women’s Hospital, Boston, MA, United States

Objective(s): Lower lobe lung volume reduction in patients with advanced emphy-
sema is associated with less benefit that upper lobe therapy. We present computer
modeling results that explain these observations, and can help direct treatment site
selection in patients undergoing lung volume reduction therapy.
Methods: The model considers alveoli as discrete units with an exponential
pressure-volume relationship of the form (V(Ptp) = Vmax – Ae-kPtp). Gravitational
effects on transpulmonary pressure (Ptp), the extent of tissue destruction, airway
closure effects, and extent of heterogeneity were incorporated as independent
variables for predicting RV and RV/TLC.
Results: Gravitational effects on Ptp are the major determinant of regional RV and
overall RV/TLC. In upper lobe heterogeneous emphysema, changes in Ptp from
volume reduction distend the remaining alveoli at end exhalation. However, RV
and RV/TLC are reduced due to a decrease in the total number of diseased alveoli
following treatment. In lower lobe heterogeneous emphysema, volume reduction
distends already stretched upper lobe alveoli attenuating treatment effects on gas
trapping. This phenomenon was more pronounced in homogeneous disease. Po-
tential benefits of lower lobe volume reduction could be completely negated by
upper lobe alveolar distention, resulting in no improvement, or even worsening of
RV and RV/TLC despite alveolar resection.
Conclusions: Gravitational effects largely explain why lower lobe volume re-
duction therapy is less therapeutic than upper lobe therapy. In patients with
homogeneous emphysema, lower lobe therapy can actual worsen gas trapping
despite resection of diseased tissue.

P3529
Effect of fissure integrity on the efficacy of bronchoscopic lung volume
reduction therapy using a peripheral acting tissue sealant in patients with
advanced upper lobe predominant emphysema
Helgo Magnussen1, Anne-Marie Kirsten1, Felix Herth2, Ralf Eberhardt2,
Franz Stanzel3, Reiner Bonnet4, Juergen Behr5, Mordechai Kramer6. 1Zentrum
for Pneumologie and Thoraxchirurgie, Pulmonary Research Institution,
Krankenhaus Grosshansdorf, Grosshansdorf, Germany; 2Pneumology and
Critical Care, Thoraxklinik University of Heidelberg, Heidelberg, Germany;
3Pneumology II and Endoscopy Service, Lungenklinik Hemer, Hemer, Germany;
4Pneumology, Zentralklinik Bad Berka GmbH, Bad Berka, Germany;
5Medizinischer Klinik III, University Bergmannsheil, Bochum, Germany;
6Pulmonary and Critical Care Medicine, Rabin Medical Center, Bellinson
Hospital, Petach Tikva, Israel

Objective(s): Results from the VENT Study (Sciurba F et al, NEJM 2010) in-
dicate that endobronchial valve therapy is most effective in patients with upper
lobe predominant heterogeneous (ULP) emphysema who have intact fissures. This
study examines how fissure integrity affects the response to endobronchial volume
reduction performed with the AeriSeal Emphysematous Lung Sealant System
(ELS), a peripheral-acting tissue sealant.
Methods: Lung volumes, tissue density, and disease heterogeneity were assessed
by CT scanning in 27 patients (age 62.6±7.5 yrs, 19 male) with advanced ULP
emphysema before and after ELS therapy. Post-treatment changes in lobar and
total lung volumes were correlated with fissure integrity and with physiological,
functional and quality of life outcomes out to 6 months.
Results: ELS therapy reduced lobar volumes independent of fissure integrity.
In ULP patients treated on the side of a complete fissure (n=12), lobar volume
reduction was 530±323 mL, vs 406±330 mL on the side of an incomplete fissure
(n=15; p=0.304). Improvements in pulmonary function (Complete vs Incomplete:
�FEV1 = +8.5% vs 8.9%), functional capacity (�MRCD = -1.1U vs -0.5U;
�6MWD = +43.3m vs +41.0m), and quality of life (�SGRQ = -6.0U vs -7.9U)
were similar in ULP patients with and without complete fissures although overall
reductions in RV/TLC (�RV/TLC = -6.7% vs -1.8%) were greater in those with
complete fissures.

Conclusions: Fissure integrity had minimal impact on the overall response to
endobronchial lung volume reduction therapy performed using ELS in patients
with advanced ULP emphysema.

P3530
Efficacy of bronchoscopic thermal vapor ablation and lobar fissure
completeness
Daniela Gompelmann1, Felix Herth1, Ralf Eberhardt1, Steven Kesten2, Claus
Peter Heussel3. 1Pneumology and Critical Care Medicine, Thoraxklinik
Heidelberg, Heidelberg, Germany; 2Clinical Department, Uptake Medical Corp,
Tustin, CA, United States; 3Diagnostic and Interventional Radiology with
Nuclear Medicine, Thoraxklinik Heidelberg, Heidelberg, Germany

Background: Bronchoscopic thermal vapor ablation (BTVA) ablates emphyse-
matous tissue through a localized inflammatory response followed by contractive
fibrosis and atelectasis leading to permanent lung volume reduction that should
not be influenced by collateral ventilation.
Objectives: To determine the correlation of clinical data from a trial of BTVA to
computed tomography (CT) assessment of fissure integrity.
Methods: Single arm study (n= 44) of patients with heterogeneous upper lobe
predominant emphysema with FEV1<45% predicted. Patients received BTVA to
the RUL or LUL in a single setting. Primary efficacy outcomes: FEV1 and SGRQ
at 6 months. Efficacy: lobar volume reduction (LoVR) from thin section multislice
CT, spirometry, body plethysmography, 6MWD and mMRC dyspnea score. The
treated lobar fissure was analyzed visually in non-enhanced pre-interventional CT.
Incompleteness of small fissure, upper half of right large fissure, and three thirds
of left large fissure were estimated in 5% increments and the relative amount of
fissure incompleteness calculated. Pearson correlation coefficients were calculated
for the association between fissure incompleteness and change in efficacy outcomes
(baseline to 6 months).
Results: Mean age 62 years, 50% men, FEV1 0.85 L (31% predicted), SGRQ 59
units, 6MWD 300m. Calculated relevant fissure incompleteness was 13% (median)
(range 0-63%). 38/44 patients (86%) had incompleteness in the relevant fissure.
Correlation coefficients (r) for the association of incompleteness to outcomes are
as follows: FEV1 0.17, LoVR -0.27, SGRQ -0.10, 6MWD 0, RV -0.18, RV/TLC
-0.14.
Conclusion: BTVA induced LoVR and improvements in clinical outcomes are
independent of fissure integrity.

P3531
Associations of efficacy outcomes following bronchoscopic thermal vapor
ablation (BTVA) for the treatment of heterogeneous emphysema
Peter Hopkins1, Felix J.F. Herth2, Gregory Snell3 , Kim Baker4, Christian Witt5,
Mark H. Gotfried6, Arschang Valipour7, Manfred Wagner8, Franz Stanzel9,
Jim Egan10, Steven Kesten11, Armin Ernst12. 1Lung Transplant Unit, Prince
Charles Hospital, Chermside, Australia; 2Pneumology and Critical Care
Medicine, Thoraxklinik Heidelberg, Heidelberg, Germany; 3Allergy Immunology
& Respiratory Medicine, The Alfred Hospital, Melbourne, Australia; 4Pulmonary
and Critical Care Medicine, University of Iowa, Iowa City, IA, United States;
5Pneumology, Charité Campus-Mitte, Berlin, Germany; 6Pulmonary Associates,
John C. Lincoln Hospital, Phoenix, AZ, United States;
7Ludwig-Boltzmann-Institute for COPD, Otto-Wagner-Hospital, Vienna, Austria;
8Pneumology, Klinikum Nürnberg, Nürnberg, Germany; 9Pneumologie, Zentrum
für Pneumologie, Hemer, Germany; 10Advanced Lung Disease Program, Mater
Misericordiae University Hospital, Dublin, Ireland; 11Clinical Department,
Uptake Medical Corp, Tustin, CA, United States; 12Pulmonary Critical Care and
Sleep Medicine, Caritas Ct. Elizabeth’s Medical Center, Boston, MA, United
States

Background: The associations among various COPD efficacy endpoints are vari-
able; however, the degree of correlation is often important in examining the
consistency of the results across measures that are not considered redundant.
Objectives: Determine the correlations of improvements in lung function and CT
analysis of lobar volume reduction (LoVR) to health outcomes following treatment
of heterogeneous emphysema with BTVA.
Methods: Single-arm trial of BTVA in patients with upper lobe predominant em-
physema. Patient criteria: FEV1 15% - 45% predicted, age 40-75 years, RV>150%,
TLC>100%, 6 minute walk distance (6MWD)>140 m, DLCO>20%, previous
pulmonary rehabilitation. Primary efficacy endpoints: FEV1 and St. George’s Res-
piratory Questionnaire total score (SGRQ) at 6 months. Other endpoints: body
plethysmography, mMRC dyspnea, 6MWD. Pearson correlation coefficients were
calculated for the association of changes from baseline to 6 months of physiologic
measures and LoVR to health outcomes.

SGRQ BODE mMRC 6MWD

FEV1 –0.26 –0.62 –0.57 0.22
FVC –0.07 –0.56 –0.53 0.37
RV 0.13 0.72 0.70 –0.25
TLC 0.15 0.63 0.59 –0.06
FRC 0.25 0.80 0.75 –0.26
IC –0.21 –0.52 –0.50 0.33
LoVR 0.32 0.51 0.48 0.03
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Results: 44 patients received BTVA. Mean age: 63 years, men 50%, FEV1 0.86
(31% predicted), RV 237% predicted, DLCO 35% predicted, SGRQ 59 units,
6MWD 300 m, mMRC 2.9.
Conclusion: Physiologic and CT LoVR outcomes correlate strongest with the
BODE score and the perception of dyspnea. The variable degree of correla-
tion among the health outcomes indicates the need to examine multiple efficacy
variables in emphysema and reinforce that the measures are not redundant.

P3532
Efficiency of the endo-bronchial volum reduction treatment for
heterogeneous lower lobe predominant emphysema
Turhan Ece1, Aysen Erer1, Zuleyha Bingol2. 1Pulmonary Department, Istanbul
University Istanbul Medical Faculty, Istanbul, Turkey; 2Pulmonary Department,
Istanbul Bilim University, Istanbul, Turkey

Background: Patients with severe chronic obstructive pulmonary disease (COPD)
have limited treatment options. Exercise capacity and health related quality of
life (HRQL) of these patients are affected by the progress of respiratory failure.
Thus, there is a need for new treatments that can palliate. Endo-bronchial volum
reduction treatment (EBVRT) which is a minimally invasive method has been come
up. Endobronchial valves (EBV) that allow air to escape from a pulmonary lobe
but not enter. It can induce a reduction in lobar volume that may thereby improve
lung function and exercise tolerance in patients with advanced emphysema.
Method: To evaluate the safety and effectiveness of the EBVRT of lower lobe
predominant heterogeneous emphysema. Functional capacity was evaluated with
spirometry, 6minute walk distance (6MWD). SGRQ were applied to evaluate the
HRQL.
Result: Five patients with heterogeneous lower lobe predominant emphysema (two
left, three right lower lobe) were treated with EBV. Most of the patients were male
(80%). The mean age was 65 years. Valves were placed into left lower lobe (n=2)
and right lower lobes (n=3). Valves were placed in airways with 100% technical
success. There were no procedure-related deaths and complications. At the third
month, there was an increase of 4.6% in the forced expiratory volume 1 second
(FEV1) and 2.3% increase of 6MWD were observed. Also, there was a decrease
of 2.3% in the SGRQ score was observed.
Conclusion: EBVRT for heterogeneous lower lobe predominant emphysema pa-
tients induced modest improvements in lung function, exercise tolerance, and
HRQL. EBVRT is a new safety method for the patients with severe COPD.

P3533
Multistage endobronchial valve treatment of emphysema
Amarilio Macedo1,2, Enio do Valle1, Silvia de Oliveira1, Sergio Pinto Ribeiro1,2 ,
Hugo de Oliveira1,2. 1Emphysema Treatment Group, Hospital Moinhos de Vento,
Porto Alegre, RS, Brazil; 2Thoracic Surgery, Hospital de Clínicas de Porto
Alegre, Porto Alegre, RS, Brazil

Of 59 patients with emphysema treated with endobronchial valves (EBV) at our
institution, nine were submitted to multistage strategies with placement of addi-
tional valves at varying intervals to complement initial treatment or compensate
for the natural decline associated with aging in this chronic disorder. All had se-
vere emphysema with heterogeneity > 15% as measured by parenchymal density
<-950HU. Three types of multistage strategies were used: bilateral (left/right),
replacement (removal and reinsertion of valves), and progressive (nonlobar to
lobar exclusion, upper/lower). Advantages of multistaging include protection from
abrupt physiological changes and pneumothorax. Also, in the absence of clear clin-
ical signs to predict response, multistaging allows a change in treatment approach,
and clearly demonstrates the safety of EBVs.

Multistage endobronchial valve treatment of patients with severe emphysema

Patient No. BODE* 1st treatment Interval 2nd treatment Initial Final
(months) strategy strategy

Progressive
16 6 R B1 L B1+2 29 L B1+2, B3, B4+5 BNLE LE
33 2 R B1 9 R B2, B3 NLE LE
37 7 L B8 6 L B9 NLE NLE
45 4 R B1, B2 10 R B3, B6 NLE LE+Segment

Replacement
20 3 R B1, B2, B3 40** R B1, B2, B3 LE LE

Bilateral
10 6 R B1, B2, B3 80 L B1+2, B3, B4+5 LE BLE
23 9 L B1+2, B3, B4+5 15 R B1, B2, B3 LE BLE
29 7 R B1, B2, B3 41 L B1+2, B3, B4+5 LE BLE
31 8 L B6, B8+9+10 12 R B8, 9, 10 +B4+5 LE BLE

BNLE = Bilateral nonlobar exclusion; BLE = Bilateral lobar exclusion; LE = lobar exclusion;
NLE = nonlobar exclusion; R = right lobe; L = left lobe. *Celli BR et al. N Engl J Med 2004;
350:1005-1012. **Valves were completely removed for one month.

Multistage strategies should be considered in all valve patients as part of their
routine follow-up.

P3534
Management of severe COPD patients using bronchoscopic valve lung
volume reduction: Preliminary results
Vladimir Parshin1, Michail Rusakov2, Dmitry Bazarov1, Zoya Kochneva2,
Maria Filimonova3. 1Thoracic Division, National Research Centre of Surgery,
Moscow, Russian Federation; 2Endoscopic Department, National Research
Centre of Surgery, Moscow, Russian Federation; 3Department of Functional
Examinations, National Research Centre of Surgery, Moscow, Russian Federation

Background: Despite of a modern level of anestesiology, reanimation and surgical
technics lethality after LVRS remains on range 2,5-4% and level of complications
in some clinics reaches 20%.
Aim: To fulfil a technique of bronchoscopic valve lung volume reduction (BLVR)
in management of COPD patients, to develop indications and contra-indications.
Materials and methods: 9 patients are undergone BLVR. Mean age was 56 y.
All have severe dyspnoe from 3 up to 4 points on scale MRC, FEV1 - 25±3%,
TLC - 134±23%, RV - 287±34%, a distance in 6-m test - 245±45 m. Criteria
of inclusion in BLVR program were similar to those at a LVRS. Procedures were
performed under local anesthesia with intravenous potentiation. Intervention car-
ried out on one lung in 8 cases. 1 patient undergone consecurive bilateral BLVR.
The unilateral valve of manufacture of “Medlung” (Russia) was established in a
bronchial tube of the most amazed lobe or segmentary bronchial tubes of adjacent
lobes for prevention of air bypass. The quantity of valves on one procedure varied
from 1 up to 2. Average duration of procedure was 35±12 minutes.
Results: All patients were discharged. Average hospital period was 4 days. 1
patients had severe allergy bronchitis in site of valve. 2 patients had severe COPD
exerebration. 6 patients had marked reduction of dyspnoe, improving quality of
life, increasing of physical tolerance, keeping up to 12 monthes after BLVR,
including FEV1 - 30±3%, TLC - 102±3%, RV - 247±14%.
Conclusions: Preliminary results testify to efficiency, safety and expediency of
BLVR in management of carefully selected severe COPD patients. We consider
BLVR as a treatment option before LVRS and LT.

P3535
Endoscopic lung volume reduction (ELVR) with the “endobronchial
Miyazawa valve” (EMV) in patients with severe emphysema, a prospective
pilot study
Alban Lovis1,2, Irini Lemontzi2, Giovanni Galluccio2. 1Internal Medicine,
CHUV, Lausanne, Switzerland; 2Center of Thoracic Endoscopy, Carlo Forlanini
Hospital, Roma, Italy

Introduction: The ELVR represent a new minimally invasive palliative option for
the treatment of severe emphysema. The EMV is a new device with different char-
acteristics compared to the others (a simple all in silicone structure, with a large
opening, inexpensive, and without special delivery system) and is little studied.
We believe this unidirectional valve is effective in reducing lung hyperinflation
and improving lung function and dyspnea of a subtype of emphysema patients.
We report here the data at one month for the first two patients
Method: Patients are affected from severe (FEV1<40%) heterogeneous emphy-
sema and major hyperinflation (RV>130%). The Outcomes are the adverse effects,
lung functions, exercice capacity and quality of life. The EMVs have been inserted
through a rigid bronchoscope in the target segmental or lobar bronchi supplying
the most hyperinflated parts of the lung in order to achieve an unilateral treatment
with lobar exclusion.
Results: Baseline to 1 month after insertion. The patients A and B have improved in
quality of life (St George’s respiratory questionnaire A -9,B -18 points, pulmonary
function (FEV1 A 0.51 to 0.62L and B 0.9 to 1.4L, RV A 4.49 to 2.53L and B 5.6 to
5.2L DLCO A 38 to 55.2% B 25 to 33% of predicted value) and exercise capacity
(6 min. walk test A +65m. B +120m.). No atelectasis was visible on radiological
control but signs of air trapping were reduced.
Adverse effects: Two episodes of bronchospasm in the first patient well controlled
by medical therapy, and none in the second.
Conclusion: Our preliminary encouraging experience describe a new tool for the
therapy of selected emphysema patients.

P3536
Comparison between Chartis® pulmonary assessment system detection of
collateral ventilation vs. corelab CT fissure analysis in predicting atelectasis
in emphysema patients treated with endobronchial valves
Daniela Gompelmann1, Ralf Eberhardt1, Dirk-Jan Slebos2, Joachim Ficker3,
Frank Reichenberger4, Lars Ek5, Bernd Schmidt6, Felix J.F. Herth1.
1Pneumology, Thoraxklinik at University Hospital, Heidelberg, Germany;
2Pneumology, University Medical Center, Groningen, Netherlands; 3Pneumology,
Klinikum Nuernberg, Nuernberg, Germany; 4Pneumology, University Hospital,
Giessen, Germany; 5Pneumology, University Hospital, Lund, Sweden;
6Pneumology, University Hospital, Halle, Germany

Introduction: Accuracy of the Chartis® Pulmonary Assessment System in iden-
tifying responders after endobronchial valve (EBV) treatment is the subject of a
recently concluded multi-center European Study. The Chartis system quantifies
collateral ventilation (CV) by sealing a lung compartment and measuring its air
pressure and flow. When the resistance value >10, the patient is “CV Negative;”
when the resistance value ≤10, the patient is “CV Negative;”. Fissure analysis
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prediction of LVR response is based on “completeness” or “incompleteness” of
the target lobe fissure. In this study, the predictive value of the HRCT vs. Chartis
assessment is compared.
Objective: To determine whether the accuracy of CV assessment is comparable
to fissure analysis from HRCT in predicting clinically significant LVR following
EBV treatment.
Methods: Baseline and 30-day follow-up HRCTs of EBV treated patients were
evaluated by an independent, blinded core lab(s). A Chartis assessment was con-
ducted prior to the baseline core lab reading. The baseline HRCT fissure results and
the Chartis assessments were compared for a “matched” prediction, and reviewed
against the LVR in the treated lobe as measured by 30-day HRCT.
Results: Data for 31 patients is available to date. Analysis of up to 75 patients
is expected for ERS. In 31 patients, Chartis and CT matched 24 times (77.4%).
Chartis and CT did not match 7 times (22.6%).
Conclusion: Accuracy of the Chartis® System is comparable to Corelab review of
HRCT, and may be used in lieu of fissure analysis to predict clinically meaningful
LVR following EBV treatment.

P3537
Bronchoscopic assessment of collateral ventilation predicts outcome of
endoscopic lung volume reduction with valves
Wolfgang Gesierich, Norbert Weber, Andreas Fertl, Karl Häussinger. Department
of Pulmonology, Asklepios-Fachkliniken München-Gauting, Gauting, Germany

Background: Collateral Ventilation (CV) is a cause of failure of endoscopic lung
volume reduction (ELVR) with endobronchial valves (EBV). The Chartis system
(PulmonX, USA) measures CV in the target lobe of ELVR to predict outcome and
aid patient selection.
Aims: To test this hypothesis we correlated Chartis values with outcome of ELVR
with EBV.
Methods: In 15 patients with severe heterogeneous emphysema we measured CV
with Chartis in the target lobe of ELVR and achieved complete lobar exclusion
with Zephyr EBV. We measured lung function, 6MWD, SGRQ and radiological
outcome at baseline and one month.
Results: In 2 patients a valid Chartis signal was not obtained, 3 patients showed
high CV (Chartis value <10 = CV+ve) and 10 patients low CV (Chartis value >10
= CV-ve). The CV-ve group compared to the CV+ve group showed significant
improvement of obstruction (�FEV1 0,23±0,13L vs. -0,05±0,18L; p=0,018) and
hyperinflation (�RV -1,00±0,62L vs. 0,02±0,78L; p=0,037). �6MWD was 58,6m
vs. 43,3m (ns) and �SGRQ was -10,5 vs. -2,0 (ns). 10/15 patients had a response
to EBV (8 CV-ve, 2 whithout valid Chartis signal). Atelectasis developed in 8/15
patients (6 CV-ve, 2 without valid Chartis signal). Of the 5/15 non-responders
(�FEV1 <0,112L; �SGRQ <-4; no atelectasis), 3 were CV+ve and 2 CV-ve.
Conclusions: In our patient cohort Chartis adequately predicted outcome of ELVR
with EBV in 11/15 patients. In 2 patients a valid Chartis measurement could not be
obtained. 2 patients, although the Chartis reading was interpreted as CV-ve, were
non-responders. Despite these limitations, Chartis in our preliminary experience
seems a valuable tool to select patients for ELVR with EBV.

P3538
One year follow-up of intrabronchial lung volume reduction in
alpha-1-antitrypsin deficiency and severe emphysema
Gunnar Hillerdal, Stephanie Mindus. Lung Medicine and Allergy, Karolinska
Hospital, Stockholm, Sweden

Introduction: In patients with alpha-1-antitrypsin (AAT) deficiency, severe em-
physema mainly localized to the lower lobes can develop. Volume reduction
surgery (LVRS) is not recommended in these patients.
Objectives: One-way valves in selected bronchi can reduce the size of hyper-
inflated lung areas, and we decided to make a pilot study of intra-bronchial volume
reduction (IBVR) in patients with AAT deficiency and severe lower lobe disease.
Methods: In patients aged 40-80 years, with RV >150% and FEV1sec 15-45%
of predicted, and predominantly lower lobe disease, IBRV with installation of 3-4
valves in one selected lower lobe was performed.
Results: Five patients were included. There were no complications. An immediate
improvement, both subjectively and objectively, occurred and remained during the
six months the patients have been followed. FEV1sec increased from a mean of
0.76 to 1.2 L (57%) and RV decreased from 5.7 L to 4 L (42%).
Conclusion: IBRV seems to be a safe, reversible, and simple method to im-
prove lung function in selected patients with AAT deficiency. Further studies are
warranted.

P3539
Endobronchial identification of persistent peripheral bronchopleural fistula
with digital chest tube monitoring followed by treatment with endobronchial
one-way valve implantation
Irene Firlinger1, Elisabeth Stubenberger2, Michael Müller2, Otto Burghuber1,
Arschang Valipour1. 1Respiratory and Critical Care Medicine, Otto Wagner
Hospital, Ludwig-Boltzmann-Institute for COPD and Respiratory Epidemiology,
Vienna, Austria; 2Thoracic Surgery, Otto Wagner Hospital, Vienna, Austria

Introduction: Bronchopleural fistula (BPF) is associated with high morbidity and

mortality and causes prolonged hospital stay and costs. Surgery remains the treat-
ment of choice, however, many patients are at high risk or unwilling to undergo
thoracotomy.
Objectives: To present a standardized approach of endoscopic diagnosis and
treatment of persistent peripheral BPF.
Methods: 10 patients with persistent air leaks (presence of chest tube >7 days)
underwent bronchoscopy with balloon occlusion technique and digital monitoring
of airflow in order to identify the peripheral source of bronchopleural fistula. En-
dobronchial one-way valve implantation (Spiration Inc., Olympus) was performed
on a segmental or subsegmental level to block ventilation to the BPF.
Results: Mean chest tube drainage time prior to the intervention was 22±13 days.
The source of the BPF was endoscopically identified in all cases. Bronchoscopic
valve implantation (1.6±0.8 valves per patient) was performed successfully in all
patients. Using digital chest tube monitoring air flow immediately decreased from
1026±695ml/min to 56±71ml/min (p < 0,001), indicating successful cessation of
the leakage. 2 patients underwent additional chemical pleurodesis. The chest tube
was removed 8±5 days after bronchoscopy. There was no evidence of recurrence
during a mean follow-up time of 2 months.
Conclusion: Using a standardized approach in endobronchial diagnosis followed
by endobronchial one-way valve implantation results in a high responder rate in
patients with peripheral BPF.

P3540
Bronchoscopic injection of absolute ethanol in patients with persistent air
leak from chest tube drainage
Cheol-Hong Kim, Ah-Leum Lim, In-Gye Hyun. Department of Internal
Medicine, Hallym University College of Medicine, Seoul, Republic of Korea

Background: Chest tube drainage (CTD) has indicated for the treatment of pneu-
mothorax, hemothroax and after thoracic surgery. But, in the case of incomplete
lung expansion and/or persistent air leak from CTD, medical or surgical tho-
racoscopy or, if that is unavailable, limited thoracotomy should be considered.
We evaluate the efficacy of bronchoscopic injection of absolute ethanolamine to
control persistent air leak in patients with CTD.
Methods: Patients who had persistent or prolonged air leak from CTD were
included consecutively. We directly injected 1.0 ml aliquots of ethanolamine into
a subsegmental or its distal bronchus where is probably air leakage site, 1 to 20
times using injection needle through a fiberoptic bronchoscope.
Results: 15 patients (all men) were enrolled. There were 14 spontaneous pneu-
mothorax (5 idiopathic, 6 chronic obstructive pulmonary disease (COPD) and 3
post-tuberculosis) and 1 empyema associated with broncho-pleural fistula in the
study. Of 14 patients with ethanolamine injection therapies, five had previous
surgical therapy, wedge resection for bullae, but the others didn’t have. Twelve
were successfully treated by an ethanolamine injection therapy alone. But three
(idiopathic, COPD and post-tuberculosis) were failed and followed by a surgery
(2 cases) or pleurodesis (1 case). Minor complications such as fever, chest pain
and transient pneumonic infiltrations occurred after the therapy. With successful,
the time to discharge was about 3 days (median).
Conclusions: Bronchoscopic ethanolamine injection therapy may be partially
useful in controlling air leakage and reducing the hospital stay in patients with
CTD.

P3541
Results of BODE index in the European multicenter study for the treatment
of advanced emphysema with bronchial valves
Vincent Ninane1, Christian Geltner2, Michela Bezzi3, Jens Gottlieb4,
Luis Seijo5, Mohammed Munavvar6, Antoni Rosell7, Steven Springmeyer8,
Xavier Gonzalez8. 1Pulmonary Medicine, St. Pierre Hospital, Brussels, Belgium;
2Pulmonary Medicine, LKH Natters, Innsbruck, Austria; 3Pulmonary Medicine,
Hospedale Civili di Brescia, Brescia, Italy; 4Pulmonary Medicine, Medizinische
Hochschule, Hannover, Germany; 5Pulmonary Medicine, Clinica Universitaria
de Navarra, Pamplona, Spain; 6Pulmonary Medicine, Royal Preston Hospital,
Preston, United Kingdom; 7Pulmonary Medicine, Hospital Universitario de
Bellvitge, Barcelona, Spain; 8Clinical Research, Spiration Inc., Redmond, United
States

The BODE index evaluates the risk of mortality in patients with COPD. The
VENT study (un-blinded, randomized with a medical control arm) reported that
at 6 months, 40.6% of subjects treated with the Zephyr® (Pulmonx) valve in
a single lobe, achieved at least a 1-point improvement in the BODE index as
compared with only 18.6% of controls. We reported positive results of a blinded
and randomized sham bronchoscopy controlled study evaluating the IBV® Valve
System (Spiration) treating both upper lobes in subjects with advanced emphysema
but, without the goal of lobar atelectasis.
Methods: BODE was calculated at baseline and 3-months (blinded study period)
in subjects in whom all necessary data was available.
Results: With the exception of 1 subject in the treatment group (TG), blinding
was maintained. BODE improvement was -0.32±1.4 and -0.33±1.1 in the TG and
CG respectively (p = NS).
Approximately half of the TG had improvements that may reflect treatment and
positive study effects. In contrast with the not-blinded VENT control arm, 36% of
the CG had improvements that could only be explained by positive study effects
and/or placebo.
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Groups BODE improve –1 or > BODE decline +1 or > No change

Treatment (N=31) 15 (48.4%) 8 (25.8%) 8 (25.8%)
Control (N=33) 12 (36.4%) 7 (21.2%) 14 (42.4%)
Total (N=64) 27 (42.2%) 15 (23.4%) 22 (34.4%)

Conclusions: In this blinded study, there were BODE improvements for the TG
and CG. Comparison with the VENT study suggests more BODE responders if
there is a blinded CG arm. Well designed blinded and randomized studies are
possible, may benefit patients in both groups and are needed to evaluate these
therapies.

P3542
High resolution computed tomography (HRCT) measurements of lobar
volume reduction associated with bronchoscopic thermal vapor ablation
(BTVA) in patients with heterogeneous emphysema
Arschang Valipour1, Felix J.F. Herth2, Gregory Snell3 , Peter Hopkins4,
Kim Baker5, Christian Witt6, Mark H. Gotfried7, Manfred Wagner8,
Franz Stanzel9, Jim Egan10, Steven Kesten11, Armin Ernst12.
1Ludwig-Boltzmann-Institute for COPD, Otto-Wagner-Hospital, Vienna, Austria;
2Pneumology and Critical Care Medicine, Thoraxklinik Heidelberg, Heidelberg,
Germany; 3Allergy Immunology & Respiratory Medicine, The Alfred Hospital,
Melbourne, Australia; 4Lung Transplant Unit, Prince Charles Hospital,
Chermside, Australia; 5Pulmonary & Critical Care Medicine, University of Iowa,
Iowa City, United States; 6Pneumology, Charité Campus-Mitte, Berlin, Germany;
7Pulmonary Associates, John C. Lincoln Hospital, Phoenix, United States;
8Pneumologie, Klinikum Nürnberg, Nürnberg, Germany; 9Pneumologie, Zentrum
für Pneumologie, Hemer, Germany; 10Advanced Lung Disease Program, Mater
Misericordiae University Hospital, Dublin, Ireland; 11Clinical Department,
Uptake Medical Corp., Tustin, United States; 12Pulmonary, Critical Care and
Sleep Medicine, Caritas St. Elizabeth’s Medical Center, Boston, United States

Background: High resolution computed tomography (HRCT) may be used to
assess the extent of lobar volume reduction associated with bronchoscopic lung
volume reduction (LVR).
Objectives: Analysis of HRCT profiles of patients before and after BTVA in the
treatment of heterogeneous emphysema during a clinical trial.
Methods: HRCT scanning was used as a key inclusion criterion for a single-arm
trial of BTVA in patients with heterogeneous emphysema. Patients were included
if they had a CT determined heterogeneity index (HI) >1.2 (HI = tissue to air
ratio (TAR) lower lobe/upper lobe), FEV1 15%-45% predicted, age 40-75 years,
RV>150%, TLC>100%, 6 minute walk distance (6MWD)>140 m, DLCO>20%,
previous pulmonary rehabilitation.
Results: 44 patients (mean age 62yrs, FEV1 31% predicted, residual volume
237%, DLCO 35%) received unilateral upper lobe BTVA. HRCT assessed lobar
volume reduction post BTVA was 48% after 3 months and 46% after 6 months.
HRCT findings at baseline, 3 and 6 months according to the treated upper lobe
were as follows:

RUL (n=24) LUL (n=20)

Baseline 3 months 6 months Baseline 3 months 6 months

Lung tissue (g) 134±35 126±42 102±28* 114±36 117±74 92±39*
Lung volume (ml) 1589±513 820±613* 813±650* 1365±421 636±358* 649±383*
TAR (%) 9±1 242±747 318±887 8±1 99±287 80±267*

*p<0.05 vs. baseline.

At 6 months, HI decreased from 1.67 to 0.99 (right lung) and 1.76 to 1.04 (left
lung) (p<0.05).
Conclusion: HRCT analysis demonstrates significant lung volume reductions fol-
lowing BTVA. Reductions of tissue mass at 6 months are consistent with lung
remodeling.

391. Molecular markers: diagnosis and
management of malignant pleural effusions

P3543
Expression of ERK2 and p38α kinases in pleural mesothelial cells after
exposure to asbestos fibers
Lisete Teixeira1, Milena Acencio1, Roberta Sales1, Francisco Vargas1,
Leila Antonangelo1,2, Carlos Silva1, Karina Pereira1, Evaldo Marchi1,3.
1Pulmonary Division - Pleura Laboratory, Heart Institute (InCor) - University of
São Paulo Medical School, São Paulo, Brazil; 2LIM 03 - Clinical Laboratory -
Pathology Department, University of São Paulo Medical School, São Paulo,
Brazil; 3Pulmonary Division, Jundiai Medical College, Jundiai, Brazil

Asbestos is known to stimulate gene expression in a variety of cell types via down-

stream intracellular signaling cascades. This mechanism includes the mitogen-
activated protein kinases, which can lead to increased transcriptional activation of
genes related to cell proliferation, apoptosis and inflammation.
Objectives: To quantify and to compare the expression of ERK2 and p38α in
pleural mesotelial cells (PMC) exposed to crocidolite or chrysotile fibers.
Material and methods: C57/Bl6 mice received intrapleural injection of crocidolite
or chrysotile fibers (3.0 ug/cm2) or PBS (control). After 1, 7, 14 and 30 days the
animals were euthanized and PMC were extracted. ERK2 and p38α levels were
measured by ELISA. Results are expressed in mean ± SD using t-test (p <0.05).
Results: In the control group ERK2 and p38α levels were undetectable. Both
crodidolite and chrysotile stimulated PMC to produce kinases, as shown in the
table.

ERK2 p38α

Crocidolite Chrysotile Crocidolite Chrysotile

1 day 234.8±77.3 211.8±86.8 397.1±123.1 218.6±58.9*
7 days 1,604.2±596.5 639.6±346.0* 527.8±98.8 399.2±62.8*
14 days 6,070.0±1,104.7 3,117.7±1,325.2* 1,841.1±483.6 1,001.8±157.4*
30 days 9,292.7±898.8 5,915.7±1,606.7* 2,595.9±542.3 1,378.7±377.1

*p<0.05 when crocidolite × chrysotile were compared.

Conclusions: Our data demonstrated that crocidolite produced higher levels of
ERK2 and p38α than chrysotile, in a time-dependent fashion. More studies are
needed to examine whether activation of this pathway is functionally linked to cell
inflammation and cellular apoptosis induced by asbestos fibers and its role in the
carcinogenesis of mesothelioma.

P3544
Prognostic value of promoter hypermethylation of tumor suppressor genes in
malignant pleural fluid
Maribel Botana-Rial1, Loreta de Chiara2, Virginia Leiro-Fernández1,
Diana Valverde2, Cristina Represas- Represas1, Ana Isabel González-Silva1,
Alberto Fernández-Villar1. 1Unit of Interventional Bronchopleural Pathology,
Pneumology Department. Respiratory and Infectious Disease Research Group.
Bio-Medical Research Institute of Vigo, University Hospital Complex of Vigo
(CHUVI), Vigo, Pontevedra, Spain; 2Deparment of Biochemistry, Genetics and
Immunology, Faculty of Biology, University of Vigo, Vigo, Spain

Background: To determine the prognostic value of promoter hypermethylation of
p16/INK4a, MGMT, BRCA1 and RAR β genes in pleural fluid (PF) and other
clinicopathological parameters in malignant pleural effusion (MPE).
Methods: We evaluated 49 patients.We recorded clinical characteristics, char-
acteristics of the PF, the detection of promotor hypermethylation of the tumor
suppressor genes in PF by methylation-specific polymerase chain reaction.
Results: We inclued 37 (75.5%) lung cancer patients and 12 (24.6%) with
others epithelial neoplasias.The median time of global survival was of 255.5
(IC 95%:56-488.5) days.Parameters associated with a minor survival were: the
presence of others metastasis (p=0.003); no chemotherapy treatment (p=0.001);
pH<7.28 (p=0.004); glucose<60 (p=0.002) and the absence of some methylated
gene (p=0.003).After the multivariate analysis, chemotherapy treated have a sig-
nificantly reduced risk of death (OR=0.05;p = 0.001).Patients with metastasis (OR
= 5.1;p=0,001) and patients with pH <7.28 (OR=3.2;p=0.03) have more risk of
death.Chemotherapy treatment received (OR=0.1;p=0.001) and the presence of
methylated genes (OR=0.2;p=0.02) were factors associated with major survival in
patients with lung adenocarcinoma diagnosis.
Conclusions: In patients with lung adenocarcinoma, the presence of promotor hy-
permethilation of genes and history of chemotherapy treatment were significantly
associated with major survival.Tumor extension, not having received chemotherapy
and the caracteristics of the PF were factors related to the risk of death in all MPE
patients analyzed.
FIS-FEDER PI081100, Conselleria de Sanidade PS08/18, SOGAPAR 2007, In-
tensification activity from FIS

P3545
Endogenous thrombin potential (ETP) in pleural effusions
Lisete Teixeira1, Marjorie Colombini2, Francisco Vargas1, Milena Acencio1,
Ruth Siqueira2, Carlos Silva1, Vanessa Alvarenga1, Leila Antonangelo1,2 .
1Pulmonary Division - Pleura Laboratory, Heart Institute (InCor) - University of
São Paulo Medical School, São Paulo, Brazil; 2LIM 03- Clinical Laboratory -
Pathology Department, University of São Paulo Medical School, São Paulo, Brazil

The coagulation system plays an important role in the physiopathological mech-
anisms of inflammatory diseases compromising the pleural space. Endogenous
thrombin potential (ETP) is a new marker used to evaluate coagulation sys-
tem that recording hypercoagulability, as well as, hypocoagulability and reflects
quantitatively the measure of generated thrombin.
Objetive: To evaluate the ETP in pleural effusions of different etiologies.
Methods: Thirty seven patients with pleural effusion were enrolled, previous
to any treatment: 10 Lung cancer (LC), 6 breast cancer (BC), 11 tuberculosis
(TB) and 10 transudates (TD). ETP in plasma (P) and pleural fluid (PF) were
quantified by using the BCS system (Siemens, Germany). The results (mA) were
calculated by mathematical derivation from the kinetic reaction developed where
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ETP is expressed by the area under the curve (AUC). Statistical analysis: One Way
Anova.
Results: In plasma, the ETP levels were lower in the TD group. In pleural fluid,
the higher levels were observed in the BC group. However, considering the pleural
effusions altogether, no statistical differences were observed between transudates
and exudates.

ETP levels in plasma and pleural fluid

LC BC TB TD p

P 407.4±18.8 425.4±54.1 350.9±38.5 285.7±27.8* 0.009
PF 75.6±27.2 249.1±78.3* 123.5±55.6 77.7±19.9 0.006

*p<0.05.

Conclusion: This preliminary result shows that ETP may be useful to character-
ize the fibrinolytic response of the pleural space in inflammatory conditions. A
greater number of malignant and infectious exudates need to be studied to better
understanding the real usefulness of ETP in the mechanism of pleural effusion
formation, as well as, the management of therapeutic approach.
Support: CNPq, FAPESP

P3546
Diagnostic and prognostic significance of survivin levels in malignant pleural
effusion
Didem Görgün1, Funda Seçik1, Kenan Midilli2 , Vakur Akkaya3, Pinar Yildiz1.
1Pulmonology, Yedikule Chest Disease and Surgery Training and Research
Hospital, Istanbul, Turkey; 2Department of Clinical Microbiology, Istanbul
University, Cerrahpasa School of Medicine, Istanbul, Turkey; 3Department of
Medicine, Istanbul University, Istanbul School of Medicine, Istanbul, Turkey

We aimed to evaluate the diagnostic and prognostic value of measuring survivin
levels which is an inhibitor of apoptosis in pleural effusions.
Methods: Group I, malignant (MPE) (n=53); Grup II, tuberculosis (TPE) (n=18);
Group III transudative (TE) (n=9) effusions were enrolled prospectively. We used
ELISA to analyze 80 effusions for survivin. The accuracy of diagnosis and the
correlation between survivin and survival in MPE were analyzed.
Results: Survivin level was 40.32±75.06 in MPE, 15.83±10.92 in TPE and
8.33±8.67 in TE. According to survivin level there was no istatistical significant
difference between study groups. (p=0.182). When the patients divided two group
as malignant and non-malignant pleural effusion, survivin level was significantly
higher in MPE (40.32±75.06) than in non-MPE (13.33±2.05) (p=0.011). The cut-
off value for survivin levels detected by ROC curve analysis was 7.5 pg/ml, with
sensitivity and specifity values of%72,%44, respectively. There was no correlation
between survivin level and age, sex, location, fluid pH, glucose, protein, albumine
and ADA level while there was significant correlation with fluid LDH. (r=0.045;
p<0.001). No correlation between survivin levels and survival were detected in
MPE.
In conclusion, survivin expression levels detected with ELISA can be usefull
for the differential diagnosis of MPE and non-MPE despite TPE can cause false
positive results in high prevalent countries. Specifity and sensitivity results could
be better when cases of tuberculosis has been ruled out. Further studies are needed
which included larger group of patients with other exudative effusions.

P3547
The value of mesothelin in pleural effusion vs histology by medical
thoracoscopy
Carmen Manta1, Paola Ferro2, Enrico Battolla3, Maria Cristiana Franceschini2,
Massimiliano Sivori1, Silvia Simonini4, Alessandra Bonotti5, Franco Fedeli2 ,
Silvio Roncella2, Pier Aldo Canessa1. 1Pneumology, San Bartolomeo Hospital,
Sarzana, La Spezia, Italy; 2Histopatology and Cytopathology, San Bartolomeo
Hospital, Sarzana, La Spezia, Italy; 3Clinical Pathology, San Andrea Hospital, La
Spezia, Italy; 4Preventive Medicine, asl 5 Spezzino, La Spezia, Italy; 5Preventive
Medicine, Azienda Ospedaliero-Universitaria Pisana, Pisa, Italy

Pleural effusions (PE) are frequently the presenting symptom of neoplastic disease.
Serum mesothelin related peptide (SMRP) is a new biomarker for the diagnosis of
mesothelioma. The aim of this study was to investigate the diagnostic significance
of mesothelin in PE of unknown origin.
Pleural fluid, obtained from 104 patients between March 2008 and October 2009,
were compared with histology of pleural biopsy taken during consecutive medical
thoracoscopy. We had: 34 PE from mesotheliomas (25 epitheliomorphic, 9 sarco-
matoid), 35 from pleural metastasis, 35 from benign diseases. SMRP concentrations
was obtained using an ELISA test. SMRP levels in PE were significantly higher
in patients with epitheliomorphic mesothelioma (mean ±SD, 46,55 nM ± 44,29)
than in patients with sarcomatoid mesothelioma (16.11 nM± 25.02) (p=0.061),
pleural metastasis (7.52 nM± 10.77) (p<0.0001), benign diseases (5,82 nM±
8,86) (p<0.0001) and in patients with malignant diseases (22.78 nM± 34.02)
(p<0.005) than benign diseases. Using ROC curve analysis, pleural fluid SMRP
offered an AUC of 0.767 in its ability to differentiate between mesothelioma and
all other diagnosis at a cutoff value of 19.6 nM. The diagnostic sensitivity and
specificity of pleural fluid SMPR concetration for distinguishing mesothelioma
from other causes of PE, at 19.6 nM, were 58.8% and 97.1%, respectively.
Pleural SMRP levels higher than 19.6 nM were observed in 18/25 (72%) patients

with epiteliomorphic mesothelioma, in 5/35 (14.3%) with pleural metastasis, in
2/9 (22.2%) with sarcomatoid mesothelioma, 1/35 (2.9%) with benign diseases.
SMRP has the potential to add clinically significant information in the work-up of
patients with a PE of unknown origin.

P3548
Pleural fluid proGRP in the diagnosis of neuroendocrine – Related lung
carcinomas
Leila Antonangelo1,2, Ernesto Terreri2, Lisete Teixeira1, Debora Rosolen2,
Leslie Kulikowski2, Vanessa Alvarenga1, Roberta Sales1, Francisco Vargas1.
1Pulmonary Division - Pleura Laboratory, Heart Institute (InCor) - University of
São Paulo Medical School, São Paulo, Brazil; 2LIM 03 - Clinical Laboratory,
Pathology Department, University of São Paulo Medical School, São Paulo, Brazil

Pro-gastrin-releasing peptide (ProGRP) is a neuropeptide associated with tumors
of neuroendocrine lineage which has been used to differentiate small cells from
non small cells lung carcinomas.
Objective: To evaluate the ProGRP in pleural fluid (PF) of patients with malignant
pleural effusion (MPE).
Methods: ProGRP was quantified by chemiluminescence immunoassay with mi-
croparticles (CMIA, Architect, Abbott) in PF (collected in EDTA tubes) from 49
patients with MPE (45) and benign effusions (4). Malignant samples corresponded
to pleural metastasis of: neuroendocrine lung carcinoma (3), breast (7), lung
adenocarcinoma (20), lung poorly differentiated carcinoma (4), bronchioloalveolar
adenocarcinoma (1), and others (10). Benign cases corresponded to parapneumonic
(3) and lupus-related effusions (1).
Results: Considering 4 levels, we obtained: 0 to 46 pg/mL: 37 (75%); 47 to 100
pg/mL: 4 (8.2%); 101 to 200 pg/mL: 2 (4.1%) and > 200 pg/mL: 6 (12.2%)
of cases. The benign cases and most of the metastatic effusions were in level
1. All cases in level 2 corresponded to lung adenocarcinoma. In level 3, one
case corresponded to a poorly differentiated lung carcinoma and one to bronchi-
oloalveolar adenocarcinoma. In level 4, two cases were poorly differentiated lung
adenocarcinoma, and one was a sarcoma of the omentum with pleural metastasis;
the remaining 3 cases corresponded to tumors of neuroendocrine lineage. In these
cases, the concentration of ProGRP was higher than 30,000 pg/mL.
Conclusion: PF ProGRP can be useful in identifying pleural metastasis of undif-
ferentiated tumors. Although a greater number of cases should be studied, it seems
unequivocal its importance in recognizing neuroendocrine lineage tumors.

P3549
Expression of matrix metalloproteinases (MMPs) and tissue inhibitors of
metalloproteinases (TIMPs) in pleural effusions
Lisete Teixeira1, Leila Antonangelo1,2, Juliana Puka1, Roberta Sales1,
Milena Acencio1, Barbara Silva1, Francisco Vargas1, Evaldo Marchi1,3.
1Pulmonary Division - Pleura Laboratory, Heart Institute (InCor) - University of
São Paulo Medical School, São Paulo, Brazil; 2LIM 03 - Clinical Laboratory -
Pathology Department, University of São Paulo Medical School, São Paulo,
Brazil; 3Pulmonary Division, Jundiai Medical College, Jundiai, Brazil

Metalloproteinases represent a group of proteolytic enzymes responsible for cleav-
ing of the extracellular matrix. Its activity is controlled by specific tissue inhibitors.
MMPs can be altered in inflammatory and malignant processes.
Objective: To evaluate the expression of MMPs and TIMPs and their correlation
with inflammatory and fibrosis markers in pleural effusion of different etiologies.
Methods: Eighty-two patients with pleural effusion were included: 30 tuberculosis
(Tb), 25 malignant (Ca) and 25 transudates (Trans). Pleural fluid levels of MMPs
(1, 2, 8 and 9), TIMPs (1 and 2), VEGF, IL-6 and TGF-β1 were quantified by
ELISA. Statistical analysis: One Way Anova and Spearman’s correlation.
Results: Except MMP-1 and TIMP-2, all parameters were higher in exsudates
than transudates. MMP-8, MMP-9 and IL-6 levels were higher in Tb than Ca or
Trans. The better correlation between MMPs and cytokines were observed in Tb
group (MMP-9 x TGF-β1 and MMP-9 x VEGF).

MMPs, TIMPs and cytokines in pleural effusion

Parameters Tb Ca Trans p

MMP-1 483±180 327±178 84±16 0,514
MMP-2 271±74* 156±10 166±10 0,009
MMP-8 2037±388*# 1026±289* 109±22 <0,001
MMP-9 1129±201*# 600±144* 79±17 <0,001
TIMP-1 1903±64* 1856±40* 720±21 <0,001
TIMP-2 227±8 232±9 229±8 0,918
IL-6 6886±708*# 3213±524* 840±105 <0,001
VEGF 1891±269* 1954±242* 330±40 <0,001
TGF-β1 986±108* 1418±178* 208±32 <0,001

p<0.05: *compared with Trans; #compared with Ca

Conclusions: Most of the MMPs and TIMP-1 seems to be involved in the patho-
genesis of tuberculous and malignant pleural effusion. The correlation between
MMP-9 and TGF β1 could be related to the pleural thickness observed in some
cases of tuberculosis.
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P3550
Diagnostic yield of cytology in malignant pleural effusion: Impact of volume
and repeated thoracentesis
Mehrdad Solooki. Internal Medicine-Pulmonary Division, Shahid Beheshti
University of Medical Sciences, Tehran, Islamic Republic of Iran

Pleural effusions are a common finding in patients with cancer,and the diagnosis
is important in view of prognosis and management.We conducted this study to
determine the sensitivity of pleural fluid cytology and also to check the minimum
volume required for best diagnostic yield of cytology and the effect of repeated
thoracentesis on the results.
Methods: This prospective - descriptive study in patients with exudative pleural
effusion during a period of 24 months (from September 2007 to August 2009)
had been admitted in massih-daneshvari hospital in Tehran-Iran.The patients un-
derwent thoracentesis and pleural fluid cytology and subsequently followed up for
six months. Diagnostic value of cytology in general and also of different volume
of pleural fluid and impact of repeated thoracentesis were investigated.
Results: A total of 318 patients were studied. Sensitivity of cytology for diagnosis
of pleural malignancy was 40.8% (p=0.004). The sensitivity of first, second and
third cytologic exam was 11.6%, 16.8% and 23.8% respectively. Sensitivity of
tests with increasing the volume of fluid was increased (p=0.004)).

Diagnostic yield of cytology in various volume range

Fluid volume (ml) Number Sensitivity* (%) NPV** (%)

<10 65 25.7 53.6
11–20 96 29.5 62.7
21–30 69 42.8 80
31–40 48 63.6 76.5
>40 40 65.0 74.1
Total 318 40.8 67.6

*P=0.004 based on Chi-square test (P<0.001 for trend test), **P=0.012 based on Chi-square test
(P<0.001 for trend test).

Discussion and conclusion: The sensitivity of cytology based on the study was
40.8%, and it is necessary to consider a minimum volume of fluid (31-40 cc) and
to repeat the test to achieve the best results.

P3551
Clinical and laboratorial variables useful in the differential diagnosis of
pleural effusions secondary to tuberculosis or lymphoma
Roberta Sales1, Francisco Vargas1, Lisete Teixeira1, Roberto Onishi1,
Eduardo Genofre1, Caroline Oliveira1, Leila Antonangelo1,2. 1Pulmonary
Division - Pleura Laboratory, Heart Institute (InCor) - University of Sao Paulo
Medical School, São Paulo, Brazil; 2LIM 03 - Clinical Laboratory, Pathology
Department, University of Sao Paulo Medical School, São Paulo, Brazil

Tuberculosis (TB) and Lymphoma (LYM) represent two important causes of
lymphocytic effusions. Due to the similarity of clinical and laboratorial features
between these clinical conditions, the differential diagnosis frequently represents
a challenge to the physicians.
Objective: To describe clinical and laboratory variables capable to differentiate
these diseases.
Methods: We analyzed pleural fluid of 159 patients with TB or LYM. Clinical
(gender, age and symptoms), Biochemical (glucose, protein, LDH, cholesterol,
triglycerides, amylase and ADA) and Cytological analyses were evaluated.
Results: In both groups there was a male predominance. Age and symptoms
duration were significantly higher in LYM patients, while complaining of night
sweats was more common in TB.

Biochemical and cytological variables

TB (n=130) LYM (n=29) p

Protein (g/dL) 5.3 (4.9–5.7) 4.1 (2.9–4.4) <0.001
Albumin (g/dL) 2.6 (2.3–3.0) 2.5 (2.0–2.8) 0.018
LDH (U/L) 740 (553–952) 561 (355–1567) 0.454
Cholesterol (mg/dL) 85 (70–100) 68 (60–85) 0.008
Triglycerides (mg/dL) 31.5 (25–40) 34 (22–75) 0.289
Amylase (U/L) 54 (42–68) 39 (24–57) 0.012
ADA (UI/L) 96.9 (77–128) 66 (41–99) <0.001
Total Cels (mm3) 2700 (1248–4380) 2210 (1400–5600) 0.810
Leukocytes (%) 91 (87.8–95) 82 (67–90) <0.001
Neutrophyles (%) 2 (1–4) 4.5 (1–13) 0.005
Eosinophilis (%) 0 (0–1) 2.2 (0–6) 0.020
Limphocytes (%) 96 (93–98) 90 (70–96) <0.001
Monocytes (%) 1 (1.0–2.0) 1 (1.0–2.0) 0.781
Macrophages (%) 7 (4–10) 14.5 (2–25) 0,070
Mesothelial Cells (%) 1 (0–1) 1 (0–5) 0.004

Conclusion: The overlap observed in the results reinforces the difficulty in differen-
tiating these two clinical entities. Although, high proteins and ADA levels suggest
TB, the judicious cytological examination is crucial to establish the diagnosis.

P3552
Approach to undiagnosed exudative pleural effusion: The diagnostic yield of
blind pleural biopsy
Mehrdad Solooki, Majid Malekmohamad. Internal Medicine, Shahid-Beheshti
University of Medical Science, Tehran, Islamic Republic of Iran

Blind pleural biopsy has traditionally been performed to investigate the etiology of
exudative pleural effusion in which the initial thoracentesis has been non- diagnos-
tic. This study examines the role of blind Abrams pleural biopsy in investigation
of the exudative pleural effusion in the largest tertiary pulmonary center in Iran
(Massih-Daneshvari Medical Center).
Method: All patients with pleural effusion admitted from September 2007 to
April 2009 entered a prospective cohort study. Patients with exudative pleu-
ral effusion underwent blind Abram pleural biopsy if the initial thoracentesis
was non-diagnostic. Patients with non-diagnostic blind biopsy underwent surgical
biopsy or other investigations based on physicians decision.
Results: Blind percutaneous pleural biopsy were performed in 171 patients. For all
diagnoses, blind biopsy had a sensitivity of 70.1% and negative predictive value of
14.8%. For malignancy and TB diagnosis, sensitivity value was 58.9% and 88.1%
and negative predictive value 63.2% and 93.6% respectively.Overall malignancy
was diagnosed in 95 (58.6%) and TB in 59 (36.4%) of patients.

Sensitivity, specificity, and positive and negative predictive values of blind pleural biopsy

Variable Sensitivity* NPV*

Malignancy 58.9 (48.9, 68.3) 63.2 (53.7, 71.8)
TB 88.1 (77.5, 94.1) 93.6 (87.4, 96.9)
M + TB 70.1 (62.5, 76.8) 14.8 (7.7, 26.6)

*Value (95% Confidence Interval).

Conclusions: Blind Abrams needle biopsy was diagnostic in apporximatly three
out four patients presenting with undiagnosed exudative pleural effusion. The data
support the use of the Abrams needle in the investigation of pleural effusion
especially in lesser developed countries.

P3553
Diagnostic comparison between pleural fluid cytology (PFC), cellular block
(CB) and pleural biopsy (PB) under visual guidance
Cristina Fernandez1, Karen Czischke2,4, Gerardo Mordojovic3, Gabriel Cavada4,
Maite Oyonarte2, Roberto Gonzalez3, Andrea Retamal1. 1Pathology, Instituto
Nacional del Tórax, Santiago, Chile; 2Respiratory Medicine, Instituto Nacional
del Tórax, Santiago, Chile; 3Thoracic Surgery, Instituto Nacional del Tórax,
Santiago, Chile; 4Internal Medicine, Universidad de Los Andes, Santiago, Chile

PFC is the less invasive method for diagnosing pleural neoplasms and the reported
sensitivity is 50%.
Methods: All patients evaluated at our institution who had PFC and CB done
between May 2009 to June 2010 and had PB indicated where included in the
study. Diagnostic categories were specified for the analysis of PC and CB. The
pathologist who read the PFC and CB was blind to the PB final diagnosis. The
accuracy of the techniques was compared to PB.
Statistical analysis: Kappa (k) index was used to evaluate the concordance between
the different techniques versus the PB and the concordance between PFC and CB.
The sensitivity and specificity for malignancy was established for every technique.
Results: 92 patients were included in the study. The PB was positive in 71 (77%)
cases. The PFC was positive in 42 (45.6%) and the CB was positive in 35 (38%)
of the cases. PB/PFC agreement was 68.5%; k=0.4. PB/CB agreement was 61.5%;
k=0.32. PFC/CB agreement was 84.6%; k=0.68. Eleven out of 12 effusions with
PFC suspicious of malignancy turned out to be malignant when compared to PB
and all the suspicious CB where malignant in the PB. For PFC sensitivity was
64.3%, specificity was 100%, with a positive predicted value (PPV) of 100% and a
negative predicted value of (NPV) 45%. For CB sensitivity was 59.2%, specificity
was 100% with a PPV of 100% and a NPV of 42%.
Conclusion: There is good agreement between PFC and CB for the diagnosis
of malignancy. CB trends to agree more than PFC with PB in the diagnosis of
pleural mesothelioma. The sensitivity and specificity of PFC in the diagnosis of
malignancy is similar to what is reported in the literature.

P3554
The role of video-assisted thoracoscopy in the diagnosis of malignant pleural
mesothelioma
Ivan Novakov1, Silviya Novakova2, Jivko Peshev3, Maija Pirgowa3.
1Thoraco-Abdominal Surgery, Medical University, Plovdiv, Bulgaria;
2Inner-Consulting Department, Medical University, Plovdiv, Bulgaria; 3Clinical
Pathology, Medical University, Plovdiv, Bulgaria

The diagnosis of malignant pleural mesotelioma still remains difficult, because it
needs to be differentiated from pleural metastasis and pleural benign diseases.
The aim of the study is to demonstrate and find out the opportunities of video-
assisted thoracoscopy to obtain the diagnosis of malignant pleural mesothelioma.
Materials and methods: 23 patients with malignant pleural mesothelioma, com-
plicated with pleural effusion were included in this 5-year study. Video-assisted tho-
racoscopy was performed in all patients. Pleural effusion, obtained through thora-
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coscopy, was sent for cytological analysis. Parietal pleural biopsies were performed
through thoracoscopy. Histologic examination of hematoxylin-eosin stained pleural
tissue sections was performed. Three markers with positive diagnostic value (anti-
cytokeratin 5/6, vimentin, S-100) were used for immunohistochemical examination.
Results: Video-assisted thoracoscopy has showed multiple nodules on parietal
pleura in all patients. Histologically, in 15 cases malignant mesothelioma was
classified as epithelial, and in other 8 as biphasic type. Final diagnosis malignant
pleural mesothelioma was confirmed by immunohistochemistry in all cases.
Conclusion: We demonstrate that video-assisted thoracoscopy allows complete
visual examination of the pleura in cases of malignant mesothelioma without
pleural symphysis. Multiple and large pleural tissue specimens can be obtained
through video-assisted thoracoscopy, which provides the diagnosis of malignant
mesothelioma.

P3555
Diagnostic thoracoscopy in suspected malignant disease of the pleura: Pleural
nodularity justifies talc poudrage
Wolf Harms, Bernd Schönhofer. Pulmonary Medicine, KRH Klinikum
Oststadt-Heidehaus, Hannover, Germany

Introduction: In a patient with suspected malignant pleural effusion and negative
pleural fluid cytology, medical thoracoscopy is the next diagnostic step. Confirming
the diagnosis of malignant disease involving the pleura usually means incurable
cancer.
Talc poudrage during the diagnostic thoracoscopy would be a reasonable ap-
proach to gain efficient pleurodesis and to reduce patient discomfort due to repeat
thoracocenteses that would be necessary in the case of recurrent pleural effusion.
However, in most institutions instantaneous section histology is not available.
Thus, a visual diagnosis of malignant pleural disease would be desirable. The aim
of our study was to find out if it is possible to differentiate between benign and
malignant pleural disease simply by evaluating pleural nodularity.
Results: Between 11/2006 and 10/2007 we performed 81 medical thoracoscopies.
41 patients had a benign disease of the pleura and 40 had a malignant disease of
the pleura. Pleural nodularity was noted in one benign case (a singular node) and
in 29 malignant cases (four with a singular node, eleven with some nodes, and 14
with many nodes). Sensitivity for malignancy with the visibility of nodules was
72,5% and specificity was 97,6%. The positive predictive value for malignancy
with one visible node was 80% and with some or many nodes 100%.
Conclusions: Nodularity is a strong predictor of pleural malignancy. If some or
many nodes are visible during medical thoracoscopy, immediate talc pleurodesis
is justified. However, in about one quarter of the cases of pleural malignancy,
no nodularity was noted and for these cases immediate talc poudrage cannot be
recommendated.

P3556
Review of respiratory physician inpatient pleural ultrasound service
Burhan Khan, Majid Mushtaq. Department of Respiratory Medicine, Darent
Valley Hospital, Dartford, Kent, United Kingdom

Introduction: The appropriate and timely investigation, interventions and manage-
ment of pleural effusions remains discrepant with variable practices and pathways,
possible impacting upon quality of care.
Aims: To ascertain the qualitative and quantitative outcomes of running a Respi-
ratory physician led inpatient pleural ultrasound service.
Methods: A prospective analysis of 12-18 month experience in a district general
hospital of providing an inpatient pleural service by chest physicians with thoracic
ultrasound.
Results: From May 2010 to date (10 months) 111 patients were included. We
compare the pleural disease activity level pre and post establishing of this service.

Table 1. Overview Pre & Post establishing Inpatient Pleural Ultrasound Service

2009 2010 2011 May 2010 to Feb 2011

Total number of Radiology Departmental Pleural
Ultrasounds 93 113 6 67

Number of “X” marks the spot by Radiology
Department 55 17 1 1

Number of Physician ward based Pleural
Ultrasounds 0 82 29 111

The remit and breadth of inpatient pleural service and interventions undertaken
are as follows.

Table 2. Type of Inpatient Pleural Ultrasound & Intervention

Type / Intervention Number of patients

Diagnostic US (No intervention) 35
Pre Medical Thoracoscopy 5
Diagnostic pleural aspiration 33
Therapeutic pleural aspiration 3
Diagnostic & Therapeutic pleural aspiration 22
US guided intercostal chest drain 13
Total 111

Conclusion: Provision of an inpatient pleural service does require work planning
and resources but results in qualitative and quantitative improvements in patient
care including: improved clinical practices by avoiding “X” marks the spot; pleural
interventions done quicker and safely with no complications to date; and improved
pathways for patients with pleural disease.

P3557
Safety and efficacy of pleurodesis with thoracoscopic doxycycline poudrage in
malignant pleural effusion
Mohamed Elnady, Amr Sakr. Chest, Cairo University Hospitals, Cairo, Egypt
Oncology, Cairo University Hospitals, Cairo, Egypt

Objective: To assess the safety and efficacy of thoracoscopic doxycycline poudrage
(TDP) for pleurodesis in malignant effusions.
Design: Retrospective.
Methods: Twenty seven patients were included in this study. Thoracoscopy was
performed for diagnosis and subsequent doxycycline pleurodesis. At the end of
thoracoscopy, a new method for Doxycycline delivery to the pleura was used
through pneumatic atomizer insufflations where about 500-1000 mg of doxycy-
cline were taken & prepared as a powder from the oral preparation (vibramycin
100 mg/capsule).
Results: 74.1% had a successful pleurodesis, 18.5% had partial reponse and 7.4%
had failed pleurodesis at one month. Adverse effects included pain (48.1%), fever
(3.7%) and pain & fever (22.2%). The mean drainage time for intercostals tube
was about 1.52 days.
Conclusions: TDP is an inexpensive, well tolerated, reasonably effective, compar-
atively simple, safe, and capable of alleviating respiratory symptoms.

P3558
Audit of chest drains for pleural effusions in a tertiary care centre
R. Naseer, P.K. Plant, M.E.J. Callister. Respiratory Medicine, St. James
University Hospital, Leeds, West Yorkshire, United Kingdom

Background: Pleural effusion is a common clinical problem with malignant effu-
sions likely to become an increasing burden. Recent guidelines recommend chest
drains (ICDs) for effusions are performed under USS guidance, written consent is
obtained & only in emergencies should ICDs be placed out of working hours. Over
the last 24 months we have introduced a structured ultrasound training programme
for respiratory trainees & a chest drain course for juniors.
Method: We audited ICDs for effusions in June & July 2010 in a tertiary centre.
Results: There were 32 ICD’S inserted in 28 patients (pts) with a mean age of
71. 62.5% Female, 37.5% Male. 56% Right & 44% Left sided. 32% had known
malignant effusion. Of the 68% with an undiagnosed effusion 53% had known
malignancy & 33% had an end diagnosis of malignancy. 36% were placed out of
working hours. Only 2 patients were pleurodesed.

Summary of results

All Drains Respiratory Oncology/haematology Other
(n=32) cared ICDs cared ICDs (n=5)

(n=13) (n=14)

Insertion team 72% rad, 38% rad, 100% rad 60% rad,
22% resp, 62% resp 40% other
6% other

USS guidance 97% 100% 100% 80%
Written consent 38% 92% 29% 60%
CXR post procedure 59% 92% 29% 60%
Dedicated ICD observation chart 34% 85% 0% 0%
Complication rate (all drain fell out) 22% 15% 36% 20%

rad: radiology; resp: respiratory.

Conclusion: Respiratory education helped achieve adherence to guidelines for
patients managed by respiratory medicine, however a large number of ICD’S are
inserted by radiology and a significant number are being managed by Oncology.
Therefore effective management of pleural effusions requires close liaison with
& education of other specialities with local pleural guidelines formulated through
consultation with radiology and oncology.

P3559
Efficacy of talc pleurodesis in patients with malignant pleural effusions
Inmaculada Alfageme, Nuria Reyes, Javier Gallego, Juan Cotera,
Isabel Caballero, Desire Macias. Respiratory Unit, Valme Universitary Hospital,
Spain

The aim of this study was to analyze complications and survival after talc pleu-
rodesis for recurrent malignant pleural effusion.
Methods: All patients with proven malignant pleural effusion who received talc
pleurodesis from January 2004 to August 2010 were included in a retrospective
analysis. Talc pleurodesis was performed with talc slurry if the pleural effusion
was known previously as neoplastic or under medical thoracoscopic with talc
poudrage if the pleural effusion was undiagnosed at this moment. The procedure
was performed only if a pulmonary reexpansion was proved in the previous day.
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Postoperative pleural drainage was used until fluid output was less than 100 ml/24
h.
Results: 54 patients (30 male and 24 female) with mean age 65.9±12.5 (range
36-91) years were included. The most common primary cancer sites were lung (13
cases), mesothelioma (9), gynecological (7), digestive (8), and unknown primary
(9). Six patients (11%) developed thrombosis (four in the cava vein), Two patients
developed empiema and other two bronchopleural fistula. In 7 cases pleurodesis
was ineffective and in nine cases pleural effusion relapsed. In 17 cases was com-
plete success (32%) and in 21 partial success (39%). Patients with Karfnosfky
index (KI) > 60% had greater survival [10.71 months 95%CI (7.34 -14.08)] than
patients with KI less than 60% [2.52 months 95%CI (0.20 -4.84)]

KI more than 60% is a useful criteria to select candidates to talc pleurodesis.

P3560
A Dutch web-survey on management of malignant pleural effusions
Rogier Boshuizen1, Andrew Vincent2, Peter Kunst1, Sjaak Burgers1, Michel
vd Heuvel1. 1Department of Toracic Oncology, Netherlands Cancer Institute,
Amsterdam, Netherlands; 2Biometrics Department, Netherlands Cancer Institute,
Amsterdam, Netherlands

Background: Malignant pleural effusion (MPE) is a major problem in patients
with advanced cancer. Pleural approximation is necessary for a successful pleu-
rodesis. The decision to perform a pleurodesis is made by the pulmonologist.
Inter-physician variances in the assessment of the Chest X-ray might have impact
on the final outcome of the pleurodesis procedure.
Aims and objectives: To describe decision variability among physicians regarding
pleurodesis.
Methods: A series of 50 consecutive chest X-rays made during MPE drainage
with clinical data were sent to all active Dutch pulmonologists, together with a
questionnaire on the MPE management. The following questions were asked for
all of these X-rays: (1) Do you report this lung to be expanded? (2) Would you
install a sclerotic agent?; (3) What would be the estimated chance on a successful
pleurodesis?
Results: Pulmonologists of 30% of the Dutch hospitals responded. All pulmonolo-
gists were aware of the national guideline. The overall probability of recommending
a pleurodesis was higher in the expanded lung group than in the not expanded
lungs (90 vs 39%; p<0.0001). More experienced pulmonologists (more vs. ≤ 100
drains per year) less often reported a fully expanded lung (49 vs 57%; p=0.03),
but were likely to recommend pleurodesis more often (probability was 95 vs 85%
patients with a fully expanded lung and 44 vs 32% for an incomplete expanded
lung; p=0.06). All pulmonologists assessed the success rate for breast cancer higher
than for other tumors (p=0.002), and they tended to recommend pleurodesis more
often in this group (p=0.07).
Conclusion: Pulmonologists’s experience influences decisions regarding MPE
management.

393. COPD diagnosis

P3561
Should we use FEV1/FVC <0.70 or FEV1/FVC <LLN to identify subjects
with a clinical history indicating COPD – Results from the population-based
BOLD study in Salzburg, Austria
Bernd Lamprecht1, Lea Schirnhofer1 , Bernhard Kaiser1, Sonia Buist2,
Michael Studnicka1. 1Department of Pulmonary Medicine, University Hospital
Salzburg, Salzburg, Austria; 2Department of Pulmonary and Critical Care
Medicine, Oregon Health and Science University, Portland, OR, United States

Rationale: To compare the fixed ratio of 0.70 and the LLN to identify subjects
presenting with a clinical history indicating COPD.

Methods: We used data from the population-based Austrian Burden of Obstructive
Lung Disease (BOLD) study. Participants were aged >= 40 years and completed
post-bronchodilator spirometry. Risk factors for COPD and respiratory symptoms
were recorded. A clinical history indicating COPD was defined as the presence of
one or more risk factors and any concomitant respiratory symptom(s).
Results: Among 1258 participants 255 (20.3%) reported presence of one or
more risk factors and presence of one or more respiratory symptoms, and were
therefore considered to present with a clinical history indicating COPD. Among
those the proportion of airways obstruction defined by FEV1/FVC<LLN and
FEV1/FVC<0.70 was 26% and 39%, respectively.
Altogether 99 (7.9%) subjects presented with a clinical history indicating COPD
and FEV1/FVC<0.70, while 65 (5.2%) presented with a clinical history indicating
COPD and FEV1/FVC <LLN.
62% of 34 participants with a clinical history indicating COPD and discordant
results for airways obstruction (FEV1/FVC<0.70 but FEV1/FVC >LLN) demon-
strated FEV1 >80% predicted, and would be considered to have mild disease
(GOLD stage 1).
Conclusion: Utilization of the LLN as a threshold for the FEV1/FVC ratio
would identify approximately two thirds of subjects with a clinical history indi-
cating COPD and GOLD-defined airways obstruction. The majority of those not
identified when using the LLN would have mild disease (GOLD stage I).

P3562
Longitudinal validation of clinical COPD phenotypes identified by cluster
analysis
Pierre-Régis Burgel, Jean-Louis Paillasseur, Denis Caillaud,
Isabelle Tillie-Leblond, Pascal Chanez, Roger Escamilla, Isabelle Court-Fortune,
Thierry Perez, Philippe Carré, Nicolas Roche. INITIATIVES BPCO Scientific
Committee, Université Paris Descartes, Paris, France

Because FEV1 is a poor descriptor of COPD heterogeneity, a great interest has
emerged regarding the identification of clinically relevant COPD phenotypes. Us-
ing principal component and cluster analyses on multiple clinical variables, we
described 4 COPD phenotypes (Burgel, P.R. et al. Eur Resp J 2010; 36: 531-9):
– Phenotype 1: young subjects with severe respiratory disease.
– Phenotype 2: older subjects with mild respiratory disease and few comorbidities.
– Phenotype 3: young subjects with moderate to severe respiratory disease and

few comorbidities.
– Phenotype 4: older subjects with moderate to severe respiratory disease and

major comorbidities.
Methods: Data regarding vital status of the 322 COPD subjects included in our
previous analyses were systematically requested. Cox proportional hazards model
was performed to examine whether mortality was different among phenotypes.
Results: Data were available for 303/322 (94.1%) subjects and median [IQR]
follow-up was 3.35 [2.01; 4.25] yr. During prospective follow-up, 60/303 (19.8%)
died. Differential mortality among phenotypes is shown in Table 1. Interestingly,
the highest mortality rate was found among the youngest subjects (Phenotype 1).

Table 1. Mortality according to phenotypes

Median age at inclusion Mortality rates Mortality: Risk Ratio (95% CI)

Phenotype 2 68 7/88 (8%) 1.0
Phenotype 3 59 17/87 (20%) 2.73 (1.13; 6.60)
Phenotype 4 72 21/85 (25%) 3.34 (1.41; 7.87)
Phenotype 1 58 15/43 (35%) 4.50 (1.83; 11.1)

Risk ratios with phenotype 2 as reference.

Conclusion: These data provide strong evidence that our previously identified
phenotypes have different natural history.

P3563
Clinical COPD questionnaire (CCQ) score and mortality
Josefin Sundh1, Christer Janson2, Karin Lisspers3, Scott Montgomery4,
Björn Ställberg3. 1Department of Respiratory Medicine, Örebro University
Hospital, Örebro, Sweden; 2Department of Medical Sciences, Respiratory
Medicine and Allergology, Uppsala University, Uppsala, Sweden; 3Department of
Public Health and Caring Science, Family Medicine and Clinical Epidemiology,
Uppsala University, Uppsala, Sweden; 4Clinical Epidemiology and Biostatistics
Unit, Örebro University Hospital, School of Health and Medical Science, Örebro
University, Örebro, Sweden

Introduction: Quality of life is an important patient-oriented measure in COPD.
The Clinical COPD Questionnaire (CCQ) is a validated instrument for estimating
health status, correlating well with instruments such as SGRQ and SF-36. The
prognostic qualities of CCQ have not been evaluated. This study investigated the
association of CCQ with all-cause mortality in COPD patients.
Methods: A total of 1548 patients with a diagnosis of COPD were randomly se-
lected from 70 Swedish primary and secondary care centres. The analysis included
956 patients (aged 34-75 years). Information was collected using questionnaires
and record review. The Swedish Board of Health and Welfare provided mortality
data. Cox regression estimated survival with adjustment for age, sex, smoking,
education, level of care, and lung function (only available for a subset with
spirometry data, n=491).
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Results: Over five years, 216 patients (22.6%) died. In patients with CCQ ≥3
indicating very severely limited health, mortality risk was statistically significantly
higher than in stable COPD patients with mean CCQ <1 (37.6% vs 11.3%),
producing a hazard ratio (and 95% confidence interval) of 3.01 (1.87 to 4.83) after
adjustment for the potential confounding factors. In the subset with spirometry
data, further adjustment for FEV1%pred reduced the hazard ratio to 2.61 (1.21 to
5.64).
Conclusion: In addition to health status, CCQ has prognostic qualities relevant to
mortality in COPD patients, even after adjustment for lung function.

P3564
The “rapid decliner” as a COPD phenotype associated with predominant
emphysema
I. Cerveri1 , A.G. Corsico1, A. Grosso1, V. Ronzoni1, B. Tripon1, F. Albicini1,
F. Imberti1 , A. Foresi2 , C. Klersy1, M. Luisetti1. 1Respiratory Diseases Division,
Fondazione IRCCS Policlinico S. Matteo, University, Pavia, Italy; 2Respiratory
Pathophysiology Unit, Hospital, Sesto San Giovanni, Italy

COPD phenotype should be able to classify patients into distinct subgroups that
provide prognostic and therapeutic information. We sought to identify the char-
acteristics associated with a FEV1 rapid decline in a well defined cohort of 131
outpatients (M/F 112/19, 69±7 years) with moderate COPD, in stable condition,
under optimal medical therapy, and without uncontrolled comorbidities,. They
were followed-up for 4±1 years. To this aim, we adopted a wide multidimensional
approach with a comprehensive clinical, functional, and imaging characterization
of all patients. At CT scan, 26% of them had emphysema; 67/131 subjects with
FEV1 decline greater than the median value of 40 ml/y were defined rapid de-
cliners. In the univariate analysis the decline of FEV1 was correlated with the
duration of smoking (p<0.005), presence of emphysema (p<0.0001),FRC percent
pred. (p<0.01) and absolute value (p<0.005), RV percent pred. (p<0.05) and
absolute value (p<0.01) at baseline and number hospitalization per year (p<0.05)
during the follow-up. It was also negatively correlated with chronic cough and
phlegm without dyspnoea (p<0.05) at baseline. By multivariate analysis, smoking,
duration of smoking, chronic cough and phlegm without dyspnoea were retained
in association with presence of emphysema in one model (p<0.01) and with RV
absolute value in another one (p<0.05). In conclusion, the rapid decliner phenotype
could be identified by radiological emphysema or gas trapping in patients with a
long smoking history and dyspnoea and without chronic cough and phlegm.

P3565
Can we assess COPD comorbidities by BODE index?
Alexandru Corlateanu1,2, Gloria Montanari3, Victor Botnaru1,2 . 1Internal
Medicine, State Medical and Pharmaceutical University, Chisinau, Republic of
Moldova; 2Respiratory Diseases, The Institute of Phthisiopneumology “Chiril
Draganiuc”, Chisinau, Republic of Moldova; 3Respiratory Diseases, University
of Modena, Modena, Italy

Background: COPD is characterized by a poorly reversible airflow limitation re-
sulting from chronic inflammation, mainly due to tobacco exposure. The systemic
inflammation induced by smoking may also cause extrapulmonary comorbidities,
which may contribute to the clinical manifestations, natural history of COPD and
significantly complicate the management and influence the prognosis.
The aim of this study was to evaluate the possibility to assess comorbidities by
GOLD/ATS/ERS classification and BODE.
Methods: 158 consecutive COPD patients were enrolled into the study. We an-
alyzed age, gender, anthropometric, pack years, spirometric data (FEV1, FVC,
FEV1/FVC), BODE index (BMI, FEV1, MRC, 6 MWD). Comorbidities were
assessed by the Charlson Comorbidity Index (CCI).
Results: 158 COPD patients were studied, mean age 64.6±8.9 years. Patients
across all stages GOLD/ATS/ERS classification had similar age and pack/years
(p>0.01). As our data shows, the prevalence of comorbidities was similar when
GOLD/ATS/ERS assessment of severity was applied. After the application of
BODE classification the increase of comorbidities with severity of COPD was
observed. There were no significant correlations between GOLD/ATS/ERS stage
and comorbidities. Then Pearson correlation coefficient analysis demonstrated a
significant positive correlation between the BODE and the comorbidities (r=0.29,
p<0.01) in COPD patients.
Conclusion: Comorbidity score correlates with BODE, this fact suggests that
BODE is potentially able to measure COPD comorbidities. Further work is
required to evaluate relationship between the BODE and COPD comorbidities.

P3566
Cluster analysis revealed differences on quality of life and susceptibility to
exacerbation between subpopulations of smokers including COPD
Hiroki Hayashi, Takeo Ishii, Nariaki Kokuho, Misuzu Kurahara, Takashi Motegi,
Kumiko Hattori, Kouichi Yamada, Koichiro Kamio, Akihiko Gemma,
Kozui Kida. Department of Internal Medicine, Division of Pulmonary Medicine,
Infectious Diseases and Oncology; Respiratory Care Clinic, Nippon Medical
School, Tokyo, Japan

Background: It is necessary to categorize subpopulations of COPD or smokers
by non-outcome phenotypes, such as emphysema without airflow obstruction.

Methods: 730 current- or ex-smokers including 382 COPD subjects were studied
(66.7±11.0 yrs, 602male/128 females). We collected the data for all the subjects
on pulmonary function test, 6 minute walking test (6MWT), body mass index
(BMI), dysnpea (modified Medical Research Council (MMRC) Dyspnea Scale,
Oxygen Cost Diagram (OCD)), and the extent of emphysema and airway disease
assessed by chest computed tomography (CT) (low attenuation area (LAA)% and
wall area (WA)%), and we also studied the data on the score of St. George’s
Respiratory Questionnaire (SGRQ) for QOL [n = 361], and exacerbations [n =
178]. We performed a principal component analysis (PCA) and cluster analysis by
k-means method.
Results: PCA showed the major factors as follows: vital capacity (VC), LAA%,
WA%, reversibility, PaO2, PaCO2, leg fatigue on 6MWT.
Cluster analysis with these factors classified the subjects into four clusters as
follows: Cluster 1; 254 cases with mild emphysema (LAA% 22.1±10.8, WA%
45.0±14.1), Cluster 2; 156 cases with airway disease (LAA% 15.7±11.3, WA%
58.3±12.8), Cluster 3; 152 cases with emphysema and airway disease (LAA%
20.1±13.2, WA% 61.5±11.5), Cluster 4; 168 cases with severe emphysema
(LAA% 41.0±11.8, WA% 57.0±11.3).
Cluster 4 has the highest SGRQ score (p < 0.0001). Cluster 2 and 4 were more
prone to exacerbations (p < 0.01).
Conclusions: PCA and cluster analysis revealed that chest CT contributes to the
classification to subpopulations in smoker with or without COPD.

P3567
Spirometry in UPLIFT®: Quality and reproducibility over time
Wim Janssens1, Dacheng Liu2, Steven Kesten3, Donald P. Tashkin4, Bartolome
R. Celli5, Marc Decramer1. 1Dept of Pneumology, University of Leuven, Leuven,
Belgium; 2Medical, Boehringer Ingelheim Pharmaceuticals, Inc., Ridgefield, CT,
United States; 3Medical, Uptake Medical, Tustin, CA, United States; 4Dept of
Medicine, David Geffen School of Medicine, Los Angeles, CA, United States;
5Dept of Pulmonary, Brigham and Women’s Hospital, Boston, MA, United States

Background: UPLIFT® was a 4-yr, randomized, double-blind, placebo-controlled
multicenter trial in 5993 patients (pts) with chronic obstructive pulmonary disease
(COPD).
Aims and objectives: To explore spirometry quality and reproducibility in this
large trial.
Methods: Within-test variability of pre- and post-bronchodilator (BD) forced
expiratory volume in 1s (FEV1) was within-pt measurement error of acceptable ma-
neuvers in 1 spirometry, compared across study visits. Between-test variability was
mean difference of best pre- or post-FEV1 values between 2 visits (6 mo interval),
corrected for normal decline (-15mL), at trial start (a), middle (b) and end (c).
Results: 3 acceptable maneuvers in 93.8% visits. Within-test variability of
pre- and post-FEV1 (mean SD: 0.092L and 0.098L) decreased during the
trial (visits 3-19; figure), a similar pattern seen in analysis of pts with mea-
surements at all visits. Between-test variability decreased over time: pre-FEV1
(a=0.14±0.13L; b=0.13±0.12L; c=0.12±0.12L); post-FEV1 (a=0.14±0.14L;
b=0.13±0.12L; c=0.12±0.12L), and was dependent on age, sex, smoking sta-
tus, GOLD stage, but not BD response or treatment (tiotropium/control).

Conclusion: Spirometry quality in UPLIFT® was excellent and improved during
the trial. Large intersession variability dependent on age, sex, smoking and COPD
severity suggests relevant cut-offs for individual disease monitoring are hard to
establish.
Funded by Boehringer Ingelheim/Pfizer

P3568
Discriminative characteristics of the CAT score in stable COPD patients
Eric Marchand, Gisele Maury. Pneumology, Cliniques Universitaires UCL de
Mont-Godinne, Yvoir, Belgium

The CAT score is a new tool to assess health-related quality of life in patients with
COPD. Its discriminative charasteristics are yet to be described.
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We aimed at assessing the discriminative characteristics of the CAT score collected
prospectively in consecutive stable ambulatory COPD patients seen by the authors.
The CAT score was compared across GOLD stages, MMRC dyspnea scale, and
BODE quartiles. Its relationship with relevant variables was assessed by regression
analysis. 213 patients were included (GOLD stage I/II/III/IV: n=12/75/55/71).
The distribution of the CAT score was gaussian with no ceiling or bottom effect.
Mean CAT score was 14.3±2.1, 16.6±0.9, 19.9±1, 23.7±0.8 in GOLD stages I,
II, III, IV. Scores were significantly different between all stages except between
stages I and II. Mean CAT score across the quartiles 1, 2, 3, 4 of the BODE
index were 15.9±0.7, 19.1±1, 24.3±0.9, 25.4±1.2. Scores were significantly
different between all quartiles except quartiles 3 and 4. Mean CAT score across
MMRC scale 0-1, 2, 3, 4 were 12.7±0.8, 19.9±0.7, 25.5±0.8, 25.2±1.8. Scores
were significantly different between all dyspnea scales except grade 3 and 4. The
CAT score was significantly correlated with post-BD FEV1 (r2=0.17), RV/TLC
(r2=0.17), DLCO (r2=0.13), 6MWD (r2=0.15), MMRC dyspnea scale (r2=0.37),
BODE index (r2=0.31), among other parameters. In multivariate analysis, only
42% of the CAT variability could be explained by relevant variables and only
dyspnea and RV/TLC were significant predictors of the CAT score.
We conclude that the CAT score has discriminative characteristics that are similar
to those published for more complex tools assessing health-related quality of life
in patients with COPD.

P3569
Clinical-morphological changes in bronchial mucous membrane according to
the III-IV COPD stages
Igor Ivakh, Olena Myronenko. Internal Medicine Department, Dnipropetrovsk
State Medical Academy, Dnipropetrovsk, Ukraine

Aim: To estimate the deepness, intensity and reversibility of structural changes in
bronchial walls in III-IV COPD stg with immunomorphological method using.
Study disign: 42 pts (mean age 59±1.7 years) with COPD: I gr.- 30 pts with III
stg (20 male), II gr.- 12 pts with IV stg (9 male). Bronchoscopy with consequent
histology sampling and assessing by microscopy and immunohistochemistry (IHC)
research was done for all pts. The following indexes were evaluated: Ki-67 (reflect
proliferative potential and activity of epithelial regeneration); Cytokeratins 8 (Ctk)
(as a marker of glandular epithelium); Ctk 34βE12 (squamous epithelium origin).
Results (*p<0.05):

Groups Ki-67 (M ± m, %)

I 20±0.3*
II <3±0.2*

In Gr I all pts had been demonstrated intensive positive membrane reactions
with Ctk 8 in uninjurious ciliary’s and basal epithelial cells and heterogeneous
positive membrane reactions with Ctk 34βE12. The simultaneous co-expression
of both types of cytokeratins indicates the reversibility of metaplasia.Histological
investigation: hypertrophy of smooth muscles, polipoid overgrowthing of mucous,
proliferation of fibroblasts.
In Gr II took place focal positive membrane reaction with Ctk 8 in residual
glandular cells, and intensive expression of Ctk 34βE12 without co-expression of
both markers.
Conclusion: 1. Pts with COPD III had been estimated changes with high re-
versibility, but with provided exclusion trigger agents and relevant therapy, in
comparison with COPD, stage IV. 2. Pts with COPD, stage IV, the atrophy and
sclerosis predominated. Immunomorphological data indicates about regenerative
depletion and permanent irreversible changes of bronchial tree.

P3570
Impairment of membranous and vascular components of pulmonary
diffusion and plasma endothelin-1 in patients with liver cirrhosis with and
without COPD
Susann Langwieler1, Thomas Wex2, Malfertheiner Peter2, Jens Schreiber1.
1Pneumonology, Otto-von-Guericke-University Magdeburg, Magdeburg,
Germany; 2Gastroenterology, Hepatology and Infectious Diseases,
Otto-von-Guericke-University Magdeburg, Magdebuerg, Germany

Liver cirrhosis (LC) may be rarely complicated by hepatopulmonary syndrome
or hypertension. Nevertheless abnormalities of gas exchange are frequent in LC.
The mechanisms are still unclear. A reduced hepatic clearance of Endothelin – 1
(ET-1) might play a role.
In 72 pts. with LC, 29 (40.3%) of whom had accompanying COPD, PFT were
performed as well as measurements of PAaDO2, diffusion capacity, pulmonary
capillary blood volume (Qc), membrane diffusing capacity (Dm) and plasma ET-1.
The functional measurements were performed in a matched group of pts. with
COPD without liver function impairment (n=38).
None of the pts. had clinically manifest hepatopulmonary syndrome or hyperten-
sion. Nevertheless 59/72 (81.9%) of the pts. with LC and all pts. with both LC
and COPD and 31/39 (79,5%) pts. with sole COPD showed decreased TLCO.
In all pts. but one with sole LC Dm was reduced. Qc was reduced to a lesser
extend in 47 (65.2%) pts., with a greater impairment of Dm. In the COPD group
the reduction of Dm was the overwhelming mechanism of an abnormal diffusion
capacity. PAaDO2 was significantly negatively correlated with TLCO, Qc and to a

lesser extend with Dm in pts. with LC without ventilatory impairment. All pts. with
LC independently on coexisting COPD showed increased plasma concentratons of
ET-1, which were negatively correlated with Qc (r=-0.57, p=0.015).
Impairment of the Dm as well as decreased Qc are responsible for an abnormal
gas exchange in pts. with LC contrary to COPD where reduction of Dm plays the
most important role. Increased ET-1 in LC might contribute to pathogenesis of gas
exchange impairment in LC.

P3571
Clinical characteristics of COPD with mild bronchiectasis
Misuzu Kurahara, Nariaki Kokuho, Hiroki Hayashi, Takeo Ishii, Takashi Motegi,
Kumiko Hattori, Kouichi Yamada, Koichiro Kamio, Ahikiko Gemma,
Kozui Kida. Department of Internal Medicine, Division of Pulmonary Medicine,
Infectious Diseases and Oncology; Respiratory Care Clinic, Nippon Medical
School, Tokyo, Japan

Aim: We tested the hypothesis that patients who have COPD and develop mild BE
have a more deteriorated QOL, exercise capacity, and outcome after 1 year than
do patients who have COPD without bronchiectasis (BE).
Methods and subjects: The study population consisted of 204 consecutive pa-
tients with COPD. All the patients underwent HRCT of the chest and the following
studies: quantitative assessment of bronchiectasis by using the methods reported by
Bhalla (1991) and Smith (2010), pulmonary function tests, 6-minute walking test,
and assessment for QOL. The outcomes for acute exacerbations were evaluated
for 1 year.
Results: The study included 204 patients (men, 189; women, 15) with a mean
age of 71.2 years. The prevalence of BE in the patients was 27% (n = 55), and
the frequency of exacerbations (FE) was 0.49 per year for 70 of the patients. On
adjusting for FEV1%, age, and gender, it was found that the patients who had
COPD and BE had significantly risk of FE than did those who had COPD without
BE (p < 0.02). Visual analogue scale-QOL assessments indicated a trend towards
deteriorated QOL for patients with BE with regard to social activity alone. The
fat free mass index for patients with BE was significantly lower than that for
patients without BE (p <0.02). These data were almost similar for the 2 different
assessments performed using the methods reported by Bhalla and Smith.
Conclusions: The patients who had COPD with mild BE had greater likelihood
of acute exacerbation than did the patients who had COPD without BE. This
characterized phenotype of COPD that is attributed to BE should be evaluated for
chronic management even in mild cases of BE.

P3572
Bronchial hyperresponsiveness as phenotypic feature of COPD
Irina Trofimenko, Boris Chernyak. Pulmonology, State Educational Institution for
Continuing Professional Education, Irkutsk, Russian Federation Pulmonology,
State Educational Institution for Continuing Professional Education, Irkutsk,
Russian Federation

Bronchial hyperresponsiveness (BHR) in COPD applies to a pathophysiologic sign
that can provide additional information about severity and features of disease.
Aim: To compare clinical-functional features and health-related quality of life
(QL) in COPD depending on BHR level as phenotypic sign.
Methods: 75 moderate severe (II stage) COPD patients (66 male) mean age of 57
yrs were studied. COPD symptoms on the 5-score scale (MRC and Gulsvik, 1988),
spirometry parameters, smoking (packs-years) and QL (SGRQ) were analyzed
depending on the BHR in metacholine challenge. Criteria of positive BHR was
provocative dose (PD20)<0,471 mg.
Results: By results of the methacholine challenge patients were divided into
two groups: the 1-st positive test (PD20<0,471 mg) and the 2-nd negative
(PD20>0,471). BHR was revealed at 52 of 75 (69%) patients. Among them female
presented 89%. Women had higher level BHR than men: PD20 0,024 mg vs 0,121
mg (p=0,01). The QL of the 1-st group was worse than the 2-nd group. The median
difference of SGRQ domains between two groups worked out: Symptoms 24,
Activity 14, Influence 13, Total 15 points (p<0,01 in all cases). The dyspnoea level
corresponding to worse QL was higher in the 1-st group: the difference of mean was
0,8 points (p=0,0003). The mean of PD20 in patients with severe dyspnea was less
in 2,2 times in comparison MRC dyspnea 1-2 grades (p=0,029). BHR contributes
to formation of severe dyspnea in COPD: OR 8,6 (CI 1,6<OR<51,5; p=0,007).
However no significant differences were found for FEV1 and smoking status.
Conclusion: A part of COPD patients, especially women have BHR. BHR mod-
ifies current of disease and promotes more severe dyspnea, worse QL of COPD
patients with comparable value of FEV1.

P3573
Skin autofluorescence is not a good marker for disease status in COPD
Poornima Gopal1, Erica Rutten2, Niki Reynaert1, Nick Ten Hacken3,
Emiel Wouters1,2 . 1Respiratory Medicine, University of Maastricht, Maastricht,
Limburg, Netherlands; 2Program Development, Centre of Expertise for Chronic
Organ Failure (Ciro), Horn, Limburg, Netherlands; 3Pulmonoloy, University
Medical Center Groningen, University of Groningen, Groningen, Netherlands

Rationale: Skin autofluorescence (AF) is measured non invasively and is shown
to correlate with collagen linked fluorescence and skin levels of specific advanced

639s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



TUESDAY, SEPTEMBER 27TH 2011

glycation end products (AGEs) (Meerwaldt, R. Ann N Y Acad Sci 2005; 1043:290-
298). The aim of this study was to determine weather AF is a measure of disease
status in patients with COPD.
Methods: AF was measured with an optical non invasive autofluorescence reader
using ultraviolet light for excitation at 300-420nm. AF was measured on the arm
in 100 patients with COPD admitted for pulmonary rehabilitation. Lung function
parameters (FEV1, FVC), 6min walking distance, BMI, MRC dyspnea score and
the Charlson co-morbidity index (CCI) were recorded as markers of disease status.
Data are expressed as mean and SD.
Results: Our study group consisted of 55% males, mean age of 63.9±8.2 years,
mean FEV1 of 46.8±17.2%pred, median BODE of 4 (2-5) and median CCI of 1.0
(0-1.75). Mean AF was 3.4±0.7AU and correlated positively with age (r=0.26,
p<0.01). We found no difference in AF between sex, GOLD criteria, BODE index
and CCI. No correlation with FEV1 was observed, but AF was positively corre-
lated with the amount of pack years smoked (r=0.278, p<0.05). In multivariate
regression analysis age and pack year smoked predicted AF for 16%.

Table 1. linear regression of severe COPD patients (n=100) with skin autofluorescence as depen-
dent variable

Beta p-value

R2=0.16 <0.01
Age 0.34 <0.01
Amount of pack years 0.27 0.03

Conclusion: Although AF correlated with age and the amount of pack years
smoked in a group of severe and complex COPD patients, AF was not associated
with any criteria of disease status, suggesting that AF is not a good marker of
disease status.

P3574
Association between comorbidities, disease severity and body mass index in
COPD patients
Marli Knorst1,2, Juliana Nunes2, Lucas Ries2, Jorge Valentini2, Leandro Rech2.
1Serviço de Pneumologia, Hospital de Clínicas de Porto Alegre, Porto Alegre, RS,
Brazil; 2Departamento de Medicina Interna, Universidade Federal do Rio
Grande do Sul, Porto Alegre, RS, Brazil

Background: COPD patients are often afflicted by multiple comorbidities.
Objectives: To assess the nature and prevalence of comorbid diseases in a COPD
population and to study the association between comorbidities and COPD severity
and nutritional status.
Methods: We studied 470 patients who met GOLD spirometric criteria for COPD
(post-bronchodilator FEV1/FVC < 0.7). Data on comorbidities and pulmonary
function tests were collected. Subjects were stratified by GOLD stage (GOLD I–
IV) and body mass index (BMI) as underweight (BMI<21; n=119), normal-weight
(n=115), overweight (BMI>25<30;n=130) and obese patients (BMI>30; n=95).
Data are presented as mean (SD); Spearman test Kruskal-Wallis test were used.
Results: Of the patients studied, 281 were men (59.8%), with mean age of 64.9
(10.3) years, FEV1 of 1.31 (0.3) l and BMI of 25.3 (5.7) kg/m2). The average
number of comorbidities per patient was 3.1 (1.9). In 105 patients (22.3%) five
or more comorbidities were identified. The most frequent comorbidities found
were hypertension (44.9%), cardiac disease (20%), diabetes (14.7%), osteoporosis
(13.6%) and dyslipidemia (13%). There was no correlation between COPD severity
and number of comorbidities (p>0.05). There was a significant correlation between
BMI and number of comorbidities (r = 0.323; p <0.001). Obese patients had an
average of 4.1 comorbidities, and underweight, normal-weight and overweight
patients of 2.8, 2.5 and 3.1, respectively.
Conclusions: We found that comorbidities are frequent in COPD and are asso-
ciated with increase of BMI. Therefore, COPD patients should be encouraged to
maintain their weight in the normal range.
Supported by FIPE/HCPA and FAPERGS.

P3575
Features of mucous membrane changes of bronchial tree at patients with
COPD
Tetyana Pertseva, Igor Ivakh. Internal Medicine Department, Dnipropetrovsk
State Medical Academy, Dnipropetrovsk, Ukraine

Aim: Research was an estimation of expressed of changes of mucous membrane of
bronchial tree at patients of COPD on the different stages of pathological process.
Study population and methods: We investigated 86 patients (pts) (53 male, mean
age 62.4±4.2 yrs) with COPD. All pts were divided on three groups: I group (gr.)
– 10 pts. with COPD I stage (st.); II gr. – 28 pts. with II st.; III gr. – 36 pts. with
COPD III st., IV gr. – 12 pts. with COPD IV st. The state of mucous membrane of
bronchial tree, degrees of atrophy of epithelium, character and amount of mucus,
was estimated.
Results: All pts had manifestations of atrophic change of bronchial tree mucous
(1 and 2 degree of atrophic endobronchitis), however significant differences in pts
I and II gr. (1 degree of atrophic endobronchitis) didn’t found. Endoscopic picture
in pts III gr. was characterized by atrophic change (atrophic endobronchitis of 2
degree). Pts with IV st. COPD was dominated by manifestations of deforming
endobronchitis against mucosal atrophy 3 st.

In pts. I and II gr. hadn’t distinctions in quantitative and qualitative description of
sputum: light lucid sputum in little quantity or no. Increase of bronchoobstruction
in III gr. was accompany by considerable changes character, viscosity and quantity
of sputum (ample quantity rich cloudy mucus).
Conclusions: 1.Progress of COPD is characterized growth of degree and expressed
of atrophy displays in the mucous membrane of bronchial tree.
2. Structural change of epithelium of mucous membrane of bronchial tree cause
the change of character and amount mucus.

P3576
Gender difference in the perception of dyspnea in former smokers with
COPD
Vladimir Koblizek, Sarka Pracharova, Petr Papousek. Department of
Pneumology, University Hospital and Medical Faculty, Charles University
Prague, Hradec Kralove, Czech Republic

Rationale: Considerable number of COPD patients (pts) suffers from dyspnea
and exercise limitation. These symptoms are not in close relation with FEV1 nor
GOLD severity. In addition there is apparent individual susceptibility to dyspnea
sensation.
Aim: We measured dyspnea (MRC dyspnea scale) and prognostic indexes (ADO,
classical BODE 2004, modified BODE 2009) of stable COPD pts and compared
these parameters in male and female subgroups.
Methods: We used data from observational crossectional assessment (Ciliary
Study) of stable ex-smokers with mild (n 23), moderate (n 25), severe (n 25) and
very severe (n 25) COPD. All 98 pts (79 males, 65.1 years, FEV1 55.5% ±22.7)
were randomly recruited from all our out-patients (n 620).
Results: Severity of bronchial obstruction (FEV1%) was idenical in both sub-
groups. The mean values of MRC in males and females subgroups were 1.84 and
2.42 respectively. The mean values of MRC were higher for women in all stages
of the disease (stage I- males 1.24 and females 2.50, II- 1.41 and 2.33, III – 1.86
and 2.33, IV – 2.89 and 3.29). Inter-gender difference was statistically significant
(p=0.028 chi square test). Although we did not find any significant difference
between the prognostic parameters (ADO, classical and modified BODE) in males
and females, women achieved a higher score in all three indexes.
Conclusion: We confirmed gender difference in the perception of dyspnea among
ex-smokers with COPD. We did not show significant gender difference in values
of prognostic indexes.
Supported by Czech Ministry of Education, Youth and Sports - MSM 002 162
0820.

P3577
Comorbidities associated with chronic obstructive pulmonary disease
(COPD) – A clinical study
Gopinathan Vattanatt, Supriya Adiyodi. Pulmonary Medicine, Jubilee Mission
Medical College, Trichur, Kerala, India

OPD continues to be one of the commonest causes of increasing morbidity and
mortality globally.While cardiovacular (CVD) and cerebrovascular diseases are
decreasing over the years,COPD is the fourth leading cause of death,thanks to
continuing smoking habits,atmospheric and industrial pollution. Lack of awareness
and late diagnosis add insult to injury. Associated comorbidities such as CVD
musculoskeletal disorders and infective exacerbations are not often recognised.
(Chabra SK et al.Indian J Chest Dis Allied Sci 2010;52:225-238). Recogni-
tion of comorbidities associated withCOPD and concurrent management will go
a long way in reducing morbidity and even mortality. The situation is worse
in developing countries where diabetes,alcoholic liver diseases and human im-
munodeficient diseases are rampant and hence this communication. All patients
with recurrent cough,dyspnea and chest pain exposed to smoking habits and/or
other pollutants were screened, They were subjected to spirometry,imaging stud-
ies,metabolic/biochemical lab evaluation, and EKG. Diagnosis was established by
the GOLD criteria and comorbidities by relevent clinical evaluation and relevat
lab studies.
Results: There were 110 patients in the age group 35-75 years. The majority
were males and smokers (95%). Commonest comorbidities were musculoskeletal
(30%) and CVD (37%). Infective exacerbations contributed to 20%. More than
one was present in few cases.The overall course of the disease was related to pa-
tient age,smoking pack year,genetic susceptibility,diabetes and above all treatment
compliance.
Mortality in COPD is more often cardiac rather than respiratory causes. Regular
physician/community medical education is recommended at regional levels.

P3578
Evaluation of the gas exchange abnormalities in COPD patients with the use
of capnometry
Yuriy Feshchenko, Liudmyla Iashyna, Svitlana Ishchuk. Diagnostic, Therapy and
Clinical Pharmacology of Lung Diseases, National Institute of Phthisiology and
Pulmonology named after F.G. Yanovskiy AMS of Ukraine, Kiev, Ukraine

Background: COPD is airway disorder associated with an abnormal inflammatory
response of the lungs to noxious particles or gases. Due to progressive nature of
the disease the respiratory failure verification is of great importance.
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Objectives: This study aimed to investigate capnometry indices in patients with
stable COPD (GOLD III-IV) compare to healthy subjects.
Methods: Bodyplethysmography, capnometry. Data are presented as mean±SD.
Results: A total of 87 subjects (age 56.2±1.2 years; 59% male) were enrolled:
COPD group (n=42, mean%FEV1 =39.5%), control group (n=45, mean%FEV1
=93.7%). All subjects were performed bodyplethysmography and capnometry, we
compared the results between groups.
All bodyplethysmography and capnometry indices of COPD subjects were signif-
icantly (p<0.05) different from control. The mean values Rtot,% was 241.6±12.7
and 117.7±8.4, IC,% was 81,1±2.2 and 110.9±3.2, RV,% was 189±9 and 101.1±5
in COPD and control group respectively. The capnometry results was Vde%VT
33.8±1.2 and 25.5±1, PECO2, kPa was 2.8±0.1 and 3.2±0.1, end-expiratory
lung volume, l was 5.1±0.2 and 4.7±0.2, FeCO2,% was 3.0±0.1 and 3.4±0.1 in
COPD and control group respectively.
Conclusions: Capnometry might be a useful tool to detect the respiratory failure
in COPD patients.

P3579
The indices of body composition (IBC) in chronic obstructive pulmonary
disease (COPD)
Aliaksandr Makarevich1, Sviatlana Lemesheuskaya1, Natalja Vasieljeva2.
1Internal Diseases, Belarusian State Medical University, Minsk, Belarus;
2Department of Osteoporosis, Republic Medical Rehabilitation Centre, Minsk,
Belarus

The aim: To analyze of IBC at different stages of COPD as well as the relationships
between the IBC, lung function and smoking status.
Material and methods: Bone mineral content (BMC), Fat mass (FM) and Lean
mass (FFM, excluding BMC) were detected by dual-energy X-ray absorptionmetry.
FM, FFM and BMC were expressed as the ratio to height squared to obtain indices
FMI, FFMI and BMCI respectively. The pts (aged 40-69 yrs) were divided into 3
groups according to COPD severity. The 1st group was made of 14 men (GOLD
I stage; mean age 55 yrs; FEV1 78%; BMI 27 kg/m2, smokers 68%, packs/yrs
smoking index 20); the 2nd included 43 men (GOLD II stage; mean age 57; FEV1
63%; BMI 28 kg/m2, smokers 80%, packs/yrs 21); the 3rd - 20 men (GOLD III
stage; mean age 60; FEV1 41%; BMI 24 kg/m2, smokers 84%, packs/yrs 28). The
control group was formed of 15 healthy men (mean age 56 yrs, mean BMI 26
kg/m2, smokers 66%, packs/yrs 20).
Results: The FFMI value was decreased during COPD progression (from 21,3
kg/m2 in the 1st group to 17,7 kg/m2 in the 3rd group; p<0,05). We revealed the
significant correlations between: COPD severity and FFMI (r=-0,54); FMI, FFMI,
BMCI and pack/yrs (r= -0,37; -0,38; - 0,3 respectively). FFMI level was higher in
1st and 2nd groups as compare with the control and FFMI significantly correlated
with FVC (r=0,4) and FEV1 (r=0,4). The BMCI value in 1st group and the control
was similar (1,06 kg/m2) and it was significantly higher than in 2nd and 3rd groups
(1,01 and 0,89 kg/m2 respectively). Pts of 3rd group had a lower FMI as compare
with the pts of 1st and 2nd groups (4,25 vs. 8,28 and 9,72 respectively; p<0,05).
Conclusions: The dynamics of IBC changes can probably reflect COPD progres-
sion.

P3580
Evaluation of different domains of the Saint George’s respiratory
questionnaire (SGRQ) according to the severity levels of chronic obstructive
pulmonary disease (COPD)
Filipe Athayde1, Rosana Sampaio2, Bruna Vieira2, Danielle Vieira1,
Raquel Britto2, Verônica Parreira2. 1Graduation Program in Rehabilitation
Sciences, Universidade Federal de Minas Gerais, Belo Horizonte, Minas Gerais,
Brazil; 2Department of Physical Therapy, Universidade Federal de Minas Gerais,
Belo Horizonte, Minas Gerais, Brazil

Relevance: Spirometric parameters used to determine disease severity may not be
appropriate to infer about the different components of functioning in patients with
COPD.
Purpose: To compare and correlate the scores of the different SGRQ domains
according to the GOLD severity levels in patients with COPD.
Methods: A cross-sectional study was conducted at a hospital university. Compar-
ison (Kruskal-Wallis) and correlation (Spearman) tests were used after performing
normality tests. This study was approved by the Ethics Committee.
Results: Table 1 summarizes the data for each GOLD stage. No significant dif-
ference was observed between stages I and II or I and III for any of the SGRQ

Table 1. Age, Sex, FEV1 and SGRQ escores according to GOLD stages

GOLD stage Age Sex (M:F) FEV1) SGRQsym SGRQact SGRQpsy SGRQtot
(yrs) (% predicted)

I (n=7) 66±12 6:1 92±8 46±34 49±23a 29±21a 38±22a

II (n=14) 64±9 10:4 68±8 40±19b,c 41±20b,c 20±14c 30±14b,c

III (n=29) 66±9 20:9 39±5 55±22 58±17d 30±18d 43±16d

IV (n=13) 63±8 8:5 24±3 61±18 76±19 50±19 60±16

FEV1: forced expiratory volume in the 1st second; SGRQsym, SGRQact, SGRQpsy, SGRQtot:
symtoms, activity, psychosocial impact domains and total score, respectively, ranging from 0 to
100 (worst health status). Data expressed as mean ± standard deviation. aSignificant difference
(p<0.05) between GOLD I vs. IV, bII vs. III, cII vs. IV, dIII vs. IV.

domains. There were no significant correlations between FEV1 and the SGRQ
scores.
Conclusion: The results suggest that there is no linearity between the severity
levels of COPD and the SGRQ scores, including the activity and psychosocial
impact domains.

394. COPD mechanisms

P3581
Fibroblast growth factor 23 (FGF23) and hypophosphatemia in patients with
COPD
Mohamed Elsammak2, Adel Attia1, Moosa Suleman1. 1Pulmonology, King
Fahad Specialist Hospital, Dammam, Saudi Arabia; 2Pathology and Laboratory
Medicine, King Fahad Specialist Hospital, Dammam, Saudi Arabia

Introduction: Previous studies highlighted the importance of phosphate depletion
in COPD patients and the association between correction of hypophosphatemia
and improvement in respiratory muscle function. Fibroblast Growth Factor 23
(FGF23) is a recently discovered circulating protein that plays a crucial role in
renal phosphate reabsorption and body phosphate regulation. FGF23 has been
investigated in several diseases but there is currently no published data about
FGF23 in COPD.
Aims and objectives: The aim of this study was to evaluate whether FGF23 levels
correlate with serum phosphate levels and disease severity in COPD patients.
Methods: 70 COPD patients aged 63.0±4.6 years and 34 age and sex matched ran-
domly selected controls were studied. Criteria for diagnosing COPD and assessing
severity were according to GOLD (Global Initiative for Chronic Obstructive Lung
Disease) guidelines. Serum samples were analyzed for routine tests including cal-
cium, phosphate, renal/lytes, and FGF23 levels were measured by a commercially
available Eliza kit.
Results: There were no differences in serum calcium and Vitamin D levels in
COPD patients and controls (P > 0.05). COPD patients had significantly lower
serum phosphate levels compared to controls (P< 0.01). Plasma FGF23 was signif-
icantly higher in patients compared to controls: 280 (51-968) versus 140 (21-200)
RU/ml (P < 0.001). As expected plasma FGF23 levels correlated negatively with
serum phosphate (r = -0.799 & P< 0.001). Furthermore plasma FGF23 correlated
negatively with FEV1 (r = -0.352 & P = 0.003)
Conclusion: This study illustrates a significant increase in plasma FGF23 levels
that may contribute to low phosphate levels and disease severity in COPD patients.

P3582
Low testosterone in chronic obstructive pulmonary disease
Elena Cojocaru1, Adina Turcanu2, Raluca Mihaela Bercea2, Cristian Cojocaru2.
1Physiology, University of Medicine and Pharmacy, Iasi, Romania; 2Pneumology,
Clinic of Pulmonary Disease, Iasi, Romania

Aim: Among other comorbidities, COPD patients have fatigue and a low physical
activity level. A low level of testosterone may explain some complaints mentioned
by COPD patients. In this study we compared the testosterone level in COPD
patients with that of elderly men with a normal pulmonary function.
Methods: Circulating levels of testosterone and luteinizing hormone were deter-
mined using chemiluminiscence technique in 34 patients (FEV1: 34.9% of the
predicted values) and 20 control subjects. Moreover, the relationship of hypogo-
nadism with 6-min walking distance, number of pack-year, systemic inflammation
and LDL level has been studied in men with COPD.
Results: The testosterone level was lower in the COPD patients (p=0.001; <0.05).
Low androgen status was related to LDL level and 6-min predicting walking
distance. No correlation was observed between testosterone level and FEV1, CRP
level, and number of pack-year.
Conclusion: Testosterone level is significantly lower in COPD patients comparing
with control subjects. A restricted activity level is in correlation with testosterone
level. Further studies are necessary to clarify the hypothesis that testosterone
treatment could enhance the COPD patients activity level.

P3583
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P3584
The study of proton magnetic resonance spectroscopy on hippocampus in
rats with chronic obstructive pulmonary disease
Xuefeng Ling1, Yong Lin2. 1Department of Clinical Medicine, Southeast
University, Nanjing, Jiangsu, China; 2Respiratory Disease, Affiliated Zhongda
Hospital of Southeast University, Nanjing, Jiangsu, China

Objective: To employ in vivo proton nuclear magnetic resonance spectroscopy in-
vestigate the hippocampal metabolism of rats with Chronic Obstructive Pulmonary
Disease and to assess if there is a relationship between brain metabolism and
chronic brain injury in COPD.
Methods: Rats COPD model (model group, n=6) were established by passive
smoking and intratracheal instillation of lipopolysaccharide (LPS), were com-
pared with controls (n = 6), and all subjects underwent brain micro-magnetic
resonance imaging (micro-MRI) and bilateral hippocampal proton nuclear mag-
netic resonance spectroscopy (1H-NMRS) in vivo at 7.0 T. A neurochemical
profile consisting of metabolite concentrations, N-acetylaspartate (NAA)/creatie
(Cr) and choline (Cho)/Cr metabolite ratios in the hippocampus were evaluated
and analyzed.
Results: 1. Rats COPD model were successfully established by passive cigarette
smoking plus intratracheal instillation of LPS. 2. Compared with the normal group,
The mean value of Cho/Cr is significantly altered in the bilateral hippocampal of
COPD rat model (p< 0.05), but The mean value of NAA/Cr without difference
(p>0.05).
Conclusion: Our results demonstrate that the metabolism is significantly altered
in rats COPD model bilateral hippocampal, it is possibly one of pathophysiologies
for the COPD complicated with chronic brain damage.

P3585
COPD: Different psychology status (PS) in the patients with different
co-morbidity rate
Kateryna Gashynova. Internal Medicine, DSMA, Dnipropetrovsk, Ukraine

Aim: To evaluate whether and in which extent co-morbidity have influence on the
PS in patients with COPD.
Study population: 120 outpatient men with COPD, stage III made the study
sample. Exclusion criteria were 1) mental diseases; 2) presence of acute infections.
Methods: For the evaluation of the PS the depression (by Y.Zung scale), the
anxiety (by Ch.D. Spilberger questionnaire) and the vegetative lability (by VELA
test) were studied in all patients. Co-morbidity rate was established during analysis
of patient’s medical documentation.
Results: In accordance with co-morbidity rate all patients were divided on three
groups (GR): GR I without any co-morbid condition, GR II –with 1-2 and GR III
– with more than 3 co-morbid conditions. All groups were similar regarding to age
and smoking status. One or more abnormalities in PS were found in 2 (10.53%)
patients of Group I, in 63 (74.11%) – of Group II and 13 (81.25%) persons in
Group III. The data of psychological tests are performed in the table 1.

Groups Depression Personal anxiety Situational anxiety Vegetative lability
(M ± m) (M ± m) (M ± m) (M ± m)

I, n=19 28.7±9.1 25.1±3.9 22.4±1.4 22.4±4.5
II, n=85 40.3±4.5 39.3±4.5& 21.1±1.6 20.5±4.3
III, n=16 63.3±10.5*# 43.0±5.3* 23.4±0.3 38.3±2.5$@

*p (I-III) < 0.05; #p (II-III) < 0.05; &p (I-II) < 0.02; $p (II-III) = 0.001; @p (I-III) = 0.004

Conclusions: Co-morbid condition significantly impair psychology status in pa-
tients with COPD, and the most significant changes concerns depression, personal
anxiety and vegetative lability level.

P3586
Arterial hypertension (AH) and endothelial function (EF) in patients with
COPD
Tetyana Pertseva, Natalia Yefimova, Kateryna Gashynova. Internal Medicine,
DSMA, Dnipropetrovsk, Ukraine

Objective: To investigate the influence of co-morbid AH at the EF in patients with
COPD.
Materials and methods: A total of 41 men with stable COPD stages I-was ob-
served. Mean age – 61,41±1,41 years, mean disease duration – 6,15±0,58 years.
Group I consisted of patients without concomitant AH – 21 patient, Group II -
with AH – 20 patients. Pulmonary function was evaluated by spirograph Master-
Lab (Jeger, Germany), endotelin-1 plasma level (ET-1) – by reagents “Diameb
®” (DRG, USA), the concentration of exhaled NO (FeNO) – by Niox Mino
(Aerocrine, Sweden), Sa O2 – by pulse oxymeter (NONIN, USA).
Results: Both groups were comparable. In Group II the concentration of FeNO
was significantly higher than in group I (14,81±1,59 ppb and 9,75±1,41 ppb,
respectively (p <0,05)). In group II the level of ET-1 was similar to data in group
I (0,81±0,02 ng/ml and 0,78±0,03, respectively (p> 0,05)). In group II the level
of ET-1 significantly correlated with Sa O2 (r = -0,38, p = 0.025). We didn’t found
any significant correlation between EF and airflow obstruction.
Conclusions: High concentration of FeNO in COPD patients indicates the pres-
ence of more pronounced endothelial dysfunction in patients with concomitant
AH; plasma levels of ET-1 in patients with COPD does not depend on concomitant
AH; plasma levels of ET-1 increases with an increase in hypoxia in patients with
COPD only if there is concomitant AH;
NO concentration in exhaled air and plasma levels of ET-1 in patients with COPD,
regardless of the presence of an accompanying AH, does not correlate with indices
of airflow obstruction.

P3587
The impact of comorbidities related to BMI in COPD patients
Carlos Cabrera Lopez1, Jorge Zagaceta2, Claudia Cote3, Miguel Divo4, Juan
Pablo De Torres2, José María Marín6, Ciro Casanova7, Victor Pinto-Plata8 ,
Javier Zulueta2, Bartolomé Celli4, Santiago Carrizo2. 1Pulmonary Medicine,
Hospital Universitario de Gran Canaria Dr. Negrín, Las Palmas de G.C.,
Canarias, Spain; 2Pulmonary Medicine, Clínica de Navarra/Universidad de
Navarra, Pamplona, Navarra, Spain; 3Pulmonary and Critical Care Medicine,
Bay Pines Veterans Affairs Medical Center, Tampa, FL, United States;
4Pulmonary and Critical Care Medicine, Brigham and Women’s Hospital,
Boston, MA, United States; 5Pulmonary Medicine, Hospital Miguel Servet,
Zaragoza, Spain; 6Pulmonary Medicine, Hospital Nuestra Senora de la
Candelaria, Santa Cruz de Tenerife, Canarias, Spain; 7Pulmonary and Critical
Care Medicine, St. Elizabeth’s Medical Center, Boston, MA, United States

Introduction: In COPD patients a higher BMI is associated with better survival
(the obesity paradox). The mechanism of this paradox is not well understood.
We explored whether different co-morbidities related to survival in patients with
different BMI.
Methods: We followed 1664 COPD patients of the BODE cohort. A total of 80
comorbidities were systematically recorded. Comorbidities prevalence and associ-
ation with mortality was explored using Cox proportional hazard stratified by BMI
in four groups (≤ 21, 22-29, 30-35, ≥ 36 kg/m2).
Results: COPD patients with BMI ≥ 36 had significantly more comorbidities than
the other groups but they had lower mortality, better FEV1 and lower BODE.

BMI grouping BMI ≤ 21 BMI 22-29 BMI 30-35 BMI ≥ 36

n total 251 924 376 115
n alive 107 (42,6%) 588 (63%) 255 (68%) 87 (76%)
n dead 143 (57.3) 336 (37%) 121 (32%) 28 (24%)
Age (median and SD) 65±10.35 68±9 65±8.6 63.5±8.48
FEV1% (median and SD) 35±20.5 47±9.9 50±18.5% 51±17.3
BODE (median and SD) 6±2.7 6±2.8 3±2.4 3±2.35
Average # of comorbidities

Alive (median and SD) 4± 3.3 6±2.8 5±3.4 7±4.6
Died (median and SD) 6±3 6±3.6 6±3.6 8.5±4.6

ANOVA 0.048 <0.0001 0.21 0.047

No specific co-morbidities had an independent association with mortality in this
group whereas they did in the other subsets. Patients with a BMI between 22 and
35 had the most number of comorbidities associated with death.
Conclusion: In COPD, obese patients (BMI>36) have a better survival than
non-obese patients, in spite of having more co-morbidities. In these obese patients
there was no co-morbidity that was significantly and independently associated with
mortality.
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P3588
Fibrinogen, health status and hospitalization in patients with moderate to
severe COPD
Vladimir Hodgev1, Blagoi Marinov2, Roman Kalinov1,
Lyudmila Vladimirova-Kitova3, Fedya Nikolov3, Stefan Kostianev2.
1Pulmonology Clinic, Medical University of Plovdiv, Plovdiv, Bulgaria;
2Pathophysiology Dept., Medical University of Plovdiv, Plovdiv, Bulgaria;
3Cardiology Clinic, Medical University of Plovdiv, Plovdiv, Bulgaria

Background: There is evidence that COPD is a systemic illness. Serum biomarkers
have been associated with clinically relevant variables.
Aim: To investigate the relationships between the blood level of fibrinogen and
large group of clinical and functional parameters.
Patients and methods: Twenty-nine stable COPD patients (age [yr] = 63.4±8.6,
FEV1% = 37±11%, BODE index = 3.7±1.8) were enrolled in the study. Pulmonary
function tests, blood-gas measurements; echocardiography, brain natriuretic pep-
tide (BNP); 6-minute walking test (6MWT) and cardiopulmonary exercise test
(CPET) on a treadmill were performed. In addition, health status was evaluated by
SGRQ (St George’s Respiratory Questionnaire) and CAT (COPD assessment test).
The number of hospitalization, the need of antibiotic treatment and oral/intravenous
corticosteroids (OICS) in the 12 months prior to evaluation were recorded.
Results: The mean value of fibrinogen was 3.0±0.8 [g/L]. Fibrinogen correlated
significantly with health status - SGRQ (r =-0.49, p = 0.008), CAT (r =-0.44, p
= 0.016) and hospitalizations (r = -0.50, p = 0.006), and OICS application (r = -
0.48, p = 0.012). Differentiation of patients by value of fibrinogen (> 3 g/L ≤)
discriminated them with respect to last year hospitalisations (1.8±1.9 vs 0.6±1.3;
p < 0.05). A general linear model analysis was performed for SGRQ and hospital-
isations and the following equations were derived: SGRQ = 146.7-2.56*VO2max–
5.68*FIBR–15.83*KCO (r=0.918; r2=0.843, p<0.001) and Hospitalizations =
6.03–0.85*FIBR+3.71*KCO–0.011*6MWT (r=0.795; r2=0.632, p<0.05).
Conclusion: Blood level of fibrinogen was related to health status and hospital-
ization in patients with moderate to severe COPD.

P3589
Ego defense mechanisms in COPD: Impact on health-related quality of life
and dyspnoea severity
Saulo C. Albuquerque1, Eduardo R. Carvalho1, Rebeka S. Lopes1, Igor
S. Marques1, Daniele S. Macêdo2, Eanes D. Pereira1, Thomas N. Hyphantis3,
André F. Carvalho1. 1Clinical Medicine, Federal University of Ceará, Fortaleza,
Ceara, Brazil; 2Department of Physiology and Pharmacology, Federal University
of Ceará, Fortaleza, Ceara, Brazil; 3Department of Psychiatry, University of
Ioannina, Ioannina, Greece

Purpose: To assess chronic obstructive pulmonary disorder (COPD) patients’
defensive profile compared to healthy participants and to test whether specific ego
defense mechanisms are associated with health-related quality of life (Hrolf) and
self-reported dyspnoea severity.
Methods: In a cross-sectional study, we assessed in 80 patients with COPD and
80 age and gender-matched healthy participants, psychological distress (Hospital
Anxiety and Depression Scale) and defense mechanisms/styles (Defense Style
Questionnaire). Patients had their HRQOL evaluated with the St. George’s Res-
piratory Questionnaire and underwent a comprehensive clinical evaluation with
determination of functional parameters and dyspnoea severity.
Results: COPD patients presented higher scores in undoing, acting out, autistic
fantasy, denial and splitting defenses compared to healthy-controls. Overall, pa-
tients showed a more immature (p=0.001) and/or neurotic (p=0.006) defensive
profile. Higher scores of denial (p=0.044), somatization (p=0.009) and undoing
(p=0.032) defenses were associated with poorer HRQoL, independently of the
anticipated significant associations of clinical and psychological distress variables
with impaired HRQoL. Somatization was strongly independently associated with
more severe self-reported dyspnoea.
Conclusions: COPD patients exhibit a relatively immature and neurotic defen-
sive profile. Pneumologists and consultation-liaison psychiatrists should consider
the patients’ underlying personality structure, especially somatization tendencies,
since it is independently associated with HRQoL and dyspnoea severity.

P3590
Heart rate variability during the night in chronic obstructive pulmonary
disease
Riccardo Inchingolo1, Giuseppe Maria Corbo1, Gregory Angelo Sgueglia2,
Gaetano Lanza2, Salvatore Valente1. 1Pulmonary Medicine, Università Cattolica
del Sacro Cuore, Roma, Italy; 2Cardiovascular Diseases, Università Cattolica del
Sacro Cuore, Roma, Italy

Patients with chronic obstructive pulmonary disease (COPD) could have a lower
oxygen saturation during the night compared to the day-time and it could affect au-
tonomic modulation of heart rate. We studied the behaviour of heart rate variability
(HRV) during the day-time versus the night in COPD patients.
30 stable outpatients were recruited and classified by BODE index. A 24 h elec-
trocardiographic Holter recording and a transcutaneous measurement of oxygen
saturation were performed at the same time. Lung function was also measured.
Statistical analysis was made by linear regression.
According to BODE index, 13 patients belonged to first group (BODE 1=0-2), 8 to

second group (BODE 2=3-4) whereas 9 were included in the third group (BODE
3=5-10).
During the night, we observed, compared to the day-time, a significant increase
of both normal-to-normal (NN) intervals (i.e. a reduction of heart rate, 831 vs 720
msec, p=0.000), and Standard Deviation of all RR intervals (SDNN, 94.3 vs 85.5
msec, p=0.03), and High Frequency band (HF, 14.86 vs 10.97 msec p=0.0004)
with reduction of ratio of low frequency to HF band (LF/HF ratio, 1.54 vs 1.96
p=0.09). Mean oxyhaemoglobin saturation (SpO2) during the night was directly
and significantly related to both SDNN (p=0.0018) and HF (p=0.057). Subjects
with mean SpO2 lower than 90% showed lower SDNN (60 vs 100 msec, p=0.012)
and lower HF (8.2 vs 16.2 msec, p=0.04). LF/HF ratio was found unrelated to mean
SpO2 during the night, but a close inverse relationship was found with RV/TLC
ratio (p=0.0058).
Our data demonstrated that in COPD patients both level of oxygen saturation
of haemoglobin and impairment of static lung volumes could affect the cardiac
autonomic modulation.

P3591
Changes in bronchial mucous membrane depending on the stage of COPD (I,
II)
Tetyana Pertseva, Igor Ivakh, Oxana Plekhanova. Internal Medicine Department,
Dnipropetrovsk State Medical Academy, Dnipropetrovsk, Ukraine

Aim: To determinate immune- hystochemical characteristics of bronchial mucous
membrane depending on the stage COPD (I, II).
Study population and methods: 78 patients (pts) (mean age 54.2±2.4 years) with
COPD were divided on two groups (Gr); Gr I – 32 pts with I stage (22 male),
Gr II – 46 pts with II stage (31 male). Bronchoscopy with consequent histology
sampling and assessing by microscopy and immunohistochemistry research was
done for all pts. The following indexes were evaluated: Ki-67 (reflect prolifera-
tive potential and activity of epithelial regeneration); Cytokeratins 8 (Ctk8) (as a
marker of glandular epithelium proliferation); 34βE12 expression (for estimation
of squamous metaplasia).
Results: Both groups were similar regarding to age, gender and duration of disease.
Results of immunihystochemistry present in table 1.

Groups Ki-67 (M ± m, %)

I 2, 8±0.1*
II 8.3±0.3*

*p<0,05.

In Group I in all pts there were intensive positive membrane reactions with Ctk
8 in ciliary’s and basal epithelial cells and absence of reaction with cytokeratin
34βE12. But there were not any microscopically signs of hyperplasia.
In Groupe II all pts took place intensive positive membrane and cytoplasmatic
reaction with Ctk 8 in goblet and basal cells with morphologically signs of hyper-
plasia. Besides, in every sample there were foci with high Ctk 34βE12 expression
in basal cells.
Conclusion: 1. Pts with COPD, stage I have significantly higher potential for
the bronchial epithelial cells’ regeneration in comparison with COPD, stage II. 2.
Co-expression of both Ctk 8 and 34βE12 in COPD pts, stage II allows to suppose
high risk of irreversible metaplasia in bronchial epithelium.

P3592
GERD and anxiety in patients with severe COPD
Sherif Alsayed. Internal Medicine, NJCH, Jeddah, Saudi Arabia

Objectives: To detect the impact of anxiety on shaping the prevalence of gastro-
intestinal reflux disease (GERD) in patients with severs chronic obstructive pul-
monary disease (COPD).
Methods: We examined the prevalence of symptomatic GERD, using the Vigneri
score, in 29 male patients with COPD. Esophageal 24 h pH monitoring was used to
document the diagnosis of GERD in symptomatic group. Beck Anxiety inventory
was used to detect the impact of anxiety on expressing GERD symptoms.
Results: Reflux disease symptoms were recorded in eighteen patients of the studied
group (62%). GERD was diagnosed, based on esophageal 24 h PH monitoring, in
only 11 patients of those who expressing symptoms of GERD. Mean of Anxiety
score was correlated significantly with the number and frequency of symptom
presentation in patient with symptoms of GERD reflecting the attribution of dif-
fernt symptoms of anxiety to the GERD syndrom. Also Anxiety scores correlated
positively with time (total) PH reflecting the effect of anxiety on the sverity of
GERD syndrom.
Conclusion: Patients with severe chronic obstructive pulmonary disease have a
high prevalence of symptomatic gastro-oesophageal reflux. However True GERD
was documented in a fewer number of them. Psychological factors, such as anxiety
and somatisation may play a role, particularly in those patients without esophageal
inflammation.
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P3593
Is COPD a risk factor for thyroid disorders?
Laura Ciobanu1, Vasile Maciuc2, Roxana Costan3, Andreea Gorga4, Paula
Alina Bobirca4, Stefania Corduneanu4. 1Internal Medicine, University of
Medicine and Pharmacy “Gr T Popa”, Iasi, Romania; 2Scientifical Research and
Experimental Technique, “Gr T Popa” University of Agricultural Sciences and
Veterinary Medicine, Iasi, Romania; 3Endocrinology, County Emergency Clinical
Hospital “Gr T Popa”, Iasi, Romania; 4Clinical Section of Respiratory
Rehabilitation, Clinical Hospital of Rehabilitation, Iasi, Romania

Introduction: Multiple endocrinological disorders are induced by CPOD through
hypoxemia, hypercapnia, systemic inflammation and glucocorticoid administration;
thyroid structural and functional derangements are amongst them.
Objectives: Our aims were to find out if COPD is a risk factor for thyroid disorders
and what type of thyroid derangement is more specific to different COPD stages.
Methods: 2 groups of patients were assessed for age, gender, environment,
smoking, alcohol intake, diabetes, dyslipidemia and thyroid disorder (autoimmune
thyroid disease, nodular and nodulocystic goitre). First group was compound by
non-COPD pts (N 148, 19 M/12.8%, 129 F/87.2%, mean age 61.33, SD 10.21)
and the second one by COPD pts (N 137, 79 M/57.66%, 58 F/42.33%, mean age
64.34, SD 10.94). COPD pts were staged according to GOLD criteria in stage I
104/75.9% pts, stage II 22/16.1% pts, stage III 10/7.3 pts and stage IV 1/0.7% pts.
Results: There is a significant correlation between COPD and the presence of a
thyroid disorder 0.123 (p<0.05). The relative risk to develop a thyroid disease in
COPD pts is rather small 1.038 (p<0.05, 95% CI 0.24-0.77). There is also a low
relative risk of 1.043 (p<0.05, 95% CI 0.24-0.83) for the COPD stage I pts to
develop autoimmune thyroid disease.
Conclusions: COPD pts have a relative low risk to develop a thyroid disorder.
In COPD stage I, with more individuals in this study, the risk was found higher
for the autoimmune thyroid disease. Because generally at this stage there are no
gasometric anomalies nor glucocorticoid interventions, we suggest that systemic
inflammation is the most probable link; the inflammatory blood markers analysis
should be taken into consideration for the next studies.

P3594
Systemic inflammation and nutritive status in patients with COPD
Kateryna Gashynova. Internal Medicine, DSMA, Dnipropetrovsk, Ukraine

Nutritional abnormalities are frequently occurring systemic complication of COPD.
They often determinate functional capacity, health status and mortality of patients
(pts). However, causes and mechanisms of weight loss are still under investigation.
Aim: The aim of study was to reveal influence of systemic inflammation on the
nutritive status in pts with COPD.
Study population and methods: 69 men with stable COPD (Stage II-III) were
surveyed.
Plasma C-reactive protein (CRP), spirometry, measurement of body mass index
(BMI) and Fat Free Body Mass (FFBM) by means of bioelectrical impedance
analysis were performed for all pts.
Results: In accordance with CRP level all pts were divided on two groups: Group
I – pts with CRP ≤ 2.87 mg/l; Group II – pts with CRP > 2.87 mg/l.
Results of nutritive status examination present in table 1.

Groups BMI<18.5, 18.5<BMI<24.0, BMI>24.0, BMI FFBM
n (%) n (%) n (%) (M±m, kg/m2) (M±m, mg/ml)

Group I (N=27) 0 (0) 18 (66.67) 9 (33.33) 27.64±3.05* 17.46±0.96#

Group II (N=42) 3 (7.14) 31 (73.81) 8 (19.05) 19.33±2.41 13.14±1.33

*p<0.05; #p<0.01.

Conclusion:
• Increasing of CRP leads to significant decreasing of FFBM in pts with COPD.
• Despite the fact, that mean BMI was within normal ranges in both groups, it

was significantly lower in pts with high CRP.
• Systemic inflammation associates with increasing of the general weight loss

rate.

P3595
Bone mineral density in patients with COPD depending on pulmonary
function parameters
Olga Kharevich1, Irina Lapteva1, Artem Tomashevsky1, Natalia Porahonko1 ,
Natalia Vasilieva2, Volha Vadzianava2. 1Pulmonology, Republic Scientific and
Practical Centre of Pulmonology and Phthisiology, Minsk, Belarus; 2Radiology,
Republic Centre of Medical Rehabilitation and Balneotreatment, Minsk, Belarus

Introduction: Osteoporosis is one of the most serious systemic effects of chronic
obstructive pulmonary disease (COPD), which has serious consequences and
significant impact on mortality, social and economic burden.
Aims and objectives: The aim of the study was to investigate the relations between
pulmonary function parameters and bone mineral density (BMD) in patients with
COPD.
Methods: In the recent research we have studied data of pulmonary function
tests (by spirometry, bodyplethysmography, diffusing lung capacity) and BMD
measurements by dual-energy X-ray absorptiometry in 24 patients with COPD. To

compare BMD values in patients with FEV1< 50% and those with FEV1>50%, we
used the Mann-Whitney test. Correlations were estimated by Spearman coefficient.
Data are presented as median (interquartile range).
Results: There were significant differences between BMD values (T-score) in
patients with FEV1<50% (n=14, female-1, males-13, median age 56,5 [51; 61])
and those with FEV1>50% (n=10, females-3, males-7, median age 56,0 [54; 58])
in lumbar spine (-1,7 [-2,4; 0,3] versus -0,3 [-0,6; 1,0], p=0,04) and in femoral neck
(-1,7 [-2,6; -0,4] versus -0,5 [-0,7; -0,3], p=0,043). Correlation analysis revealed
relations between BMD values and residual lung volume (Neck: r = -0,808, p =
0,005; Upper Neck: r = -0,697, p = 0,025; Total: r = -0,683, p = 0,029), ratio of
residual lung volume to total lung capacity (Neck: r = -0,722, p = 0,018), diffusing
lung capacity (Neck: r = 0,597, p = 0,039).
Conclusion: The results of the study confirm the role of lung function reduction
in bone loss and osteoporosis development in patients with COPD.

P3596
Alpha1-antitrypsin deficiency: An analysis of patient subgroups of the
German registry
Claudia Guttmann1, Philipp M. Lepper1, Monika Bachhuber1, Christian Herr1,
A. Rembert Koczulla2, Claus Vogelmeier2, Robert Bals1. 1Dept. of Internal
Medicine V, University Hospital of Saarland, Homburg, Saarland, Germany;
2Dept. of Internal Medicine, Section of Pulmonary Diseases, University of
Marburg, Marburg, Germany

Objective: Alpha1-antitrypsin deficiency (AATD) is a rare hereditary disorder that
affects liver and lung. The German AATD Registry includes patients with severe
AATD. In this analysis, epidemiological, clinical and gender specific findings of
the german AATD patients are analyzed. STUDY: Retrospective, population based
study. AAT serum levels and genotypes, pulmonary function testing and various
parameters including a St. Georges questionnaire, were recorded.
Results: A total of 713 adult (431 (60.3%) male, 278 (38.9%) female) patients
with severe AATD, identified by genotyping, (568 patients with genotype PiZZ
and 63 with PiSZ) were registered (82 patients with other genotypes). Mean AAT
serum levels were 33.20±21.29 mg/dL. Most patients were smokers or ex-smokers
(total 706 patients, 515 Smokers (72.3%; 66.2% male and 33.8% female) and 189
non-smokers (26.8%) who developed symptoms at the end of their third decade
(mean age: 39.9 years, female: 39.9±12.9 years; male 40.0±11.6 years). In 88.7%
specific lung symptoms led to final diagnosis. In 95.4% the final diagnosis led to
smoking cessation. Most patients are affected by COPD (GOLD I = 7.7% (87%
male and 13% female), II = 22.8% (53% male and 47% female), III = 27.3% (67%
male and 33% female), IV = 15.3% (75% male and 25% female). 392 subjects
receive substitution therapy. Cigarette smoking, and dust exposure are additional
risk factors for early progression of COPD.
Conclusion: AATD is a rare condition however leads to significant morbidity in
affected subjects. There were marked differences between COPD stage, with a
clear predominance of higher COPD stages in men, but no differences in AAT
serum levels between male and female patients.

P3597
Vitamin D receptor polymorphisms and exacerbation frequency in COPD
Jennifer Quint1, Gavin Donaldson1, Nancy Wassef2, John Hurst1,
Michael Thomas2, Jadwiga Wedzicha1. 1Academic Unit of Respiratory Medicine,
University College London, United Kingdom; 2Clinical Biochemistry, Royal Free
Hospital, London, United Kingdom

Background: Genetic variants in the vitamin D (vitD) pathway have been associ-
ated with COPD. FokI and BsmI polymorphisms in the vitD receptor (VDR) gene
have been associated with muscle strength in COPD. These polymorphisms and
the Taq1α VDR polymorphism have been associated with respiratory infection but
they have not been investigated in COPD.
Methods: We studied 97 COPD patients (61 male, 28 frequent exacerbators (FE));
mean age 71.8 years (SD8.8) FEV1% predicted 50.3 (19.7), smoking history 50.7
(34.2) pack years. All patients were sampled in the winter (Jan/Feb/March) and
summer (June/July/August) at baseline for vitD levels. Serum samples were tested
for VitD(25-OH) by chemiluminescence based immunoassay. All polymorphisms
were genotyped by forced RFLP (restriction fragment length polymorphism) using
DNA extracted from blood. FEwere defined a priori as having ≥3 symptom based
exacerbations per year, and infrequent (IE)<3.
Results: All genotypes were within Hardy Weinberg equilibrium. The FokI poly-
morphism was not related to TaqI or BsmI. The BsmI and TaqI polymorphisms

VDR polymorphisms and exacerbation frequency

SNP Genotype FE IE p value

BsmI BB 3 (10.7%) 15 (22.1%)
Bb 12 (42.9%) 26 (38.2%) 0.43
bb 13 (46.4%) 27 (39.7%)

TaqI TT 10 (38.5%) 24 (36.4%)
Tt 13 (50%) 29 (43.9%) 0.64
tt 3 (11.5%) 13 (19.7%)

FokI FF 10 (35.7%) 21 (30.9%)
Ff 14 (50.0%) 38 (55.9%) 0.87
ff 4 (14.3%) 9 (13.2%)
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were linked. There was no relationship with genotyping and exacerbation frequency
for any of the polymorphisms.
There was a seasonal difference in vitD levels but this was the same for all
polymorphisms; all p>0.05.
Conclusions: FokI, BsmI and TaqI VDR polymorphisms are not associated with
exacerbation frequency and do not affect vitD levels in COPD.

P3598
Is there any correlation between apoptosis of the cells from bronchoalveolar
lavage fluid (BALF) and the progression of chronic obstructive pulmonary
disease (COPD)?
Agata Nowicka1, Halina Batura-Gabryel1, Mariusz Kaczmarek2, Jan Sikora2,
Krzysztof Swierkocki1, Anna Czyz3. 1Department of Pulmonology, Allergology
and Pulmonary Oncology, Poznan University of Medical Sciences, Poznan,
Poland; 2Department of Clinical Immunology, Poznan University of Medical
Sciences, Poznan, Poland; 3Department of Hematology, Poznan University of
Medical Sciences, Poznan, Poland

Background: It has been already well known that neutrophilic inflammation,
oxidative stress and protease/antiprotease imbalance play a significant role in the
pathogenesis of COPD. In recent years some data were published, showing that
also apoptosis may be one of the processes concerned in the pathogenesis of this
disorder.
Objectives: We presumed that apoptosis of the cells (granulocytes, lymphocytes,
macrophages) from COPD patients’ bronchoalveolar lavage fluid increases along
with the decline of FEV1 (forced expiratory capacity in 1 second).
Methods: 19 patients (16 men and 3 women), smokers or former smokers, diag-
nosed with COPD (stages 2-4) were enrolled into the study. The mean age was
64,95±7,83. In all subjects spirometry after the inhalation of beta-2-agonist was
performed, to confirm the diagnosis of COPD according to GOLD criteria and to
estimate FEV1. BALF during fiberoptic bronchoscopy was taken in all patients.
We used annexin V to assess apoptosis of the cells concerned in BAL fluid. (BD
Biosciences, Annexin V - FITC Apoptosis Detection Kit I)
Results: The median FEV1 was 38,6%. Only the patients with advanced COPD
were enrolled into the study (max FEV1 55,3%, min FEV1 15,3%). In the group
of patients with FEV1 lower than 38,6% median for apoptosis was 4% (0-59%), in
the group with FEV1 higher than 38,6% median for apoptosis was 5% (3-16%). No
correlation between FEV1 and apoptosis of the cells concerned in COPD patients
BALF was found (p= 0,74).
Conclusions: Our data suggest that there is no correlation between apoptosis and
the progression of COPD.

P3599
The regional distribution of body fat mass (BFM) in men with chronic
obstructive pulmonary disease (COPD)
Aliaksandr Makarevich, Sviatlana Lemiasheuskaya. Internal Disease, Belarusian
State Medical University, Minsk, Belarus

Introduction: COPD is associated with abnormal body composition and weight
loss.
Aim: To evaluate the relations between BFM distribution and lung function in
men during COPD progression.
Methods: We used dual-energy X-ray absorptionmetry for analyze of a body
composition, the regional distribution of BFM as well as fat mass ratios of
Android/Gynoid (A/G) and Arms+Legs/trunk. COPD pts (aged 40-69 yrs) were
divided into the 3 groups according to disease severity: the 1st was made of 14
men (GOLD I stage; mean age 55 yrs; FEV1 78%; BMI 27 kg/m2, smokers 68%,
packs/yrs 20); the 2nd - 43 pts (GOLD II stage; mean age 57; FEV1 63%; BMI 28
kg/m2, smokers 80%, packs/yrs 21); the 3rd - 20 pts (GOLD III stage; mean age
60 yrs; FEV1 41%; BMI 24 kg/m2, smokers 84%, packs/yrs 28). The control group
was formed of 15 healthy men (mean age 56 yrs and BMI 26 kg/m2, smokers
66%, packs/yrs 20).
Results: The A/G ratio was significantly lower in 3rd group vs. the control (1,1±0,3
vs. 1,3±0,2 respectively). This ratio in the 1st and 2nd groups did not differ from
the control value. The similar picture was observed concerning Fat trunk%. Thus
this level was 25±10 in 3rd group vs. 34±8 in the control group (p=0,02). The
Arms + Legs/trunk ratio was higher in 3rd group as compare with the control
(0,76±0,3 vs. 0,60±0,1; p=0,03). This ratio in the 1st and 2nd groups did not
differ from the control. We detected the negative significant correlations between
A/G ratio and packs/yrs index (r= -0,44) as well as among Arms+Legs/trunk ratio
and FEV1 (r= -0,33).
Conclusions: BFM redistribution (decrease A/G ratio and increase Arm+Leg/trunk
ratio) take place in the course of COPD progression.

395. New insights in management of interstitial
and vascular lung diseases

P3600
Pulmonary features of autosomal dominant hyper-IgE syndrome [AD HIES]
Hanna Dmenska1, Edyta Heropolitanska2, Barbara Pietrucha2,
Ewa Bernatowska2. 1The Pulmonology Outpatient’s Clinic, The Children’s
Memorial Health Institute, Warsaw, Poland; 2Department of Gastroenterology,
Hepatology and Immunology, The Children’s Memorial Health Institute, Warsaw,
Poland

AD HIES is characterized by recurrent severe pulmonary infections, pneumatoce-
les, eczema, staphylococcal abscesses, mucocutaneous candidiasis, abnormalities
of bone and connective tissue and elevated serum IgE. Mutations in signal trans-
ducer and activator of transcription 3 (STAT3) have recently been found to account
for most cases.
Aim: The aim of the study is to present clinical phenotype of AD HIES.
Materials and methods: A group of 22 HIES pts were genetically analyzed. The
mutations in STAT3 were confirmed in 7 AD HIES pts, presented here. Recurrent
and severe pulmonary infections were found in all pts except one (pt 7) at various
frequency. The typical complications of pneumonias were the formation of pul-
monary cyst and abscesses. Long term complications included pneumatocele and
bronchopleural fistulae. In several cases lobectomy was performed. The structural
abnormalities were then sites of fungal and Gram (-) infection.
Results:

Table 1. Patient characteristics

Pt. ID Sex Age [yr] / * STAT3 mutation P LA L PC

1. JJ M 25 / *6 c.1110-2A>G splicesite 6 + – +
2. DD M 22 / *3 1909 G>A V637M 4 + – –
3. LT M 20 / *11 1909 G>A V637M 13 + + + actinomycosis
4. KZ F 15 / *2 1144 C>T R382W 10 + + +
5. WJ F 14 / *5 1145 G>A R382Q 17 – + + aspergilloma
6. MK M 11 / *3 2141 C>G T714A 5 – – –
7. MB M 3 / *1 1145 G>A R382Q – – – –

*Age at diagnosis (yr). P: pneumonia; LA: lung abscess; L: lobectomy; PC: pneumatocele.

Conclusions: 1. Early recognition of the HIES enables to introduce the right
kind of therapy. 2. Pneumonias should be treated aggressively to try to pre-
vent parenchymal damage. 3. If pneumatocele and bronchiectasis are present,
antimicrobial prophylaxis covering Gram (-) bacteria and fungi is needed.

P3601
Is quantitative HRCT related with diagnostic yield of fiberoptic
bronchoscopy in sarcoidosis?
Serpil Akten, Nurdan Kokturk, Gonca Erbas, Bulent Celik, Haluk Tuktas.
Pulmonary Medicine, Gazi University School of Medicine, Ankara, Turkey
Pulmonary Medicine, Gazi University School of Medicine, Ankara, Turkey
Radiology, Gazi University School of Medicine, Ankara, Turkey Biostatistics,
Gazi University, The Faculty of Medical Science, Ankara, Turkey Pulmonary
Medicine, Gazi University, School of Medicine, Ankara, Turkey

This study aimed to evaluate the diagnostic yield of fiberoptic bronchoscopic
(FOB) modalities and its relation with quantitative findings with high resolution
computerized tomography (HRCT). 64 patients that consists of 19 males and 45
females with the mean age of 43 diagnosed with sarcoidosis with complete records
of HRCT were retrospectively recruited for a time period of Feb 2000 to Jan 2010.
HRCT scans were retrospectively assessed in random order by an experienced
observer without knowledge of the bronchoscopy result or lung function tests. The
diagnostic yield of transbronchial biopsy (TBB) was% 43.6. Although it did not
reach statistical significance, the lobar HRCT score in the sampled lobe was asso-
ciated with a positive TBB result. Bronchial mucosa appearance was significantly
related with positive mucosal biopsy (MB). The diagnostic yield of MB was%
24.5 in general patient population however in patients with abnormal mucosa this
rate was increased up to% 84.6 (p=0.000). The diagnostic yield of transbronchial
needle aspiration (TBNA) was 25.7%. Right hilar and subcarinal lymph nodes
were the most diagnostic sites. The diagnostic yield was significantly higher in
patients who had larger size of lymph nodes (p=0.007). Quantitavie HRCT score
did not correlate with the findings of MB and TBNA.
Quantitave HRCT did not cause remarkable impact on the results of diagnostical
work up of FOB.

P3602
Importance of fatigue measurement in sarcoidosis patients
Branislav Gvozdenovic1, Violeta Vucinic-Mihailovic2, Jelena Marinkovic3.
1Pulmonary Department, Vozdovac, Belgrade, Serbia; 2Clinic for Pulmonary
Diseases, Clinical Center of Serbia, Belgrade, Serbia;3Institute of Medical
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Statistics and Informatics, School of Medicine, University of Belgrade, Belgrade,
Serbia

Fatigue is recognized as one of the most prominent symptom in sarcoidosis pa-
tients. In the cross-sectional study in 189 biopsy proven sarcoidosis patients (138
female) with average disease duration of 14±8 years, we evaluated the relationship
between the fatigue severity and their health status and pulmonary function tests.
Fatigue was measured by standardized Fatigue Scale, which contains 14 items,
with four response options (the higher the score, the more severe fatigue). Scale
distinguishes mental fatigue, physical fatigue, and it is also possible to calculate a
total fatigue score. Two health status questionnaires were administered: respiratory
specific – the St Georges Respiratory Questionnaire (SGRQ) and generic – the
15D. Total SGRQ and 15D scores, as well as the scores for individual domains of
SGRQ, were calculated for each patient. The pulmonary function was determined
by means of spirometry and body-plethysmography.
Pearson’s coefficient of linear correlation revealed a statistically highly significant
correlation (p<0.001) between all of the fatigue scores and all of the health status
scores evaluated. The highest degree of correlation with total fatigue score was
found for the 15D (r=–0.689) and total SGRQ (r=0.600) scores. However, the
degree of correlations between fatigue scores and pulmonary function parameters
were low, with highest correlations noticed for FVC(L) and FEV1(L).
We can conclude that fatigue should be measured in sarcoidosis, since it isn’t possi-
ble to assess its severity according to the objective disease outcomes, like pulmonary
function tests. The health status and fatigue are two similar, but different aspects of
sarcoidosis. All applied instruments demonstrated good measurement properties.

P3603
Sarcoidosis patients with cardiac involvement in the National Tuberculosis &
Lung Diseases Research Institute in Warsaw, Poland – 3 years experience
Magdalena Martusewicz-Boros1, Anna Kempisty2, Elzbieta Wiatr1. 13rd Lung
Diseases Dept., National TB & Lung Diseases Research Institute, Warsaw,
Poland; 21st Lung Diseases Dept., National TB & Lung Diseases Research
Institute, Warsaw, Poland

Introduction: Sarcoidosis is a systemic granulomatous disease with predominant
manifestation in the lungs, however other organs can be involved, including heart,
what is potentially life-threatening. The aim of this study was to evaluate the
incidence of cardiac involvement in sarcoidosis patients diagnosed or followed
up in 1st and 3rd Lung Diseases Departments of National TB & Lung Diseases
Research Institute in Warsaw.
Method: Retrospective analysis of database discharged patients with the final
diagnosis of sarcoidosis (D86). The analysis covered the period from January
2008 to October 2010. Diagnosis of cardiac sarcoidosis was verified according
to Modified Guidelines for Diagnosis of Cardiac Sarcoidosis based on the Study
Report on Diffuse Pulmonary Diseases: From the Japan Ministry of Health and
Welfare, 1993 (9) and modifications 2006.
Results: 933 sarcoidosis patients were seen in two departments in the almost 3
years period. Multiorgan sarcoidosis (D86.8) was detected in 102 cases (10.9%).
The cardiac involvement was found only in 30 patients of this group, which was
3.2% of the entire group. There were 19 males (63%) and 11 females (37%), 5
cases in stage I, 25 in stage II. The mean age was 45.5±12.6 years (range: 28 - 74).
The time from the first diagnosis of sarcoidosis to detection of heart involvement
was 10 months (median, CI 90% range 0 to 6.4 years).
Conclusion: Cardiac sarcoidosis in our own material was diagnosed in the similar
percentage as in previously published data. According to post mortem diagnosis
data from literature diagnosis of this form of the disease still remains a significant
clinical problem.

P3604
Primary thoracic amyloidosis: Rare disease and hard diagnosis
Manel Loukil1,2, Nawel Chaouch1,2, Nawel Ben Salem1,2 , Mourad Zarrouk1,2 ,
Sana Chikhrouhou1,2 , Hajer Racil1,2, Ayda Ayadi3, Abdellatif Chabbou1,2.
1Pneumology Department, A. Mami Hospital, Ariana, Tunisia; 2Research Unit
IRC MSP-MESRS, El Manar University, Tunis Medical School, Tunis, Tunisia;
3Anatomopathology Department, A. Mami Hospital, Ariana, Tunisia

Amyloidosis is a disease caused by extracellular deposition of complex protein-
polysaccharide in a β-pleated configuration within soft tissues. Primary thoracic
deposition of amyloid is scares. To explore the different thoracic manifestations of
primary thoracic amyloidosis (PTA) and its diagnosis difficulty, we retrospectively
analyzed cases of PTA hospitalized in our department between 2007 to 2009. PTA
(AL type) diagnosis was confirmed by pathological study in all cases. All patients
were investigated by chest x ray, fibrerbroncoscopy and chest and abdominal CT
scan.
Our study concerned 5, 63 years mean aged (34-77ans) men. PTA discovery was
secondary to respiratory symptoms in 4 cases and fortuitous in 1 case. Amyloïdosis
was systemic in 1 case and localized to the thorax in 4 cases: 1 involved pleura, 2
involved mediastinal lymph nodes, 2 the bronchial tree and 2 the lung parenchyma.
An association of 2 different thoracic localization was noted in 2 patients. The
average time of diagnosis was 4 months, based on open lung biopsy in 2 cases,
mediastinal lymph node biopsy in 2 cases and transthoracic lung biopsy in 1 case.
Respiratory lung function was normal in 3 patients. Amyloidosis was complicated
by chronic respiratory failure in 1 patient and severe obstructive disease in 1

patient. Treatment consisted in colchicin with a stable trend (1 case), systemic
corticosteroids with clinical deterioration (2 cases), lung resection (2 cases). One
patient disappeared during follow up.
PTA diagnosis is often delayed. This is due in part to the localized feautures of
amyloidosis, non specific symptoms and frequent misdiagnosis.

P3605
Tracheobronchopathia osteochondroplastica: End stage of tracheo bronchial
amyloidosis
Houda Gharsalli1, Saloua Azzabi1, Besma Ourari Dhahri1 , Walid Feki1,
Soumaya Rammeh Rommani2, Mohamed Ali Baccar1, Jihéne Ben Ammar1,
Meizar Salah Said1, Leila El Gharbi1, Hichem Aouina1, Hend Bouacha1.
1Pulmonary Diseases Department, Charles Nicolle Hospital, Tunis, Tunisia;
2Pathology Department, Charles Nicolle Hospital, Tunis, Tunisia

Introduction: Tracheobronchopathia osteochondroplastica (TO) is an uncommon
benign disease affecting the cartilaginous wall of large airways. Etiology of TO
is unknown, however review of literature reveals an intimate interrelationship
between TO and amyloidosis and many authors suggest that TO is an advanced
stage of primary tracheobronchial amyloidosis. We describe a case illustrated TO
as an end stage of amyloidosis.
Case report: A 47 year old nosmoker woman was admitted in1997 for dyspnea
reported since 2 years. Pulmonary function test showed an obstructive pattern.
Asthma was suspected but we haven’t amelioration of symptoms with appropriate
treatment. Fiberoptic bronchoscopic examination revealed infiltration and nodular
lesions protruding into the lumen of the lower third portion of trachea and the
main bronchi. AA amyloidosis was confirmed by endobronchial biopsy. Extensive
investigations leaded to rule out systemic amyloidosis. Recurrent lower respiratory
tract infections marked the outcome of our patient treated by antibiotics.Thirteen
years after; the patient was admitted for cough, dyspnea, wheezing. Previous
treatment with prednisone and inhaled bronchodilatator had no notable response.

Fiberoptic Bronchoscopic examination demonstrated nodular lesions distributed
along the cartilaginous rings of lower portion of trachea and the main bronchi.
Endobronchial biopsy confirmed the TO.

P3606
Acute cardiomyopathy in rheumatoid associated lung disease
Ari Manuel1, Tom Vale1, Chris Turnbull1, Colm McCabe1, Norman Qureshi2,
Annabel Nickol1. 1Oxford Centre for Respiratory Medicine, Oxford NHS Trust,
Oxford, United Kingdom; 2Department of Cardiology, John Radcliffe Hospital,
Oxford, United Kingdom

A 67 year old lady with rheumatoid arthritis on prednisolone, methotrexate and hy-
droxychloroquine was admitted with chest pains, breathlessness and blood stained
sputum. She had a history of obliterative bronchiolitis and bronchiectasis sec-
ondary to rheumatoid, previously treated with cyclophosphamide and Rituximab
immunosuppression.
An ECG at presentation showed T wave inversion in the anteroseptal leads. Subse-
quent Troponin I was positive. CT pulmonary angiography revealed no evidence of
PE. Antiplatelet agents were commenced. Serial ECGs showed dynamic changes
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and the patient underwent urgent coronary angiography, which revealed entirely
normal coronary arteries but an abnormal left ventriculography.
There was marked LV apical hypokinesis and ballooning. Cardiac MRI supported
the suspicion of Takutsubo’s cardiomyopathy.
Discussion: Takutsubo’s cardiomyopathy is a cause of cardiac chest pain and
troponin release, accounting for up to 2% of ST-elevation myocardial infarction
(MI). To our knowledge Takutsubo’s is undescribed in patients with rheumatoid
bronchiolitis obliterans and bronchiectasis. The similarity in presentation to MI
and pulmonary embolism creates diagnostic confusion.Whether the lung inflam-
mation associated with rheumatoid confers an additional risk for Takutsubo’s
remains unknown. This diagnosis therefore warrants consideration as unnecessary
anticoagulation and antiplatelet therapies may have dangerous sequelae.

P3607
Multiple pulmonary nodules in a patient with polyarteritis nodosa
Genevieve Chalifoux, Isabelle Coiteux, Claude Poirier. Pulmonology, Centre
Hospitalier Université de Montreal, Montreal, QC, Canada

We are reporting the case of a 58-year-old woman, investigated for a 6 weeks
history of abdominal pain, nausea, shortness of breath and weight loss of 25
pounds. Her medical history was otherwise insignificant.
Upon presentation, the woman was febrile at 38,5 C, had tachycardia, low blood
pressure despite aggressive volume repletion, leukocytosis and acute renal fail-
ure. A CT scan of the thorax and abdomen showed multiple nodules within the
thyroid gland, the lungs, liver and kidney parenchyma. The patient was put on
broad-spectrum antibiotics and anti-fungal medication. BAL (bronchoscopy) and
all cultures remained negative. A screen for vasculitis and virus were negative. A
liver biopsy showed areas of necrosis due to ischemic insults. Later, the patient
developed gastro-intestinal bleeding. An angio-embolization meant to be curative
turned out to be diagnostic. We discovered many small aneurysms affecting the
mesenteric, hepatic, gastroepiploic and the bleeding site from an ileal branch was
succesfully embolized. A vasculitic origin (PAN) to the patient’s symptoms was
undeniable: unexplained weight loss 4 kg; myalgias; elevated creatinine; charac-
teristic angiographic abnormalities. The patient rapidly recovered with IV steroids
and cyclophosphamide.
Polyarteritis nodosa is known to affect multiple organs, but the lung. Very few
cases of polyarteritis nodosa involving the lung have been reported. Necropsy
reports also described pulmonary fibrosis. Cases of acute interstitial pneumonia,
BOOP and alveolar hemorrhage have been described. To our knowledge, it would
be the first case of micronodular lung involvement in association to PAN. This
case raises awareness to a possible pulmonary involvement in PAN.

P3608
Sarcoidosis patient: Do we need to perform plethysmography when
spirometry and DLCO were done?
Piotr Boros1, Magdalena Martusewicz-Boros2, Philip Quanjer3, Paul Enright4,
Stefan Wesolowski1. 1Lung Function Lab, National TB & Lung Diseases
Research Institute, Warsaw, Poland; 23rd Lung Diseases Dept., National TB &
Lung Diseases Research Institute, Warsaw, Poland; 3Department of Pulmonary
Diseases, Erasmus Medical Centre, Erasmus University, Rotterdam, Netherlands;
4College of Public Health, University of Arizona, Tucson, AZ, United States

Introduction: Plethysmographic measurement of total lung capacity (TLCbox) is
the gold standard for measuring lung volumes. Gas dilution methods are considered
less accurate in patients with substantial airway obstruction and take more time.
DLCOsb is usually done in patients suspected of having an interstitial lung disease
(ILD) and the test includes measurement of alveolar volume (VA).
Aim of study: To compare TLCbox with TLCVA in a large group of sarcoidosis
patients in different stages of the disease.
Methods: Data from 830 consecutive sarcoidosis patients (223 in stage I, 486 in
stage II, and 121 in stage III). All tests met 2005 ATS/ERS PFT technique and
quality guidelines. TLCVA was calculated as the sum of VA and dead space.
Results: TLCbox was larger than TLCVA by a mean of 0.18 L (95%CI: 0.15; 0.20)
and 2.8% (95%CI: 2.3; 3.3). TLC was normal (above the 5th percentile) in 772
patients (93%) by TLCbox and in 762 cases (92%) by TLCVA. Sensitivity of the
TLCVA for a low TLCbox was 83% and specificity 97%, so NPV was 99% and
PPV 71%. The AUC by ROC analysis was 0.90. Airway obstruction was present
in only 12% of the patients, but their TLCVA was significantly lower than their
TLCbox when compared to those without airway obstruction (0.39 L ±0.39 vs.
0.15 L ±0.39). In this subgroup, the sensitivity of TLCVA was only 50% and
specificity 96%, so NPV was 98% but PPV only 33%. The differences of TLCbox
and TLCVA were correlated with FEV1/FVC ratio.
Conclusions: A normal TLCVA rules out a low TLCbox with a high degree of
certainty in patients with sarcoidosis, but a low TLCVA does not confirm a low
TLCbox in patients with airway obstruction.

P3609
Adverse drug reactions in a pulmonary teaching hospital: Incidence, pattern,
seriousness, and preventability
Shadi Baniasadi1, Fanak Fahimi2,3 , Masoome Karimi3. 1Pharmaceutical Care
Department, Virology Research Center, National Research Institute of
Tuberculosis and Lung Disease, Tehran, Islamic Republic of Iran;2Clinical

Pharmacy Department, School of Pharmacy, Shahid Beheshti University of
Medical Sciences, Tehran, Islamic Republic of Iran; 3Pharmaceutical Care
Department, Chronic Respiratory Disease Research Center, National Research
Institute of Tuberculosis and Lung Disease, Tehran, Islamic Republic of Iran

Introduction: Detection of adverse drug reactions (ADRs) in hospitals provides
an important measure of the burden of drug related morbidity on the healthcare
system. Studies have shown that between 1.7% and 25.1% of hospital inpatients
experience an ADR during their hospitalization.
Aims: This study aimed to determine the incidence, pattern, seriousness, and pre-
ventability of hospital-acquired ADRs, in medical wards of a pulmonary teaching
hospital in Iran.
Methods: Clinical pharmacist residents were trained to report all suspected ADRs
through ADR-reporting yellow forms. The incidence, pattern, seriousness, and
preventability of the reported ADRs were analysed.
Results: During the period of 24 months, for 16125 patients, 312 ADR reports were
received. The most frequently reported reactions were due to anti-infective agents
(26.54%). Ceftriaxone accounted for the highest number of the reported ADRs
among anti-infective agents. The gastro-intestinal system was the most frequently
affected system (21.78% of all reactions). Eighteen percent of the ADRs were
reported as serious reactions. Fifty of the ADRs were classified as preventable.
Conclusions: Our study shows that ADRs are an important cause of morbidity
in our hospital. Disease prevalence and drug use patterns in our hospital differ
markedly from those of generalized ones. These differences affect the frequency
and nature of ADRs. Preventive measures should be taken to minimize the
occurrence of ADRs.

P3610
Importance of cardiac biomarkers in the evaluation of acute pulmonary
thromboembolism severity, mortality and complicated clinical course
Gulseren Sagcan1, Orhan Arseven1, Gulfer Okumus1, Remisa Gelisgen2,
Hafize Uzun2. 1CHEST, Istanbul Medical Faculty, Istanbul, Turkey;
2Biochemistry, Istanbul University Cerrahpasa Medical Faculty, Istanbul, Turkey

Background: Severity of pulmonary thromboembolism (PTE) is related to the
determination of early mortality risk rather than distribution and the load of trom-
bus. To determine the risk evaluation biomarkers level have important roles than
echocardiography, alternatively.
Aim: Investigation of the effectiveness of biomarkers in the determination of 3
months complicated clinical course (CCC) and mortality, and also acute PTE risk
level.
Material and methods: Demographic characteristics, history, clinical findings,
risk factors, additional diseases, hemodynamic symptoms of 47 patients (22M,
25F) with objectively documented diagnosis of PTE, were recorded. Before PTE
treatment, serum and plasma samples were kept to measure the levels of D-Dimer,
cTnT, Mb, NT-ProBNP, HAFBP and GDF-15. Patients were followed for 3 months
for complication and mortality.
Results: NT-proBNP levels were similar in submassive and nonmassive groups but
they were significantly higher in massive group when compared to other groups
(p<0.05). GDF-15 levels were significantly higher in massive group when com-
pared to nonmassive group (p=0.013). Mortality was present in 9 patients.When
all the deaths caused are predicted by D-Dimer, HFABP, NT-proBNP and GDF.
Deaths caused by PTE were only predicted by D-Dimer, HFABP and GDF-15
levels. NT-proBNP and GDF 15 valuables were predicted the complications (p<

0.05).
Conclusions: This biomarkers used in this study had no significant role in the
differentiation of nonmassive and submassive groups. However, NT-proBNP and
GDF-15 have been shown that these biomarkers would be beneficial for mortality
and CCC, in prediction of 3 months.

P3611
Is utility of D-Dimer test undermined because of overuse in routine clinical
practise?
Gautam Marwah, Helen Taylor, Selva Selvaraj, Stephen Murphy. Medicine,
University Hospital of Hartlepool, Hartlepool, United Kingdom

Introduction: In suspected VTE a low pre-test probability and negative D-Dimer
is associated with risk of VTE < 2%. However d-dimer is raised in many con-
ditions and utility depends on VTE prevalence in population tested (9.5-19% in
validation studies). Purpose of study was to assess utility of d-dimer testing in
routine practise.
Methods: Case records of patients d-dimer tested in A&E or on admission to
hospital were reviewed. Data included: clinical features, admission diagnosis
and pre-test probability if recorded. Investigators estimated VTE-risk, calculated
post-test probability of VTE and impact on imaging
Results: 96 cases included; 52% female, mean (SD) age 61yrs. Symptoms: chest
pain 44.5%; leg pain/swelling 28%; dyspnea 17%, syncope 7.5%, other 3%. Ad-
mission diagnosis: VTE likely 10%, VTE possible 57%, other diagnosis 33%.
Pre-test probability done in 23%. Investigator pre-test VTE-risk: High (H) 9%,
Moderate (M) 20%, Low (L) 33%, Very Low (V) 38%. D-dimer positive 43%
(H 100%, M 64%, L 44%, V 41%; p<0.05). p=0.001. VTE-Imaging if d-dimer
+ve (VTE-risk M, L, V): 41% v 11.5% OR 5.1 (1.8-15) p=0.001. Prevalence of
VTE was 2.3% (sensitivity 1.0, specificity 0.58; negative likelihood ratio 0.0-1.1).
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Pre and post-test probability of VTE if negative d-dimer: VTE-risk M-H pre-8%,
post-<1%; VTE-risk V-L pre-<2%, post-<1%.
Conclusion: Prevalence of VTE in patients D-dimer tested in clinical practise is
much lower than in validation studies. Both high risk and very low risk patients
with alternative diagnoses are often tested. If VTE risk is very low a negative
d-dimer test makes little difference to post-test probability of VTE but positive
tests lead to unnecessary imaging.

P3612
Are D-dimers requested appropriately in the emergency department?
A retrospective audit
Alexia Williams, Andy Ashton. Emergency Department, Whiston Hospital, St.
Helens, Merseyside, United Kingdom

Introduction: Venous thrombo-embolism (VTE) is commonly encountered in the
emergency department (ED). Due to the potential severity of a missed diagnosis
and the particularly varied presentation of PE, there has been an increasing reliance
on D-dimers in the ED. The British Thoracic Society (BTS) suggest this is po-
tentially leading to over-investigation of patients for possible PE (British Thoracic
Society. Thorax 2003; 58: 470-484).
Aims and objectives: This audit aimed to establish whether BTS guidelines were
followed when D-dimers were requested in the ED, and whether D-dimers were
requested appropriately by reviewing indication for the test, co-morbidities and
documented end diagnosis.
Methods: A retrospective analysis of patients with positive D-dimers performed in
ED or the acute medical unit in January 2010. 147 case notes were reviewed with
a view to Well’s score documentation; indication for request; further investigation
for venous thrombo-embolism; end diagnosis.
Results: Of the 147 patients, 90 had a D-dimer performed for possible PE, 47
for possible DVT. Only two patients had a Well’s score documented at any point
during their hospital admission. Although 100% patients with D-dimer performed
for possible DVT had further investigation, only 51% of patients with a D-dimer
requested for possible PE went on to have any further investigation for PE, leading
to an end diagnosis of PE in eight. The modal diagnosis in the patients reviewed
was pneumonia.
Conclusions: Overuse of D-dimer testing in our ED leads to over-investigation
of patients resulting in unnecessary radiation exposure. Guidelines for the use of
D-dimer testing together with bedside testing will be implemented.

P3613
Pulmonary embolism due to cardiac hydatid disease: Unusual complication
of hydatid cyst
Walid Feki, Besma Dhahri, Hichem Aouina, Jamel EL Ghoul, Manel Hadiji,
Jihen Ben Ammar, Saloua Azzabi, M. Ali Baccar, Leila El Gharbi,
Hend Bouacha. Pulmonary, Charles Nicolle Hospital, Tunis, Tunisia

Hydatid disease represents the most important parasitic infection in Tunisia with
annual incidence of 15 per 100000 inhabitant. Neverthless, hydatid pulmonary
embolism is an uncommon condition. We report a case of primary cardiac hydatid
cyst in which hydatid materials caused recurrent embolizations in pulmonary
arteries and pulmonary parenchyma.
Case presentation: A nineteen-year-old girl, was admitted to Charles Nicolle hos-
pital reporting eight months history of anorexia, asthenia and cough.The physical
examination results were normal. Chest radiography revealed a convex middle
arch and multiple bilateral homogenous circular opacities. Electrocardiographic
finding was a right ventricular hypertrophy. Echocardiography showed a cystic
mass developed from the lower and the side right ventricular wall, which restrain
tricuspid orifice with a 38 mmhg mean PAP. A CT chest-abdominal scan exam-
ination revealed the presence of an hypodense cystic lesion of 4 cm in the right
ventricle with right pulmonary artery embolism, and multiple bilateral parenchy-
matous excavated nodule associated to a calcificated cystic lesion in VII segment
of the liver. Serologic test results for echinococcus by means of an enzyme-linked
immunosorbent assay and an indirect haemagglutination test were positive. Cysts
were punctured, aspirated, and resected. Upon discharge from the hospital, patient
was prescribed 10mg/kg/day of albendazole.
Conclusion: Hydatid pulmonary embolism is one of the inescapable complication
of left heart Echinococcosis. It is rare but serious. There is no consensus of
treatment. Early diagnosis is essential because delayed treatment increases the
morbidity and mortality rates.

P3614
Safety of out-patient investigations and management of suspected pulmonary
embolism (PE)
Muhammad Zahid1, Micheal O’gara1, Irfan Shafiq2, Sonia Mehmood3,
Naveed Bhatti1. 1Acute Medicine, Royal Bournemouth Hospital, Bournemouth,
Hampshire, United Kingdom; 2Respiratory Medicine, Royal Bournemouth
Hospital, Bournemouth, Hampshire, United Kingdom; 3Ambulatory Care Clinic,
Royal Bournemouth Hospital, Bournemouth, Hampshire, United Kingdom

Introduction: PE is usually investigated and treated as in-patient but there is
growing evidence that significant proportion of patients might be safely managed
in the out patient setting with low molecular weight heparin (LMWH).

Aims: To assess compliance and safety of our hospital pathway for out-patient
management of suspected PE.
Methods: We studied a prospective cohort of patients with suspected PE managed
as outpatients using LMHW from the day of presentation untill either the diagnosis
of PE was excluded or confirmed. We analysed patients referred to ambulatory
care clinic with suspected PE from June 2009 till June 2010. 42 patients met the
inclusion criteria. All patients were reviewed in clinic after a V/Q scan or CTPA.

Table 1. Clinical presentations

Presenting complaint Total (n=42) PE diagnosed (n=16) PE excluded (n=26)

Chest Pain 32 (76%) 13 (81%) 19 (73%)
SOB 26 (62%) 10 (66%) 16 (62%)
Haemoptysis 3 (7%) 1 (6%) 2 (8%)
Leg swelling/pain 11 (26%) 5 (31%) 6 (23%)

Results: 16 (38%) patients were diagnosed with PE. Average time taken for PE
to be diagnosed or excluded was 57 hours. There were no deaths or complications
recorded from either PE or LMWH. No significant differences in clinical and
physiological parameters were noted except for systolic BP (p 0.043).

Table 2. Results

Total (n=42) PE diagnosed (n=16) PE excluded (n=26) P value

Heart Rate 80 79 82 0.836
Systolic BP 136 130 141 0.043
Diastolic BP 80 81 80 0.717
Respiratory Rate 16 17 16 0.709
SaO2% 97 97 97 0.667
PO2 (kPa) 11.7 10.3 11.8 0.115
PCO2 (kPa) 4.65 4.53 4.78 0.508

Conclusion: Its probably safe to investigate and treat suspected PE as outpatient
in selected clinically stable patients. Larger multi-centre randomised controlled
trials are needed to confirm this finding.

P3615
Lung function tests in patients suffering from chronic kidney insufficiency
before and after hemodialysis
Momira Obradovic1, Ljiljana Corkocic2. 1Pulmology, Hospital of Internal
Medicine, Mladenovac, Serbia; 2Pulmology, Clinical Hospital Centre, Dr D.
Misovic, Belgrade, Serbia

Most frequently encountered alteration of lung function in patients on hemodial-
ysis is existence of restricted ventilation and consequently insufficiency caused
by hypervolemia. Various studies examined changes in lung micro circulation
that follow hemodialysis and it is argued that they may cause lung fibrosis and
even calcification of alveolar septa. The objective of this study is a comparison
of the relative results of pulmonary function tests before and after hemodialysis
treatment.
Using Chest-microspiro HI 601 apparatus, we have monitored 35 patients whose
average age were 57 years. The diagnostic tools consisted of chest roentgenograms,
laboratory tests, clinical examinations and pulmonary function tests (FVC, FEV1
and PEF). Our results indicate a statistically significant increase in FVC (p < 0,05)
and FEV1 (p < 0,05) before and after hemodialysis.
Conclusion: Patients receiving hemodialysis treatment have prominent fluid re-
tention in lung spaces. In this situations spirometry performed before and after
hemodialysis can be used as a valid diagnostic approach in determining patients
conditions.

P3616
Effect of bicarbonate versus acetate hemodialysis on respiratory functions in
chronic renal failure patients
Mohamed Badawy1, Ali Taha2, Nagah Mohamed3. 1Chest Department, Sohag
University, Sohag Faculty of Medicine, Sohag, Luxor, Egypt; 2Nephrology
Department, Sohag University, Sohag Faculty of Medicine, Sohag, Egypt; 3Public
Health Medicine, Sohag University, Sohag Faculty of Medicine, Sohag, Egypt

Dialysis filter can cause activation of complement and release of anaphylatoxines
which can have a deteriorating effect on respiratory system.
Aim of the work: To compare the effect of bicarbonate versus acetate haemodial-
ysis on the pulmonary function test and blood gas parameters.
Material and methods: Cross sectional study of fifty chronic renal failure patients
on regular haemodialysis without history of chronic pulmonary disease were ran-
domly selected for dialysis either by bicarbonate or acetate dialysate twenty five
each with same machine and duration of dialysis. Evaluation thorough medical
history and determination of forced expiratory volume in the first second (FEV1),
forced vital capacity (FVC), FEV1/FVC ratio, and maximal mid-expiratory flow
rate (FEF 25%-75%). Arterial oxygen tension (PaO2), PH, carbon dioxide ten-
sions (PaCO2), bicarbonate (HCO3) and potassium were analyzed with a blood
gas analyzer.
Results: No significant difference in symptoms before and after dialysis in both
groups. Improvement of pulmonary function test was significant in bicarbonate
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group except for FEV1/FVC ratio and PEF. There was significant difference in
PaO2, PaCO2 and HCO3 in bicarbonate group.
Conclusion: Bicarbonate haemodialysis lead to significant improvement of respi-
ratory functions in chronic renal failure patients on regular dialysis.

P3617
Pleuro-pulmonary changes in patients suffering from end-stage renal disease
receiving regular hemodialysis
Rabab El Wahsh, Ali Zaki. Chest Department, Faculty of Medicine, Minoufiya
University, Shebin El Kom, Minoufiya Governorate, Egypt Internal Medicine
Department, Faculty of Medicine, Minoufiya University, Shebin El Kom,
Minoufiya Governorate, Egypt

Introduction: End-stage renal disease (ESRD) was defined as a life-threatening
reduction in glomerular filtration rate resulting in the requirement for hemodialysis,
peritoneal dialysis or renal transplantation to maintain life. Pulmonary complica-
tions are an important cause of morbidity and mortality in patients with ESRD and
infection is the second leading cause of death among them.
Aim: To study pleuro-pulmonary changes and complications among patients with
ESRD maintained on regular hemodialysis.
Patients and methods: The current study included 20 patients with ESRD on
regular hemodialysis for at least 6 months. For every patient, clinical, laboratory,
arterial blood gases, radiological study of chest and heart and spirometric study
were done.
Results: Among the studied patients, 55% had pulmonary complications in the
form of pulmonary infections, pleural effusion, pulmonary edema or hypox-
emia during the course of hemodialysis. Spirometric measures, before and after
hemodialysis, showed no significant improvement of VC, FVC, FEV1/FVC or
MMV, whereas improvement in FEF25-75% and PEFR was significant. Significant
hypoxemia occurred during hemodialysis. Significant improvement in pH, paCO2

and HCO3 occurred during and after hemodialysis.
Conclusion: Patients with ESRD treated with hemodialysis must be considered
at high risk for the development of lethal pulmonary complications. Regular
hemodialysis improves arterial blood gases parameters and some pulmonary func-
tion measurements.

P3618
Morphological features of the endobronchial microhemocirculation of
nephrological patients
Shcherban Natalia1, Landyshev Yuriy2, Tsheluyko Sergey3. 1Pulmonology,
Saint-Petersburg State Pavlov Medical University, Saint-Petersburg, Russian
Federation; 2Pulmonology, Amur State Medical Academy, Blagoveschensk,
Russian Federation; 3Histology, Amur State Medical Academy, Blagoveschensk,
Russian Federation

Pneumofibrosis is one of the respiratory aftereffects developing at late stages of
chronic kidney disease (CKD).
The research was aimed at revealing the microhemacirculatory disturbances role
in the course of bronchopulmonary aftereffects development for CKD patients.
Methods: The endobronchial biopsy was applied to 48 CKD patients at the point
of 1cm distally aside from the right lung’s proximal bronchus spur. The ultrathin
sections were analyzed, using the Tecnai G2 Spirit TWIN electron microscope
(of the “FEI Company” - Netherlands) after its preliminary staining by the uranyl
acetate and the lead citrate.
Results: The normal plan of bronchi mucosa structure is revealed in 16,6% of
cases, mainly at CKD initial stages. 25,4% of CKD 2nd and 3rd stage patients
had epithelium initial planocellular metaplasia, sometimes with the bronchi sub-
mucosa connective tissue edema. In 50% of the cases dystrophia and epithelium
metaplasia combined with the microcirculatory bed reduction. At the later stages
of the disease the number of the elastic fibers increased which surrounded the
spasmodic blood capillaries and dilated venules. 19,4% of the patients at the fifth
CKD stage showed atrophy of the epithelium against the expressed submucosa
sclerotic changes. Here one could observe distinct damages of endothelial cells
containing numerous vacuoles in the cytoplasma, sometimes they protruded into
the vessel lumen.
The conclusion: Due to various factors the CKD leads to the structural reorganiza-
tion of the microhemocirculatory bed which then causes the fabric hypoxia, atrophy
of the bronchus mucosa and occurrence of the expressed sclerotic processes in the
submucosal layer of the bronchial tree.

P3619
Bronchiolitis obliterans as a first manifestation of rheumatoid arthritis –
Case report
Simona Luca, Victorita Mihaela Sandu. Pneumology 1, Clinic of Pulmonary
Diseases, Iasi, Romania

Introduction: Rheumatoid arthritis (RA) is the most common connective tissue
disease associated with bronchiolitis obliterans (OB). OB is a clinico-pathologic
entity of bronchiolar inflammation which reflects the injury of the small airways
and presents symptoms and signs of small airways obstruction. OB can go as a
first manifestation of RA in 10–20% of patients.
Case presentation: A 37-year-old woman, non-smoker presented to our clinic

accusing: MRC III dyspnea and bronchorrhea and suddenly it developed an ob-
structive lung disease without any reasonable explanation. Clinical, physiological
and radiologic features suggested OB (squeaks and crackles on auscultation,
functional evidence of OB). HRCT scan features consisted mostly of indirect
signs of bronchiolitis, with a mosaic pattern reflecting air trapping, bronchial wall
thickening, centrilobular emphysema,areas of ground-glass attenuation.
She also had extra-respiratory symptoms-asthenia and weight loss (5 percent in 2
months).
3 months after, she developed seropositive RA and a elevate serum rheumatoid
factor was found, but with no clinical evidence of active rheumatological dis-
ease. All of these findings suggests that the OB was secondary to a rheumatoid
process. Oral corticosteroids, associated with immunosuppressive treatment and
inhaled bronchodilators was initiated, but without any clinical and functional
improvement.
Conclusions: This case is atypical since usually the diagnosis of RA precedes
respiratory symptoms in 88% of cases. In our patient the bronchiolitis obliterans
was the initial manifestation of rheumatoid arthritis, attributable to rheumatoid
arthritis.

396. What do individuals know about their
disease? Educational needs, the psychological

impact of chronic respiratory disease and
health-related quality of life

P3620
Late-breaking abstract: Older COPD patients’ requirements for eMonitoring
and eCoaching: A user-centered study
José te Lintelo1, Marit van de Dijk2. 1Dienst Behandeling en Begeleiding/Home
Care, Division for Treatment and Support, Carint Reggeland Groep, Hengelo,
Netherlands; 2Expertise Centre of Health, Social Care and Technology, Saxion
University of Applied Sciences, Enschede, Netherlands

Introduction: COPD patients can have increased independence, when adequately
supported by appropriate technology, with eHealth opening new opportunities for
self-management at home.
Aims: The aims were to explore the requirements of older COPD patients, for an
effective eHealth home care system, and through this to promote self-management,
reduce health care use and increase quality of life.
Methods: A qualitative user-centred design, combining focus groups with a
scenario-based approach, was used to elicit key criteria for the home care system.
Data were collected in two workshops involving patients aged 63 to 83 (n=17).
Most had moderate COPD (GOLD II-III- IV); all experienced dyspnoea and
restrictions in their activities of daily living.
Results: Participants have the prerequisites for a (mobile) eHealth system and in
general know how to use this technology. Most (15) use internet and e-mail and all
use mobile phones. Participants provided specific needs, wishes and preconditions
for eHealth, in physical, cognitive/emotional and social areas; reporting daily activ-
ities and problems in which they could use the help. They underlined the importance
of technology stimulating patients to maintain and extend their existing abilities.
Conclusions: The user-centred design approach enabled patients to identify for
themselves, their key requirements for an eHealth system. They wanted support
for self-management, to increase confidence in their own abilities and their sense
of security. The integration of eMonitoring and eCoaching can support patients to
maintain and improve their independence and quality of life at home. An “eCOPD”
system is being designed based on the outcomes from this study.

P3621
Assessing the educational component of pulmonary rehabilitation with the
lung information needs questionnaire (LINQ)
Ria Fowler, Karen Ingram, Claire Nolan, Pippa Marns, Amy Clark,
Michael Polkey, William Man. Harefield Pulmonary Rehabilitation Team and
Respiratory Biomedical Research Unit, Royal Brompton & Harefield NHS
Foundation Trust, Harefield, Middlesex, United Kingdom

Introduction: Educational sessions are an integral part of pulmonary rehabilitation
(PR) programs but there are few tools to assess their impact. The Lung Information
Needs Questionnaire (LINQ) is patient reported and designed to assess the infor-
mation needed to understand lung diseases and to maximise self-management skills
(Hyland et al 2006). A decreased score indicates less information requirements.
We hypothesised that the LINQ is sensitive to change after a PR program and
provides additional information to tests of exercise capacity and health status.
Method: We prospectively measured the LINQ, the self-report Chronic Respi-
ratory Disease Questionnaire (CRDQ-SR), Hospital Anxiety & Depression score
(HAD) and incremental shuttle walk (ISW) in 217 patients before and after an
8-week outpatient PR program. 11 patients, who declined the outpatient PR pro-
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gram and were prescribed a home exercise program (HE), acted as controls. Mean
LINQ pre- and post- PR was compared with paired t-test, and unpaired t-test was
used to compare mean LINQ changes following PR and HE. Pearson’s correlation
was used to examine relationship between changes in LINQ and other outcome
measures.
Results: All 217 patients completed LINQ pre- and post-PR. Mean LINQ fell
significantly after PR (95% CI -3.8 to -4.9; p<0.0001). LINQ improvement was
significantly greater after PR compared with HE (95% CI -1.1 to -5.8; p=0.004). No
significant correlation existed between LINQ change and changes in CRDQ-SR,
HAD or ISW.
Conclusion: The LINQ is sensitive to change after PR, provides additional in-
formation to conventional outcome measures and may be useful to assess the
educational component of PR programs.

P3622
Education and information for patients with bronchiectasis: What do
patients want?
Katy Hester1, Paul McAlinden1, Anthony De Soyza1,2,3. 1Sir William Leech
Centre for Lung Research, Freeman Hospital, Newcastle upon Tyne, United
Kingdom; 2Adult Bronchiectasis Service, Freeman Hospital, Newcastle upon
Tyne, United Kingdom; 3Institute of Cellular Medicine, Newcastle University,
Newcastle upon Tyne, United Kingdom

Background: Bronchiectasis is up to three times as common as Cystic Fibrosis
(CF), yet is poorly studied with variable service provision. The BTS 2010 guide-
lines also note lack of trials in bronchiectasis self-management. Patient information
is less readily available than in other pulmonary conditions, such as CF, however
with persistent symptoms and frequent exacerbations, patients could benefit from
improved information and education.
Aims: To establish patients’ needs and their views on information received about
bronchiectasis.
Methods: A formal questionnaire was conducted in adult patients with bronchiec-
tasis attending the Freeman Hospital specialist clinic.
Results: 107 patients were surveyed with a 79% response rate. Patients reported
previously having little information about bronchiectasis, particularly prognosis.
86% reported receiving new information at the specialist clinic, and 99% felt more
confident about managing their condition when informed about their treatment.
86% found additional information from physiotherapists at physiotherapy training
sessions beneficial. 58% had utilised a clinic helpline for advice; 100% were
satisfied with the outcome. Patients wanted more information and education about
bronchiectasis.
Conclusions: Patients with bronchiectasis want more information about their con-
dition. When better informed they feel more confident about management of their
condition, with improved symptom awareness, and increased patient satisfaction.
Qualitative work is underway to study patient needs further and develop improved
systems and optimal formats for patient education in bronchiectasis. This has
potential to improve use of resources, self management and patient outcomes.

P3623
Knowledge deficits in COPD patients entering pulmonary rehabilitation
Candy Gijsen1, Emiel Wouters1,2 , Frits Franssen1, Daisy Janssen1,
Martijn Spruit1 . 1Program Development Centre, Ciro, a Centre of Excellence for
Chronic Organ Failure, Horn, Netherlands; 2Department of Respiratory
Medicine, Maastricht University Medical Centre (MUMC), Maastricht,
Netherlands

Patient education is a core component of comprehensive pulmonary rehabilitation
(PR) in patients with COPD (Nici et al. AJRCCM 2006). Indeed, an individualized
educational program should be based on addressing disease-related knowledge
deficits of COPD patients. To date, limited data are available on these deficits
in COPD patients entering PR. Therefore, we aimed to evaluate disease-related
knowledge of COPD patients entering PR.
Methods: 311 patients with COPD (172 male, mean (SD) age 63 (9) yrs, FEV1
49 (20)% pred, BMI 26 (6) kg/m2) responded to 50 statements about pulmonary
and extra-pulmonary features of COPD (“true”, “false” or “I do not know”).
Results: In general, patients had limited knowledge about their disease (table 1).
Some examples: 1/3 of the patients did not know what the abbreviation “COPD”
stands for; a minority knew the meaning of “an exacerbation”; a majority be-
lieved that PR has a positive effect on pulmonary function; 1/3 thought that too
much physical exercise could overload the lungs; 1/3 considered swollen ankles
and chest pain as typical symptoms of patients with COPD; 1/5 believed that
“self-management” means that no doctor should be visited.

Table 1

Statement Correct answers Incorrect answers “I do not know”
(%) (%) (%)

Abbreviation of “COPD” 65 2 33
Meaning of exacerbation 26 19 55
Effect of PR on pulmonary function 22 58 20
Influence of physical exercise on the lungs 60 33 7
Typical symptoms of COPD 23 35 42
Meaning of self-management 61 19 20

Conclusion: Patients with COPD entering PR have a heterogeneous level of knowl-
edge considering COPD. Therefore, individualized educational programs should be
considered to increase patients’ knowledge and, in turn, improve self-management.

P3624
Fatigue components in COPD patients and controls using the FACIT-F scale;
data from ECLIPSE study
Khaled Al-Shair1 , Hana Müllerova2, Nicholas Locantore3, Nicola Hanania4,
Amir Sharafkhaneh5, Emiel Wouters6, Stephen Rennard7, Jørgen Vestbo8,9, on
behalf of the Evaluation of COPD Longitudinally to Identify Predictive Surrogate
Endpoints (ECLIPSE) Study Investigators. 1Medicines Evaluation Unit/North
West Lung Research Centre, Manchester University, South Manchester University
Hospital, Manchester, United Kingdom; 2Worldwide Epidemiology,
GlaxoSmithKline R&D at Stockley Park, Uxbridge, United Kingdom;
3Respiratory and Inflammation Medicines Development Center, GlaxoSmithKline
R&D at Research Triangle Park, NC, United States; 4Section of Pulmonary and
Critical Medicine, Baylor College of Medicine, Houston, TX, United States;
5Section of Pulmonary, Critical Care and Sleep Medicine, Baylor College of
Medicine, Houston, TX, United States; 6Department of Respiratory Medicine,
Maastricht University Medical Center, Maastricht, Netherlands; 7University of
Nebraska Medical Center, University of Nebraska, Omaha, United States; 8North
West Lung Research Centre/Medicines Evaluation Unit, Manchester University,
South Manchester University Hospital, Manchester, United Kingdom;
9Department of Cardiology and Respiratory Medicine, Hvidovre University
Hospital, Copenhagen, Denmark

Introduction: Fatigue is a complex multi-dimensional phenomenon and its dimen-
sionality in COPD and controls has not been adequately investigated. We aimed
to examine the dimensions as well as the reliability and validity of the FACIT-F
scale.
Methods: At baseline, 2107 COPD patients and 576 control subjects with normal
lung function from the Evaluation of COPD Longitudinally to Identify Predic-
tive Surrogate Endpoints (ECLIPSE; SCO104960, NCT00292552) completed the
Functional Assessment of Chronic Illness Therapy (FACIT) fatigue scale. The
FACIT-F was readministered to 1621 patients and 515 controls after 3 years. We
used the principal components analysis (PCA) for structurally examining the 13
items FACIT-F.
Results: The 13 items were loaded into two and three interpretable dimensions in
COPD and controls, respectively. In COPD, FACIT had high internal consistency
(Cronbach’s α= 0.92) and long-term repeatability (r = 0.68, p<0.001). In the two
factors solution, the two components of fatigue in COPD correlated well with the
total score of the scale (r= 0.59 and 0.99; p<0.001 for both).
FACIT had significant convergent validity; its scores were associated with BODE,
SGRQ and MRC dyspnoea scores (r= 0.42, 0.7 and 0.48, respectively, p=<0.001
for all). FACIT had good discriminating validity; patients who walked <350m in
6 minute walk test as well as depressed patients were significantly more fatigued
than those who walked ≥350m or who were not depressed (p<0.001).
Conclusion: The FACIT-F is a short and easily administered scale with good
validity and reliability in COPD. It may be possible to measure different fatigue
components with this scale.

P3625
Long-term changes in the COPD assessment test (CAT) after pulmonary
rehabilitation
Phillippa Marns, Karen Ingram, Ria Fowler, Claire Nolan, Amy Clark,
Nicholas Hopkinson, Michael Polkey, Jane Canavan, William Man. Harefield
Pulmonary Rehabilitation Team and Respiratory Biomedical Research Unit,
Royal Brompton & Harefield NHS Foundation Trust, London, United Kingdom

Introduction: The COPD assessment test (CAT) is a recently introduced, vali-
dated, patient-completed quality of life instrument that is immediately responsive
to pulmonary rehabilitation (PR) [1]. The long-term effects of PR on the CAT,
and whether these changes relate to more established health status instruments,
are not known. We hypothesised that long-term improvements in CAT (reduced
score) following PR would correlate with improvements in the self-report Chronic
Respiratory Disease Questionnaire (CRDQ-SR) total score (increased score).
Method: The CAT and CRDQ-SR were recorded in 39 COPD patients before (T1),
immediately after (T2) and 6-months after (T3) an 8 week outpatient PR program.
On completion of the PR course, patients were offered individualised exercise
advice and goal-setting, but no formal supervised exercise training. Changes in
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CAT and CRDQ-SR were compared from T1 to T2 and from T1 to T3. Spearman’s
Rank correlation was used to assess the relationship between changes in CAT and
CRDQ-SR between T1 and T3.
Results: Mean (SD) age was 72 (7) and FEV1%predicted was 47 (19)%. CAT
and CRDQ-SR scores at T2 and T3 were significantly improved compared to
corresponding scores at T1.
T1-T3 changes in CAT correlated significantly with changes in CRDQ-SR: r=
-0.40; p=0.01.
Conclusion: Following PR, short and long-term changes in CAT score mirror the
CRDQ-SR.
References:
[1] Dodd, JW. Thorax 2011, accepted for publication.

P3626
CAT (COPD assessment test) as outcome parameter of pulmonary
rehabilitation (PR) in COPD
Konrad Schultz1, Oliver Göhl1, Dragan Stojanovic1, Michael Wittmann1,
Juliane Rudnik1, Monika Schwarze2. 1Bereich Pneumologie, Klinik Bad
Reichenhall, Bad Reichenhall, Germany; 2Klinik für Rehabilitationsmedizin,
Medizinische Hochschule Hannover, Hannover, Germany

Background: The COPD Assessment Test (CAT) is a newly developed question-
naire for COPD-patients. The CAT is designed to measure the impact of COPD
on a patient’s life, and how this changes over the time. The test contains 8 items.
Methods: In a prospective observational study 124 patients with COPD were
included, 71.6% male, 45.2% with GOLD Stage 1-2, 26.6% with stage 3, 28.2%
with stage 4. Mean FEV1 was 1.66 l. Outcome parameters were 6-MWD, FEV1,
MRC-dyspnoea scale and in addition the CAT was used for the first time in
Germany as an outcome parameter in PR.
Results: Mean CAT score at admission (T0) was 21.97±6.49 and at discharge
from PR (T1) 18.94±7,56 (p<0.0001). CAT scores from 21-30 indicate a high
impact of COPD on patient’s life, as shown at admission. At discharge the average
CAT score turned out a medium impact, as a defined range from 10-20 points.
The minimal clinically important difference (MCID) for CAT is supposed to be
a change of 2 points. In 56.6% of the patients the CAT score decreased for at
least 2 points and therefore MCID was achieved. The average improvement was a
reduction of 3.03 points. Improvement occurred in all items of the CAT, but the
item with the highest impact was breathlessness on effort.
Conclusions: In this prospective observational study all COPD-patients were in-
cluded, regardless of comorbidity or exacerbations. In spite of these circumstances
there was a statistically significant and clinically relevant improvement. More than
50% of the patients improved the CAT score for at least 2 points (MCID). The test
was answered by our patients without relevant problems and so, since July 2010,
the CAT is used as a routine outcome parameter in our PR program.

P3627
Changes in the CRQ, CAT and updated BODE index by pulmonary
rehabilitation
Armin Stucki, Yvonne Van der Feijst. Pneumology, Berner Reha Zentrum,
H’Schwendi, Switzerland Pneumology, Berner Reha Zentrum, H’Schwendi,
Switzerland

Background: It is unclear to which extend a standardised in-hospital rehabilitation
program may change the new COPD assessment test (CAT) score and the updated
BODE Index in severe and very-severe COPD patients.
Method: In a prospective study we assessed the CRQ, CAT and updated BODE
scores in severe and very-severe COPD patients before and after attending a
multidisciplinary in-hospital pulmonary rehabilitation program of a approximately
3 week’s duration. The assessment comprised in addition sociodemographic and
health data.
According to the initial BODE Index and due to statistical reasons we formed two
BODE severity groups; group one with 0-7 points and group two with 8-15 points.
Results: 315 patients attending a pulmonary rehabilitation program were assessd
between first of July and end of December 2010. Thereof 132 patients presented
with severe or very-severe COPD. The mean age was 69.2 years, exactly one third
female, mean duration of stay 19.7 days.
I. Both groups showed a significant improvement for all four CRQ domains. Only
for the domain dyspnea the improvement was significant smaller for patients with
a higher BODE score (second group).
II. The CAT score showed a similar significant improvement in both groups
(reduction of 4.5 and 5 points respectively)
III. Also the updated BODE Index showed a significant reduction in both groups,
however, this reduction was significant less for the second group.
Conclusion: The CAT and the updated Bode Index might both provide a valid
assessment for changes in an inpatient pulmonary rehabilitation program for severe
and very-severe COPD patients.

P3628
Determinants of health-related quality of life in patients with severe COPD
Frits M.E. Franssen1, Paul W. Jones2, Martijn A. Spruit1 , Mariska Hartog1,
Emiel F.M. Wouters1. 1Program Development Center, Ciro, Horn, Netherlands;
2St. George’s, University of London, London, United Kingdom

Introduction: Clinical presentation of COPD patients is very heterogenous. Pa-
tients with a comparable degree of airflow limitation present with a wide range
in health-related quality of life (HRQOL). This study investigates determinants of
HRQOL in severe COPD patients.
Methods: Assessment data were extracted from the records of 1562 COPD pa-
tients referred for pulmonary rehabilitation. HRQOL was assessed by St. George’s
Respiratory Questionnaire (SGRQ). Data were divided into quadrants of FEV1
and total SGRQ score.
Results: Compared to patients with FEV1<50% and SGRQ≥50, those with
SGRQ<50 are characterized by lower BMI, better exercise performance, fewer
exacerbations in last year, lower depression (HADS_D) and anxiety (HADS_A)
scores and less dyspnea (MRC). In stepwise multiple regression analysis, MRC,
HADS_A and HADS_D, 6MWD and number of exacerbations in last year were
independent predictors for HRQOL.

Differences in clinical parameters between quadrants of FEV1 and SGRQ

(1) FEV1<50% (2) FEV1≥50% (3) FEV1<50% (4) FEV1≥50%
SGRQ≥50 SGRQ≥50 SGRQ<50 SGRQ<50

N 756 251 282 273
Age, y 64±9 64±10 64±10 64±9
FEV1, % pred 33±9 66±14* 38±9† 66±12*‡

BMI, kg/m2 25.1±5.2 26.8±5.2* 24.1±4.3*† 25.6±5.1*†‡

6MWD, m 370±121 423±116* 459±120*† 517±89*†‡

MRC dyspnea 4.1±1.0 3.5±1.1* 2.9±1.1*† 2.4±0.9*† ‡

SGRQ total, pts 66±9 63±10 37±10*† 35±10*†

HADS_A, pts 8.5±4.5 8.5±4.1 5.3±4.0*† 5.9±3.9*†

HADS_D, pts 8.0±3.9 7.9±3.8 5.1±3.7*† 5.1±3.4*†

Exacerbations, previous year 3±3 2±2* 2±3* 1±2*†‡

*p<0.05 vs 1; †p<0.05 vs 2; ‡p<0.05 vs 3.

Discussion: Clinical, physiological and psychological factors determine HRQOL
in severe COPD. These factors must be taken into account in the disease manage-
ment of these patients.

P3629
Evaluation of quality of life instruments for COPD care and research
Saskia Weldam1, Marieke Schuurmans2, Rani Liu1, Jan-Willem Lammers1.
1Department of Respiratory Medicine, University Medical Center Utrecht,
Utrecht, Netherlands; 2Department of Rehabilitation, Nursing Science & Sports,
University Medical Center Utrecht, Utrecht, Netherlands

Background: Quality of Life (QOL) measurements to quantify the impact in
Chronic Obstructive Pulmonary Disease (COPD) with a standardized method has
become important in the last decades. A variety of QOL instruments are available.
To facilitate decision making with regard to an appropriate QOL instrument in
COPD care and research, a systematic review was performed.
Objective: To identify and evaluate content and psychometric properties of cur-
rently available QOL instruments in COPD care and research.
Method: A systematic literature search was done. Based on criteria, 2 investiga-
tors independently identified eligible studies. Methodological quality and data on
psychometric properties were assessed by using the Consensus based Standards
for selection of health status Measurement Instruments (Mokkink et al. J Clin
Epidem 2010;63:737-45).
Results: 56 Studies, 11 disease-specific and 10 generic QOL instruments are identi-
fied. Methodological studies’ quality is mostly rated fair. In 50 studies theoretically
derived hypotheses are not described. In 34 studies confirmatory factor analysis
was not performed. Measurement properties are in general positive. Chronic Res-
piratory Questionnaire has slightly better results than generic measures: hypothesis
testing correlation>0.5, Chronbach’s α>0.7, Intra Class Correlation (ICC) 0.5-0.9.
The new COPD assessment test α=0.88, ICC= 0.8. Disease-specific instruments
hold domains like dyspnea and activity. Social activity, emotional status, anxiety
and pain are mostly included in generic instruments.
Conclusion: Since both disease-specific and generic domains are important in
measurement of QOL in COPD patients, we recommend to use at least two QOL
instruments covering as many domains as possible.

P3630
Coping style and health status in COPD patients entering pulmonary
rehabilitation
Ana Stoilkova1, Daisy J.A. Janssen2, Martijn A. Spruit2 , Emiel F.M. Wouters2,3 .
1Department of Respiratory Medicine, Maastricht University, Maastricht,
Netherlands; 2Program Development Centre, Ciro+, Centre of Expertise for
Chronic Organ Failure, Horn, Netherlands; 3Department of Respiratory
Medicine, Maastricht University Medical Centre, Maastricht, Netherlands

Background: Mood status contributes to an impaired health status in patients
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with COPD. Coping style may also be related to health status. Our objective
was to assess disease-specific health status in COPD patients entering pulmonary
rehabilitation after stratification for coping style and mood status.
Methods: Coping styles were studied in 698 COPD patients entering PR (60%
men; mean (SD) age: 64 (10) yrs; FEV1: 48 (18)% pred.) using the Utrecht Coping
List. The current analysis is limited to passive coping style. Disease-specific health
status (St. George’s Respiratory Questionnaire (SGRQ)), and symptoms of anxiety
(HADS-A) and depression (HADS-D) were recorded.
Results: Mean (SD) SGRQ total score was 54 (17) pts. Clinically relevant symp-
toms of anxiety (HADS-A ≥10 pts) and depression (HADS-D ≥10 pts) were
reported by 30% and 23% of the patients, respectively. Low level of passive coping
style was reported by 18% of the patients; medium level by 39% and high level by
43% of the patients. In patients with HADS-A or HADS-D <10 pts, SGRQ total
score was higher for patients with a high passive coping style than for patients
with a low or medium level passive coping style. In patients with HADS-A or
HADS-D ≥ 10 pts, differences did not reach statistical significance.

SGRQ total score after stratification for mood status

Passive coping HADS-A ≥10 HADS-A <10 HADS-D ≥10 HADS-D <10

Low 53 (8) 45*# (15) 52 (5) 45*# (15)
Medium 59 (15) 49# (15) 60 (14) 49# (15)
High 63 (16) 56 (16) 64 (15) 56 (17)

*p<0.05 vs. medium; #p<0.05 vs. high

Conclusions: The level of passive coping style may have a relationship with
health status in COPD patients after stratification for symptoms of anxiety and/or
depression.

P3631
Relationship between quality of life, exercise capacity and disease severity in
patients with chronic obstructive pulmonary disease
Michelle M.C. Le Cheminant1, Gillian Austin2, Camilla Bastu2, Thida Win1.
1Respiratort Medicine, Lister Hospital, Stevenage, United Kingdom; 2Respiratory
Physiotherapy Dept, Lister Hospital, Stevenage, United Kingdom

The Chronic Obstructive Pulmonary Disease (COPD) Assessment Test (CAT) is a
new, simple questionnaire designed to evaluate quality of life in COPD patients. In
contrast to more complex assessment tools (such as St. George’s Respiratory Ques-
tionnaire), no studies have evaluated its relationship with other disease severity
markers in COPD such as walk test.
This study investigated the relationship between CAT score and markers of dis-
ease severity in COPD; including forced expiratory volume in 1 second (FEV1),
endurance shuffle walk test (ESWT) and incremental shuffle walk test (ISWT).
Fifty patients with a known diagnosis of COPD (male: female ratio 22:28, mean
age 68.1±13.3 years, mean FEV1 46.9±20.3% of predicted) were evaluated using
spirometry, ESWT and ISWT. Quality of life was assessed using CAT. Mean ISWT
was 182±124 metres and mean ESWT was 6.9 minutes ± 6 minutes.
CAT score correlated negatively with ESWT (r = -0.40, p<0.01) and ISWT (r
= -0.30, p<0.05). There was no significant correlation with FEV1 in this study
population. However, it is very interesting that CAT score is inversely related to
exercise capacity. As the disease gets more severe, quality of life worsens (higher
score on CAT) and the patient becomes less able to do things (lower ESWT/ISWT).
Although this concept is logical, it was not described previously.
Our study showed that CAT represents a useful instrument to evaluate disease im-
pact in COPD, when interpreted alongside complementary diagnostic information.
It would be really interesting to see the relationship of CAT and other parameters
of lung function, such as transfer factor and lung volume in future studies.

P3632
Quality of life evaluation in patients with alpha1-antitripsin deficiency: A
3-year prospectic study
Mauro Carone1, Gisella Bruletti2, Enrica Bertella2, Gianluigi Balestroni3,
Nuccia Gatta4, Luciano Corda5, Maurizio Luisetti6, Bruno Balbi3. 1Division of
Pulmonary Disease, Fondazione Salvatore Maugeri, IRCCS, Cassano delle
Murge, BA, Italy; 2Unit of Psychology, Fondazione Salvatore Maugeri, IRCCS,
Lumezzane, BS, Italy; 3Division of Pneumology - Unit of Psychology, Fondazione
Salvatore Maugeri, IRCCS, Veruno, NO, Italy; 4Associazione Nazionale, Pazienti
con Deficit di alpha1-Antitripsina, Brescia, BS, Italy; 5Division of Internal
Medicine I, Spedali Civili, Brescia, Italy; 6Clinica di Malattie dell’Apparato
Respiratorio, University of Pavia, Pavia, Italy

Background: AATD is associated to pulmonary disease, mainly COPD. In compar-
ison to COPDs without AATD, pts with AATD and COPD present an accelerated
decline in respiratory function in conjunction to all the other COPD characteristics:
frequent exacerbations, disabling symptoms (dyspnea and phlegm), reduction in
exercise capacity and daily life activities. These pts, therefore, frequently have
respiratory disability. However, their impairment appears in a relatively younger
age in comparison to COPD.
Aim of the study: Our aim was to evaluate pts’ QoL in relation to the use/not use
of augmentation therapy.
Materials and methods: We performed a 3 year prospectic study in 32 pts (main
age 54±10 yrs; M/F 19/13, FEV1 48±24% predicted). The St George’s Respi-

ratory Questionnaire (SGRQ) and the EuroQoL (EQ-5D) were administered at
baseline and yearly for three years. According to their spirometric impairment,
patients were stratified in Group T, i.e. treated with weekly infusions of AAT (25
pts), and Group NT, i.e. not treated (7 pts).
Results: After 3 years, the decrease in FEV1 in Group T was 125 ml (4%),
whereas in Group NT was 610 ml (41%), p<0.02.
SGRQ changes over three years were significantly different in the two groups.
Group T showed a 7.8 unit improvement, whereas in Group NT QoL worsened by
7.9 units (p<0.04 over time between groups).
Conversely, the EQ-5D did not detect any change in health status between the two
groups or over time.
Conclusion: These data show that AATD associated with COPD determines a
decrease in patients’ health status that may be slowed down by augmentation
therapy. The improvement in health status in T Group can be detected by the
SGRQ but not the EQ-5D.

P3633
Effect of gender on exercise capacity and hospital anxiety and depression
scale (HADS) score following pulmonary rehabilitation
Debapriya Datta1, Richard ZuWallack2. 1Pulmonary & Critical Care Medicine,
University of CT Health Center, Farmington, CT, United States; 2Pulmonary &
Critical Care Medicine, St Francis Hospital & Medical Center, Hartford, CT,
United States

The objective of this study was to determine whether gender impacts change
in outcome following pulmonary rehabilitation (PR). The records of 241 COPD
patients who underwent a hospital-based, 8-week outpatient PR programme were
reviewed. All patients received upper and lower extremity exercise training and
self-managed education. Pre- and post-outcome measurements included 6-minute
walk distance (6MWD), self-reported Chronic Respiratory Questionnaire (CRQ-
SR), unsupported armlifts/minute (UAL), Hospital Anxiety and Depression scale
for anxiety (HADS-A) and depression (HADS-D), before and after PR. Mean age
was 69±9 years; 49% were females; mean FEV1 was 49% of predicted. Oucomes
measures are shown in the following table:

Outcome measures pre- & post-PR

Outcome Meaures Males Females

Pre-6MWD (meters) 281±90 239±86
Post-6MWD (meters) 318±97 292±94
Pre-UALs (per min) 47.5±17 35.5±12
Post-UALs (per min) 59.8±18 47±17
Pre-CRQ (units) 4.2±0.9 3.9±0.9
Post-CRQ (units) 4.9±0.8 4.8 ±o.9
Pre-HADS-A 5.3±3 6.9±3
Post-HADS-A 4.5±2.9 5.5±3
Pre-HADS-D 5.5±3.6 5.5±3
Post-HADS-D 4.2±3 3.5±2

Patients in both genders showed significant improvement in all outcome measures.
Change in UALs were similar in both genders (p=0.8); females showed greater
increase in 6MWD (p=0.01) and CRQ-SR score (p=0.07). Pre-PR HADS-A scores
were significantly higher in females (p=0.0009). Females showed greater reduc-
tion in HADS-D scores following PR (p=0.02). These data indicate that female
COPD patients show greater improvement in outcome areas of exercise capacity,
depression and quality of life following PR.

P3634
Pulmonary rehabilitation, COPD assessment test and smoking cessation at
smokers with COPD
Paraschiva Postolache1,2, Octavian Petrescu1,2, Ingrid Olga Merisanu3,
Luminita Calin2, Liliana Chelariu2, Oana Cristina Arghir4, Daniela Husanu2.
1Internal Medicine and Pulmonology, “Gr. T. Popa” University of Medicine and
Pharmacy, Iasi, Romania; 2Pulmonology Rehabilitation Clinic, Rehabilitation
Clinical Hospital, Iasi, Romania; 3Intensive Care, “Gr. T. Popa” University
Clinical Hospital, Iasi, Romania; 4Pulmonology Clinic, “Gr. T. Popa” University,
Faculty of Medicine, Constanta, Romania

The objective was to compare the improvement of quality of life (QoL) between
smokers with chronic obstructive pulmonary disease (COPD) who completed a
PR program complementary of the smoking cessation treatment and those who
received usual treatment.
Methods: Inclusion criteria were: evidence of COPD according to GOLD stan-
dards; an initial HbCO > 2% and an initial COPD Assessment Test (CAT)
completed by every patient. From 437 smokers with COPD (GOLD stages II-III)
only 113 pacients were enrolled in a 12 weeks supervised PR program, com-
plementary the smoking cessation treatment (the PR group), and 324 smokers
received the treatment for COPD and for stop smoking, monitorized as well for
12 weeks (non-PR group). All pacients completed the CAT questionnaire at the
beginning and at the end of the determined period.
Results: Initially, CAT scores varied between 26-38 without any diferrence be-
tween the PR group and the other patients. At the end of the period, the CAT
scores in the PR group were between 7-16 comparing to the non-PR group where
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CAT scores shown little improvements since the beginning of the treatment, with
values between 20-26, additionally to smoking cessation failure at an important
number of non-PR members (45.98%) than the PR group (16.81%). There were
reported as well higher rates of long-term abstinence in the pacients adherent to
PR than the other group.
Conclusions: Although current smokers are often expected to have a small PR
adherence, COPD smokers who completed the PR presented important QoL im-
provements, better CAT score than COPD smokers usually treated. Moreover, a
better PR adherence seems to be related with higher rates of sustained long term
abstinence.

P3635
Factors predicting clinically improved health status in COPD patients after
pulmonary rehabilitation
Ola Bratås1, Geir Arild Espnes2, Toril Rannestad3, Rolf Walstad4. 1Department
of Nursing, Sør-Trøndelag University College, Trondheim, Norway; 2Department
of Social Work and Health Science, Norwegian University of Science and
Technology, Trondheim, Norway; 3Department of Nursing, Sør-Trøndelag
University College, Trondheim, Norway; 4Department of Laboratory Medicine,
Children’s and Women’s Health, Norwegian University of Science and
Technology, Trondheim, Norway

Background: Although pulmonary rehabilitation has proven to be effective in
enhancing health status (HS) in COPD patients (Lacasse et al, Cochrane Database
Syst Rev 2006; 4), characteristics of those who have the largest potential for HS
improvements after rehabilitation are less studied. This knowledge may be useful
for physicians’ referral practice.
Aims: The aim of the study was to investigate the influence of lung function
on a clinical improved health status after rehabilitation adjusted for gender, age,
and co-morbidity. Since the association between lung function and health status
in COPD patients is usually low (Jones, P.W., Thorax 2001; 56: 880-887), we
hypothesized no influence of lung function on the post rehabilitation outcome.
Methods: A longitudinal study of 136 consecutive male and female patients
attending 4 weeks inpatient rehabilitation, aged 40+ and with COPD I-IV. Lung
function was assessed by spirometric tests and health status by the St.George’s
Respiratory Questionnaire. The influence of independent variables on HS was
assessed through logistic regression analyses.
Results: Patients with minor disease (FEV1 ≥ 50% predicted) were more likely
to achieve clinically improved health status after rehabilitation than patients with
major disease (FEV1 < 50% predicted) (OR 4.2, 95% CI 1.9-9.3, p=0.001),
with stronger effect for female than for male patients (OR 7.1, 95% CI 1.9-39.0,
p=0.025).
Conclusions: Our findings upgrade the significance of lung function on HS in
COPD patients, implicating that referral to pulmonary rehabilitation at an early
COPD stage is crucial in order to achieve optimal post rehabilitation effect,
especially for female patients.

P3636
Abnormal illness behaviour amongst COPD patients entering pulmonary
rehabilitation
Paul Cafarella1, Mohammed Alyami2, Peter Frith1 , Steve Quinn3. 1Respiratory
Medicine, Repatriation General Hospital, Adelaide, Australia; 2School of
Medicine, Flinders University of South Australia, Adelaide, Australia; 3Clinical
Effectiveness, Flinders University of South Australia, Adelaide, Australia

Introduction: COPD patients present with a mixture of symptoms, some of which
may not always be attributable to physical pathology. The degree of the psycho-
logical and behavioural component of illness may at times be out of proportion
with objective physical pathology. Maladaptive perceptions associated with abnor-
mal illness behaviour (AIB) may have negative consequences for patients’ health
outcomes.
Objectives: The study aimed to 1) investigate the prevalence and type of AIB
present in COPD patients entering pulmonary rehabilitation and 2) evaluate the
associations between AIB, quality of life, mental health and level of disability in
COPD patients.
Method: A cross-sectional study design was employed. Sixty-nine COPD partici-
pants entering a pulmonary rehabilitation program completed the Illness Behaviour
Questionnaire (IBQ), Hospital Anxiety and Depression Scale (HADS), Short Form
36 (SF-36) and Chronic Respiratory Questionnaire (CRQ).
Results: Correlations indicated that AIB was significantly (p<0.01) associated
with anxiety, age, dyspnoea and emotional function. Multiple regressions indicated
that significant (p<0.01) predictive relationships existed between the Hypochon-
driasis subscale of the IBQ and anxiety (HADS), dyspnoea (CRQ) and mental
disability (SF36).
Conclusion: AIB is linked with health outcomes amongst COPD patients. Early
recognition of AIB allows for the tailoring of pulmonary rehabilitation programs
to address perception of illness issues.

P3637
Anxiety and affecting factors in pulmonary rehabilitation patients with
chronic obstructive pulmonary disease during exacerbation
Ozden Ozyemisci-Taskiran1, Ayca Utkan1, Nurdan Kokturk2, Gulcin
Kaymak Karatas1. 1Department of Physical Medicine and Rehabilitation, Gazi
University Faculty of Medicine, Ankara, Turkey; 2Department of Pulmonary
Medicine, Gazi University Faculty of Medicine, Ankara, Turkey

Aims: To investigate the anxiety prevalence and related factors in COPD patients
engaged in the rehabilitation program during exacerbation.
Material and methods: Hospital Anxiety and Depression Scale (HAD) was per-
formed to 75 COPD patients (mean age 69.6±8.8 years). Mean HAD anxiety score
was 6.4±5.2.
Results: Patients in both groups had similar age, systemic diseases, social features,
disease severity, arterial blood gases, walking distance, heart rate, respiratory rate
and saturation during the walk test. However, there were significant differences in
some variables between two groups.

Clinical and demographic variables of the COPD patients with HAD anxiety scores <11 and ≥11

Variable Hospital Anxiety and Depression p
Scale-Anxiety Score

≥11 (N=17) <11 (N=58)

Education years, <8 100% 63% 0.003*
Assistive walking device 41% 14% 0.022*
Dyspnea during bathing (VAS-mm) 58.3±35.0 39.1±31.1 0.034*
Dyspnea during upper dressing (VAS-mm) 41.1±32.0 25.7±24.7 0.04*
LTOT 65% 30% 0.012*
FEV1/FVC 52.6±9.5 55.6±10.8 0.322
6 minute walk test- distance (meter) 182.2±153.8 262.8±116.0 0.066
Stopped test before 6 minutes 75% 27% 0.004*
Dyspnea after walk test (Borg) 5.8±3.2 3.6±2.9 0.036*
Mini-nutritional score 18.4±4.7 22.2±4.4 0.003*

*p value less than 0.05.

Conclusion: Despite similar disease severity and walk tests in both groups, patients
with high anxiety scores having higher ratio of the inability to complete walk test,
more severe symptoms during the test and ADL made us suggest that anxiety
levels restricted their participation in physical activity. We think that appropriate
psychiatric approach will increase the rehabilitation gains among patients with
high HAD anxiety scores.

P3638
The impact of anxiety and depression on outcomes of pulmonary
rehabilitation in COPD
Andreas von Leupoldt1,2, Karin Taube3, Kirsten Lehmann3, Anja Fritzsche1,
Helgo Magnussen4. 1Department of Psychology, University of Hamburg,
Hamburg, Germany; 2Department of Systems Neuroscience, University Medical
Center Hamburg-Eppendorf, Hamburg, Germany; 3Atem-Reha GmbH,
Atem-Reha GmbH, Hamburg, Germany; 4Pulmonary Research Institute, Hospital
Grosshansdorf, Grosshansdorf, Germany

Anxiety and depression are highly prevalent comorbidities in chronic obstructive
pulmonary disease (COPD) and related to a negative course of disease. We ex-
amined the impact of anxiety and depression on functional performance, dyspnea
and quality of life in patients with COPD at start and end of an intensive 3-week
outpatient pulmonary rehabilitation program (PR).
Before and after PR, 238 patients with COPD (mean age = 62 years) underwent
a 6-minute walking test (6MWT). In addition, anxiety, depression, quality of life
and dyspnea at rest, after 6MWT and during activities were measured before and
after PR.
Except for dyspnea at rest, improvements were found for all outcome measures
after PR. Multiple regression analyses showed that before and after PR, anxiety
and depression were associated with greater dyspnea after 6MWT and during
activities and with reduced quality of life, even after controlling for effects of age,
sex, lung function and smoking status. Furthermore, before and after PR anxiety
was related to greater dyspnea at rest, whereas depression was associated with
reduced functional performance in the 6MWT.
The results demonstrate that anxiety and depression are significantly associated
with increased dyspnea and reduced functional performance and quality of life in
patients with COPD. These negative associations remain stable over the course of
PR, even when improvements in most of these outcomes are achieved during PR.
The findings underline the clinical importance of diagnosing and treating anxiety
and depression in patients with COPD.

P3639
Quality of life (QoL) in asthma 1 year after pulmonary rehabilitation (PR)
Heidrun Lingner1, David Scheub1, Nino Djahangiri2, Michael Wittmann2,
Konrad Schultz2. 1Institut für Allgemeinmedizin, Medizinische Hochschule
Hannover, Hannover, Germany; 2Pneumologie, Klinik Bad Reichenhall, Bad
Reichenhall, Germany

Background: There are only sparse data on the effectiveness of PR on QoL in

653s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



TUESDAY, SEPTEMBER 27TH 2011

asthma. Therefore we conducted a prospective observational study to determine
the effect of a 3 week inpatient-PR on QoL.
Methods: From May to September 2009 all asthma patients of our pulmonary
rehabilitation clinic were asked to participate in the study, 201 out of 242 (83%)
agreed. 42.3% female, mean age 48.4 y (18-81), SRaw [kPa*s] 1.23±0.80 before
and 0,88±0.54 after inhalation of a rapid-acting beta-2-agonist (RABA). 59.6%
suffered from asthma GINA grade 3-4. Obligate components of PR were patient
education, physical training, breathing retraining and psychosocial support. QoL
was assessed by using St. George’s Respiratory Questionnaire (SGRQ) and Asthma
Quality of Life Questionnaire (AQLQ[S]). Measuring times were the beginning
of PR (T0), discharge (T1) and 3 (T2), 6 (T3) and 12 months (T4) post PR. The
three latter were delivered by mail. 83.5% (T2), 88% (T3) and 72.6% (T4) of the
patients answered.
Results (mean±sd): sgrq total score: T0 38.6±18.3; T1 27.8±17.4*; T2
30.9±20.7*; T3 32.5±20*; T4 32.7±20*. AQLQ[S] score: T0 4.6±1.2; T1
5.5±1.1*; T2 5.2±1.3*; T3 5.0±1.3*; T4 5.0±1.3*. FEV1 [l] (after RABA): T0
3.13±0,88; T1 3,22±0,89* (*p<0.01 versus T0).
Discussion: The reduction of mean SGRQ score and increasing of mean AQLQ
score indicate improvement of QoL after PR. Both indicate a great effect at
discharge, which diminishes a little after 1 year. The positive effect at discharge
was assured by the lung function measurements. After 1 year still 45% (AQLQ)
to 55.8% (SGRQ) of the patients have a selfreported benefit.
Conclusion: PR causes a resting improvement of QoL in asthmatics at least for
one year.

397. Challenges in rehabilitation: some old
dilemmas revisited with some solutions?

P3640
Late-breaking abstract: Bi-level positive airway pressure (Bipap) effects on
regional distribution of lung ventilation in COPD
Piera Fazzi, Renza Cristofani, Alfredo d’Abrosca, Maria Stella Derlin,
Pierluigi Paggiaro. Cardiothoracic and Vascular Department, University of Pisa,
Pisa, Italy Experimental Pathology, Medical Biotechnology, Infectious Disease
and Epidemiology Department, University of Pisa, Pisa, Italy Regional Center of
Nuclear Medicine, University of Pisa, Pisa, Italy Cardiothoracic and Vascular
Department, University of Pisa, Pisa, Italy Cardiothoracic and Vascular
Department, University of Pisa, Pisa, Italy

Aim: To assess changes on distribution of lung ventilation before and after Bipap,
in patients (pts) with chronic respiratory failure (CRF) due to severe COPD.
Methods: 11 COPD pts (mean age 69.3±7.5), in stable conditions, underwent two
successive ventilation scans (V) with a radiolabeled aerosol (99mTc nanocolloid
albumin,Venticoll, GE). The first ventilation was done using FAI device (Fasteras,
MPR), and the second one using an adapted nasal mask system (FA2), which
allows evaluation of (V) distribution after Bipap. Clinical symptoms and arterial
blood gas analysis were observed before and after treatment. The images of (V)
before and after Bipap were quantified by a semi-automatic procedure which
divides each lung in 3 regions of interest (ROI): upper, medium and lower lung
field, to obtain the upper/lower (U/L) ratio. An automatic iso-level ROI procedure
enabled radioactivity measurement (counts) of ventilated area (Va 5% and 30%),
on the right posterior and on the right lateral lung. A ventilation distribution
inhomogeneity index (INI) was defined as the ratio count/pixels, calculated on
isoROI 5% and 30% (INI 5 and 30%).
Results: A significant reduction of U/L ratio (F=12.12; p<0.02) and of cardiac
rate (p<0.01) were accompanied by a significant increment of pO2 (p<0.02) and
pH (p<0.001). Ventilated area (Va 5% and 30%) increased, and INI 5 and 30%,
decreased, even if both not significantly.
Conclusions: A significant improvement of the physiologic gradient (U/L), an
increment of ventilated areas (Va 5%,30%), and a reduction of regional ventilation
inhomogeneity distribution (INI) are likely underlying the therapeutic effect of the
Bipap in COPD.

P3641
Late-breaking abstract: Efficacy of relaxation posture in patients with
chronic obstructive pulmonary disease (COPD)
Tomomi Ichiba1, Tetsuo Miyagawa2, Takeshi Kera3, Toru Tsuda4,
Fumio Kokubu5. 1Department of Physical Therapy, Kyorin University, Faculty of
Health Sciences, Hachioujishi, Tokyo, Japan; 2Division of Respiratory Care,
Showa University, Graduate School of Nursing and Rehabilitation Sciences,
Yokohama, Kanagawa, Japan; 3Department of Physical Therapy, Nihon Institute
of Medical Science, Moroyamacho, Saitama, Japan; 4Department of Respiratory
Medicine, Kirigaoka Tsuda Hospital, Kitakyusyu, Fukuoka, Japan; 5Department
of Respiratory Medicine, Showa University Fujigaoka Hospital, Yokohama City,
Kanagawa, Japan

Background: Relaxation postures are recommended to reduce the work of breath-

ing and dyspnea in patients with COPD. Semi-fowler position, forward-leaning
posture and orthopnea position are used efficiently. However, it is not clear that the
effects of these positions in reducing dyspnea and work of breathing in patients
with COPD.
The purpose of this study is to clarify efficacy of relaxation posture.
Method: Thirty-eight stable outpatients with COPD participated in the study.
We measured mouth occlusion pressure (P0.1), VCO2, VO2, tidal volume, heart
rate variability and degree of relaxation used by visual analogue scale (VAS) in
quiet breathing at sitting, forward-leaning sitting and semi-fowler position. We
also measured pulmonary function and maximal inspiratory pressure (PImax). We
analyzed these data depend on GOLD classification. Data analysis was performed
by using sof tware SPSS Statistics 17.0.
Results: The following respiratory function in 38 patients were FVC 2.86±1.08L,
FEV 1.0 1.40±0.76L, FEV1.0% 48.6±14.3%, %FEV1.0 52.2±23.3%, FRC
3.84±1.24L, RV 2.96±0.95, PImax 58±22.7cmH2O.There were no significant
differences in P0.1 and P0.1/PImax among each position. However, VAS in semi-
fowler position was more reduced than sitting on multiple comparison (p<0.05).
In the GOLD classification, P0.1 on forward-leaning sitting significantly increased
in stage4 compared stage1 and stage2 (p<0.01) and also P0.1/PImax on every
position significantly increased in stage4 compared stage1 and stage2 (p<0.01).
Conclusions: Semi-fowler position may be most effective to reduce respiratory
output of and dyspnea in patients with COPD.

P3642
Maintenance programme after COPD pulmonary rehabilitation (PR):
Differences in long-term BODE index between responders and
non-responders
Pilar Cejudo1, Gema Rodriguez Trigo2, Carme Puy3, Lorea Martinez Indart4,
Juan Bautista Galdiz4, Khaled Bdeir5, Rosa Vazquez Sanchez1,
Amaia Gorostiza4, Francisco Ortega1, Fatima Morante3, Elena
Lopez Santamaria4, Monica Regueiro6, M. Rosa Güell3. 1Respiratory,
Universitary Hospital Virgen del Rocío, Seville, Spain; 2Respiratory, Hospital
Clínico, Madrid, Spain; 3Respiratory, Hospital de la Santa Creu i Sant Pau,
Barcelona, Spain; 4Respiratory, Hospital de Cruces, Bilbao, Spain; 5Respiratory,
Hospital la Madalena, Castellón, Spain; 6Respiratory, Hospital Juan Canalejo, A
Coruña, Spain

Aim: To assess how BODE index change throughout the course of a mainte-
nance period after PR, with regard to the response to the initial 8-wk outpatient
programme.
Methods: Data were analyzed from a multi-centric, prospective and randomized
study on COPD PR in which after completion of the outpatient phase, patients
were randomly assigned to a supervised (intervention group) versus non-supervised
(control group) maintenance protocol. Conditions to be considered as a responder
to initial PR were �BODE index > -1 point, but also �BODE ≤ -1 point, only
if �6MWD (6min walking distance) was greater than 35m. Patients not fulfill-
ing these conditions were considered as non-responders. In the present analysis,
patients’ BODE index was assessed, at months 12 & 24 during the follow-up.
Results: 133 out of 143 patients completed the initial period [64 (9) years; BODE
index 4.8 (1.6)]. Among them, 66.4% were responders. At 12-month, 98 patients
continued in the study, and intriguingly, only non-responder patients in both in-
tervention and control groups continued to improve, obtaining �BODE= -0.6 (1)
and -0.1 (1.1) respectively, opposite responders, who obtained �BODE=0.4 (1)
intervention and 0.35 (1.5) control patients. At the 24-month point, 75 patients still
remained in the study and again, only non-responders in the intervention group
improved BODE: -0.5 (1.3). Analysis of variance (ANOVA) showed no statistical
differences between groups
Conclusion: A majority of patients response to PR (BODE index), but in those
initially non-responders, maximal improvements may take longer to be achieved,
independently the maintenance program carried out.

P3643
Maintaining the benefits of pulmonary rehabilitation with a home exercise
DVD – A feasibility pilot study
A.L. Clark1, K.A. Ingram1, J.L. Canavan2, R.P. Fowler1, C.M. Nolan1,
P.L. Marns1, M.I. Polkey2, W.D.-C. Man2. 1Harefield Pulmonary Rehabilitation
Team, Royal Brompton and Harefield NHS Foundation Trust, Harefield, United
Kingdom; 2Respiratory Biomedical Research Unit, Royal Brompton and
Harefield NHS Trust, London, United Kingdom

Introduction: Pulmonary rehabilitation (PR) is an exercise-based therapy that
produces significant improvements in dyspnoea, exercise capacity, and health sta-
tus in COPD patients. However, improvements wane with time. Cost-effective
interventions are required to maintain the benefits of PR. We hypothesised that
providing PR completers with an exercise DVD would prolong the duration of
benefits from pulmonary rehabilitation. We conducted a pilot study to assess the
feasibility of conducting a randomised controlled trial.
Method: 72 patients at completion of an 8-week outpatient PR program were
prescribed individualised exercise advice and goal-setting, and were offered for
free a specially filmed home exercise DVD [1]. The self-report Chronic Respira-
tory Disease Questionnaire (CRDQ-SR) and incremental shuttle walk (ISW) were
measured immediately following PR (T2) and 6 months following the end of PR
(T3).
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Results: Only 28 of the 72 patients accepted the offer of the home exercise
DVD. A further 8 patients admitted to never using the DVD at T3. No significant
difference in T3-T2 ISW change was seen between users and non-users (-10m vs.
-15m; p=0.60) nor in T3-T2 CRDQ-SR change (-5.5 vs. -3.0; p=0.85).
Conclusion: There was poor patient uptake of the DVD. A home exercise DVD
does not appear to help maintain the benefits of PR.
References:
[1] Kings College NHS Trust (2005), Breathing for Life Exercise Video. Realta

Productions, London.

P3644
Maintenance of long term benefits from an outpatient pulmonary
rehabilitation programme in COPD
Francesco Costa, Laura Malagrinò, Sandra Antonelli, Claudia De Simone,
Giovanna Decusatis, Dario Nieri, Sabrina Santerini, Barbara Vagaggini,
Pierluigi Paggiaro. Cardiothoracic and Vascular, University, Pisa, Italy

We evaluated the long term manteinance of benefits of a Pulmonary Rehabilita-
tion Programme (PRP) in COPD patients and to establish which patients require
frequent repetitions of PRP.
Fifty-one COPD patients (FEV1: 57±17%) underwent 10 weeks outpatient PRP
comprehensive of supervised exercise training on cycloergometer and upper limb
training. Pre-PRP (T0), post-PRP (T1), 6 months (T2) and 9 months (T3) af-
ter the end of PRP we measured: exercise tolerance by 6 minute walking test
(6MWT), dyspnoea by MRC, quality of life by St George Respiratory Question-
naire (SGRQ).
All outcomes improved at T1. 6MWT and MRC progressively worsened at T2 and
T3 respectively, whereas SGRQ remanained stable up to 9 months from PRP.

T0 T1 T2 T3

6MWT mt 442 480 455* 450*
MRC 1.74 1.45 1.59 1.73*
SGRQ tot % 41.4 35.9 36.3 38.4

*p<0.05 vs T1.

The correlation between the baseline indices and the rate of deterioration at T3
demonstrated that a worst MRC at T0 is a good predictor of an early increase of
dyspnoea perception after PRP cessation (r=0.30, p=0.03).
When patients were subdivided in responders (N=17) and in non Responders
(N=34) to PRP according to an increase in 6MWT of 54 mt, responders showed
a greater decline of benefits in exercise tolerance at T3 in comparison with non
responders (T1-T3 6MWT: 49.4±66.9 vs 12.3±58.4 mt, p<0.05). Responders
had a baseline 6MWT significantly lower than non responders (430±121mt vs
452±116 mt, p<0.05).
In conclusion, COPD patients with worst physical performance at baseline have
better results from PRP, but they loose benefits more quickly than other ones. As
previously reported, benefits in quality of life and dyspnoea persist longer than
exercise tolerance.

P3645
Long term pulmonary rehabilitation programs for crhonic obstructive
pulmonary disease (COPD). Two years follow-up
Gema Rodriguez-Trigo1,6 , Pilar Cejudo2, Carme Puy3, Juan Bautista Galdiz4,
Khaled Bdeir5, Amaia Gorostiza4, Rosa Vazquez Sanchez2, Elena Lopez de
Santamaria4, Lorea Martinez-Indart4 , Fatima Morante3, Monica Regueiro6,
Gomez Luis1, Ortega Francisco2, Rosa Güell3. 1Respiratory Medicine, Hospital
Clinico San Carlos, Madrid, Spain; 2Respiratory Medicine, Hospital Virgen del
Rocio, Sevilla, Spain; 3Respiratory Medicine, Hospital de la Santa Creu i Sant
Pau, Barcelona, Spain; 4Respiratory Medicine, Hospital Cruces, Bilbao, Spain;
5Respiratory Medicine, Hospital la Madalena, Castellon, Spain; 6Respiratory
Medicine, Complexo Hospitalario Universitario A Coruña, A Coruña, Spain

Introduction: Pulmonary Rehabilitation (PR) has demonstrated, with a high level
of evidence (A), that it improves health related quality of life (HRQL) and exercise
capacity in COPD patients. However, these benefits can’t be sustained for more
than a year.
Objective: To evaluate the efficacy of a Maintained PR program (MPR) applied
after an outpatient intensive PR program in patients with COPD.
Methods: Multicentre, prospective, randomized three years follow up study of
a group of stable COPD patients (<75 years old, BODE 3-10). After 2-month
outpatient and intensive PR program, the patients are randomly assigned to two
groups. Intervention group (GR1), who performed a domiciliary program similar
to the outpatient protocol, received a phone call every 15 days, and attended the
hospital once every 15 days in order to control treatment. The Control group

Six minute walk distance

GR1 GR2 p

12 months* 0 (60) –23,5 (111) 0,014
24 months** –13,5 (81) –26 (76) ns

*Change in meters in the 6mwt after intensive program (month 12-month 2) expressed as median
and interquartil range; **month 24-month 2

(GR2) didn’t follow any specific program. The variables analysed were: BODE,
six minute walking test (6mwt) and HRQL (CRQ, SF36).
Results: We included 143 patients. After 2 years follow-up, we have lost 67
patients (46%). The mortality was 17%. The losses were similar in both groups.
The change for all variables during this period was also similar in both groups
except for the distance in the 6mwt.
Conclusion: 1. The losses in this study were high. 2. This MPR is effective in
terms of exercise capacity. Supported by SOCAP 2005-06, Instituto Carlos III (FIS
06/0792) and SEPAR 2008.

P3646
Rehabilitation of pulmonary dysfunction in patients with ankylosing
spondylitis
Razvan Gabriel Dragoi1, Claudiu Avram2, Elena Amaricai1, Oana Suciu1,
Mihai Dragoi1. 1General Medicine Faculty, Victor Babes University of Medicine
and Pharmacy, Timisoara, Timis, Romania; 2Physical Education and Sport
Faculty, West University of Timisoara, Timisoara, Timis, Romania

Objective: The study is aiming to demonstrate the benefit of inspiratory muscle
training (IMT) on pulmonary dysfunction in ankylosing spondylitis (AS) patients.
Methods: Twenty four patients (mean age: 45.6±5.6 years old, all males) who
were previously diagnosed with AS stage III and IV were included in a eight weeks
prospective study. The patients were evaluated at baseline and at the end of the
study with respect to resting pulmonary function test (forced vital capacity - FVC,
forced expiration volume in one second - FEV1) and cardiopulmonary exercise test
(maximal minute ventilation - VEmax, maximal tidal volume – VTmax and maxi-
mal workload attained during the exercise test - Pmax). All patients performed IMT
sessions, three times weekly for a period of eight weeks using a computer assisted
TrainAir device. Each IMT session was individualized by evaluating the maximum
inspiratory pressure (SMIP), the training being performed at 80% of SMIP.
Results: Using paired t test to compare data at baseline and at the end of the study
we noticed significant improvements of FVC (3.4%, p=0.0002); FEV1 (3.2%,
p=0.0047); VEmax (5.9 L/min, p=0.0002); VTmax (0.07 L, p=0.0204); Pmax (16
Watt, p<0.0001).
Conclusions: Inspiratory muscle training improves resting and effort pulmonary
function of patients in advance stages of AS. This is mainly due to the influence of
IMT on increasing strength and mobility of the diaphragm and accessory inspira-
tory muscles, together with the biofeedback provided by the interaction of: patient
- TrainAir system – physical therapist. Improving ventilometric performance leads
to an increased exercise capacity and quality of life in patients with AS.

P3647
Complex outcomes of physical training in COPD patients
Natalia Meshcheriakova, Andrey Belevsky, Alexander Cherniak. Physical
Rehabilitation, Research Institute of Pulmonology, Moscow, Russian Federation

Background: Exercise and respiratory training is an important part of COPD
patient rehabilitation. It improves physical tolerance and lung function, as well as
HR QoL.
Aim: To assess the exercise and respiratory training impact on systemic effects in
COPD patients.
Methods: 52 COPD patients, stage III and IV were randomized in 2 groups.
Group 1 (63,9±7,5 yr, 34,6±11,5 pack/yr, FEV1 36,4±11,0% pred., FEV1/
FVC 39,7±8,2%, CRP 10,7±8,4 mg/l, CES-D 25,9±9,2) received ICS, LABA,
tiotropium bromide. Group 2 (64,9±7,8yr, 38,4±5,6 pack/yr, FEV1 33,8±16,4%
pred., FEV1/FVC 41,3±10,8%, CRP 14,1±6,7 mg/l, CES-D 26,8±8,5) - the same
therapy + exercise and respiratory training: upper and low limb muscles training +
Threshold IMT and PEP. CRP, IL-1β, IL6, TNF-α, testosterone, 6MWT, lung func-
tion, QoL MOS SF-36, MRC, CES-D-depression questionnaire (1-17 points - not
depression, 18 and more - depression) - before and after 4 weeks were evaluated.
Results: In group 2 there was the significant improvement in lung function
(�FEV1: 11,1±8,7%, p<0,05), physical tolerance (�6MWT: 85,3±25,7 m,
p<0,01), inflammatory markers: �CRP: -8,13±7,6 mg/l, p<0,04, �IL6: -8,3±4,4
pkg/ml, p<0,05, �IL1: -4,1±4,2 pkg/ml, p<0,16, �testosterone: 0,79±0,32
nmol/l, p<0,001, QoL parameters (�PF: 18,9±8,9%, p<0,001, �RP: 21,4±7,8%,
p<0,05, �MH: 14,0±6,2%, p<0,001). CES-D was -9,4±6,9 points. In the group
1 there was no significant improvement in all parameters. There was no significant
changes in TNF-α in both group. Correlation: RV/TLC and CES-D r= -0,70, FEV1/
FVC and CES-D r= -0,44, MH and CES-D r= -0,72, SF and CES-D r=0,79.
Conclusion: Exercise and respiratory training has an effect on COPD patient
systemic effects.

P3648
Prevalence of airflow obstruction according GOLD, ATS and ERS criteria in
symptomatic ever-smokers referring to a pulmonary rehabilitation
department
Elisa De Mattia1, Adriano Vaghi2, Ilaria Pessina2, Giuseppe Pepe2,
Benedetto Rho2, Nicola Barbarito2. 1Pulmonary Rehabilitation, Villa Esperia,
Salice Terme, Pavia, Italy; 2Respiratory Unit, AO Salvini, Garbagnate Milanese,
Milano, Italy

Aim: To evaluate prevalence of airflow obstruction (AO) in ever-smokers ≥ 45
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years old with both dyspnoea and chronic productive cough, using European Respi-
ratory society (ERS) statement (FEV1/SVC <88 and <89% predicted in men and
women, respectively), American Thoracic Society (ATS) statement (FEV1/FVC
<75%), and Global Initiative for Chronic Obstructive Lung Disease (GOLD)
statement (FEV1/FVC <70%).
Methods: Lung function tests were performed in each patients referred to our Pul-
monary Rehabilitation department because of respiratory diagnosis or symptoms.
For analysis, in patients showing AO we used post-bronchodilator lung function
values.
Results: In 184 ever-smoker patients with symptoms of chronic obstructive pul-
monary disease (COPD), the prevalence rates of AO were as follows: ERS =
89.7%, ATS = 76.6%, and GOLD = 63.6%. Patients with AO according ERS cri-
teria showing moderate to severe (M/S) obstruction (i.e., FEV1 <70% predicted)
were 119. Patients with ERS M/S AO but without AO using either ATS or GOLD
criteria were 8.4% and 19.3%, respectively.
Conclusions: Prevalence of AO is highly dependent on which guidelines it is
based. ATS and particularly GOLD statement can cause a large underdiagnosis
even of moderate to severe COPD. Diagnosis of COPD may be overlooked if SVC
is not performed.

P3649
Post-bronchodilator FVC determines pulmonary rehabilitation outcomes in
patients with chronic obstructive pulmonary disease
Konstantinos Velentzas, Gina Christidou, Maria Harikiopoulou,
Elpida Theodorakopoulou, Silvia Dumitru, Martha Andritsou, Elias Kainis,
Alexia Chronaiou, Panagiotis Demertzis, Zafeiris Sardelis, Epaminondas Kosmas.
Pulmonary Rehabilitation Center, Chest Diseases Hospital “Sotiria”, Athens,
Greece

Chronic obstructive pulmonary disease (COPD) is an heterogeneous disease with
various clinical and functional phenotypes, hence individualization of treatment
strategies, such as pulmonary rehabilitation (PR), is important. Our aim was to
explore the importance of post-bronchodilator forced vital capacity (pbFVC) in
determining the effects of a PR programme on several patient-oriented outcomes.
In the absence of any comorbid restrictive disorder (such as pleural thickening,
healed TBC, combined fibrosis, kyphoscoliosis, morbid obesity etc.), FVC reflects
the mechanical constraint imposed by the elastic and resistive derangement of the
lungs.We have studied 41 COPD patients (FEV1 39±10% pred.) who completed
a 3-month 25-session PR programme and who were evaluated before and after
PR in chronic dyspnea (modified MRC scale), exercise capacity [6-min walking
distance (6MWD) and peak workrate on a maximal cardiopulmonary exercise test-
ing (WRmax)] and health-related quality of life (SGRQ questionnaire). Patients
were classified into 2 groups according to their pbFVC: Group A (FVC ≥ 70%
pred., 20 patients, age 64±8 years) and Group B (FVC < 70% pred., 21 patients,
age 62±8 years). In patients of Group B we excluded on clinical & imaging
grounds the presence of any comorbid disease with a potential to affect FVC.
Patients of Group A (FVC≥70%) presented significant post-PR improvements in
dyspnea (p=0.008), 6MWD (p=0.005), WRmax (p=0.04) and SGRQ (p<0.001),
while patients of Group B (FVC<70%) experienced a significant improvement
only in SGRQ (p=0.008). In conclusion, PR seems beneficial mostly in COPD
patients who preserve their FVC.

P3650
Respiratory muscle strength and exercise tolerance before and after
pulmonary rehabilitation in COPD patients
Alina Croitoru1, Diana Ionita2, Lucia Marinescu1, Carmen Stroescu2,
Cornelia Tudose3, Stefan Dumitrache-Rujinski3, Claudia Toma3,
Dragos Bumbacea3, Dana Anghelescu1, Miron Bogdan1,3. 1Pulmonary
Rehabilitation Center, 2Respiratory Physiopathology Department, 3Pulmonology
Department, National Institute of Pneumology, Bucharest, Romania

Background: Respiratory muscle impairment could contribute to severe breath-
lessness and exercise intolerance in COPD patients.
Aim: To evaluate the respiratory muscle function and exercise tolerance in COPD
patients before and after pulmonary rehabilitation.
Subjects and methods: Respiratory muscle strength (maximal inspiratory pressure
MIP, maximal expiratory pressure MEP), exercise tolerance (6 minutes walking
test 6MWT) and dyspnoea score (BORG scale) were analyzed in patients with
stable COPD before and after pulmonary rehabilitation (outpatient program, 2
months, 3 sessions/week, including daily respiratory muscle training).
Results: Twenty-two patients with COPD stage II-IV GOLD were included. Mean
MIP value was 68.6% of the predicted value (less than 70% in 16 cases) and
mean MEP value 104.4%. The mean 6MWT distance (6MWD) was 410 meters.
6MWD was better associated with MIP (r 0.62) than with MEP (r 0.38). Severity
of dyspnoea was negatively associated with MIP values (r -0.49) and with 6MWD
(r -0.49). Mean 6MWD increased with 70 meters at the end of the rehabilitation
program, mean dyspnoea score diminished at rest (from 3.3 to 2.1) and after
exercise (from 5.3 to 2.6), and mean MIP values increased to 81.6%.
Conclusions: An improvement in exercise tolerance was seen after pulmonary
rehabilitation. Increased walking distance accompanied by lower dyspnoea scores
could be related to the increased respiratory muscle performance measured by
MIP.

P3651
Thoracic mechanics in COPD patients before and after pulmonary
rehabilitation
Alina Croitoru1, Diana Ionita2, Carmen Stroescu2, Lucia Marinescu1,
Stefan Dumitrache-Rujinski3, Cornelia Tudose3, Claudia Toma3,
Dragos Bumbacea3, Dana Anghelescu1, Miron Bogdan1,3. 1Pulmonary
Rehabilitation Center, National Institute of Pneumology, Bucharest, Romania;
2Respiratory Physiopathology Department, National Institute of Pneumology,
Bucharest, Romania; 3Pulmonology Department, National Institute of
Pneumology, Bucharest, Romania

Background: Patients with COPD have severe breathlessness induced by the
increased mechanical work of respiratory muscles in relation to dynamic hyperin-
flation. Pulmonary rehabilitation programs have been shown to relieve dyspneea,
but the mechanism by which they succeed remains controversial.
Aim: To evaluate the effect of pulmonary rehabilitation on thoracic mechanics.
Method: The association between thoracic hyperinflation measured by plethys-
mography (functional residual capacity FRC, residual volume RV), respiratory
muscle strength (maximal inspiratory pressure MIP, maximal expiratory pressure
MEP) and dyspnoea scores (MRC scale) were analyzed in patients with stable
COPD before and after pulmonary rehabilitation (outpatient program, 2 months, 3
sessions/week, including daily respiratory muscle training).
Results: Twenty patients with COPD stage II-IV GOLD were included. Thoracic
hyperinflation was present in all cases: mean FRC 164.9% of the predicted value
and RV 209.2% before the rehabilitation program. Mean MIP was 69.6% and mean
MEP 105.3%. The severity of dyspnoea before the pulmonary rehabilitation was
negatively associated with inspiratory muscle strength (r -0.68) and hyperinflation
(r -0.45). Hyperinflation decreased at the end of the rehabilitation program (mean
RV decreased with 15.1% and mean FRC with 9.2%), mean MIP increased with
14.3% and the mean dyspnoea score decreased from 3.5 to 2.2.
Conclusion: Pulmonary rehabilitation optimized thoracic mechanics in our patients
by reducing thoracic hyperinflation and increasing the effectiveness of inspiratory
muscles work.

P3652
Asthma control (AC) 1 year after pulmonary rehabilitation (PR)
Heidrun Lingner1, David Scheub1, Nino Djahangiri2, Michael Wittmann2,
Konrad Schultz2. 1Institut für Allgemeinmedizin, Medizinische Hochschule
Hannover, Hannover, Germany; 2Bereich Pneumologie, Klinik Bad Reichenhall,
Bad Reichenhall, Germany

Background: Only sparse data exist on the effectiveness of PR in asthma concern-
ing AC. Therefore we conducted a prospective observational study to determine
the effect of a 3 week inpatient-PR on AC.
Methods: From May to September 2009 all asthma patients of a pulmonary reha-
bilitation clinic were asked to participate in the study. 201 out of 242 participated
(83%). 42.3% were female, mean age 48.4 y, 59.6% suffered from asthma GINA
grade 3-4. Obligate components of PR were patient education, physical training,
breathing retraining and psychosocial support. Primary outcome was AC (asthma
control test, ACT), which was assessed at beginning of PR (T0), at discharge (T1),
and 3 (T2), 6 (T3) and 12 months (T4) post PR. The three latter were delivered
by mail. 83.5% (T2), 88.0% (T3) and 72.6% (T4) of the patients answered. Sec-
ondary short-time outcomes were 6MWD and FeNO, which were measured at the
beginning of PR (T0) and at discharge (T1).
Results (mean±sd): act score: T0 16.0±5.2; T1 20.5±4.0*; T2 18.9±4.7*; T3
18.1±4.8*; T4 18.4±4.9*. 6MWD: T0 495.9±94.6m; T1 554.0±97.0m*. FeNO:
T0 36.0±38.8ppb; T1 23.3±18.8ppb* (*p values <0,001 versus T0).
Discussion: The mean ACT score at baseline was 16.0 (of 25), indicating an
uncontrolled asthma, while the mean score post PR was 20.5, e.g. indicating
sufficient AC. Even after 1 year the mean ACT score of 18.4 indicates a significant
improvement of AC. The proportion of patients with sufficient AC (ACT 20 - 25)
increased from 33.2% to 67.4% after PR and was still 51% after 1 year.
Conclusion: PR lengthens the 6-MWD, reduces FeNO (significant improvement
in both) and improves asthma control least for one year.

P3653
Quantification of smokers and smoking status among COPD patients,
hospitalized for an exacerbation
Kasper Ankjærgaard, Torgny Wilcke, Hans-Jørgen Bendixen, Carsten Juhl. Dept
of Pulmonary Medicine, Gentofte Hospital, University of Copenhagen,
Copenhagen, Denmark

Background: In 2009, Dept of Pulmonary Medicine and Depts of Physiotherapy
and Ergotherapy, Gentofte Hospital, University of Copenhagen have carried out
the pilote study “KOL-hjem-igen” (COPD-home-again)
There are no official Danish data concerning smoking status or smoking history
of COPD-patients, whom have been hospitalized due to an exacerbation
Methods: In a prospective uncontrolled pilot-study we included patients discharged
after an exacerbation of COPD 1.1.2009 to 31.12.2009 in COPD-home-again. This
consists of open telephone line, home visits by a COPD nurse 5-7 days and 6
months after discharge, individual self-care plan, rehabilitation by physiotherapist
and ergotherapist during admission including self-training plan and visitation to
rehabilitation.
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All patients admitted with exacerbation of COPD were registered as for smoking
status and -history. If still smoking at discharcge, the patients were offered smoking
cessation assistance as a golden standard.
Results: 154 patients were included. Smoking data were registered on 126. 28 had
died or were excluded. At inclusion 26 (20.6%) were smokers, 91 (72.3%) were
ex smokers and 9 (7.1%) had never smoked. The average history of smoking was
38 package-years.
At 6 month follow up of 94 patients 22 (25%) were still smoking.
Mortality in still, former and never smokers were 22.7, 23.5 and 11% respectively.
Conclusions: Every fourth patient, that has been hospitalized due to an exacer-
bation still smokes six months after discharge. Interestingly, smoking status after
exacerbation seems not to influence on mortality.
This is opposed to known data. Though, the study population is too small to make
such conclusions.

P3654
The effect of pulmonary rehabilitation toward expiratory airflow limitation
in patients with chronic obstructive pulmonary disease
Weili Gu, Rongchang Chen, Yin Xi. Respiratory Department, Guangzhou
Institute of Respiratory Disease, Guangzhou, Guangdong, China

Background and objective: Patients with chronic obstructive pulmonary disease
(COPD) are commonly referred for pulmonary rehabilitation (PR), but there is
limited evidence on the effect of home-based PR. The aim of this study was to
determine the effect of a new home-based PR toward expiratory airflow limitation
method among COPD patients.
Methods: 40 stable COPD patients (FEV1,37.7±13.0% predicted) were random-
ized to PR group (n=20) undergoing a 8 weeks home-based PR programme more
suitable to respiratory physiology and control group (n=20). Baseline and post-PR
variables were recorded, and changes in pulmonary function, respiratory muscle
strength and quality of life (St. George’s Respiratory Questionnaire, SGRQ), as
well as the body mass index, airway obstruction, dyspnea, and exercise capacity
(BODE) index, were evaluated.
Results: After the PR programme, there were a significant increase in respiratory
muscle strength (P<0.01) and 6-min walk distance (422.9±106.6 VS 473.3±112.2
m, P<0.01), and a significant reduction in SGRQ total score (49.4±13.6 VS
36.9±12.6, P<0.01), MRC dyspnea scale (2.9±0.9 VS 2.0±0.7, P<0.01) and
BODE index (5.2±2.1 VS 4.1±1.7, P<0.01) in PR group but not in control group.
However, no statistical significance was found in pulmonary function between the
two groups (P>0.05).
Conclusion: We conclude that PR toward expiratory airflow limitation substan-
tially improved respiratory muscle strength, exercise capacity, dyspnea, quality of
life and the BODE index. Therefore, it could be considered as a new effective
home-based PR method in stable COPD patients.

P3655
Handgrip strength according to gender and COPD severity
Laura Caram, Renata Ferrari, Cristiane Naves, Mariana Ambrozi, Suzana Tanno,
Andre Bertani, Liana Coelho, Irma Godoy. Department of Internal Medicine,
Botucatu Medical School - São Paulo State University – UNESP, Distrito de
Rubiao Júnior, s/n, Sao Paulo, Brazil

Decreased peripheral muscle strength has been shown in COPD patients; how-
ever a simple measure to evaluate this systemic manifestation is missing. The
aim of this study was to compare the handgrip strength (HGS)between both
genders and between patients with mild/moderate and severe/very severe COPD.
Predictors of HGS were also evaluated. 25 mild/moderate COPD patients (68%
male, age= 65±8 years, FEV1= 73±15%) and 25 severe/very severe COPD pa-
tients (56% male, age= 69±9 years, FEV1= 40±18%) were evaluated. Handgrip
strength, pulse oximetry (SpO2), body mass index (BMI), six-minute walk dis-
tance (6MWD), Medical Research Council (MRC), Charlson comorbidity index
and blood counts were obtained. Handgrip strength was significantly higher in
mild/moderate COPD when compared to severe/very severe COPD (37±11kgf
versus 31±10kgf; p=0.04), and was significantly higher in males when compared
to women with COPD (39±10kgf versus 25±4kgf; p<0.001). BMI, MRC and
comorbidities were similar between patients with different disease severity and
gender. SpO2 (94±2% versus 91±4%; p=0.003) and 6MWD (452±107m versus
344±95m; p<0.001) was significantly higher in mild/moderate COPD when com-
pared to severe/very severe. Age, male gender, C-reactive protein, BODE index
and enlarged left atrium were included in a multiple linear regression analysis
with the HGS as the dependent variable. Male gender showed positive association
(R2=0.54; p<0.001) and the BODE index showed negative association with HGS
(R2=0.54; p=0.04). In conclusion, HGS is associated with COPD severity and the
influence of gender must be considered.The measure could be tested as a screening
tool to evaluate peripheral muscle dysfunction in COPD patients.
FAPESP (2010/10312-1)

P3656
Impact of obesity on pulmonary rehabilitation in COPD patients
Selma Aktas, Pinar Ergün, Dicle Kaymaz, Ezgi Simsek, Fatma Sengül. Atatürk
Chest Disease and Chest Surgery Education and Research Hospital, Pulmonary
Rehabilitation and Home Care Department, Ankara, Turkey

Aim: We aimed to examine the influence of pulmonary rehabilitation (PR) on
pulmonary function test, body composition, exercise capacity, the perception of
dyspnea, quality of life, muscle strength, anxiety and depression scores in obese
and non-obese COPD patients.
Methods: We conducted a retrospective study of 82 patients with COPD who
completed out-patient PR at our center. Body habitus categories were determined
based on BMI. Underweight patients (BMI<=21 kg/m2) were excluded from the
analysis. Normal weight and overweight patients (21< BMI < 30 kg/m2) were
classified as non-obese. Patients with BMI >=30 kg/m2 were classified as obese.
Baseline and post-rehabilitation, pulmonary function test, BMI, fat-free mass
(FFM), fat-free mass index (FFMI), waist-hip ratio, incremental shuttle walk test
(ISWT), endurance time, MRC, exercise BORG, St. George’s Respiratory Ques-
tionnaire (SGRQ), deltoid and quadriceps muscles’ strength, Hospital Anxiety and
Depression Scale (HADS) scores were compared between two classes.
Results: There were greater decrement of BMI (p=0.019), FFM, FFMI and FVC
(p<0.05) in obese group than in non-obese group.
Compared to the baseline, decrement in post-rehabilitation SGRQ scores (symp-
tom, activity, impact), MRC, HADS-scores and increment in FVC, FEV1, distance
of ISWT and muscle strenght were statistically significant in non-obese group
(p<0.05).
Compared to baseline, decrement in post-rehabilitation SGRQ scores (symptom,
activity, impact), MRC, HADS-scores, FFMI and increment in distance of ISWT,
quadriceps muscle strenght were statistically significant in obese group (p<0.05).
Discussion: We concluded that both in obese and non-obese groups outcomes of
PR in COPD patients are similar.

P3657
Participants perspectives of pulmonary rehabilitation: The role of peer
support
Andrew Hardy1, Alison Coe2. 1Acute Medicine, Calderdale and Huddersfield
NHS Foundation Trust, Halifax, West Yorkshire, United Kingdom; 2MY Therapy
Services (Respiratory Physiotherapy), Midyorkshire Hospitals NHS Trust,
Castelford, West Yorkshire, United Kingdom

Methodology: This is a qualitative research study of participants experiences of a
pulmonary rehabilitation (PR) programme based in Wakefield, United Kingdom.
4 group interviews were carried out in spring 2010 involving 24 participants. 22
had a primary diagnosis of COPD (mean FEV1 1.1 litres, 42% predicted), 1 had a
primary diagnosis of lung cancer and 1 was a carer for a participant with COPD. A
structured interview proforma was discussed in each group with specific questions
regarding the role of peer support when PR is carried out in a group setting.
Results: Many participants had not met other people with COPD prior to attending
PR. Other participants provided a reference for progression of COPD and personal
insights into living with chronic disease. Participants valued the opportunity to
take part in social interaction which may not be available to them at other times.
Bonding within groups improved motivation to continue attending sessions. The
psychological support provided by other group members lead to an improvement in
confidence and more positive approach to everyday life. The course gave structure
to participants lives and gave them something to look forward to. The presence of
experienced members of staff provided a safe environment in which to exercise and
allowed participants to challenge the perceived limits of their exercise tolerance.
Summary: The group format of PR is a positive factor in encouraging and moti-
vating ongoing participation. The opportunity for social interaction has a positive
impact on their performance during the sessions and on willingness to continue
to perform exercises when at home. This has implications when considering the
value of home-based PR.

P3658
Daily activity habits, energy conservation methods and activity training for
patients with COPD. A qualitative study
Ingrid Elise Sundfør1, Kristin Heggdal2. 1Occupational Therapy,
Glittreklinikken, Hakadal, Norway; 2Faculty of Health Sciences, Oslo University
College, Oslo, Norway

Background: COPD patients commonly have symptoms like dyspnea and fatigue
that affect their occupational performance and activities of daily living (ADL),
but there are few studies on how their activity performance can be supported in
Pulmonary Rehabilitation.
Aim: The purpose of this study was to explore COPD patients’ experience of habits
when performing activities of daily life, and how training on daily life activities
(ADL training/activity training) during pulmonary rehabilitation had been useful
for energy conservation and coping.
Method: A qualitative research design was chosen. Four women and two men
(age 55 to 75) were interviewed 4 to 6 months after a 4 weeks inpatient pulmonary
rehabilitation program. The interviews were analyzed by means of phenomenolog-
ical method and Systematic Text Condensation (STC) as described by Malterud
(2003).
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Result: Findings are summarized in four categories. 1) How the participants
experience the managing of their daily life activities. 2) Changing of habits when
performing activities. 3) The experience with ADL-training carried out under
guidance of an occupational therapist. 4) Contextual factors that influenced the
participant’s ability to cope.
Conclusion: People with COPD experience the change of habits, in performing
daily life activities, as a process. ADL-training, in which the body is used as the
primary source of knowledge, can be useful if the patient is in a stage of his/her
health promoting process where he or she is motivated for changing and learning
new habits in daily life.

P3659
Relationship between psychological well-being and lung health status in
patients with bronchectasis
Leila Boussoffara, Nadia Boudawara, Ines Hammami, Ahmed Ben Saad,
Mounira Sakka, Jalel Knani. Pneumology, Tahar Sfar Hospital, Mahdia, Tunisia

Introduction: Patients with bronchectasis often experience depression and anxiety,
but little information is available regarding patients with these conditions.
Aim of the study: This study was carried out to examine levels of anxiety and
depression in patients with bronchectasis.
Methods: Fourty three patients with bronchectasis, determined by high resolution
computed tomography scan, completed anxiety and depression questionnaires.
Results: 27% of patients had minor depression with an anxiety depression score
more than 13 and 9% of patients had severe depression with an anxiety depression
score more than 19. The anxiety depression status was not correlated to the extent
of bronchectasis on CT scan (p=0,362). Post-bronchodilator FEV1 and higher
airflow limitation were associated to a severe anxiety depression status.
Conclusion: Anxiety and depression are quite common in bronchectasis. Treat-
ment in bronchectasis aimed essentially at reducing symptoms but it will not
reduce levels of anxiety and depression witch need alternative therapy.

398. Imaging in oncology and infectious diseases

P3660
Staging with FDG-PET/CT influences stage-specific survival in non small cell
lung cancer (NSCLC)
Kaja Zimmermann1, Simone Tönnies1, Daniel Misch1, Christian Boch1,
Nicolas Schoenfeld1, Gregor J. Förster2, Jens Kollmeier1, Torsten Bauer1.
1Department of Pneumologie, Helios Klinikum Emil von Behring, Berlin,
Germany; 2Department of Nuclear Medicine, Helios Klinikum Emil von Behring,
Berlin, Germany

Background: Fluorodeoxyglucose (FDG)-PET/CT has a high sensitivity (89-
100%) and reasonable specificity (79-95%) for the diagnosis of NSCLC. Currently
it is mainly used in preoperative staging. In approximately 15% of these cases, it
leads to the diagnosis of metastatic disease that was neither clinically suspected
nor seen in conventional imaging. It may be assumed that integrating these cases
in the palliative stage IV group, has an influence on overall survival.
Aim: To compare the overall survival (OS) of patients with stage IV NSCLC
who underwent FDG-PET/CT staging with patients where conventional imaging
procedures were performed.
Methods: We analyzed the OS of all patients diagnosed in 2009 (n=254), 96/254
(38%) patients were staged with PET/CT and 158/254 (62%) with conventional
imaging (CT group). Survival data were compared by Kaplan-Meier statistics.
Results: Patient in the PET/CT group (65±11) were younger than in the CT group
(68±10 years; p = 0.008). The median OS of all patients was 246 (range: 217 –
275); 338 (range: 247 - 429) days in the PET/CT group and 207 (range: 161 - 253)
in the CT group (p = 0.001).
Conclusion: FDG-PET/CT staging leads to earlier recognition of stage IV NSCLC
patients and thus longer survival times. To what extend a selection bias for age
and/or clinical condition may have influenced our results, needs to be discussed.

P3661
CT-guided transthoracic breast lesion location wire implantation for small
nonpalpable pulmonary nodules
Bart Ilsen, Frederik Vandenbroucke, Johan de Mey. Radiology Department,
Universitair Ziekenhuis Brussel, Brussels, Belgium

Purpose: To evaluate the technique, safety and diagnostic reliability of transtho-
racic wire implantation for nonpalpable and invisible small pulmonary nodules
(SPN) prior to video-assisted thoracoscopic surgery (VATS).
Methods: From April 2009 till January 2011, 17 patients underwent 18 VATS
resections after insertion of a “breast lesion localization wire” (7,7 or 10,7cm
needle length and 20-gauche size) into a SPN. The wire was placed using a CT
fluoroscopy procedure.

The patients were assessed with respect to localization and puncture of the lesion,
duration and complication rate of the procedure, conversion thoracotomy rate
during VATS and pathologic results.
Results: Preoperative CT-guided wire implantation succeeded in all patients. The
average CT-guided procedure time was 12 min (range 8-15 min) and no compli-
cation was noted. There was no conversion to thoracotomy needed in any patient.
Histological assessment revealed metastases in 11 patients, non-small-cell lung
cancer in 4 patients, interstitial fibrosis in 2 patients and a sarcoid nodule in 1
patient.
Conclusions: Percutaneous CT-fluoroscopy guided wire placement is a useful
and safe technique for localizing nonpalpaple pulmonary nodules during VATS
resection.

P3662
Imaging techniques in the evaluation of solitary pulmonary nodules (SPNs)
Marta Dabrowska1, Rafal Krenke1, Piotr Korczynski1,
Marta Maskey-Warzechowska1, Malgorzata Zukowska2, Jolanta Kunikowska3,
Wlodzimierz Kupis4, Ryszarda Chazan1. 1Department of Internal Medicine,
Pneumonology and Allergology, Medical University of Warsaw, Warsaw, Poland;
2Department of Radiology, Medical University of Warsaw, Warsaw, Poland;
3Department of Nuclear Medicine, Medical University of Warsaw, Warsaw,
Poland; 4Department of Surgery, Institute of Tuberculosis and Lung Diseases,
Warsaw, Poland

Despite new imaging techniques such as contrast enhanced computed tomography
(CECT) or positron emission tomography with 18-fluorodeoxyglucose (FDG-
PET/CT), non-invasive diagnosis of SPN etiology still remains a problem.
Aim: 1. to assess the incidence of maligancy in newly diagnosed SPNs
2. to evaluate utility of CECT and FDG-PET/CT in SPN diagnosis
Methods: 85 patients with newly diagnosed SPNs were observed on an ambulatory
basis between 2008 and 2010.
The diagnosis of malignant etiology of SPNs was based on pathological examina-
tion.
The benign etiology was proved based on either:
1. pathological examination
2. lack of growth for at least 2 years or resolution in radiological follow-up
3. central/total calcification in CT
The result of FDG PET/CT was suggestive for benign etiology of SPN if uptake
of FDG was like background (SUV < 1) and the result of CECT -if enhancement
value was < 15HU.
Results: The SPN etiology was determined in 60 patients. 12 nodules (14%) were
malignant. 48 nodules (56.5%) were benign. 17 patients are still under observation;
8 were lost to follow up.
FDG-PET/CT was performed in 32 patients. In 16 cases the result was negative,
12 had an increased FDG uptake, 4 were inconclusive. The sensitivity, specificity,
positive (PPV)and negative predicative value (NPV) and diagnostic accuracy of
FDG-PET/CT were 91%, 87%, 83%, 93% and 88%, respectively.
CECT was performed in 26 patients. In 10 cases the result was suggestive for
benign SPN. The sensitivity, specificity, PPV, NPV and diagnostic accuracy of
CECT were 100%, 48%, 69%, 100%, and 58% respectively.
Conclusions: The diagnostic accuracy of FDG-PET/CT is higher than that of
CECT. The advantage of CECT is its high sensitivity and NPV.

P3663
Prediction of the lung adenocarcinoma metastatic spread according to initial
CT examination
Tamara Milosavljevic1, Aleksandar Ivkovic2. 1Radiology, ZC Vranje, Vranje,
Serbia; 2Center of Radiology, KC Nis, Nis, Serbia

Adenocarcinoma of the lung gives a wide specter of different metastatic spread.
Often we can find them before primary neoplasm. Therapy and prognosis depends
not only on possibility of medicament or surgical treatment but also on location of
neoplasm.
Aim of the study is to show spread direction of lung adenocarcinoma according to
localization of primary neoplasm followed by computerized tomography.
Material and methods: This is study of 4356 patients with 14528 CT examina-
tions. All patients were with adenocarcinoma of the lung. All examination were
performed on 16 or 64 MDCT, using virtual bronchoscopy were it was possible.
Metastatic spread was followed by conventional radiography, ultrasound, scintig-
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raphy, MDCT and MRI according on location. Male patients were 2821 (64.76%),
female 1535 (35.24%). Middle age of patients was 68.3 years.
Results: We divided results according to lobar anatomy parts of the first sign
of neoplasm on initial CT examination, with hilar presentation of neoplasm like
separate entity. Neoplasm of both upper lung lobes were spread dominantly on
supra renal gland (67.14%), after that on liver and then on bones. Neoplasm of
middle right lobe was spread in both hilar regions. Basal tumors are mostly spread
in bones (34.73%) and after that in liver. Hilar neoplasm spread to brain mostly
(76.36%). Second group were patients were we find metastatic spread before
primary neoplasm and on second examination lung adenocarcinoma.
Conclusion: Spread prediction of lung neoplasm is very important for therapy and
prognosis. CT is golden standard for evaluation.

P3664
CT guided biopsy of thoracic lesions
Mehrdad Bakhshayeshkaram, Pooyeh Graili, Soheyla Zahirifard. Radiology
Department, National Research Institute of Tuberculosis and Lung Diseaes,
Tehran, Islamic Republic of Iran

Purpose: This study was designed to assess different variables of thoracic be-
nign and malignant masses on Computed tomography (CT) guided biopsy and to
identify the complication rate of procedure.
Materials and methods: We evaluated 757 CT-guided biopsies of thoracic lesions
performed from March 2004 to December 2008, retrospectively. All biopsies were
performed by one radiologist. The CTs were assessed by a trained general practi-
tioner for the size and location of lesions and pneumothorax diagnosis and then
all CTs were double checked by the same radiologist. Lesions considered benign
or malignant based on pathology reports.
Results: Biopsy yielded sufficient tissue for pathologic examination in 612 cases
(80.8%); 224 lesions (29.6%) were benign and 388 lesions (51.3%) were malignant
(27 small cell and 233 non-small cell tumors). The most prevalent location of
lesions was Right Upper Lobe (182 cases). 78 masses were located in mediastinum
and 41 lesions in chest wall. 44.2% of benign lesions belonged to infectious
(69.7% bacterial, 20.2% fungal, 6.1% hydatid cyst and 4% TB) and the rest were
inflammatory masses (43.8%), granolomatus (5.8%) and neoplastic (6.2%) ones.
The mean size of benign and malignant lesions were 6.011 and 7.481 cm, respec-
tively (P.V. <0.05). Complication presented in 40 cases; pneumothorax occurred
in 37 (4.9%) and bleeding in 3 (0.4%) patients.
Conclusion: CT-guided needle biopsy seems to be a reliable diagnostic modality
with low risk probability of complications for thoracic lesions.

P3665
An unusual opacity in lung lymphoma
Nadia Bencharif, Ghania Malki, Habib Douagui. Respiratory Diseases, Issaad
Hassani Hospital Beni Messous, Algiers, Algeria

Pulmonary localization of lymphoma is rare. It presents mainly in young patients
with various histological features
Study objective: To show an unusual cause of lung cavity
Method: In order to illustrate the atypical radiological presentations of lung lym-
phoma. We report a retrospective serie of four cases of lymphoma collected in our
service over a period of three years
A mucosa associated lymphoid tissue (MALT) lymphoma was found in one patient,
a diffuse large B cell in other patient and two cases of Hodgkin’s disease
All diagnosis were proven histologically by bronchial an nodal biopsies.Peripheral
nodes were appeared very late after pulmonary localization
Results: Among the four cases of lymphoma radiographic and CT finding demon-
strated a large cavity like to tuberculosis lesion in three patients. In the one case of
diffuse large B cell lymphoma CT showed one masse spreading locally mimicking
primary bronchial carcinoma
Conclusion: This study discusses difficult to differentiate between primary lung
lymphoma and bronchial carcinoma; tuberculosis with Hodkin’s disease and MALT
lung lymphoma.

P3666
Lymphoma diagnosis on computed tomography guided needle aspiration and
biopsy
Mehrdad Bakhshayeshkaram, Pooyeh Graili, Soheyla Zahirifard. Radiology,
National Institute of Tuberculosis and Lung Diseases, Tehran, Islamic Republic of
Iran

Background: In recent years, CT-guided biopsy is going to be replaced with open
biopsy for Lymphoma diagnosis.
Objectives: This study was designed to assess Lymphoma diagnosis on CT-guided
biopsy and to identify the complication rate of procedure.
Methods: We evaluated 78 CT-guided biopsies of mediastinal lesions performed
from March 2004 to December 2008, retrospectively. All biopsies were performed
by one radiologist. The CTs were assessed by a trained general practitioner for the
size and location of lesions and pneumothorax or pneumomediastinum diagnosis
and then all CTs were double checked by the same radiologist. Lesions considered
benign or malignant and lymphoma based on pathology reports.
Results: Biopsy yielded sufficient tissue for pathologic examination in 63 cases

(80.77%); 14 lesions (17.9%) were benign and 49 lesions (62.8%) were malig-
nant. In malignant masses 15 Lymphoma (30.6%) and 20 other kinds of tumors
(46.8%) were found. Moreover, 1 1malignant lesions had no differentiation. Among
Lymphoma lesions, there were 7 (46.7%) Hodgkin, 5 (33.33%) Non-Hodgkin
Lymphoma and 3 (20%) Lymphoma without differentiation. Pneumothorax or
pneumomediastinum as complications did not present in any case.
Conclusion: CT-guided needle biopsy seems to be reliable as a less invasive
diagnostic modality with low risk probability of complications for Lymphoma.

P3667
Regional ventilation distribution in experimental sub-lobar acute lung injury
Gunnar Elke1, Matthew K. Fuld2,3 , Ahmed F. Halaweish2,3, Norbert Weiler1,
Eric A. Hoffman2,3, Inez Frerichs1. 1Department of Anaesthesiology and
Intensive Care Medicine, University Medical Centre Schleswig-Holstein, Campus
Kiel, Kiel, Germany; 2Department of Radiology, Division of Physiologic
Imaging, University of Iowa Carver College of Medicine, Iowa City, IA, United
States; 3Department of Biomedical Engineering, University of Iowa, Iowa City,
IA, United States

Introduction: Electrical impedance tomography (EIT) is able to trace ventilation-
related changes in electrical properties of lung tissue. Previous studies using
computed tomography (CT) suggested a good correlation between regional EIT
data and lung tissue density. However, no validation data exist in regional acute
lung injury (ALI).
Objective: To validate EIT measurements of regional ventilation (rVa) by dynamic
Xenon-multidetector-row CT (Xe-MDCT) in two animal models of regional ALI.
Methods: 9 anaesthetized mechanically ventilated pigs were examined before and
after induction of ALI within two adjacent sub-lobar lung segments by repetitive
saline lavage (n=4) or endotoxin sepsis injury (n=5). EIT data were acquired
at 25 scans/s (GoeMF II system, CareFusion, Höchberg, Germany). Xe-MDCT
(Sensation 64, Siemens AG, Forchheim, Germany) was performed at the same
thoracic region. EIT and Xe-MDCT rVa images during control and ALI were
divided into 32 regions of interest (ROI) in each hemithorax. rVa differences for
both methods were obtained by subtracting the corresponding values in each ROI.
EIT and CT measurements were compared by Spearman’s Rho correlation.
Results: In 4 of 9 animals analyzed so far, rVa difference images revealed a
ventilation decrease in the injured (right) lung and an increase in the non-injured
(left) lung compared to control. rVa changes occurred in spatially similar locations.
Spearman’s rho ranged from 0.931-0.936 for the right and 0.943-0.979 for the
left hemithorax in control. In ALI, ranges were 0.857-0.933 and 0.948-0.981,
respectively (p<0.001).
Conclusion: A good correlation existed of rVa determined by EIT and Xe-MDCT
in the 4 animals with regional ALI compared to date.

P3668
CT findings in hantavirus pneumonia outbreak in children
Aleksandar Ivkovic1, Tamara Milosavljevic2, Zoran Radovanovic1. 1Center of
Radiology, Clinical Center Nis, Nis, 2Radiology, ZC Vranje, Vranje, Serbia

Hantaviruses belong to the Bunyaviridae family of viruses. Like all members
of this family, Hantaviruses have genomes comprising three negative-senses,
single-stranded RNA segments, and so are classified as negative sense RNA
viruses. Viruses in the genus Hantavirus are unique in that they are transmitted
by aerosolized rodent excreta or rodent bites, whereas all other genera in the
Bunyaviridae family are arthropod-borne viruses.
Aim of the study: The main aim is to show cases of Hantavirus pneumonia in
child population.
Material and methods: We examined 23 child patients with confirmed Hantavirus
pneumonia. The youngest patient was 4 years old, the oldest 16. We examined all
patients on 16 or 64 MDCT.
Results: After the major flood we had few outbreaks, one of them was Hantavirus
with mainly pulmonary form. All patients were from rural parts with no medical
institution near, so patients went to medical care in late phase of illness. In the first
phase symptoms were similar or same as influenza like fever, chills, sweaty palms,
diarrhea, malaise, headaches, nausea, abdominal and back pain, tachycardia and
hypoxemia but in the late phase occur a lot of different symptoms. CT signs develop
rapidly and constantly, first one sided mostly near hilum but as time goes by illness
went to other side. First radiology sign is similar to bronchiolitis and after that
massive inflammation, than again bronchiolitis in next lung segment. In the lethal
cases (8, 34.78%) illness develop for two months, each day symptoms were worse.
We had 3 patients with massive hemoptysis and bleeding after hemodialysis.
Conclusion: Lung form of Hantavirus illness is very often lethal. Understanding
the way of developing can be vital for patient life.

P3669
Radiological features of pneumocystis pneumonia (PCP) without HIV
Nobuhiro Asai1, Yoshihiro Ohkuni1, Ryo Matsunuma1, Yoshihito Otsuka2,
Norihiro Kaneko1. 1Pulmonology, Kameda Medical Center, Kamogawa, Chiba,
Japan; 2Laboratory Medicine, Kameda Medical Center, Kamogawa, Chiba,
Japan

Purpose: PCP occurs in immunosuppressed patients including those with malig-
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nancies. This study analyzed the relationship between the radiological features in
chest X-ray and computed tomography (CT) of PCP patients without HIV and the
outcome or patient’s background.
Methods: All 26 patients were diagnosed by respiratory samples combined with
chest X-ray and CT findings. We retrospectively analyzed these data at the onset
of the sickness.
Results: Twelve patients had malignancies. Fifteen patients had rheumatic and
autoimmune disease. Steroid or immunosuppressive agents were administered in
72% and 40% respectively. Five patients received PCP prophylaxis. From a ra-
diological point of view, chest X-ray revealed bilateral infiltration in 13 patients
(52%). Chest CT showed a higher proportion of diffuse ground grass opacities
(GGO) in 18 patients (72%). Consolidation and plural effusion were seen in 8
(32%) and 11 patients (44%) respectively and none had cystic lesions. All CT
findings were classified as follows; 17 (68%) bilateral GGO either with sharp
demarcation by interlobular septa (type A) or 4 (16%) without interlobular septal
boundaries (type B), 2 (8%) infiltration mixed with GGO and consolidation (type
C), 2 (8%) type D representing the rest cases. There was no correlation between
these radiological features and outcomes.
Conclusions: Non-HIV PCP could show variety of radiological patterns and chest
X-ray was not enough for the diagnosis of PCP. Despite our results, there still
remains the possibility of the presence of the correlation of the radiological features
or the patients background with the outcome and severity of PCP if more cases
are studied. We expect more analysis to be done.

P3670
Primary versus acquired multidrug-resistant tuberculosis: Which are the
true features of multidrug-resistant tuberculosis itself on thin-section CT
Inyoung Song1, Myung Jin Chung1, W. Koh2, Chin A. Yi1, Kyung Soo Lee1.
1Departments of Radiology and Center for Imaging Science, Samsung Medical
Center, Seoul, Korea; 2Division of Pulmonary and Critical Care Medicine at the
Department of Internal Medicine, Samsung Medical Center, Seoul, Korea

Purpose: We designed this study to compare thin-section CT (TSCT) findings of
the primary multidrug-resistant (MDR) TB (MDR- P) and non-primary MDR TB
(MDR-A) to those of drug-sensitive (DS) TB.
Materials and methods: We included 37 consecutive patients with MDR-P and
86 MDR-A who underwent TSCT of chest. 123 patients with DS TB selected
as a control group. Each DS TB patient was age and gender matched to a MDR
TB patient. The frequency of lung lesion patterns in terms of tree-in-bud opac-
ity/micronodules (TIB), nodule, consolidation, cavities, large fibrotic thin-walled
cavity, and lobar volume decrease observed at TSCT were compared among DS
TB, MDR-P, and MDR-A.
Results: TIB (92%) and consolidations (76%) were most frequent findings of
MDR-P. The frequencies of these are similar to those of DS TB (TIB for DS TB
= 88%, p=0.561; consolidations = 81%, p=0.527). Cavities were next common
findings of MDR-P (70%) and this frequency was similar to that of MDR-A
(58%, p=0.260) than DS TB (38%, p<0.001). Volume decrease, large thin walled
cavity, and pleural thickening were infrequent findings of MDR-P (22%, 5%, 1%,
respectively) but common in MDR- A (56%, 30%, 42%, respectively), which mean
chronic fibrotic condition.
Conclusion: Single or multiple cavities as well known typical feature of MDR
TB are also common in MDR-P and not significantly different from MDR-A. In
addition, MDR-P and DS TB reveal more common acute inflammatory findings
(tree-in-bud pattern/micronodules, lobular consolidation, and overall consolida-
tion) than MDR-A which reveal chronic fibrotic findings (thin walled cavity and
volume decrease) in TSCT.

P3671
Second year of H1N1 influenza: CT of the rare complications
Aleksandar Ivkovic1, Tamara Milosavljevic2, Zoran Radovanovic1. 1Center of
Radiology, Clinical Center Nis, Nis, 2Radiology, ZC Vranje, Vranje, Serbia

It is a second year of pandemic H1N1 influenza. Patients from second year of
outbreak have a lot of differences than first year patients.
Aim of the study: The main aim is to show cases of influenza from the second
year of outbreak and CT signs of rare complications.
Material and methods: We perform lung CT on 102 patients with positive H1N1
influenza. Patients were from 16 to 42 years old. Male were 58, female 54. All
patients were examined on 16 or 64 MDCT using standard procedure and virtual
bronchoscopy; we use also MDCT angiography in cases with high D-dimer test.
Results: This year outbreak has 3 different forms. First and most common form
is abdominal with almost no lung symptoms. Second form has mostly neurology
symptoms with few lung symptoms. Third form of outbreak has high lung symp-
toms with coughing, hypoxemia, pulmonary hypertension, high body temperature,
nausea, vomiting, headache, neurology disorder, high blood pressure. In all 3
groups after first wave of illness second wave was with lot of different compli-
cations. In 17 patients we discover mediastinitis. In 3 patients we discover forms
of bilateral granulomatosis, in 6 patients we find pulmonary thromboembolism,
in 5 we find injuries of alveolar wall, in 2 patients we find massive hemoptysis,
in 6 patients we find bilateral lymphadenopathy, in 1 patient we find dissecting
aneurysm of whole aorta. We had 10 lethal cases. If we compare results with first
year the percent of lethal cases is similar, also number of thromboembolism but
everything else is different.

Conclusion: Second year of outbreak bring us different form of complications.
MDCT have a significant place in detection of all lung complications.

P3672

WITHDRAWN

P3673
Pulmonary hydatidosis mimicking metastatic malignancy
Samira Aouadi, Imen Bachouche, Sonia Maalej, Meriem Mjid,
Mahrezia Bourguiba, Ali Ben Kheder, Ikram Drira. Respiratory Department D,
Abderrahmen Mami Hospital, Ariana, Tunisia

Scattered pulmonary nodules are usually highly suspicious of metastatic malig-
nancy, but can be one of radiological presentations of some infectious diseases
such as hydatidosis. In order to analyse particularities of pulmonary hydatidosis
mimicking metastatic malignancy, we report 5 cases of patients hospitalized in the
pulmonary department of the Tunis Chest Disease and Surgery Training Hospital.
The average age was between 36 and 74 years. The clinical features were dom-
inated by haemoptysis (4 cases) and cough (2 cases). Chest radiograph showed
disseminated pulmonary opacities in all cases. CT scan of the chest was helpful for
diagnosis. Fibreoptic endoscopy performed in all cases showed hydatic membrane
and confirmed the diagnosis in 2 patients. Investigation ELISA for Echinococcus
was positive in all cases. Four patients had pulmonary embolic hydatidosis due
to the involvement of right cardiac cavities. One patient had bronchogenic hy-
datidosis due to the rupture of pulmonary cysts into bronchi. Medical treatment
(albendazole) was performed in all patients associated with surgical treatment in 2
cases. After treatment, 2 cases of recurrence were noted.

Figure 1. Disseminated pulmonary hydatidosis.

Disseminated pulmonary hydatidosis may present diagnosis difficulties particularly
with metastatic malignancy. Its management is difficult and costly.

P3674
Does it matter who requests HRCT scans?
William Kent, Alexander Youzguin. Respiratory Medicine, Southport and
Ormskirk NHS Hospital Trust, Southport, United Kingdom

Introduction: High resolution computerised tomography scanning (HRCT) is
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widely used for the investigation of interstitial lung disease (ILD) and bronchiecta-
sis. If significant numbers of inappropriate scans were requested it could be argued
that its use should be restricted to senior chest physicians only.
Methods: All HRCT scans performed over an eight month period between January
- August 2009 at our hospital were identified and only those that had been per-
formed as an initial investigation into suspected ILD/bronchiectasis were included.
The xray card and clinic letters were analyzed to see who had requested them.
Results: 82 HRCT scans were eligible for inclusion. 30/43 (69.8%) of the scans
requested by respiratory physicians confirmed the suspected diagnosis compared
with 24/39 (61.5%) by non-respiratory physicians (p = 0.4892). 12/17 (70.6%) of
the scans requested by respiratory trainees confirmed the diagnosis compared with
42/65 (64.6%) requested by consultant physicians (p = 0.7774).

Conclusion: There was no significant difference in the number of negative scans
requested by non-respiratory and respiratory physicians or between respiratory
trainees and Consultants. We therefore suggest that the use of HRCT scanning
should not be restricted to senior respiratory specialists.

P3675
Lung tularemia in patients with tuberculosis presented by CT
Aleksandar Ivkovic1, Tamara Milosavljevic2, Zoran Radovanovic1. 1Center of
Radiology, Clinical Center Nis, Nis, Serbia; 2Radiology, ZC Vranje, Vranje,
Serbia

After the major flood we had outbreak of tularemia. Tularemia, also known as rabbit
fever, is a disease caused by the bacterium Francisella tularensis. Depending on the
site of infection, tularemia has six characteristic clinical syndromes: ulceroglandu-
lar, glandular, oropharyngeal, pneumonic, oculoglandular, and typhoidal. Outbreak
become in region with high rate of tuberculosis.
Aims: The main aim is to shoe cases of tularemia on patients with tuberculosis.
Methods: We examined 63 patients with acute form of lung tularemia who already
had tuberculosis (from 186 patients with lung tularemia). Male patients were 48,
female were 15. Patients were from 48 to 87 years old. We examined all patients
on 16 or 64 MDCT.
Results: After the huge flow in several rural parts, there were outbreaks of tu-
laremia. 186 patients were with syndromes of lung pneumonia with symptoms
of fever, chills, headache, muscle aches, joint pain, dry cough, and progressive
weakness. Patients also develop chest pain, difficulty breathing, bloody sputum,
and respiratory failure. In 63 we find signs of all forms of tuberculosis. Developing
of symptoms occurs faster in those patients with bizarre radiology signs from
military form to caverns filled with acute areas of tularemia grow. CT findings
of the lungs were developing in few steps with progression even when other
symptoms were gone. First we find enlargement of the hilar region of the lung
and after few day illness develop into the lung parenchyma, firstly retro hilum and
after that slowly on the whole lung, part by part with bronchiolitis.
Conclusion: CT has a significant role in determining and following of all form of
lung diseases.

P3676
Interpretation of chest radiographs from children with lower respiratory
tract infections
Martin Edwards1, Zoe Lawson2, Sue Morris3, Alison Evans3, Sara Harrison3,
Jo Crocker2, Colin Powell1. 1Child Health, Children’s Hospital of Wales, Wales
School of Medicine, Cardiff, United Kingdom; 2Department of Primary Care and
Epidemiology and Statistics, Wales School of Medicine, Cardiff University,
Cardiff, United Kingdom; 3Paediatric Radiology, University Hospital of Wales,
Cardiff University, Cardiff, United Kingdom

Introduction: Pneumonia is a common diagnosis amongst children admitted
to hospital. Diagnosis relies upon accurate chest radiograph interpretation. This

study compared levels of agreement amongst paediatric clinicians and consultant
paediatric radiologists when interpreting CXRs.
Methods: Four paediatric radiologists, independently interpreted 5 radiological
features (and no features) for each of 30 CXRs, randomly selected from 100
radiographs attained over two years from children with fever & signs of respiratory
distress aged 6 months to 16 years. The same CXRs were then interpreted by 21
other paediatricians with varying experience level. Agreement split by grade and
specialty, was analysed using free-marginal multirater Kappa, assuming no prior
expectation of the proportion of radiographs with each feature.

Results: Agreement (–1 relates to complete disagreement, 0 to chance agreement, and 1 to com-
plete agreement)

Paediatric Paediatric Paediatric Trainees Medical
Consultants Radiology Trainees (ST4-9) (FP1-2/ST1-3) students

(5) (4) (2) (9) (5)

Consolidation 0.28 0.77 0.73 0.27 0.35
Pleural effusion 0.89 0.83 0.73 0.74 0.69
Atelectasis 0.35 0.78 0.40 0.67 0.71
Hyperinflation 0.57 0.69 0.60 0.47 0.73
Peribronchial thickening 0.27 0.67 0.47 0.21 0.37
Normal (no feature) 0.71 0.96 0.87 0.78 0.73

Conclusion: Paediatric radiologists showed high levels of agreement for all fea-
tures. Normal CXRs and pleural effusions were identified consistently amongst
all 25 clinicians. However, interpretation of all other features had lower levels of
agreement within non paediatric radiologists. This highlights the need for more
rigid training in interpreting CXRs for paediatricians and the early reporting of
CXRs by paediatric radiologists.

P3677
Usefulness of vibration response imaging (VRI) for pneumonia patients
Kwang Ha Yoo, Kye Young Lee, Sun Jong Kim, Won Dong Kim, Hee
Joung Kim, Eugene Park. Department of Pulmonology, Internal Medicine,
Konkuk University Hospital, Seoul, Korea

Background: Pneumonia is commonly seen in outpatient clinics, and it is the most
common cause of death in infectious disease. Pneumonia is diagnosed by symp-
toms, chest X-ray and blood tests. Chest X-ray and blood tests have its limitations
and primary care clinins usually do not have adequate diagnostic tools. VRI is
a new diagnostic modality and the procedure is non-invasive, radiation-free, and
easy to handling. The aim of this study was to evaluate the diagnostic usefulness of
the VRI test in pneumonia patients and the correlation between other conventional
test such as Chest X-ray, Laboratory tests and clinical symptoms.
Methods: VRI was performed in 57 patients who diagnosed with pneumonia in
Konkuk University Medical Center. VRI was measured in a quiet room initially
and after treatment. The change of Chest X-rays, CRP, WBC, Body temperature
were compared with the chage of VRI during time course.
Results: Mean age was 60 years, and average follow up periods was 7.1days. VRI,
chest X-ray and CRP was significantly improved after treatment. Correlation with
VRI and other test was not seen all patients. But female patients and relatively
severe pneumonia patients showed correlation with VRI and chest X-ray.
Conclusion: This study demonstrates that VRI can be safely applied to patients
with pneumonia.

P3678
Fungus ball diagnosed on computed tomography (CT) guided needle biopsy
of thoracic lesions
Mehrdad Bakhshayesh, Pooyeh Graili, Soheyla Zahirifard. Radiology
Department, National Research Institute of Tuberculosis and Lung Diseaes,
Tehran, Islamic Republic of Iran

Background: CT-guided biopsy provides results in a short period and can be
applied on outpatient and even high risk patients however; some studies do not
recommend it in lesions with benign histology probability
Objectives: To report our experience regarding fungus ball diagnosis on CT-guided
biopsy and to identify the complication rate of procedure.
Materials and methods: We evaluated 99 CT-guided biopsies of infected thoracic
lesions performed from March 2004 to December 2008, retrospectively. All biop-
sies were performed by one radiologist by westcott needle number 20 and 18.
The CTs were assessed by a trained general practitioner for the size and location
of lesions and pneumothorax or pneumomediastinum diagnosis and then all CTs
were double checked by the same radiologist. Lesions considered fungus and their
differentiations based on pathology reports.
Results: During four year study 20 fungus lesions (15 male and 5 female) were
found with the mean age 54.75 years (ranging: 19-77). In these series there were
16 (80%) Aspergillosis, 2 (10%) Mucor mycosis and 2 undifferentiated fungus
bal. The mean diameter of lesions and lesion distance to chest wall were 5.650 cm
(range: 1 to 11.5) and 0.75 cm (range: 0 to 3), respectively. Nine (45%) fungus
lesions were located in left upper, 4 (20%) in right lower, 4 (20%) in right upper
and the rest (15%) in left lower and right middle lobes. Pneumothorax occurred in
2 cases (1 Aspergillosis and 1 Mucor mycosis) while chest tube was placed only
for patient with Mucor mycosis to manage the complication.
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Conclusion: CT-guided needle biopsy seems to be safe and feasible diagnostic
modality with low risk probability of complications for fungus balls.

P3679
Hydatid cyst diagnosed on computed tomography (CT) guided needle biopsy
of thoracic lesions
Mehrdad Bakhashayeshkaram, Pooyeh Graili, Soheyla Zahirifard. Radiology
Department, National Research Institute of Tuberculosis and Lung Diseases,
Tehran, Islamic Republic of Iran

Background: CT-guided biopsy provides results in a short period and can be
applied on outpatient and even high risk patients however; some studies do not
recommend it in lesions with benign histology probability.
Objectives: To report our experience regarding hydatid cyst diagnosis on CT-
guided biopsy and to identify the complication rate of procedure.
Materials and methods: We evaluated 99 CT-guided biopsies of infected tho-
racic lesions performed to investigate hydatid cyst masses from March 2004 to
December 2008, retrospectively. All biopsies were performed by one radiologist
by westcott needle number 20 and 18. The CT scans were assessed by a trained
general practitioner for the size and location of lesions and pneumothorax or
pneumomediastinum diagnosis and then all CT scans were double checked by the
same radiologist. Lesions considered infection and their differentiations based on
pathology reports.
Results: During four year study 6 hydatid cysts (3 male and 3 female) were found
with the men age 49.83 years (ranging: 25-81). The mean diameter of lesions and
lesion distance to chest wall were 4.083 cm (range: 1 to 6) and 0.417 cm (range: 0
to 1.5), respectively. In these cases, 3 (50%) hydatid cyst were located in left lower
lobe, 2 (33.3%) in left upper lobe and 1 (16.7%) in mediastinum. Pneumothorax
or pneumomediastinum as complications did not present in any case.
Conclusion: CT-guided needle biopsy seems to be safe and feasible diagnostic
modality with low risk probability of complications for hydatid cysts.

399. The basic and the future: pure diagnostic or
dedicated wavelengths play

P3680
The comparison of the two methods of hot biopsy and forceps biopsy in
diagnosing endobronchial tumoral lesions
Hamidreza Jabbardarjani, Mohammad Samet, Arda Kiani, Negar Sheikhi.
NRITLD, Masih Daneshvari Hospital, Tehran, Islamic Republic of Iran NRITLD,
Masih Daneshvari Hospital, Tehran, Islamic Republic of Iran NRITLD, Masih
Daneshvari Hospital, Tehran, Islamic Republic of Iran NRITLD, Masih
Daneshvari Hospital, Tehran, Islamic Republic of Iran

Introduction: Forceps biopsy is a standard method for taking samples from
endobronchial tumors whose most important complication is bleeding. Using elec-
trocautery connected to the forceps (hot biopsy) is a way for controlling bleeding
during sampling. But the main concern is if the sample tissue is sufficient for
diagnosis, histological and pathologically or not. The aim of this study is to
compare the diagnostic value of these two methods and also study their bleeding
as a side effect.
Materials and methods: In this study 36 patients with endobronchial lesions
underwent flexible bronchoscopy. First, three samples were taken without coagu-
lation (Cold) and then three more were taken with coagulation (hot) at voltages
10,20 and 40. The samples were blindly studied by pathologist. The severity of
bleeding was determined by a non bronchoscopist.
Results: There was a meaningful difference between the amount of bleeding in
hot and cold methods (p<0/05), but not between different voltages (p>0/05).
There was no difference in the rate of tissue damage in voltages 20 and 40, but
a meaningful difference was observed between the two voltage sets of 10 and 40
(p=0/048), and in 10 and 20 (p=0/047).
Conclusion: Using hot biopsy method in diagnosing endobronchial tumoral le-
sions reduced the amount of severe bleeding and the rate of tissue damage was not
affecting the histological and pathological studying.

P3681
Comparison of hot versus cold biopsy forceps in the diagnosis of
endobronchial lesions
Shahram Firouzbakhsh, Soroush Seifirad, Reza Dinparast, Shervin Taslimi,
Saeideh Azari, Enayat Safavi. Pulmonary and Critical Care Research Center,
Tehran University of Medical Sciences, Tehran, Islamic Republic of Iran

Background: Traditionally cold biopsy forceps were used for endobronchial
biopsy; recently electrocautery (hot) bronchoscopy biopsy forceps are introduced.
It is hypothesized that hot biopsy forceps may decrease procedure related bleeding
and also may decrease the quality of obtained samples.

Methods: Patients with different indications for endobronchial biopsy underwent
three hot and three cold endobronchial biopsies with a random fashion. All biopsies
were obtained with a single biopsy forceps with and without the application of
an electrocoagulation current, set on soft coagulation mode (120W). A four point
scale was used for quantification of bleeding. A single pathologist blinded to the
patients’ history was requested to review all samples. A three point scale was used
to assess electrocoagulation damage.
Results: A total of 240 biopsies were obtained from 40 patients. Frequency of
positive concordance between the two methods was 85%. The degree of electroco-
agulation damage of the samples was as follows: grade1=52.5%, grade 2=32.5%,
and grade3=15%. The average bleeding score following hot biopsy was signifi-
cantly lower compared to the cold biopsy (p=0.006). The concordance between
diagnostic yield of hot and cold biopsies was 85%. There was no significant
difference between the diagnostic yields of two biopsy methods (p=0.687).
Conclusions: In this study, hot biopsy forceps significantly decreased the proce-
dure related bleeding and minimally impaired the quality of samples. Regarding
low prevalence of bleeding following endobronchial biopsy, routine use of hot
bronchoscopy forceps is not reasonable. However, familiarity of bronchoscopists
with this method may improve bronchoscopy safety.

P3682
Evaluation of lung biopsy techniques for diagnosis of idiopathic interstitial
pneumonias
Nitin Abhyankar, Jayshree Jain, Ajit Tambolkar. Department of Pulmonary and
Critical Care Medicine, Poona Hospital and Research Centre, Pune,
Maharashtra, India

Aim: To assess and compare efficacy and safety of medical thoracoscopic lung
biopsy with transbronchial lung biopsy (TBLB) for diagnosis of idiopathic inter-
stitial pneumonias.
Material and methods: 59 patients with restriction on spirometry (Mean FVC
-1.41 litres), exertional dyspnoea and interstitial pattern on HRCT (non classical for
UIP) underwent lung biopsy using medical thoracoscopy.31 patients with compa-
rable clinical profiles subjected to bronchoscopy and TBLB were used as controls.
Results: (Study group) Overall diagnostic yield was 98.3%. UIP (59.3%) was most
frequent histopathological pattern.There were no intraoperative or immediate post-
operative complications.Eventual complications included (in 19 patients) air leaks
and prolonged ICD drainage (10), Delayed wound healing (3) and need for venti-
latilatory support (5). Average duration of ICD was 4.81 days and average length
of hospital stay was 6 days.There were 5 deaths within 1 month of the procedure (1
attributed to ischemic heart disease and Left ventricular failure,two to nosocomial
pneumonia, two to unknown cause post discharge). Prolonged prior steroid use
was single important factor associated with increased incidence of complications
(14/23 complications in patients steroids vs. 5/36 complications in patients off
steroids) (p<0.05).In the control group conclusive diagnosis was reached in 3/31
cases (1Sarcoidosis,1 DIP,1 BOOP). Pneumothorax needing intercostal drainage
was encountered in 2 cases.
Conclusions: 1. Medical thoracoscopic Lung biopsy has higher diagnostic yield
than TBLB. (98.1% vs 9.7%) (p<0.0001). 2. Prolonged prior steroid use is
associated with increased incidence of complications (p<0.05).

P3683
Serial transbronchial biopsies in patients with lung cancer after radiation
therapy
Georgia Karpathiou1,2, Vasilis Mihailidis2, Alexandra Giatromanolaki1,
Mihalis Koukourakis3, Paschalis Steiropoulos2, Efthimios Sivridis3,
Demosthenes Bouros2, Marios Froudarakis2. 1Pathology, Medical School
Democritus University of Thrace, Alexandroupolis, Greece; 2Pneumonology,
Medical School Democritus University of Thrace, Alexandroupolis, Greece;
3Radiation Therapy, Medical School Democritus University of Thrace,
Alexandroupolis, Greece

Background: Radiation therapy (RT) may cause lung damage in patients with lung
cancer. However, serial microscopic evaluation of human lung parenchyma after
irradiation is lacking. Transbronchial biopsy (TBB) is a bronchoscopic sampling
tool for a variety of bronchial and pulmonary lesions.
The aim of the present prospective study was to assess lung parenchyma lesions
after RT by serial TBBs.
Methods: 14 patients with lung cancer necessitating radiation therapy agreed to
participate the study. Of these patients, 12 (85.7%) were assessable. TBB were
obtained to the opposite of the tumor lung. Serial TBBs were performed before,
just after RT and every 6 months in the first year of follow-up. Evaluation of each
specimen was based on the presence of congestion, inflammation, hemorrhage and
fibrosis, all these parameters giving a final total score.
Results: A median number of 4 biopsies were taken per patient and per procedure
(range 2-6). In 11/12 patients (91%) congestion was present within the period of
follow-up. All these patients presented a late evolution of a different degree of
fibrosis at their TBB. Total score was before RT =3.1±3, just after RT = 5±1.3
and at 6 months = 6±1.9. Significant difference was observed between before and
after RT (p=0.047) and before and at 6 months after RT (p=0.01). Major limitation
of the study was the low patient accrual due to the proposed repeated procedures
in patients with advanced stage disease and, at the end, poor performance status
(overall median survival after RT 8 months).
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Conclusion: Our study, although limited in accrual, showed that microscopic
evaluation of lung parenchyma is possible with serial TBBs in lung cancer patients
after RT.

P3684
The combined conventional bronchoscopic methods are still useful in
diagnosis of sarcoidosis
Lukasz Kasper1, Krzysztof Sladek1, Jerzy Soja1, Mariusz Duplaga1,
Filip Mejza1, Magdalena Mikos2, Piotr Grzanka2, Boguslaw Papla3,
Romana Tomaszewska3. 1Department of Medicine, Division of Thoracoscopy
and Bronchoscopy, School of Medicine, Jagiellonian University, Cracow, Poland;
2Department of Medicine, Division of Radiology, School of Medicine,
Jagiellonian University, Cracow, Poland; 3Department of Pathology, School of
Medicine, Jagiellonian University, Cracow, Poland

Introduction: At present EBUS-TBNA and EUS-FNA methods are suggested as
the best methods in diagnosis of sarcoidosis. Until now a lot of pulmonologists use
the standard endoscopic procedures to confirm this disease. In our study we present
the results of the combined conventional bronchofiberoscopic methods such as
endobronchial biopsy (EBB), transbronchial lung biopsy (TBLB), transbronchial
needle aspiration (TBNA) in diagnosis of patients with suspicion of sarcoidosis.
Material and methods: 53 patients with suspicion of sarcoidosis (in stage 1 to
3) were sent to Division of Bronchoscopy for all 2009 year. The all patients were
underwent bronchoscopy with simultaneous all three bronchoscopic methods. The
presence of noncaseating epithelioid cell granulomas that correspond to clinical
and radiological picture of sarcoidosis was obtained in 94.33%. In only one pa-
tient the sarcoidosis was confirmed by EBUS-TBNA, and two others with acute
sarcoidosis still remain under clinical observation.
Conclusions: The results of combined bronchoscopic biopsies are comparable
to the results from EBUS and EUS studies. It might suggest that the combined
conventional bronchoscopic methods are still useful and recommended to confirm
sarcoidosis suspicion.

P3685
Safety and efficacy of outpatient bronchoscopy in lung transplant recipients:
A single centre retrospective analysis
Jessica Rademacher1, Hendrik Suhling1, Christoph Düsberg1, Thomas Fühner1,
Florian Länger2, Tobias Welte1, Jens Gottlieb1. 1Dpt. of Pulmonary Medicine,
Hannover Medical School, Hannover, Germany; 2Dpt. of Pathology, Hannover
Medical School, Hannover, Germany

Bronchoscopy is an important diagnostic and therapeutic tool for the manage-
ment of patients after lung transplantation. Out-patient bronchoscopy attempts to
improve quality of life of transplant recipients and reduce health costs through
reducing hospitalisation. Limited data exists however, regarding safety and efficacy
of outpatient bronchoscopy.
Between August 2008 and January 2011, we analysed outpatient bronchoscopies
in our program. Post-bronchoscopy a routine monitoring for at least one hour,
excepted patients with transbronchial biopsies, was performed. 3.197 outpatient
bronchoscopies were performed in 571 lung transplant recipients. Analysis in-
dicated a median bronchoscopy rate of 4 examinations per patient (interquartile
range 2-7). Bronchiolitis obliterans syndrome (BOS) was demonstrated in 38% of
the patients at the time of examination. Long-term oxygen therapy was required
by 9% before examination. A median duration of 15 minutes (interquartile range
10-20 minutes) was identified, 14% had intravenous sedation and 4% antitussive
medication. Interventions performed included bronchial alveolar lavage (BAL) in
81%, transbronchial biopsy (TBB) in 23%, balloon dilatation in 4% and argon
therapy in 15%. In 80% of examinations no detectable complications occurred. The
most common occurring complications were coughing and minimal bleeding after
TBB. Three patients (0,1%) developed pneumothoraces and two (0,15%) were
hospitalized because of desaturation. We summarize that outpatients bronchoscopy
is safe with an acceptable complication rate. Quality of examination is adequate
in the vast majority based on a sufficient BAL recovery median and biopsy result.

P3686
French national survey by the GELF on flexible bronchoscopy, patients,
indications, results and complications
Bruno Escarguel1, Michel Febvre2, Valery Trosini-Desert3, Jean
Michel Vergnon4, GELF Groupe d’Endoscopie de Langue Française4.
1Pneumology Department, Hopital Saint Joseph, Marseille, France;
2Pneumology Department, Hopital Saint Antoine-APHP, Paris, France;
3Pneumology Department, Hopital Pitie Salpetriere-APHP, Paris, France;
4Pneumology Department, Hopital Nord-CHU, Saint-Priest-en-Jarez, France

Objective: Estimate the indications and the results of the flexible bronchoscopy
in France in 2009.
Material and method: The GELF led a forward-looking investigation in Mars
2009 with 150 pulmonologists distributed in a random way on the territory by a
questionnaire of 2 patient cases. An extrapolation of procedures was realized over
the year and on the number of days worked.
Results: A number estimated by 352 500 flexible bronchoscopies were realized in
2009. 64% of the procedures were made in public hospital and 36% in a private

clinic. More of 3
4 acts were made ambulatory or conventional hospitalization.

In 74% of the cases, it was about an initial diagnosis. 2/3 of the patients had
never had previous bronchoscopy. Average age: 62,5 years, 24% were women and
67% of smoking (39 PA). 48% were referred by the general practitioner. 72% of
procedures were realized under local anesthetic. The main indications were the
thoracic lesion (47%), the other one were, surveillance of bronchial cancer, low
respiratory infection, hémoptysie, diffuse infiltrative lung disease, chronic cough,
pleural effusion and suspicion of tuberculosis. The bronchoscopy was pathological
in 59% of the cases. For more half, the histology revealed a bronchial cancer,
mainly squamous cell (35%). The main complications were the bronchospasme
(8%) and the bleeding (5%).
Conclusion: This survey of the GELF is the first study allowing the extrapolation
of the number of annual bronchoscopies in France, the results and complications.
The bronchoscopy allows on the national level, the diagnosis of a significant
number of bronchial cancers.

P3687
Endobronchial ultrasound using a guide sheath for peripheral pulmonary
lesions: Experience from the first year
Suaraphan Charoentanyarak, Anan Wattanathum, Amornchi Lertamornprong,
Poonnapong Hansiriphan. Pulmonary and Critical Care Division,
Phramongkutklao Hospital, Bangkok, Thailand

Background: Transbronchial biopsy (TBB) for peripheral pulmonary lesions
(PPLs) is usually performed with help of fluoroscopy, but the yield varies widely.
This feasibility study aimed to assess ability of endobronchial ultrasound guide
sheath (EBUS-GS) to provide imaging guidance for TBB.
Methods: Twenty-eight patients with PPLs were prospectively enrolled and under-
went bronchoscopy with fluoroscopy and EBUS-GS procedure. In this procedure,
the probe covered by a GS was introduced into the lesions via the working channel
of bronchoscope. The probe was withdrawn, while the GS was left in situ. A brush
or biopsy forceps were introduced through the GS into the lesions.
Results: Mean size of PPLs was 2.4±1.0 cm. Twelve of 28 patients (42.9%) was
diagnosis by the EBUS-GS procedure. Also, the diagnosis was 30.8% (4 of 13) for
benign disease and 80% (8 of 10) for malignant PPLs (p = 0.036). There was no
statistically significant difference between diagnostic yield and size of the lesions,
positive CT bronchus sign, and the EBUS probe located either within lesions or
adjacent to lesions. Fortunately, no major complication was observed.
Conclusions: EBUS-GS is a safe and useful method for collecting samples from
malignant peripheral pulmonary lesions.

P3688
Efficacy of transbronchial biopsies without fluoroscopy control in diagnostics
sarcoidosis
Ilya Sivokozov1, Olga Lovacheva1, Eugene Shmelev2. 1Endoscopy Department,
CTRI RAMS, Moscow, Russian Federation; 2Granulomatosis Disease
Department, CTRI RAMS, Moscow, Russian Federation

Background: Currently diagnosis of sarcoidosis, most common entity among
interstital lung diseases, should be confirmed by biopsy during bronchscopy,
with routine BAL. Unfortunately, sometimes there is no fluoroscopy control in
bronchoscopy room, thus the efficacy of biopsies is controversial.
Aim: To evaluate the efficacy and safety of “blind” transbronchial biopsy (TBLB)
with BAL during flexible bronchoscopy (FBS).
Materials: 127 patients with newly diagnosed sarcoidosis undergo the FBS with
TBLB and BAL. Frequency of pneumothorax/severe bleeding, median number
of tissue samples, presence of lung tissue in sample, evidence of granuloma in
histology and cytology, diagnostic shanges in BAL were analyzed.
Results: There were 71 female in the group, mean age was 39.5 yrs, varied from 16
to 69. Mean duration of disease since first symptoms/chest abnormalities detection
was 47,8 weeks. There were no cases of pneumothorax or severe bleeding after
procedure. Mean tissue samples number was 3.1, varied from 1 to 6, median 2.
Lung tissue was observed in 118/127 cases (93%). Granuloma was found in 82
out of 118 patients (64,6%), in cytology additionally granuloma was found in 7
patients, so the total efficacy was 89/127 (70%). Among the rest 38 cases with
non-effective biopsy, diagnostic changes in BAL were found in 13 cases, thus total
efficacy of TBLB plus BAL in sarcoidosis diagnostics was 102/127 (80,3%).
Conclusion: Bronchoscopy with TBLB and BAL even without fluoroscopy control
is effective and safe method of diagnostics in newly diagnosed sarcoidosis.

P3689
Evaluation on the factors affecting transbronchial lung biopsy results
Hamidreza Jabbardarjani, Arda Kiani, Negar Sheikhi, Makan Sadr,
Alireza Eslaminejad. NRITLD, Masih Daneshvari Hospital, Tehran, Islamic
Republic of Iran NRITLD, Masih Daneshvari Hospital, Tehran, Islamic Republic
of Iran NRITLD, Masih Daneshvari Hospital, Tehran, Islamic Republic of Iran
NRITLD, Masih Daneshvari Hospital, Tehran, Islamic Republic of Iran NRITLD,
Masih Daneshvari Hospital, Tehran, Islamic Republic of Iran

Lung biopsy through the airways by using a flexible bronchoscope (TBLB: trans-
bronchial lung biopsy) is an appropriate method for obtaining tissue samples. In
previous studies, type of forceps, sample size, floatation of the sample in the liquid
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and its alveolarity were suggested as factors impacting the diagnostic value of
TBLB. This study aimed at evaluating the factors affecting TBLB results in order
to increase the diagnostic value of this method.This was a prospective, double
blind observational analysis.
We had a total of 44 patients with pulmonary lesions; each of these patients
underwent 4 biopsies. Biopsy samples were taken using cup and alligator forceps
alternatively. From 88 samples obtained by the alligator forceps, 16 were diagnostic
while from the same number of specimens taken by the cup forceps, 21 samples
had diagnostic value. Of the small sized samples (57 cases), 12 (21.1%) were
diagnostic while among the 66 medium sized samples, 12 (18.2%) and from the 53
large sized samples, 13 (24.5%) were diagnostic. Among samples floating on the
surface of the liquid (48 cases), 6 (12.5%) had diagnostic value. Of the 12 samples
suspended in the liquid, 2 (16.7%) and among the 116 samples precipitated to the
bottom, 29 (25%) were diagnostic.Of the 84 samples with more than 20 alveoli,
31 (36.9%) were diagnostic. Among 26 samples with number of alveoli less than
20, 5 cases (19.2%) were diagnostic.This correlation was statistically significant.
In a conclusion, number of alveoli present in the tissue sample was directly
correlated with its diagnostic value. However, this study did not find a significant
correlation between the diagnostic value of TBLB and type of forceps, sample size
and floatation of the sample in the liquid.

P3690
Diagnostic value of the bronchoscopy in the focal pulmonary malignant
lesions
Rocio Magdalena Diaz Campos, Ricardo Garcia Lujan, Rodrigo
Alonso Moralejo, Eduardo De Miguel Poch. Pneumology Service, Hospital
Universitario 12 de Octubre, Madrid, Spain

Introduction: A focal pulmonary lesion (FPL) is defined as an intra-
parenchymatous pulmonary lesion that is well circumscribed and completely
surrounded by healthy lung.
Objective: To analyze the diagnostic value of the fiberoptic bronchoscopy (FB) in
the malignant FPL in the last 18 months, concurring with a change in the medical
staff.
Material and methods: Cross-sectional study of all the FBs done at our Unit
between 02/2008 and 08/2009 in patients with a solitary FPL with a definitive
diagnosis of malignancy. The diagnostic value by size and site was analyzed with
Pearson’s chi2 statistics.
Results: We studied 131 patients of whom 107 (82%) were men. The area around
the pulmonary hilum was divided in 3 elliptic areas; considering a central lesion
when it was localized in the most internal ellipse and a peripheral lesion when it
was localized in the 2 external ellipses. In 24 cases, the size of the FPL was not
possible to be determined (23 central and 1 peripheral). The media size of the FPL
was 4.8cm (SD 2.7cm). The diagnostic value of the FB in FPL was 0.73.
The diagnostic value of the TBB with radioscopic guide, according to the size and
site is showed in the table (in 7 cases, the size was not determined).

Conclusion: The diagnostic value of the FB was 0.73 and of the TBB with
radioscopic guide was 0.53, being a difference by size but not by site.

P3691
Endobronchial ultrasound in the diagnosis of peripheral pulmonary lesions
Leonello Fuso1, Francesco Varone1, Andrea Smargiassi1, Riccardo Inchingolo1,
Daniele Magnini1, Antonino Mulè2, Guido Rindi2, Salvatore Valente1.
1Pulmonary Medicine, Università Cattolica S. Cuore, Roma, Italy; 2Pathology,
Università Cattolica S. Cuore, Roma, Italy

Endobronchial ultrasound (EBUS) is a useful diagnostic tool to localize peripheral
pulmonary lesions (PPLs) and to guide transbronchial biopsy (TBB). We retrospec-
tively evaluated the diagnostic accuracy of EBUS-guided TBB in comparison with
a definitive diagnosis established by transthoracic CT-guided needle aspiration or
surgical lobectomy. In the last ten months, 168 patients performed bronchoscopy
for a PPL (mean diameter = 3.5±2.1 cm). PPL was visualized in 123 patients
(73%) and TBB was performed in 117 patients. These patients had a PPL larger
than patients with a non visualized lesion (mean diameter 3.7±2.1 vs 2.3±1.6
cm, respectively). A definitive diagnosis was obtained in 77 patients whereas 40
patients were lost to follow-up. The TBB diagnosis was cancer in 45 patients
and non-malignant lesion in 32 patients. The definitive diagnosis was cancer in
67 patients and non-malignant lesion in 10 patients: all these 10 patients without
cancer were correctly diagnosed with TBB.
In conclusion, sensitivity of EBUS-guided TBB in the diagnosis of cancer was
67% (45/67) and the overall diagnostic accuracy was 71% (45+10/77). Our data
confirm that EBUS-guided TBB is a sensitive method with a high diagnostic yield
in patients with PPLs.

P3692
Combined endoscopic evaluation of the effectiveness of neoadjuvant
chemotherapy of NSCLC using autofluorescence and spectroscopic methods
Yulia Kulakova1,2 , Andrey Arsenev1, Evgeniy Levchenko1, Alexey Barchuk1,
Andrey Akopov2. 1Thoracic Oncology, N.N. Petrov Cancer Research Institute,
St. Petersburg, Russian Federation; 2Surgical Pulmonology, Laboratory of
Bronchology and Endoscopic Surgery, St. Petersburg State Medical University
n.a. I.P. Pavlov under the Federal Agency for Healthcare and Social
Development, Pulmonology Research Institute, St. Petersburg, Russian
Federation

Objectives: To estimate the informativity of autofluorescence bronchoscopy and
spectroscopy for evaluating the effectiveness of neoadjuvant chemotherapy (NCT)
for lung cancer.
Material and methods: The study included 46 patients with central NSCLC
IIIa/IIIb stage who underwent 2-4 courses of platinum-based NCT. Endoscopy was
done before treatment started and repeated each 21 day. Combined endoscopic
investigation included: bronchoscopy in conventional mode (CB), spectroscopy
in conventional mode (CS), bronchoscopy in autofluorescence mode (AFB) and
spectroscopy in autofluorescence mode (AFS). Integrated system for autofluores-
cence and spectroscopy ClearVu Elite (Perceptronix Med. Inc., Canada) was used.
The data obtained were compared with the results of histological study of biopsy
samples from the respective sites.
Results: The sensitivity and specificity of the combination of AFB and AFS was
97.1% and 88.3%, respectively vs. CB and CS - 66,7% and 86,9%, respectively.
Combined endoscopy revealed that the NCT was effective in 41,3% cases (n = 19 -
partial endoscopic response), in 4 patients (10,3%) endoscopic tumor progression
was found. Endobronchial spread of the tumor in 30.4% of cases (p = 0.03) was
defined more accurately by AFB and AFS in comparison with CB and CS, it was
important for choosing a volume of further resection. In 97,1% of cases, the data
AFB and AFS is fully consistent with the results of histological studies (p = 0,02).
Conclusions: The combination of AFB and AFS is effective in determination of
margins of central lung cancer spread and effectiveness of NCT.

P3693
Changes of the pulmonary arteries in patient with pulmonary hypertension:
Using optical coherence tomography
Elena Belyatko, N. Danilov, Y. Machin, I. Chazova, I. Chazova. Systemic
Hypertension and Department of Endovascular Methods of Examination and
Treatment, Cardiology Research Complex, Moscow, Russian Federation Systemic
Hypertension, Cardiology Research Complex, Moscow, Russian Federation
Department of Endovascular Methods of Examination and Treatment, Cardiology
Research Complex, Moscow, Russian Federation Systemic Hypertension,
Cardiology Research Complex, Moscow, Russian Federation

Objective: To assess clinical using of optical coherence tomography (OCT) in
patient with pulmonary artery hypertension (PAH).
Design and method: We studied the condition of vessels in a patient with systemic
scleroderma and PAH. Our patient was a woman of 57 years. In the study, we used
the following equipment specifications: IVUS (Eagle Eye Gold, catheter 40 MHz;
Inc., USA), OCT (Light Lab Imaging Inc.) and general characteristics of different
tissues by OCT.
Results: Cardiac catheterization showed pulmonary artery pressure of 90/20/35
mm Hg. Pulmonary capillary wedge pressure - 9 mm Hg. Both IVUS and OCT
visualized the anterior basal segment pulmonary artery at the level of 16,3 mm2

(external area) by IVUS and at the level of 16,15 mm2 by OCT. Intima thickness
was 0,41 mm by IVUS and 0,68 by OCT. We analyzed the tissue characteristics
of the segment by OCT. We didn’t find the scarp borderers, irregular borders or
superficial signal. Thus we didn’t find any features of calcium, lipids or mural
thrombosis. The predominant tissue of the defected segment was homogenous
bright tissue, e.t. fibrosis. We attempted to use radiofrequent analysis (VH by
IVUS), but, because of its lower resolution in the case of pulmonary arteries, in
comparison to the coronary arteries, it turned poor information.
Conclusions: In the case of PAH IVUS looks like a method, which underestimates
the intima thickness, in comparison with OCT. OCT enables to detect morpholog-
ical features and possible injures of the inner layer of the vessel wall. However,
like any new technology, OCT will require a learning curve, to improve our ability
and optimize treatment of patients with PAH.

P3694
Acriflavine-aided confocal laser-endomicroscopy for evaluation of central
airway lesions
Sabine Zirlik1, Micheal Vieth2, Jürgen Schubert2, Markus Frieser1,
Kai Hildner1, Markus Neurath1, Florian Fuchs1. 1Department of Medicine 1,
University Hospital Erlangen, Erlangen, Germany; 2Institute of Pathology,
Klinikum Bayreuth, Bayreuth, Germany

Introduction: Probe based confocal laser-endomicroscopy (pCLE) is a novel
technique in pulmonary endoscopy. Acriflavine could be shown to be an effective
topical staining agent in confocal laser endomicroscopy (CLE) of the upper and
lower gastrointestinal tract. Compared to fluorescein, another staining agent for
CLE, it strongly labels the superficial epithelial cells by nuclear interaction. Native
pCLE of malignant central airway lesions showed disturbed elastin structures but
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not tumor tissue itself. So the aim of our study was to evaluate acriflavine-based
pCLE in malignant and non-malignant central airway lesions.
Methods: In 31 patients with known primary or secondary pulmonary malignan-
cies or probably malignant tracheobronchial lesions we evaluated 36 lesions in
the central airways and 19 macroscopically normal areas after staining with 10
ml of a 0.05% acriflavine solution with a pCLE system (Cellvizio, Mauna Kea
Technologies, Paris, France) without any side effects. Subsequently biopsies were
taken from all positions which were investigated before.
Results: Histology showed malignant lesions in 28 patients. The other 3 patients
were suffering from sarcoidosis, tracheal papillomatosis and an inflammatory tu-
mour respectively. For detection of malignant lesions pCLE showed a sensitivity
of 96% and a specificity of 87%. Positive predictive value was 86% and negative
predictive value was 96%.
Discussion: Acriflavine-based pCLE appeared to be safe and well tolerated.
Imaging of tumour tissue was possible in almost all cases. Sensitivity and neg-
ative predictive value were both high. Further studies are needed to evaluate if
histological workup can be substituted by pCLE in particular cases.

P3695
Combined endoscopic evaluation of central lung cancer spread using
autofluorescence and spectroscopy
Yulia Kulakova1,2, Andrey Arseniev1, Evgeny Levchenko1, Anton Barchuk1,
Alexey Barchuk1, Andrey Akopov2. 1Thoracic Oncology, N.N. Petrov Cancer
Research Institute, St. Petersburg, Russian Federation; 2Surgical Pulmonology,
Laboratory of Bronchology and Endoscopic Surgery, St. Petersburg State Medical
University n.a. I.P. Pavlov under the Federal Agency for Healthcare and Social
Development, Pulmonology Research Institute, St. Petersburg, Ru

Objective: To estimate the diagnostic value of autofluorescence bronchoscopy
with spectroscopy in determination of lung cancer endobronchial spread.
Material and methods: The study included 78 patients with central NSCLC
stage II-IV. Combined endoscopic investigation included: bronchoscopy in con-
ventional mode (CB), spectroscopy in conventional mode (CS), bronchoscopy in
autofluorescence mode (AFB) and spectroscopy in autofluorescence mode (AFS).
Integrated system for autofluorescence and spectroscopy was used. The data ob-
tained were compared with the results of histological study of biopsy samples
from the respective sites.
Results: The sensitivity and specificity of the combination of AFB and AFS was
97.1% and 88.3%, respectively vs. CB and CS - 66,7% and 86,9%, respectively.
Maximal diagnostic value had green-red ratio (GRR) - the ratio of intensity in the
green range (500-565 nm) to the red range (620-760 nm). For normal tissue mean
GRR was 3,4±0,9, on the borders of tumor growth in 97% of the cases did not
exceed 2.0 (mean 1,2±0,4) (p = 0.02), over areas of tumor tissue – in all cases
less than 1.0 with an average of 0,7±0,2 (p = 0,001). In 97,1% of cases, the data
AFB and AFS is fully consistent with the results of histological studies (p = 0,02).
In general, in 30,4% cases AFB and AFS more accurately clarified the extent of
tumor in comparison with CB and CS.
Conclusions: Combination of AFB and AFS helps to objectively and accurately
establish the boundaries of the tumor spread in bronchus/trachea.

P3696
Autofluorescence and narrow band imaging videobronchoscopy in detection
of premalignant bronchial lesions
Bojan Zaric, Branislav Perin, Svetlana Jovanovic, Evica Budisin,
Goran Stojanovic, Nensi Lalic, Milan Antonic. Clinic for Pulmonary Oncology,
Institute for Pulmonary Diseases of Vojvodina, Faculty of Medicine, University of
Novi Sad, Sremska Kamenica, Vojvodina, Serbia

Background: The search for most efficient bronchoscopic imaging tool in detec-
tion of early lung cancer is still active. The major aim of this study was to determine
sensitivity, specificity, positive (PPV) and negative predictive value (NPV) of each
technique and their combination in detection of premalignant bronchial lesions.
Patients and methods: Ninety six patients were enrolled in the study. Major indi-
cations were: radiological suspicion for lung cancer, surveillance of patients after
surgery, evaluation of known malignancy, positive sputum cytology and prolonged
cough. Lesions were classified as visually positive if pathological fluorescence
was observed under AFI or, dotted, tortuous and abrupt ending blood vessels were
identified under NBI. Squamous metaplasia, mild, moderate or severe dysplasia
and CIS were regarded as histologically positive lesion were.
Results: Sensitivity, specificity, PPV and NPV of WLB in detection of prema-
lignant lesions were 26.5%,63.9%,34.4% and54.9% respectively, corresponding
values for AFI were 52%,79.6%,64.6% and69.9% respectively, for NBI were 66%,
84.6%, 75.4%, 77.7%, respectively, while corresponding values for combination
of NBI and AFI were 86.1%, 86.6%, 84.6%, and88% respectively. Combination of
NBI and AFI significantly improves sensitivity when compared to each individual
technique (p<0.001). When specificity is of concern combination of techniques
improves specificity of WLB (p<0.001), specificity of AFI (p=0.03) but it has no
significant influence on specificity of NBI (p=0.53).
Conclusion: Combination of NBI and AFI in detection of premalignant bronchial
lesions increases both sensitivity and specificity of each technique.

P3697
Development and clinical testing of a device for functional bronchoscopy
Lutz Freitag, Kaid Darwiche. Pneumology, Ruhrlandklinik, Essen, Germany

We have developed a universal interface that enables to observe and process phys-
iological data during flexible bronchoscopy. Various sensors for measuring flows,
pressures, CO2 and other gas concentrations, pulse oximetry and optical spectra
are built into a block that is placed next to the patient’s head. It also contains
an emphysema valve simulator. Sensing catheters are guided through the working
channel of the bronchoscope. Curves and values are displayed on the video-screen,
superimposed over the endo-image. All are stored and processed in real time. So
far, the system has been used in more than 150 patients. Measuring mouth air-flow
while observing the larynx enables to validate vocal chord dysfunction at rest and
during exercise. Internal flow and pressure measurements combined with airway
planimetry are useful to identify and quantify malacias. Examples are shown
demonstrating bronchoscopy guided lobar lung function tests with measurement of
collateral ventilation, lobar gas exchange and perfusion. Together with the built-in
valve simulator it facilitates individually tailored endoscopic emphysema treat-
ment. Using the optical catheter, auto-fluorescence and drug-induced fluorescence
of the mucosa is measured for cancer detection and photodynamic therapy.
The simultaneous measurement of physiological data and the bronchoscopic image
broadens the application of bronchoscopy, helps to solve diagnostic puzzles and
has proven to be extremely useful for endoscopic treatment planning.

P3698
Percutaneous computed tomography-guided radiofrequency thermal
ablation: Efficacy and safety in lung cancer
Ana Tavares e Castro1, Fernando Alves2, Sara Freitas1, Antónia Portilha2,
Alice Pêgo1, Filipe Caseiro Alves2. 1Pulmonology Department, Coimbra’s
University Hospital, Coimbra, Portugal; 2Radiology Department, Coimbra’s
University Hospital, Coimbra, Portugal

Background: Computed tomography (CT)-guided percutaneous thermal radiofre-
quency ablation (RFTA) is a recently developed technique for the treatment of
lung tumors with growing scientific evidence supporting its use.
Aim: Characterize a population of patients with malignant lung tumors that
underwent RFTA and evaluate its safety and efficacy.
Material and methods: CT-guided percutaneous RFTA performed since 2004
were collected for data purpose. A CT scan performed before and after each pro-
cedure evaluated tumor’s size, shape and location and assessed immediate results
and complications. A high-density area with a diameter equal to or greater than the
initial tumor, surrounded by a ground-glass opacity was defined as complete tumor
necrosis. The frequency of local recurrence and disease progression was calculated
based on imaging follow-up. Population demographics, tumor’s histological type
and primary lung cancer staging were also assessed.
Results: A total of 29 tumor lesions (28 patients), 20 primary and 9 metastatic,
underwent the procedure. Mean age was 69 yo (range: 16-81 yo). Lung adenocar-
cinoma and lung metastatic disease were the most frequent histological types, each
accounting for 31%. TNM staging identified stage IIIA as the predominant (30%).
Total necrosis was achieved in more than 95% of the cases. Procedure-related
complications occurred in 55,2% and death in 3,4% of the cases. Mean survival
rate post-RFTA was 21 months (range: 0-73 months). Disease-related mortality
was 46,4%.
Conclusions: CT-guided percutaneous RFTA is a minimally invasive procedure
with proven efficacy in the treatment of lung tumors, associated to a low rate of
major complications.

P3699
Transbronchoscopic catheter deposition of radioopaque hydrogels as
pseudotumors – Useful tool in advancing bronchoscopy image-guided
intervention development & training
Rex Yung1, Ming-Ying Zeng2, Sheng Xu3, Di Xu4, Brad Barnett5 . 1Medicine &
Oncology, Div of Pulmonary & Critical Care Medicine, Johns Hopkins
University, Baltimore, MD, United States; 2Medicine, Johns Hopkins University,
Baltimore, MD, United States; 3Clinical Informatics, Interventional and
Translational Solutions, Philips Research North America, Braircliff, NY, United
States; 4Biomedical Engineering, Johns Hopkins University School of Medicine,
Baltimore, MD, United States; 5Department of Pharmacology, Johns Hopkins
University School of Medicine, Baltimore, MD, United States

Introduction: Advances in CT-Imaging and processing are leading to new Image-
guided Interventions such as Virtual Bronchoscopy Navigation. There are few
“pseudotumor” targets for technology development or training.
Aims: Develop Transbronchoscopic Deposition of Hydrogels as Radioopaque
targets.
Methods: IRB approved porcine protocol. 5mm bronchoscope delivery of non-
migrating targets (Alginate polymerized with CaCl 1:1 ratio). Compounds (Iohexol,
tantulum) added and tested to optimize radiodensities and stability. To deliver tar-
gets, a coaxial catheter advanced transbronchoscopically under fluoro guidance.
1ml-2.5ml Alginate mix injected to simulate 1-2 cm diameter lesion. Animals then
imaged in CT to assess target deposition.
Results: 36 targets (18 Omnipaque,9 Hypaque, 9 Tantalum) in 6 animals. Hy-
drogels expands with a measured to delivered volume ratio of 1.7 to 18.6. Avg
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Expansion Factors 2.76 Tant, 4.0 Omni & 4.9 Hypaque. Tantulum results in CT
metallic artifacts, but appears distinct under fluoro. Omni-Hypaque have softer
outline simulates “typical” nodules, but progressively leaches radioopacity over
4-6 hrs. Complications include traumatic pneumothoraces.

Conclusions: Transbronchoscopic delivery of Radioopaque Hydrogels effectively
simulate tumors usable for development of bronchoscopy enhancement software,
and as targets for animal lab practice.

400. A little bit of everything: interventional
pneumology

P3700
Role of medical thoracoscopy in a developing country: A single unit
experience from Sri Lanka
Dushantha Madegedara, Neranjan Dissanayake, Duminda Yasaratne,
Chandana Kulathunga, Samadara Nakandala, Prasanne Wijerathne,
Chathura Wirasinghe. Respiratory Disease Treatment Unit, Teaching Hospital,
Kandy, Sri Lanka

Introduction: Medical thoracoscopy (MT) is proven as an effective tool in man-
aging pleural disease, but is scarcely available in resource poor environments.
Objective: To describe the utility and safety of MT in managing exudative pleural
effusions in the local settieng.
Method: We descriptively analyzed 96 MTs performed during past year in our
unit.
Results: 8 MTs failed due to non-collapsible lung (6) and poor patient compliance
(2). Of the 88 where visualisation of pleural cavity was possible,51 had septate
fibro-purulent exudate and 20 had non purulent exudate. Haemorrhagic effussion
was seen in 15, while 2 had food particles in the cavity.
Inaddition to biopsies taken from parietal pleura, 36 had abnormal pleural nodules
out of which 27 were were amenable for biopsy.
In 56, previous diagnostic procedures had failed to arrive at a specific diag-
nosis.We diagnosed pleural tuberculosis (38), empyema (28), malignant pleural
deposits (19), oesophageal rupture (2) and chylothorax (1) in the cohort. During
the diagnostic process 7 had to undergo repeat MT. Therapeutic lavage of the
pleural cavity was performed where relevant, while 47 underwent adhesiolysis.MT
based pleurodesis was not done.
Pain at incision site (62), persistant discharge (12) and infection (3) at entry site
were the common complications noted. Post procedure empyema, visceral organ
damage or MT related deaths were not encountered.
Conclusion: With MT, we were able to diagnose many previously delayed pleural
diseases of different aetiologies, with minimum post procedure complications. MT
served as a safe and effective diagnostic tool in our establishment. Therapeutic use
should be enhanced to include MT based pleurodesis.

P3701
Thoracoscopic palliative treatment of malignant pleural effusions
Costica Mitrofan1, Cristina-Elena Mitrofan2, Dragos Barzu1,
Mugurel Bosanceanu1, Lucian Farmatu1, Denis Trufa1, Cristina Grigorescu1.
1Clinic of Thoracic Surgery, University and Pharmacy“Gr.T.Popa”, Iasi,
Romania; 2Clinic of Pneumology, University and Pharmacy“Gr.T.Popa”, Iasi,
Romania

The aim of this study was to analyze the results of pleurodesis for malignant
pleural effusion.

Methods: We performed retrospectively study on 743 thoracoscopies for malig-
nant effusions done in our clinic in the period January 2001 and December 2010.
There were 336 males (45.2%) and 407 females (54.8%), ranging in age from 18
to 81 years (mean age: 59.4 years). The effusion was on the right side in 379
patients (51%), on the left side in 308 (41.5%), and bilateral in 56 (7.5%). Straw
colored effusions were present in 423 cases (57%) and hemorrhagic in 320 cases
(43%). The surgical procedure consist in diagnostic of thoracoscopy with drainage
of pleural effusion, multiply pleural biopsy, pleurodesis and continuous pleural
drainage. In our study, the talc powder (5g) was successfully as sclerosing agent.
Results: There was no intraoperative mortality. The primary tumor was: lung- 248
(33.4%), breast-218 (29.4%), mesothelioma-126 (17%), stomach-18, ovarian-24,
prostate-9, colon-15, lymphoma-12, leukemia-9, plasmocytoma-4 and unknown
primary tumor in 60 cases (8%). Adverse effects included-chest pain-252 cases
(34%), fever-135 cases (18%), empyema-27cases, prolonged air leak -24 cases,
pulmonary infection-6 cases, acute respiratory failure-5 case, malignant invasion
of scar-3 patient. Duration of postoperative pleural drainage ranged between 2
and 10 days (mean: 3.23 days). The postoperative hospital stay ranged from 2
to 21 days (mean: 3.4 days). The results were very good in 654 patients (88%),
acceptable in 71 patients (9.6%), and there was a failure in 18 patients (2.4%) after
1 month-follow-up.
Conclusions: Thoracoscopic talc pleurodesis is a safe, economical and effective
treatment for malignant pleural effusion.

P3702
Classification of findings during medical thoracoscopy: Do they correlate
with pathology?
Philippos Emmanouil1 , Rodoula Tringidou2, Dimitris Chiotis3, Magda Stratiki3 ,
Konstantina Kontogianni1, Nikolaos Koufos1, Sofianna Gennimata1,
Spyros Zakynthinos3, Manos Alchanatis1, Gregoris Stratakos1. 11st Pulmonary
Medicine Department of Athens University, “Sotiria” Hospital, Athens, Greece;
2Department of Pathology, “Sotiria” Hospital, Athens, Greece; 3Pulmonary and
Critical Care Department of Athens University, “Sotiria” Hospital, Athens,
Greece

Medical thoracoscopy although not always conclusive, has been established as
the last step in the diagnostic approach of chronic pleurisy. We aimed to assess
its diagnostic value and classify endoscopic findings in correlation with histology
diagnosis.
During the last 5 years, 69 patients (55 males) aged 66±14 (mean±st.dev) un-
derwent medical thoracoscopy in our unit for an undiagnosed exudative pleural
effusion following extensive workup. Pleural biopsy revealed malignant pleural
mesothelioma (MPM) of various subtypes in 16 (23.2%), non small cell lung
cancer (NSCLC) in 9 (13%), extrathoracic malignancy in 3, pleural tuberculosis
in 3, paramalignant effusion in 2, angiosarcoma in 2 and Non-Hodgkin lymphoma
in 1 patient. In 33 cases (47.8%) biopsy revealed chronic inflammation or “non
specific pleurisy”.
Endoscopic findings were classified as: pleural thickening, bulging, nodules, ad-
hesions, diffuse infiltration, pleural masses, plaques, hemorrhagic appearance,
visceral pleura invasion, pulmonary atelectasis. No significant correlations were
found between endoscopic and pathology findings. However, parietal pleural mass
had a trend of positive correlation with NSCLC (kappa=0.415, p=0.001) and a
trend of inverse correlation with non specific pleurisy (kappa -0.35, p=0.001).
Medical thoracoscopy enabled specific diagnoses in more than 50% of prior un-
diagnosed cases in which all other means had been exhausted. High incidence
of MPM in our patients is worth noting. The rest (47.8%) of the cases with non
specific findings are continuously under follow up for a possible relapse or change
in diagnosis. Endoscopic findings cannot predict final histology which remains the
cornerstone of diagnosis.

P3703
Use of indwelling pleural catheters for management of recurrent
chylothorases secondary to benign superior vena cava syndrome: A case
report
Fahad Al-Ghimlas, Saleh Alazemi. Medicine, Amiri Hospital, Safat, Kuwait

We describe a unique case of intravascular (Hickman[c]) catheter-induced chy-
lothoraces.
They were treated with conservative measures and bilateral indwelling pleural
catheters (PleurX[c]) insertion. The uniqueness of this case is that chylothorax
re-appeared after re-institution of the patient diet, despite removal of the Port-
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A-Cath. The chylothorax was shown on the subsequent chest reontographs on
either side or both sides at different times. By reviewing the literature, PleurX[c]
has a limited use in the case of chylothorax. This case strengths the indication
for using this relatively less invasive therapeutic approach, especially in patients
who fails conservative treatment and not found to be good surgical candidates. In
addition, we recommend using bilateral catheters if clinically indicated, as was
demonstrated in our case.
Furthermore, this case reports that chylothorax in the same patient after therapeutic
interventions can present as exudative as well as a transudative. The nature of the
fluid has been controversial, being reported in the largest case-series as exudative
only.

P3704
Impact of a new bedside thoracic ultrasound service in a large district
general hospital: A service evaluation
Helen Stanworth1 , Paul Marsden2, Matthew Evison2, Graham Hoadley3,
Tarek Saba2. 15th Year Medical Student, University of Liverpool, Liverpool,
United Kingdom; 2Respiratory Medicine, Blackpool Victoria Hospital, Blackpool,
United Kingdom; 3Radiology, Blackpool Victoria Hospital, Blackpool, United
Kingdom

Background: In 2008, the UK National Patient Safety Agency (NPSA) issued
an alert recommending the use of thoracic ultrasound to aid chest drain inser-
tion (NPSA/2008/RRR003).Our institution is a large district general hospital in
North-West England, serving a local population of approximately 330,000 people
and a further 12 million holidaymakers who visit the area each year. In 2009,
a Physician-Led Ultrasound Service (PL-US) was launched, in addition to the
existing Radiology-Led Ultrasound Service (RL-US).
Aim: To investigate the demand for PL-US and the impact on workload and
training.
Methods: We audited the number of procedures performed by physicians and
radiologists from May-July 2008, 2009 and 2010.
Results: The total number of procedures increased from 24 (all RL-US) in 2008
to 66 (29 RL-US and 32 PL-US). The proportion of RL-US procedures requested
by respiratory medicine fell from 46% (11/24) in 2008 to 17% (4/24) in 2009 and
14% (4/29) in 2010, with the remaining RL-US procedures requested by other
specialities. In addition, in 2010 a total of 24 thoracic ultrasounds were performed
on respiratory patients, 20 of these 24 were performed by the PL-US, with only
the remaining 4 by the RL-US.
Conclusions: Overall demand for thoracic ultrasound has risen by 275% since
the UK NPSA alert in 2008. Since introduction of the PL-US, the total number
of chest medicine referrals to the RL-US has fallen by 64%. In addition, 83%
of thoracic ultrasounds in respiratory patients are now performed by physicians.
Importantly, training opportunities for radiologists have not diminished as a result
of this service.

P3705
Impact of teaching and awareness programme on doctors’ knowledge of
chest drain insertion site
Mithun Murthy, Joanna Gallagher, Nicola Stevenson. Respiratory Medicine,
Wirral University Teaching Hospitals, Upton, Wirral, United Kingdom

Aim: To assess if doctors identify correct site for chest drain insertion. To assess
impact of teaching programme on their knowledge.
Method: In 2008, 111 doctors were asked to identify correct drain insertion site
for uncomplicated pneumothorax by marking photographs. Data were collected on
grade, specialty and prior experience (Gallagher JL; Stevenson N. Thorax 2009;
64 (Suppl IV):A166). In 2010, 102 doctors surveyed after introduction of teaching
programme.
Results: We had 108 responses in ’08 compared to 100 in ’10. 55/108 (51%)
correctly marked site in 2008 compared to 75/100 (75%) in 2010.

Incorrect marking by grade; both years

Grade 2008, No. (%) 2010, No. (%)

Foundation Doctor year 1 (F1) 14/27 (52) 8/28 (29)
Foundation Doctor year 2 (F2) 8/11 (73) 2/6 (33)
Senior House Officer (SHO) 12/27 (45) 6/19 (32)
Specialist Registrar (Spr) 13/29 (45) 2/21 (10)
Associate Specialist N/A 1/4 (25)
Consultant 6/14 (43) 6/22 (27)

Incorrect marking by specialty (2010)

Specialty Wrong Total %

Anaesthesia & Critical Care 4 15 26
Medicine 19 71 26
Surgery & orthopaedics 2 12 16
A&E 0 2 0

83% doctors with prior respiratory experience were correct in ’10 compared with
62% in ’08. 75% Associate specialists, 86% Consultants, 100% F2s, 73% SHOs

and 95% SpRs who felt confident at performing procedure, correctly identified
site. In ’10, 68% doctors received formal training.
Conclusions: Correct identification of insertion site improved in all grades after
structured teaching and awareness programmes. Doctors with previous respiratory
experience or in surgical specialties had better knowledge. Most had reasonable
assessment of their competence and majority received training. Formal training
should be given to all doctors.

P3706
Respiratory acute failure in unknown severe arterovenous malformations
(MAV) in both lungs in patient with Williams syndrome (WS)
Roberto Bossi1, Paolo Tarsia1, Marilena Pappalettera1, Antonio Nicolini2 .
1Departement of Cardio- Thoracic Diseases University of Milan, Foundation
IRCCS Ca’Granda Ospedale Maggiore Policlinico, Milano, Italy; 2Radiology
Invasive Unit, Foundation IRCCS Ca’Granda Ospedale Maggiore Policlinico,
Milano, Italy

The Williams syndrome is autosomic genetic disorder identified due to genetic
elastin deficit, in 96% of patients there is a microdeletion of 7 chromosome.
The cardiovascular (valvular stenosis) and the gastrointestinal effect (GER) as
well know,but a severe arterovenous malformations in lungs district was never
been described in literature. A woman 33 yo periodic controlled by genetist for
Williams syndrome was hospitalized in our Dept, for acute respiratory failure with
pO2 57mmHg pCO2 27mmHg, the oxygentherapy with Venturi mask 40,50,60%
O2,and also with reservoir 15 L/min did’nt modified the pO2 and pCO2 TheThorax
XRay showed apparently a double consolidation in the basis of left and right lung,
but a Chest computed tomography angiography showed at the lower lobe of the
two lungs a severe MAV. The expiratory functional test (EFT) show FEV1=69%
of nv.FVC 60% of nv FEF 75 45% of nv, FEF50/40% of nv,PEF 45%of nv.The
interventional radiologist decided to for an embolization, in two different day the
MAV, (during anesthesia), first in the left lung. 48 h after the embolization the
arterial blood gases showed (ABG)pO62mmHg pCO2 32mmHg,.Six week later
were embolized the MAV of right lung and the control of ABG 48 after showed
pO2 75mmHg pCO2 36mmHg The EFT show FEV1 86% of nv FVC 78%of
nv,PEF 88% of nv FEF 75 97% FEF 50 60/% of nv The vascular circulation in the
lower lobe of both lung was to much better after the embolization.The patient get
out Hospital without needed Oxygen In the W.S need a new approach to identify
the presence of respiratory MAV before an acute episode of respiratory failure.

P3707
Transtracheal oxygen therapy as an effective treatment in patients suffering
from severe hypoxemia and with high flow oxygen requirement: Description
of two cases
Stefano Baglioni, Maurizio Dottorini, Elvio Scoscia, Emanuela Albo,
Amir Eslami, Elisabetta Fiandra, Marta Abbritti, Oronzo Penza. Pulmonary and
Respiratory Intensive Care Unit, “S.M. della Misericordia” Hospital, Perugia,
Italy

Patients suffering from severe hypoxemia requiring high flow oxygen administra-
tion are very difficult to treat at home and have a poor quality of life. Transtracheal
oxygen therapy (TTO) has been used for many years as an alternative to conven-
tional device for oxygen treatment, but it is only used in a small portion of patients
requiring long term O2 therapy (LTOT) and nowadays this tecnique is rarely used,
al least in our country.
We describe the cases of two patients admitted to our Unit due to severe hypoxemic
failure needing very high oxygen flow.
First case: male, age 65, suffering from lung fibrosis, admitted in our RICU in Jan-
uary 2010. Second case: female, age 53, suffering from severe COPD (panlobular
emphysema), admitted on december 2010.
Despite optimal medical treatment and respiratory therapist intervention, oxygen
requirement remained very high in both cases (12-14 l/min). RR, ABG value and
SaO2 improved during TTO as showed in Tables 1 and 2.

Table 1. O2 therapy by mask

Pao2, mmHg PaCO2, mmHg pH SaO2, % O2, l/min RR

Patient 1 44 34.2 7.456 80 12 36
Patient 2 40 48 7.44 78 15 30

Table 2. O2 therapy by TTO

PaO2, mmHg PaCO2, mmHg pH SaO2,% O2 l/min RR

Patient 1 61 38 7.44 91 4 32
Patient 2 62 39.8 7.46 92 5 24

We utilized a modified Seldinger procedure (SCOOP cathether) to perform TTO.
We didn’t observe significant adverse events during the procedure and the follow-
up (one year and 2 months respectively). Dyspnoea (Borg scale) and quality of life
improved significantly. TTO should be considered as a safe and effective option
in LTOT in a well-defined group of patients, in particular for those requiring high
oxygen flow administration.

667s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



TUESDAY, SEPTEMBER 27TH 2011

P3708
Two cases of benign tracheal stenosis successfully treated by minimally
invasive endobronchial intervention
Atis Buls1, Peteris Juris Lejnieks2, Ilga Ronis3. 1Dpt for Pulmonology and
Allergology, P. Stradins Clinical University Hospital, Riga, Latvia; 2Endoscopy
Suite, Infectology Center of Latvia, Tuberculosis and Lung Diseases Clinic, Riga
Distr., Latvia; 3Pathology Center, Riga Eastern Hospital, Riga, Latvia

Case no. 1: In Oct. 2008 a 71 y.old lady underwent thyroidectomy. After the
operation bilateral vocal cord paralysis appeared causing dyspnea. A tracheostomy
tube was placed to ease breathing. In two weeks time vocal cord function came
back, however attempt to remove tracheostomy tube was unsuccessful because of
symptoms of tracheal obstruction. We met the patient in June 2009. FBS disclosed
a mass of granulation tissue obstructing trachea. Microbiologic examination of
bronchial aspirate showed MRSA infection. By using rigid bronchoscopy gran-
ulation tissue was removed and 15-mm straight silicone stent was placed in the
narroved segment of trachea and antibacterial treatment was prescribed. A couple
of days later the stent migrated, so it had to be repositioned and sutured to the
anterior wall of trachea by transcutaneous transtracheal suture. The stent was
removed two months later. There are no signs of tracheal stenosis observed during
the fallowing 2 years.
Case no. 2: A 76 y.o. lady was operated on in Febr. 2009 for perforative colitis.
Postoperatively she had tracheostomy placed with ventilatory support for a week.
Soon after discharge from hospital the lady noticed cough and progressive dyspnea.
She was admitted to our hospital in Sept.2009. On FBS we found granulation tissue
mass obstructing trachea. There was Ps. aeruginosa grown in the bronchial aspirate.
Granulations were removed by using rigid bronchoscope and endobronchial argon
plasma coagulation and the patient received antipseudomonal antibiotics. The
procedure had to be repeated in 3 weeks time. Afterwards our patient recovered
well and there has not been recurrence of tracheal stenosis observed.

P3709
Comparison of I-gel and laryngeal mask for fibrobronchoscopy
Svilen Alexov1, Dimitar Kostadinov2, Danail Petrov3. 1Anesthesia and Intensive
Care Clinic, University Pulmonary Hospital, Sofia, Bulgaria; 2Bronchoscopy
Department, University Pulmonary Hospital, Sofia, Bulgaria; 3Thoracic Surgery
Clinic, University Pulmonary Hospital, Sofia, Bulgaria

Background: The I-gel is a novel supraglottic airway device. Because of it’s
design, material and small noninflatable cuff we hypothesized that it might be at
least as effective as routinely used laryngeal musk (LM) in facilitating fibrobron-
choscopy and artificial ventilation, but with less throat complaints.
Objective: To evaluate the efficacy of I-gel for providing adequate ventilation,
good conditions for fibrobronchoscopy and patient’s safety under intravenous
anesthesia in comparison with classically used LM.
Patients and methods: Two randomized groups were formed: I-gel (22pts) and
ML (21pts). Anesthesia was induced and maintained with Propofol, Succinyl-
choline +/- Atracuruim. Devices were positioned (size 4 for women and 5 for
men) and IPPV with 100% O2 was started. We measured: time to successful
insertion, success rate of insertionon first attempt, airway peak and leak pressure,
We monitored the changes of tidal volumes (VT), airway peak pressures (PAW),
end-tidal CO2, gas leakages (% of VT) when bronchoscope was at bronchial level.
Postoperatively patients were interviewed for throat complaints, bronchoscopists -
for fiberoptic glottic view.
Results: The success rates of insertion were 21/22 (95%) for I-gel and 19/21
(90%). I-gel group showed significantly shorter mean time to insertion (12.2±6.9
vs 18.6±8.9s p<0.05), better fiberoptic view 3/22 (14%) vs 7/21 (33%) p<0.05,
less postoperative complains like soar throat, numb tongue, dysphagia, dysphonia,
lip and dental trauma: 4/22 (18%) vs 8/21 (38%) p<0.05. Other perioperative data
revealed no significant differences: VT, leak pressure, lost of VT and others.
Conlusions: I-gel facilitates fibrobronchoscopy and patient’s safety to greater
extend than classical LM.

P3710
Feasibility and safety of propofol sedation in flexible bronchoscopy
Peter Grendelmeier, Gabriel Kurer, Eric Pflimlin, Michael Tamm, Daiana Stolz.
Clinic of Pulmonary Medicine and Respiratory Cell Research, University
Hospital Basel, Basel, Switzerland

Background: Propofol is a sedative-hypnotic with a rapid onset of action. There
are only limited data evaluating propofol for flexible bronchoscopy. We analyzed
the feasibility and safety of propofol for bronchoscopy in a high output tertiary
care center.
Methods: Prospective data on patients undergoing flexible bronchoscopy at the
University Hospital Basel, Switzerland were analyzed. Patient demographics,
ASA class, Mallampati class, indication for bronchoscopy, bronchoscopic proce-
dures, duration of examination, medication requirements, minor and major adverse
events, hemodynamic parameters, as well as cough scores during the procedure
were documented. Patients were followed up to discharge from the bronchoscopy
suite.
Results: Data on 440 patients with mean age 60 years (± 15.5, 260 male) were
analyzed. Main indication for bronchoscopy was suspicion of malignancy. The
most common diagnostic procedures were bronchoalveolar lavage in 253 cases

(31.5%) and bronchial washing in 174 cases (21.7%). The mean duration of the
procedure was 19.6 min (± 12.08). The mean propofol dose was 200 mg (±
107.5) corresponding to 2.89 mg/kg (± 1.70). Minor adverse events included
oxygen desaturation in 72 (16.4%), hypotension in 68 (15.4%) and minor bleeding
in 11 (2.5%) patients. No major adverse events were recorded. The median decline
in systolic blood pressure after initiation of sedation was 14 mmHg (3 - 28). A
drop in systolic blood pressure greater than 20 mmHg was observed in 166 of the
440 patients (37%).
Conclusion: Propofol sedation for flexible bronchoscopy is feasible and safe.

P3711
Predicting sedation in flexible bronchoscopy
Ruth Mc Donagh, Sheikh Shahbaz, John O’Neill, Eddie Moloney, Stephen Lane.
Respiratory Medicine, Adelaide and Meath Hospital, Incorporating the National
Children’s Hospital, Dublin, Ireland

Introduction: Since 1985, midazolam has been widely used along with fentanyl
for sedation in bronchoscopy. The aim of this study was to establish a correlation
between patient age and the amount of midazolam required to produce adequate
sedation.
Methods: Medical records of all the patients who underwent bronchoscopy in 2010
were accessed. Adequate sedation was defined as “a drug-induced depression of
consciousness during which patients respond purposefully to verbal commands”.
Results were analysed using SPSS software (Version 18).
Results: Of all patients (n=511), 54.4% were male and 45.6% female. Median age
and dose of midazolam (range) was 60 years (16-91) and 6mg (0-14) respectively.
The Spearman Rank correlation between sedatives and age were: midazolam (r=
-0.486, p=0.000) and fentanyl (r= -0.396, p=0.000). Analysis of variance showed
that every decade of increase in age saw a decrease in the dose of sedation re-
quired, and the difference in means of the dosage in each age group was statistically
significant (p=0.000).

Regression analysis showed that a change of one standard deviation of midazolam
dose produced a change of 0.372 standard deviations of the dose of fentanyl
(p=0.000).
Conclusions: There is a statistically significant correlation between age and
amount of sedative required. We can predict the dose of sedation required in
flexible bronchoscopy in different age groups. Dose of one sedative agent can be
used to predict the dose of the second.

P3712
A retrospective audit of lidocaine use at bronchoscopy in a UK district
general hospital
Claire Lawless, Salim Meghjee. Respiratory Medicine, Pinderfields General
Hospital, Wakefield, West Yorkshire, United Kingdom

Introduction and aims: Bronchoscopy is a commonly used investigation and Li-
docaine is widely used as a local anaesthetic agent. Toxic side-effects of Lidocaine
include cardiac collapse and seizures. The recommended dose in cardiac/hepatic
insufficiency is 5mg/kg and 8.2mg/kg in all other patients. It is postulated that
some patients may be given above the recommended dose.
Methods: 26 patients were identified retrospectively over a 39 month period. The
patients were identified on the hospital bronchoscopy database. Case-notes were
also analysed.
Results: Patient Mean age was 62.25years (30-86). 12 males (46.15%). Patient
weight 71.54kg (42.65-117). 5 patients had cardiovascular disease. 4 patients had
hepatic disease. 7 (77%) of these 9 patients received a dose of Lidocaine over the
maximum for their weight. None of the patients without cardiac/hepatic disease
received over the maximum dose of Lidocaine. All patients who were given over
their maximum calculated Lidocaine dose or who were given within 100mg of
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their maximum dose were reviewed with particular reference to their weight. The
Mean weight in this subset was 60.6kg.
Discussion: Patients in this group were frequently given more than their calculated
maximum dose of Lidocaine at bronchoscopy. Those most at risk had cardiac or
hepatic insufficiency. Patients who were given too much Lidocaine or who were
within 100mg of being given too much had a lower Mean weight than that of the
whole of the group by 10.94kg.
Conclusions: Lidocaine use is necessary for patient comfort and success of bron-
choscopy. However, it seems more commonplace than previously thought to give
higher doses of Lidocaine than those recommended.

P3713
Patient comfort score at bronchoscopy
Alina Ionescu, Katie Pink. Respiratory Medicine, Royal Gwent Hospital,
Newport, Wales, United Kingdom

The aim of this study was to assess the patient comfort score immediately after
bronchoscopy (by nursing staff and patient) and later on at follow up (by patient)
in a teaching hospital.
Subjects and methods: One hundred and four consecutive patients (62 male,
mean (SD) age 63.2 (15.6)) were included and complete data was analysed for
96. The indication for bronchoscopy was radiological suspicion of lung cancer
(39), haemoptysis (25), slowly resolving pneumonia (18), radiological picture of
interstitial lung disease (16), cough (4) and mediastinal lymphadenopaty (2).
The nurses used a patient comfort score (1- mild to 4-severe) and a sedation score
(1-awake, 2-sedated). While in recovery and then again at follow up appointment
(7-14 days later) the patients were asked to describe their comfort score (1-mild
to 4-severe). Patients received Midazolam for sedation (1-7 mg i.v.) and local
anaesthetic Lignocaine 2%.
Data was analysed in Spss and corelation coefficients; Chi square Kruskal Wallis
used.
Results: The comfort score by nurses correlated with the score by patient in
recovery (p= 0.006) and at follow up (p=0.03). The two patient scores correlated
(p0.001, Pearson’s 0.51). No difference in the comfort scores was found when the
grade of the operator, dose of Midazolam, type of local anaesthetic, specimens
taken, patient’s position or the recovery sedation score were taken into account.
To conclude, the patient comfort score assessed by nursing staff is a good indicator
of the patient’s own perception of their discomfort at bronchoscopy. The patient
perceived comfort score is not different after the sedation effect of Midazolam
wares off compared to the score assessed immediately after the bronchoscopy.

P3714
Patient satisfaction survey on bronchoscopy explanation
Rajesh Kumar Yadavilli, Ian Webster. Thoracic Medicine, Royal Bolton Hospital,
Bolton, Lancashire, United Kingdom

Background: Bronchoscopy is routinely performed by the Chest physicians and
is explained to the patients before they give written consent. We wanted to see if
the patients undergoing the procedure at Royal Bolton hospital, UK were satisfied
with our explanation and see if anxious patients need higher doses of sedation.
Methods: Patients were asked to fill the satisfaction questionnaire with 8 domains
just before undergoing procedure. Interpreters were used for the non-English
speaking patients.
Results: 61 patients, undergoing bronchoscopy between Jan 2009 to Jun 2009
answered survey questions with domains in (Table 1) rating their satisfaction
between 1-10. Ratings >6 were considered good response except for domain 8
where <5 considered less anxious.

Table 1

S. No Patient satisfaction domains No %

1 Understand the exact reason for test 39 / 61 64
2 Understand procedure 50 / 61 82
3 Understand complications 49 / 61 80
4 Understand post procedure care 54 / 61 89
5 Involvement of patient to have the test 56 / 61 92
6 Satisfaction on written information 48 / 61 78
7 Satisfaction on time and venue 59 / 61 97
8 Anxious about the test? 27 / 61 44

22% did not receive written leaflets.
Of 27 anxious patients, only 7 (26%) needed more sedation than the mean dose of
2 mg midazolam and 6/34 (18%) less anxious patients also had bigger doses.
Conclusions: Patients were generally satisfied with our bronchoscopy explanation.
There is poor correlation between anxiety ratings and doses of sedation.
Educating trainees on broncoscopy explanation, repeating verbal information about
procedure with patients at the time of consent and just before the test and giv-
ing written leaflets to all the patients at first explanation should improve overall
satisfaction.

P3715
Fiberoptic bronchoscopy assisted percuteneous dilatational trecheostomy:
How safe is for an intensivist to perform it?
Kyriaki Tsikritsaki, Georgios Koukoulitsios, Christos Tsakalakis,
Panagiotis Zotos, Nikodimos Katsarelis, Paraskevi Spyrou,
Konstantinos Tsironas, Michalis Pedonomos. ICU, General Hospital of Athens
“G. Gennimatas”, Athens, Greece

Background: Intensive care unit (ICU) patients, mainly those who need prolonged
ventilator support, may require trecheostomy, which once was done in the operating
room. Percuteneous dilatational trecheostomy (PDT) was first described in 1985
and now is a well-established procedure that can be performed at the bedside by
an intensivist with less surgical equipment required.
Aim: To evaluate the safety of performing percuteneous dilatational trecheostomy
(PDT) with Fiberoptic bronchoscopy assistance in patients requiring prolonged
mechanical ventilation.
Material and method: Sixty three patients 17-78yrs of age, 28 females and 35
males underwent PDT due to prolonged endotracheal intubation between December
2009 and January 2011. The procedures of percuteneous dilatation trecheostomy
with guide wire dilator forceps (GWDF) were done bedside with bronchoscopic
guidance under general anaesthesia in the ICU department. Operative and post
operative complications were observed.
Results: Overall complication rate was low and occurred in 5 patients (7, 9%),
there was no procedure-related mortality. Subcutaneous emphysema without pneu-
mothorax occurred in one patient, one patient had a transitory hypotension related
to sedation and three patients had peristomal oozing.
The mean time for completion of the procedure was 15 minutes and no patient
required conversion to surgical trecheostomy. The bronchoscopic examination that
was performed in 38 of the patient 20 days after trecheostomy tube removal
showed no scar formation.
Conclusion: PDT with bronchoscopic guidance is a safe and easy procedure that
can be done by an intensivist at the bedside setting.

P3716
Outcomes and complications of bronchoscopy-guided percutaneous
dilatational tracheostomy
Jose Andres García Romero de Tejada1, Rosa Mar Gómez Punter1, Ian
Carrasco Barber2, Ricardo Andino Ruiz2, Javier Aspa Marco1, Olga
Rajas Naranjo1. 1Servicio de Neumología, Hospital Universitario de la Princesa,
Madrid, Spain; 2Unidad de Cuidados Intensivos, Hospital Universitario de la
Princesa, Madrid, Spain

Background: Percutaneous tracheostomy (PT) is one of the most frequently per-
formed procedures in Intensive Care Unit (ICU). As many as 10% of patients
requiring at least 3 days of mechanical ventilation will receive a tracheostomy.
Some of the complications can be severe and can be prevented with bronchoscopic-
assistance.
Aim: To investigate the outcome and complications of bronchoscopy-guided PT.
Material and methods: 59 patients was prospectively included from March-
November/2010. Demographic data, time of procedure and complications were
studied. Patient’s heart rate, blood pressure and continuous pulse oximetry were
monitored. All PT were performed under bronchoscopic control at the patient’s
bedside in the ICU by an medical intensivist and a pulmonologist. Statistical
software Sigma-Stat 3.5 was used.
Results: 54% of patients: male. Patient mean age: 60. Mean body mass index:
25.2 (Standar Error Mean-SEM 0.5). Mean APACHE index: 20.1. SAPS: 44.5.
The reason for admission at ICU was due to medical conditions (70%) and sur-
gical/polytraumatism (30%). Indication for PT: coma (47%), intubation weaning
failure (34%), neuromuscular failure (9.4%) and prolongued endotracheal intuba-
tion (9,4%). Mean duration of PT: 3.5 mn. Main complications: O2 desaturation
<90% (7.7%), submucosal tunnelization of tracheal wall (3.8%), tracheal ring
break (15%), bleeding requiring hemostasis (5.7%) and major hemorrhage requir-
ing blood transfusion (2%). Extubation, early decannulation, injury to posterior
tracheal wall, and barotrauma were not described.
Conclusions: PT is a safe technique. The use of bronchocospy reduces duration
of procedure, decreases morbidity and can identify complications missed by a
“blind” approach.

P3717
The real-interventional-bleeding simulator: A new training and education
model for interventional bronchoscopy
Martin Hackl1, Armin Sulzmann2, Michael Luelf2, Klaus Lemke2,
Herbert Jamnig1. 1Pneumology, Tilak LKH Natters, Natters, Tirol, Austria;
2Artichest, Prodesign, Heiligkreuzsteinach, Heidelberg, Germany

Introduction: Biosimulation models might play a crucial role to train interven-
tional procedures especially acute endbronchial bleedings.The simulation of an
repeated emergency situation enables the bronchoscopist and his team to act
professionally.
Background: Until now the available models couldn’t reproduce this key aspect
in interventional bronchoscopy in a satisfactory way.
Methods:We developed a new biosimulation model with 2 transparent covers
and a free moving diaphragm.The control unit with an vacuum pump allows full
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expansion of the pig training lung.A flexible bedded connector adds the trachea
of the head to the pig lung.This allows a training in rigid bronchoscopy on an
expanded pig lung.We inserted flexible tubes into the bronchial tree to simulate
different bleeding situations with artificial blood. The realistic effect was increased
by sutured “endobronchial tumors”.
Results: At an interventional training course in November 2010 organized by
the Austrian Society of Pneumology the system allowed the participants to train
various kinds of interventions.The feedback given by all the 16 trainees showed a
convincing and realistic effect to train interventional procedures.Furthermore the
possibility of managing the bleeding situations could be trained.

Conclusions:This model might be helpful to develop algorithms for all interven-
tional procedures especially connected to the handling of bleedings.

P3718
Improved diagnostic of electromagnetic navigation bronchoscopy in
peripheral lung lesions: Are the size and the bronchus sign important?
Olga Rajas Naranjo, Rosa Mar Gómez Punter, Jose Andrés Gª Romero de Tejada,
Emma Vazquez Espinosa, Julio Ancochea Bermúdez, Javier Aspa Marco.
Servicio de Neumología, Hospital de la Princesa, Madrid, Spain

Background: Electromagnetic navigation (EN) is a technique that can be used
with bronchoscopy to obtain samples of small peripheral nodular lesions. It enables
both transbronchial biopsies and fine-needle aspiration to be performed. EN can
obviate the need for more invasive diagnostic procedures thus saving time and
avoiding complications.
Aim: To evaluate the diagnostic yield of electromagnetic navigation-guided bron-
choscopy (ENB) in patients with peripheral lung lesions and analyze the results
according to the size of the lesion and the presence of a bronchus sign in the
computed tomography (CT).
Patients and methods: From April 2009-October2010, 50 consecutive patients
were included. We used the Bronchus®system (Superdimension) with a therapeu-
tic bronchoscope (Olympus, working channel 2,8mm). All subjects had CT scans
of the chest, configures with slices of 1-2mm thickness at 1-1.5mm intervals in
DICOM format.
Results: 70%: male. Median age: 69. The average size of the lesions was 22,6mm
[≤20mm: 19 (38%) and >20mm: 31 (62%)]. Mean duration of the intervention:
25mn. Diagnosis rate of this procedure was 67%; 61% for lesions ≤ 20mm
in diameter, and 71% if>20mm.The bronchus sign (BS) was identified in 44%
patients. In cases with BS, the diagnosis yield increased until 82% and when BS
was negative: 54% (statistically significant variable).
Conclusions: FBEN is a safe method that increases the diagnosis yield of periph-
eral lung lesions. 67% of cases resulted in obtaining diagnostic tissue. If BS was
identified, diagnostic yield was statistically significant increased. There was no
relation with lesion’s size.

P3719
Transbronchoscopic 3D volumetric optical coherence tomography (OCT)
imaging of airways
Jiefeng Xi1, Xingde Li2, MingYing Zeng3, Sheng Xu4, Rex Yung5. 1Whitaker
Biomedical Engineering Institute, Dept of Biomedical Engineering, Johns
Hopkins University, Baltimore, MD, United States; 2Whitaker Biomedical
Engineering Institute, Dept of Biomedical Engineering, Johns Hopkins
University, Baltimore, MD, United States; 3Medicine, Division of Pulmonary &
Critical Care Medicine, Johns Hopkins University School of Medicine, Baltimore,
MD, United States; 4Clinical Informatics, Interventional, and Translational
Solutions (CIITS), Philips Research North America, Braircliff, NY, United States;
5Medicine and Oncology, Division of Pulmonary & Critical Care Medicine,
Johns Hopkins University School of Medicine, Baltimore, MD, United States

Introduction: OCT, a non-invasive optical modality capable of high-resolution
cross-sectional imaging of tissue microanatomy, holds potential of “in-vivo” di-
agnostics of pathology. Development of miniature probes & laser sources have
advanced real-time OCT imaging of small structure such as airway morphologies.
Aim: To develop 3D volumetric OCT imaging of airways.
Methods: IRB approved porcine protocol. Airways imaged with a 1300-nm swept-

source OCT at a 40 kHz A-scan rate, placed within a1.3 mm catheter advanced
through 2 mm bronchoscope channel. Axial & lateral resolution of the system
is ∼7 μm and ∼20 μm in tissue, respectively. 3D volumetric imaging achieved
by rotating the OCT catheter while pulling it back (similar to spiral CT), at an
imaging speed of 10 frames/sec & helical rotation pitch of ∼100 μm.
Results: 3rd to 7th generation airways imaged, spiral scanning data recorded, then
processed. In addition to presentation as isolated axial slices, playback can present
spiral imaging reformatted as 3D volumes plus virtual fly-through of airways.

Conclusion/Clinical significance: Transbronchoscopic OCT imaging can gener-
ate high-res axial imaging of airway microstructures. Reconstruction of dataset
generates dynamic 3D imaging. In-vivo temporal monitoring of pathologic events
such as cancer progression or physiologic effects of bronchoconstriction in airway
disease will advance diagnosis and management of lung diseases.

401. Different profiles of sarcoidosis and other
granulomatous disorders

P3720
Effect of infliximab on lung function and well-being in patients with
refractory sarcoidosis
H.N.A.J. van Rijswijk1,2 , A.D.M. Vorselaars1, I.H.E. Korenromp1,
H.J.T. Ruven3, R.G.M. Keijsers4, J.C. Grutters1,5. 1Department of Pulmonology,
Center of Interstitial Lung Diseases, St Antonius Hospital Nieuwegein,
Nieuwegein, Netherlands; 2Department of Pulmonology, Jeroen Bosch Medical
Center, ’s Hertogenbosch, Netherlands; 3Department of Clinical Chemistry, St
Antonius Hospital, Nieuwegein, Netherlands; 4Department of Nuclear Medicine,
St Antonius Hospital, Nieuwegein, Netherlands; 5Divison Heart & Lungs,
University Medical Center Utrecht, Utrecht, Netherlands

Rationale: Infliximab improves lung function in refractory sarcoidosis. Changes
in other clinical parameters are still unclear.
Objectives: To assess the effect of treatment with infliximab on change in lung
function tests, fatigue severity and physical functioning, serum parameters and
uptake on (18)F-fluorodeoxyglucose positron emission tomography (FDG-PET) in
patients with refractory sarcoidosis.
Methods: Retrospectively, 45 patients with refractory sarcoidosis were evaluated.
All patients received 6 infusions of infliximab (5mg/kg).
Main endpoints were the change in percentage of predicted vital capacity (VC),
forced expiratory volume in 1 second (FEV1) and diffusing capacity of the lung
for carbon monoxide corrected for haemoglobin concentration (DLCOc) from
baseline till after dose 6. Other endpoints were the changes in fatigue (Check-
list Individual Strength) and physical functioning (Medical Outcome Score-short
form), serum soluble interleukin-2 receptor (sIL-2R), angiotensin converting en-
zyme (ACE) and change on FDG-PET, expressed as maximum standardized uptake
value (SUVmax).
Results: VC showed an increase of 5,4% (p < 0.0001), FEV1 an increase of 5,3%
(p < 0.001) and DLCOc an increase of 3,1% (p = 0.012). In a subgroup of patients
that had a pulmonary indication for treatment, these percentages were higher (VC:
7,6%, FEV1: 7,9%, DCLOc: 3,5%).
In the total group fatigue severity and physical functioning significantly changed
over time, indicating clinically relevant improvement.
Additionally, a significant decrease in ACE, sIL-2R and SUVmax was observed.
Conclusions: Infliximab improves lung function, well-being and serum and PET-
parameters in patients with refractory sarcoidosis.
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P3721
Many faces of neursarcoidosis!
Nelson Marçal, Margarida Aguiar, Joana Pimentel, Inês Claro, Ana
Cristina Mendes, Antonio Bugalho de Almeida. Serviço de Pneumologia 1,
Hospital de Santa Maria - Centro Hospitalar Lisboa Norte, Lisbon, Portugal

Nervous system infiltration occurs in approximately 5% of patients with sarcoido-
sis; it is associated with a less favorable course and accounts for a disproportionate
amount of disability.
Our aim was to evaluate clinical manifestations of patients with neurosarcoidosis,
their demographics, and form of presentation, extra-neurological involvement and
therapy.
We performed a retrospective analysis of 23 patients’ clinical records (5,1%) out
of a total of 450 with biopsy proven or high clinical suspicion of sarcoidosis
with neurological involvement. Five males, 20 caucasian, mean age of 47,8±9,9
years with mean follow-up of 10,4±8,2 years (min. 1 and max. 23 years). At
presentation, in 10 patients, neurologic symptoms. Twenty-one patients had further
involvement of at least a second organ and 18 also had pulmonary compromise.
Most patients (n=15) had III, IV, VI or VII cranial nerve palsy conditioning
dysarthria and diplopia. Three patients had peripheral neuropathy conditioning
mainly paresthesia, two had headache, one had spastic paraparesis and one had
extensive optic chiasm involvement conditioning almost total blindness. One of
these patients had osmotic receptor dysregulation conditioning high sodium levels,
a condition never yet reported in sarcoidosis and another presented with a rapidly
progressive dementia
All patients except for 3 were submitted to steroid therapy and 5 still required
the association of a second imunosupressor. Three patients were treated with
Infliximab, 2 with total resolution of neurological symptoms.
In conclusion, most patients had localized disease affecting essentially the base
of the brain however sarcoidosis’ neurologic manifestations can be diverse and
disabling, conditioning an aggressive approach.

P3722
Evaluation of factors affecting mortality rate in sarcoidosis
Elias Gialafos1, Vasileios Kouranos2, Anastasios Kallianos3, Tsoukas David3,
Theodore Papaioannou1, Sotiria Stampola1, Elias Peros4, Ioannis Arapis2,
Charalambos Kostopoulos4, Georgia Mpirmpa3, John Gialafos1,
Aggeliki Rapti3. 1Iatriko Medical Center, University of Athens, Athens, Greece;
28th Pulmonary Clinic, General Hospital of Chest Diseases “Sotiria”, Athens,
Greece; 32nd Pulmonary Clinic, General Hospital of Chest Diseases “Sotiria”,
Athens, Greece; 4Clinic of Therapeutics, University of Athens, Athens, Greece

Introduction: Five to 10% are the mortality rates reported in patients with sar-
coidosis worldwide. However, little are known about the factors affecting the
survival.
Methods: We conducted an observational study to examine factors affecting
survival in patients with sarcoidosis. Totally 122 patients with biopsy-proven
sarcoidosis enrolled, underwent pulmonary function tests, a 12-lead electrocardio-
gram, an echocardiogram and a 24-hour Holter monitoring. Cardiac sarcoidosis
was detected based on known criteria. All-cause mortality and cardiac death were
the primary and secondary endpoints.
Results: During a median of 58.89±15.75 months follow-up, ten deaths (8.2%)
were reported. The demographic characteristics of the survived patients and those
who died are presented in table 1.

Factors affecting mortality in sarcoidosis

Factors Alive 112/122 (91.8%) Dead 10/122 (8.2%) D Statistical significance
Mean value ± SD Mean value ± SD

Age 47.4±11.67 62.33±18.06 <0.05
TLC 85.56±12.79 57.5±17.54 <0.001
DLCO 80.64±16.1 43.53±18.93 <0.001
Mean 24-hour HR 79.52±7.94 82.7±13.4 NS
SD24 122.51±36.08 77.87±19.88 <0.001

Abbreviations: PSAP: Pulmonary Systolic Arterial Pressure; HR: heart rate; SD24: Standard De-
viation of RR intervals; NS: not significant.

Five patients (4.1%) died due to cardiac causes. Cardiac involvement was detected
in 40 patients (32.8%). The multivariate analysis showed age, standard deviation
of RR intervals < or =90 ms, TLC<80% of the predicted, DLCO<80% of the
predicted and the cardiac involvement were independent risk factors of all-cause
mortality.
Conclusion: The thorough evaluation of the results from a full cardiopulmonary
monitoring in patients with sarcoidosis may be able to detect factors related with
increased risk of mortality.

P3723
Long-term treatment with infliximab in patients with sarcoidosis
Katrin Hostettler1, Ueli Studler2, Michael Tamm1, Martin Brutsche1. 1Clinic of
Respiratory Medicine, University Hospital Basel, Basel, Switzerland;
2Department of Radiology, University Hospital Basel, Basel, Switzerland

Background: Long-term benefit and safety of infliximab treatment in patients

with chronic sarcoidosis remain unclear. We wanted to assess clinical benefit and
safety of long-term infliximab treatment in patients with chronic steroid-resistant
sarcoidosis.
Methods: A retrospective chart review of all patients with chronic steroid-resistant
sarcoidosis who received infliximab between January 2003 and November 2010.
Pulmonary function tests and index lesions before and after infliximab therapy
were assessed.
Results: 28 patients received infliximab, 16 of them for more than 12 months. 5
(31%) of these 16 patients with long-term infliximab treatment had a predomi-
nantly pulmonary, and 11 (69%) a predominantly extrapulmonary disease. Mean
duration of treatment was 29 months (range 12 - 62). 6/11 (55%) patients with
mainly extrapulmonary sarcoidosis showed a complete remission of their index
lesion, 4/11 (36%) had a partial remission, and 1/11 (9%) showed no response. 1/5
patient with predominantly pulmonary sarcoidosis showed a >10%-improvement
of percentage predicted forced vital capacity (FVC,%P), 3/5 showed a 0-10%-
improvement, and in 1 patient FVC,%P declined. Thus, overall 14/16 (88%)
patients profited from long-term infliximab treatment. Suspected adverse effects
which lead to a temporarily discontinuation of infliximab therapy were noticed in
1/16 (6%) patient.
Conclusions: This retrospective study indicates that long-term infliximab is very
efficient and safe in patients with chronic steroid-resistant sarcoidosis when
assessed with individualized treatment targets. Patients with predominantly ex-
trapulmonary sarcoidosis seem to profit more than patients with predominantly
pulmonary disease.

P3724
Interferon gamma release assays in screening for tuberculosis – Can we use
them in patients with sarcoidosis?
Nils Milman1, Claus B. Svendsen2, Bolette Søborg3, Aase B. Andersen4.
1Department of Rheumatology, Rigshospitalet, University of Copenhagen,
Copenhagen, Denmark; 2Department of Microbiological Surveillance and
Research, Statens Serum Institute, Copenhagen, Denmark; 3Department of
Epidemiology Research, Statens Serum Institute, Copenhagen, Denmark;
4Department of Infectious Diseases, Rigshospitalet, University of Copenhagen,
Copenhagen, Denmark

Treatment with tumour necrosis alpha (TNF-α) inhibitors has been introduced in
recalcitrant sarcoidosis. These biologics may reactivate a latent tuberculosis in-
fection (LTBI) and sarcoidosis patients are routinely LTBI tested before receiving
TNF-α inhibitors. Until now, the tuberculin skin test (TST) has been used for
LTBI screening among sarcoidosis patients in Denmark, even though the TST
is unreliable with a low sensitivity in this specific group of patients. This study
reports the results of an LTBI screening among recalcitrant sarcoidosis patients
using the interferon gamma release assay (IGRA) QuantiFERON TB Gold (QFT).
Secondly, the study assesses to which extent the QFT result is influenced by
sarcoidosis disease activity. 44 sarcoidosis patients (22 men) with a median age
of 38 years (range 25-59) were examined with QFT. Disease activity was as-
sessed by biochemical blood markers, pulmonary function tests, chest X-ray and
fluorine-18 fluorodeoxyglucose positron emission tomography (FDG-PET). 41/44
(93%) patients had a negative and 3/44 (7%) an indeterminate QFT test. 19/44
(43%) patients had activity in their sarcoidosis as judged by biochemical markers
and 12/44 (27%) of these had a positive FDG-PET. None of the patients with a
negative QFT had clinical, radiological or microbiological evidence of latent or
latent tuberculosis infection. All patients were alive 5 years after the QFT test
was performed. At the 5-year follow-up of in the National Danish Tuberculosis
Registry, there was no registration of overt tuberculosis in any of the patients.

P3725
Honeycombing pattern: A particular form of sarcoidosis-related pulmonary
fibrosis
Aurelie Herve1, Pierre-Yves Brillet2, Diane Bouvry1, Olivia Freynet1,
Jean-Marc Naccache1, Marianne Kambouchner3, Michel Brauner2,
Dominique Valeyre1, Hilario Nunes1. 1Pneumology, Avicenne Hospital, Bobigny,
France; 2Radiology, Avicenne Hospital, Bobigny, France; 3Pathology, Avicenne
Hospital, Bobigny, France

Introduction: Pulmonary fibrosis, as defined as radiographic stage 4, is the major
cause of morbidity and mortality in sarcoidosis. Three main patterns of pulmonary
fibrosis have been described on HRCT: bronchial distorsion, hilo-peripheral linear
opacities, and honeycombing (HC).
Aims: To determine whether patients with HC pattern have a particular phenotype
of sarcoidosis.
Methods: Retrospective and monocenter study, comparing 34 patients with HC
pattern (men: 62%, age: 56±14 years) with 34 controls with other HRCT pattern.
Controls were matched with patients for the date of the first available workup with
stage 4.
Results: HC predominated in the upper lobes, but 5 cases (15%) had evidence
of basal and peripheral predilection close to that seen in idiopathic pulmonary
fibrosis. Patients differed from controls for a higher frequency of environment
exposure (39 vs 15%, p=0,045), more altered gas exchanges (PaO2: 77±10 vs
82±11 mmHg, p=0,04 and DLCO: 38±16 vs 60±16%, p<0,0001) and reduced
lung volumes (FVC: 62±2 vs 75±20%, p=0,017) and an increased occurrence
of pulmonary hypertension (62 vs 32%, p=0,029) and oxygen requirement (56 vs
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15%, p=0,001). Extra-respiratory involvement of sarcoidosis was less frequent (21
vs 47%, p=0,04) in patients as well as residual granulomatous activity, as judged
by serum angiotensin convertizing enzyme and HRCT signs. However, mortality
was similar between the two groups.
Conclusion: The phenotype of patients with HC is original. An exposure to inhaled
particles may play a role in the development of this particular fibrosis evolution
and explain the local respiratory severity of sarcoidosis while the disease seems
less active and severe from a systemic point of view.

P3726
Thyroid disease in an Irish cohort of sarcoidosis patients
Melissa McDonnell, Imran Suleem, Robert Rutherford, Anthony O’Regan,
J.J. Gilmartin. Respiratory Medicine, University Hospitals Galway, Galway,
Ireland

Introduction: Sarcoidosis is a multisystem disease of unknown aetiology with
prevalence rates in the West of Ireland being among the highest in the world.
Sarcoidosis is attributable to an altered or incomplete immune response to an auto-
or alloantigen in genetically susceptible hosts. The association of sarcoidosis and
thyroid disease has been described in numerous studies with a range of variability.
Baseline prevalence rates for thyroid disease in the population range from 0.1 to
3%.
Objectives: The purpose of our study was to estimate the prevalence of thyroid
disease in a cohort of sarcoidosis patients in the West of Ireland.
Methods: Using our patient database from 1983-2009, we retrospectively iden-
tified patients who had thyroid function testing (TFTs) and reviewed the clinical
indication, treatment and related physiological, radiological and treatment findings.
Results: 139/407 (34.2%) had TFTs. Of these, 24/139 (17.3%) were abnormal with
15/139 (10.7%) hyperthyroid and 9/139 (6.5%) hypothyroid. Mean age was 40.3yrs
(median 37) with M:F ratio of 1:2. Mean time to diagnosis was 5.8yrs. There was
no relationship with presentation, lung function, radiological stage or treatment of
sarcoidosis. There was no association with hypercalcaemia, hypercalciurea, coeliac
or other autoimmune disease.
Conclusion: We have demonstrated a moderately increased prevalence of thyroid
disease on follow-up of Irish patients with sarcoidosis particularly in relation to
hyperthyroidism. This is in contrast to Antonelli who reported a high prevalence of
female predominant clinical and subclinical hypothyroidism. Complex immuno-
logical and genetic mechanisms may explain this association which should not be
overlooked. Further investigation is needed.

P3727
Pulmonary hypertension and right ventricular impairment in patients with
sarcoidosis
Nina Karoli, Andrey Rebrov. Hospital Therapy, Saratov State Medical University,
Saratov, Russian Federation

There is little date about frequency of pulmonary hypertension (PH) and right ven-
tricular (RV) impairment in patients with sarcoidosis. In this work we examined the
prevalence PH in these disorders using noninvasive cardiopulmonary evaluation.
33 patients (aged 50,64±2,84) with sarcoidosis have been studied. 8 pts was with
R I stage and 26 with RII stage of sarcoidisis. Criteria of exception were the
clinical displays heart disease, heavy arterial hypertension. Control group have
made 14 normotensive volunteers (aged 47,57±1,86). All patients were studied
using realtime, phased array, two-dimensional Doppler echocardiography. The pul-
monary artery systolic pressure (SP) was calculated as the sum of the transtricuspid
pressure gradient and the right atrial pressure.
Results: PH (SP>35 mm Hg) is revealed at 18 patients (52.9%) and 10 pts
(30.3%) had SP > 40 mm Hg. Doppler-estimated SP at the patients with sar-
coidosis exceeded SP at the healthy persons (p<0.001). RV hypertrophy was
present in 84,8% patients (p<0.001 with controls). RV dilation was present in
90% patients with sarcoidosis (p<0.001). Right atrial diameter in patients with
sarcoidosis was higher than at the healthy persons (p<0.001). RVwall in patients
with sarcoidosis was higher than at the healthy persons (p<0.001). RVdiameterl
in patients with sarcoidosis was higher than at the healthy persons (p<0.001).RV
diastolic dysfunction we noted in 58.3% pts.
We noted a correlation between SP and MRS scale (r=0,52, p<0,01), VC (r=-0,44,
p<0,01), FVC (r=-0,46, p<0,01), duration of disease (r=0,46, p<0,01), SaO2
(r=-0,42, p<0,01).
Conclusion: Pulmonary hypertension and right ventricular abnormalities is com-
mon in patients with sarcoidosis.

P3728
Clinical and morphological signs of liver damadge in patients with
pulmonary sarcoidosis
Marina Lebedeva1, Irina Popova1, Elena Popova2, Andrew Ponomarev2,
Elena Arion3. 1Pulmonology, Moscow Sechenov Medical University, Moscow,
Russian Federation; 2Pathology, Moscow Sechenov Medical University, Moscow,
Russian Federation; 3Hepathology, Moscow Sechenov Medical University,
Moscow, Russian Federation

The aim of our study was to identify clinical and morphological signs of liver
damadge in patients with pulmonary sarcoidosis.

Patients and methods: 65 patients with morphologically proved pulmonary sar-
coidosis were examined. Pulmonary function testing, high-resolution CT (HRCT),
liver tests were evaluated. Biopsy of lung (65), liver (52) were performed. Biopsy
of liver were performed if the signs of cytolisis and/or cholestasis were present.
Results: 65 patients had markers of active pulmonary sarcoidosis: respiratory fail-
ure which correlated with HRCT sings of activity such as ground - glass opaque
(p=0,0053) and morphology of specific granulomatous, 52 patients also presented
slight hepatomegaly, sings of cytolisis (AST 1,2-2,5 norms, ALT 1,3 – 2,7 norms)
and/or cholestasis (GGT 1,6-3,4 norms) which correlated with morphological signs
of liver granulematosis: the non-caseating granulomas were in all biopsies, three
types of histologic change were found: inflammatory (78%) cholestatic (51%), and
vascular (19%).Inflammatory changes included inflammation suggestive of chronic
active hepatitis. Among those with cholestasis, 9 had a pattern of periductal fi-
brosis. Vascular changes consisted of sinusoidal dilatation (3 cases) and nodular
regenerative hyperplasia (7 cases). No cirrhosis were found.
Conclusion: Liver involvement can be considered as a marker of extra-pulmonary
activity in pulmonary sarcoidosis.

P3729
Diagnostic value of epithelioid cell granulomas in bronchoscopic biopsies
Edvardas Danila1,2 , Edvardas Zurauskas3,4, Rolandas Zablockis1,2,
Vygantas Gruslys1,2. 1Clinic of Chest Diseases, Allergology and Radiology,
Vilnius University, Vilnius, Lithuania; 2Centre of Pulmonology and Allergology,
Vilnius University Hospital Santariskiu Klinikos, Vilnius, Lithuania; 3Department
of Pathology, Forensic Medicine and Pharmacology, Vilnius University, Vilnius,
Lithuania; 4Examination of Autopsies and Biopsies, Lithuanian National Centre
of Pathology, Vilnius, Lithuania

Background: The granulomatous inflammatory response is a manifestation of
many lung diseases.
Objective: To evaluate the diagnostic value of epithelioid cell granulomas in
bronchoscopic biopsies in daily clinical practice.
Methods: The data of 157 consecutive patients with epithelioid cell granulomas
in biopsy tissue who had undergone the bronchoscopic lung biopsy or bronchial
biopsy were examined. All cases were divided into non-necrotizing epithelioid cell
granulomas and epithelioid cell granulomas with necrosis.
Results: Of all the cases 108 had non-necrotizing epithelioid cell granulomas and
49 had epithelioid cell granulomas with necrosis. Without respect to the presence
of necrosis in granulomas, the majority of the patients had sarcoidosis (50%)
or tuberculosis (34%). 95% of the patients with sarcoidosis had non-necrotizing
epithelioid cell granulomas and the remaining 5% had granulomas with necrosis.
The sensitivity of non-necrotizing epithelioid cell granuloma for the diagnosis of
sarcoidosis was 95% and specificity 57%. The positive and negative predictive
values were 69% and 92%, respectively.
Of the patients with culture positive tuberculosis 72% had epithelioid cell gran-
ulomas with necrosis and 28% had non-necrotizing epithelioid cell granulomas.
The sensitivity of epithelioid cell granuloma with necrosis for the diagnosis of
tuberculosis was 72% and specificity 90%. The positive and negative predictive
values were 80%, and 86%, respectively.
Conclusion: A significant overlap in types of granulomatous inflammation between
tuberculosis and sarcoidosis was found. The type of epithelioid cell granuloma
alone was not sufficient for the final clinical diagnosis.

P3730
Is sarcoidosis associated with increased occurrence of malignancy?
A retrospective analysis
Martina Doubkova, Ilona Binkova, Jana Skrickova. Department of Pulmonary
Medicine, University Hospital, Brno, Czech Republic

Background: There are few reports with ambiguous results concerning the rela-
tionship between sarcoidosis and malignancies.
Aim: To evaluate the incidence and prevalence of malignancies in our sarcoidosis
patients.
Methods: We performed a retrospective analysis in our cohort of 170 sarcoidosis
patients. We compared the incidence and prevalence of malignancies in sarcoidosis
patients with the incidence and prevalence of malignancies throughout our popula-
tion (Czech Oncology Register data). Data from years 2005-2007 were analyzed.
The analysis only included patients with sarcoidosis diagnosed prior to malignancy,
or patients with malignancy discovered simultaneously with sarcoidosis.
Results: Out of our sarcoidosis patients, 5 of them were diagnosed with malignant
tumors (3 breast cancers; 1 colorectal carcinoma; 1 non-Hodgkin lymphoma).
The median age of sarcoidosis patients with a malignancy was 68 years (44
-75). The women:men ratio was 4:1. All patients were non-smokers. Median time
from sarcodosis diagnosis to malignancy was 6.5 years (0-14). Calculated preva-
lence of malignant diseases in patients with sarcoidosis was: 813/100000 (2005),
2739/100000 (2006), and 2941/100000 (2007). In the Czech population, the preva-
lence of all malignant diseases between 2005-2007 was 3552-3865/100000. In
patients with sarcoidosis, calculated incidence of malignancies in the monitored
period was: 0 (2005), 2054/100000 (2006), and 588/100000 (2007). The incidence
of all malignant diseases in the Czech Republic was 698-738/100000.
Conclusion: We do not prove the statistically significant difference in the inci-
dence and prevalence of malignancies between sarcoidosis patients and general
population.
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P3731
QRS-T angle significantly increased in sarcoidosis patients
Elias Gialafos1, Anastasios Kallianos2, Vasileios Kouranos3, Maria Ntouskou1,
Eleni Taktikou1, Elias Peros4, Lemonia Velentza5, George Dionellis6,
Charalambos Kostopoulos5, George Mathioudakis4, Ioannis Arapis3,
George Tzelepis1, Aggeliki Rapti2. 1Department of Pathophysiology, Laiko
Hospital University of Athens, Athens, Greece; 22nd Pulmonary Clinic, General
Hospital of Chest Diseases “Sotiria”, Athens, Greece; 38th Pulmonary Clinic,
General Hospital of Chest Diseases “Sotiria”, Athens, Greece; 4Pulmonary
Clinic, General Hospital of Nikaia, Athens, Greece; 5Clinic of Therapeutics,
Aleksandra General Hospital University of Athens, Athens, Greece; 6Pulmonary
Clinic, General Hospital of Chest Diseases “Sotiria” University of Athens,
Athens, Greece

Introduction: Aim of the study was the evaluation of the QRS-T-angle, a novel
marker of ventricular repolarization, in asymptomatic patients with sarcoidosis and
investigation of the relationship between QRS-T-a and occurrence of ventricular
arrhythmias.
Methods: The ECG derived QRS-T-a of 112 sarcoidosis patients was calculated
while cardiac involvement (CI) was assessed based on known criteria. Assessment
of the ventricular arrhythmias was based on the Lown classification criteria. All
patients were compared to 65 healthy controls.
Results: 36/112 patients fulfilled the criteria of CI while 15 patients were classi-
fied as Lown 4A and 4B. The QRS-T-a of sarcoidosis patients was significantly
increased compared to controls, while subgroup analysis showed that patients with
CI and Lown >3 had significantly elevated QRS-T-a.

Electrocardiographic and clinical characteristics among the groups

Non CI CI Healthy
Subjects
(n=65)

LC<3 LC>3 LC<3 LC>3
(n=68) (n=8) (n=29) (n=7)

Systolic BP (mmHg) 123±14 123±13 127±14 137±17 125±10
Disease duration (years) 4.2±6 2.7±1.9 4.9±5.3 6.2±7.7 –
24 hour MHR (Bpm) 78.1±8.7 86.7±9.9 78.7±9.1 79.1±6.7 –
Spatial Qrs – T angle (°) 15.75±8.8* 16.1±11.9* 14.9±8.5* 27.5±13+* 11.3±5.1+

QRS amplitude (mv) 1277±388 1093±248 1242±381 1284±413 1208±281
T amplitude (mv) 387±193 328±67 327±119 319±172 362±95

Abbreviations: CI: cardiac involvement; LC: Lown Class; BP: Blood pressure; MHR: Mean Heart
Rate. *p<0.01, +p<0.005.

Bivariate correlation showed that QRS-T-a is associated with the age and the Lown
classification.
Conclusion: The calculation of QRS-T-a may be useful in the risk assessment of
sarcoidosis patients prone to develop ventricular arrhythmias, especially if CI is
detected.

P3732
Hard diagnosis of intrathoracic sarcoidosis in male patients
Mourad Zarrouk1,2 , Nawel Ben Salem1,2, Nawel Chaouch1,2, Manel Loukil1,2,
Sana Cheikh Rouhou1,2, Hajer Racil1,2, Kamel Marnich1,2 ,
Abdellatif Chabbou1,2. 1Pneumology, A. Mami Hospital, Ariana, Tunisia;
2Research Unit IRC MSP-MESRS, El Manar University, Tunis Medical School,
Tunis, Tunisia

Typical presentations of sarcoidosis are easily diagnosed. Atypical forms have
unusual presentation making diagnosis hard.
We studied four cases with unusual presentations of thoracic sarcoidosis.
Over a period of 7 years we diagnosed intrathoracic sarcoidosis in four male
patients. Clinical and radiological characteristics were reviewed.
The mean age was 40 years. All cases had fever, sweat and respiratory symptoms
including dyspnea, cough and chest pain. Chest X ray and CT scan showed
bilateral hilar lymphoma in all cases, with multiple large lung nodules in one
case, cavitation in one case and large alveolar opacity in another case. Tissue
biopsy showed in all cases non-caseating granuloma, by bronchial lung biopsy
in one case, peripheral lymph node in one case, skin biopsy in one case and by
mediastinoscopy in another case.
Diagnosis of tuberculosis was initially evoqued in two cases but the outcome was
non favorable under antituberculous therapy and diagnosis was revised. In one case,
diagnosis of BOOP was suspected but skin biopsy confirmed sarcoidosis. In another
case, multiple large disseminated lung nodules led for a rather neoplasic diagnosis.
Diagnosis of unusual presentations of sarcoidosis requires the association of clini-
cal features, evidence of non caseating granuloma in histologica and exclusion of
infection, malignancy and other granulomatous diseases.

P3733
Corticosteroids significantly improve symptom score in patients with active
pulmonary sarcoidosis over a two year follow up
Anna Warrington1 , Heather Milburn2. 1Undergraduate Medicine, King’s College
London, London, United Kingdom; 2Respiratory Medicine, Guy’s and St Thomas’
NHS Foundation Trust, London, United Kingdom

Corticosteroids are used in sarcoidosis to relieve symptoms and modify disease

progression. Most studies of the effects of corticosteroids have concentrated on
changes in chest radiograph and lung function (PFT). A recent systematic review
(Paramothayan, S. et al. Respir Med 2008;102:1-9) found no studies that reported
the effects of corticosteroids on symptoms.
Objectives: To investigate whether corticosteroids were associated with improved
PFT or symptom score (SS) over a 2-year follow-up.
Methods: PFT and SS before treatment were compared with results at 3, 12 and 24
months in 20 patients given oral corticosteroids for active pulmonary sarcoidosis.
To calculate SS dyspnoea was valued 1-5 by severity, and all other symptoms were
valued at 1. Data were collected from clinical records and results evaluated using
a 2-tailed paired t-test.
Results: 14 females and 6 males aged 29-63 years were included; 13 black, 6
Caucasian, 1 Asian. Initial symptoms included dyspnoea (11), cough (8), skin
changes (9), arthralgia (8), eye problems (7). SS improved significantly at all time
points. Improvement in PFT was not statistically significant.

Conclusion: Corticosteroids improved symptoms in sarcoidosis. This is a novel
finding not assayed by other studies. It has potential importance for future man-
agement guidelines for pulmonary sarcoidosis.

P3734
Serum angiotensin converting enzyme (ACE) as additional clinical markers
of activity of pulmonary and extra-pulmonary locations of sarcoidosis
Marina Lebedeva1, Elena Popova1, Andrew Ponomarev2, Bolevich Sergei2.
1Pulmonology, Moscow Sechenov Medical University, Moscow, Russian
Federation; 2Pathology, Moscow Sechenov Medical University, Moscow, Russian
Federation

The aim of our study was to identify additional clinical predictors of activity of
extra-pulmonary locations in pulmonary sarcoidosis.
Patients and methods: 107 patients with morphologically proved pulmonary sar-
coidosis were examined. Pulmonary function testing, high-resolution CT (HRCT),
echocardiography, daily ECG monitoring, myocardial scintigraphy, renal tests
were evaluated. Biopsy of lung (107), skin (74), kidney (13), liver (52) and heart
(3) were performed. Biopsy of organs were performed if the suspected specific
sarcoid organ failure. Serum concentration of ACE levels were determined with a
spectrophotometric method.
Results: 57 patients presented sings of clinical and morphological activity of
sarcoidosis (group 1), 50 without parameters of activity (group 2). Clinical and
morphological sings of extra-pulmonary locations of sarcoidosis were in 32 active
patients, in 7 – not active patients. Granulomas were found in skin 25 (33,8%),
heart -1, in liver 37 (71%), in kidney 5 (38%). Elevation of serum ACE were more
in the 1st group: 63,7 (49,1- 79,8) micrograms/L vs 43,1 (32,5-47,2) micrograms/L
in the 2nd group (p=0,0021). Level of serum ACE directly correlated with HRCT
sings of activity such as ground - glass opaque (p=0,0045) and morphology of
specific granulomatous extra-pulmonary changes (p=0,0047).
Conclusion: Level of serum ACE can be considered to be a marker of extra-
pulmonary granulomatous lesions in pulmonary sarcoidosis.

P3735
Manifestations of malignancies during the course of sarcoidosis
Jelica Videnovic-Ivanov, Violeta Vucinic, Snezana Filipovic, Vladimir Zugic,
Jelena Stojsic. Puulmology, Clinic for Lung Diseases and Tuberculosis, Belgrade,
Serbia

Introduction: Sarcoidosis is the granulomatous disorder with chronic course
which can involve any organ in human body. Coexistance of two disorders is
potential.
Method of the work: Analysis were restrospective.All patients with histologically
proved sarcoidosis were obtained. Patients were ambulatory or hospitaly treated in
the Clinic for lung diseases and tuberculosis. Malignincies were also histologycally
proved.
Results: Among 1307 patients with sarcoidosis (ACCES group, ERS) only 15
patients with malignicies were obtained.Mean ages were 47.3 years, and 11 F/4
M ratio was find out.In 5 patients malignicies were the first obtained diagnosis in
patients life as followed: carcinoma mammae (2 patients), carcinoma renis, fibrosar-
coma and chronic laeucemia.The mean time in which sarcoidosis were manifested
- 3,1 years. All patients were treated for carcinoma, till nowdays. In 11 patients,
malignincies followed the sarcoidosis in mean time of 7.7 years: M. Hodgkin,
adenocarcinoma ovarii, melanoma malignum, carcinoma cutis (3 female patients),
adenocarcinoma intestine, carcinoma recti (2 patients), carcinoma mammae.Mean
time of sarcoidosis duration were 8.3 years. All patients with sarcoidosis were
mediacally treated even for relapses. In this group 3 lethal outcomes were obtained.
Conclusion: Comorbidities exists even in sarcoidosis.The question is what is
the cause for manifesting sarcoidosis and malignincies. Is immunodefitientia one
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of the potential factors in manifesting sarcoidosis and in manifesting malignin-
cies. Another question is due to cytostatic drugs delivering during the treatment
from malignincies. One of the known cytostatics which can cause granulomatous
disorders is vinblastin.

P3736
Experience of hydroxychloroquine in the treatment of pulmonary sarcoidosis
in the west of Ireland: An insight into clinical practice
Melissa McDonnell, Imran Suleem, Robert Rutherford, Anthony O’Regan,
J.J. Gilmartin. Respiratory Medicine, University Hospitals Galway, Galway,
Ireland

Introduction: Hydroxychloroquine is widely used in treatment of cutaneous sar-
coidosis. There is limited literature regarding the experience of hydroxychloroquine
in pulmonary sarcoidosis.
Aim: To review the treatment and toxicity profile of hydroxychloroquine in the
treatment of pulmonary sarcoidosis.
Methods: Retrospective observational cohort study of sarcoidosis patients in the
West of Ireland from 1983-2009. Remission was defined as successful withdrawal
from steroids within one year, improvement in radiological staging of pulmonary
disease (Scadding classification) and maintenance of pulmonary function. Relapse
was defined as deterioration necessitating re-introduction of steroids.
Results: 92/407 (22.6%) were treated with hydroxychloroquine 200mg BD. Mean
age 38.1yrs (range 17-68) with M:F ratio 1:1. Mean length of treatment 2.9yrs.
Mean follow-up 8.5yrs. 19.6%, 47.8%, 25% and 7.6% had stage 1-4 disease
respectively. 95.6% received high-dose steroids prior to treatment. Indications for
treatment were: steroid-sparing 17.4%, refractory 18.5%, extra-pulmonary 47.8%
and maintenance of remission 16.3%. 52.2% were steroid-free within one year;
23.9% showed improvement in radiological staging (normal radiology in 13%);
there was no significant difference in lung function. Relapse rate was 14.1%.
Adverse event rate was 11.9% (4.3% discontinued treatment).
Conclusion: This study shows hydroxychloroquine is safe and effective in the
treatment of pulmonary sarcoidosis, particularly multisystem disease. We con-
clude, therefore, that hydroxychloroquine should be considered in the treatment
and maintenance of patients with chronic pulmonary sarcoidosis.

P3737
Characteristics of inflammatory bowel diseases-associated interstitial lung
diseases
Camille Bron1, Marianne Kambouchner2, Thomas Gille1, Yurdagul Uzunhan1,
Jean-Marc Naccache1, Pierre-Yves Brillet3 , Michel Brauner3,
Dominique Valeyre1, Hilario Nunes1. 1Pneumology, Avicenne Hospital, Bobigny,
France; 2Pathology, Avicenne Hospital, Bobigny, France; 3Radiology, Avicenne
Hospital, Bobigny, France

Introduction: Various interstitial lung diseases (ILD) have been reported in in-
flammatory bowel diseases (IBD) but most publications are limited to small series
or predate the 2002 ATS/ERS statement on idiopathic interstitial pneumonias.
Aims: To describe the epidemiological, clinical, radiological and pathological
characteristics of IBD-associated ILD.
Methods: This is a monocentric retrospective study of 9 patients with IBD-
associated ILD refered from 1990 to 2010. Patients were classified according
to HRCT and pathological patterns of ILD as recommended by 2002 ATS/ERS
statement.
Results: There were 5 men and 4 women with a mean age of 49±7 years (Crohn’s
disease: n=4, ulcerative colitis: n=3, undetermined colitis: n=2). ILD developped
in the course of previously known IBD in 7 cases, with a median delay of 10 years,
while IBD was diagnosed after ILD in 2 cases. Surgical lung biopsy was available
in 4 patients. ILD final diagnoses were: “hypersensitivity pneumonitis” (“HSP”):
n=4, nonspecific interstitial pneumonia (NSIP): n=2, NSIP secondary to “HSP”:
n=1, combined pulmonary fibrosis and emphysema: n=1, bronchiolitis: n=1. No
patient had overt environnemental exposure but 4 patients received mesalazine at
the onset of ILD, of which only one with “HSP”. One patient with NSIP also had
dermatomyositis. Baseline FVC was 65±19% and DLCO 34±8%. ILD worsened
despite corticosteroids in 7 patients who required other immunosuppressive drugs.
At the end of follow-up (4.3±2.6 years), 2 patients died and 1 was transplanted.
Conclusion: Our study outlines the severity of IBD-associated ILD and the high
frequency of “HSP”, raising the possible role of a particular unrecognised antigen
in such a context.

P3738
Characterization of chronic hypersensitivity pneumonitis and evaluation of
its predictive factors – Retrospective study
Rui Rolo1, António Morais2, Natália Melo2, Patrícia Mota2, José
Miguel Pereira3, Maria Antónia Vasconcelos3, Susana Guimarães4,
Conceição Souto-Moura4. 1Pneumology Department, Hospital de Braga, Braga,
Portugal; 2Pneumology Department, Hospital S. João, Porto, Portugal;
3Radiology Department, Hospital S. João, Porto, Portugal; 4Pathology
Department, Hospital S. João, Porto, Portugal

Background: A percentage of patients with hypersensitivity pneumonitis (HP),
despite appropriate therapeutic measures, evolves to chronicity.

Objective: Characterization of clinical presentation, lung function, radiological,
histological and bronchoalveolar lavage fluid (BALF) features of patients with
chronic HP and evaluation of its potential predictive factors.
Material and methods: Retrospective analysis of patients with HP diagnosed ac-
cording to the criteria of Schuyler and Cormier. CT scans were classified according
to Sahin et al score. Patients with chronic evolution of HP were compared to those
with disease regression.
Results: Were included 70 patients. Average age was 50 years; 65.7% females and
84.3% non-smokers. Avian proteins (81.4%) and moldy cork dust (7.1%) were
the most common etiological antigens. Twenty-nine (41%) patients progressed
to chronicity. Restrictive ventilatory syndrome was more severe in the group of
patients with chronic evolution with lower FVC (p <0.03), FEV1 (p <0.05) and
TLC (p <0.02).
Presence of reticular and honeycombing patterns were associated with evolution
to chronicity (p<0.003). The existence of centrilobular nodules was associated
with regression of disease (p=0.011). The extension of radiological findings didn’t
correlate with HP’s evolution.
No statistically significant differences between groups concerning BALF cellular-
ity.
In 20 patients (28.6%) surgical lung biopsy was performed. Pathology evaluation
revealed the expected association of honeycombing with the evolution to chronicity
(p = 0.004).
Conclusion: Lung function measurements seemed to be those who better predict
the evolution of HP.

P3739
Prevalance and outcomes of pulmonary hypertension in chronic
hypersensitivity pneumonitis
Dirk Koschel1, Carlos Cardoso1, Bärbel Wiedemann2, Gert Höffken1,3 ,
Michael Halank3. 1Department of Pulmonary Diseases, Fachkrankenhaus
Coswig, Centre for Pulmonary Diseases and Thoracic Surgery, Coswig,
Germany; 2Institute of Medical Informatics and Biometrics, Universitiy of
Technology, Dresden, Germany; 3Department of Internal Medicine I, University
Hospital Carl Gustav Carus Dresden, Dresden, Germany

Background: The purpose of this study was to evaluate the prevalence and out-
comes of pulmonary hypertension (PH) in chronic hypersensitivity pneumonitis
(HP) and to examine the relationship between pulmonary function tests (PFT) and
PH.
Methods: A retrospective review of 120 patients with HP seen at two centres
of pulmonary diseases over a 5-year interval and identification of patients with
chronic HP for whom both PFT and Doppler echocardiography (DE) data were
available.
Results: Chronic HP was identified in 83 patients and in 72 patients data of
Doppler echocardiography were available. PH (sPAP ≥ 40 mmHg) was detected
in 26 patients (36%), and was associated with a greater risk of death (median
survival, 30 months vs 98 months, respectively; p = 0.002). In patients with
PH, a significantly decreased PaO2, predicted% of DLCO, predicted% of FVC
and increased PaCO2 were detected. There was only a weak correlation between
pulmonary function testing and the underlying PH.
Conclusions: Using DE for evaluation, PH is common in patients with chronic
HP and significantly impacts survival. Because of the poor correlation between
pulmonary function testing and PH correspondingly with other interstitial lung
diseases (ILD), other factors than fibrosis may play a role in the etiology.

402. Clinical perspectives in several interstitial
diseases

P3740
Late-breaking abstract: Pathological analysis of acute exacerbation of
idiopathic pulmonary fibrosis (IPF)
Yuh Fukuda1, Mika Terasaki1, Mikiko Takahashi1, Shinobu Kunugi1,
Yasuhiro Terasaki1, Hirokazu Urushiyama1, Arata Azuma2. 1Department of
Analytic Human Pathology, Nippon Medical School, Bunkyo-ku, Tokyo, Japan;
2Department of Pulmonary, Infection and Oncology, Nippon Medical School,
Bunkyo-ku, Tokyo, Japan

The patients with IPF show occasionally acute exacerbation in their clinical
courses. However the details of pathology of acute exacerbation of IPF are not
well investigated.
Patients and methods: We studied clinico-pathologically 15 autopsy cases of
acute exacerbation of IPF. The clinical symptoms of acute exacerbation were acute
respiratory distress syndrome, but multiple organ failure (MOF) was not associated.
The intervals of acute exacerbation and death were 3 days to 6 months. The triggers
of acute exacerbation were the infection in 3 patients, myocardial infarction in
3 patients, surgical operation in 4 patients, chemotherapy for cancer in 1 patient
and unknown in 7 patients. All patients were treated with steroid. Autopsied lung
tissues were observed with light microscopy and immunohistochemistry.
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Results: The lungs of all cases showed pathologically some stage of diffuse
alveolar damage (DAD) coincident with the period after acute exacerbation. In 11
cases, several stages of DAD were recognized in the lungs of same patient. DAD is
found exclusively in the area without honeycombing. Though 5 cases showed also
bud-type intra-alveolar fibrosis, which composed of accumulated myofibroblasts
with few vessels and occasionally connected with ring-like DAD fibrosis. We do
not interpret these findings as OP, but DAD. In addition to DAD, fibroblastic foci
were frequently observed in 9 cases including the walls of honeycombing. The
activity of IPF itself was estimated to be high in these patients.
Conclusion: The pathological findings of acute exacerbation are DAD, and the
several stages of DAD are characteristically observed in the same patient, which
are similar to DAD caused by drug injury.

P3741
Interstitial lung disease associated by gemcitabine chemotherapy in
non-small lung cancer patients: Analysis based on the data in practical use
with confirmed denominator
Yukiko Miura, Yoshinobu Saito, Yuji Minegishi, Arata Azuma, Akihiko Gemma.
Internal Medicine, Division of Pulmonary Medicine Infection and Oncology,
Nippon Medical School, Tokyo, Japan

Background: Gemcitabine (GEM), which is often used for non-small cell lung
cancer (NSCLC), was reported to induce interstitial lung disease (ILD) in Japan.
Presently, all-case postmarketing surveillance came to be generally conducted
after the launch of new anti-cancer drug to investigate less-frequently but serious
adverse drug reactions such as ILD in Japan. However, all-case surveillance had
not been conducted for GEM and there is few data of GEM-induced ILD incidence
in NSCLC practical use with confirmed denominator.
Objectives: To investigate incidence rate, severity and risk factors of ILD in
NSCLC patients with GEM chemotherapy in single institute.
Methods: We conducted a retrospective observational study of all NSCLC patients
who received GEM in our hospital through medical records.
Results: 172 patients received chemotherapy for NSCLC with GEM. ILD devel-
oped in five (2.9%) among these patients. ILD developed 10 to 80 days after the
first administration of GEM. Of the five patients, four patients improved by steroid,
whereas one patient died despite steroid therapy. Patient’s characteristics reported
to be as risk factors of drug-induced ILD, such as age, performance status, and
smoking history, concomitant use of anti-cancer drugs, were compared between
ILD and non-ILD patients. However, significant differences were not detected.
Conclusions: Incidence rate of GEM-associated ILD in NSCLC patients was 2.9%
in this study. Most of the patients who developed ILD had a good prognosis but
one of them had a fatal outcome. We weigh the difference between our result and
previous reports of GEM-associated ILD.

P3742
Lymphoid hyperplasia and eosinophilic pneumonia as histologic
manifestations of amiodarone-induced lung toxicity
Brandon T. Larsen1, Laszlo T. Vaszar2, Henry D. Tazelaar3, Thomas V. Colby3.
1Pathology, University of Arizona, Tucson, AZ, 2Medicine, 3Laboratory Medicine
and Pathology, Mayo Clinic Arizona, Scottsdale, AZ, United States

Background: Amiodarone use is often limited by lung toxicity. Amiodarone lung
disease (ALD) classically manifests as organizing pneumonia with intra-alveolar
foamy macrophages, but other patterns may occur. Herein we report two previ-
ously unreported patterns of ALD, lymphoid hyperplasia (LH) and eosinophilic
pneumonia (EP).
Method: We identified patients with LH or EP as a prominent feature among 75
cases of probable ALD from the authors’ teaching files collected from 1997-2010.
Clinical history and wedge biopsies were reviewed.
Results: Twelve patients (7 men) met inclusion criteria. Median age was 71 years.
Amiodarone dose was known in 10 cases (median 200mg/d). Treatment duration
was known in 8 cases and ranged from 1 to 9 years. Thoracic imaging showed
diffuse infiltrates concerning for ALD. Histologic review revealed intra-alveolar
foamy macrophages in all cases. Eight cases prominently displayed patterns of LH
including diffuse LH (7), follicular bronchiolitis (5), lymphocytic interstitial pneu-
monia (2), and lymphocytic perivascular cuffing (2). Two showed features of acute
EP including diffuse alveolar damage with abundant eosinophils. Two showed
features of chronic EP including interstitial pneumonia with abundant eosinophils,
patchy organization, fibrinous exudates, and interstitial thickening. One chronic
EP case also showed focal LH. Additional features included intra-alveolar giant
cells (6), pleuritis (3), small poorly-formed granulomas (3), and thrombi (2).
Conclusions: Lymphoid hyperplasia and eosinophilic pneumonia are previously
unrecognized histopathologic manifestations of ALD, and amiodarone exposure
should be included in their differential diagnosis.

P3743
Could interferon-gamma 1b have a role in treatment of fibrosing NSIP?
Barbara Bellofiore, Marialuisa Bocchino, Guiseppe Antinolfi, Antonio Ponticiello,
Roberta Di Grazia, Alessandro Sanduzzi Zamparelli, Sepideh Nikfam. Clinical
and Experimental Medicine, Respiratory Diseases, Napoli, Italy

Aim: To detect the effectiveness of Interferon-gamma 1b in patients with fibrotic

NSIP.
Methods: We reviewed clinical records and pathologic findings of 11 patients with
IPF (all males, mean age 54.2±6.3 yrs), who underwent surgical biopsy and were
treated with IFN-gamma 1b between 2005 and 2007.
In all patients, before therapy, after 6 and 12 (T2) months of treatment, the
following parameters had been measured: lung volumes, DLCO, mPAP estimated
at a doppler echocardiography. Biopsy slides were reviewed by two pathologists
and reclassified according to the ATS/ERS consensus classification of interstitial
pneumonia.
Results: 5 out of 11 patients, previously diagnosed as Usual Interstitial Pneumonia,
after the revision were identified as fibrotic NSIP. In ]real UIP subgroup, 2 patients
died after 6 months of treatment, while all the 5 patients with fNSIP achieved
at least 18 months of treatment with IFN gamma. Although the baseline values
in NSIP group were better than those of UIP group, no significant difference in
baseline lung function was observed between the two cohorts. In NSIP patients
FVC (70.16±18,5% at T0 vs 72.4±24,8% at T2, p>0,05), TLC (64.2±8,7% at T0
vs 65.7±14.4% at T2, p>0,05) and DLCOsb (47.3±17.2% at T0 vs 47.8±17.2%
at T2, p>0,05) showed a slight improvement trend over time. only the mPAP value
showed a significant worsening after 12 months of treatment (27.18±8,7% at T0
vs 41.2±13,3% at T2, p =0,02).
Conclusion: In this post-hoc analysis IFN-gamma 1b therapy showed a trend to-
ward reduced disease progression in NSIP patients. The effects on the deterioration
of the mPAP values need further investigation through more invasive procedures,
such as the right heart catheterization.

P3744
The clinical dynamic changes and prognosis analysis in patients with
cryptogenic organizing pneumonia
Xin Zhang. Respiratory Respiratory, Beijing Institute of Respiratory Medicine,
Beijing Chaoyang Hospital-Affiliate of Capital Medical University, Beijing, China

Background: Cryptogenic organizing pneumonia (COP) is a common subtype of
idiopathic interstitial pneumonia (IIP), which has a multivariate clinical feature.
Objectives: To characterize the clinical dynamic changes and to identify predictive
factors for relapse of patients with COP.
Methods: 73 COP patients were diagnosed in our hospital from Jan 1,1998 to Oct
1, 2009 and followed up until March 31, 2010.
Results: 1) 78.5% (57/73) Patients with subacute onset responded well to steroid.
Most patients showed significant improvement during the first three months. 2)
Consolidation, ground glass opacity and reticular shadow were three most common
abnormal patterns on CT scan during the early stage of the disease. Ground glass
opacity (GGO) could progress into consolidation, later, in turn, inverted into GGO
and then resolved completely after corticosteroid treatment. Consolidation and
ground glass opacity showed rapid and significant resolution after the treatment.
Reticular shadow resolved slowly. 4) 23.3% (17/73) patients went through relapses.
70.6% (12/17) relapses occurred during the first year after the treatment when the
steroid is stopped or tapering (≤10mg/d).
Conclusions: 1) COP runs a benign course and shows a significant improvement
on pulmonary function test and Chest CT in response to steroids. 2) Relapses
occur frequently when steroid is tapered ≤10mg/d or stopped, mostly during the
first year. Relapses do not affect the outcome. 3) Deceased diffusing capacity and
hypoxemia maybe important predictors of the relapses and tapering too fast may
increase the risk of relapse.

P3745
Follow up 1 year of amiodarone pulmonary effects
Galina Orlova, Juliya Nikolaeva, Larisa Kiruchina, Aleksandra Speranskaya,
Vitaliy Perley, Aleksey Gichkin. Laboratory of Environment and Occupational
Pulmonology, Scientific Research Institute for Pulmonology I.P.Pavlov’s State
Medical University, Saint-Petersburg, Russian Federation

Amiodaron has numerous side-effects and the pulmonary toxicity (PT) is the most
serious.
Aim: To analyse the theraputic prognosis of amiodaron-indused PT (AIPT).
Methods: 14 AIPT patients (mean age 66,0±1,2 yr), received amiodarone (300-400
mg/day) for 47,6±3,5 months due to cardiac arrhythmia, were investigated. X-ray,
computer tomography (CT), complex lung function examination, echodopplercar-
diography were performed. All patients discontinued the amiodarone and received
prednisolone (60-20 mg/day) with gradual tapering up to 5-10 mg/day for 6
months. Lung biopsy was done in 2 cases and confirmed interstitial pulmonary
fibrosis.
Results: AIPT was diagnosed over 2,7 yr after the clinical manifestation. The
onset of AIPT was acute in 3, subacute in 8, insidious in 2 cases. The frequency
of CT signs were: interstitial - 1,0, nodule - 0,22 and infiltrative or “ground glass”
- 0,78. Restrictive type of functional disorders (0,89), pulmonary hypertension
33,7±1,18 mm Hg and cor pulmonale (0,57) were revealed. In 2 cases it was
amiodaron-indused thireoiditis. After 1 yr therapy the improvement of clinical
(0,83) and CT (0,83) signs, lung functional tests (DLCO, p<0,05; VC, p<0,005;
RV, p<0,001; DLCO, p<0.05) were observed. The rapid decrease of prednisolone
dose in 2 cases lead to the clinical and CT deterioration.
Conclusion: The corticosteroid treatment of AIPT is of therapeutic value and must
be prolonged with carefully tapering to avoid the deterioration.
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P3746
Combined pulmonary fibrosis and emphysema. Descriptive analysis from a
specialized clinic of interstitial lung disease
M. Asunción Nieto1, Beatriz Morales1, Covadonga Feranadez-Golfín2,
Paola Benedetti1, Gema Rodriguez-Trigo1, Ina Gerasimova1, José
Luis Álvarez-Sala Walther1. 1Pneumology, Hospital Clínico San Carlos.
Universidad Complutense de Madrid, Madrid, Spain; 2Cardiology, Hospital
Clínico San Carlos. Universidad Clínico San Carlos, Madrid, Spain

The combination of pulmonary fibrosis and emphysema (CPFE) is a recently
defined syndrome characterized with pulmonary fibrosis (PF) and emphysema.
Aim: To analyze the clinical, functional, radiological and echocardiographic fea-
tures in patients with CPFE.
Method: Prospective study conducted in a specialized clinic of ILD from
01/01/2007 to 31/12/2010. PF was defined as reticular opacities with peripheral
and basal predominance, honeycombing, architectural distortion and/or traction
bronchiectasis without ground glass opacities in HRTC and emphysema as the
presence of areas of low attenuation with a very thin or no wall and/or bullaes
with upper zone predominance.
Results: We anlized 20 patients, 90% men; mean age 74 years; 91% were smokers
or ex-smokers, 60% had dyspnoea, 75% basal crackles and 25% finger clubbing.
The pulmonary function tests are shown in table 1. Pulmonary hypertension was
detected in 5 of 10 patients who underwent echocardiography.

Pulmonary function tests in 20 patients

Mean SD

FEV1/FVC % 72 10
FEV1% pred 86 18
FVC % pred 90 17
TLC % pred 81 17
RV % pred 88 35
RV/TLC % pred 104 24
TLCO % pred 46 20
PaO2 ar rest 62 9
6 Minute Walking Distance 435 96
SpO2 at exercise 84 8

SD: standard deviation; FVC: forced vital capacity; FEV1: forced expiratory volume in one sec-
ond; TLC: total lung capacity; RV: residual volume; TLCO: transfer factor for carbon monoxide;
PaO2: partial pressure of oxigen in arterial blood; Spo2: arterial oxigen saturation.

Conclusions: The finding of lung volumes normal o minimally altered in contrast
to a severe reduction in TLCO and arterial hypoxemia should alert to the possibility
of CPFE. The prevalence of PH in these patients is high.

P3747
The King’s sarcoid questionnaire (KSQ): The development of a novel health
related quality of life (HRQOL) questionnaire
Amit Patel1, Richard Siegert2 , Akin Sowemimo1, Daniel Creamer4,
Genevieve Larkin5, Athol Wells3, Irene Higginson2, Surinder Birring1. 1Division
of Asthma, Allergy and Lung Biology, King’s College London, London, United
Kingdom; 2Dept. of Palliative Care, Policy & Rehabilitation, Cicely Saunders
Institute, King’s College London, London, United Kingdom; 3Dept. of
Respiratory Medicine, Royal Brompton Hospital, London, United Kingdom;
4Dept. of Dermatology, King’s College Hospital, London, United Kingdom;
5Dept. of Opthalmology, King’s College Hospital, London, United Kingdom

Health related quality of life (HRQOL) is impaired in sarcoidosis. Fatigue, pain,
cough, breathlessness, visual disturbance and appearance of skin lesions are com-
mon concerns of patients. There is a paucity of validated disease specific tools
to assess HRQOL of patients with sarcoidosis. We set out to develop a sarcoido-
sis specific HRQOL questionnaire. Items were generated from patient interviews
(n=23), review of literature and a multi-disciplinary team meeting. A modular
questionnaire was recommended because of the multisystem nature of sarcoidosis.
A preliminary questionnaire consisted of 65 items and a 7 point Likert response
scale. The preliminary King’s Sarcoid Questionnaire (KSQ) was tested in 205 pa-
tients (184 lung, 55 skin, and 45 eye disease) at two sites (King’s College Hospital
and the Royal Brompton Hospital). The following items were removed: 1) floor
effect >60% of participants responded “rarely” or “never” (8 items), 2) inter-item
correlations of r>0.8 (12 items), 3) items that did not fit unidimensional scales
following Rasch analysis (11 items). The King’s Sarcoid Questionnaire (KSQ)
comprises of 5 modules: general QOL (12 items), lung (8 items), medication and
side-effects (3 items), skin (4 items) and eyes (7 items). The KSQ is currently
undergoing evaluation of test re-test reliability and responsiveness to change.

P3748
Evaluation of the COPD assessment test (CAT) for measuring health-related
quality of life in patients with interstitial lung disease
Kazuma Nagata, Keisuke Tomii, Michio Hayashi, Kojiro Otsuka, Ryo Tachikawa,
Kyoko Otsuka. Respiratory Medicine, Kobe City Medical Center General
Hospital, Kobe, Japan

There is a need for a short, simple, and well validated instrument to assess health-

related quality of life (HRQL) in patients with interstitial lung disease (ILD). The
study was conducted to evaluate the validity of the COPD assessment test (CAT),
which is a newly developed short and simple questionnaire for COPD with good
measurement properties, in ILD.
52 ILD patients completed the CAT and the St. George’s Respiratory Questionnaire
(SGRQ). The patients also completed the MRC dyspnea scale, the Leicester Cough
Questionnaire (LCQ), and the Hospital Anxiety and Depression Scale (HADS)
and also underwent a six-minute walk test, pulmonary function tests, and arterial
blood gas analysis.
The correlation between the CAT score and the SGRQ total score was very strong
(r=0.93, p<0.0001). The CAT score was also significantly correlated with the
SGRQ symptoms score (r=0.74, p<0.0001), with the SGRQ activity score (r=0.87,
p<0.0001), and with the SGRQ impact score (r=0.89, p<0.0001). Stepwise multi-
ple regression analysis demonstrated that the MRC score and the LCQ score were
the most strongly contributing factors to both the CAT score and the SGRQ total
score. The CAT is a short and simple questionnaire for assessing ILD health status
with good measurement properties.

P3749
Fungal colonization in interstitial lung diseases
Ilya Sivokozov1, Olga Lovacheva1, Eugene Shmelev2, Elena Larionova3.
1Endoscopy Dept, CTRI RAMS, Moscow, Russian Federation; 2Granulomatosis
Diseases Dept, CTRI RAMS, Moscow, Russian Federation; 3Microbiology Dept,
CTRI RAMS, Moscow, Russian Federation

Background: Many of interstitial lung diasease are tend to impair the immunity,
thus patients in this group have a higher risk of fungal diseases. But still little is
known regarding the role of fungal colonization in interstitial lung diseases, when
fungi are not definite a causative agent.
Aim: To investigate the incidence and effects of fungal colonization of lower
respiratory tract using PCR of bronchaoalveolar lavage (BAL) specimens among
patients with sarcoidosis and extrincsic allergic alveolitis (EAA).
Materials: 132 patients with sarcoidosis, and 80 patients with EAA undergo
BAL with further PCR test for A. fumigatus and C. albicans using commercial
assays. Cytology of BAL, different disease parameters including functional tests,
radiology were analyzed.
Results: In sarcoidosis patients, Aspergillus was found in 22 cases (16.7%), 14
were males, and Candida detected in 11 cases (8.3%) - 3 were males. Among EAA
patients, Aspergillus detected in 13 cases (16.2%), 5 were males, and Candida in 9
(11.3%) cases, 4 were males. In sarcoidosis, Candida colonization was associated
with lower FVC (72%), DLCO (64%), and higher neutrophils level in BAL (32%),
as also disease duration (112.8 weeks) vs patients without it (92%, 88%, 9%
and 38.2 weeks, respectively). In EAA Candida detection was also associated
with lower DLCO (58%), 6-minute walk test distance (340 m), higher neutrophils
level in BAL (34%), disease duration (107.3 weeks) vs patients without it (72%,
421 m, 12% and 48.7 weeks, respectively). Aspergillus detection altered disease
parameters in similar way.
Conclusion: Colonization of respiratory tract with fungi in interstitial lung diseases
plays a prominent role in deterioration of disease.

P3750
Forced vital capacity decreases rapidly in patients with idiopathic upper
lobe-dominant pulmonary fibrosis
Kentaro Watanabe1, Taishi Harada1, Takako Hirota1, Kazuki Nabeshima2,
Masaki Fujita1, Nobuhiko Nagata3. 1Respiratory Medicine, Fukuoka University
School of Medicine, Fukuoka, Japan; 2Pathology, Fukuoka University School of
Medicine, Fukuoka, Japan; 3Respiratory Medicine, Fukuoka University Chikushi
Hospital, Fukuoka, Japan

We present five patients with upper lobe-dominant pulmonary fibrosis of un-
known etiology that does not fit any of the currently defined subsets of idiopathic
interstitial pneumonias. We describe the clinical, functional, and pathological char-
acteristics of this disorder, which we have provisionally termed idiopathic upper
lobe-dominant pulmonary fibrosis (iULPF).
All patients were slender, with a body mass index of 16.0–17.9 kg/m2. Four of the
five patients had recurrent pneumothorax. Their pathological characteristics were
as follows: 1) upper lobe-dominant subpleural proliferation of elastic fibers asso-
ciated with deposition of mature collagen in alveolar lumens; 2) isolated fibrotic
areas containing alveolar lumens filled with mature collagen were occasionally
found in the lung parenchyma distant from the subpleural fibroelastosis; 3) visceral
pleura adjacent to the subpleural fibroelastosis were often thickened and contained
hyalinized collagen fibers; 4) there was an abrupt transition from subpleural fibrotic
areas to less-involved pulmonary parenchyma; and 5) destruction of the lung archi-
tecture was minimal and fibroblastic foci were rarely seen. Ventilatory impairment
was also characteristic of this condition. The median yearly decline in forced vital
capacity in iULPF patients was –20.3% (range, –7.7% to –27.1%), which was
more rapid than that reported for chronic fibrosing interstitial pneumonias such as
idiopathic pulmonary fibrosis.
iULPF is a unique pulmonary fibrosis that results in rapid deterioration of ventila-
tory function. It should be differentiated from other idiopathic fibrosing interstitial
pneumonias.
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P3751
Pulmonary hypertension and right ventricular impairment in patients with
interstitial pneumonia
Nina Karoli, Andrey Rebrov. Hospital Therapy Department, Saratov State
Medical University, Saratov, Russian Federation

There is little date about frequency of pulmonary hypertension (PH) and right ven-
tricular (RV) impairment in patients with idiopathic interstitial pneumonia (IIP).
In this work we examined the prevalence PH in these disorders using noninvasive
cardiopulmonary evaluation.
40 patients (aged 50,33±2,55) with IIP have been studied in early period af-
ter IIP diagnosed. Criteria of exception were the clinical displays heart dis-
ease, arterial hypertension. Control group have made 14 normotensive volunteers
(aged 47,57±1,86). All patients were studied using realtime, phased array, two-
dimensional Doppler echocardiography. The pulmonary artery systolic pressure
(SP) was calculated as the sum of the transtricuspid pressure gradient and the right
atrial pressure.
Results: Pulmonary hypertension (SP>35 mm Hg) is revealed at 15 patients with
IIP and SP>40 mm Hg – at 7 (17.5%). Doppler-estimated SP at the patients with
IIP exceeded SP at the healthy persons (33,24±1,97 mm Hg and 25,61±1,18 mm
Hg, p<0.001). RV hypertrophy was present in 23 (57.5% patients (p<0.001), RV
dilation was present in 76,5% patients with IIP (p<0.001). RV diastolic dysfunc-
tion was revealed in 65% patients. Right atrial diameter in patients with IIP was
significantly higher than at the healthy persons (p<0.001). RV wall in patients with
IIP was significantly higher than at the healthy persons (p<0.001). RV diastolic
dysfunction we revealed in 56% pts.
We noted correlations between SP and dyspnoe intensity (scale MRS) (r=0,63,
p<0,01), VC (r=-0,61, p<0,01), FVC (r=-0,39, p<0,01), FEV1 (-0.38, p<0.01),
SaO2 (r=-0,58, p<0,01).
Conclusion: Pulmonary hypertension and right ventricular abnormalities is com-
mon in patients with IIP.

P3752
Interstitial lung diseases in Europe
Roberto Carbone1, Rosangela Filiberti2 , Edoardo Savarino1, Riccardo Ghio1,
Alberto Ballestrero1. 1DI.M.I., University of Genoa, Gneoa, Italy; 2Division of
Environmental Epidemiology, National Cancer Research Institute, Genoa, Italy

Background: Interstitial lung diseases (ILD) comprise a disomogeneous group of
more than 200 pulmonary disorders and are progressive life-threatening diseases.
Etiology is unknown in a variety of ILD. ILD are considered rare diseases, never-
theless they constitute 15-20% of all respiratory pathologies as compared to 6-25%
of COPD and to 0.8-0.9% of respiratory tumours. Knowledge of epidemiology of
ILD would be important to the planning of services for these patients, but so far
ILD have not been well characterized.
Aim: To quantify the burden of the ILD in Europe.
Methods: English articles on ILD epidemiology in Europe were reviewed using
PubMed as the search engine.
Results and conclusions: In Europe, ILD incidence rates ranged from 3.62 (South
of Spain) to 7.6 cases ×100,000 inhabitants (Spain) according to different studies.
In the majority of cases a male predominance was found. Among ILD, the most
frequent entities were idiopathic pulmonary fibrosis (IPF: 19-39% of all ILD),
sarcoidosis (12-35%) and hypersensitivity pneumonia (3-12%). Incidence rates
of IPF and sarcoidosis ranged from 0.93 (Greece) to 6.78 cases ×100,000 (UK)
and from 1.07 (Greece) to 5.59 ×100,000 (UK), respectively. Median age at
diagnosis was about 61 years for IPF and 42 years for sarcoidosis. Fibrotic NSIP
was considered as a new subgroup, making up 20-35% of patients previously
diagnosed as IPF. Few data exist on the frequency of ILD and discrepancies among
different areas have been observed. Differences in part real, but are due to the
use of disomogeneous sources (disease registries, selected clinical series, different
study designs), to the inclusion of incident or prevalent cases, to variable criteria
for diagnosis, or to selection bias.

P3753
Effect of PDE-5 inhibitor treatment in patients with interstitial lung disease
and pulmonary hypertension
Gregor S. Zimmermann1, Katharina Jakob1, Werner von Wulffen1,
Patrick Huppmann1, Tobias Meis1, Vivian Arias Herrera1, Carlos Baezner1,
Franziska Ihle1, Jens Geiseler2, Julia Fresenius2, Hanno H. Leuchte3,
Rainer Baumgartner3, Juergen Behr4, Claus Neurohr1. 1Department of Internal
Medicine I, Division of Respiratory Diseases, Ludwig-Maximilians-University,
Munich, Germany; 2Department of Intensive Care, Asklepios Klinik
Munich-Gauting, Gauting, Germany; 3Department of Internal Medicine II,
Krankenhaus Neuwittelsbach, Munich, Germany; 4Department for Internal
Medicine III, Department of Pneumology, Ruhr-University, Klinikum
Bergmannsheil, Bochum, Germany

Background: Interstitial Lung Diseases (ILD) are often associated with pul-
monary hypertension. The aim of our study was to evaluate the therapeutic benefit
of phosphodiesterase-5 inhibitors in pulmonary hypertension in patients with ILD
and stable pulmonary function tests.
Methods: 7 patients (3 female, mean age 54.8±11.2 yrs.) with ILD (vital ca-
pacity 52.6±15.9% predicted, n=3 idiopathic pulmonary fibrosis, n=2 chronic

hypersensitivity pneumonitis and n=2 sarcoidosis) were treated after right heart
catheterization with phosphodiesterase-5 inhibitor (4 sildenafil, 3 tadalafil). We
performed a follow up of these patients with a right heart catheterization and
obtained 6 minute walk and measurement of brain natriuretic peptide.
Results: Right heart catheterization showed impaired pulmonary hemodynamic
measurement (PAm 42.1±6.4 mmHg; CI 2.52±0.46 l/min/m2; PVR 537.6±128
dyn·s/cm5). Six minute walk (266.7±146 m) and BNP (228.7±94.7 pg/ml) revealed
a severe impairment of the functional status. After treatment with PDE-5 inhibitor
(7±3.6 months) there was a significant increase in cardiac index (CI 2.78±0.53
l/min/m2, p<0.05). PAm and PVR improved, but these change were not significant
(PAm 37.1±5.99 mmHg, p<0.29, PVR 448.8±156 dyn·s/cm5, p<0.18). BNP and
six minute walk showed no significant change (6MW 287.7±39.9 m, p<0.63,
BNP 225. ± 148.39 pg/ml).
Conclusion: Our data suggest that treatment with PDE-5 inhibitor in ILD and
pulmonary hypertension might have potentially therapeutic effects on pulmonary
hemodynamics.

P3754
Pulmonary hypertension in patients with interstitial lung disease
Zeynep Dogrul1, Sinan Erginel1, Huseyin Yildirim1, Guntulu Ak1,
Ragip Ozkan2, Fusun Alatas1, Muzaffer Metintas1. 1Department of Chest
Disease, Eskisehir Osmangazi University, Medical Faculty, Eskisehir, Turkey;
2Department of Radiology, Eskisehir Osmangazi University, Medical Faculty,
Eskisehir, Turkey

Pulmonary hypertension (PH) is commonly seen in patients with interstitial lung
disease (ILD), and is associated with a worse prognosis. The aim of this study was
to determine the prevalence and characteristics of PH in patients with ILD.
Demographic and clinical characteristics, physiological studies, six-minute-
walking test (6MWT) and high resolution computed tomography (HRCT) results
were prospectively collected, and compared between patients with and without
PH. Pulmonary hypertension was defined by right heart catheterization as mean
pulmonary artery pressure > or =25 mm Hg and pulmonary artery occlusion
pressure < or =15 mm Hg.
The study cohort consisted of 30 patients. The final diagnoses of these patients were
idiopatic pulmonary fibrosis (n=15), asbestosis (n=3), chronic sarcoidosis (n=5),
chronic hypersensitivity pneumonitis (n=3), and un-classified (n=4). Fourteen pa-
tients (46.6%) were found to have PH. The mean pulmonary arterial pressure in
PH patients was 32.9±6.8 mm Hg, and 18.2±3.5 mm Hg in non-PH patients
(p <0.001). When compared with non-PH subjects, patients with PH exhibited
lower six-minute-walk distance (415±41 m vs. 260±95 m, p <0.001). In addition
to these, patients with PH had the following clinical characteristics: advanced
HRCT fibrosis score, decreased oxygen saturation during 6MWT, and decreased
percentage of predicted FVC, percentage of predicted FEV1, and percentage of
predicted diffusing capacity for carbon monoxide. Our findings revealed that pul-
monary hypertension occurs commonly in ILD. Pulmonary hypertension plays an
important and underappreciated role in the functional status of patients with ILD.

P3755
Resting PaO2 and 6MWT as diagnostic index for nocturnal oxygen
desaturation in diffuse parenchymal lung diseases
Sheetu Singh1, Manohar Lal Gupta1, Ravinder Singh2, Virendra Singh2. 1Chest
& Tuberculosis, SMS Medical College, Jaipur, Rajasthan, India; 2Pulmonary
Medicine, SMS Medical College & Hospital, Jaipur, Rajasthan, India

Introduction: Despite of normal daytime oxygen saturation many patients of dif-
fuse parenchymal lung disease (DPLD) desaturate during night time. Such patients
may develop signs of pulmonary arterial hypertension (PAH) which increases the
mortality and morbidity in DPLD. Our aim was to document the magnitude of
nocturnal oxygen desaturation and find its predictors in DPLD.
Methods: It was a cross sectional and observational study. 48 consecutive patients
of DPLD were recruited. Idiopathic pulmonary fibrosis (IPF) was diagnosed by
ATS/ERS guidelines 2002 and other DPLD by their clinical and radiological pre-
sentation. Arterial blood gas analysis, six minute walk test (6MWT) and overnight
pulse oximetry were done and variables such as time spent with nocturnal oxygen
saturation (SpO2) below 90%, mean SpO2, worst SpO2 and apnea - hypopnea
index were recorded.
Results: Amongst 48 subjects, 35 (72.9%) patients had IPF, 9 (18.8%) patients
had hypersensitivity pneumonitis and 4 (8.3%) patients had stage 4 sarcoidosis.
Nocturnal desaturation (>10% of sleep time with SpO2<90%) was observed in
20 (41.7%) subjects. The desaturators were found to have resting daytime PaO2
of less than 61mm of Hg (p=0.0015), end SpO2 after 6MWT ≤83.5% (p=0.0077)
and distance walked during 6MWT ≤380.4m (p=0.0051). Based on cut off values
of these variables an index called desaturation index was evolved which had 95%
sensitivity.
Conclusion: Significant nocturnal oxygen desaturation occurs in many patients
of DPLD despite of normal resting SpO2. A desaturation index based on PaO2,
end SpO2 after 6MWT and distance walked during 6MWT was found to be 95%
sensitive in diagnosing nocturnal desaturation.
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P3756
Drug induced lung disease: 11 cases
Elif Kupeli, Tugce Sahin Ozdemirel, Zeynep Erayman Ozen, Gaye Ulubay,
Sule Akcay, Fusun Oner Eyuboglu. Pulmonary Diseases, Baskent University
School of Medicine, Ankara, Turkey

Drug induced lung disease (DILD) is the most common cause of iatrogenic damage
to the lungs. More than 350 drugs have been identified leading to DILD. We evalu-
ated the characteristics of patients with DILD between 2007-2010, at our institution
retrospectively, for demographic features, pulmonary function tests (PFT), diffu-
sion capacities, high resolution computed tomograms (HRCT) findings, diagnostic
methods and treatment modalities. 11 patients (M:F=9:2, mean age 60±20.3) were
identified with DILD. 3 had chronic myeloid leukemia; congestive heart failure,
asthma, testicular cancer, malignant melanoma, acute lymphocytic and myelocytic
leukemia, renal transplantation and lung cancer was diagnosed in one patient
each. Cough, respiratory failure and fever were the most common symptoms. 4
patients exhibited normal, 5 revealed restrictive, one patient for each revealed
obstructive and mixed PFTs. Diffusion capacities in 6 patients were low. Ground
glass opacities (2), bilateral patchy consolidation (2), interstitial fibrosis (2), pleural
effusion (1) were evident in HRCT, however 1 patient revealed no abnormality.
3 patients underwent bronchoscopy for bronchoalveoler lavage. Infectious causes
were excluded by microbiological and laboratory tests. Lung involvement was
thought to be due to bleomycine (1), methotrexate (1), cyclophosphamide (1),
cisplatin (1), dasatinib (2), Ara-C (2), cilazapril (1), amiodaron (1), tacrolimus
(1). Radiological and clinical improvement was achieved with systemic steroids
in 10 and cessation of the drug in one. DILD can cause significant mortality and
morbidity. We believe that consequence of DILD could be reduced by high degree
of suspicion and by excluding other causes for common pulmonary symptoms and
abnormal radiographic findings.

P3757
Quadriceps function is reduced in fibrotic idiopathic interstitial pneumonia
Laura Mendoza1, Athena Gogali2, Samuel Kemp3, Dinesh Shrikrishna3,
Abigail Jackson3, Gabriel Cavada4, Michael Polkey3, Athol Wells5,
Nicholas Hopkinson3. 1Seccion Neumologia, Hospital Clinico Universidad de
Chile, Santiago, Chile; 2Respiratory Unit, University Hospital of Ioannina,
Ioannina, Greece; 3Respiratory Muscle Laboratory, Royal Brompton Hospital,
London, United Kingdom; 4Escuela de Salud Publica, Universidad de Chile,
Santiago, Chile; 5Interstitial Lung Diseases Unit, Royal Brompton Hospital,
London, United Kingdom

Introduction: Little is known about the quadriceps function and its role in exercise
capacity in Fibrotic Idiopathic Interstitial Pneumonia, FIIP.
Methods: To compare quadriceps function in patients with FIIP and healthy
controls and relate it to exercise capacity, 25 patients with FIIP, FVC 78.7% pre-
dicted, TLco 40.3% predicted and 25 age-matched healthy controls were studied.
Measurements included FFM, respiratory muscle strength, voluntary quadriceps
strength (QMVC), twitch quadriceps force (TwQ), an endurance protocol of 5
minutes of repetitive magnetic stimulation of the quadriceps and the 6MWT.

Results: Both groups had comparable anthropometrics and respiratory muscle
strength. Quadriceps force declined more rapidly in patients in the endurance
protocol.
TwQ was lower in patients.
In controls there was a significant relationship between quadriceps endurance and
6MWD (r2 0.40, p=0.016). In patients, stepwise regression analysis left only PaO2
as a significant correlate of 6MWD (r2 0.30, p =0.022)
Conclusions: Patients with FIIP have significantly impaired quadriceps strength
and endurance. In contrast to controls, quadriceps function is not correlated with
6MWD.

P3758
Assessment of cardiac involvement in patients with sarcoidosis
Vasileios Kouranos1, Aggeliki Rapti2, Elias Gialafos3, Konstantina Aggeli3,
Maria Ntouskou4, Anastasios Kallianos2, Ourania Anagnostopoulou1,
George Tzelepis5. 18th Pulmonary Clinic, General Hospital of Chest Diseases
“Sotiria”, Athens, Greece; 22nd Pulmonary Clinic, General Hospital of Chest
Diseases “Sotiria”, Athens, Greece; 31st Cardiology Clinic, University of Athens,
Athens, Greece; 4Bioiatriki Medical Center, University of Athens, Athens,
Greece; 5Clinic of Pathophysiology, University of Athens, Athens, Greece

Background: Cardiac involvement remains an important prognostic factor in pa-
tients with sarcoidosis. However, early diagnosis of cardiac sarcoidosis has been
difficult because the clinical manifestations are not specific and the sensitivity and
specificity of the diagnostic modalities are limited.
Methods: Patients with biopsy proven sarcoidosis were prospectively recruited
from the outpatient clinic of sarcoidosis and underwent a full cardiopulmonary
monitoring including pulmonary function tests, a 12-lead electrocardiography,
echocardiography, a 24-hour ambulatory ECG and cardiac magnetic resonance
imaging (MRI) when appropriate. Cardiac involvement was assessed based on
known established Japanese Ministry of Health (JMH) criteria and on modified
criteria using MRI as a major criterion for cardiac sarcoidosis. All consecutive
patients were followed for 5 years for major adverse events.
Results: Seventy patients (43 female) were enrolled with median age 49.96±12.83
years old and disease duration 4.44±5.27 years. Cardiac involvement was identified
with the modified criteria in 27 patients (38.5%) while 10 (14.3%) patients were
found based on the JMH criteria, showing a more than two-fold higher rate for
the MRI group (p=0.005). On follow-up, 9 patients had adverse events including
5 cardiac deaths. All patients with cardiac cause of death had cardiac sarcoidosis
based on the modified criteria.
Conclusion: Evaluation of myocardial involvement in sarcoidosis with the use
of MRI as a major criterion appears to be more sensitive than current consensus
criteria and associated with future adverse events including cardiac death. Cardiac
MRI evaluation may be of great importance in the early diagnosis of cardiac
sarcoidosis.

P3759
Prognostic significance of serum markers in acute exacerbation of idiopathic
interstitial pneumonias
Toru Arai1,2, Yoshikazu Inoue2, Kazunobu Tachibana1,2, Yasushi Inoue1,
Akihide Nishiyama1, Chikatoshi Sugimoto1, Tomoko Kagawa1,
Tomohisa Okuma3, Masanori Akira3, Masanori Kitaichi4, Seiji Hayashi1.
1Department of Respiratory Medicine, National Hospital Organization
Kinki-Chuo Chest Medical Center, Sakai, Osaka, Japan; 2Clinical Research
Center, National Hospital Organization Kinki-Chuo Chest Medical Center, Sakai,
Osaka, Japan; 3Department of Radiology, National Hospital Organization
Kinki-Chuo Chest Medical Center, Sakai, Osaka, Japan; 4Department of
Pathology, National Hospital Organization Kinki-Chuo Chest Medical Center,
Sakai, Osaka, Japan

Introduction: Acute exacerbation (AE) of idiopathic interstitial pneumonias (IIPs)
is a topic for recent years. We have shown that diffuse pattern of high resolution
CT (HRCT) at AE of idiopathic pulmonary fibrosis (IPF) is a worse prognostic
factor (Akira, AJRCCM 2008). Prognostic significance of serum levels of KL-6
and surfactant protein (SP)-D in AE of IIPs has not been clarified sufficiently.
Aim: We examined clinical findings in AE of IIPs retrospectively to clarify the
significance of serum KL-6 and SP-D as a prognostic factor.
Subjects: Seventy cases of AE of IIPs were diagnosed according to the guideline
of Japanese Respiratory Society in 2004 and classified with radiological and/or
pathological findings into two groups: IPF (n=55) and non-IPF (n=15).
Method: Serum levels of KL-6 and SP-D were compared between 30days survivors
and non-survivors. Prognostic factors determining 30days survival was examined
by logistic regression analysis among various clinical parameters including serum
markers, HRCT patterns at AE (diffuse/non-diffuse).
Results: Serum SP-D levels of 30days survivors at AE were significantly less
than that of non-survivors, however, there was no difference in serum KL-6 levels.
Serum KL-6 of patients with diffuse pattern was significantly lower than that of
patients with non-diffuse pattern. Logistic analysis revealed that serum KL-6 at
AE, white blood cell counts, immunoglobulin G, gender, complication of diabetes
meritus and pre-treatment before AE were significant factors determining 30days
survival.
Conclusions: Serum KL-6 (>1450U/ml) is a significant worse prognostic factor
determining 30 days survival in AE of IIPs.
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403. Quality of diagnosis and assessment in
primary care

P3760
How often do respiratory specialists agree with the diagnosis of COPD made
in general practice? An audit of referrals to a community based COPD centre
(BreathingSpace) in the UK
Angela Green, Gurnam Basran, Gail South. CLAHRC South Yorkshire, NHS
Rotherham, Rotherham, United Kingdom Respiratory Unit, Rotherham
Foundation Trust, Rotherham, United Kingdom Rotherham Community Health
Service, BreathingSpace, Rotherham, United Kingdom

The Rotherham BreathingSpace (BS) is a nurse-led community based centre
for the delivery of specialist care for Chronic Obstructive Pulmonary Disease
(COPD). Previous Rotherham general practice (GP) audits of COPD diagnosis
and management showed some improvements in quality between 2007 and 2008
but highlighted the current UK Quality and Outcomes Framework used in general
practice assessed only the quantity and not the quality of spirometry. The purpose
of this audit was to assess the reliability of the diagnosis of COPD made in general
practice when referred on to a specialist respiratory service (BS). A retrospective
review of a random sample of COPD patient referral forms (N=398, 207 males and
191 females) sent to BS from general practice between May 2007 and Sept 2010
was undertaken. 213 (54%) of these referrals had spirometry measures included
on the referral (mean FEV1% p = 54, FEV1/FVC= 0.59). Of the completed
assessments (N=341) BS agreed with GP diagnosis of COPD in 277 (81%) of
patients and disagreed with the COPD diagnosis in 64 (19%) of patients. The BS
non COPD diagnoses were Asthma (N=30, 9%), Restrictive lung disease (N=20,
6%), non obstructive Emphysema (N=5, 2%), Bronchiectasis (N=2, 0.6%) and no
respiratory disease (N=20, 6%). These findings suggest that 4 out of 5 COPD
diagnoses made in general practice referred to our centre (BS) are reliable but
there is still room for improvement. Further education and quality improvement is
recommended in COPD diagnosis in line with national guidelines.

P3761
A survey of pulse oximeter use by general practitioners in East Berkshire, UK
Sarah Menzies, John Wiggins. Department of Respiratory Medicine, Wexham
Park Hospital, Slough, Berkshire, United Kingdom

Introduction: The importance of measuring oxygen saturation in primary care is
highlighted in many national guidelines, such as asthma (Thorax 2008; 63(Suppl
4): iv1-121), community-acquired pneumonia (Thorax 2009; 64(Suppl 3): iii1-55),
Chronic Obstructive Pulmonary Disease and guidance on the use of emergency
oxygen. Pulse oximeters are cheap, portable, and easy to use, but it is unclear
whether they are widely utilized in the community setting.
Methods: Questionnaires were sent to all 54 general practitioner (GP) surgeries
in the region - requesting information about their pulse oximeter use and opinions
of their clinical value. A response from all practices was achieved by making
telephone contact in the event the questionnaire was not returned.
Results: Twenty-one (39%) of the 54 surgeries did not own a pulse oximeter. Of
these, 6/21 (29%) said they would not find one useful, and had no future intention
of purchasing one. Ten of these 21 surgeries (48%) were keen to obtain one, but the
main barriers to this were cost and the time required to research the market. The
inner-city surgeries were less likely to have one – 8/17 (47%) inner-city surgeries
vs. 25/37 (68%) outside the city. Of the 33 surgeries that did have an oximeter,
89% found them clinically very helpful, and the majority had just one machine
(24/33 – 73%).
Conclusions: Over a third of GP surgeries do not own a pulse oximeter – despite
clear indications for their use in the assessment of patients with respiratory illness.
Highlighting these indications to GPs, in addition to outlining their relative low
cost and ease of use may increase the popularity of this monitor of the “fifth vital
sign” in primary care.

P3762
Using population insight studies to define effective prevention and
identification interventions in COPD
Matt Kearney, Julia Crighton, Kevin Holton, Anne Moger, Robert Winter,
Sue Hill. Respiratory Programme, Dept. of Health, London, United Kingdom

Background: In England over 3 million people are living with COPD. Only
835,000 are diagnosed usually at the more severe end of the disease spectrum. The
national COPD programme highlighted the need for strategies both to prevent and
identify COPD earlier in order to fundamentally change the disease burden and
improve outcomes for people.
Objectives: To establish optimum approaches to promote positive lung health
behaviour and symptom recognition by individuals and populations at risk of
COPD.
Methods: An extensive literature review was undertaken together with stakeholder
interviews to identify reasons for limited popular awareness of COPD and under-

stand the impact of behaviour change interventions. Focus groups and interviews
with informants in priority population segments were used to derive and test
insights into effective approaches.
Results: Behaviour change interventions in COPD are more effective if targeted
on priority population segments. Collaboration with charities and commercial
organisations can help to identify and engage people at risk. Behaviour change
interventions should be tailored to the individual and the population segment.
Measurement of lung age may increase likelihood of stopping smoking. For those
who are healthy but at risk, messages should be positively framed around lung
health. For those with symptoms, negative message framing around lung disease
may be more effective in changing behavior.
Conclusions: Interventions tailored to the individual and population segment are
more likely to be effective in changing behaviour. The results of this segmentation
and insight work have informed the approach in England to the prevention and
early identification of COPD.

P3763
Poor quality of health services at primary care level is the leading cause of
uncontrolled asthma in India
J.K. Samaria1, Moosa Hussain1, Pavan Yadav MV1, Anup P.K. Ahmed1,
Manoj Meena1, Paresh Kulkarni2, Archisman Mahapatra3, Saket Sharma1.
1Department of Chest Diseases, Instt of Medical Sciences, Banaras Hindu
University, Varanasi, Uttar Pradesh, India; 2Deptt of Preventive and Social
Medicine, Instt of Medical Sciences, Banaras Hindu University, Varanasi, Uttar
Pradesh, India; 3Deptt of Biochemistry, Instt of Medical Sciences, Banaras Hindu
University, Varanasi, Uttar Pradesh, India

Background: Due to inadequate health resources in India the peripheral health
services are provided by unqualified practitioners who are unaware of management
protocols. This study attempts to assess the practices at primary care level
Method: 200 patients of Asthma were diagnosed and selected for the study. Data
was collected by interview at a tertiary care center and by auditing the prescriptions
of the practitioners
Observation: Of the 200 patients in the study 70.2% were previously diagnosed as
asthma of which only 3.38% had undergone spirometry. 16.7% of the subjects were
being treated by unqualified practitioners, while 38% and 44% by GPs (medical
graduate) and physician (PG degree) respectively. 93% patients treated by the
unqualified practitioners were uncontrolled or partially controlled. Among those
treated by unqualified practitioners 64.3% were being inappropriately prescribed
oral bronchodilators and oral steroids. Subjects treated by physicians received
appropriate treatment with 81.1% and 67.6% receiving inhaled beta2 agonist and
inhaled steroids respectively. GPs prescribed inappropriate treatment in a higher
proportion (63%) and prescribed medications like oral steroids (34.4%), oral beta2
agonists (34.4%) and thoephylline (38.8%). Only 15.5% of the subjects were being
monitored by PEFR
Conclusion: Asthmatics in India are being inadequately diagnosed, treated and
monitored. Major reason is the poor understanding of practitioners especially with
the guidelines –GINA especially in the case of unqualified practitioners and GPs.
There is need to educate the practitioners particularly those at the periphery about
the guidelines for asthma management.

P3764
Novel study design to assess the utility of the COPD assessment test (CAT)
Kevin Gruffydd-Jones1, Helen Pearce2, Steve Holmes3, Peter Kardos4,
Roger Escamila5, Roberto Dal Negro6, June Roberts7, Gilbert Nadeau2,
David Leather2, Paul Jones8. 1Box Surgery, Box, Corsham, United Kingdom;
2Respiratory Centre of Excellence, GlaxoSmithKline, London, United Kingdom;
3Park Road Surgery, Shepton Mallet, Somerset, United Kingdom;
4Gemeinschaftspraxis und Zentrum für Pneumologie, Allergologie, Schlafmedizin,
Klinik Maingau, Frankfurt, Germany; 5Service de Pneumologie, Hôpital Larrey-
CHU Toulouse, Toulouse, France; 6Divisione di Pneumologia, Ospedale Civile
Orlandi di Bussolengo, Bussolengo, Verona, Italy; 7Clinical Sciences Building,
Salford Royal Hospital Foundation Trust, Salford, United Kingdom; 8Clincial
Sciences, St George’s University of London, London, United Kingdom

Background: CAT is a new, patient completed, questionnaire designed to provide
a simple and reliable measure of health status in COPD. The CAT has been
validated against other measures of quality of life and outcomes of COPD (Jones P
et al, ERJ 2009;34:648-54). However, its ability to improve the dialogue between
patient and physicians has not been evaluated. We set out to design a study to
assess the impact of CAT on the quality of the consultation between a primary
care physician (PCP) and COPD patient.
Methods: The CAT in Primary Care Study is a randomised, parallel group study
conducted in 5 European countries. 160 PCPs without a working knowledge of
CAT are recruited to the study. Each PCP completes 6 videoed consultations
with standardised COPD patients (professional actors). PCPs are randomised to
the CAT arm: with patient notes and CAT available in the consultations; or the
non-CAT arm: with just the patient notes available.
Cases were developed to include usual patient issues, which the actors were
trained not to proactively raise with the PCP. The cases and their CAT scores were
independently verified.
Assessments are conducted by independent physicians. Each assessor will review
4 test cases for benchmarking. The assessments are based on the PCPs ability to
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identify, understand and manage the patient issues (A) and whether they reviewed
key typical COPD issues (B). The primary endpoint of the study is the comparison
of the assessment score (A+B) between the arms. The study has >90% power to
detect a 3 point (out of 40) difference between the arms.
A pilot study was successfully conducted with 10 PCPs to confirm the feasibility
of the study. The study is ongoing and results are expected late 2011.

P3765
The Breathing Bus – A primary care model for identifying undiagnosed
COPD in hard to reach populations. A pilot study
June Roberts1, Helena Cullen2, Nawar Diar Bakerly1. 1Respiratory Medicine,
Salford Royal NHS Foundation Trust, Salford, Greater Manchester, United
Kingdom; 2Adult Services, Salford Community Health, Salford, Greater
Manchester, United Kingdom

Background: COPD is frequently undiagnosed especially in socio-economically
deprived (SED) populations who are most at risk of this condition.
Aims: To improve access to hard to reach groups
To identify those most at risk of having undiagnosed COPD and to signpost to
general practice for further assessment
Methods: A mobile health bus was sited in areas of high SED with good footfall
and accessibility. Nurses trained to recognise COPD syptoms, perform FEV6
micro-spirometry and experienced in informal, non-medicalised approaches to
health and disease staffed the bus. High risk individuals (over 35 yrs, smoker or
ex-smoker with symptoms suggestive of COPD) were targeted for FEV6 micro-
spirometry. Consent was gained to share all results with own GP. Those with
unexplained respiratory symptoms and/or abnormal FEV6 readings were asked to
see their GP for further assessment. Follow up with patient experience survey took
place 8 weeks after a visit to the bus.
Results: The bus visited 6 sites on 7 occasions. 350 people visited the bus,
between 6% and 87% of contacts were from areas of high SED. Of 119 in the
high risk group, 67% men and 45% females had symptoms suggesting COPD and
of those suitable for FEV6 readings 30% of men and 38% women had airflow
obstruction: all were signposted to their GP. 48% were current smokers. Data
from the experience survey indicates that many suspected something was wrong;
accessibility and convenience prompted them to come forward for testing.
Conclusion: Our pilot work suggests that mobile units in non-clinical settings can
increase accessibility to SED groups and prompt high risk individuals to be tested
for COPD. Further work is needed.

P3766
Two year mortality of COPD in primary care in Greece: An observational
study
Markos Minas, Ioanna Verou-Katsarou, Parthena Mystridou, Eleni Apostolidou,
Hatzoglou Chrisi, Konstantinos Gourgoulianis. Respiratory Medicine
Department, University of Thessaly Medical School, Larissa, Greece

Introduction: COPD remains a significant cause of death worldwide. However,
in primary care in Greece there is still a large proportion of undiagnosed COPD
patients. Parameters associated with mortality in COPD patients have not been
identified.
Aims and objectives: To assess the parameters associated with two year mortality
in newly diagnosed COPD patients in primary care in Greece
Methods: Using an open spirometry programme, 118 newly diagnosed COPD
patients were followed up for two years. Phone contact to assess vital status was
performed every six months, whereas the study participants were examined and
performed spirometry by the study team once a year after the initial diagnosis.
Results: During the two year follow up, a great proportion of COPD patients
quitted smoking after the initial diagnosis. However, there was no change in
respiratory symptoms, and only the 68.2% showed compliance with treatment.
Overall mortality was 28.0% (33 out of 118 subjects). Parameters associated with
two year mortality in a cox regression model were age (p<0.001), smoking status
(current or former smoker, p=0.025) and history of depression (p=0.001).
Conclusion: Mortality of COPD patients in primary care in Greece remains sig-
nificant high. History of depression was associated with increased mortality and
should be taken into account when assessing COPD patients. A more intense
monitoring and better health care provided at these patients is suggested.

P3767
Exhaled nitric oxide: A useful adjunct test in assessing asthma control in
primary care – A cross-sectional exploration
Evelien Termeer1, Jiska Snoeck-Stroband2, Hanneke Nuiten1, Persijn Honkoop2,
Rik Loymans3, Bart Thoonen4, Ivo Smeele5, Jaap Sont2, Chris van Weel1,
Tjard Schermer1. 1Department of Primary and Community Care, Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands; 2Department of
Medical Decision Making, Leiden University Medical Centre, Leiden,
Netherlands; 3Department of General Practice, Academic Medical Centre
Amsterdam, Amsterdam, Netherlands; 4Diagnostic Centre, SHO, Primary Care
Diagnostic Centre Velp, Velp, Netherlands; 5Diagnostic Centre, SHL, Primary
Care Diagnostic Centre Breda, Breda, Netherlands

Background: Established markers of asthma control, symptoms and lung function

do not measure underlying bronchial inflammation and their results are sometimes
contradicting. Measuring fractional exhaled nitric oxide (FeNO) as a marker of
eosinophilic airway inflammation might offer benefit.
Aim: To explore consequences of adding FeNO as an adjunct to symptoms and
spirometry for assessing asthma control in primary care.
Methods: We performed a cross-sectional analysis of two available cohorts of
adult asthmatics. We assessed FeNO, lung function and Asthma Control Ques-
tionnaire (ACQ) levels in all participants. Pearson correlation coefficients were
calculated between FeNO, ACQ,%FEV1 predicted and%reversibility. In a scenario
analysis, patients’ asthma control was categorized according to two established
control markers, and with FeNO as an extra marker.
Results: We included 147 and 160 patients (in total 63% female; mean age 35.4).
Correlations between FeNO, symptoms and lung function were weak (max 0.240,
between FeNO and%reversibility). All three control markers were consistent in
interpretation of asthma control in 25.7% of the population. In 28.1% symptoms
and lung function were consistent but FeNO was contradicting and in another
46.3% the two established markers were contradicting.
Conclusions: We observed weak correlations between FeNO, symptoms and lung
function in adults with asthma in primary care, which confirms that FeNO is an
independent marker in assessing asthma control.
In almost half the population, results of symptoms and lung function were con-
tradicting regarding assessing asthma control; in this group FeNO may fine-tune
categorization of asthma control.

P3768
A pilot study to detect airflow obstruction in smokers using spirometry in a
local GP surgery
Bhupinder Mann1, Essam Ramhamadany1, Lesley Seddon2, Emma Loveridge3,
Angela Glennon3. 1Respiratory Department, West Middlesex University Hospital,
London, Middlesex, United Kingdom; 2Maswell Park GP Surgery, Maswell Park,
London, Middlesex, United Kingdom; 3Respiratory Section, Astra Zeneca,
London, United Kingdom

COPD is under diagnosed worldwide. In our locality, it is thought that a fifth of
all COPD cases have been identified.
Aim: To carry out a pilot study to screen smokers and ex-smokers in a local GP
practice with spirometry to allow earlier COPD diagnosis.
Methodology: Over a 7 month period, subjects were identified from a GP practice
database. The target population included smokers/ex-smokers over the age of 35
who had smoked a minimum of 10 pack years; recurrent or chronic respiratory
symptoms; occupational exposure to respiratory irritants or family history of
COPD. Patients known to have COPD or asthma were excluded.
Appropriate subjects completed a short questionnaire. Severity of airflow obstruc-
tion (AFO) was assessed using the UK NICE COPD 2004 guidelines: mild AFO
FEV1 50-79% predicted, moderate AFO FEV1 30-49% predicted, severe AFO
FEV1 <30% predicted. Spirometry was carried out by a trained nurse.
Results: Out of 5,500 patients, 723 subjects were contacted and 203 had spirom-
etry. In total 169 subjects had reliable spirometry which showed normal results
in 80 patients (47.3%). AFO was present in 32/169 (18.9%-using NICE criteria).
A further 50/169 (corresponding to GOLD stage 1 disease but not in the NICE
guidelines) may be at risk giving a figure of 48.4% with AFO and possible
COPD.Out of 92 patients who completed the questionnaire, 71 (77.1%) had not
heard of COPD and 51% had respiratory symptoms.
Conclusion: Proactive screening of smokers with spirometry can increase COPD
identification. We are planning to roll this project out using the new NICE COPD
2010 guidelines, which require post bronchodilator spirometry values.
This project was funded by Astra Zenica pharmaceutical company.

P3769
Effectiveness of supervised training program about spirometry in primary
care
Cristina Represas-Represas, Virginia Leiro-Fernández, Maribel Botana-Rial, Ana
Isabel González-Silva, Alberto Fernández-Villar. Pneumology. Respiratory and
Infectious Disease Research Group. Bio-Medical Research Institute of Vigo,
University Hospital Complex of Vigo (CHUVI), Vigo, Pontevedra, Spain

Spirometry is an essential technique for diagnosing respiratory diseases but it is
underused at Primary Care (PC) level. Training could help to improve the situation.
Objectives: To analyze the effectiveness of 2 months supervised training program
about spirometry performance and interpretation.
Methodology: Interventional study, with measurements before and after, to im-
prove the quality. Target population: doctors and nurses team, of 26 PC centers.
Teachers: pulmonologists from our hospital (CHUVI). We designed a structured
program showed in figure 1.
To assess the effectiveness of the course, students were evaluated with a test-exam
composed of 5 spirometries with 2 questions each one, at three diferents times:
before initial training (test 1), at the end of the first working day (test 2), and on
the 2nd working day (final test).
Results: Of 74 students, 72 (97.2%) completed training and 90% passed the exam.
The mean punctuation in the different tests were: 4.1±1.9 in test 1, 7.5±1.6 in test
2 and 8.9±1.3 in the final test (p <0.0001). The number of supervised spirometries
performed and interpreted correctly was 370 of 521 (71%) during the first month
and 562 of 619 (91%) during the second month (p <0.0001).
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Figure 1

Conclusions: An spirometry training program based on theoretical and practical
workshops, and practical monitoring improves significantly the competence of PC
professionals in the performance and interpretation of this technique.

P3770
Agreement between asthma control perception by patients, by physicians and
according to guidelines
M.C. Vennera1, C. Picado1, L. Herraez2, J. Galera2, J. Casafont2, on behalf of
the CONTROL Study Group. 1Pneumology and Respiratory Allergy, Hospital
Clínic, Barcelona, Spain; 2Health Outcomes Research, Novartis Farmacéutica,
Barcelona, Spain

Background: Despite the clinical interest and current treatments availability, more
than a half of Spanish asthma patients fail to control their disease adequately.
Objective: To assess the degree of correlation between the asthma control percep-
tions by patients and by physicians.
Methods: Observational, cross-sectional and multicenter study that included pa-
tients with severe persistent asthma according to Spanish Guidelines for Asthma
Management (GEMA). We calculated the degree of agreement between asthma
control perceptions by patients, physicians and according to the GEMA.
Results: A total of 343 patients were included. Mean age (SD) was 48.1 (14.7)
years and 1/3 were women. The assessment of the degree of asthma control
according to GEMA criteria showed that only 10.2% of patients were controlled,
27.7% partially controlled and 62.1% poorly controlled. The correlation between
patient’s asthma control perception and according to GEMA criteria showed that
35.7% of patients that viewed themselves under control did not achieve GEMA cri-
teria (p<0.0001). The agreement between physicians and GEMA criteria showed
that 16.6% of asthma patients who reached medical criteria for control, were not
under the GEMA control assumptions (p<0.0001). Concordance between medical
criteria and patient’s perception showed that only 57.9% of cases coincided for
the control of asthma, while 40.7% of patients who felt controlled were not under
physician opinion (p<0.0001).
Conclusions: Both patients and physicians overestimate asthma control, with
higher control perception in patients.

P3771
Peak flow is not strictly comparable by gauge and spirometry in many
patients
Clare Bradley1, Hannah Tighe2, Philip Ind2. 1St Mary’s Hospital, Praed St,
London, United Kingdom; 2Imperial College School of Medicine, Hammersmith
Hospital, London, United Kingdom

Peak Flow, usually measured by meter or gauge (PEFm), is commonly used in mon-
itoring airway calibre in asthma and in COPD. Spirometry is increasingly used in
COPD assessment in primary care. Most spirometers generate flow-volume curves
yielding peak flow measurements (PEFfvl) which may also be used in monitoring
patients. It is unclear how closely PEFm and PEFfvl relate in practice.
We determined PEFfvl (from 2 reproducible loops) using the Zan 100 spirom-
eter and PEFm (best of 3 blows by Wright gauge) in 100 consecutive patients
undergoing routine lung function.
General agreement between the 2 measures was good: mean PEFfvl was 333 (SD
139), mean PEFm was 317 (SD 137) L/min. However, PEFm was 20 L/min or
more lower in 45 patients and 20 L/min or more higher in 12 patients than PEFfvl.
The 2 measures differed by 40 L/min in 27 patients.

Simple visual inspection of F-V loops did not predict the difference between the 2
measurements. Larger differences did not occur in asthma or COPD patients than
in others or correlate with airflow obstruction.
In this small study the order of measurements was not randomised and the popula-

tion may not be generalisable but clinically significant differences were apparent
in a large proportion of patients using the different techniques. PEF measurements
in an individual should preferably be compared using the same equipment. Lung
function laboratories should determine both PEFm and PEFfvl.

P3772
Composite asthma control measures in real-life studies
David Price1,2, Richard Martin3, Gene Colice4, Paul Dorinsky5,
Alison Chisholm2, Julie von Ziegenweidt2, Annie Burden2, Peter Polos6,
Liz Hillyer2, Nicolas Roche7. 1Centre of Academic Primary Care, University of
Aberdeen, Aberdeen, United Kingdom; 2Observational Research, Research in
Real Life, Norwich, United Kingdom; 3National Jewish Health, Denver, CO,
United States; 4Washington Hospital Center and George Washington University
School of Medicine, Washington, Washington, DC, United States; 5Global
Respiratory R&D, Teva Pharmaceuticals, Horsham, PA, United States; 6i3
Global, Basking Ridge, NJ, United States; 7Hôtel-Dieu, University of Paris
Descartes, Paris, France

Background: Using real-life databases to compare asthma treatments requires
composite proxies for asthma control.
Methods: Observational study using the US Ingenix Normative Healthcare
Database to compare asthma outcomes between matched patients either initi-
ating or increasing inhaled corticosteroid (ICS) therapy as fluticasone propionate
(FP) or extra-fine hydrofluoroalkane beclomethasone dipropionate (EF HFA-BDP).
Literature-based a priori-defined composites were developed and evaluated over
1yr, including: markers of emergency healthcare use for asthma and lower res-
piratory tract infections; use of oral steroids and reliever therapy; increased
maintenance therapy, and controller-reliever ratio. Medication possession ratio
(MPR) was calculated to assess adherence.
Results:

Initiating ICS Increasing ICS

EF HFA-BDP FP EF HFA-BDP FP
(n=4224) (n=12,672) (n=320) (n=640)

Achieved asthma control, n (%) 2394 (56.7) 7221 (57.0) 171 (53.4) 348 (54.4)
Achieved asthma control+SABA,

n (%) 1767 (41.8) 4460 (35.2) 136 (42.5) 271 (42.3)
No severe exacerbations, n (%) 3012 (71.3) 8942 (70.6) 222 (69.4) 445 (69.5)
Achieved asthma control + no

increase in therapy, n (%) 2044 (48.4) 6229 (49.2) 168 (52.5) 322 (50.3)
Controller–reliever ratio ≥0.5, n (%) 3133 (74.2) 8459 (66.8)* 271 (84.7) 533 (83.3)
MPR ≥80%, n (%) 170 (4.0) 593 (4.7) 36 (11.3) 72 (11.3)
Outcome year ICS dose, μg/d

[Median (IQR)] 44 (22–88) 72 (36–145)* 94 (44–175) 145 (72–266)*

*p≤0.05.

Conclusion: While the proportion of patients achieving asthma control varies
according to the considered criterion, data consistently show similar or better out-
comes for EF HFA-BDP despite a significantly lower ICS daily dose and similar
MPR. Using multiple composite measures to evaluate comparative effectiveness
reinforces confidence in study findings.

P3773
Pharmacists and knowledge of asthma: Survey of 120 pharmacists,
comparison between 1999 and 2009
Marion Menier-Spitz1, Hassina Lefevre2, Pauline Rebotier1, Christiane Heitz3,
Anne-Sophie Bihler1, Frederic de Blay1. 1Allergy Division Chest Disease,
University Hospital of Strasbourg, Strasbourg, France; 2Department of Medical
Information, University Hospital of Strasbourg, Strasbourg, France; 3Faculty of
Pharmacy, University of Strasbourg, Strasbourg, France

Asthma morbidity has changed over the ten last years, we speculated that phar-
macist knowledge concerning the treatment of asthma has also changed over
years.
Aim: To compare pharmacists’ knowledge in asthma treatment in urban and rural
areas between 1999 and 2009.
Material and methods: 120 pharmacists (60 licensed and 60 assistants) from the
Bas-Rhin (North part of Alsace) were randomly selected on two occasions. The
2009’s pharmacists were all different from the 1999’s ones.
86 of them accepted to answer the same standardized questionnaire in 1999 and in
2009. Pharmacist’s populations in 1999 and in 2009 were identical (age, gender,
pharmacy location (urban vs rural), ...)
Emergency interventions for an asthma attack were performed by 10.6% of them
in 1999 and 8.6% in 2009 (NS). 33% of them advised patients to go back home
after intervention in 1999 and 57% in 2009.
They gave advice to obtain a better compliance (96% the two years) and explained
how to use an inhaler (96% in 1999 and 94% in 2009) in the same proportion. Ten
years later, 98% volontarily demonstrated use of different inhalers instead of 64%
in 1999 (p=10-4) (MDI, Autohaler, Turbuhaler) 14 and 9% knew how to use an
MDI properly, 5 and 4% an Autohaler and 31 and 24% a Turbuhaler in 1999 and
2009, respectively. (I don’t understand this point well).
Time spend per prescription was the same in the two years (< 15min).
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Conclusion: During the last 10 years, pharmacists knowledge about asthma has not
increased significantly. On the other hand they were more prone to use an inhaler
for a demonstration. Training pharmacists about asthma seems still necessary.

P3774
Know it, check it, treat it – COPD consumer mobilisation campaign. A pilot
study
June Roberts1, Helena Cullen2, Nawar Diar Bakerly1. 1Respiratory Medicine,
Salford Royal NHS Foundation Trust, 2Adult Services, Salford Community
Health, Salford, Greater Manchester, United Kingdom

Background: COPD is under diagnosed and awareness amongst the public is low.
Aims: To develop and pilot a consumer mobilisation campaign* to increase public
awareness of COPD and encourage the undiagnosed local population to recognise
symptoms and present for further assessment.
Methods: Insights into attitudes to COPD and motivators/barriers to health mes-
sages were collected through focus groups with local clinicians and members of
the public. Key messages were communicated using a variety of media over a
3-month period. Pre and post campaign awareness amongst clinicians and the
public was measured using market research techniques.
Results: Key insights from focus groups:
Don’t focus on smoking - “We don’t like anti-smoking messages”
Get people to join the dots between their symptoms and COPD - “It’s only just
dawned on me that my cough is not normal”
Make the message personal - “COPD may mean you become dependent on others”
was a message that shocked people and would more likely prompt action
Make statistics real – “1 in 7” people registered more with the target audience than
“3.7 million people have the disease”
Of 75 people surveyed post launch:
Prompted awareness of COPD increased by 24% and its symptoms by 9%
Of 25 general practices surveyed post launch:
Awareness of the campaign amongst clinicians was high (80% unprompted)
There was an average increase in diagnosis rates of 2 patients per practice prompted
by the campaign (range 0-15)
Conclusion: COPD consumer mobilisation campaigns can increase public aware-
ness and diagnosis rates. Further work is needed.
*Campaign developed and funded by Boehringer Ingelheim Ltd and Pfizer Ltd in
collaboration with NHS Salford

P3775
Knowledge of pulse oximetry among general practitioners in south Australia
Quirine Huijgen1, Tanja Effing2, Kerry Hancock3, Tjard Schermer4,
Alan Crockett5 . 1Dept. of Respiratory Medicine, University of Utrecht, Utrecht,
Netherlands; 2Dept. of Respiratory Medicine, Flinders Medical Centre &
Repatriation General Hospital, Adelaide, Australia; 3General Practice,
Chandlers Hill Surgery South Australia, Adelaide, Australia; 4Dept. of General
Practice/Family Medicine, University Medical Center St. Radboud, Nijmegen,
Netherlands; 5Discipline of General Practice, School of Population Health &
Clinical Practice, University of Adelaide, Adelaide, Australia

Introduction: Research in different hospital settings has shown that clinicians’
understanding of pulse oximetry is limited. No data are available about knowledge
among general practitioners (GPs).
Aims and objectives: The aim of our study was to gain insight into the current
knowledge, interpretative skills of GPs with regard to pulse oximetry.
Methods: A cross-sectional observational survey was performed. Overall knowl-
edge of GPs regarding pulse oximetry was evaluated with help of a newly
developed questionnaire (based on previously reported surveys). Secondary, the
influence of saturation values on GP decision making was explored. GPs were
asked to complete the questionnaire: 1) via a newsletter (containing a digital link
to the questionnaire) that was emailed to GP networks in and around Adelaide
(Australia); 2) in person during a workshop and conference.
Results: 42 GPs and 4 GP registrars participated. From the participants, 60.9%
owned a pulse oximeter and 76.1% had experience with pulse oximetry. 58.7%
believed they had not received adequate training in pulse oximetry. The overall
mean score was 35.0% (SD 19.1%). A significant negative correlation between
years of experience in general practice and knowledge was found (p<0.05). GPs
with pulse oximetry experience scored significantly higher (p<0.05). Knowledge
of the saturation value did not seem to influence the management plans of the GPs.
Conclusions: Knowledge of pulse oximetry seems poor among GPs and GP
registrars. Good training is essential to prevent errors in the interpretation of pulse
oximetry readings, which may have the potential of causing harm to patients.

P3776
Reliability of the FSI-10 questionnaire for the assessment of the usability of
inhalers in Greek patients
Nikolaos Grekas1, Katerina Athanassiou1, Katerina Papataxiarchou1,
Ourania Porichi1, Miguel Perpina-Tordera2. 1Clinical Research Department,
Elpen Pharmaceutical Co Inc, Pikermi, Greece; 2Servicio de Neumologia,
Hospital Universitario la Fe, Valencia, Spain

Introduction: The Feeling of Satisfaction with Inhaler (FSI-10) is a self-completed

questionnaire designed to assess the patient opinions regarding the satisfaction and
usability of the inhalers irrespectively of the drug used. It consists of 10 questions,
each with 5 possible responses on a 5-point Likert scale scored from 5 to 1,
respectively.
Objectives: The aim of this study was to validate the Greek version of this
questionnaire.
Methods: We performed an open, non-interventional, multicentre, parallel clinical
study. The final group consisted of 422 subjects (192 females) aged between 16
and 87 years, who suffered from asthma or COPD and who regularly received their
treatments exclusively via the inhaled route. All had already achieved mastery
of their devices and they completed in full the Greek FSI-10 which had been
translated by two specialists and back translated by another specialist. Statistical
analysis was done by using SPSS version 17.0.
Results: The Greek version of the FSI-10 was easily understood and completed by
the participants. Spearman’s rho correlation coefficients showed good relationships
between questions and a positive contribution of the score of each question to the
total score. No redundancy was observed. Cronbach test for the questionnaire as a
whole showed a very good internal consistency (Cronbach’s alpha=0.923). Lower
α values (0.907 - 0.922) were calculated, if any one of the items was consecutively
deleted.
Conclusions: The reliability of the Greek version of the FSI-10 questionnaire was
proven for the first time by this study. The instrument fits its puspose very well
and can be used in multicentre clinical trials conducted in Greece.

P3777
Lung function disorders screening among the smoking patients in primary
health care
Elena Andreeva, Irina Kudryavtseva, Vladimir Popov. Family Medicine
Department, Northern State Medical University, Arkhangelsk, Russian Federation

Background: Smoking is a major risk factor for chronic obstructive pulmonary
disease (COPD). Prevalence of smoking in Russian Federation is one of the
highest in the world: 39.1% of the adult population. The airflow limitation is not
necessarily accompanied by certain symptoms and therefore some patients do not
always seek for medical advice.
Aim: Early detection of airflow limitation and identification of risk factors for
COPD among smoking patients in general practice in Northwest Russia.
Methods: 414 volunteers (smokers and ex-smokers) were invited to make the
standardized lung function test and fulfilled the questionnaires (including the
symptoms and smoking status). COHb% and carbon monoxide (CO) in exhaled
air were established by MicroCO analyzer.
Results: Mean age was 42.1±13.6 years, 62.3% of the sample was males, and
89% of subjects were current smokers. The average smoking history was 25
pack-years for males and 14.8 for females. Subgroups of potential (smoking>10
pack-years) and high (>25 pack-years) risk of COPD were defined (68.1% and
30.7%, respectively). The high levels of CO and COHb (>3%) were revealed
in 25.5% and 35.9% smokers, respectively. The cough and dyspnoea were the
main complains (49.0% and 45.7%, respectively). Obstructive ventilation disorders
were identified in 41.1% of subjects. The prevalence of obstruction increased with
age and smoking history (p<0.001). Reversibility test was performed in 72% of
all patients with identified disorders of lung function. COPD was detected in 28
patients (6%).
Conclusions: Early diagnosis of lung function disorders in smoking patients is an
opportunity to identify individuals with increased risk of developing COPD.

P3778
The prevelance of respiratory infections in vaccined patients with chronic
obstructive pulmonary disease
Dimitra Sereti, Konstantina Sereti, Theodosios Theodosiou,
Vasiliki Kyriakopoulou, Maria Petta, Maria Petta. General Practice, Vardas
Health Center, Patras, Achaias, Greece; General Practice, Chalandritsas Health
Center, Patras, Achaias, Greece

Aim: To estimate the prevelance of respiratory infections in immunizationed
patients with chronic obstructive pulmonary disease (COPD).
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Method: 476 patients with chronic obstructive pulmonary disease were followed
up during the years 2007-2009. All patients were over sixty years old and vac-
cinated against influenza and pneumonaeu. The exacerbations, the hospitalization
and the deaths were noted down.
Results: During the year 2007, 157 patients (33%) wend under exacerbation, From
those 16 (10%) required hospitalization and 2 deaths were recorded. In 2008, 114
(24%) appeared exacerbation, 4 (3,5%) of them required hospitalization. No death
was recorded. During 2009, 124 patients (26%) of the total exacerdationed, 6
(4,5%) of them needed to hospitalize and 1 death was recorded. Totally the
percentage of deaths reached only a 0.6%.
Conclusions: The mortality in vaccinated against influenza and pneumonaeu
patients seems to be negligible. However, the quality of life seems to be af-
fected because of exacerbations and hospitalization which discomfort a significant
percentage of COPD patients.

P3779
Evaluation of lung function on asthma patients cared by primary care
physicians
Carlos Almonacid Sanchez1, Jose Luis Izquierdo Alonso1, Pilar De Lucas
Ramos2, Jose Miguel Rodriguez Gonzalez-Moro2, Jose Gallardo Carrasco1,
A. Martin Centeno3. 1Pulmonary Medicine, Guadalajara University Hospital,
Guadalajara, Spain; 2Pulmonary Department, Gregorio Marañon Hospital,
Madrid, Spain; 3Medical Department, Pfizer Spain, Madrid, Spain

Aim: To know the characteristics of patients diagnosed as asthma in primary care.
Methodology: Multicenter epidemiological, transversal and observational study
performed in patients diagnosed as asthma in primary care and treated with an
inhaled drug (bronchodilator and/or inhaled corticosteroid). All patients signed
informed consent.
Results: We included 4,188 patients diagnosed with asthma, of which 2450 (60.2%)
were women. The mean age was 50.5 years (SD 17). 1486 patients (36.6%) had
a normal body mass index according to WHO classification. 921 (22.1%) were
former smokers and 818 (19.6%) were current smokers. 1663 (41.4%) were sensi-
tized to at least one allergen. 2582 (63%) of patients had rhinitis and 1,214 (30.3%)
had a previous history of atopy. 1,960 (49.3%) had a family history of asthma.
Only 1369 (34.9%) did not complain of dyspnea (MRC = 0). 2550 (60.9%) were
treated with a combination of an inhaled corticosteroid and a long acting beta-2
agonist. Only 855 (20.6%) of patients who were diagnosed with asthma had a
spirometry at any time prior to inclusion in the study and only 252 (6%) had a
bronchodilator test. By using the SF-12 questionnaire, the health status of 1556
(37.3%) was defined as fair or poor.
Conclusions: It is important to continue working to get a proper diagnosis and
better control of asthma patients in primary care. To improve the diagnosis and
disease monitoring we must encourage about the use of spirometry in primary
care.

404. Recent advances in noninvasive ventilation
used for treating acute respiratory failure

P3780
Non-invasive ventilation (NIV) in community-acquired pneumonia (CAP)
and severe acute respiratory failure (ARF): Effectiveness and risk factors for
failure and mortality
Andres Carrillo1, Gumersindo Gonzalez-Diaz1, Miquel Ferrer2, Maria
Elena Martinez-Quintana1, Antonia Lopez-Martinez1, Noemi Llamas1,
Maravillas Alcazar1, Antoni Torres2. 1ICU, Hospital JM Morales Meseguer,
Murcia, Spain; 2RIICU. Department of Pneumology, Hospital Clinic, IDIBAPS,
CibeRes (CB06/06/0028), Barcelona, Spain

Background: The use of NIV for treating severe ARF due to CAP is controversial,
and the risk factors for failure with this mode of ventilation are not well-known in
these patients.
Methods: Prospective observational study to assess the usefulness of NIV in pa-
tients with CAP and severe ARF. The primary end-point variable was to determine
the success of NIV, defined as avoidance of endotracheal intubation and survival
in the ICU and for at least 24 hours in the medical ward, in patients with CAP. We
assessed predictors of NIV failure and hospital mortality in multivariate analyses.
Results: We studied 184 consecutive patients with CAP and severe ARF; 102
(55%) patients had de novo ARF and 82 (45%) previous pulmonary or cardiac
disease. NIV was successful in 116 (63%) patients. Hospital mortality was 10
(9%) in successfully treated patients and 37 (54%) in those who failed treatment
(p<0.001). The variables independently related to NIV failure in the multivariate
analysis were SAPS-II at admission, maximum SOFA during NIV, older age,
higher heart rate and lower PaO2/FiO2 ratio after 1 hour of NIV, and worsening of
radiologic infiltrate 24 hours after admission. Likewise, independent predictors of
hospital mortality were maximum SOFA during ICU stay, NIV failure and older
age.

Conclusions: Patients with CAP and severe ARF can be treated with NIV with
a reasonable success rate. Successful NIV treatment is strongly related with im-
proved outcome in these patients. Multi-organ failure and older age strongly predict
both treatment failure and poor survival.

P3781
Pressure support in acute hypercapnic respiratory failure in an acute clinical
setting
Asad Ali, Ajit Thomas, Shiva Bikmalla, Ben Beauchamp, Emma Gallagher,
Dev Banejree, Rahul Mukherjee. Academic Department of Sleep & Ventilation,
Birmingham Heartlands Hospital, Birmingham, United Kingdom

Introduction: Non-invasive ventilation (NIV) is now routinely used for treatment
of Acute Hypercapnic Respiratory Failure (AHRF). There is much debate as to
whether usage of higher pressures for ventilation improves the outcome in an acute
setting.
Aim: We set out to assess what pressures for NIV were needed to achieve reversal
of acidosis in AHRF in an acute clinical setting and what was the outcome.
Method: A scientific survey was conducted over 6 years in a teaching hospital ward-
based NIV unit. Levels of Inspiratory Positive Airways Pressure (IPAP) and Expira-
tory Positive Airways Pressure (EPAP) levels needed to achieve reversal of acidosis
in AHRF were analysed. Patients with AHRF were divided into 2 groups; AHRF
from chronic obstructive airways disease (COPD) and AHRF from non-COPD
related illnesses. Mortality during the admission in the 2 groups was also assessed.
Results: A total of 1188 episodes with 820 COPD related and 366 non-COPD
related AHRF admissions were recorded. In the COPD group pressures (in cm
H2O) needed for reversal of acidosis were IPAP max 30, min 10 and median 16.7;
EPAP max 12, min 4 and median 5.2. In the non-COPD group; IPAP max 30, min
10 and median 16; EPAP max 11, min 4 and median 5; 83/820 (10.1%) of COPD
and 50/366 (13.66%) of non-COPD patients died during admission.
Conclusions: Our findings suggest that reversal of acidosis AHRF from underlying
COPD or other illnesses can be achieved with satisfactory outcomes without the
need of high pressure ventilation. Further well designed studies would be needed
to explore this further.

P3782
Home versus intensive care ventilators providing noninvasive ventilation
(NIV): A clinical comparison during acute respiratory failure due to COPD
exacerbation
Marcello Ciuffreda1, Antonella Sarni1, Mariaelena Mozzillo3,
Mariagioconda Zotti1 , Massimo Aiuti2 , Cesare Alessandri3. 1Respiratory Unit,
2Emergency and Medical Semi-Intensive Care Unit, 3Internal Medicine Unit, La
Sapienza University, Santa Maria Goretti Hospital, Latina, Italy

Background: Different bench test studies were performed to compare the per-
formance characteristics of home and ICU ventilators. However little data in
comparison are available in a clinical setting.
Aim: To compare the clinical effects of NIV delivered by ventilator dedicated to
ICU versus devices designed for home care.
Material and method: We enrolled 30 patients admitted in semi-intensive care
unit to ARF due to AECOPD (Baseline pH 7.24±0.04, PaCO2 87,4 mmHg ±16,5
PaO2 70.6 mmHg±18.9, aged 79±7 yrs, RR 36±5 [mean±SD]). Patients were
randomized in two groups to receive NIV delivered by an ICU ventilator or three
home ventilators. Baseline characteristics showed no significant differences in
both groups. Several exclusion criteria were included (i.e.coma, obesity, CWD,
Pneumonia,etc.).Pressure support mode (range 17 cmH2O±3) with Peep (range 5
cmH2O ±1) was used. All the devices were equipped with the analysis of flow
and pressure curves,with a standard double-tube circuit and the same interface.
ABGs were sampled on baseline and after 2 hours.
Results: NIV was effective in both groups with significant pH and PaCO2 im-
provement after two hours starting (p=0.01). No statistical differences were found
in the two groups in terms of percentage of pH improvement (p=0,206) and PaCO2
decrease (p=0,351). No Causes of NIV failure were found in the first 2 hours.
Conclusion: These few data, limited to COPD exacerbation, show that home and
ICU ventilators are equally effective in improving blood gas exchange. Further
clinical studies could help clinicians in choosing the appropriate devices, tailoring
the choice to a given patient.

P3783
Predictors of mortality in patients treated with non-invasive ventilation for
acute hypercapnic respiratory failure due to COPD
Helmy Haja Mydin1, Stephen Murphy2. 1Cardiothoracic Centre, Freeman
Hospital, Newcastle upon Tyne, Tyne and Wear, United Kingdom; 2Department of
Respiratory Medicine, Sunderland Royal Hospital, Sunderland, United Kingdom

Background: Mortality in patients treated with non-invasive ventilation (NIV)
for acute hypercapnic respiratory failure (AHRF) during an acute exacerbation of
COPD (AECOPD) is high. For many patients, AHRF is an end-stage process and
NIV may be inappropriate. However there is no definitive method of identifying
patients who are unlikely to survive.
Aim: The aim of study was to identify clinical and laboratory variables predictive
of mortality in patients treated with NIV for AHRF due to COPD.
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Methods: Patients treated with NIV for AHRF due to COPD between 12/09 and
07/10 were included in prospective study. Variables included FEV1, pre-admission
treatment, performance status (WHO-PS), clinical observations & composite phys-
iological score (early warning score EWS), routine haematology & biochemistry,
and arterial blood gases prior to commencing NIV.
Results: N=65 (29M, 36F); mean (SD) age 71 (10.5) yrs. Mortality was 33.8%.
On univariate analysis variables associated with mortality were: WHO-PS ≥3 OR
37.78 (7.41-192.53) p<0.0001; long-term oxygen therapy OR 2.99 (1.03-8.66)
p<0.05; anaemia OR 5.54 (1.81-16.92) p<0.003, diastolic blood pressure OR
0.96 (0.92-0.99) p<0.03, raised EWS OR 1.45 (1.06-1.99) p<0.03, severe acidosis
(ph<7.20) OR 3.65 (1.17-11.37) p<0.03. On multivariate analysis only anaemia
OR 5.86 (1.28-26.87) p<0.03 and WHO-PS ≥3 OR 39.08 (6.83-223.61) p<0.0001
were significant. The presence of both predicted 68% of deaths with a specificity
of 94%.
Conclusion: The presence of anaemia and WHO-PS ≥3 are predictive of mortality
in patients on NIV for AECOPD. This should prompt the physician to consider
the suitability of NIV as a treatment option.

P3784
Non invasive ventilation (NIV) in conscious sedation with remifentanil
Alfonso Pecoraro1, Ginevra Del Giudice2. 1Department of Fisiopathology and
Respiratory Semi-Intensive Care Unit, “S. Francesco di Paola” Hospital,
Pescopagano, Potenza, Italy; 2Department of Cardio-Thoracic and Respiratory
Sciences, Second University of Naples, “V. Monaldi” Hospital, Naples, Italy

Background: NIV use in acute hypercapnic respiratory failure (AHRF) patients
who refused orotracheal intubation is an open question. Agitation is a frequent
reason of NIV failure.
Aim: We have evaluated the safety and tolerance of NIV in patients under conscious
sedation induced by remifentanil.
Methods: Thirty (11F19M) consecutive COPD patients with AHRF admitted to
our Semi-intensive care Unit were unable to tolerate NIV treatment. Patients were
submitted to remifentanil sedation (continous perfusion 0.1±0,03 μg/kg/min). We
assessed the changes in arterial blood gas, tolerability and adverse events at the
time of admission, after 30 min and 60 min of NIV use.
Results: PaO2/FiO2 ratio improved after 60 min (p <0,0001). PaO2 increased
from 46±7 (pre-NIV) to 61±4mmHg (post-NIV). PaCO2 decreased from 67±4
(pre-NIV) to 45±3 mmHg (post-NIV). We documented hypotension in 2 patients
(7,6%) treated by dose adjustments. No bradycardia and respiratory depression
were observed. We have not documented any unforeseeable event. No patient died
during admission.
Conclusions: In selected population remifentanil is well tolerate in AHRF patients
treated with NIV.

P3785
Noninvasive ventilation in the weaning of patients with acute-on-chronic
respiratory failure due to COPD
Gamal Agmy, Yasser Gad, Yossef Ahmed. Chest, Assiut University, Assiut, Egypt
Chest, Assiut University, Assiut, Egypt Chest, Assiut University, Assiut, Egypt

Background: Endotracheal intubation (ETI) and mechanical ventilation are often
needed in patients with acute-on-chronic respiratory failure (ACRF) due to acute
exacerbations of COPD (AECOPD).
Purpose: It was to assess the usefulness of non invasive ventilation as an early
extubation and weaning technique in ACRF secondary to AECOPD.
Patients and methods: Among 384 consecutively intubated patients admitted for
ACRF due to AECOPD, a prospective, randomized controlled trial of weaning was
conducted in 264 patients who failed a 2-h spontaneous breathing trial, although
they met simple cri-teria for weaning. Conventional invasive pressure support
ventilation (IPSV) was used as the control weaning technique in 130 patients
(IPSV group), and NIV was applied immediately after extubation in 134 patients
(NIV group).
Results: No statistical difference was found in the characteristics of the two groups
at randomization. In the IPSV group, 100 of 130 patients were successfully weaned
and extubated, versus 124 of 134 in the NIV group (p <0.05). NIV like IPSV
significantly and similarly improved gas exchange in relation to that achieved
during a 2-h spontaneous breathing trial (p < 0.05). The duration of ETI was
significantly shorter in the NIV (4.52±0.87 d) than in the IPSV group (7.06±1.32
d) (p < 0.001). NIV reduced significantly the duration of ETI, weaning failure,
nosocomial pneumonia, ICU stay and hospital stay.
Conclusions: 1. NIV like IPSV significantly and similarly improves gas exchange
during weaning, of patients with ACRF secondary to AECOPD, from invasive
MV. 2. NIV reduces significantly the duration of ETI, weaning failure, nosocomial
pneumonia, ICU stay and hospital stay.

P3786
Leptin kinetics in patient with obesity hypoventilation syndrome (OHS)
during non-invasive ventilation (NIV)
Gulsara Baimakanova, Sergey Avdeev, Alexander Chuchalin. Clinical
Department, Pulmonology Research Institute, Moscow, Russian Federation

Background: Leptin is pleiotropic hormone which has important physiological

effects in patients with OHS. Currently there is no data about leptin kinetics for the
management or follow-up of OHS patients with acute respiratory failure (ARF).
Objectives: To evaluate the leptin kinetics in patients with OHS during hypercapnic
ARF treated with NIV therapy.
Methods: Our prospective observational study included 19 OHS patients hospi-
talized for ARF (age 55.9±12.2 yrs, BMI 56.7±8.3 kg/m2, PaO2 42.6±10.35.9
mmHg, PaCO2 58.5±12.2 mmHg), all patients received NIV during hospital-
ization. Serial serum leptin levels, arterial blood gases, pulmonary function and
echocardiography tests were measured.
Results: Initial leptin concentrations were significantly elevated in OHS patients
(38.6±9.7 ng/ml), and after 10-14 days of NIV therapy leptin levels significantly
decreased (to 32.1±12.5 ng/ml, p<0.001). But in patients with more slower
reduction of PaCO2 (n=9) leptin levels didn’t change significantly at hospital
discharge.
Initial leptin concentrations correlated with residual lung volume (r=-0.76, p=0.04)
and leptin kinetics correlated with change in PaCO2 (r=-0.49, p=0.04) and change
in PaO2 (r=0.75, p=<0.0001).Patients with slower leptin kinetics had higher BMI,
more severe hypoxemia, hypercapnia, less pH and left ventricular ejection fraction
(p<0.05); they needed more intensive NIV and had an increased risk of hospital
readmission during 3 months (n=7, p<0.041).
Conclusions: Assessment of leptin kinetics in OHS can help to predict outcome
of NIV therapy and it may be of value for guiding NIV intensity in these patients.

P3787
A prospective study of low pressure non invasive ventilation (NIV) in
management of type 2 respirtory failure with acute exacerbation of COPD
with comorbidities
Ravindra Kedia, Patel Prashant, Bloor Michelle, Jo Simcock. Respiratory
Medicine, Mid Chesire Hospital Foundation Trust, Crewe, Cheshire, United
Kingdom

Introduction: NIV has shown to improve the in hospital mortality and morbidity
associated with AECOPD with type 2 respiratory failure. BTS recommends in
NIV guidelines (2009) to increase the ventilatory pressure as much possible in first
hours of initiation of NIV to correct the acid base imbalance. it is recognised that
some patients with COPD and comorbidities are intolerant of high pressure and
associated air leak with poor compliance with pressure support. In a prospective
study we assessed the patient tailored approach with low pressure NIV by Bipap
in ward setting in these patients
Method: All patients admitted with type 2 respiratory failure with AECOD with
comorbidities who require NIV tranferred to ward based NIV unit. Patient con-
dition was assessed by medical specialist and a patient tailored approach with
gradual and low pressure ventilation was inititiated by trained NIV team.
Results: Results are summarised in the table.

No. of patients 24 28 episodes
Mean age 66.9 range 49–90
Male / Female 7 17
Comorbidities >3 11 45%
Mean pH 7.25 7.05–7.41
Mean paO2 12.3 3.1–27.7
Mean pco2 10.47 6.7–15.3
IPAP 14.32 12–22
EPAP 4.607 4–8
Duration of NIV 3.7 days 1-28
Mortality 4/24, 16.6% p value <0.01

Conclusion: In this small prospective observational study low pressure NIV in
patient with AECOPD with comorbidities and type 2 respiratory failure has shown
to improve the morbidity and mortality and patient compliance. We recommend
that use of low pressure NIV in these cohort of patients is a safe and alternative
approach. This should be further assessed in a proper randomised controlled trial
with conventional approach as recommended by BTS.

P3788
Mortality in acute patients treated with noninvasive ventilation (NIV)
Virginia Almadana, Ana Gómez-Bastero, Agustín Valido, Jesus Sánchez,
Patricia Guerrero, Teodoro Montemayor. Pneumology, Hospital Universitario
Virgen Macarena, Sevilla, Spain

Objective: To evaluate the mortality of patients with NIV,in a general way and
by disease and to determine whether there are differences between the group that
survives against the group that passes away.
Methods: We evaluated patients in acute respiratory failure and treated with NIV in
our hospital from 2008 to 2010.General data,blood gases,pathology and treatment
criteria were analyzed and compared.
Results: n=598.Overall mortality was 17.8%.The mortality related to respiratory
failure was 11.3%. In a subgroup of 170 patients,we analyzed whether the NIV
was carried out due to clinical-gasometric criteria,limitation of therapeutic effort
(LTE, without intensive care unit admission criteria) or palliative criteriaWe find
significant differences between groups,showing that more than 1/2 of the deceased
(66%) had a palliative criteria.The mortality of LTE was approximately 1 out of
4.Mortality from pathology was (% of the total for each pathology): COPD (11%)

684s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



TUESDAY, SEPTEMBER 27TH 2011

with or without other pathology (6%) vs (4%), interstitial lung disease (55%),
OHS (5.2%), kyphoscoliosis (17%), heart failure (16%) and neuromuscular disease
(41%).When comparing epidemiological data, comorbidities, pH,PCO2 and side
effects between the group died and those who survived after treatment, we founded
significant differences in the deceased group:older,less obese.
Conclusions: -It is necessary to permormance a detailed analysis of mortality in
each group of pathology.In COPD and OHS, which are the most ventilated, it is
quite worthwhile to carry out NIV.-The palliative patients group increase mortality
rates so it is very important to analyze this group separately.-To carry out NIV
may be an alternative for patients who do not fulfil ICU admission criteria.

P3789
Decision making in acute hypercapnic respiratory failure due to COPD:
Criteria in patient selction & determining ceiling of care
Laura Tanner, Stephen Murphy. Thoracic Medicine, Sunderland Royal Hospital,
Sunderland, United Kingdom

Background: Non-invasive ventilation (NIV) is effective in acute hypercapnic
respiratory failure (AHRF) due to COPD but the UK National COPD Audit (2008)
raised concerns about patient selection; only 70% of eligible patients received NIV
and invasive mechanical ventilation (IMV) was used in only 3% if NIV failed.
Aims: The aim of this study was to ascertain criteria clinicians use to make
decisions regarding NIV.
Methods: A 12 point questionnaire was sent to doctors involved in acute care of
patients admitted with acute exacerbation of COPD. Key areas included arterial
blood gas (ABG) criteria for NIV, prognostic factors and decisions on ceiling of
care. Comparisons were made between grades and specialities.
Results: 31 questionaires were completed. 61.3% consultants, 16.1% specialist
registrar (SPR), 24.5% other training grades (OT). Specialties: ITU 16.1%, Respi-
ratory (RESP) 22.6%, Other general medical 61.3%. Most (74.1%) made decisions
on NIV at least weekly. There was poor agreement on ABG criteria for NIV
(Kappa 0.36). Adherence to guideline criteria for NIV varied by specialty: RESP
85.7% v non-RESP 41.6% OR 8.4 (1.08-59.8). Agreement on prognostic criteria
was poor (K 0.17). 80% of SPR and 28.5% OT grades frequently make decisions
on ceiling of care.
Conclusions: AHRF due to COPD is often managed by non-respiratory physi-
cians. There is marked deviation from guideline criteria for initiation of NIV.
There is poor agreement between physicians regarding prognostic criteria used to
determine ceiling of care. These decisions are frequently made by junior medical
staff.

P3790
Prognosis after non-invasive ventiltation (NIV) for chronic obstructive
pulmonary disease (COPD)
Manahil Abdelhalim, Mohammad Khan, Mohammad Paracha. Department of
Respiratory Medicine, Blackpool Fylde and Wyre Teaching Hospitals NHS Trust,
Blackpool, Lancashire, United Kingdom

Introduction: Non-invasive ventilation is now standard therapy for acute type 2
respiratory failure secondary to COPD. It reduces mortality, intubation rate and
length of stay even when given in a general respiratory ward1. Therefore, many
patients who would otherwise had not survived, are now successfully discharged.
Aims and objectives: To assess survival and redmission rate over subsequent one
year in these patients in “real life” while receiving routine medical care in the
community.
Methods: Retrospective review of 50 randomly selected patients admitted between
12/2001 and 9/2009 to Blackpool Victoria Hospital, a large district general hospital
in North West of England.
Results: M/F: 37/13, mean age 68.9 years (SD= 10.9). 49/50 patients were current
(n=19) or ex (n=30) smokers. 26/49 (53%) were on long term (n=11) or short burst
(n=15) oxygen. 3 had been previously admitted to ITU and 9 had received NIV. 6
patients had pneumonia and 17 evidence of cor pulmonale on ECG at the time of
admission. 26/50 (52%) made recovery with NIV in the ward despite pH of <7.20
(5/50 had pH of <7.0).
14/48 (29%) had died during subsequent one year (survival status unavailable=2).
Readmission rate was 74% and 48% were admitted more than once (x1 =13 pts,
x2=8 pts, x3=4 pts, x4= 4 pts, x5=6 pts, x6=1 pt, x7 =1 pt).
Conclusions: One third of patients who were discharged after recieving NIV for
an exacerbation of COPD died in the subsequent year. Majority of these patients
required readmission,many more than once. Further research is required to opti-
mally treat this high risk group to improve quality of life and and reduce health
care utilization.
1. Plant P K et al. Lancet 2000;355: 1931-5

P3791
Outcome analysis of “do not resuscitate” versus “full resuscitation” patients
with an acute exacerbation of COPD treated with noninvasive ventilation in a
pulmonary unit
Ruben van der Wekken, Aik Bossink, Folkert Brijker. Pulmonary Diseases,
Diakonessenhuis, Utrecht, Netherlands

Introduction: Noninvasive ventilation (NIV) is common practice in acute respira-

tory failure due to acute exacerbation of COPD (AECOPD). NIV is administered
to patients with both “Do Not Resuscitate” (DNR) and Full Resuscitation (FR)
order. Little is known about the outcome of DNR-patients treated with NIV in a
pulmonary unit, compared to patients with a FR order.
Methods: In a single centre study, during a period of three years, we followed
all patients with AECOPD who underwent NIV in a pulmonary unit (n= 67).
NIV was initiated in case of respiratory acidosis with pH<7.35, using a stepwise
protocol. Resuscitation policy was established earlier in the outpatient clinic or in
the emergency unit at presentation. The outcome was failure of treatment, which
was defined as 1) in-hospital mortality, 2) mortality within three months after
discharge and 3) transfer to the ICU (only in the FR-group). The results of the
DNR-group (n=22) and the FR-group (n=45) were compared.
Results: In the DNR-group 9 patients died in the hospital and another 3 died
within three months after discharge (total failure: 55%). In the FR-group 1 patient
died in the hospital, no extra mortality was observed within three months after
discharge and 11 patients were transferred to the ICU (total failure: 27%) (Fisher
exact p <0.05).
Conclusion: There was more failure of treatment in the DNR-group than in the
FR-group. However, still a substantial number in the DNR-group benefited from
NIV. To clarify in which DNR-patients NIV should be performed, further research
is warranted to identify parameters predicting outcome.

P3792
Patients’ perspective of acute non-invasive ventilation (NIV) for
decompensated type 2 respiratory failure (T2RF)
Muhammad Hasan, Muhammad Naveed, Hassan Burhan, Colin Smyth.
Respiratory Medicine, Royal Liverpool and Broadgreen University Hospital NHS
Trust, Liverpool, United Kingdom

Background: A proportion of patients who receive NIV for decompensated T2RF
subsequently become intolerant to it. Lack of patient understanding, inadequate
medical supervision and/or explanation could potentially lead to poor patient com-
pliance with NIV. We sought to explore patients’ experience and views on acute
NIV.
Methods: A satisfaction questionnaire was completed by patients within 24 hours
of receiving acute NIV on a respiratory ward.
Results: 115 patients (65 male, median age 68) completed the study. 83% patients
received NIV for 2 or more days. Patient responses are shown in table 1. NIV was
stopped due to intolerance in 26 cases (mask discomfort 14, claustrophobia 9 and
nausea 3). Intention to have NIV in future was not affected by ventilator pressures
applied, duration of ventilation, or whether or not the patient had previously had
NIV.

Table 1

Yes No Don’t know

Was the need for NIV adequately explained to you? 74 (64%) 31 (27%) 10 (9%)
Were you told what NIV involved? 30 (26%) 56 (49%) 29 (25%)
Were you told what treatment you would receive if

NIV failed? 29 (25%) 76 (66%) 10 (9%)
Have you had NIV previously? 30 (26%) 85 (74%) 0
Overall, were you satisfied with NIV? 64 (56%) 36 (31%) 15 (13%)
Would you have NIV again if needed? 79 (69%) 25 (22%) 11 (9%)

Conclusion: A significant proportion of patients found NIV unpleasant and would
refuse such treatment in future. Our data also highlights a lack of understanding
of NIV by many patients receiving this therapy. Our findings have significant
implications for patient education in respiratory units, as well as choice of equip-
ment using NIV, both of which may impact on patient acceptance of therapy, and
mortality.

P3793
Pulmonary gas exchange during mechanical non invasive ventilation in acute
hypercapnic patients with obesity hypoventilation syndrome (OHS)
Virginia Serrano1, J.E. Gavela1, Pilar Gavari2, B. Carton1, F. Muñiz1, E.
G. Santalla1, E. Bollo1, F. Diez1. 1Servicio de Neumología, Hospital de León,
León, Spain; 2Centro de Salud, Area de Salud, Astorga, León, Spain

Introduction: It is well known that non invasive ventilation in chronic respiratory
diseases improves arterial blood gases by enhancing alveolar ventilation without
relevant changes in ventilation-perfusion (VA/Q) relationships. (O.Diaz et al.,
Am J Res Crit Care 1997;156:1-6). The adequate patient-ventilator synchronism
throughout the breathing cycle should be a priority to ensure appropriate alveolar
ventilation.
Hypothesis: We hypothesize that Pressure Support Ventilation (PSV) may be a
useful modality of non invasive ventilation in hypercapnic patients with a restrictive
ventilatory defect due to Obesity Hypoventilation Syndrome (OHS).
Aims: To this end, the effects of PSV versus VSV (volume support ventilation)
on pulmonary gas exchange were analyzed in twenty hospitalized patients with
hypercapnic respiratory failure due to OHS (BMI: 39±3 kg/m2). Blood Gases at
the time of the study (FIO2 0.21): pH (7.34±0.05), PaO2 55±10 mmHg, PaCO2

62±5 mmHg, (A-a)O2 21±7mmHg.
Methods: Pulmonary gas exchange were measured at 30’ in each of the conditions:
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a) baseline; b)PSV (BiPAP Vision System, Respironics) or VSV (BREAS, PV) in
random order; keeping FIO2 and PEEP (4cm H2O) unchanged. The ventilatory
settings were established according to patient’s confortability.
Results: Compared with baseline, PSV increased PaO2 (64±10 mmHg, p<0.02)
and decreased PaCO2 (50±8 mmHg, p<0.01) similar to VSV (PaO2 62±12
mmHg, ns, PaCO2 52±10 mmHg, p<0.01).
Conclusions:
• PSV and VSV showed a similar improvement of respiratory arterial blood gases

compared with baseline.
• Changes in PaO2 during PSV and VSV were explained by enhanced alveolar

ventilation.

P3794
Predictors of non-invasive ventilation outcome in chronic obstructive
pulmonary disease and pneumonia
Maria Nuila1, Urmi Gupta1, Charles O’Donnell2 . 1Department of Respiratory
Medicine, Chase Farm Hospital, London, United Kingdom; 2Department of
Emergency and Intensive Care Medicine, Whipps Cross Hospital, London, United
Kingdom

Pneumonia has been identified as risk factor of Non-Invasive Ventilation (NIV)
failure in patients with acute hypercapnic respiratory failure (AHRF) with or
without chronic obstructive pulmonary disease (COPD). However, predictors of
NIV failure have not yet been established. This retrospective pilot study assessed
the likelihood of C-reactive protein (CRP) and chest radiograph (CXR) changes in
predicting NIV outcome in patients whose ceiling of treatment is NIV. 25 COPD
patients (male=12, mean age 75.7) had NIV for AHRF between July and December
2010. 68% (17/25) had consolidation on CXR and 44% a CRP >100. The mean
duration of NIV was 2.73 days (SD 2.88). NIV failed to improve AHRF in 6/25
patients. Of the 19 survivors, 12 (63%) had CXR changes, 8 (42%) a CRP >100
and 6 neither CXR changes nor CRP >100. Table 1 summarises the relationship
between admission CRP, CXR changes and outcome.

Relationship between CRP, CXR changes and outcome

CRP <100 CRP >100 Total

CXR Normal 6 (W=6 F=0) 100% 2 (W=1 F=1) 50% 8 (W=7 F=1) 87.5%
CXR Consolidation 8 (W=5 F=3) 62.5% 9 (W=7 F=2) 77.7% 17 (W=12 F=5) 70.6%
TOTAL 14 (W=11 F=3) 78.6% 11 (W=8 F=3) 72.7% 25 (W=19 F=6) 76%

W = wean, F = fail. Percentage represent patients weaned.

Neither CRP nor CXR were found to be discriminatory parameters in predicting
NIV success. Contrary to prevailing opinion, 70.6% of patients with consolidation
on CXR regardless of their CRP were weaned from NIV. Larger studies need to
identify markers of NIV failure along with a valid scoring system for patients
with pneumonia and AHRF whose ceiling of treatment is NIV. The existing data
suggesting NIV failure in pneumonic consolidation associated with AHRF needs
to be evaluated in this context.

P3795
Non-invasive ventilation (NIV) in acute respiratory failure in a respiratory
intermediate unit care (RICU) – Characterization and predictors of failure
Ana Sofia Oliveira, Sara Salgado, Cecília Nunes, Fernanda Oliveira,
Cristina Bárbara. Pneumology, Pulido Valente Hospital, Lisbon, Portugal

Aims: The use of NIV has proliferated in the last decades in order to support
patients with acute respiratory failure. We aimed to analyze NIV’s success in
RICU.
Methods: A systematic retrospective review was performed of all hospitalized
patients for NIV in our RICU, from February 1 to July 31, 2010.
Results: NIV was performed in 79 patients, 73% were male, with a mean age of
70 years (35-93). Reasons for NIV were acute respiratory failure in 66 patients
and continuation of NIV resulting from step-down ICU in 13. Six patients had
hypoxemia, 64 hypercapnia and 9 mixed acidosis. Most patients had chronic
diseases (cardiac and respiratory), 62% had previous hospital admissions and
27% previous invasive mechanical ventilation. Infectious respiratory exacerbations
were the main cause for admission. In 18 patients do not intubate decision was
made. Average stay in RICU was 10 days (1-76). The majority of the patients had
favorable evolution under NIV (57), however there were 22 NIV failures, with 5
ICU transfers. Concerning the group of NIV failure, they were significantly older
(p=0,042), showed more previous hospital admissions (p=0,030), more nosocomial
respiratory infections (p=0,000), a lower PaO2/FiO2 (p=0,015), more extensive
radiological disease (p=0,017), more neoplasic underling disease (p=0,031), more
renal disease (p=0,009) and end-stage palliation (p=0,000).
Conclusion: NIV is a common and indispensable treatment in a RICU. NIV’s
results are in accordance with the severity of underling disease, acute exacerbations
and with the use of NIV as ceiling support.

P3796
Survival of COPD patients after their first episode of acute exacerbation
treated with non-invasive ventilation
Yu Hon Man. Medicine, Alice Ho Miu Ling Nethersole Hospital, TaiPo, Hong
Kong

Objective: To describe the survival of patients surviving the first episode of COPD
exacerbation requiring the use of Non-invasive positive ventilation (NIV) in 2002
and 2007 with secondary aim of comparing survival difference between these two
one-year periods.
Background: Data on long term survival of patients surviving their first episode of
acute exacerbation treated with NIV are scarce. Advances in COPD management
may improve survival over the years.
Method: Patients surviving their first episode of acute exacerbation treated with
NIV in a regional hospital in the years of 2002 and 2007 were retrospectively
reviewed. Two Kaplan-Meier curves were plotted by Epi Info which are compared
using log-rank test.
Results: A total of 90 and 73 patients requiring NIV were identified in 2002 and
2007 respectively: 13 and 41 patients died within the same admission; 26 and 9
patients were not first time users; 18 and 17 patients suffered from medical diseases
other than COPD. As a result, 33 and 15 patients surviving the first episode of
COAD exacerbation requiring the use of NIV in 2002 and 2007 were identified.
Overall, the mean age of enrolled cohorts were 76.48 (7.60) and 73.60 (7.00)
respectively, with 78.8% and 80.0% males. The median survival was 665 and 539
days. Survival at 1, 2 and 3 years was 61% and 53%, 45% and 33%, 39% and 33%.
The predominant cause of death was COPD and contributed to 16 and 8 patients.
The Kaplan-Meier survival curves were statistically equivalent with p value of 0.07.
Conclusion: The survival of patients surviving the first episode of COAD exacer-
bation requiring NIV remains poor, and does not differ between the two one-year
periods.

P3797
Noninvasive positive pressure ventilation in elderly patients with acute
respiratory failure due to severe pneumonia
Yutaka Yokoyama1, Hiroyuki Taniguchi1, Yasuhiro Kondoh1, Tomoki Kimura1,
Kensuke Kataoka1, Ryuichi Hasegawa1. 1Dept. of Respirology Medicine and
Allergy, Tosei General Hospital, Seto, Aichi, Japan; 2Dept. of Intensive Care
Medicine, Tosei General Hospital, Seto, Aichi, Japan

This study was retrospective observational study of Noninvasive positive pressure
ventilation (NPPV) in elderly (≥ 65 yrs) patients with acute respiratory failure
(ARF) due to severe pneumonia. The aim of this study was to evaluate the clinical
characteristics, prognosis, predictors of failure of NPPV in elderly patients with
ARF due to severe pneumonia including do-not-intubate (DNI) status. Elderly
patients with ARF due to pneumonia who receive NPPV as a first line intervention
(n=46) were enrolled retrospectively during 2002-2009.
The mean (± SD) APACHE II and age were 22±6 and 80±7 yrs, and the NPPV
success rate and 90-day mortality rate were 48% and 52%, respectively. The DNI
patients were 21 cases, 46% of the whole, and NPPV success rate and 90-day mor-
tality rate was 51% and 71%, respectively. In multivariate analysis, pH >7.44 at
basal (OR7.41, 95%CI 1.14-48.11) and PaO2/FIO2 ≤ 135 after 24 hours (OR16.83,
95%CI 2.23-124.89) were independently associated with failure of NPPV.
Failure of NPPV (OR25.3, 95%CI 2.70-236.79) and DNI status (OR13.2, 95%CI
1.32-131.81) were independently associated with the risk factors for 90-day death.
It was acceptable to perform NPPV as a first line therapy for elderly ARF patients
severe pneumonia, including DNI status.

P3798
Survey of non-invasive ventilation use for acute respiratory failure in
respiratory wards in Poland
Jacek Nasilowski, Marcin Leszczyk, Martyna Bura, Ryszarda Chazan.
Department of Internal Medicine, Pneumonology and Allergology, Medical
University of Warsaw, Warsaw, Poland

Introduction: Non-invasive ventilation (NIV) is one of the most important devel-
opments in pulmonology over the last two decades. NIV reduces need to intubation
and mortality in acute respiratory failure secondary to several conditions. NIV
requires qualified staff and access to appropriate equipment. Aim of the study was
to assess use of NIV in respiratory wards (RW) in Poland and to reveal main
obstacles and difficulties in its use.
Methods: Using survey methodology we developed a questionnaire comprising
11 questions about methods, indications and technical aspects of NIV. Survey was
send by mail to all hospitals with RW in Poland.
Results: Prevalence of NIV according to hospital grade is shown in table.

Prevalence of NIV according to hospital grade

Type of hospital Primary District Academic Total
and other*

Number of hospitals with RW (% of all) 48 (43%) 39 (35%) 24 (22%) 111 (100%)
Number of responders (% within hospital type) 13 (27%) 23 (59%) 11 (46%) 47 (42%)
Number of RW using NIV (% of responders) 1 (8%) 9 (39%) 7 (64%) 17 (36%)

*research institute, specialized center.
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NIV is used in 75% of RW with high dependency unit (HDU) and in 27% without
HDU. The main indication to NIV has been acute exacerbation of COPD, 73%
of all patients treated with NIV. Majority of RW (71%) treat up to 5 patients per
month.
Main obstacles to development of NIV is lack of equipment and adequate structure
of the ward.
Conclusions: Prevalence of NIV availability within RW in Poland is low and
strongly depends on the grade of hospital and the presence of HDU.

P3799
Can non invasive ventilation be effective without a dedicated service?
Gareth Hardy, Sarah Jundi, Mel Rosemary, Tarek Saba. The Department of
Respiratory Medicine, Blackpool Teaching Hospitals NHS Foundation Trust,
Blackpool, Lancashire, United Kingdom

Introduction: UK guidelines recommend that Non Invasive Ventilation (NIV)
should be administered in a dedicated setting with specially trained staff [1]. Our
institution is a large district general hospital serving a population of 330,000 in the
North West of England. NIV is used on the admissions unit and respiratory wards.
Despite very frequent use the service runs without recurrent funding, dedicated
staff or educational program. The aim of our service evaluation was to establish
whether our service is safe and effective.
Method: We retrospectivly audited NIV treatment episodes between January -
March 2009. If NIV was discontinued but restarted after 72 hours this was regarded
as a new episode.
Results: We identified 45 NIV treatment episodes, averaging 21.8 patient-hours a
day. Our patient group comprised 14 female and 25 male patients, with a mean
age of 73.1 yrs (range 56-93 yrs). The mean duration was 45 hours (range 5-158).
27 (60%) were diagnosed as a exacerbation of COPD, 13 as pneumonia (29%) and
4 (6%) as cardiogenic pulmonary oedema. 25 episodes (56.6%) had no treatment
plan documented in case of failure of NIV (56.6% COPD, and 56.6% of non
COPD). 10 patients (22%) died (33.3% of COPD patients, 14.8% of non COPD)
and 1 (2.2%) was referred to ICU.
Conclusion: Our mortality rate in COPD patients is comparable to a recent na-
tional audit [2]. However, there is evidence of less advance treatment planning and
ICU referral.
References:
[1] National Institute of Clinical Excellence: Management of COPD in adults

in primary and secondary care. Downloaded from http://guidance.nice.org.uk/
CG101 on 22/3/2010.

[2] Roberts C.M et al. Thorax 2011; 66(1):43-8.

405. Lung development and neoplasia

P3800
Directed differentiation of mouse embryonic stem cells into primordial lung
progenitor cells
Finn Hawkins1, Tyler Longmire1, Jean Chang1,2, Laertis Oikonomou1,2 ,
Darrell Kotton1,2 . 1Pulmonary Center, Boston University Medical Center, Boston,
MA, United States; 2Center for Regenerative Medicine, Boston University
Medical Center, Boston, MA, United States

Introduction: During normal development, a small population of foregut cells are
specified into lung progenitors that give rise to the entire adult lung epithelium.
The transcription factor Ttf-1(Nkx2.1) is the earliest marker of these progenitors.
Little is known about the gene programs involved in lineage specification and
differentiation of the lung progenitor cells.
Aim: To recapitulate early lung development in-vitro and purify primordial lung
cells, identified by Ttf-1 expression, to better understand lung development.
Methods: We developed a faithful lung epithelial reporter line with the GFP
reporter gene targeted into the Ttf-1 locus of mouse ESCs. These ESCs were
differentiated to definitive endoderm using Acivin-A in serum-free media. To
recapitulate anterior and ventral endodermal patterning we used a combination of
growth factors and inhibitors. GFP-positive cells emerged after 9 days in culture.
GFP-positive cells were sorted by FACS and analyzed by quantitative real-time
PCR at various time points.
Results: Clusters of GFP+ cells were observed from day 9 onwards. These cells
expressed the endodermal marker Foxa2 and did not express neurectodermal mark-
ers above baseline undifferentiated stem cells. With further culture and FGF2+10
stimulation, purified Ttf1-GFP+ cells were lung and thyroid competent as evi-
denced by upregulation of markers SPC, SPB, CC10, FoxJ1, & CFTR suggesting
a lung-like phenotype, and Thyroglobulin, Pax8 & TSHR suggesting a thyroid-like
phenotype.
Conclusion: Our in-vitro system yields a purified population of Ttf-1 positive
endodermal cells of a molecular phenotype reminiscent of primordial lung and
thyroid progenitors.

P3801
Developmental profile of cellular pathways regulating protein breakdown in
the fetal and postnatal diaphragm
Yong Song, Jane Pillow. School of Women’s and Infants’ Health, The University
of Western Australia, Perth, WA, Australia

Studies on diaphragm weakness and atrophy focus on adult muscle, but the preterm
diaphragm might be more susceptible to injury. Characterization of the ontogeny
of protein degradation pathways responsible for muscle atrophy would help further
understanding of the altered signaling pathways under pathologic conditions in
preterm babies. Here, we performed the baseline study of major proteolytic path-
ways and antioxidant capacity in lambs from 75 d to 200 d postconceptual age.
The diaphragm tissues were collected and analysed for gene expression and/or
protein abundance in a set of key pathway components in conjunction with proteol-
ysis/antioxidant activity. Our results showed that calpain and caspase 3 in gene and
protein expressions exhibited a similar profile with advancing gestation, increasing
from 75 d to 100 d/128 d and subsequently decreasing gradually toward full term.
In contrast, ubiquitin conjugating and ligase genes did not change during gestation.
All proteolytic genes examined (except Ubiquitin) were up-regulated rapidly after
delivery, with a similar developmental trend observed in protease activities. Unlike
proteolytic pathway pattern, antioxidant gene expression demonstrated a steady
increase from 75 d gestation until 24 h after birth, followed by a significant
reduction at 7 w of postnatal age (p ≤ 0.002). The proteolytic signaling and an-
tioxidant capacity patterns reflected the adaptive process to metabolic change and
muscle maturity with development. The data from this study may partly explain
the susceptibility of preterm infants to respiratory failure in response to injurious
ventilation and/or clinical stressors such as inflammation and hypoxia.

P3802
PECAM-1 single nucleotide polymorphisms and idiopathic pulmonary
fibrosis
Michael Crooks, Ahmed Fahim, Simon Hart. Division of Cardiovascular and
Respiratory Studies, Castle Hill Hospital, Hull, United Kingdom

Background: Idiopathic pulmonary fibrosis (IPF) is the most common of the id-
iopathic interstitial pneumonias and carries a prognosis worse than many cancers.
However, the pathogenesis of this disease remains incompletely understood.
Platelet Endothelial Cell Adhesion Molecule-1 (PECAM-1) is a 130 kDa glyco-
protein that has been implicated in pulmonary fibrosis in a strain of knockout
mice. We assess the prevalence of the PECAM-1 single gene polymorphisms and
the serum concentration of PECAM-1 in IPF patients versus controls.
Methods: Samples of full blood were collected from 37 patients with IPF and 41
controls. DNA was extracted from whole blood using QIAmp DNA Blood Midi
Kit (Qiagen, Valencia, CA). PCR was performed using primers specific to exon
3, exon 8 and exon 12 of the PECAM-1 gene. Purified PCR products were sent
to Eurofins MWG Operon for sequencing. The serum concentration of soluble
PECAM-1 was assessed using ELISA.
Results and discussion: No significant difference was observed in the prevalence
of single gene polymorphisms in exon 3, 8 or 12 of the PECAM-1 gene. The serum
PECAM-1 concentration was significantly higher in the IPF group versus controls
(106.177ng/ml vs 84.327ng/ml respectively, p=0.0398) with elevated sPECAM-1
concentrations associated with better lung function (p=0.038).
Conclusion: No significant difference in the prevalence of single gene polymor-
phisms in the PECAM-1 gene was observed between IPF and control groups.
Serum PECAM-1 concentration was elevated in IPF patients versus controls how-
ever it is not possible to conclude whether this is important in the pathogenesis of
the disease or a secondary event resulting from cell injury and aberrant tissue repair.

P3803
Up-regulation of collagen type V mRNA in a model of systemic sclerosis
Roberta Gonçalves Marangoni1, Ana Paula P. Velosa1, Edwin E. Parra2,
Jymenez de Moraes1, Vera L. Capelozzi2, Walcy R. Teodoro1, Natalino
H. Yoshinari1. 1Rheumatology Division, University of Sao Paulo, Sao Paulo, SP,
Brazil; 2Pathology Department, University of Sao Paulo, Sao Paulo, SP, Brazil

Background: We have described an animal model of systemic sclerosis (SSc)
induced by type V collagen (COLV) that resembles the human disease. The aim
of this study was to investigate the early disease in the lung of this model with
special emphasis on collagen deposition and mRNA collagen synthesis.
Methods: Female rabbits from New Zealand lineage were immunized with COLV
plus Freund’s adjuvant (FA). Animals immunized only with FA were used as
controls. The animals were sacrificed at day-7, day-75 and day-210; and the lungs
submitted to immunofluorescence, real-time qPCR and biochemical examination.
Results: The immunolabeling for the COL I, III and V by immunofluorescence
showed an intense expression of COLV in the bronchovascular interstitium near
the inflammatory infiltrate of COLV-rabbits at day-210. Additionally, morphologic
analysis demonstrated that the progressive remodeling of the extracellular matrix
observed in this group of animals was characterized by thickened COLV deposition
with distorted fibrils. In accordance with these observations, the real-time qPCR
revealed markedly up-regulation of COLV mRNA of the COLV-group at day-210
comparing with controls (p<0.001). The content of hydroxyproline was compared
for COLV-group and controls at day-7, day-75 and day-210, suggesting that the
day-210 group represents an early disease without established fibrosis.
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Conclusions: We found an early up-regulation of COLV mRNA in the lung tissue
of this experimental model emphasizing the role of this protein in the pathogenesis
of SSc. In addition, our results reinforce the importance of this model, emerging
promising to study the early stages of pulmonary fibrosis in this severe disease.

P3804
Anti-fibrotic effects of liver X receptor agonists in human fetal lung
fibroblasts
Shu Hisata, Shigeki Chiba, Takafumi Ito, Masahito Ebina, Toshihiro Nukiwa.
Department of Respiratory Medicine, Tohoku University Graduate School of
Medicine, Sendai, Japan

Introduction: Idiopathic pulmonary fibrosis is a progressive life-threatening dis-
ease for which anti-inflammatory agents such as glucocorticoids have no ther-
apeutic effect. Liver X receptors (LXRs), which are nuclear receptors activated
by oxysterols as natural ligands, show similar tissue-distribution patterns with
glucocorticoid receptor and peroxisome proliferator-activated receptor (PPAR)-γ.
LXRs play important roles not only in cholesterol metabolism and triglyceride
synthesis, but also in inflammation and innate immunity. Previous studies showed
anti-fibrotic effects of PPARγ agonists, but it remains unknown whether LXR
agonists have anti-fibrotic abilities.
Aims: The aim of our current study is to analyze anti-fibrotic effects of LXR
agonists on human lung fibroblast.
Methods: Serum-deprived MRC5 cells (human fetal lung fibroblast cell line)
were pre-incubated with synthetic LXR agonist T0901317 and natural agonist
22(R)-hydroxycholesterol, and were differentiated into myofibroblasts by TGF-β1
for 48 hours. Changes in α-smooth muscle actin (α-SMA) and phosphorylated-
Smad2/3 were analyzed by western blot. The inhibitory effects of irreversible
PPARγ antagonist GW-9662 on anti-fibrotic abilities of LXR agonists were also
examined.
Results: LXR agonist T0901317 and 22(R)-hydroxycholesterol inhibited TGF-
β1-driven myofibroblast-differentiation as determined by α-SMA by western blot.
T0901317 did not inhibit Smad2/3 phosphorylation. An irreversible PPARγ antag-
onist GW-9662 did not reverse the inhibition of myofibroblast-differentiation by
T0901317.
Conclusion: LXR agonists have novel and potent anti-fibrotic effects in human
lung fibroblasts.

P3805
Identification of stable housekeeping genes for real-time PCR in human
pulmonary fibroblasts
Carmel Stock, Patricia Leoni, Xu Shi-Wen, David Abraham, Andrew Nicholson,
Athol Wells, Elizabeth Renzoni, Gisela Lindahl. Interstitial Lung Disease Unit,
Royal Brompton Hospital, London, United Kingdom Dept. Rheumatology, Royal
Free Hospital, London, United Kingdom Dept Histopathology, Royal Brompton
Hospital, London, United Kingdom

Background: Quantitative real time PCR is an important tool in investigating gene
transcription levels under different biological conditions. Accurate results rely on
controlling for differences in mRNA quantity and quality between samples, com-
monly achieved by normalisation to expression of housekeeping genes (HKGs).
Expression stability of the HKGs used is critical, but to date no systematic study
has been performed in pulmonary fibroblasts.
Methods: Microarray data of gene expression in explanted fibroblasts from SSc-
ILD (systemic sclerosis lung biopsies, n=8) and control (normal periphery of
resected tumors, n=10) lung tissue was used to assess variation in expression
of commonly used HKGs; ACTB, GAPDH, HPRT1, RPL32, TBP, and YWHAZ
(HUGO nomenclature). The four most stable genes (<15% variability) were tested
by qRT-PCR in an independent experiment in which SSc-ILD (n=3) and control
(n=3) fibroblasts were cultured in 0.1% BSA for 24hrs, and a further 24hrs with
or without IFNγ (10ng/mL). A measure of expression stability (M), the average
pairwise variation with each of the other studied genes (with a recommended
maximum value of 1.5) for each HKG, was calculated using the program geNorm
(Vandesompele, J. et al. Genome Biology 2002;3:34.1-12).
Results: While ACTB and GAPDH were relatively unstable, the four HKGs tested
further in geNorm all had an expression stability of M<1.0; the most stable gene
was YWHAZ (M=0.56), followed by HPRT1 (M=0.60), RPL32 (M=0.67), and TBP
(M=0.70).
Conclusion: We have identified four HKGs suitable for normalisation of mRNA
expression levels in human lung fibroblasts under the conditions tested, and show
the necessity for empirical identification of HKGs.

P3806
Molecular screening – A search for potential drugs for idiopathic pulmonary
fibrosis
Outi Leppäranta1, Maxim Bespalov2, Marjukka Myllärniemi1, Katri Koli3.
1Department of Medicine, Pulmonary Division, University of Helsinki, Helsinki,
Finland; 2High Throughput Center, Institute for Molecular Medicine Finland,
Helsinki, Finland; 3Research Programs Unit, Molecular Cancer Biology,
University of Helsinki, Helsinki, Finland

Background: Idiopathic pulmonary fibrosis (IPF) is a fibrotic lung disease with

a poor prognosis and very few therapeutic options. On a molecular level, patients
with IPF have increased amounts of BMP inhibitor gremlin in their lungs (BMP,
bone morphogenetic protein). Gremlin decreases BMP signalling and, as a conse-
quence, TGF-β signalling is increased (TGF-β, transforming growth factor-beta).
The balance between BMP and TGF-β signalling activities in the lung is of crucial
importance during e.g. regenerative processes. Thus, severe alterations in these
signalling activities are likely to contribute to the pathogenesis of IPF.
Aim: To use high-throughput chemical screening as an approach to find molecules
which could normalize the TGF-β/BMP balance in the fibrotic lung.
Methods: The screen was performed with a commercial chemical library with ca.
2000 compounds. The set-up is based on two reporter cell lines that contain either
a BMP- or a TGF-β-responsive element linked to a luciferase gene. The effect
of the chemicals is evaluated by measuring the changes in the expression of the
luciferase gene.
Results: Using this approach we have been able to identify compounds which
modulate the BMP/TGF-β signalling balance in the reporter cell lines. One com-
pound was also shown to modulate endogenous BMP/TGF-β signalling activities
in lung epithelial cells.
Conclusions & future directions: Using chemical compound screening it is pos-
sible to identify small-molecular weight compounds that enhance BMP signalling
in lung epithelial cells. These compounds are potential drugs for the prevention
of progression of IPF. Their effects will be evaluated in preclinical in vivo studies
using a mouse model of pulmonary fibrosis.

P3807
Serum amyloid A as a potential biomarker of sarcoidosis
Elena Bargagli1, Carmela Olivieri1 , Claudia Landi2, Barbara Magi1,
David Bennett1, Nicola Bianchi1, Anna Perrone1, Antonella Fossi1,
Paola Rottoli1. 1Respiratory Diseases Section, Department of Clinical Medicine
and Immunological Sciences, University of Siena, Siena, Italy; 2Department of
Molecular Biology, University of Siena, Siena, Italy

At the beginning of our studies on proteomics we compared serum protein profiles
in interstitial lung diseases and we found increased expression of certain acute
phase proteins, such as serum amyloid A (SAA), in sarcoidosis serum samples.
An increased expression of SAA1 was detected by a proteomic approach (two-
dimensional electrophoresis) in serum of sarcoidosis patients, therefore we decided
to validate this finding evaluating its concentrations by a quantitative assay (ELISA)
and to further investigate SAA patterns in patients with sarcoidosis.
Our population consisted of 48 patients affected by sarcoidosis and 17 healthy
controls. Patients were divided according to phenotype activity score SCAC. Pro-
teomic analysis of SAA in serum revealed that the protein resolved in 2 different
spots with isoelectric point/molecular weight of 5.69/11000 KDa and 6.15/11000
Kda. SAA1 spots were never observed in samples of healthy subjects but only in
sarcoidosis patients. ELISA assay reported significantly higher concentrations of
SAA in patients than controls (p=0.002). Protein concentrations inversely corre-
lated with FEV1 percentages in sarcoidosis patients and were significantly higher
in SCAC group 6 than in SCAC group 4 (p<0.001) and SCAC group 5 (p<0.05).
Interestingly the molecular weight of the two isoforms of SAA identified in our
study corresponded to two unidentified serum proteins, proposed as sarcoidosis
biomarker, in a previous proteomic study performed by Bons et al.
In conclusion SAA could be a useful biomarker of sarcoidosis since its levels are
significantly higher in patients than controls, especially in those with lung function
impairment and requiring prolonged steroid treatment.

P3808
Screening for alpha-1 antitrypsin deficiency in Polish lung or liver disease
patients
Radoslaw Struniawski1, Pawel Kuca1, Adam Szpechcinski1, Michal Skronski1,
Malgorzata Czajkowska-Malinowska3, Jerzy Kozielski4, Pawel Sliwinski5,
Katarzyna Górska2, Piotr Korczynski2, Rafal Krenke2, Ryszarda Chazan2,
Urszula Oldakowska-Jedynak7, Marek Krawczyk7, Ewa Jassem6,
Halina Batura-Gabryel8, Joanna Chorostowska-Wynimko1. 1Laboratory of
Molecular Diagnostics and Immunology, National Institute of Tuberculosis and
Lung Diseases, Warsaw, Poland; 2Department of Internal Medicine, Pneumology
and Allergology, Medical University of Warsaw, Warsaw, Poland; 3Department of
Lung Diseases and Respiratory Failure, Regional Center of Pulmonology,
Bydgoszcz, Poland; 4Department of Lung Diseases and Tuberculosis, Silesian
Medical University, Zabrze, Poland; 5Department of Diagnosis and Treatment of
Respiratory Failure, National Institute of Tuberculosis and Lung Diseases,
Warsaw, Poland; 6Department of Allergology, Medical University of Gdansk,
Gdansk, Poland; 7Department of General, Transplant and Liver Surgery, Medical
University of Warsaw, Warsaw, Poland; 8Department of Pulmonary, Allergology
and Respiratory Oncology, Poznan University of Medical Sciences, Poznan,
Poland

Background: In Poland, the overwhelming majority of individuals with alpha-1
antitrypsin (AAT) deficiency still remains undiagnosed. We estimated the AAT
gene frequency and prevalence in a large cohort of Polish chronic lung or liver
disease patients eligible for AAT testing.
Methods: Blood samples were collected prospectively from 419 respiratory pa-
tients (COPD, emphysema, bronchiectasis, asthma) and 281 patients referred for
liver transplantation due to cirrhotic and non-cirrhotic chronic disease. AAT serum
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concentration was measured by turbidimetry and PI-phenotype identified by iso-
electrofocusing. The PI*S and PI*Z alleles were confirmed by real-time PCR; rare
phenotypes were identified by sequencing.
Results: 53 (12.6%) lung disease patients and 18 (6.4%) liver disease patients
demonstrated AAT deficiency phenotypes. Calculated frequencies expressed per
1000 were for PI*Z 46.6 (95% CI: 32.3-60.8), PI*S 20,3 (95% CI: 10.8-29.8) in
respiratory patients and PI*Z 19.6 (95% CI: 8.1-31), PI*S 10.7 (95% CI: 2.2-19.2)
in liver disease patients. The AAT gene prevalence calculated by Hardy-Weinberg
equilibrium were: 1/1.16 for MM, 1/26 for MS, 1/2429 for SS, 1/11 for MZ, 1/530
for SZ and 1/462 for ZZ in respiratory patients and 1/1.07 for MM, 1/48 for MS,
1/8773 for SS, 1/26 for MZ, 1/2393 for SZ and 1/2610 for ZZ in liver disease
patients.
Conclusion: Our results show relatively high frequency of AAT deficiency among
Polish patients with chronic obstructive respiratory disorders. Estimated frequency
for PI*Z and PI*S allele in respiratory group was about two-fold higher than in
liver disease patients and four-fold higher than estimated prevalence in healthy
Polish population.

P3809
Proteomic analysis of antioxidant proteins in bronchoalveolar lavage of
patients with pulmonary Langerhans-cell histiocytosis
Paola Rottoli1, Claudia Landi2, Elena Bargagli1, Antje Prasse3, Barbara Magi1,
Maria Grazia Perari1, Joachim Muller-Quernheim3, Luca Bini2. 1Respiratory
Diseases Section, Department of Clinical Medicine and Immunological Sciences,
University of Siena, Siena, Italy; 2Department of Molecular Biology, University
of Siena, Siena, Italy; 3Department of Pneumology, Ludwig University, Freiburg,
Germany

Pulmonary Langerhans-cell histiocytosis (PLCH) is a tabacco smoke-related dif-
fuse lung disease of unknown etiopathogenesis. Oxidative-mediated lung injury
has been documented in patients with PLCH. In this study we analyzed by
2-dimensional electrophoresis, BAL protein expression of antioxidant proteins
in a group of patients with PLCH, a group of healthy smokers and a group
of no-smoker controls in order to better understand the potential role of oxi-
dant/antioxidant balance in the disease pathogenesis. Among the differentially
expressed proteins identified by us, the proteins implicated in the antioxidant de-
fense where thioredoxin (THIO), ALBU, ceruloplasmin (CERU) and glutathione
peroxidase 3 (GPX3). THIO was a protein identified from a spot down-regulated
in PLCH versus smoker controls (p<0.01). It plays a protective role against
cigarette smoke-induced lung oxidative damage and against Th2-driven airway
inflammation. CERU isoform 1 and 2 were significantly upregulated in PLCH
patients compared to no-smoker controls (p<0.01) while CERU isoform 3 was
upregulated in patients than smoker controls (p<0.05). GPX3 was absent in 2-DE
gels of patients with PLCH and it was significantly over-expressed in smokers than
no-smoker controls. In conclusion antioxidant defense could be involved in PLCH
pathogenesis being the expression of antioxidant proteins significantly different in
BAL of patients with respect to smoker or no smoker controls.

P3810
Endothelin-1 (ET-1) is a useful biomarker for early detection of
ventilator-assotiated pneumonia (VAP) in mehanical ventilation children
Dmytro Dmytriiev, Kateryna Dmytriieva, Oleksander Katilov,
Oleksander Nazarchuk, Anatoliy Staradub, Oleksander Mazulov,
Konstantin Dmytriiev. Anesthesiology, Vinnitsa National Medical University,
Vinnitsa, Ukraine

Objectives: VAP is a severe complication limiting survival children. ET-1 is
a peptide produced by pulmonary vascular endothelial cells that play a role
in the pathophysiology of lung dysfunction. Whether ET-1 could predict VAP
development is unknown.
Methods: Transbronchial biopsy specimens and serum and bronchoalveolar lavage
were obtained from 23 children with VAP and 24 without VAP. The serum and
bronchoalveolar lavage ET-1 concentrations were measured by enzyme-linked im-
munosorbent assay, and the ET-1 mRNA expression in the transbronchial biopsy
specimens was examined using real-time polymerase chain reaction.
Results: ET-1 serum concentrations were greater in the patients with VAP (P=0.02);
and ET-1 mRNA was significantly in the lung of those with versus those without
VAP at 3 and 12 day after start mehanical ventilation (P=0.01). At 3 and 12
days after start mehanical ventilation, the ET-1 concentrations were significantly
elevated in the serum (P <0.01 and P < 0.0001, respectively) and bronchoalve-
olar lavage (P <0.01 and P =0.01, respectively) of children with compared with
those without VAp. On logistic regression analysis, 3-day after start mehanical
ventilation serum ET-1 level predicted for VAP (odds ratio, 1.01; 95% confidence
interval, 1.003-1.027; P <.007; odds ratio, 2.8; 95,3% confidence interval, 1.01 -
8.4; P < 0.001). The serum ET-1 level at 12 days was diagnostic for VAP (odds
ratio, 4.1; 95% confidence interval, 1.4- 11.3; P =0.009).
Conclusions: Elevated serum ET-1 concentrations were predictive of VAP, and the
assessment of circulating ET-1 might be beneficial in diagnosing and monitoring
VAP.

P3811
Does beta2 adrenoceptor (ADRβ2) density vary in circulating lymphyocytes
compared with monocytes?
Li Ping Chung1,2 , Svetlana Baltic1,2, Grant Waterer2,3, Philip Thompson2,3,4.
1Genetic Unit, Lung Institute of Western Australia (LIWA, Centre for Asthma,
Allergy and Respiratory Research (CAARR), University of Western Australia,
Perth, Western Australia, Australia; 2School of Medicine and Pharmacology,
University of Western Australia, Perth, Western Australia, Australia; 3Respiratory
Department, Royal Perth Hospital, Perth, Western Australia, Australia;
4Respiratory Department, Sir Charles Gairdner Hospital, Perth, Western
Australia, Australia

Circulating lymphocytes are increasingly used as a surrogate cell type to reflect
changes in ADRβ2 density elsewhere in the body, particularly the respiratory
system. However, ADRβ2 density is non-uniform among lymphocyte subsets and
potentially varies between individuals.
Aim: To assess the extent of variability in ADRβ2 density on human peripheral
blood mononuclear cells (PBMC) including lymphocytes and monocytes.
Method: PBMC were isolated from 10 healthy subjects by density gradient
centrifugation with Ficoll-Paque. Cell surface & total ADRβ2 of lymphocytes
(CD14+) and monocytes (CD3+) measured using FACS. Geometric mean fluores-
cence (GMF) was used as the indices for ADRβ2 density per cell.
Result: Surface ADRβ2 - GMF increased by 3.54 and 4.62 folds over negative
controls for lymphocytes and monocytes respectively (p=0.16). However, distri-
bution of GMF between samples suggests greater variability in ADRβ2 density
in lymphocytes vs monocytes (p=0.06). Proportion of ADRβ2-positive cells was
higher in monocytes vs lymphocytes (71.9% vs 36.7, p=0.02). Total ADRβ2 –
GMF increased by 12.4 and 9.61 folds for lymphocytes and monocytes respec-
tively (p>0.05). Proportion of ADRβ2-positive cells were similar between samples
(lymphocytes 80%, monocytes 86%, p>0.05) but greater variability was observed
for lymphocytes (range 27–99%) vs monocytes (range 66–100%).
Conclusions: Despite similarities in surface and total ADRβ2 density, lymphocytes
display greater inter-subject variability compared with monocytes. This has impli-
cation in experimental designs & interpretation of changes in ADRβ2 density in
studies using human PBMC as an alternative to primary cells from organ of interest.

P3812
Apocynin augments IL-6, IL-8 and TNF expression in A549 cells
Joanna Stefanska, Milena Sokolowska, Rafal Pawliczak. Department of
Immunopathology, Medical University of Lodz, Lodz, Poland

Reactive oxygen species (ROS) play an important role in many pathways and pro-
cesses. An enzyme responsible for ROS production - NADPH oxidase represents
an attractive therapeutic target. Apocynin is a small molecule that reversibly blocks
NADPH oxidase activation and therefore inhibits ROS formation.
Apocynin, in our previous studies, reduced some ROS concentrations in exhaled
breath condensate of asthmatics, COPD patients, and healthy subjects. Therefore
we decided to investigate apocynin influence on expression of IL-6, IL-8 and TNF
in vitro. A549 cells were incubated with apocynin in concentrations: 0.25, 0.5, 1,
2 and 3 mg/ml. After 1h, 2h and 4h of incubation with each concentration RNA
was isolated and reverse transcription was made. mRNA expression was assessed
using real-time PCR.
Time-response analysis revealed apocynin most effective influence after 2 and 4
hours of incubation. It caused increased expression of IL-6 (expression level (RQ)
0.64 – 2h and 0.62 – 4h vs. 0.007 – base), and IL-8 (RQ 25.18 – 2h and 25.12 –
4h vs. 1.74 – base) in A549. Moreover, apocynin caused TNF expression increase
in A549 after one and four hours of incubation (RQ 0.037 – 1h and 0.036 – 4h
vs. 0.017 – base). Dose-response analysis showed apocynin to be most effective in
concentration of 0.5 mg/ml. This dose caused increase of IL-6 expression (RQ 2
vs. 0.02 - control sample (CS)) and IL-8 expression (RQ 101 vs. 2 - CS, but also 1
mg/ml – RQ 30 vs. 2 - CS). TNF expression was increased in samples incubated
with 0.25 mg/ml (RQ 0,037 vs. 0.02 - CS)
These findings may provide a novel therapeutic strategy and might be of importance
in relation to inflammatory diseases.

P3813
Comparison the frequency of human T-lymphocyte type 1 (HTLV 1) infection
in tuberculosis patients with control group without tuberculosis
Davood Attaran, Leila Ghofraniha, Elham Ghalenoei, Hooshang Rafatpanah,
Mohamad Khajedaloee, Mohamad Towhidi, Shahrzad Mohamadzadeh Lari. Lung
Disease and Tuberculosis Research Center, Mashhad University of Medical
Science, Mashhad, Khorasan, Islamic Republic of Iran

Introduction: Regarding to recognize the predisposing factors in Tuberculosis in-
fection which is common in Khorasan, Northeastern province of IRAN,this study
investigate whether HumanT-lymphocyte type 1 (HTLV 1) as an immunosuppresive
factor increase the risk of tuberculosis.
Methods and materials: A case –control study was conducted on 278 pulmonary
and extrapulmonary tuberculosis during 2007-2010, in city of mashad, capital
of khorasan.Tuberculosis has been documented by goldstandard tests like spu-
tumculture, BAL culture or cytology.For detection of HTLV1 antibody, ELISA
method and as a confirming test western Blot were performed. Healthy sex and
age matched control group were 276 persons.
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Results: The mean age of tuberculosis patients was 49.6721.36 and 48.3620.74 in
controls.In pateints group 114 (41.6%)were male and 160 (58.4%)were female and
in controls 123 (44.6)were male and 153 (55.4)were female.Pulmonary tuberculo-
sis was seen in 84.2% in patients. The overall frequency of HTLV1 in TB patients
was2.9% and 3.3% in controls.HTLV1 frequency was higher in male cases and
increased with ageing.
Conclusion: Regarding to this study HTLV 1 infection alone,is not sufficient to
increase the risk of tuberculosis.

P3814
Application of GenoTypeCM and GenoTypeAS to species identification of
nontuberculous mycobacteria as a routine method in microbiology lab of
CTRI, Moscow
Tatiana Smirnova, Alena Vorobyeva, Elena Larionova, Sofia Andreevskaya,
Larisa Chernousova. Microbiology Dep., Central TB Research Institute of RAMS,
Moscow, Russian Federation

There is a acute problem with diagnostics of mycobacteriosis in Russia. Species
identification of mycobacterial cultures is not performed in bacteriology labs over
Russia. There are no any statistical data for the incidence of NTM detection.
We aimed to evaluate the level of NTM detection at examination of cultures from
BACTEC MGIT 960 (BD, USA) in the course of 2010.
1520 positive MGIT tubes (obtained in 2010) were studied. Primary screening of
cultures was performed using standard microbiological techniques – blood agar
culture and Ziehl-Neelsen stain. In addition real-time PCR IS6110 was done for all
1520 cultures. For suspected samples species identification using GenoTypeCM/AS
(HAIN Lifescience, Germany) were carried out.
Of 1520 cultures, 75 cultures (4,9%) belonged to NTM. Using GenoTypeCM/AS
we performed species identification for 72 strains from 75. Following spectra of
NTM strains were detected: M.fortuitum (15 strains), M.peregrinum (2 strains),
M.chelonae (5 strains), M.abscessus (6 strains), M.xenopi (3 strains), M.gordonae
(5 strains), M.simiae (7 strains), M.lentiflavum (4 strains), M.kansasii (9 strains),
M.avium (13 strains), M.intracellulare (3 strains). One of 3 detected by Hain
test-system as a Mycobacterium ssp. strains belonged to M.nonchromogenicum
according to sequence of 16S rRNA.Data allowed to conclude that 4,9% of 1520
cultures obtained from BACTEC MGIT 960 were NTM. Usage of exact and
rapid molecular-genetic method - GenoTypeCM/AS helps to perform accuracy
species identification of NTM, it helps physicians to ensure accurate diagnosis and
prescribe adequate treatment.

P3815
The molecular mechanisms of lymphocyte apoptosis disregulation at Th1-
and Th2- cytokine disbalance
Elena Sazonova1, Olga Chechina1, Oksana Zhukova2, Natalia Ruazanceva1.
1Fundamental Medicine, The Siberian State Medical University, Tomsk, Russian
Federation; 2Balneology and Physiotherapy, Research Institute of Balneology and
Physiotherapy of Federal Medicobiological Agency, Tomsk, Russian Federation

Much of the literature elevates the Th1/Th2 balance concept to the level of
paradigm. Although Th1 and Th2 cells are now virtually anointed with the re-
sponsibility for coordinating the immune system, critical investigators are finding
discrepancies in the hypothesis (Dent, L.A. J Reprod Immunol 2002; 57: 255-
272). By the other hand apoptosis is one of the fundamental mechanisms of
immune reactions regulation. So the purpose of our research was to establish the
molecular mechanisms of cytokine-mediated lymphocyte apoptosis disregulaion
at polarization of the immune answer on Th1- or Th2-ways.
We assessed the concentration of IL-2, IL-4, IL-10, IL-12 and TNFα in supernatant
fluid of mononuclear leukocytes of 44 people (21 man and 23 women from 18
to 50) with acute and chronic tick-borne encephalitis and 23 healthy donors by
dint of enzyme-linked immunosorbent assay. Secondly we analyzed the level of
spontaneous and IL-2-, IL-4- and TNFα-induced apoptosis, the quantity of com-
plementary receptors by flow cytometry. In addition the assessment of Bax, Bad,
Bcl-2, Bcl-xl, p53 and NF-kB level was done due to immunoblotting.
It was established that influence of cytokines on the apoptosis realization has
dose-dependent character. Features of apoptosis realization revealed in experi-
mentally created cytokine imbalance conditions by means of recombinant IL-2,
IL-4 and TNFα due to change of a transcriptional factors level (p53, NF-kB)
and pro-/antiapoptotic proteins correlation (Bax, Bad, Bcl-2, Bcl-xl). Molecular
mechanisms of cytokine-mediated apoptosis disregulation can form a basis for
development of immune cell modulation methodology at the immune answer
polarization for Th1-or Th2-ways.

P3816
Diverse effects of PAI-1 proteins on lung and prostate cancer cell invasion
Adriana Rozy1, Marta Kedzior1, Joanna Chorostowska-Wynimko1,
Paulina Jagus1, Adam Szpechcinski1, Ewa Skrzypczak-Jankun2, Jerzy Jankun2.
1Laboratory of Molecular Diagnostics and Immunology, National Institute of
Tuberculosis and Lung Diseases, Warsaw, Poland; 2Urology Research Center,
University of Toledo, Medical Center, Toledo, OH, United States

Acquisition of ability to uncontrolled migration is one of the fundamental prop-
erties of cancer cells, enabling them to infiltrate tissues and metastasize. PAI-1 is

the major physiological inhibitor of urokinase (uPA), which plays a key role in
migration and invasion of tumor cells. The aim of present study was to analyze the
impact of increasing concentrations of PAI-1 mutated forms: VLHL PAI-1 with
very long half-life time, Vn neg PAI-1 - devoid of affinity towards vitronectin
and wPAI -1 on lung (A549, H1299) and prostate (LNCaP, DU145) cancer cells
invasive activity. Selected cell lines are characterized by different (normal and
high) urokinase production.
No effect of PAI-1 proteins on invasiveness of lung cancer cells was observed,
while dose-dependent significant inhibition was demonstrated in both prostate can-
cer lines (DU145 and LNCaP) cultured with VLHL PAI-1 (respectively p<0,05
and p<0,01) and Vn PAI-1 neg (p<0,05). Not surprisingly wPAI-1 significantly
stimulated prostate cancer cells invasiveness in all concentrations.
PAI-1 inhibitory effect on prostate cancer invasive activity is associated with
anti-proteinase activity. Lung cancer cells invasiveness regulation seems not to be
PAI-1-urokinase regulated.

P3817
Role of bronchoscopy in lung cancer translational research: Tumor harvest
for the lung cancer mutation consortium (LCMC) studies
Rex Yung1, Marian Rutledge2, Peter Illei3, Malcolm Brock2, Charles Rudin4.
1Medicine & Oncology, Johns Hopkins University School of Medicine, Baltimore,
MD, United States; 2Surgery, Johns Hopkins University School of Medicine,
Baltimore, MD, United States; 3Pathology, Johns Hopkins University School of
Medicine, Baltimore, MD, United States; 4Medical Oncology, Johns Hopkins
University School of Medicine, Baltimore, MD, United States

Introduction: The LCMC is a multi-institution collaboration to collect 1,000 cases
of advanced (stage IIIB/IV) Adenocarcinoma for rapid analysis of multiple genes
felt important in LC pathogenesis, to accelerate biomarker validation & discovery,
to develop novel therapeutics.
Aim: To address the need to harvest sufficient tumor from subjects who are
often not suitable surgical candidates. To advance bronchoscopic harvest of tumor
sufficient for multigene studies.
Method: 68 lung AdenocarCA pts consented (3-10 and 2-11) for sending tumor
tissue to Univ Colorado for multiple molecular analysis – FISH analysis for MET
gene & ALK protein fusion, gene mutations by SNaPshot testing: APC, AKT1,
BRAF,CTNNB1, EGFR, FLT3, JAK2, KIT, KRAS, MAP2K1, NOTCH1, NRAS,
PIK3CA, PTEN, TP53. One pathologist (P.I.) review slides for tumor cellularity
and adequacy for 20 extra slides.
Results: 2 subjects ineligible (non AC, withdrew), 15 QNS, 33 with tissue success-
fully sent, 18 awaiting review of slides. Material deemed insufficient - 4 effusion
cell block, 2 excised nodes, 9 bronch samples but 3/9 had sufficient tissue for
in-house testing KRAS,EGFR,ALK, hence likely exhausted.
Of 33 successful send-out: 17 lung surgery, 5 brain mets, 2 pleural met biopsies,
2 CT core bx. 7/33 (21%) from bronchs: 3 endo & 2 each transbronchial forceps
and TBNA.
Conclusion: Of 16 bronch specimens evaluated for multiplex tumor pathway test-
ing after local site clinical testing, 7 (44%) adequate, 6 (37%) QNS, 3 (19%) likely
used up for local biomarker testing. With additional effort at tumor collection at
time of diagnosis, large panel testing for tumor biomarkers should be possible in
a majority of cases.

P3818
GSTT11 and CYP1A1 polymorphisms, tobacco smoking and lung cancer in
northern India
Sandeep Bhattacharya1, Anup Raj Tilak2, Rajni Kant Shukla3, Surya Kant3,
Ashwani Kumar2, Balrj Mittal4. 1Physiology, C.S.M. Medical University
(Erstwhile King George’s Medical College), Lucknow, Uttar Pradesh, India;
2Environmental Biotechnology, Indian Institute of Toxicology Research, Lucknow,
Uttar Pradesh, India; 3Pulmonary Medicine, C.S.M. Medical University
(Erstwhile King George’s Medical College), Lucknow, Uttar Pradesh, India;
4Genetics, Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow,
Uttar Pradesh, India

Background: Susceptibility to lung cancer has been shown to be modulated by
inheritance of polymorphic genes encoding cytochrome P450 1A1 (CYP1A1) and
glutathione S transferases (GSTT1), which are involved in the bioactivation and
detoxification of environmental toxins.
Aim: To investigated the role of GSTT1 and CYP1A1 -6235T>C polymorphisms
in the susceptibility to lung cancer patients in northern India.
Methodology: We have recruited 456 study subjects, 218 cases of lung cancer
and 238 healthy controls were recruited from northern India. healthy Controls, age
sex matched, and Sociodemographic information by interviewed. This study was
conducted to investigate putative interactions of environmental toxicants mainly
PAH with genetic susceptibility. Extraction of genomic DNA and genotyping of
variants in -6235 T>C (rs4646903) and GSTT1 were conducted to investigated
the role of polymorphisms in the susceptibility to lung cancer patients in northern
India. subjects were genotyped through polymerase chain reaction and restriction
fragment length polymorphism (PCR-RFLP).
Results: The frequencies of GSTT1 Null, alleles were significantly differ between
patients and controls, with odds ratio [OR] =0.52; 95% confidence interval [CI] =
0.35-0.79; p= 0.002, but -6235 T>C genotype were not associate with lung cancer
patients with healthy controls.GSTT1 null genotype were significant associated
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with the smoker lung cancer patients, with odds ratio [OR] = 1.76; 95% [CI] =
1.17-2.66; p= 0.007.
Conclusion: In this northern Indian population, 86.7% of male and 13.3% of
female lung cancer incidence were explained by tobacco smoking. Deletion poly-
morphisms of the GSTT1 had an effect on the risk of lung cancer.

P3819
Comparing LYVE-1 and D2-40 expression in small cell lung carcinomas
(SCLC); association with clinical parameters and lymphatic invasion
Georgia Hardavella1,2, Vasiliki Siozopoulou3, Anna Batistatou3, Petros Galanis4,
Yiotanna Dalavanga5, Manos Alchanatis1, Dimitrios Stefanou3,
Stavros Constantopoulos2. 11st Department of Respiratory Medicine, Medical
School, Athens University, “Sotiria” Chest Diseases Hospital, Athens, Greece;
2Department of Respiratory Medicine, Medical School, University of Ioannina,
Ioannina, Greece; 3Department of Pathology, Medical School, University of
Ioannina, Athens, Greece; 4Department of Evaluation of Health Care Services,
Athens University, Athens, Greece; 5Department of Anatomy, Histology and
Embryology, Medical School, University of Ioannina, Athens, Greece

Introduction: Lymphangiogenesis is actively facilitating tumor metastasis.LYVE-
1 and D2-40 are two new lymphatic endothelial markers;their expression and
prognostic impact in SCLC still remain vague.
Aim: To investigate the lymphangiogenetic expression in SCLC we measured the
intratumoral lymphatic microvessel density (ILMVD), the lymphatic invasion (L.I)
and their correlation with clinical parameters.
Materials and methods: Retrospective study of 55 SCLC patients (mean age:68.1
years,range 40-89). Histological specimens from all patients were immunohis-
tochemically stained for D2-40 (epitope of podoplanin) and LYVE-1 (CD44
homolog). Calculation of ILMVD and assessment of L.I were performed and
correlation with clinical data followed.
Results: D2-40 and LYVE-1 were expressed in all specimens whilst L.I in
59.6%. D2-40 and LYVE-1 ILMVD were associated with the stage at diagnosis
(p=0.017 and p=0.03 respectively) and L.I (p=0.00 and p=0.02 respectively). D2-
40 ILMVD was particularly associated with certain target organs for metastasis
(liver:p=0.001,adrenals: p=0.046,brain: p=0.007). L.I was associated with stage
(p=0.00) and all target organs for metastasis (p<0.05). ILMVD D2-40 and LYVE-1
weren’t associated with L.I and survival.
Conclusions: D2-40 and LYVE-1 and L.I were highly expressed in SCLC and
independently associated with poor patient outcome, thus presenting new insights
in prognosis. D2-40 presented a more potent role by associating with certain target
organs for metastases. Defining subgroups of patients with poorer prognosis at the
time of diagnosis could reinforce the development and application of new targeted
therapeutic strategies.

406. COPD: clinical studies and animal cell
models

P3820
Altered composition of airway basement membranes in COPD
Oskar Hallgren1,3 , Annika Andersson-Sjöland1, Elisabet Wieslander2,
Martina Kvist-Reimer2, Magnus Dahlbäck2, Leif Ericsson2,3, Jonas Erjefält1 ,
Leif Bjermer3, Claes-Göran Löfdahl3, Gunilla Westergren-Thorsson1.
1Experimental Medical Sciences, Lund University, Lund, Sweden; 2Biosciences,
AstraZeneca R&D, Lund, Sweden; 3Respiratory Medicine and Allergology, Lund
University, Lund, Sweden

Rationale: The basement membrane provides a chemical and mechanical struc-
ture which is crucial for the mucosal homeostasis in the airways. Thickening of
lamina reticularis is a common feature in asthma but the situation in COPD is less
clear. Our hypothesis was that there are quantitative and qualitative alterations in
airway basement membranes in COPD that influence the integrity of epithelial and
mesenchymal cells.
Methods: Lung tissue sections from COPD patients and control subjects were
subjected to H & E and picrosirius-RED staining. Sections were also immunos-
tained using antibodies against the small proteoglycans: decorin and biglycan.
Fibroblasts were isolated from lung explants from COPD patients (n=8) (GOLD
stage IV) and biopsies from control subjects (n=9) and proteoglycan production
were examined in vitro.
Results: Hematoxylin/Eosin-staining showed an unevenly distributed thickening
of lamina reticularis in bronchial and bronchiolar airways from COPD patients
but not from control subjects. The thickened areas stained positive for picrosirius
RED, which shows the presence of fibrillar collagens (collagen I and III). This was
accompanied with increased immuno-positivity for the small leucin-rich proteo-
glycans decorin and biglycan. Fibroblasts isolated from bronchial specimen from
COPD patients had decreased production of the basement membrane stabilizing
proteoglycan perlecan (p<0.05).
Conclusions: This data indicate that there are qualitative and quantitative alter-

ations of airway basement membranes in COPD. We suggest that the observed
alterations are indicators of areas with active remodeling which influence the
phenotype of epithelial cells and underlying mesenchymal cells which may result
in fibrotic deposition.

P3821
Cigarette smoking inhibits LTA4H aminopeptidase activity and contributes to
chronic neutrophilic airway inflammation and COPD
James Wells, James Blalock, Philip O’Reilly. Medicine; Division of Pulmonary,
Allergy, and Critical Care, University of Alabama Birmingham, Birmingham, AL,
United States

Proline-glycine-proline (PGP) acts as a potent neutrophil chemokine and marker
for COPD and substrate for the triaminopeptidase (TAP) site of LTA4H, a bifunc-
tional enzyme made by neutrophils. Normally, LTA4H degrades PGP and leads to
resolution of inflammation but cigarette smoke selectively inhibits TAP activity,
preventing PGP breakdown and promoting neutrophil accumulation in vitro and
in animal models. We hypothesized that neutrophils would be elevated and TAP
activity would be diminished in serum and induced sputum (IS) from smokers
(CS) compared to non-smokers (NS).
IS was collected, immunoprecipitated (IP), Western blotted (WB), and underwent
separate ELISAs specific for LTA4H and myeloperoxidase (MPO). Serum samples
were collected and treated with bestatin, an inhibitor of TAP activity, or normal
saline. TAP activity was determined by PGP breakdown, as measured by mass
spectrometry.
Smoking causes increased airway neutrophils as detected by MPO levels. Sputum
LTA4H amounts are higher in CS than NS, as measured by WB band intensity
and ELISA, even though the TAP activity is similar based on PGP degradation.
Consequently, the IP-WB and ELISA along with the TAP assay demonstrate the
profound inhibitory effect and impact of cigarette smoke on TAP activity in the
airways of CS. The addition of bestatin to sera suggests that TAP activity is
systemically inhibited by cigarette smoke.
Smoking inactivates TAP activity in the airways of humans. The effects of smoking
seem to be systemic since TAP activity appears to be inhibited in sera from CS
as compared to NS. These findings may provide a new link between smoking,
chronic neutrophilic inflammation, and COPD.

P3822
Expression patterns of IL-1 receptor 1 in COPD lungs
Anders Bergqvist1, Cecilia Andersson1, Michiko Mori2, Chris Van Hove2,
Leif Bjermer1, Jonas Erjefält1,2. 1Department of Respiratory Medicine and
Allergology, Lund University Hospital, Lund, Sweden; 2Department of
Experimental Medical Science, Lund University, Lund, Sweden

Rationale: Recent research in murine models suggests an important role of
Interleukin-1 receptor 1 (IL-1R1) signalling in the pathogenesis of COPD. Yet,
the features of IL-1R1 expression in human COPD patients remain poorly inves-
tigated. This study characterizes the expression of IL-1R1 in lung tissues from
COPD patients and control subjects.
Methods: Lung resections were obtained from 27 COPD patients; GOLD I
(n=6), GOLD II-III (n=13) and GOLD IV (n=8). Never smoking controls (n=7)
and smoking controls (n=6) served as controls. IL-1R1 expression was studied
by immunohistochemistry and computerized image analysis. A double staining
immunofluorescence protocol visualized IL-1R1 expressing cell populations.
Results: The expression of IL-1R1 in small airway epithelium was significantly
higher in GOLD IV vs. GOLD II-III patients (p=0.03). In the small airway lamina
propria, there was no overall statistical difference between the groups (p=0.12), but
there was a tendency towards a higher IL-1R1 expression in GOLD IV vs. GOLD
II-III patients (uncorrected p=0.02). In the endothelium, IL-1R1 expression was
similar between the groups (overall p=0.8). IL-1R1 was found to be expressed on
multiple leukocyte populations such as T-cells, dendritic cells, macrophages and
NK-cells.
Conclusions: Our data suggest that at baseline conditions IL-1R1 is expressed in
the airway epithelium, endothelial cells, and on multiple subepithelial leukocyte
populations. Severe stages of COPD appear to be associated with increased IL-1R1
expression in small airway epithelium and in infiltrating cells in the lamina propria,
a phenomenon that may participate in the abnormal immune reactions in advanced
COPD.

P3823
Expression of epidermal growth factor receptor (EGFR) in the bronchial
epithelium of patients with chronic obstructive pulmonary disease (COPD)
Eman M. Saied1, Adel S. Bediwy2. 1Pathology Department, Faculty of Medicine,
Tanta University, Tanta, Gharbia, Egypt; 2Chest Department, Faculty of
Medicine, Tanta University, Tanta, Gharbia, Egypt

COPD is a major health problem that is caused predominantly by smoking. In
COPD, airway epithelium undergoes alterations which are partially attributed to
activation of EGFR. Our aim was to study the expression of EGFR in bronchial
epithelium of COPD patients and smokers in comparison to normal bronchial
epithelium, to investigate its role in pathogenesis of COPD and in the epithelial
alterations that characterize this disease.
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Methods: We studied 50 subjects (3 groups): group I (10 non-smoking controls),
group II (10 apparently healthy smokers), and group III (30 COPD patients) who
was subdivided into subgroup IIIA (COPD current smokers) and IIIB (COPD
ex-smokers). Bronchoscopic biopsies were subjected to immunohistochemical
staining for EGFR.
Results: Histological epithelial alterations were significantly exaggerated in group
III compared to group II with no differences between subgroups IIIA and IIIB.
EGFR expression was significantly higher in group II and III than group I. Group
III showed significantly higher EGFR expression than group II. Subgroup IIIB had
significant higher EGFR expression than IIIA. EGFR had a significant positive
correlations with goblet cell hyperplasia and a significant negative correlation with
FEV1 in groups II and III and a significant positive correlation with smoking index
in group II.
Conclusion: EGFR plays an important role in epithelial changes in bronchial
epithelium in COPD through active smoking, and it has a significant role in
regulating mucus production in airway epithelium. Disruption of its cascade may
provide a mechanism of airway inflammation by its effect on goblet cells and
mucus secretion.

P3824
Expression profiling of Th17 associated molecules in bronchoalveolar cells
from patients with chronic obstructive pulmonary disease (COPD)
Zdenka Navratilova1, Eva Kriegova1, Jaromir Zatloukal2, Vitezslav Kolek2,
Martin Petrek1. 1Laboratory of Immunogenomics and Proteomics and Institute of
Molecular and Translational Medicine, Palacky University, Olomouc, Czech
Republic; 2Department of Respiratory Medicine, Palacky University and Faculty
Hospital, Olomouc, Czech Republic

Recently, the presence of inflammatory cells expressing IL-17A has been reported
in the small airway subepithelium obtained from COPD patients (Eustace A et al.
Chest. 2010) which, with further evidence (reviewed in Alcorn JF et al. Annu Rev
Physiol. 2010), suggests that Th17 immune response may participate in COPD
pathomechanisms. However, to date there has been no data about the presence
of IL-17A and Th17 associated cytokines in bronchoalveolar (BAL) cells from
COPD patients.
We therefore explored the mRNA expression of key cytokines (IL-17A, IL-17F,
IL-21, IL-22 and IL-23) associated with Th 17 immune response in BAL cells
from COPD patients (n=27; GOLD stage I=4, stage II=18, stage III-IV=5) and the
control subjects (n=25) using quantitative RT-PCR (PSMB2 as a denominator).
Expression profiling did not reveal differences in mRNA expression of IL-17A and
other products of Th17 cells (IL-17F, IL-21 and IL-22) between COPD patients
and the control subjects (p>0.05). However, an activator of Th17 cells, a cytokine
IL-23, was upregulated in BAL cells from COPD patients (median of relative
expression IL-23/PSMB2: patients, 0.07; controls, 0.02; p=0.001).
In conclusion, we show here that IL-23 transcripts are present in unseparated BAL
cells from COPD patients. Characterisation of the cell source and of possible
functional significance of IL-23 for Th17 mediated immune response will be
subject of further investigations.
Support: IGA MZ CR NS/10267-3, IGA UP LF_2010_008

P3825
Enhanced expression of IL-18 receptor but not soluble form of IL18R in
chronic obstructive pulmonary disease (COPD)
Shinichi Takenaka, Tomoaki Hoshino, Yuki Sakazaki, Masanori Sawada,
Hanako Oda, Haruki Imaoka, Satoko Takei, Takashi Kinoshita,
Tomotaka Kawayama, Hisamichi Aizawa. Division of Respirology, Neurology
and Rheumatology, Kurume University of Medicine, Kurume, Japan

We have recently reported that a significant correlation exists between serum levels
of IL-18 and pulmonary functions in COPD patients (Imaoka, ERJ 2008). These
results suggest that IL-18R expression can be over-expressed in the lungs of COPD.
More recently, we isolated and characterized the soluble human IL-18Ra complex
(sIL-18Ra) from human serum. We also found that serum levels of the complex
in RA patients were significantly higher than in healthy controls (submitting). In
this study, we examined whether the expression of IL-18Ra proteins is increased
in the lungs obtained from very severe COPD patients who underwent for lung
volume reduction surgery. We also examined the serum levels of sIL-18Ra in non-
smokers, smokers and COPD patients. We used immunohistochemical techniques
to examine the expression of IL-18Ra in the lungs of very severe COPD (GOLD
Stage IV) (n = 16), smokers (n = 13), and non-smokers (n = 13). IL-18Ra proteins
were strongly expressed especially in alveolar macrophages, mononuclear cells,
and both the bronchiolar and alveolar epithelia in the lungs of COPD, but not
smokers nor non-smokers. Interestingly, serum levels of sIL-18Ra in 100 COPD
(GOLD stage I [n=28], II [n=34], III [n=22], and IV [n=16]), 36 smokers and 51
non-smokers were 41.6±8.1, 53.1±17.5, and 58.6±11.8 ng/ml, respectively. Inter-
estingly,serum levels of sIL-18Ra in COPD (n=100) were significantly (P<0.001)
lower than seen in non-smokers (n=51). Overexpression of IL-18Ra proteins in
the lungs may be involved in the pathogenesis of COPD.

P3826
Roflumilast potently inhibits CXCL1 mediated neutrophil migration in
COPD patients
Amy Turner, Peter Fenwick, Peter Barnes, Louise Donnelly. Airway Disease,
National Heart and Lung Institute, London, United Kingdom

Chronic obstructive pulmonary disease (COPD) is associated with glucocorticos-
teroid insensitive inflammation. Neutrophils from COPD patients migrate more in
response to CXCL1 than cells from control subjects. Roflumilast, a PDE4 inhibitor
recently approved for COPD in the EU, reduces neutrophil numbers in sputum
from COPD patients. The mechanism of this anti-inflammatory effect is not clear,
but may be due to inhibition of neutrophil migration. Thus this study investigated
the effects of roflumilast N-oxide (RNO), the active metabolite of roflumilast, on
neutrophil migration in comparison with another PDE4 inhibitor, rolipram.
Neutrophils were isolated from whole blood samples from healthy subjects and
COPD patients. Chemotaxis was measured using 48-well Boyden chambers and
[Ca2+]i by fluorimetry.
Both RNO and rolipram completely inhibited migration of neutrophils from healthy
subjects towards CXCL1 (3nM) with EC50 values of 0.18±0.13 nM and 2.8±0.51
nM, n=4, respectively. A similar response was seen with neutrophils obtained
from patients with COPD (EC50 RNO: 0.74±0.89 nM; rolipram 42±45.9 nM,
n=3). Having established that cell migration was attenuated by PDE4 inhibitors,
the effects of these compounds on CXCL1 stimulated [Ca2+]i was investigated.
RNO (1μM) inhibited the peak of [Ca 2+]i and area under the curve (AUC) by
83.0±2.6% and 90.3±2.1%, n=6. Rolipram (1μM) also inhibited these responses
by 80.7±3.2% and 86.3±2.1%, n=6.
These data indicate that oral PDE4 inhibitors may have added anti-inflammatory
effects by reducing CXCL1 stimulated neutrophil migration into the lung via
regulation of [Ca2+]i and this could contribute to the anti-inflammatory effects of
roflumilast in the treatment of COPD.

P3827
Apocynin reduces H2O2 and NO-

2 concentrations in exhaled breath
condensate of COPD patients
Joanna Stefanska1, Agata Sarniak2, Anna Wlodarczyk2, Milena Sokolowska1,
Zbigniew Doniec3, Dariusz Nowak2, Rafal Pawliczak1. 1Department of
Immunopathology, Medical University of Lodz, Lodz, Poland; 2Department of
Clinical Physiology, Medical University of Lodz, Lodz, Poland; 3Department of
Pneumonology, National Institute for Tuberculosis and Lung Diseases, Rabka,
Poland

It is well known that COPD is a preventable and treatable disease, characterized
by not fully reversible airflow limitation. In individuals with COPD, there is
a marked exacerbation of the inflammatory response, which increases with the
progression of the disease. The molecular mechanism of exacerbations remains
unknown; however, prolonged oxidative stress have been reported as potentially
responsible for the exacerbation. Apocynin is an agent that inhibits activation of an
enzyme responsible for ROS generation and thus – probably, alleviate inflammatory
process.
Therefore, we investigated the effect of nebulized apocynin in fourteen COPD
patients in placebo-controlled, cross-over design study. Exhaled breath condensate
was collected in three timepoints (30, 60 and 120 min.) after apocynin/placebo ap-
plication and H2O2 NO-

2 and NO-
3 concentrations have been evaluated. Moreover,

safety parameters have been controlled throughout the study.
Apocynin reduced hydrogen peroxide concentration in exhaled breath condensate
60 and 120 minutes after apocynin nebulization comparing to placebo (0.43 μM
vs. 0.59 μM and 0.41 μM vs. 0.58 μM respectively, p<0.05). Interestingly,
apocynin caused decrease of NO-

2 concentration 30, 60 and 120 minutes after
apocynin inhalation (3.9 μM vs. 4.5 μM, 3.8 μM vs. 4.5 μM and 3.7 μM vs. 4,4
μM respectively, p<0.05) comparing to placebo, but did not cause any significant
changes in concentration of NO-

3 in any timepoint (p>0.05). No influence of
apocynin on safety parameters, and no adverse effects has been observed.
Our findings suggest that apocynin might be a promising agent to soothe locally
inflammatory process and improve life quality of patients suffering from COPD.

P3828
Modulation of NK receptors by budesonide and/or formoterol in healthy
volunteers and COPD patients
Chiara Folli1 , Alessandra Chiappori1, Michele Pellegrini2, Valentina Garelli1,
Anna Maria Riccio1, Laura De Ferrari1 , Fulvio Braido1, Giorgio
Walter Canonica1. 1Allergy and Respiratory Diseases, Department of Internal
Medicine (DIMI), University of Genoa, Genoa, Italy; 2Medical Affairs,
AstraZeneca, Basiglio, Italy

Rationale: Natural killer (NK) cells function is regulated by multiple cell-surface
receptors. Nowadays little is known about the involvement and function of NK
cells in COPD. Recently a role in pulmonary immunity has been ascribed to NK
cells and several in vitro studies have shown corticosteroid-induced inhibition of
NK cell-mediated cytotoxicity.
Methods: NK cells were isolated from peripheral blood of healthy volunteers and
COPD patients. Cells were cultured for 20 hours in 96-well plates with IL-2 (100
I.U./ml)+IL-12 (2,5 ng/ml), in the absence or in the presence of budesonide (B)
(1μM and 10nM) and formoterol (F) (30 and 0,3nM) alone or in combination.
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Cells were analyzed by flow cytometry and supernatants were used to investigate
the production of IFN-γ by ELISA technique.
Results: We found no difference in expression of NK cell receptors analyzed
in resting conditions both in healthy volunteers and patients. When cells were
stimulated over night with cytokines and treated with drugs, only NKG2D receptor
resulted modulated. Its expression was significantly reduced by budesonide alone
and in combination, irrespectively of the dose, in COPD patients (p<0.05 and
p<0.01, respectively). IFN-γ production induced by stimulation with IL2+IL12
was higher in healthy volunteers than in patients (p<0.05), but it was decreased in
a highly significant way (p<0.01) by all treatments in both groups.
Conclusion: Our results show that NKG2D expression and IFN-γ secretion are
modulated by treatment with budesonide, both alone and in combination with
formoterol, in COPD patients. This might be of relevance in the treatment of
diseases such as COPD.
This work was supported by ARMIA and AstraZeneca.

P3829
Cigarette smoke exposure in mice leads to a loss of reversible cysteine
oxidations PSSG and PSNO in lung
Ine Kuipers1, Ken Bracke2, Guy Brusselle2, Emiel Wouters1, Niki Reynaert1.
1Respiratory Medicine, Maastricht University Medical Centre, Maastricht,
Netherlands; 2Respiratory Medicine, Ghent University, Ghent, Belgium

It is established that cigarette smoke causes irreversible oxidations in lung tissue.
However, its impact on reversible and physiologically relevant redox-dependent
protein modifications remains to be investigated. In this study the effect of cigarette
smoke exposure in vivo was investigated on the covalent binding of glutathione to
protein thiols, known as S-glutathionylation (PSSG), which can be reversed by the
enzyme glutaredoxin 1 (Grx1). Also, protein S-nitrosylation (PSNO) which is the
modification of protein thiols by NO and which is reversed by the enzyme ADH5
was investigated.
Both PSSG and PSNO levels in lung tissue were markedly attenuated after four
weeks of cigarette smoke exposure in mice. This coincided with an attenuation of
protein free thiol levels and an increase in protein carbonyl levels. Grx1 mRNA ex-
pression and activity were attenuated as well, whereas no alterations in expression
or activity of ADH5 were observed.
Taken together, cigarette smoke exposure decreases reversible cysteine oxidations
PSSG and PSNO, which does not result in an increase in free thiols. These
alterations are likely not the result of differences in regulatory enzymes, but of
oxidative stress.

P3830
Hypoxic exposure after smoke cessation restores alveolar surface area in mice
Christian Reinke1, Robert A. Wise1, Alan R. Schwartz1, Shyam Biswal2,
Wayne Mitzner2, Vsevolod Y. Polotsky1. 1Department of Medicine, Division of
Pulmonary and Critical Care Medicine, Johns Hopkins University, Baltimore,
MD, United States; 2School of Public Health, Johns Hopkins University,
Baltimore, MD, United States

Introduction: Chronic obstructive pulmonary disease (COPD), which mainly re-
sults from chronic exposure to tobacco smoke, is a major public health burden
with no effective treatment. We have previously shown that hypoxia can induce
lung growth in adult mice [1]. The aim of this study is to investigate if sustained
hypoxia can restore the loss of alveolar surface area caused by tobacco smoke.
Methods: We exposed C57BL/6J mice to 6 months of tobacco smoke (250 mg/m3

suspended particles in 2.5 h/day) followed by 3 months of sustained hypoxia (SH)
with an FiO2 of 10% and appropriate control groups (no smoke/normoxia (N)).
Pulmonary function was measured in anesthetized mice. Following euthanasia
lungs were processed for morphometry, mean airspace chord length (Lm) was
measured and alveolar surface area was calculated.
Results: Mice exposed to tobacco smoke had a trend towards a lower alveolar sur-
face area compared to control mice even 3 months after smoke cessation (p=0.10).
SH increased total lung capacity, whereas Lm was unchanged. SH significantly
increased the alveolar surface area in mice previously exposed to smoke (p=0.008,
Fig. 1), but not in control mice.

Conclusions: Sustained hypoxia after cessation of tobacco smoking restores alve-

olar surface area in mice. Future studies of the underlying mechanisms might lead
to potential therapies.
Reference:
[1] Reinke et al, Am J Physiol Lung Cell Mol Physiol 2011, 300(2):L266-73.

P3831
Role of highly reactive aldehydes in cigarette smoke induced airway
inflammation
Agnieszka Troszok1, Marco van der Toorn1, Delaram Rezayat1, Renee Gras1,
Harold de Bruin1, Dirk-Jan Slebos2, Antoon van Oosterhout1. 1Pathology and
Medical Biology, University Medical Centre Groningen, Groningen, Netherlands;
2Pulmonary Diseases, University Medical Centre Groningen, Groningen,
Netherlands

Cigarette smoke (CS) is the most important cause of COPD, which is associated
with chronic neutrophilic airway inflammation. We hypothesize, that the pres-
ence of highly reactive α,β-unsaturated aldehydes in CS is a crucial factor for
neutrophilic airway inflammation.
BALB/c mice were exposed to CS, water filtered CS (WF-CS) or air. Levels
of CO and aldehydes were measured in CS and WF-CS. Six hrs after the last
CS exposure, cell differentials and cytokine levels were measured in lung tissue
and bronchoalveolar lavage fluid (BALF). Beas-2b cells (epithelial cell line) were
exposed to cigarette smoke extract (CSE) or water filtered cigarette smoke extract
(WF-CSE) with and without acrolein. The neutrophil chemoattractant IL-8 was
measured after 24 hrs.
CO levels were not different between CS and WF-CS but aldehyde levels were
strongly decreased in WF-CS compared to CS. The numbers of neutrophils in
BALF (p<0.001) and neutrophils and eosinophils (p<0.05) in lung tissue were
significantly increased in the CS-exposed but not in WF-CS-exposed mice com-
pared to air control. Levels of neutrophil and eosinophil chemoattractants e.g.
KC, MCP-1, MIP-1α and IL-5 were significantly increased in lung tissue from
CS-exposed mice compared to WF-CS-exposed mice. Beas-2b cells produced sig-
nificant levels of IL-8 upon stimulation with CSE but not with WF-CSE. Repletion
of WF-CSE with the aldehyde acrolein restored the IL-8 production by Beas-2b
cells whereas acrolein in culture medium did not. It can be concluded that highly
reactive aldehydes present in cigarette smoke appear to play a crucial role in
CS-induced IL-8 production and neutrophilic airway inflammation.

P3832
Effects of adipose tissue-derived stromal/stem cells transplantation on
elastase-induced pulmonary emphysema in rats
Naoki Furuya1, Mitsuko Takenaga2, Teruomi Miyazawa1. 1Division of
Respiratory and Infectious Diseases, Department of Internal Medicine, St.
Marianna University School of Medicine, Kawasaki, Japan; 2Institute of Medical
Science, St. Marianna University School of Medicine, Kawasaki, Japan

Many studies demonstrating lung repair by means of stem/progenitor cells or
growth factors have been reported in animal emphysema models. We focused on
adipose tissue-derived stromal/stem cells (ASCs) for regenerative medicine, since
it has a high potential to secrete multiple angiogenic factors and differentiate
various kinds of cells. To demonstrate the therapeutic impact of ASCs transplan-
tation and to elucidate mechanisms of the effects in rat emphysema models. ASCs
were isolated from Wistar rat inguinal subcutaneous adipose tissue. Emphysema
was induced by intratracheal instillation of porcine pancreatic elastase (PPE). One
week after induction of PPE, cell transplantation was performed intravenously.
At 1 and 2 weeks after transplantation, we assessed arterial blood analysis and
histopathological changes and measurement of chemokine levels. After PPE in-
duction, arterial oxygen pressure (PaO2) was reduced. After ASCs transplantation,
PaO2 significantly improved. In addition, transplantation significantly prevented
the enlargement of alveolar airspace elicited by PPE. PPE gradually reduced
the levels of endogenous hepatocyte growth factor (HGF) in lung tissue. ASCs
augmented HGF level was significantly higher than PPE alone. ASCs from GFP
transgenic rats were localized at damaged alveolar spaces. Immunohistochemical
analysis revealed some grafted ASCs were expressed CD31 or SP-C at 1w after
transplantation. The results showed that transplantation of ASCs for emphysema
rats improved gas exchange and inhibit enlargement of the airspaces. Transplanta-
tion of ASCs may be new therapeutic strategy to improve pulmonary function and
inhibit alveolar destruction in COPD.

P3833
Role of IL-1α and IL-1β in cigarette smoke-induced pulmonary inflammation
and COPD
Ken Bracke, Nele Pauwels, Lisa Dupont, Geert Van Pottelberge, Guy Joos,
Guy Brusselle. Respiratory Medicine, Ghent University Hospital, Ghent, Belgium

Signalling through the IL-1 Receptor-I (IL-1RI) is critical in the pulmonary in-
flammation induced by cigarette smoke (CS). Although several reports implicate
IL-1β in the pathogenesis of COPD, it remains unclear whether IL-1α or IL-1β is
the predominant ligand for IL-1RI in CS-induced inflammation.
C57BL/6 mice were exposed to air or CS for 3 days (acute exposure) and were
treated on day 1 and 3 with an intravenous injection of 40μg anti-IL-1α, anti-IL-1β

or hamster IgG isotype control. 24h after the last exposure, we evaluated the
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presence of inflammatory cells in the bronchoalveoalar lavage (BAL) fluid. In a
translational study, we measured the levels of IL-1α and IL-1β mRNA (in total lung
tissue by RT-PCR) and protein (in induced sputum by ELISA) of never smokers,
smokers without COPD and patients with COPD.
Acute exposure to CS resulted in a significant increase in BAL neutrophils in iso-
type treated mice. In contrast, this CS-induced BAL neutrophilia was significantly
attenuated in both anti-IL-1α and anti-IL-1β treated mice. Interestingly, we found
increased mRNA and protein levels of IL-1α and IL-1β in lung tissue and induced
sputum of patients with COPD, compared to never-smokers (Table 1).

Table 1. Human IL-1α and IL-1β levels

Never-smokers Smokers without COPD Smokers with COPD

Lung mRNA n=10 n=18 n=29
IL-1α 0.87±0.13 2.08±0.37* 2.57±0.34*
IL-1β 0.82±0.09 1.46±0.35 1.69±0.27

Sputum protein (pg/ml) n=15 n=20 n=18
IL-1α 25.98±2.78 40.93±8.91 98.61±24.78
IL-1β 137.35±38.58 147.45±29.82 667.23±190.50*§

*p<0.05 vs. never-smokers; §p<0.05 vs. smokers without COPD.

These results suggest that not only IL-1β, but also IL-1α should be considered
important in CS-induced inflammation.

P3834
β2 long-acting and anticholinergic drugs synergistically control
TGFβ1-mediated neutrophilic inflammation in COPD: An “in vitro” model
Mirella Profita1 , Anna Bonanno1, Angela Marina Montalbano1, Maria Ferraro1,
Giusy Daniela Albano1, Loredana Riccobono1, Liboria Siena1, Michael
Paul Pieper2, Paola Casarosa2, Mark Gjomarkaj1. 1Institute of Biomedicine and
Molecular Immunology, Italian National Research Council, Palermo, Italy;
2Pharma GmbH & Co. KG, Boehringer Ingelheim, Biberach, Germany

TGFβ1 is involved in airway inflammation in COPD and in the regulation of mus-
carinic receptors (mAChRs) expression. We quantified TGFβ1 and Acetylcholine
(ACh) concentrations in induced sputum supernatants (ISs) from 10 Healthy Con-
trols (HC), 14 Healthy Smokers (HS) and 16 COPDs. We tested: 1) ISs from HC,
HS and COPD on neutrophil adhesion to human bronchial epithelial cells (16HBE)
in the presence or absence of an anti-TGFβ1ab or Olodaterol (β2-adrenoceptor
agonist) and Tiotropium (Spiriva®) alone or in combination; 2) ISs from COPD on
mAChRs expression in 16HBE in the presence or absence of anti-TGFβ1-antibody
and Olodaterol; 3) hrTGFβ1on neutrophil adhesion and mChRs and ChAT expres-
sion in 16HBE. We showed that: 1) TGFβ1 and ACh concentrations are increased
in ISs from COPD in comparison with HC and HS; 2) ISs from COPD caused
higher levels of neutrophil adhesion to 16HBE than ISs from HC and HS and this
was significantly reduced by TGFβ1 depletion and by the addition of Olodaterol
or Tiotropium alone with a synergistic effect when the drugs were used in com-
bination; 3) mAChR2, mAChR3 and ChAT expression was increased in 16HBE
stimulated with ISSs from COPD and are reduced by TGFβ1 depletion while
not by Olodaterol; 4) in vitro experiments we confirmed that hrTGFβ1 increases
mAChR2, mAChR3 and ChAT expression. These findings suggest that TGFβ1 and
mAChRs promote neutrophil adhesion to bronchial epithelial cells during airway
inflammation in COPD. Olodaterol and Tiotropium used in combination might
synergistically control this proinflammatory event in COPD.
Funded by: Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach GER-
MANY.

P3835
JAK inhibitors overcome corticosteroid insensitivity in COPD
Patricia Macedo1, Iain Kilty2, Peter Barnes1, Louise Donnelly1. 1National Heart
and Lung Institute, Imperial College, London, United Kingdom; 2Pfizer, Pfizer
Ltd, Sandwich, Kent, United Kingdom

Corticosteroid-insensitive CXCR3 chemokines (CXCL9, -10 and -11) are thought
to drive the CD8+ inflammatory infiltrate in chronic obstructive pulmonary disease
(COPD). These chemokines are elevated in COPD airways. This study investigated
whether JAK inhibitors, PF95 and PF13, suppress CXCR3 chemokine release from
macrophage lineage cells.
Peripheral blood mononuclear cells (PBMC) and monocyte-derived macrophages

Table 1. Inhibition (%) of CXCR3 chemokine release by JAK inhibitors PF95 and PF13

NS S COPD

PF95 PF13 PF95 PF13 PF95 PF13 DEX

PBMC n=5 n=4 n=6 n=4 n=7 n=6 n=5
CXCL9 72±7 76±5 36±8 59±15 59±14 69±10 16±8
CXCL10 87±4 89±5 91±4 91±4 77±8 69±10 7±4
CXCL11 52±7 44±13 30±4 27±80 43±7 39±8 5±1

MDM n=3 n=4 n=2 n=4 n=5 n=5 n=5
CXCL9 59±20 52±8 70±20 56±14 80±5 74±11 53±13
CXCL10 49±26 55±19 63±8 63±8 86±3 83±8 7±7
CXCL11 39±19 11±6 28±13 37±3 48±12 62±10 14±14

Mean % inhibition ± S.E; n=number of subjects.

(MDM) were isolated from non-smokers (NS), smokers (S) and COPD patients.
Cells were pre-treated with either JAK inhibitor or dexamethasone (DEX) prior to
stimulation with IFNγ. Cell media was harvested at 24h and chemokine release
measured by ELISA.
Compared to DEX, compound PF 95 significantly suppressed CXCL9, CXCL10
and CXCL11 (p<0.05) from PBMC from NS and COPD patients. PF13 sig-
nificantly suppressed all 3 CXCR3 chemokines in PBMC from COPD patients,
CXCL9 and CXCL10 (p<0.001) from PBMC from NS and CXCL10 release from
MDM from COPD patients (p=0.01) (Table 1). However, there were no differences
in the response to JAK inhibition between subject groups.
JAK inhibitors PF95 and PF13 significantly suppress steroid-insensitive CXCR3
chemokines in COPD cells and may have benefit as a novel anti-inflammatory
treatment.

P3836
Simvastatin attenuates cigarette smoke extract induced extracellular matrix
Brian Oliver, Janette Burgess, Judy Black, David Krimmer. Cell Biology,
Woolcock Institute of Medical Research, University of Sydney, Sydney, Australia

Introduction: Production of extracellular matrix (ECM) proteins is increased in
the small airway walls of patients with chronic obstructive pulmonary disease
(COPD). Current pharmacotherapies are unable to reduce or attenuate ECM in
vivo. The 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase in-
hibitor, simvastatin, is emerging as a new potential therapy for COPD. In this study
we investigated if simvastatin could affect cigarette smoke extract (CSE) induced
ECM and cytokine production from human lung fibroblasts.
Methods: Primary human lung fibroblasts were stimulated with 5% CSE in the
presence of 0.5 and 5μg/ml simvastatin, or relevant concentrations of vehicle con-
trol, for 72 hours. Supernatants were collected and assessed for pro-inflammatory
cytokine and matrix metalloproteinase (MMP) release. Cells were removed by
addition of NH4OH and the relative deposition of the ECM proteins fibronectin
and perlecan was analysed using an ECM ELISA. The concentration of interleukin
(IL)-6 in the supernatant was measured using ELISA.
Results: Treatment of human lung fibroblasts with 5% CSE upregulated the de-
position of fibronectin and perlecan, and the release of IL-6 into the supernatant.
Addition of simvastatin at 5μg/ml significantly attenuated 5% CSE induced de-
position of fibronectin by 43% and perlecan by 41.5% (p<0.05, n=6). 5% CSE
induced IL-6 release was also attenuated by 31% with the addition of simvastatin
at 5μg/ml.
Conclusions: Inhibition of the HMG-CoA reductase pathway may alter the depo-
sition of ECM proteins and release of inflammatory cytokines in COPD.

P3837
Sirtuin 1 reduction causes activation of Wnt/b catenin signalling
Andriana Papaioannou1,2, Konstantinos Kostikas3, Peter Barnes1, Kazuhiro Ito1.
1Airway Disease Section, National Heart and Lung Institute, Imperial College,
London, United Kingdom; 23rd Respiratory Medicine Department,
Sismanogleion General Hospital, Athens, Greece; 32nd Respiratory Medicine
Department, University of Athens Medical School, Athens, Greece

Background: The anti-ageing molecule Sirtuin-1 (SIRT1) has been reported to be
decreased in COPD (Nakamaru Y et al, FASEB J, 2009). We have also reported
an increase of osteoprotegerin (OPG) in COPD (To M et.al, CHEST 2011), which
is b-catenin dependent. Our hypothesis is that the reduction of SIRT1 induced by
oxidative stress may lead to increased b-catenin activation.
Methods: U937 (human monocytic cell line), A549 (human alveolar epithelial cell
line) and BEAS2B (human bronchial epithelial cell line) were grown until 70%
confluent, starved for 24h and incubated with 2uM of sirtinol at 4 different time
points (i.e. 1h, 4h, 8h, and 24h). The levels of b-catenin were measured in nuclear
and cytoplasmic extracts by Western Blotting. Cells were also treated with H2O2

for 24 hrs and sirt-1 protein level was also evaluated.
Results: The level of b-catenin was higher in A549 and BEAS2B cells than U937
cells at baseline. In all three cell lines, nuclear b-catenin levels increased at 8h after
treatment with 2uM of sirtinol by approximately 52% for the U937, 38% for the
A549 and 25% for the BEAS2B cells. No difference was detected in cytoplasmic
b-catenin levels in any cell line. Incubation with H2O2 for 24h caused reduction
in Sirt-1 levels in the A549 cells.
Conclusions: This study shows that reduced SIRT1 protein leads to stabilization
of β-catenin protein. This might give new insights in the understanding of COPD
pathogenesis.

P3838
Role of aberrant Wnt signaling in the lung epithelial response to cigarette
smoke in COPD
Irene Heijink1,2 , Harold De Bruin1, Maarten Van den Berge2, Reinoud Gosens3,
Antoon Van Oosterhout1, Dirkje Postma2. 1Lab Allergology and Pulmonary
Diseases, Department of Pathology and Medical Biology, UMCG, University of
Groningen, Groningen, Netherlands; 2Department of Pulmonology, UMCG,
University of Groningen, Groningen, Netherlands; 3Department of Molecular
Pharmacology, University of Groningen, Groningen, Netherlands

It is still unclear how exposure to cigarette smoke, the major risk factor for COPD,
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leads to different phenotypes of COPD, i.e. inflammation and remodelling with
increased extracellular matrix (ECM) deposition in the airways and loss of ECM
in the parenchyma. The Wnt signaling pathway is known to regulate inflamma-
tion, tissue repair and remodelling. We aimed to determine whether dysregulation
of Wnt genes may contribute to COPD development. We studied the effects of
cigarette smoke extract (CSE, 5%) on expression of a variety of Wnt ligands,
Wnt receptors (frizzled, Fzd) and Wnt target genes, including IL-8, MMP-2/9
and fibronectin (qPCR, ELISA, immunodetection) in alveolar A549 and human
bronchial epithelial 16HBE cells. Furthermore, we compared expression of Wnt
genes in primary bronchial epithelium from COPD patients, healthy smokers and
non-smokers. CSE induced Wnt4, Wnt7b and Fzd8 mRNA expression in A549
cells, without significant changes in the other detected genes, i.e. Wnt5a,b, Fzd1
and 2 and MMP-2. In contrast, CSE significantly decreased Wnt4 and Fzd2, and
increased Wnt5b mRNA in 16HBE cells. Interestingly, expression of Wnt4, but
none of the other detected genes, was significantly higher in COPD than in healthy
smoker epithelium. Therefore, we were interested in potential autocrine effects of
Wnt4. We observed that recombinant Wnt4 significantly increased IL-8 production
in 16HBE cells. Thus, inefficient downregulation of Wnt4 mRNA expression in
response to cigarette smoke may have important consequences for the develop-
ment of airway inflammation in COPD. Furthermore, our results suggest that CSE
differentially affects Wnt gene expression in alveolar and bronchial epithelium.

407. Immunology and cell biology of asthma and
COPD

P3839
Antigen presenting cell populations in the respiratory tract take up
size-dependently particles during steady state and allergic airways
inflammation
Fabian Blank1, Deborah Strickland2, Phil Stumbles2, Patrick Holt2,
Christophe von Garnier1. 1Department for Clinical Research, Respiratory
Medicine, Berne University Hospital, Berne, Switzerland; 2Cell Biology, Telethon
Institute for Child Health Research, Perth, WA, Australia

Effects of biomedical particles on lung antigen presenting cells (APC) such as
lung parenchyma dendritic cells (LPDC) and bronchoalveolar lavage fluid (BALF)
alveolar macrophages (AM) remain poorly understood to date. The size-dependent
fate of particles and trafficking by APC populations is crucial to understand down-
stream immunological effects. To study particle uptake in lung APC during steady
state and in an experimental allergic airways disease (EAAD) model, ovalbumin
(OVA)-sensitised BALB/c mice received intra-nasally different sized fluorescent
polystyrene particles. Two hours after instillation, BALF/lung parenchyma were
collected and analysed by FACS and confocal microscopy. Lung APC populations
(AM, CD11b+ LPDC, CD11b- LPDC) were tracked during particle exposure in
naive and EAAD mice. In AM, particle uptake occurred independently of size
(frequency of particle-positive AM for 50nm: 47±5.1%, 100nm: 63.3±6.1%,
200nm: 63.4±5.3%, 1000nm: 62.1±10.8%, p=0.0516) and was significantly in-
creased during EAAD for 50nm particles only (64.1±1.6%, p=0.0014). In contrast,
in both LPDC subsets, particle uptake was generally lower and size depen-
dent (CD11b+ LPDC: 50nm: 4.3±0.7%, 100nm: 5.0±0.9%, 200nm: 8.2±2.4%,
1000nm: 1.5% ±0.3%, p=0.0005 and CD11b- LPDC: 50nm: 21.6±6.5%, 100nm:
4.2±1.1%, 200nm: 10.4±1.7%, 1000nm: 1.9% ±0.3%, p=0.0001). During EAAD
CD11b+LPDC were predominant and reduced their capacity for uptake of 50nm
particles during EAAD (6.2±0.6%, p=0.044). We conclude that in APC popula-
tions, particle size, and the presence of inflammation critically determine uptake
of particles in the lung.

P3840
Disease and stimulus specific pro-inflammatory cytokine secretion by human
fibroblast of asthma patients
Luigi Costa1, Pieter Borger1, Paola Casarosa2, Michael Tamm1, Michael Roth1.
1Pulmonary Cell Research, Dept of Biomedicine, University Hospital Basel,
Basel, BS, Switzerland; 2Respiratory Diseases Research, Boehringer Ingelheim
Pharma, Biberach, Germany

It is well documented that the asthmatic lung contains increased levels of pro-
inflammatory cytokines. We provide evidence that compared to healthy primary
human fibroblasts isolated from medium size airways of asthma patients secrete
significantly more pro-inflammatory cytokines in a stimulus and disease specific
pattern. Bronchial fibroblasts from 5 asthma patients and 5 healthy controls were
isolated and stimulated with PDGF-BB, TNF-alpha or IL-1beta (0.1, 1.0, 10
ng/ml), all of which are well known asthma-relevant factors. After 24 hours,
secreted IL-6, IL-8, eotaxin and GM-CSF were determined in the cell culture
medium. PDGF-BB dose dependently increased both IL-6 and eotaxin secretion
by 3 and 6 fold, respectively, but with no difference between asthma and control.
In contrast, IL-8 and GM-CSF levels were significantly increased in asthma.
TNF-alpha increased IL-6, eotaxin and GM-CSF significantly stronger in asthma

fibroblasts relative to control. IL-8 secretion dose-dependently increased after
TNF-alpha treatment, but no difference between asthma and control was observed.
IL-1beta dose-dependently increased the secretion of all 4 cytokines, however,
with a disease specific increase of GM-CSF at 10 ng/ml. Our data suggest that
bronchial fibroblasts contribute to chronic inflammation in asthma in a disease and
stimulus specific pattern.
Supported by: Boehringer Ingelheim Pharma, SNF grant (320030_124905/1)

P3841
The role of MKK3 in allergic and non-allergic inflammatory responses in the
lung
Tatjana Holand1, Yanira Riffo-Vasquez1, Domenico Spina1, Brian O’Connor1,
Francis Woisin1, Mike Marber2, Kevin Bacon3,4, Christian Rolff5,6 . 1Sackler
Institute of Pulmonary Pharmacology, King’s College London, London, United
Kingdom; 2Cardiovascular Research Division, King’s College London, London,
United Kingdom; 3Bayer HealthCare, Bayer Co, Wuppental, Germany; 4Axikin
Pharmaceuticals, Inc, Axikin Pharmaceuticals, Inc, San Diego, CA, United
States; 5Oxford Glycosciences, Oxford Glycosciences, Slough, Berkshire, United
Kingdom; 6Oxford BioTherapeutics, Oxford BioTherapeutics, Abingdon, Oxon,
United Kingdom

MKK3 is a member of the p38 MAPK signaling pathway and is an important factor
in non allergic inflammatory and Th1 responses. Less is known about the role
of MKK3 in allergic inflammation. We investigated the role of MKK3 in murine
models of non-allergic and allergic lung inflammation. Wild Type (WT) mice
were instillated with lipopolysaccharide (LPS) (10 μg, i.t) or zymosan (100μg
i.t.). A significant increase in neutrophil numbers in the lung were observed 24h
later compared to saline controls (saline: 0.3±0.01 vs LPS: 9.4±1.9; zymosan:
6.2±0.8×105/ml, n=9. p≤0.05) or MKK3-/- KO mice (LPS: 0.36±0.04; zymosan:
0.57±0.3×105/ml, n=10). WT mice also produced significant levels of IL-6, IL-12,
TNF-α and INF-α as compared to saline mice. MKK3-/- mice did not release these
cytokine in response to LPS or zymosan. WT mice were sensitized twice to ovalbu-
min (ova, 10mg/mouse i.p in alum). From day 14 all mice were exposed to 3% ova
once daily for 3 days. Lung lavages were performed 24 h after the last exposure.
Exposure to ova significantly increased eosinophils number in the lungs of ova-
sensitized mice as compared with sham-immunized mice (sham: 0±0 vs ova WT:
0.45±0.11, n=11; ova MKK3-/-: 2.83±0.74, n=13×105/ml). Ova-MKK3-/- mice
showed significant increase of IL-5 compared to WT ova and sham-immunized
mice (sham: 0.38±0.98 vs ova WT: 3.5±1.9 and ova MKK3-/-: 20.8±10.7 pg/ml).
MKK3-/- mice showed significantly higher levels of IgE compared to WT mice, irre-
spective of ova treatment (sham WT: 0±0; ova WT: 6062.3±560 pg/ml, n=6; sham
MKK3-/-: 4414.5±637, ova MKK3-/-: 5328.8±415.8 pg/ml, n=13). In conclusion,
MKK3 differentially regulates allergic and non-allergic responses in the lung.

P3842
Airway epithelial toll-like receptor expression in asthma and its relationship
to disease severity
Laura Cottey, Nivenka Jayasekera, Hans-Michael Hiatchi, Ben Green,
Chris Grainge, Peter Howarth. III Research, School of Medicine, University of
Southampton, Southampton, United Kingdom

Asthma is classically considered a Th2 mediated disease. However severe,
treatment-resistant disease is more heterogeneous and often associated with airway
neutrophil recruitment. This could be due to altered airway bacterial colonisation.
Bacteria express molecular patterns that are recognised as non-self by pattern
recognition receptors expressed on innate cell surfaces such as Toll-like receptors
(TLR’s). This study has investigated the expression of mRNA for TLR-2, -4 and
-5 in airway epithelial cells in asthmatics and healthy volunteers.
Epithelial brushings were obtained from the large airways at bronchoscopy from
18 healthy non-asthmatic volunteers and 34 asthmatic volunteers. The asthmatic
group comprised 7 non-steroid treated and 27 steroid treated asthmatics. RT-qPCR
analysis was performed on extracted RNA for TLR-2,-4 and -5 and IL-8.
Gene expression for TLR-2 (p=0.008) and TLR-4 (p=0.012) was significantly
increased within the asthmatic sample compared to healthy subjects whilst TLR5
expression did not differ significantly. IL-8 mRNA was also increased in the asth-
matic population (p=0.007) compared to that of healthy subjects. These significant
differences from the healthy population were also individually present in both the
mild and severe asthmatics groups, with no significant difference being evident
between mild and severe asthma.
These findings reveal up-regulation of epithelial gene expression for TLR family
members and IL-8 relevant to bacterial responses within the airways. These fea-
tures are indicative of ongoing innate immune airway responses in asthma. The
relevance of this to clinical disease expression requires understanding.

P3843
Putative roles of leptin on airways reactivity
Irina Luciana Dumitriu1, Elena Cojocaru1, Bogdan Gurzu1, Liliana
Georgeta Foia2, Simona Mihaela Slatineanu1. 1Functional Sciences, “Gr. T.
Popa” University of Medicine and Pharmacy, Iasi, Romania; 2Biochemistry, “Gr.
T. Popa” University of Medicine and Pharmacy, Iasi, Romania

There is growing evidence that sustain the associations between the airway hiperre-
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activity and obesity. Leptin is an adipokine with a not well-established functional
role on airways function. The specific airway resistance (sRaw) and isolated
bronchial rings reactivity were assessed on obese resistant (OR) and obese prone
(OP) rats, fed with hight fat diet. Results were compared with data from Sprague
Dawley (SD) rats fed with standard diet. In vitro experiments were performed on
main left bronchus rings. Both contraction induced by 10μM acetylcholine (ACh)
and terbutaline-induced relaxation were assessed. On OP bronchi, the terbutaline
dose-response curve was shifted to the right and the maximal relaxant effect was
decreased up to 20%. Leptin pretreatment did not significantly modify terbutaline
relaxant effects on OR rats but restored terbutaline effects on OP bronchi. Inhi-
bition of all NO synthases (NOS) with 10μM N(G)-nitro L-arginine methyl ester
blocked the leptin effects. Aminoguanidine (inhibitor of inducible NOS) partially
prevented the leptin effects. The ACh-induced sRaw variation was not significantly
modify by intratracheal administration of leptin on OP, as compared with OR.
On the other hand, the exogenous leptin significantly increased the sRaw on OR
as compared with SD. These results suggest that leptin could have protective
effects on airway hyperresponsiveness by stimulation of NO synthesis due to the
activation mainly of constitutive NOS (cNOS), and not only the obesity but also
the diet could modify the airways function.

P3844
Immunocytochemical study of interleukin-1β in alveolar macrophages of
patients with well-controlled and non-controlled asthma
Svetlana Pospelova1, Vyacheslav Kravtsov2, Svetlana Sobchenko1, Alexander
Parfionov2. 1Pulmonology, Medical Academy of Postgraduated Studies, St.
Petersburg, Russian Federation; 2Laboratory of Cytology, Nikiforov Russian
Centre for Emergency and Radiation Medicine, St. Petersburg, Russian Federation

We have conducted dynamic immunocytochemical investigation of the level of
Interleukin-1β (IL-1β) in alveolar macrophages of a group of patients (n=16)
with well-controlled and non-controlled asthma. Induced sputum specimens from
each of the patients were collected twice. Cytologic preparations of sputum were
obtained via method of liquid cytology. Cytologic centriphugates were coloured
on slides via immunocytochemical method with the use of monoclonal anti-IL-1β

antibodies. The results of immunocytochemistry were evaluated using Histology
Score method (HScore).
The average value of the investigated index “content of IL-1β in alveolar mac-
rophages” in patients with non-controlled asthma was 251,5±8,3 HScore, while
in patients with well controlled asthma it came to 66,4±18,0 HScore. The level
of IL-1β decreased more than five times in 14 of 16 patients as a result of their
treatment which included education.
Thus, the results of our study indicate that IL-1β is produced by alveolar macro-
phages in significant amount during non-controlled asthma and that its production
decreases abruptly when asthma becomes well-controlled.

P3845
Immune status in patients with bronchial asthma exacerbation and
comorbide digestive system diseases
Shamil Zagidullin, Elena Galimova, Guzel Nurtdinova, Rustem Zulkarneev.
Internal Diseases (Propedeutics), Bashkortostan State Medical University, Ufa,
Bashkortostan, Russian Federation

Bronchial asthma (BA) is frequently linked with digestive system pathology
Aim: To evaluate features of immune status in bronchial asthma (BA) patients
with and without comorbide digestive system diseases (DSD).
Materials and methods: Prospective, descriptive study of 90 hospitalized pa-
tients with bronchial asthma exacerbation and 31 healthy controls. Immune status
was assessed via quantitation of lymphocytes subpopulations, immunoglobulins
A,E,G,M, circulating immune complexes. Digestive system diseases were diag-
nosed via gastroscopy and ultrasonic scanning.
Results: 61 (67,8%) patients with BA exacerbation suffered from digestive system
diseases:gastritis, duodenitis-27 patients (30,0%), duodenum anabrosis-4 (4,5%),
gastric-duodenum reflux-20 (22,2%), biliary dyskinesia-10 (11,1%).
Immune response parameters were decreased in both groups of BA patients vs.
controls.
Patients with BA and DSD showed significant decrease of CD4, CD8 and IgA vs.
controls and patients with BA without comorbidities.

Immune status in patients with BA±DSD

Controls BA BA+dsd

CD 3+, % 68,2±2,9 58,0±0,74* 54,4±1,6*
CD 4+, % 41,2±2,8 30,0±0,54* 24,8±0,8*#

CD 8+, % 23,9±2,4 18,9±0,62* 17,0±0,5*#

CD 16+, % 12,4±1,6 7,7±0,32* 7,8±0,5*
CD 22+, % 11,5±1,3 8,4±0,66* 7,1±0,6*
CD 25+, % 3,1±0,1 6,4±0,33* 5,5±0,4*
IgG, g/l 14,9±0,9 12,1±1,01* 10,5±0,5*
IgA, g/l 3±0,2 2,2±0,21* 1,3±0,1*#

IgM, g/l 2±0,2 1,5±0,14 1,2±0,1*
IgE, U/mL 56±24 324±35* 329±47*
CIC, un. 41,3±5 43,8±3,72 45,9±5,1

*p<0,05 with controls, #with BA.

Conclusions: Comorbide digestive system diseases in patients with BA are asso-
ciated with significant decrease of activity of cell and humoral parts of immune
system.

P3846
Increased levels of CD4+CD25high and CD4+FoxP3+ T-regulatory cells
(Tregs) in patients with different severity of bronchial asthma (BA)
Elena Kremer1, Natalya Kirillova2, Sergey Fedosenko2, Ivan Deev3,
Ludmila Ogorodova3. 1Dept. of Immunology of Central Research Laboratory,
2Dept. of Hospital Therapy with a Course of Physical Rehabilitation and Sports
Medicine, 3Dept. of Pediatrics Faculty with a Course of Childhood Illnesses
Medical Faculty, Siberian State Medical University, Tomsk, Russian Federation

Background: BA is characterized by persistent inflammation in the airways in
response to allergens or other triggers. The intensity of the inflammation deter-
mines the severity of asthma. Levels of T-regs are important in balancing immune
responses and maintaining peripheral tolerance. Our study sought to determine
whether numbers of CD4+CD25high and CD4+FoxP3+ Tregs are related to airway
inflammation and disease severity.
Aim and objectives: To investigate the expression of surface molecules on Tregs
in patients with different severity of bronchial asthma compared to healthy persons.
Methods: Peripheral blood mononuclear cells of control (n=17) and asthmatic
patients (mild BA, n=11; severe BA, n=17) were labeled for CD4, CD25 and
intracellular FoxP3 and analysed using flow cytometry.
Results: Numbers of peripheral blood CD4+CD25high was significantly decreased
in asthmatic patients compared to healthy control. Patients with severe asthma had
increased levels of CD4+CD25high and CD4+FoxP3+ compared to mild BA.
Conclusions: Our findings suggest that decreased levels of Tregs in periph-
eral blood might contribute airway inflammation. Increase CD4+CD25high and
CD4+FoxP3+ is important in balancing immune responses for prevention the
severity of asthma.

P3847
Superoxide dismutase as a longitudinal biomarker of lung function in asthma
Suzy Comhair, Anam Khan, Serpil Erzurum. Lerner Research, Pathobiology,
Cleveland Clinic, Cleveland, OH, United States

Asthma is a chronic inflammatory disease related to oxidative stress. Previously, we
reported that superoxide dismutase activity (SOD) is lower in asthma as compared
to healthy controls and related to airflow obstruction and reactivity. In this study,
we hypothesized that serum SOD would be informative for progression of asthma
over time. To test this, asthmatic adults (n=47) [age:40+3, mean%FEV1:77+5,
FEV1/FVC: 0.69+0.1, gender: M/F=17/30, severe asthma n=12] were evaluated
longitudinally over 4 years. SOD levels at the start of the study were significantly
lower in Asthmatics as compared to Control subjects (p<0.001). Asthmatic adults
had greater than the normale ∼25 ml/year decline in vital capacity; severe asth-
matic adults tended to lose more than nonsevere asthmatics [decline FVC ml/year:
nonsevere, 51+16; Severe, 120+30; p=0.04). Asthmatics were classified as high or
low SOD depending on whether their serum SOD was above or below the median
(15 U/ml). Asthmatics classified as high SOD had the most accelerated FVC loss
[decline FVC ml/year: Low SOD, 42+13, High SOD, 108+27;p=0.05). The decline
in FVC/year was related to SOD activity at enrollment (R= -0.624, p=0.006). These
results suggest that asthmatics with high SOD experience a progressive loss of
SOD activity over time and are at risk for accelerated loss of lung functions.

P3848
Anti-IgE and airway remodelling: Omalizumab affects reticular basement
membrane thickness in severe persistent atopic asthma
Anna Maria Riccio1, Roberto Walter Dal Negro2, Laura De Ferrari1 ,
Claudio Micheletto2, Giorgio Walter Canonica1, Chiara Folli1 ,
Alessandra Chiappori1. 1Dept. of Internal Medicine, Allergy and Respiratory
Diseases, University of Genoa, Genoa, Italy; 2Lung Department, Orlandi
General Hospital, Bussolengo, Verona, Italy

Asthma is a complex genetic disorder that is characterized by airway inflammation
and reversible airflow obstruction. Severe asthmatics are inadequately controlled
despite the use of high-dose inhaled corticosteroids (ICS) and long-acting B2-
agonists. Role of IgE mediated inflammation in asthma is esthablished. Allergic
inflammatory process underlies the pathogenesis of severe persistent asthma. The
most widely used and currently only approved monoclonal antibody against IgE
for use in asthma is Omalizumab. The efficacy and safety of omalizumab have been
evaluated in several studies which showed a significant drop in asthma exacerba-
tions, and emergency visits. The thickening of subepitelial basement membrane in
severe asthmatic is associated to increased bronchial mucosal eosinophils, tipical
allergic cellular effectors.
The aim of the study is to investigate the effect of anti-IgE on the basement mem-
brane thickness. Biopsies were obtained from 11 patients with Severe Persistent
Allergic Asthma. Before e post (12 months) treatment with omalizumab. RBM
thickness was measured by morphometric anaysis by using light microscope image
analysis. The analisys proved a significantly statistical difference, p<0.005, in a
narrow population. Nonetheless we explored more in detail the entire population
discriminating Responder and Non Responder on the basis of the obtained reduc-
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tion in RBM thickness and different cut-off. The difference between Responder
and Non-Responders proved statistically significant. Present data showed that 9/11
patients reduced the original RBM after treatment with anti-IgE, thus emphasizing
the role of omalizumab in affecting asthma remodeling.

P3849
Reverbα is a novel regulator of COPD macrophage inflammation and
glucocorticoid resistance
John Blaikley1, Julie Gibbs2, Andrew Loudon2, Stuart Farrow3, Dave Singh1,
David Ray1. 1Medicine, University of Manchester, Manchester, United Kingdom;
2Life Sciences, University of Manchester, Manchester, United Kingdom;
3Respiratory Center of Excellence for Drug Discovery, GSK, Stevenage, United
Kingdom

Introduction: Human inflammation shows circadian oscillation of inflammatory
mediators e.g. IL-6. The potency of many anti-inflammatory drugs e.g. glucocorti-
coids also oscillate in a similar manner. The mechanisms causing these phenomena
are poorly understood. A recent discovery describes that cells have a “molecular
clock”, regulating 10% of the genome.
Aims: We investigated the function and mechanism of Reverbα, part of this
“molecular clock”, concerning COPD inflammation.
Results: LPS stimulated macrophages showed a diurnal response for IL-6. A
novel Reverbα ligand (GSK414112) corrected this but had no effect if Reverbα

expression was suppressed. The ligand had no effect in two epithelial cell lines
(A549, Hela), demonstrating cell specific actions. An array and luminex analysis
on cellular supernatants from human healthy and COPD macrophages defined
the targets and mechanism of GSK414112 suppression. A number of key COPD
targets were suppressed. GSK414112 up regulated PPARγ and LXRα, two nu-
clear receptors, and their respective cholesterol target genes e.g. ABCA1. Distal
regulatory element analysis identified the importance of the LXR_DR4 motif,
which Reverbα binds. This mechanism was confirmed experimentally with a LXR
antagonist. Luciferase reporter constructs, focused on the IL-6 proximal promoter,
identified that the ligand’s cell specific effects were due to the C/EBP transcription
factor binding site. GSK414112 doubled the IC50 of dexamethasone on IL-8.
Conclusion: Reverbα affects both inflammation and glucocorticoid resistance.
Synthetic ligands can modify its function potentially allowing for the first time
temporal control of the inflammatory response and glucocorticoid potency.

P3850
Quantitative proteomics study reveals cross-talk between autophagy and
inflammation induced by cigarette smoke in airway
Yang Ting1, Liu Xinyu2, Shen Yongchun1, Wen Fuqiang1, Ying Binwu3,
Wang Tao1, Xu Dan1, Chen Lei. 1Division of Pulmonary Diseases, State Key
Laboratory of Biotherapy of China and Dept. of Respiratory Medicine, 2National
Key Laboratory of Biotherapy and Cancer Center, 3Department of Laboratory
Medicine, West China Hospital of Sichuan University, Chengdu, Sichuan, China

Introduction: Cigarette smoke (CS) is an important risk factor for the develop-
ment of airway inflammation. Autophagy can be induced by CS, while the role of
autophagy in airway inflammation induced by CS was still unclear. We sought to
determine the the role of autophagy in airway inflammation induced by CS using
systems-level analysis by amino acids in cell culture (SILAC)-based quantitative
proteomics.
Methods: SILAC-labeled human lung mucoepidermoid cells (NCI-H292) was
exposed to cigarette smoke extract for 24h, and then was used to identify the
differentially expressed proteins. In order to validate the results in vivo, rats were
exposed to CS for 4 weeks. Besides the analysis of bronchoalveolar lavage fluid
(BALF) and histological changes, immunohistochemistry and western blot validate
the selected proteins. Autophagy was observed by electron microscope (EM).
Results: Three proteins associated with autophagy were significantly up-regulated
after CS exposure in NCI-H292 cell (p<0.05), including microtubule-associated
proteins 1A/1B light chain 3C(LC3A/B), high mobility group protein (HMGB1),
and Cystatin-C. EM revealed that autophagic vacuoles were dramatically increased
in rat lung tissues exposed to CS (p<0.05). Moreover, airway inflammation induced
by CS was demonstrated by histological changes, increased cell counts and pro-
inflammatory cytokines in BALF (respectively, p<0.05). Immunohistochemistry
and western blot demonstrated that CS markedly increased LC3A/B, Cystatin-C
and HMGB1 expression in rat lung (respectively, p<0.05).
Conclusions: Autophagy may play a role in airway inflammation induced by CS.

P3851
Myeloid derived suppressor cells in the crosstalk between COPD and lung
cancer
Simonetta Baraldo1, Laura Pinton2, Andrea Ballarin1, Susanna Mandruzzato2,
Erica Bazzan1, Erika Falisi2, Graziella Turato1, Kim Lokar-Oliani1,
Manuel Cosio3, Paola Zanovello2, Marina Saetta1. 1Cardiological, Thoracic and
Vascular Sciences, University of Padova, Padova, Italy; 2Department of Oncology
and Surgical Sciences, University of Padova, Padova, Italy; 3Meakins Christie
Laboratories, McGill University, Montreal, Canada

COPD is associated to increased lung cancer risk, even independently from cigarette
smoke. The chronic inflammation present in COPD patients may represent an im-

portant link with lung cancer, but the relationship has yet to be elucidated. Of note
tumors, to promote their own survival, may influence the immune response by
inducing a subset of myeloid cells with immunosuppressor properties (MDSC).
We evaluated the induction of MDSC in patients with COPD, with or without lung
cancer, by measuring the α chain of IL-4 receptor (IL4Rα) which has been proposed
as a marker for these cells. IL4Rα was quantified by flow cytometry in peripheral
blood from 19 smokers with COPD and no cancer (FEV1=56±6%pred), 6 smokers
with COPD and lung cancer (FEV1=67±9%pred) and 11 controls with normal
lung function and no cancer (5 smoking, 6 non-smoking; FEV1=106±6%pred).
IL4Rα expression was increased in monocytes from smokers with COPD and
concomitant lung cancer (23;17-37%) but also in COPD subjects without cancer
(median;range: 12;5-25%) compared to smoking and non-smoking controls (10;3-
15% and 9;7-11%. all p<0.05). A similar IL4Rα upregulation was also observed
in granulocytes. Of note, in all patients considered together, IL4Rα expression was
related to the degree of airway obstruction (p=0.003,r=-0.50).
In conclusion, our study shows that IL4Rα expression is upregulated in monocytes
and granulocytes from smokers with COPD and lung cancer, but interestingly even
in COPD patients without cancer. Evaluation of the alleged suppressive activity
of these cells could improve our understanding of the immune response in COPD
and potentially identify inflammatory alterations that might increase the risk of
developing lung cancer.

P3852
Comparison of fluticasone propionate and budesonide on phagocytosis of
common respiratory pathogens in COPD patients
Catherine M.R. Thomas1, Anna Miller-Larsson2, Peter J. Barnes1, Louise
E. Donnelly1. 1Airways Disease, NHLI, Imperial College, London, United
Kingdom; 2Astra Zeneca R&D Lund, AZ, Lund, Sweden

Background: Inhaled corticosteroids are recommended for COPD patients with
FEV1 ≤ 50% predicted, experiencing ≥2 exacerbations in 12 months. However,
post-hoc analysis of the TORCH study revealed an increased risk of pneumonia
of 50% in patients taking inhaled fluticasone propionate (FP) (ERJ 2009;34:641).
This contrasts with a meta-analysis of patients taking budesonide (BUD) where
there was no increased risk of pneumonia (Lancet 2009;374:712). The reason for
this discrepancy is unclear, however, we hypothesise that the particulate nature
of FP, due to high lipophilicity and low water solubility, leads to its uptake by
phagocytes resulting in impaired function.
Methods: Neutrophils and monocytes were isolated from the blood of COPD
patients (n=10). Monocyte-derived macrophages (MDM) were generated from
monocytes by 12d culture in media containing GM-CSF. All cells were incu-
bated with steroid for 1h prior to phagocytosis assays with fluorescently-labelled
polystyrene beads, Haemophilus influenzae (HI) or Streptococcus pneumoniae
(SP).
Results: BUD (1μM) increased MDM phagocytosis of beads by 17% (p<0.05),
whereas FP had no effect. Neither steroid altered MDM phagocytosis of either HI
or SP. Neither steroid altered neutrophil phagocytosis of beads or SP. In contrast,
BUD (10-10-10-6M) significantly (p<0.05) increased neutrophil phagocytosis of
HI with a maximal effect of 67%. FP (1μM) showed a smaller effect, increasing
phagocytosis of HI by 38% (p<0.05).
Conclusions: FP did not reduce phagocytic function of either MDM or neutrophils.
BUD improved neutrophil phagocytosis of HI, which may explain differences in
pneumonia incidence between FP and BUD in COPD patients.

P3853
IL-17A expression by mast cells in smokers
Yvonne Nussbaumer-Ochsner1, Luiz F. Ferraz da Silva2, Klaus F. Rabe1,3,
Annemarie M. van Schadewijk1, Thais Mauad2, Pieter S. Hiemstra1.
1Department of Pulmonology, Leiden University Medical Centre (LUMC),
Leiden, Netherlands; 2Department of Pathology, Sao Paulo University Medical
Schoo, Sao Paulo, Brazil; 3Centre for Pneumology and Thoracic Surgery,
Grosshansdorf Hospital, Grosshansdorf, Germany

Background: Mast cells are increasingly recognized as important contributors to
smoking-induced inflammation. IL-17A is a cytokine produced by inflammatory
cells which promotes neutrophilic inflammation. We evaluated whether IL-17A is
expressed by mast cells in the airways of smokers.
Methods: Immunohistochemical staining was performed in large (LA) and small
(SA) airways from 12 (ex-) smokers undergoing lung cancer resection. In airways
free of tumour a double staining protocol was used for the simultaneous visual-
ization of mucosal (MCT, positive for the protease tryptase) and connective tissue
(MCTC, positive for the proteases chymase and tryptase) mast cells as well as
for IL-17A and MCT resp. MCTC. Image analysis was performed using spectral
microscopy. Values are expressed as cells/BM length for inner and outer layers.
Results: See Table 1 (p. 698).
Conclusion: A marked proportion of mast cells in LA and SA of smokers ex-
press IL-17A. High expression of IL-17A was observed in both MCT and MCTC,
and mast cells situated in the outer layer. These findings suggest that mast cells
contribute to inflammation in LA and SA via IL-17A expression.
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Abstract P3853 – Table 1

Cell type Airway Layer Cells/mm BM

Mast cells (total) LA inner 13* (11; 20)
outer 12 (9; 15)

SA inner 3# (2; 6)
outer 10 (6; 16)

Mucosal mast cells (MCT) LA inner 8*# (6; 12)
outer 4* (0; 7)

SA inner 2# (1; 5)
outer 7 (4; 9)

Connective tissue mast cells (MCTC) LA inner 6* (1; 9)
outer 5 (1; 10)

SA inner 1# (0; 1)
outer 3 (2; 4)

Mast cells (total)/IL-17A double positive LA inner 3* (3; 12)
outer 6* (5; 12)

SA inner 3# (0; 3)
outer 2 (1; 4)

MCTC/IL-17A double positive LA inner 0# (0; 2)
outer 5* (3; 9)

SA inner 0# (0; 1)
outer 2 (0; 4)

N=12. Medians (quartiles). *p<0.05 vs corresponding SA layer within same cell type. #p<0.05
vs corresponding outer layer within same airway type.

P3854
Carbocysteine and N-acetyl cysteine inhibit cigarette smoke mediated
acetylation of the PMN chemoattractant peptide PGP
Michael Brown, Matthew Hardison, Edwin Blalock, Patricia Jackson. Pulmonary
Division, University of Alabama at Birmingham, Birmingham, AL, United States

Cigarette smoke contains reactive compounds that result in epithelial damage
and stimulate neutrophil chemotaxis, airway invasion, and collagen breakdown.
Proline-Glycine-Proline (PGP) is a degradation product of collagen proteolysis.
PGP activates neutrophil receptors stimulating further chemotaxis and inflamma-
tion.
PGP and an N-terminal acetylated PGP (NAcPGP) are elevated in clinical samples
of COPD patients and correlate with disease activity. NAcPGP confers increased
potency for neutrophil stimulation and bioavailability as leukotriene A4 Hydrolase,
responsible for PGP destruction, is incapable of acting on NAcPGP.
N-acetyl cysteine (NAC) and carbocysteine (CC) are scavengers of reactive com-
pounds and used as mucolytics in chronic lung diseases. We hypothesize that NAC
and/or CC will prevent PGP acetylation by cigarette smoke. These compounds may
provide better understanding of targeted therapeutics in cigarette smoking-related
lung disease.
Cigarette smoke extract (CSE) or condensate (CSC) was prepared and incubated
with native PGP +/- NAC or CC. Samples were incubated and analyzed for
NAcPGP. NAcPGP concentration was measured with mass spectrometry. This
data was repeated in a vapor experiment, where PGP mixed with either NAC or
CC was placed in a separate well from cigarette smoke in a 96-well plate and
incubated.
Our data demonstrate NAcPGP generation by cigarette smoke extract, condensate,
and vapor that is inhibited by NAC or CC.
Our data support a possible mechanism where reducing compounds such as NAC
and CC may diminish lung inflammation in COPD and other chronic lung diseases
by inhibiting PGP acetylation thereby facilitating PGP degradation.

P3855
Interactions between the effects of a 4-week NO2 and carbon nanoparticle
exposure with allergen sensitization on bronchial responsiveness in Brown
Norway rat
Skander Layachi1, Françoise Rogerieux2, Christelle Gamez2, Kelly Blazy2,
Franck Robidel2, Anthony Lecomte2, Ghislaine Lacroix2, Sam Bayat1,3.
1EA4285 - INERIS UMI01, Université de Picardie - UFR de Médecine, Amiens,
France; 2EA4285 - INERIS UMI01, INERIS, Verneuil-en-Halatte, France;
3Paediatric Lung Function Laboroatory, CHU Amiens, Amiens, France

Goals: The aim of this study was to assess the effect of combinations of allergen
sensitization, NO2 and carbon nanoparticle (CNP) exposure on airway reactivity
(AR).
Methods: Brown-Norway rats were divided into the following groups: Control,

Abstract P3855 – Table 1

Air – 4 weeks NO2 (10 ppm) – 4 weeks

Raw (cmH2O·s/l) BALF Eosinophils (%) Raw (cmH2O·s/l) BALF Eosinophils (%)

Baseline MCH15γ Baseline MCH15γ

Control 55.6±8.5 166.4±83.9 5.5±6.4 65.7±6.4 255.6±63.9* 6.6±3.6
CNP 59.4±8.5 125.2±28.2 0.6±0.5 67.3±8.4 229±58.8*§ 1.5±1.3
OVA 61.3±10.5 146.5±56.3 43.5±7.2# 73.6±10.4 362.6±164.1*# 45.3±13.1#

CNP + OVA 62.7±11.2 128±30.1 36.2±9.5# 78.8±8.8 287.1±141.9*§ 51.6±13.2*#

Data are m±SD (n=6 per group); *p<0.05 vs. Air exposure, within a group and a condition; #p<0.05 vs. control, within a condition; §: p<0.05 vs. OVA, within a condition, by ANOVA.

CNP (FW2: Ø13nm, 0,5mg/kg) instilled intratracheally x3 at 7-day intervals,
ovalbumine-sensitised (OVA), and CNP+OVA. Equal groups of animals were ex-
posed either to air or to NO2, 10 ppm, 5h/d, 5d/wk for 4 weeks. 24h after exposure,
airway resistance (Raw) was measured using forced oscillation technique (FOT)
at baseline and after intravenous infusion of methacholine (MCH) (5-10 and 15
μg/kg/min (γ)). Bronchoalveolar lavage fluid (BALF) cell counts were obtained.
Results: See Table 1.
Conclusions: NO2 exposure and allergen sensitization caused a synergistic increase
in AR. However, CNP exposure during the sensitization process decreased this
effect. The observed interactions may be due to different inflammatory mechanisms
induced by CNP and NO2.

P3856
Biomass smoke extract increases fibronectin and perlecan release from
human lung fibroblasts
Brian Oliver, Janette Burgess, Judy Black, David Krimmer. Cell Biology,
Woolcock Institute of Medical Research, The University of Sydney, Sydney,
Australia

Introduction: Approximately 50% of deaths from chronic obstructive pulmonary
disease (COPD) in developing countries have resulted from repeated exposure to
burning biomass, such as is used in household cooking. Biomass induced COPD has
been reported to be associated with a more fibrotic phenotype than cigarette smoke
induced COPD. We aimed to investigate if biomass smoke induced extracellular
matrix (ECM) protein production from primary human lung cells in vitro.
Methods: Primary human lung fibroblasts were stimulated for up to 72 hours with
increasing concentrations of biomass smoke extract (BME) or cigarette smoke
extract (CSE) as a comparison. Cells were lysed and deposition of ECM proteins
were assessed using ELISA. Activation of intracellular signaling molecules was
analysed using western blotting. Release of interleukin (IL)-8 into the supernatant
was analysed using capture ELISA. Cell viability was assessed using manual cell
counts and a commercially available MTT assay.
Results: Deposition of the ECM proteins perlecan and fibronectin was upregulated
by both 5% CSE and 1% BME. 1%, 5%, 10% and 20% BME and 5% CSE
significantly upregulated the phosphorylation of ERK1 and ERK2 following 30
minutes exposure and these remained elevated to 24 hours exposure. Release of
IL-8 in the supernatant was increased by 5% CSE and 1% BME. Exposure to
concentrations of BME >10% caused significant decreases in cell viability.
Conclusion: BME has similar effects to CSE in vitro and has the capacity to
directly induce fibrosis by upregulating production of ECM proteins. The mech-
anisms by which both biomass and cigarette smoke exposure cause lung damage
may be similar.

P3857
Hypoxia Inducible Factor-1α binding to HDAC2 and MIF promoter regions
is associated with changes in gene expression levels in chronic ozone exposed
mice
Coen Wiegman, Kirsty Russell, Colin Clarke, Peter Barnes, Ian Adcock. Airway
Disease Section, National Heart and Lung Institute, Imperial College London,
London, United Kingdom

Ozone is an oxidizing environmental pollutant that significantly contributes to
respiratory health risk. Exposure to increased ambient levels of ozone has been
associated to worsening of symptoms of patients with lung diseases like asthma
and COPD. In this study we investigate the chronic effects of ozone exposure
on Hypoxia Inducible Factor (HIF)-1α binding to Histone Deacetylase (HDAC)
2 and Macrophage Migration Inhibitory Factor (MIF) promoter regions in vivo.
C57BL/6J mice were exposed to ozone (2.5 ppm) for 3 hours a day, 2 times
a week for a period of 6 weeks. After the last exposure mice were sacrificed
for bronchoalveolar lavage (BAL) fluid and lung tissue collections. BAL total
cell counts were elevated (predominately macrophages and neutrophils) and was
associated with increased levels of cytokines (KC and TNFα) levels in ozone
exposed mice indicating the presence of an inflammatory environment in the lung.
Lung HIF-1α protein levels were increased in cytoplasm and nuclear fractions
of ozone exposed mice compared to normal air exposed mice. Using chromatin
immunoprecipitation assays were demonstrate that HIF-1α binds to the promoter
regions of both HDAC2 and MIF genes in vivo. This was associated with a
reduction in HDAC2 mRNA, protein and activity and an increase in MIF protein
and mRNA levels. Ozone-induced HIF-1α protein is able to bind to HDAC2 and
MIF promoter regions in vivo identifying these as two novel HIF-1α target genes.
Funded by the Wellcome Trust.
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P3858
Characterisation of T cell populations in proximal and distal airways
Rebecca Spruce, Gregory Rankin, Christopher Pickard, Jane Warner. School of
Medicine, University of Southampton, Southampton, Hampshire, United Kingdom

Introduction: CD8+ T cells are known to be involved in the pathogenesis of
COPD but less is known about CD4+ T cells. We have characterised T cell
populations from the distal and proximal airways of patients with and without
airways obstruction.
Method: Macroscopically normal matched proximal and distal airway tissue was
obtained from 23 patients (mean age 66±2.7 years, FEV1/FVC=0.66±0.02) un-
dergoing lung resection. Samples were dissected into explants, fixed and processed
for GMA immunohistochemistry. Sections were stained for CD3, CD4 and CD8.
To examine a larger population of T cells, explants from the same patients were
incubated for 24 hours to encourage T cell migration into supernatant. Recovered
cells were stained for T cell markers (CD3-FITC, CD8-APC) and analyzed via
FACS.
Results: Immunohistochemical analysis revealed relatively few T cells in either
proximal or distal airways (median CD3+ cells distal airways =1.6/mm2 compared
to 1.4/mm2) in the proximal airways. We found more CD4+ than CD8+ cells in
both compartments but numbers of cells counted were low. In order to characterise
a larger number of T cells FACS was performed on cells that migrated out of the
explants. This confirmed that there were more CD4+ cells than CD8+ cells in the
distal airways though this was not seen in the proximal airways. The distribution
was not significantly affected by the presence of airways obstruction.
Conclusions: Similar numbers of CD3+ cells were found in the proximal and distal
airways. CD4+ cells were predominant in the distal airways while the distribution
of CD4 and CD8+ cells was equivalent in the proximal airways. The presence of
mild/moderate COPD did not affect T cell number or distribution.

408. Phagocytes and dendritic cells

P3859
Characterisation of a new Daisy cell line representative of human alveolar
macrophage (hAM)
Yvette Hayman, Simon Hart, Alyn Morice. Academic Cardiovascular and
Respiratory Medicine, University of Hull, Castle Hill Hospital, Cottingham, East
Yorkshire, United Kingdom

Introduction: Techniques used to obtain primary hAM are invasive, often provid-
ing low yields which cannot be expanded in vitro. No human cell line exists as
an alternative. We characterised a new human cell line capable of expansion and
spontaneous differentiation.
Methods: Cells were cultured in RPMI1640 with 10% foetal bovine serum
and penicillin/streptomycin (100U/ml;0.1mg/ml) in a humidified 5% CO2 at-
mosphere, passaged every 2 days. Light and transmission electron microscopy
comparing Daisy cells with THP-1 cells stimulated with phorbol myristate acetate
(PMA;50μg/ml;24h) was performed. Flow cytometric immunophenotype studies
were performed analysing CD 11b, 14, 16, 23, 24, 32, 36, 64, 163 and 206 expres-
sion. Results were compared with both THP-1 cells and primary hAM obtained
by bronchoalveolar lavage. Phagocytic capability by zymosan uptake (mg/ml;1h),
mycoplasma screening by fluorescence microscopy and opsonised antigen binding
by flow cytometry were also assessed.
Results: Microscopy showed Daisy cells to be similar in size, shape and granular-
ity to PMA stimulated THP-1 cells with a higher proportion of heterochromatin,
pseudopodia and vesicular inclusions. Daisy cells were shown to express lower
levels of CD11b, 14 and 32 compared with PMA stimulated THP-1 cells yet
higher levels of CD36, 80, 163 and 206. CD marker expression of Daisy cells
more closely resembled that of primary hAM. Zymosan was readily phagocytosed,
mycoplasma was not detected and high levels of opsonised antigen binding were
seen in Daisy but not THP-1 cells.
Conclusions: The new Daisy cell line shows characteristics of mature hAM yet
can be maintained and cultured providing a useful tool in respiratory research.

P3860
Sirtuins, the anti-ageing molecules, regulate anti-oxidant capacity via FoxO3
activity in monocytic cell line
Laura Nunez Naveira, Nicolas Mercado, Kazuhiro Ito. Airway Disease, National
Heart and Lung Institute (NHLI). Imperial College, London, United Kingdom

Chronic Obstructive Pulmonary Disease (COPD) is characterized by high levels of
oxidative stress due to reduced anti-oxidative stress capacity, leading to an increase
of endogenous oxidative stress. Sirtuins, type III histone deacetylases,and FoxO3
are reported to participate of the oxidative stress defence and also the levels of
SIRT1 and 6 are reduced in COPD samples (Nakamaru Y, FASEB J, 2009).
Aims: To evaluate the effects of sirtuin inhibition and oxidative stress on the expres-
sion of several FoxO3-responsive genes, such as catalase, superoxide dismutase
(MnSOD) and thioredoxin (TXN) and also on FoxO3 binding activity.

Methods: THP-1 monocytic cells were treated with a sirtuin inhibitor (sirtinol)
and hydrogen peroxide (H202) as oxidative stress reagent. SIRT1, 2 and 6 were
knocked down using RNA interference. The mRNA levels of catalase, MnSOD
and TXN were measured by RT-PCR and normalized against GNB2L1. FoxO3
binding capacity was measured by ELISA.
Results: FoxO3 nuclear localization was not affected by H202 or sirtinol, but the
activity binding was increased with oxidative stress. This activation was abrogated
with a pretreatment of sirtinol. H202 increased mRNA levels of MnSOD (25%)
and TNX (70%), and again sirtinol pretreatment led to the abrogation of this
activation. SIRT1, 2 and 6 were knocked down by 50% at protein level. TXN
activation by H202 was blocked in every sirtuin knock down.
Discussion: Defect of sirtuin expression may cause a reduction of the anti-oxidative
stress capacity by regulating mRNA levels of TXN through FoxO3 in COPD. These
results highlight the important role of sirtuins and its possible use as therapeutic
target for treating COPD.

P3861
YKL-40: Novel marker for pro-inflammatory M1 macrophages
Lisette Kunz, Emily van ’t Wout, Annemarie van Schadewijk, Pieter Hiemstra.
Pulmonology, Leiden University Medical Center, Leiden, Netherlands

Macrophages play a major role in the pathogenesis of COPD and comprise a
heterogeneous cell population with pro- (M1) and anti-inflammatory (M2) cells.
CD163 has been identified as a M2 marker, however, many M1 markers are not
suitable for analysis. Cells positive for YKL-40, a chitinase-like-protein, are ele-
vated in the lungs of smoking than non-smoking COPD patients. Dexamethasone
strongly reduces YKL-40 expression in peripheral blood mononuclear cells in
vitro, suggesting that inhaled steroids in COPD may decrease YKL-40 expression.
We evaluated YKL-40 expression in cultured M1 and M2, and the effect of
dexamethasone on its expression.
Monocytes were cultured in vitro for 7 days with GM-CSF or M-CSF (for M1
and M2, resp.) and stimulated for 24h with LPS, TNFα, oncostatin M or IL-6.
Dexamethasone was added in various concentrations. IL-12 and IL-10 ELISA
were used to check differentiation into M1 and M2, resp. YKL-40 ELISA was
performed on supernatants; quantitative PCR (qPCR) was used to analyze YKL-40
mRNA. Differences between conditions were calculated with Wilcoxon signed
rank tests.
M1 cells secreted more YKL-40 than M2, independent of stimulation (261ng/ml vs
65ng/ml, p=0.03). Compared to medium, LPS, TNFα, oncostatin M or IL-6 stim-
ulation did not affect YKL-40 release in M1 and M2 (p>0.05). qPCR confirmed
these results. Dexamethasone dose-dependently and strongly inhibited YKL-40 in
both M1 and M2 (p<0.05).
In conclusion, M1 have a higher expression of YKL-40 than M2, which is un-
changed by pro-inflammatory stimuli. In addition, YKL-40 release is strongly
inhibited by dexamethasone in both M1 and M2. These results indicate that YKL-
40 expression can be used as a marker for M1 macrophages in vitro, and possibly
in vivo.

P3862
Lipid laden alveolar macrophages arise from airway reflux and aspiration
Yvette Hayman, Simon Hart, Alyn Morice. Academic Cardiovascular and
Respiratory Medicine, University of Hull, Castle Hill Hospital, Cottingham, East
Yorkshire, United Kingdom

Introduction: Lipid laden macrophages have previously been reported to be
present in the diseased human airway, secondary to gastro-oesophageal reflux. We
investigated the possibility that the lipid index (LI) system of scoring cellular lipid
content by oil red o (ORO) staining could correlate with disease status and the Hull
Airway Reflux Questionnaire (HARQ). We also investigated the hypothesis that
lipid could be ingested directly from gastric contents by alveolar macrophages.
Methods: Primary alveolar macrophages were obtained from bronchoalveolar
lavage (BAL) fluid of patients undergoing diagnostic bronchoscopy. Patients were
asked to fill in the HARQ prior to treatment. Lavage fluid was filtered and
centrifuged (350xg;10min.) and cells transferred to glass slides using cytospin
equipment. Cells were stained with ORO, counterstained with haematoxylin and
macrophages scored according to the LI system. Meanwhile THP-1 cells stim-
ulated to differentiate with phorbol myristate acetate (PMA;50μg/ml;24h) were
incubated with varying concentrations of a high fat liquid meal and a fat free liquid
meal as a control, at 37°C. The high fat meal contained a combination of canola
and sunflower oil.
Results: 18 patients with a range of respiratory diseases had LI scores ranging
from 4 to 309. LI score correlates (r = 0.86) with the HARQ but not to a particular
disease group. PMA stimulated THP-1 cells showed maximal lipid accumulation
by ORO staining with 10% v/v high fat liquid meal for 24h. No lipid accumulation
was seen with the control feed.
Conclusion: Macrophages were shown to be capable of lipid uptake directly
from liquid meal and airway reflux correlates with the presence of lipid laden
macrophages in the airway.
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P3863
Reprogramming of alveolar macrophages – Prospect of successful treatment
in COPD
Svetlana Lyamina1, Igor Maev2, Georgy Yurenev2, Igor Malyshev1. 1Laboratory
of Cell Biotechnologies, Moscow State University of Medicine and Dentistry,
Moscow, Russian Federation; 2Propedeutics of Internal Diseases, Moscow State
University of Medicine and Dentistry, Moscow, Russian Federation

Reprogramming of macrophages can be one of new promising approaches in
nosotropic therapy influencing initial branch of inflammatory reaction and allow-
ing to reach the optimal Th1/Th2 balance in early pathologic process.
Objective: To testify that serum concentration change with TGF-β as macrophages
reprogramming factor in culture medium can purposefully reprogram macrophages
phenotype either to M1 pro-inflammatory or to M2 anti-inflammatory and therefore
influence Th1/Th2 balance.
Methods: Alveolar macrophages of COPD patients with initial M1 phenotype
were cultured and reprogrammed in vitro in RPMI-1640 with different serum
concentrations – 5%, 10%, 15% for 48 hours. Reprogramming of macrophages
was measured by morphological characteristic of cells with morphological index,
expression level of cell markers CD80, CD25 (M1), CD206, CD163 (M2) and
cytokine production by flow cytometry.
Results: Significant changes of morphological characteristic and functional activ-
ity were educed. Serum concentration change from 5% to 15% led to increasing
of fibroblast-like cells (M2) from 24 to 58%, morphological index varied from
0.26 to 1.02; Th2 cytokines prevailed on Th1; CD206 and CD163 expression
level significantly changed – 57% and 64% vs 21% and 29% respectively. These
data confirm successful reprogramming of macrophages to M2 phenotype. In view
of obtained data decreasing of serum concentration from 15 to 5% led to M1
phenotype reprogramming.
Conclusions: Serum concentration in cell culture promotes reprogramming of
morphological and functional phenotype of alveolar macrophages, which can be
used for reaching Th1/Th2 balance and regulation of lung immunity in COPD
patients.

P3864
Lipid laden macrophages in patients with chronic cough
Begoña Palomo, Jose Belda, Miguel Arias, C.J. Rrguz. Pandiella, Paz Paniagua,
Magdalena Rebollo, Pere Casan. Neumology, INS-HUCA, Oviedo, Asturias, Spain

Background: Gastroesophageal reflux disease (GER) has been described as com-
mon cause of chronic cough by either esophageal acid-induced bronchoconstriction
or recurrent microaspirations of gastric content. Lipid laden macrophages (LLM)
in sputum can appear in these patients as a marker of aspiration. This finding
could be interesting mainly when symptoms are absent (up to 75% percent or
cases, “silent” GER). However, it is not clear what the presence of LLM in the
airways could imply in terms of lung function, radiological lesions or symptoms.
We aim to compare a group of patients with chronic cough and LLM in sputum
with another group without LLM.
Methods: Twenty five patients with chronic cough that could not be attibuted to
any known etiology were included in the study group. Subjects were questioned
for pulmonary and GER symptoms, Rhinitis, drugs and underwent physical ex-
amination, chest X-rays, bronchial challenge test with methacholine and sputum
induction. Prepared cytospins were stained with oil red-O to detect lipid laden
macrophages.
Results: 68% were lipid laden positive but only 40% had reflux symptoms. Pa-
tients with LLM had similar dyspnea, phlegm’s but not rhinitis and 25% were
methacholine positive and diagnosed of having asthma. Patients with LLM had
radiological findings (mild lesions) in 60% of them and they had less FEV1 240
ml (11% of ref val) and FVC 364 ml (7% ref. val) when adjusted by asthma and
anthrometric characteristics.
Conclusions: The presence of LLM in sputum could represent worse pulmonary
disease in patients with chronic cough even in absence of GER symptoms.

P3865
Effects of Bu-Zhong-Yi-Qi-Tang (Hochuekkito: TJ-41) on the inflammatory
responses in alveolar macrophages of hyperglycemic mice
Masayuki Nakayama, Hideaki Yamasawa, Manabu Soda, Naoko Mato,
Tatsuya Hosono, Masashi Bando, Yukihiko Sugiyama. Division of Pulmonary
Medicine, Department of Medicine, Jichi Medical University, Shimotsuke,
Tochigi, Japan

This study examines the influence of Bu-Zhong-Yi-Qi-Tang (Hochuekkito; TJ-41)
on the inflammatory response in alveolar macrophage in hyperglycemic mice.
BALB/c mice (males, six to eight weeks old) were divided into three groups: A, B,
and C. From the outset, group A and B were fed an ordinary diet, whereas TJ-41
was given to group C. After the initiation of these diets, intraperitoneal injection
of streptozotocin (STZ), 250mg/g in mice of groups B and C. Four weeks after
the start of these diets, blood-glucose levels were measured, and bronchoalveolar
lavage (BAL) was performed. Alveolar macrophages were sampled, and those
demonstrating blood-glucose levels of more than 200 mg/dL were selected for
use. Toll-like receptor (TLR) ligands (TLR2: peptidoglycan [PGN], TLR4: LPS,
TLR5: flagellin [FLG]) were employed to stimulate pulmonary-alveolar macro-
phages, and ELISA was used to measure TNF-a production. TLR expression

on pulmonary-alveoli surface was evaluated on the basis of the emergence of
each TLR mRNA in alveolar macrophages. In mice given STZ, stimulus with
TLR2, 5 ligands significantly inhibited TNF-a production. But in mice given a
diet including TJ-41 inhibition of TNF-a production improved significantly. No
differences were observed in the expression of TLR mRNA in pulmonary-alveolar
macrophages and on cell surfaces. These results suggests the possibility that TJ-41
may enhance inhibition of pulmonary-alveolar macrophage inflammation response
to TLR-ligands stimulus in conditions of high blood glucose.

P3866
LSC 2011 Abstract: Differential effects of diesel exhaust particules and
endotoxin on phagocytosis and cytokine release by monocyte-derived
macrophages
Gurpreet Sehra, Duncan Rogers, Louise Donnelly. Airway Disease, National
Heart & Lung Institute, Imperial College, London, GB

Atmospheric pollution is associated with COPD exacerbations. Diesel exhaust
particles (DEP) are major contributors to pollution and when inhaled become tar-
gets for lung macrophages. The interaction between DEP and bacteria/endotoxin is
unclear. Monocyte-derived macrophages (MDM) from non-smokers (NS), smokers
(S) or patients with COPD were exposed to DEP (1-300μg/ml) with or without
bacterial endotoxin (LPS; 10ng/ml) for 24h. Release of TNFα, IL-6 and CXCL8
was analysed by ELISA, and phagocytosis of fluorescent beads was assessed by
fluorimetry. MDM viability was determined by MTT assay.
Exposure of MDM to DEP did not stimulate release of IL-6 or TNFα but increased
CXCL8 release (EC50: NS 8±4 μg/ml, n=7; S 4±1 μg/ml, n=4 and COPD 10±4
μg/ml, n=7). MDM from COPD patients were 3.3 times more responsive to
DEP (30μg/ml; p<0.05) than cells from smokers. When MDM were stimulated
with LPS, DEP did not alter TNFα or CXCL8 release. However, DEP inhib-
ited LPS-stimulated release of IL-6 in cells from all subject groups (EC50: NS:
33±14 μg/ml, n=10; smokers: 25±15 μg/ml, n=4; COPD: 18±14 μg/ml, n=10).
Exposure of MDM to DEP in both the absence and presence of LPS inhibited
phagocytosis of beads in a concentration-dependent manner with 300μg/ml show-
ing ∼80% inhibition (control: 31±3 X 103 vs 300μg/ml DEP: 6±1 X 103 RFU,
n=29), with MDM being 70% viable at this concentration, with no difference in
response between the different subject groups. These data show that DEP impair
macrophage phagocytosis and promote chemokine release. These data suggest that
DEP may lead to reduced clearance of debris and pathogens from airways and
promote COPD exacerbations.

P3867
Changed phagocytic activity and pattern of Fcγ and complement receptors
on blood monocytes in sarcoidosis
Anna Dubaniewicz1, Monika Wybieralska1, Szymon Nowakowski1,
Katarzyna Rogoza1, Adam Sternau2, Jan Marek Slominski1, Piotr Trzonkowski3.
1Department of Pulmonology, Medical University of Gdansk, Gdank, Poland;
2Department of Thoracic Surgery, Medical University of Gdansk, Gdansk,
Poland; 3Department of Clinical Immunology and Transplantology, Medical
University of Gdansk, Gdansk, Poland

We have recently revealed that mycobacterial heat shock proteins (Mtb-hsp), in-
volved in forming of immune complexes (CIs), can induce immune response in
sarcoidosis (SA). The complexemia may result from inappropriate phagocytosis
and clearance of CIs by monocytes, which results in persistent antigenemia and
granuloma formation. It is also possible that aberrant expression of receptors for
Fc fragment of immunoglobulin G (FcγR) and complement receptors (CR) on
monocytes can be involved in this process.
To test this hypothesis, we have evaluated the expression of FcγRI (CD64), FcγRII
(CD32), FcγRIII (CD16) and CR1 (CD35), CR3 (CD11b), CR4 (CD11c) receptors
on blood CD14+ monocytes and phagocytic activity of mononuclear phagocytes
in 24 patients with SA and 20 healthy volunteers using flow cytometry.
As compared to healthy controls, we found significantly increased expression of
all examined FcγR (CD32, CD16, CD64) and decreased expression of CD35 and
CD11c on CD14+ monocytes in SA patients. Analysis of the combined phenotypes
of monocytes revealed significantly increased percentage of CD14+CD16+CD35-,
CD14+CD64+CD35+, CD14+CD64+CD11b+, CD14+CD64+CD11c+ monocytes
and decreased presence of CD14+CD32-CD35+, CD14+CD32-CD11b+ and
CD14+CD32-CD11c+ monocytes in SA vs controls. The total number and
percentage of phagocyting blood monocytes was significantly increased in SA as
compared with healthy individuals.
In summary, altered expression of Fcγ and complement receptors on CD14+
monocytes and increased phagocytic activity of monocytes may be responsible for
high antigen load, persistent antigenemia and complexemia in SA patients.

P3868
Immune complex binding by Fcγ receptor IIA and regulation of
inflammation
Aikaterini Bazakou1, John Greenman2, Simon Hart1. 1Postgraduate Medical
Institute, University of Hull, Hull, Humberside, United Kingdom; 2Department of
Biological Sciences, University of Hull, Hull, Humberside, United Kingdom

Immune complexes, mainly associated with autoimmune diseases, may also be
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present in the blood and lung during respiratory diseases including bacterial pneu-
monia and ARDS. However, the precise pathogenic role of immune complexes in
these conditions is unclear.
Binding of immune complexes to the uniquely human stimulatory IgG receptor
FcγRIIA is constitutively suppressed on neutrophils and macrophages. Elucidating
the mechanism behind this suppression will help us understand how the body
regulates its response immune complexes.
The erythroleukaemia cell line K562 that expresses the FcγIIA inherently and
exhibits FcγRIIA suppression was used as a model. The effects of microbial
neuraminidases on immune complex binding by the FcγRIIA were tested by flow
cytometry. We also investigated whether there is a protein in close proximity to
FcγRIIA that could potentially block its IgG binding site by protein cross-linking.
Lastly, the stimulatory character of the receptor was explored by calcium signalling.
Although the receptor exhibits suppressed immune complex binding, microbial
neuraminidases can significantly augment the ability of the FcγRIIA to bind
immune complexes. The cross-linking experiments reveal that there is a protein
in close proximity with FcγRIIA that could be blocking its IgG binding site un-
der basal conditions. Finally, while FcγRIIA exhibits limited binding of immune
complexes in its native state, the stimulatory signals produced by the receptor on
contact with immune complexes are significantly strong.
Understanding how the body regulates immune complexes could lead to identifica-
tion of novel methods for both activating and inhibiting the progression of immune
complex mediated inflammation.

P3869
Anti-inflammatory activity of macrolides in peripheral blood mononuclear
cells and the identification of potential biomarkers of azithromycin
administration
Simon Hall, Stuart Farrow. Refractory Respiratory Inflammation DPU,
GlaxoSmithKline, Stevenage, United Kingdom

Many studies in the recent past have determined that macrolide antibiotics have
anti-inflammatory and immunomodulatory activity in addition to their efficacy
in treating bacterial infection. Macrolides have been successfully used in the
treatment of diverse chronic inflammatory respiratory disorders, including diffuse
panbronchiolitis (DPB), cystic fibrosis (CF) and bronchiolitis obliterans (BOS).
We investigated the ability of azithromycin to attenuate the effects of a lymphocyte
directed pro-inflammatory stimulus in PBMCs from healthy volunteers. Our results
demonstrate that azithromycin significantly inhibited the induction of proliferation
and the release of IL17 in these cells. Treatment with azithromycin in the absence
of a pro-inflammatory stimulus in PBMCs induced the release of IL10 in a dose
dependent manner 24 h after challenge. In the same model, azithromycin caused
a dose dependent, bell-shaped release of GMCSF 24 h after treatment. In conclu-
sion, azithromycin exhibits significant anti-inflammatory and immunomodulatory
properties and IL10 and GMCSF may prove to be useful biomarkers following
macrolide therapy in respiratory disorders.

P3870
A novel macrolide/fluoroketolide, solithromycin (CEM-101), reverses
corticosteroid insensitivity via activation of protein phosphatase PP2A
Yoshiki Kobayashi, Rossios Christos, Peter Barnes, Kazuhiro Ito. Airway
Disease, NHLI, Imperial College, London, United Kingdom

Introduction: Activation of PI3 kinase causes oxidative stress-induced corticos-
teroid (CS) insensitivity via HDAC2 reduction. We have recently demonstrated
that a novel macrolide/fluoroketolide, solithromycin (Soli, CEM-101) restores CS
sensitivity via HDAC up-regulation due to PI3K signaling inhibition (ATS2010).
However, the mechanism of this effect has not been elucidated.
Aims: To investigate the role of a serine/threonine phosphatase PP2A on regulation
of the PI3K pathway as the target of Soli.
Methods: CS sensitivity was determined by IC50 of dexamethasone (Dex) on
TNFα-induced IL-8 production in U937 monocytic cell. Activities of HDAC2
and PP2A were measured by fluorescence-based activity assay. Phosphorylation
levels of Akt as a marker of PI3K activation were determined by Western blotting.
Okadaic acid (OA) was used to inhibit PP2A as needed.
Results: OA enhanced H2O2-induced Akt phosphorylation and HDAC2 reduction
in U937 cells, and recombinant PP2A reduced Akt phosphorylation levels. Soli
restored Dex sensitivity under H2O2 exposure, but pretreatment with OA abrogated
Soli-mediated restoration of Dex sensitivity, inhibition of Akt phosphorylation,
and HDAC2 activation. In addition, PP2A immunoprecipitates from the membrane
fraction and recombinant PP2A were directly activated by Soli.
Conclusions: PP2A might be a negative regulator of PI3K signalling. Soli acti-
vates PP2A directly, inhibits Akt phosphorylation, then restores HDAC2 activity,
resulting in the restoration of CS sensitivity under oxidative stress. Thus, Soli may
be a potential treatment for steroid insensitive diseases such as COPD and severe
asthma.

P3871
Exposure to cigarette smoke affects the response of dendritic cells to
pneumococcus
Olivier Le Rouzic1,2, Gaëlle Remy1, Cyrielle Jardin2, Isabelle Tillie-Leblond2,
Muriel Pichavant1, Philippe Gosset1. 1Center for Infection and Immunity of Lille,
Institut Pasteur de Lille, Inserm U1019, CNRS UMR 8204, Lille, France;
2Service de Pneumologie et d’Immuno-Allergologie, Hôpital A Calmette, CHRU
de Lille, Lille, France

Development of chronic obstructive pulmonary disease (COPD) is linked to
tabagism. Acute exacerbation potentially related to infection by streptococcus
pneumoniae is responsible for the progression of the disease. Innate immunity as-
sociated with dendritic cells (DC) mobilization is involved in the pathophysiology
of the disease. We hypothesize that cigarette smoke impairs the response of DC to
pathogens, a mechanism that may be involved in COPD progression.
Monocyte-derived DC of healthy donors were exposed to cigarette smoke extract
(CSE) and next to pneumococcus (serotype 1). First, endocytosis and bactericidy
of S. pneumoniae was analyzed. DC phenotype (costimulatory molecules and en-
docytosis receptors) and production of immunoregulatory cytokines was measured
as well as the capacity of DC to activate autologous T-cells.
Our data showed that CSE exposure inhibited the pneumococcus-dependent ex-
pression of CD40, CD80 and CD86 costimulatory molecules. Similarly, proinflam-
matory cytokine production (IL-12 and TNF-α) was inhibited by CSE exposure.
In DC/T coculture, this was associated with a decrease secretion of IL-17 and
IFN-γ by T cells. Unexpectedly, this exposure to CSE increased the endocytosis of
pneumococcus, whereas CD206 and CD36 expression was affected in an opposite
manner. The effect of CSE was mostly related to oxidative stress since it was
inhibited by addition of N-acetyl cystein.
In summary, CSE exposure impairs the capacity of DC to activate antigen-specific
T-cells against pneumococcus, although it does not alter their endocytosis. These
data will be conforted by the ex vivo analysis of DC phenotype in COPD patients
with exacerbation.

P3872
OM-85 shapes dendritic cell activation into a “pre-alert” phenotype
Daniela Bosisio1, Laura Salogni1, Natacha Nowak2, Xenia Vaira1,
Patricia Jeandet2, Gabriela Saborio2, Silvano Sozzani1,3. 1Dipartimento di
Scienze Biomediche e Biotecnologie, Università degli Studi di Brescia, Brescia,
Italy; 2Preclinical Development, OM Pharma, Myerin/Geneva, Switzerland;
3Department Immunology and Inflammation, IRCCS Clinical Institute
Humanitas, Milan, Italy

Background: OM-85 (Broncho-Vaxom®, Broncho-Munal®, Ommunal®) has
proven efficacy in the prevention of recurrent infections of the airways and
acute exacerbations in COPD. OM-85 is a lyophilized bacterial extract comprising
fractions of 21 different inactivated bacterial strains. Previous work has shown that
OM-85 acts as an immunostimulant, and that it may act on human dendritic cells
(hDC). However, the molecular mechanisms through which OM-85 activates hDC
remained largely unknown.
Aims: Investigate the impact of OM-85 stimulation on hDC and identify the
immune receptors implicated in OM-85 response.
Methods: Primary and in vitro derived hDC were used to determine the precise
OM-85 effects on DC biology. Stably transfected cell lines expressing human
receptors were used to characterize OM-85 receptor-dependent activity.
Results: In hDC, OM-85 induced the secretion of IL-6 and of several chemokines
(i.e. CXCL8, CXCL6, CCL3, CCL20, CCL22) with a potency comparable to the
prototypical activating stimulus LPS. OM-85 potentiated the effect of IFNγ in
terms of IL-6, IL-12 and IL-10 release. The induction of selected chemokines
by suboptimal doses of classical pro-inflammatory stimuli were boosted by the
presence of OM-85. In addition, it was identified that OM-85 activates TLR2,
NOD1 and NOD2 receptors in a significant, dose-response manner.
Conclusions: OM-85 induces a mild and well shaped hDC activation through
selected pattern recognition receptors. This activation may contribute to the gen-
eration of a “pre-alert state” resulting in an early protection towards incoming
infection. These results provide new insights in the understanding of the mode of
action of OM-85, opening new venues for further investigation.

P3873
Altered phenotype of blood dendritic cells in patients with acute pneumonia
Katharina Dreschler, Kai Bratke, Sebastian Petermann, Petra Thamm,
Michael Kuepper, J. Christian Virchow, Marek Lommatzsch. Pneumology,
University of Rostock, Rostock, Germany

Background: Dendritic cells (DCs) play a key role in the host defense against
inhaled pathogens. However, the phenotype of blood DCs in patients with acute
respiratory infections is unknown.
Objective: To investigate the number and the expression of function-associated
molecules of blood DCs in patients with acute infectious pneumonia.
Methods: Sixteen patients with an acute pneumonia and 19 controls without
pneumonia were included in the study. The number as well as the expression of
function-associated molecules of myeloid DCs (mDCs) and plasmacytoid DCs
(pDCs) were analysed in peripheral blood using four-colour flow cytometry.
Results: Elevated concentrations of procalcitonin (median: 0.55 ng/ml) and the
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rapid response to antibiotic treatment suggested a bacterial origin of the pneumo-
nia in the patients. Total mDC (median: 27% of the controls) and pDC counts
(median: 53% of the controls) were markedly reduced in patients with pneumonia,
as compared to controls. Percentages of blood mDCs, but not pDCs, were nega-
tively correlated with serum concentrations of c-reactive protein (CRP). Patients
with pneumonia were characterised by a significantly increased expression of Fc
gamma receptors (CD32 and CD64) on mDCs and the Toll-like receptor 9 (TLR9)
in pDCs.
Conclusions: Circulating DCs are markedly reduced in patients with pneumonia,
and characterised by an upregulation of molecules recognising pathogen-associated
molecular patterns (PAMPs) and opsonised antigens.

P3874
Humanized S.typhi flagellin (FliC) transfected non-small cell lung cancer
(NSCLC) cells induce local inflammatory and necrotic changes in an
experimental model
Marek Jankowski1, Janusz Kowalewski2, Tomasz Wandtke1,
Robert Lenartowski3, Piotr Kopinski1, Maciej Dancewicz2,
Tomasz Tyrakowski4. 1Dept of Gene Therapy, Collegium Medicum, Nicolaus
Copernicus University, Bydgoszcz, Poland; 2Dept of Thorax and Tumor Surgery,
Collegium Medicum, Nicolaus Copernicus University, Bydgoszcz, Poland; 3Dept
of Clinical Pathobiochemistry, Nicolaus Copernicus University, Bydgoszcz,
Poland; 4Dept of Clinical Pathobiochemistry and Chemistry, Collegium
Medicum, Nicolaus Copernicus University, Bydgoszcz, Poland

Background: Tumors, including NSCLC, develope numerous local mechanisms
which impair maturation of dendritic cells (DCs). The delivery of stimulatory
signals to DCs in cancer microenvironment is believed to be an effective means to
break tumor-induced tolerance.
Aim: Evaluation of immunostimulatory properties of TLR5 ligand, FliC, cell
membrane-displayed in experimental model of Lewis Lung Cancer (LLC) trans-
fected with a novel plasmid vector system.
Methods: Cell membrane-expressed humanized FliC transgene was inserted to
the pCDNA3.1Zeo(+) plasmid-based construct. Tumor specific two-step transcrip-
tional activation system was additionally used. A549 cells, the model of NSCLC,
transfected with FliC-coding plasmid, induced the maturation of human monocyte-
derived DCs in co-cultures. Two groups of C57BL6 mice bearing a subcutaneous
LLC tumor were injected intratumoraly with in vivo-JetPEI and FliC plasmids or in
vivo-JetPEI and phosphate-buffered saline as a control. Four administrations were
performed within 1 week. Tumor volumes and animal survival were monitored for
6 weeks.
Results: Plasmid injections delayed the growth of implanted LLC tumors and
significantly improved animal survival rates. Histological examination of specific
plasmid-injected tumors revealed lymphocyte infiltrates and remarkable necrosis.

P3875
LSC 2011 Abstract: Thymic stromal lymphopoietin is a central regulator of
anti-viral CD8+ T cell response
Koshika Yadava1,2, Sichelstiel Anke1,2 , Aurelien Trompette1,2, Nicola Harris3,
Benjamin Marsland1,2. 1Service de Pneumologie, CHUV (Centre Hospitalier
Universitaire Vaudois), Lausanne, Vaud, CH; 2Faculty of Biology and Medicine,
University of Lausanne, University of Lausanne, Vaud, CH; 3Global Health
Institute, EPFL (École Polytechnique Fédérale de Lausanne), Lausanne, Vaud,
CH

TSLP is an IL-7 like cytokine that is primarily produced by epithelial cells at
mucosal surfaces. It has been widely studied in Th2-driven inflammatory dis-
orders such as atopic dermatitis and asthma. Although both viral nucleic acid
analogues and pro-inflammatory cytokines associated with active viral infections
are potent stimulators of TSLP expression in vitro, it’s role in antiviral immunity
is unknown. To elucidate the role of TSLP in viral infections, we investigated
the immune response against influenza A in mice deficient in TSLPR. We found
that TSLPR-deficient mice exhibited impaired clearance of the virus at late time
points post infection, indicative of a defect in the adaptive immune response.
Although priming in the lymph node was unaffected, the virus-specific CD8+ T
cell response in the lung was compromised in the absence of TSLPR. This defect
was characterized by the reduced frequency of virus-specific CD8 T cells as well
as reduced effector functions such as granzyme B expression and interferon-γ
production. Using mixed bone marrow chimeras and adoptive transfer studies, our
data suggests that TSLP affects influenza-specific responses by modulating the
function of recruited inflammatory dendritic cells (DCs). Pulmonary DCs isolated
from infected lungs of TSLPR deficient mice were defective in inducing prolif-
eration of antigen specific naïve T cells in vitro. Furthermore in the absence of
TSLPR the production and trans presentation of IL-15 by CD11b+ inflammatory
DC was impaired. We propose that TSLP regulates activation of antigen specific
cytotoxic T cells at the site of infection by modulation of DC function and suggest
a crucial link between TSLP and IL-15 production during infection.

409. Cell biology of lung disease

P3876
Late-breaking abstract: Repeated analysis of alpha-1-antitrypsin
concentrations in sputum, lavage and serum of smokers with and without
COPD
Olaf Holz1, Stefan Roepcke2, Gereon Lauer2, Norbert Krug1, Peter Ernst2,
Claudia Diefenbach2, Gezim Lahu2, Jens Hohlfeld1. 1Clinical Airway Research,
Fraunhofer ITEM, Hannover, Germany; 2PK/PD Sciences/Biomarker
Development, Nycomed GmbH, Konstanz, Germany

Introduction: Alpha-1-antitrypsin (A1AT)-deficiency is a hereditary disease that
can lead to the development of emphysema. Serum levels of A1AT are used for
diagnosis and monitoring during substitution therapy.
Aim: We have previously shown that A1AT levels differ between smokers with
and without COPD (Roepcke et al. ERS2010). Here we assessed the repeatability
of A1AT levels in serum, induced sputum (IS) and bronchoalveolar lavage (BAL)
over a period of 6 weeks and compared the concentrations between compartments.
Methods: 24 COPD patients (GOLD II) and 23 age and gender matched healthy
controls were included into the study. All were current smokers (≥ ten pack-years).
Blood, BAL, and IS were collected on two occasions. A1AT was analyzed by
ELISA, CRP by Luminex.
Results: The median (IQR) A1AT concentrations was 1.69 (0.53) g/L in serum,
505 (596) μg/L in BAL and 568 (475) μg/L in IS. The reproducibility between vis-
its within each matrix was good (serum: r=0.55, p<0.001; BAL: r=0.72, p<0.001;
IS: r=0.72, p<0.001). While there was a weak relationship between mean BAL
and IS A1AT concentrations (r=0.36, p=0.03), no relationship was observed be-
tween serum and lung concentrations. BAL and IS A1AT levels did not correlate
with neutrophils in the respective compartment or serum CRP, and only a weak
correlation between serum A1AT, blood neutrophils (r=0.31, p=0.04) and CRP
(r=0.32, p=0.04) was observed.
Conclusion: A1AT appears to be stable within compartments in healthy smokers
and smokers with moderate COPD. The lack of relationship between lung and
serum A1AT should be considered when interpreting serum A1AT for diagnostic
and monitoring purposes.

P3877
Late-breaking abstract: Repeated bronchoconstriction without additional
inflammation is sufficient to induce airway remodelling in asthma
Christopher Grainge, Jonathan Ward, Gemma Lahiff, Valdeep Dulay, Laurie Lau,
Donna Davies, Peter Howarth. Division of Infection, Inflammation and Immunity,
University of Southampton School of Medicine, Southampton, United Kingdom

Asthma is characterised clinically by intermittent bronchoconstriction and patho-
logically by structural airway changes termed airway remodelling. Remodelling is
associated with adverse long term outcomes and has been attributed to eosinophilic
inflammation. In vitro studies suggest that mechanical forces occurring during
bronchoconstriction may induce remodelling independent of inflammation. This
hypothesis was examined in human volunteers with asthma.
Methods: 48 asthmatics were randomised to 1 of 4 inhalation challenges involving
3 challenges at 48hr intervals: Challenge substances were; allergen (house dust
mite), methacholine, saline or salbutamol followed by methacholine. Bronchoalve-
olar lavage (BAL) and bronchial biopsies were obtained before and 4 days after
the challenges.
Results: Allergen and methacholine challenges induced similar immediate bron-
choconstriction. Eosinophilic inflammation increased only in the allergen group
(BAL eosinophils (p=0.01), BAL eosinophil cationic protein (p=0.002) and tis-
sue eosinophils (p=0.05)). Markers of remodelling increased in both the allergen
and methacholine groups, with no increase in saline or salbutamol/methacholine
groups. Sub-basement membrane collagen thickness (p<0.001), epithelial mucus
staining (p=0.003) and cell division in the epithelium (p=0.001) and the submucosa
(p<0.001) all increased as did epithelial TGF-β immunoreactivity (p<0.01). There
were no differences between the allergen and methacholine groups.
Conclusions: Experimentally induced bronchoconstriction without additional air-
way inflammation is sufficient to induce airway remodelling in asthma.

P3878
Late-breaking abstract: Role of IL-13-producing BLT1-positive CD8 T cells
in asthmatic airway obstruction
Azzeddine Dakhama1, Maureen L. Collins1, Donald Y.M. Leung1,
Elena Goleva1, Rafeul Alam2, E. Rand Sutherland2, Richard J. Martin2, Erwin
W. Gelfand1. 1Pediatrics, National Jewish Health, Denver, CO, United States;
2Medicine, National Jewish Health, Denver, CO, United States

Background: Asthma is characterized by reversible airflow obstruction, persistent
inflammation and airway hyperresponsiveness. Recent animal studies identified a
subset of CD8 T cells expressing BLT1, the high affinity receptor for leukotriene
B4. These cells accumulate in the lungs and alter airway function via interleukin-13
(IL-13) production (Nat Med 2004, 10:865-9).
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Aims: To determine if a similar subset of CD8 T cells are present in asthmatic
human airways and if their presence is associated with evidence for asthmatic
airway obstruction.
Methods: BAL cells from asthmatics (n=39) and healthy controls (n= 28) were
stimulated in culture and immuno-stained for CD8, BLT1 and IL-13. The data
were correlated to lung function, serum IgE and airway basement membrane (BM)
thickness.
Results: Compared to controls, asthmatics showed higher proportion of CD8-
positive lymphocytes in BAL fluid (p < 0.001). A significant proportion of these
CD8 T cells expressed BLT1 in both groups. Most importantly, the proportion
of BLT1-positive CD8 T cells expressing IL-13 was significantly higher in asth-
matic airways compared to controls (p < 0.001). Furthermore, the proportion of
IL-13-producing BLT1-positive CD8 T cells negatively correlated with FEV1 (%
predicted) values and FEF[25-75] values (p < 0.001). Interestingly, a positive
correlation was detected between the proportion of these cells and serum IgE
levels as well as with BM thickness (p < 0.01).
Conclusions: IL-13-producing BLT1-positive CD8 T cells are present in the air-
ways of asthmatics, and their accumulation correlates with airway obstruction,
serum IgE levels and BM thickness, suggesting a pathogenic role for these cells in
human asthma.

P3879
In vivo imaging of NF-kB pathway in acute lung inflammation mouse model
can predict a pharmacological response
Fabio Stellari1 , Francesca Ricci1, Paola Caruso1, Laura Calza’2,
Roberta Ruotolo3, Luca Lorenzini2, Gino Villetti1. 1In Vivo Pulmonary
Pharmacology Unit, Pre-Clinical R&D, Chiesi Farmaceutici S.p.A, Parma, Italy;
2CIRI Life Sciences and Health Technologies, University of Bologna, Bologna,
Italy; 3Department of Biochemistry and Molecular Biology, University of Parma,
Parma, Italy

NF-kB plays a central role in immunity, inflammation, development, cell survival
and has been indicated under a number of pathological conditions of lung disease,
including asthma, chronic bronchitis, and chronic obstructive pulmonary disease.
In this study, we assessed the in vivo activation of NF-kB signaling in lung tissue
using a bioluminescence imaging system (IVIS) to monitor activation of an NF-
kB promoter in response to lipopolysaccharide stimulation. A plasmid contained
responsive elements of NF-kB and luciferase as a reporter gene has been delivered
intravenously in nude mice at the concentration of 40 ug per mouse using in
vivo-jetPEI™ from Polyplus as a transfectant agent. One week after DNA delivery
the transient transgenic mice had been imaged in order to check the baseline
activation of the NF-kB pathway. The day after, the mice have been treated with
LPS 15 ug per mouse intratracheally and the lungs imaged using bioluminescence
(BLI) at 2, 4, 7 and 24 hs. The ability of the IKK2 inhibitor MLN120B orally
administered at the dose of 300 mg/kg to counteract NF-kB activation has been
evaluated. The maximum peak of NF-kB activation was reached at 4 hs with
7-10 folds of induction in comparison to the saline group and at 24 hs the signal
dropped down at basal level. In the group treated with MLN120B was observed
a 50% inhibition of LPS-induced NF-kB stimulation, an effect that was in good
agreement with the inhibition of p65 nuclear translocation evaluated ex vivo in
lung homogenates.
In this experiment we showed that is feasible to monitor NF-kB activation in vivo
in lung tissue in a non-invasive way by BLI and the pharmacological response as
well.

P3880
Comparison of distal lung innervation in human and guinea pig precision-cut
lung slices (PCLS)
Marco Schlepütz1, Annette D. Rieg1, Marc Bernau1, Jan W. Spillner2,
Alberto Perez-Bouza3, Rüdiger Autschbach2, Stefan Uhlig1, Christian Martin1.
1Institute of Pharmacolgy and Toxicology, Medical Faculty of RWTH Aachen
University, Aachen, Germany; 2Department of Cardiothoracic Surgery, Medical
Faculty of RWTH Aachen University, Aachen, Germany; 3Institute of Pathology,
Medical Faculty of RWTH Aachen University, Aachen, Germany

Introduction: PCLS from human tissue are well suited to study peripheral airway
responses. Since autonomic nerves are involved in airway control and in several
diseases including allergic airway hyperreactivity, we characterized distal lung
innervation in guinea pigs (GP) with respect to bronchoconstriction (BC) and
compared the results to those with human PCLS.
Methods: PCLS were prepared from GP or human lung tissue. Neural activation
was triggered by electric field stimulation (EFS) or capsaicin addition. Choliner-
gic innervation was verified by atropine. Capsaicin was used to show excitatory
non-adrenergic non-cholinergic (eNANC) nerves. Application of Ruthenium red
or SKF96365 confirmed transient receptor potential (TRP) channel contributions
upon eNANC activation.
Results: GP and human PCLS were both sensitive to EFS and airways contracted
to 39±26% of the initial airway area (%-IAA) and 42±30%-IAA, respectively.
Frequency response curves were also similar. For both species, EFS-induced BC
was decreased after the addition of atropine. Capsaicin contracted GP and human
airways to 18±15%-IAA and to 62±6%-IAA, respectively. Capsaicin-triggered
BC was inhibited in GP by Ruthenium red and SKF96365. Both inhibitors also
reduced EFS-induced BC in PCLS from GP.

Conclusion: Both species contain atropine sensitive cholinergic and capsaicin
sensitive eNANC nerves. In addition, GP PCLS were sensitive to TRP channel
inhibitors allowing the study of their contribution in the pathogenesis of lung dis-
eases. In conclusion, GP PCLS represent a useful model to study pharmacological
aspects of lung innervation and resemble the human distal lung innervation.

P3881
The clinical significance of markers of endothelial dysfunction (ED)
inprogression of idiopathic interstitial pneumonias (IIP)
Andrew Ponomarev, Elena Popova, Marina Lebedeva, Sergei Bolevich,
Vera Osypencko. Patology, Moscow Sechenov Medical University, Moscow,
Russian Federation Pulmonology, Moscow Sechenov Medical University,
Moscow, Russian Federation Pulmonology, Moscow Sechenov Medical
University, Moscow, Russian Federation Radiology, 24 Moscow Clinical
Hospital, Moscow, Russian Federation

Angiogenesis and ED in IIP are considered as key mechanisms of remodeling in
lung tissue and pulmonary hypertension (PH). The
Aim of present study was to define some mediators of ED and angiogenesis
(endothelin-1 (ET-1), vascular endothelial growth factor (VEGF), Plasminogen
Activator Inhibitor-1 (PAI-1) in patients with different clinical forms of IIP.
Patients and methods: 39 patients (22 – usual interstitial pneumonia, 17 – non-
specific interstitial pneumonia) with morphologically proved IIP were investigated.
Plasma concentrations of ET-1, VEGF and PAI-1 (ELISA) and morphometrics of
lung biopsy for estimation of intensity of neoangiogenesis were performed.
Results: Markes of ED positively correlated with HRCT patterns of lung fibrosis
(VEGF r=0,31, p=0,004; ET-1 r=0,37 p=0,003, PAI-1 r=0,38, p=0,006 respectively)
the level of VEGF in the blood correlated with parameters of neoangiogenesis in the
lung tissue (r=0,37, p=0,001). Patients with PH in comparison with patients without
PH demonstrated higher concentrations of ET-1 and PAI-1 (r=0,34, p=0,005 and
r=0,37, p=0,002 respectively). Invert correlation was established between PAI-1
and DLCO (r = -0,71, p<0,05), PAI-1 and FVC (r = -0,72, p<0,05).
Conclusion: These data demonstrate the important role of the studied markers of
ED and neoangiogenesis in the mechanisms of IIP progression and may be used
as predictors of survival.

P3882
Increased polysialylation in lung tissue of patients with idiopathic pulmonary
fibrosis
Christina Ulm1, Martina Korfei2 , Sandra Mueller1, Susanne Rinné3,
Hildegard Geyer1, Rita Gerardy-Schahn4, Martina Muehlenhoff4,
Andreas Guenther2, Rudolf Geyer1, Sebastian Galuska1. 1Institute of
Biochemistry, University of Giessen, Giessen, Germany; 2Department of Internal
Medicine II, University of Giessen, Giessen, Germany; 3Institute of Physiology
and Pathophysiology, University of Marburg, Marburg, Germany; 4Institute of
Cellular Chemistry, Medical School Hannover, Hannover, Germany

Idiopathic pulmonary fibrosis (IPF) is a chronic fibrosing interstitial lung dis-
ease of unknown etiology. The disease is characterized by alveolar destruction,
uncontrolled fibroblast proliferation and excess matrix production, resulting in pro-
gressive dyspnea, a decline in lung function and loss of gas exchange properties.
So far, only pirfenidone has been shown to exert some efficacy in IPF and lung
transplantation represents the only option to prevent death.
Polysialic acid (polySia) is a developmentally regulated negative charged glycan
which is predominantly found in neural tissue and tumours, where polySia is
involved in the modulation of cell adhesion and migration processes. Therefore,
we asked the extent of polysialylation in IPF (n=22) and donor (n=20) lung tissues
obtained during lung transplantation.
We observed an up-regulation of the polysialyltransferases ST8SiaII and ST8SiaIV,
the key enzymes of polySia biosynthesis, using quantitative real time PCR in IPF
patients. In agreement with an increased mRNA expression level of both trans-
ferases we detected increased polySia levels in tissue samples of IPF patients in
comparison to donor tissue by Western blotting. Using a glycoproteomics approach
we were able to identify NCAM as the polySia carrier which could be confirmed
by Western blot analysis. Surprisingly, polySia-NCAM was located intracellularly
in vesicles of ciliated bronchiolar epithelial cells as well as clara cells. However,
the role of polySia-NCAM in the bronchoalveolar system and especially during
the development and the pathophysiology of IPF needs to be further investigated.

P3883
Human neutrophil peptides as biomarkers for monitoring respiratory
functional impairment in sarcoidosis
Gregorino Paone1,2, Maria Rulli3 , Alvaro Leone3, Paolo Graziano3,
Vittoria Conti1, Ilio Cammarella4, Giovanni Galluccio3, Alfredo Sebastiani3,
Gabriele Lucantoni3, Giovanni Puglisi3 . 1Department of Cardiovascular,
Respiratory, Nephrological and Geriatric Sciences, “La Sapienza”
S.Camillo-Forlanini Hospital, Roma, Italy; 2IRCCS Fondazione Don Carlo
Gnocchi - Onlus, Don Carlo Gnocchi, Milan, Italy; 3Department of Respiratory
Diseases, S. Camillo-Forlanini Hospital, Rome, Italy; 4Attilio Reali, “La
Sapienza” S.Camillo-Forlanini Hospital, Rome, Italy

Background: Human Neutrophil Peptides (HNP) are cationic peptides with a
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broad spectrum of inflammatory activities which have been found increased in
plasma and BALF of individuals with sarcoidosis.
Aim: We designed a study to analyze HNP’s role as markers of pulmonary
involvement and functional impairment during sarcoidosis.
Methods: We enrolled 42 consecutive individuals with sarcoidosis, and 12 normal
volunteers. Participants underwent pulmonary function tests, fiber-optic bron-
choscopy and radiological evaluation. HNP concentration in BALF were measured
by an ELISA test.
Results: Patients with sarcoidosis had higher BALF HNP concentrations as com-
pared to volunteers (3.9±0.3 ng/ml vs 0.4±0.07 ng/ml, p< 0.0001). Individuals
with parenchymal involvement had higher BAL HNP levels than subjects without
parenchymal involvement (4.5±0.3 ng/ml vs 2.2±0.3 ng/ml, p=0.02). A negative
correlation was observed between HNP levels and pulmonary functional impair-
ment (HNP-%FEV1 rho= -0.33, p= 0.03; HNP%TLC rho=-0.33,p=0.03). ROC
curve analysis revealed HNP as markers to discriminate patients with sarcoidosis
from normal volunteers (Area Under the Curve =0.99, with 95%CI: 0.98-1.00;
positive likelihood ratio equal to infinity, negative likelihood ratio= 0.02), and
patients with pulmonary parenchymal involvement from patients with only bilat-
eral hilar adenopathy (AUC of 0.83,with 95% CI: 0.69-0.96 positive likelihood
ratio=2.7, negative likelihood ratio=0.09)
Conclusions: Our results suggest that HNP may have a role as biomarkers for
sarcoidosis diagnosis and as indicators of parenchymal involvement, functional
impairment and disease severity during pulmonary sarcoidosis clinical course.

P3884
A role for cathepsin S in the pathogenesis of cystic fibrosis lung disease?
Sinéad Weldon1, Paul McNally2, Christopher Scott3 , Scott Randell4,
Paul McCray5, Clifford Taggart1. 1Centre for Infection and Immunity, Queen’s
University Belfast, Belfast, United Kingdom; 2Department of Paediatric
Respiratory Medicine, Our Lady’s Children’s Hospital, Dublin, Ireland; 3School
of Pharmacy, Queen’s University Belfast, Belfast, United Kingdom; 4Cystic
Fibrosis/Pulmonary Research and Treatment Center, University of North
Carolina, Chapel Hill, United States; 5Department of Pediatrics, University of
Iowa, IA, United States

The pathogenesis of lung disease in cystic fibrosis (CF) has not been fully elu-
cidated, however, neutrophil-dominated inflammation is thought to play a major
role. Nonetheless, a number of proteases produced by other cells in the lung may
play a pivotal role in CF lung damage. Human lysosomal cysteine proteases are
a family of proteases that have been relatively unexplored in the area of CF lung
disease. We have shown that cathepsin S activity is increased in CF bronchoalve-
olar lavage fluid. In addition to lung tissue degradation, cathepsins have been
found to contribute significantly to the destruction of host defence proteins such
as SLPI, β-defensins and lactoferrin. These findings indicate a role for cathepsin
S in the diminution of the lung antiprotease and antimicrobial screen possibly
leading to lung destruction and favouring conditions for bacterial infection. We
have identified epithelial cells as a source of cathepsin S in the CF lung with
the demonstration that CF bronchial and tracheal epithelial cell lines express and
secrete significantly more active cathepsin S than normal cells in the absence of
proinflammatory stimulation. These findings were confirmed in primary human
bronchial epithelial cells from CF patients. On the basis of our results to date, we
postulate that upregulated cathepsin S plays an important role in CF lung disease
and we are currently investigating reasons for this upregulation of cathepsin S in
CF epithelial cells. This data will shed valuable light on the role of cathepsin S in
CF, an area that has been overshadowed to date, and may open up new avenues
for exploration in the search for an effective therapeutic target in CF lung disease.

P3885
Immune and inflammatory responses in induced sputum (IS) in Anderson
Fabry disease (AFD), COPD and healthy volunteers
Nadia Shafi1,2,3 , Derralynn Hughes2,3, Atul Mehta2, Colette Smith3,
Marc Lipman1,3. 1Respiratory, Royal Free Hospital, London, United Kingdom;
2Haematology, Royal Free Hospital, London, United Kingdom; 3Medicine,
University College London Medical School, London, United Kingdom

AFD is an X-linked lysosomal storage disorder caused by mutations of the GLA
gene. Reduced enzyme results in accumulation of storage material, leading to
multi-organ pathology including airflow obstruction. Given the association be-
tween intra-cellular lipid and disease, we hypothesised subjects with pulmonary
AFD would have detectable changes in airway immune/inflammatory cell profiles.
Methods: AFD and COPD subjects matched for GOLD stage plus healthy age/sex
matched volunteers underwent lung function testing and sputum induction.
IS cells were stained with combinations of CD3, CD4, CD8, CD16 & CD56

T cell populations from IS

Group (median) COPD AFD AO+ AFD AO– Normals

n 12 21 24 7
CD3+ T cell% 74.5* (53.5–92.5) 68.4* (18.8–89.9) 21.3(3.7–64.7) 40.1 (21.3–85.3)
CD4+ T cell% 40.3 (18.7–67.7) 36.6 (6.19–65.1) 59.5 (5.81–78.7) 50.0 (16.9–66.3)
CD8+ T cell% 11.26 (1.38–55.3) 22.0 (2.3–45.1) 14.3 (5.16–35.9) 14.4 (9.08–52.4)
NKT cell% 0.94 (0.1–2.98) 1.02 (0.72–2.98) 1.83 (0.77–5.32) 1.16 (0.13–2.23)

*p<0.01 compared to AFD AO–.

antibodies and examined using flow cytometry for T cell populations including
NKT cells, thought to be relevant to AFD immuno-pathology.
Results: 46% of AFD patients had evidence of airflow obstruction (AO+).The% of
total T cells in IS in AFD AO+ was greater than AFD AO- (p<0.01), and similar
to COPD patients. AFD AO- had lower T cell% than seen in COPD (p<0.01).
Other T cell populations including NKT cells were similar between groups.
Conclusion: Sputum T cell profiles in AFD and airways obstruction are similar to
those of COPD whilst AFD AO- are more like healthy volunteers. This suggests a
role for T cells in AFD lung disease.

P3886
Surfactant protein D is critical for local immunomodulation in the distal lung
Michael Beers1, Deepika Jain1, Fabian Blank2, Yaniv Tomer1, Christophe von
Garnier2. 1Pulmonary and Critical Care Medicine, Univ.of Pennsylvania,
Philadelphia, PA, United States; 2Respiratory Medicine, Bern University
Hospital, Bern, Switzerland

Surfactant Protein D (SP-D) is a multifunctional product of lung epithelia that
modulates pulmonary host defense. SP-D deficient mice (SP-DKO) develop a
progressive baseline phenotype of pulmonary inflammation, enhanced oxidative-
nitrative stress, and lung remodeling punctuated by a morphologically heteroge-
neous population of mononuclear alveolar cells and poor clearance of pathogens.
To further define the role of SP-D as a local modulator of this immune cell popu-
lation, bronchoalveolar lavage (BAL) cells recovered from SP-DKO and C57/BL6
controls (WT) were characterized using FACS, qRT-PCR, and functional assays.
By FACS, over 95% of BAL cells from WT mice consisted of a morphologi-
cally homogeneous population (FSC/SSC) with an expression profile of F4/80+,
CD11c+, Dectin-1+, CD45+, CD3-, LY6G- consistent with alveolar macrophages.
In contrast, SP-DKO BAL cells exhibited a dispersed FSC/SSC profile which
separated into 2 major populations: Approximately 50% were F4/80+, CD11c+,
Dectin-1+, CD45+ while a second group was F4/80-,CD11c-,CD45-,PECAM-,
and c-Kit-. Less than 10% of the second population expressed CD3, Ly6G or
CD11b. By qRT-PCR, when normalized to F4/80, BAL cells from SPDKO ex-
pressed greater amounts of iNOS and Cox2. Functionally F4/80+ SP-DKO cells
internalized significantly less zymosan particulate than F4/80+ WT cells. SPDKO
BAL cells in culture were hyporesponsive to stimulation by LPS and zymosan.
In vivo, SP-DKO mice produced less TNF-α in response to intratracheal zymosan
or LPS. These data are supportive of a critical role for SP-D in modulation of
the local immune response in the lung through effects on antigen-presenting cell
differentiation, composition, and function.

P3887
Increased mast cell numbers in alveolar parenchyma in infants with
respiratory viral infections
Cecilia Andersson1, Amal Al-Garawi2, Thais Mauad3, Jennifer Reed4,
Michiko Mori5, Anders Bergqvist1, Manel Jordana2, Leif Bjermer1,
Jonas Erjefält5. 1Lund University, Respiratory Medicine & Allergology, Lund,
Sweden; 2McMaster University, Division of Respiratory Diseases and Allergy,
Hamilton, Canada; 3São Paulo University, Department of Pathology, São Paulo,
Brazil; 4Food and Drug Administration, Center for Biologics Evaluation and
Research, Bethesda, United States; 5Lund University, Experimental Medical
Science/Airway Inflammation, Lund, Sweden

Background: Mast cells (MCs) play a sentinel role in innate immunity. However,
little is known regarding the role of MCs in viral infections in human in vivo
conditions. This study characterizes MCs in the lungs from infants who have died
in acute respiratory viral infections.
Methods: Lung tissue from infants who died in respiratory syncytial virus (RSV,
n=5), adenovirus (n=11) and influenza (n=6) infections was processed for immuno-
histochemical identification of MCT and MCTC and related mediators. Ten infants
who died of non-respiratory causes were used as controls. We also examined MC
alterations in a mouse model of exposure to the common aeroallergen house dust
mite (HDM) during the course of an influenza infection.
Results: An increase in both MCT and MCTC numbers was observed in the
alveolar parenchyma in infants infected with RSV (p=0.02), adenovirus (p=0.001)
and influenza (p=0.02) compared to the controls. No differences were found in
small airways or pulmonary vessels. High MC expression of pattern recognition
receptors and pro-inflammatory cytokines were present in the infected lungs. In
the mouse model, alveolar MC numbers were increased 3 weeks after infection
(p=0.006), HDM (p=0.01) and when combining HDM and influenza (p=0.002)
compared to saline treated animals. Increased MC numbers were still significant 6
week after infection.
Conclusions: These data demonstrate that a viral infection in peripheral airways
evokes a rapid expansion of MC populations both in mice and humans. These find-
ings support a role for MCs in the immune response to respiratory viral infections.
Our animal data also indicates an important link between allergic sensitization and
viral infection.
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P3888
Establishment of reference values for differential cell counts in nasal lavage
of healthy young adults
Yanqing Xie, Jiaxing Xie, Kefang Lai, Nanshan Zhong. State Key Laboratory of
Respiratory Diseases Guangzhou, Guangzhou Institute of Respiratory Disease,
The First Affiliated Hospital of Guangzhou Medical College, Guangzhou,
Guangdong, China

Background: Upper airway inflammation could be reflected by nasal lavage cytol-
ogy test, which is characterized by advantages of non-invasive, simple, objective
and costless. However, reference values nasal lavage cytology was not established.
Objectives: To establish reference values and positive standard for nasal lavage
cytology through screening normal healthy subjects and patients with allergic
rhinitis according to strict inclusion criteria.
Methods: 143 normal healthy volunteers (control) and 166 subjects with allergic
rhinitis (AR) were enrolled after detailed history inquiry, physical examination
and allergen skin prick test. Nasal lavage cytology tests were performed, and the
standard for judgment was defined as the average count of different inflammatory
cells per 20 fields under 200× microscopic vision.
Results: There was no statistical significance in gender constitutional proportion,
age, height and weight among each group. 95% CI of neutrophils, eosinophils
was (0∼12.61)/×200 and (0∼1.70)/×200, respectively. The median (interquar-
tile range) of neutrophils were 0 (0.65)/×200 in AR group, which showed no
statistical difference (P>0.05) with that of normal group [0(0)/×200]. A sig-
nificant difference was found in the median (interquartile range) of eosinophils
[6.90(22.40)/×200] in AR group as compared with that of normal control group
[0(0.10)/×200, P<0.001].
Conclusions: Establishment of reference values of nasal lavage cytology test is
helpful to discriminate normal individuals and patients with allergic rhinitis, but
also a non-invasive tool for objective reflection on upper airway inflammation,
which is of great value for scientific and clinical purposes.

P3889
The dietary antioxidant quercetin boosts pulmonary antioxidant defenses
Agnes Boots1,2, Catrin Albrecht1, Brandstaette Olga3, Maja Hullmann1,
Irmgard Foerster3, Guido Haenen2, Aalt Bast2, Roel Schins1. 1Particle Research,
IUF - Leibniz Research Institute for Environmental Medicine, Duesseldorf,
Germany; 2Toxicology, Maastricht University, Maastricht, Netherlands;
3Molecular Immunology, IUF - Leibniz Research Institute for Environmental
Medicine, Duesseldorf, Germany

We have demonstrated that single oral supplementation of the dietary antioxidant
quercetin reduces oxidative stress in sarcoidosis patients. Apart from its direct oxi-
dant scavenging properties, quercetin has also been suggested to boost endogenous
antioxidant defenses indirectly by activation of redox sensitive signaling pathways.
Therefore, we investigated the effect of orally applied quercetin on pulmonary
redox balance.
C57BL/6J mice were sacrificed 3 or 16 hours after receiving an oral quercetin
bolus (4 mg/animal). Total antioxidant capacity, quercetin concentration and the
expression of nuclear factor erythroid derived (Nrf)2-regulated antioxidant genes
were evaluated. The possible influence of Nrf2was also explored in vitro by
treating quercetin-preloaded BEAS-2B human bronchial epithelial cells with the
pro-fibrotic trigger bleomycin.
Total quercetin concentrations in plasma and lung tissue displayed a rapid but
transient increase, which was associated with enhanced total antioxidant capacity.
After 16 hours, amplified pulmonary mRNA levels of various antioxidant genes in-
cluding catalase, superoxide dismutase, heme oxygenase 1 and γ-glutamyl cysteine
synthetase were observed. Additionally, oral quercetin administration increased
Nrf2 gene expression. In the BEAS-2B cells, quercetin also activated Nrf2 and,
interestingly, this induction was augmented by bleomycin. Moreover, quercetin
pre-treatment inhibited bleomycin-induced ROS production.
In conclusion, our results indicate that oral quercetin may exert beneficial effects
by boosting pulmonary antioxidant defenses and suggest a possible involvement
of Nrf2 herein. The therapeutic value of our findings is currently explored in a
murine fibrosis model.

P3890
Clinical evaluation of angiogenesis and coagulation in pulmonary sarcoidosis
Elena Popova1, Marina Lebedeva1, Andrew Ponomarev2, Sergei Bolevich2,
Vera Osypencko3. 1Pulmonology, 2Pathology, Moscow Sechenov Medical
University, Moscow, Russian Federation; 3Radiology, 24 Moscow Hospital,
Moscow, Russian Federation

The aim of our study was to evaluate the influence on prognosis of patients
with pulmonary sarcoidosis of some mediators angioneogenesis and activation of
coagulation (vascular endothelial growth factor (VEGF) and plasminogen activator
inhibitor-1 (PAI-1).
Patients and methods: 46 patients with morphologically proved pulmonary sar-
coidosis were examined. Standart clinical examination, pulmonary function testing,
6-min walk test (6 MWT), echocardiography, high-resolution CT (HRCT) were
evaluated. Plasma concentrations and expression in lung biopsies of VEGF and
PAI-1 were evaluated by immunoassay (ELISA) and immunohistochemistry. Mor-
phometrics of lung vessels were performed.

Results: 12 (26%) patients presented pulmonary hypertension (PH) (sPAP 46,7
(35,3- 53,8) mmHg, r=0.45). Plasma concentrations of PAI-1 and VEGF correlated
positively with HRCT patterns of fibrosis in lung (r=0,38, p=0,006 and r=0,37,
p=0,002 respectively) and were more higher in patients with PH in comparing to pa-
tients without PH (PAI-1 20,6 (15,1-27,2)ng/ml vs 14,1 (9,1-18,2)Hr/Ml, p=0,001
respectively and VEGF 427,4 (316,1-554,2)ng/ml vs 280,1 (180,1-360,2) Hr/Ml,
p=0,0021 respectively). VEGF expression in lung tissue correlated positively with
morphology of pulmonary vasculitis (r=0,34, p=0,001), HRCT honeycomb patterns
(r=0,45, p=0,002).
Conclusion: Degree of alterations of the coagulation system and angioneogenesis
may be discussed as survival prognostic markers for pulmonary sarcoidosis.

P3891
Detection of serum anti-endothelial cell antibodies (AECA) in COPD rats
Yong Lin, Qiang Zhang, Xue-Feng Ling, Si-Qing Sun. Pneumology, Zhong da
Hospital, Nanjing, Jiangsu, China

Background: Chronic obstructive pulmonary disease (COPD) may be a systemic
disease of autoimmune abnormality. Alveoli disorganization in COPD includes
micro-vascular destruction. Anti-endothelial cell antibodies (AECA) are a type of
circulating antibodies which bind to endothelial antigens and induce endothelial
cell damage. It is unclear whether the AECA play a role in COPD mechanisms.
Objective: To detect the serum level of anti-endothelial cell antibody in adult rats
of COPD in order to investigate the significance of AECA in COPD mechanism.
Methods: Replicated COPD rat models with passive-smoking and lipopolysac-
charide trachea injections. The expression of AECA was examined by ELIZA.
Results: In smoking rats with simple airway inflammation, the alveolar septum
thickened but was not destroyed, AECA149.48±7.47 ng/L. COPD rats had airway
inflammation and emphysema, AECA138.46±7.85 ng/L. Compared with the nor-
mal control group (62.89±10.68 ng/L), AECA levels in the two test groups were
much higher.
Conclusion: Autoimmunity constituents which induce endothelial cell lesions
may participate in the pathogenesis of COPD; detection of serum AECA levels in
COPD may have some clinical significance.

P3892
CD146 in the pathogenesis of COPD
Adelheid Kratzer1, Jonas Salys1, Hong Wei Chu2, Martin Zamora1,
Laima Taraseviciene-Stewart1. 1Medicine, University of Colorado Denver,
Denver, United States; 2Medicine, National Jewish Health, Denver, United States

Background: Chronic obstructive lung diseases (COPD) are the major cause of
death and disability worldwide. The major risk factor for COPD is tobacco smoke.
Cell adhesion molecule CD146 is expressed in all types of human endothelial
cells (EC) and exists in a membrane-anchored and a soluble form (sCD146). The
plasma concentration of sCD146 is modulated in inflammatory diseases associated
with endothelial alterations.
Aims and objectives: To investigate the role of endothelial CD146 in the patho-
genesis of cigarette smoke (CS)-induced emphysema.
Methods: Sprague Dawley rats were exposed to second hand CS for two months.
The lung tissue and bronchoalveolar lavage (BAL) cells were examined for CD146
gene and protein expression and emphysema development as measured by MLI.
sCD146 levels were determined in circulation and BAL fluid in rats and in patients
with COPD. CD146 expression and function was also examined in rat pulmonary
EC exposed to CS in vitro.
Results: Sprague Dawley rats exposed to cigarette smoke for 2 months developed
significant emphysematous changes (as measured by mean linear intercept) and
had increased levels of circulating and bronchoalveolar lavage fluid sCD146. Treat-
ment of rat pulmonary EC with cigarette smoke extract in vitro also resulted in
a decreased membrane-bound CD146 expression and increased sCD146 levels in
the medium. Moreover, circulating levels of sCD146 were significantly increased
in serum of patients with COPD and correlated with the disease severity.
Conclusion: Our data indicate that CD146 is involved in CS-induced vascular
dysfunction and that sCD146 can be a candidate marker for COPD/emphysema.
Funded by AHA 0735388N, FAMRI CIA 072053, Emphysema Research Fund
and Bixler Family Foundation.

P3893
Effects of steroids on inflammatory cell number and function in the proximal
and distal airways
Gregory Rankin1, Susan Wilson1, David Hall2, Jane Warner1. 1School of
Medicine, University of Southampton, Southampton, United Kingdom;
2Respiratory CEDD, GSK Medicines Research Centre, Stevenage, United
Kingdom

Introduction: Steroids are often prescribed for patients with mild/moderate COPD
but it is not clear how these community prescribed drugs affect inflammatory cell
numbers/function in the proximal and distal airways.
Methods: Matched proximal and distal airways tissue was obtained from 37
patients. Fourteen patients had no evidence of airways obstruction (FEV1/
FVC=0.76±0.01) and 23 had evidence of mild/moderate COPD (FEV1/
FVC=0.58±0.02). Eleven of these patients were prescribed steroids at the time of
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surgery. There were no differences in the characteristics of the patients prescribed
steroids. Tissue was fixed in GMA and inflammatory cells enumerated by im-
munohistochemistry. Tissue explants were also stimulated with 100μg/ml anti-IgE
and the release of TNFα assessed by ELISA.
Results: Patients prescribed steroids had fewer mast cells in their distal airways
(median=23.6 AA1+ve cells/mm2) than either patients with no evidence of air-
ways obstruction (median = 40.3 AA1+ve cells/mm2) or those with COPD but
not prescribed steroids (median = 59.9 AA1+ve cells/mm2). There were fewer
mast cells in the proximal airways of all three groups and no differences between
the groups. The number of other inflammatory cells in either proximal or distal
airways such as macrophages, neutrophils and CD3+ve cells were unaffected
by either disease status or steroids. Anti-IgE induced TNFα release from tissue
explants from proximal and distal airways was not affected by either the presence
of airways obstruction or steroids.
Conclusions: Mast cell numbers are reduced in the distal airways of patients with
mild/moderate COPD prescribed steroids. The distribution of other inflammatory
cells are not affected.

410. Novel mechanisms in lung injury

P3894
Nitrosative and cytokine status in patients with COPD and chronic
cerebrovascular diseases (CCVD)
Svetlana Soodaeva1, Timur Li2, Igor Klimanov1, Alexander Lisitsa1,
Nailja Kubysheva3, Larisa Postnikova4, Olga Mironova2, Anatoliy Fedin2.
1Clinical and Experimental Biophysics, Pulmonology Research Institute,
Moscow, Russian Federation; 2Neurological Department, Russian State Medical
University, Moscow, Russian Federation; 3Dept. of Internal Medicine, Municipal
Hospital “Aibolit”, Nizhny Novgorod, Russian Federation; 4Department of
Internal Medicine, The Medical Institute, Nizhny Novgorod, Russian Federation

The aim of the study was to investigate the dynamics of nitric oxide (NO) stable
metabolites concentration in exhaled breath condensate (EBC) as markers of the
nitrosative stress and circulating inflammatory cytokines in COPD and CCVD.
Material and methods: 50 males inpatients were enrolled in the study (age = 51-
67 y.o.). All patients were divided in two groups: group1 contains 23 patients with
COPD exacerbation and CCVD; group2 contains 27 patients with COPD exacer-
bation only. The control group consisted of 21 healthy volunteers.The investigation
of NO metabolism was performed by the estimation of total nitrates/nitrites (TNN)
level and 3-nitrothyrozine (3-NT) concentration both in EBC and in blood plasma.
The TNN concentration was measured using the spectrophotometric method; 3-NT
and cytokines (TNF-α, IL-8) concentrations in blood plasma were investigated
with specific enzyme immunoassay.
Results: The TNN levels in EBC as well as in blood plasma were significantly
higher in group1&2 compared with control. The trend resulting to the increase of
the TNN concentration in blood plasma was observed in patients with COPD and
CCVD compared with COPD patients only (p=0.28). The 3-NT concentrations
both in EBC and in blood plasma weren’t changed in group1&2 compared with
control. So, the statistically significant increase of inflammatory cytokines level in
blood plasma compared with control was demonstrated (p<0,001). The cytokines
activity in group1 was higher than in group2.
Conclusion: The results obtained demonstrate the increase of nitrosative/cytokines
stress parameters as a systemic reaction in patients with COPD and CCVD com-
pared with COPD patients only.

P3895
Leptin modulates host defense against chronic cigarette smoke inhalation in
mice
Juanita H.J. Vernooy1, Irene M.J. Eurlings1, Gonda F.J. Konings1,
Jan Tavernier2, Guy F. Joos3, Guy G. Brusselle3, Emiel F.M. Wouters1, Ken
R. Bracke3. 1Department of Respiratory Medicine, NUTRIM School for Nutrition,
Toxicology and Metabolism/Maastricht University Medical Centre, Maastricht,
Netherlands; 2Department of Medical Protein Research, Flanders Interuniversity
Institute for Biotechnology/Ghent University, Ghent, Belgium; 3Department of
Respiratory Medicine, Ghent University Hospital, Ghent, Belgium

Rationale: Several hallmarks of COPD, including pulmonary and systemic in-
flammation, can be mimicked in mice by cigarette smoke (CS) exposure. We
recently revealed increased expression of the pleiotropic adipokine leptin by res-
ident lung cells in smokers and patients with COPD versus never-smokers. To
unravel the involvement of leptin in COPD pathogenesis, innate and adaptive im-
mune cell recruitment and remodelling upon chronic CS-exposure was evaluated
in leptin-receptor deficient (db/db) mice.
Methods: WT C57/BKS and db/db mice were exposed to air or CS for 16 weeks
(4 exposures/d, 5 d/wk). At 24h after the final exposure, bronchoalveolar lavage
fluid (BALF) and lung tissue were processed to examine pulmonary inflammation
and remodelling.

Results: CS exposure significantly increased leptin expression in bronchial ep-
ithelial cells and pneumocytes as compared to air-exposed WT mice (p<0.05).
CS exposure resulted in accumulation of neutrophils, dendritic cells, macrophages
and T-lymphocytes in BALF and lung tissue of both WT and db/db mice. How-
ever, CS-exposed db/db mice showed significantly higher number of neutrophils
(p<0.05) and lower numbers of dendritic cells (DCs) and T-lymphocytes (p<0.05),
compared to CS-exposed WT mice. In addition, chronic CS exposure resulted in
increased hyaluronan deposition in the airway walls and development of pulmonary
emphysema in WT mice and db/db mice, which was not different between both
strains.
Conclusion: These data suggest a central role for the pleiotropic adipokine leptin
in innate and adaptive immune cell accumulation after chronic CS inhalation in
mice.
Funding: Weijerhorst Foundation, FWO Vlaanderen, Concerted Research Action
of Ghent University.

P3896
Towards understanding the role of autoreactivity in COPD
Ted Mes1, Theo Bijma1, Martijn Nawijn1, Corry-Anke Brandsma1,
Dick Bonarius2, Marlies van Dijk1, Huib Kerstjens3, Wim Timens1. 1Pathology
and Medical Biology, University Medical Center Groningen, Groningen,
Netherlands; 2IQTherapeutics, IQTherapeutics, Groningen, Netherlands;
3Pulmonary Diseases and Tuberculosis, University Medical Center Groningen,
Groningen, Netherlands

The role for autoimmunity in the pathogenesis of COPD is controversial, and the
identity of putative autoantigens is subject to debate. In order to examine the role
for autoantibodies in COPD, we cloned the complete variable light and heavy
chains from single-cell sorted IgG or IgA-positive activated memory B cells iso-
lated from COPD and control lung tissue, and expressed these as complete human
Ig monoclonal antibodies (HumAbs). These HumAbs were tested for autoreactivity
by histology using lung tissue sections of COPD patients and healthy controls and
lung cell lines. In addition, serum of COPD patients and healthy controls was used
to determine binding of antibodies to epithelial, fibroblast, and endothelial cell
lines.
The HumAbs stained multiple cells and structures in lung tissue sections such as
smooth muscles cells, epithelial cells, and the adventitia. The cell lines examined
thus far, two epithelial cell lines, were also stained by the HumAbs.
Serum IgA and IgG antibody titers against epithelial, fibroblast, and endothelial
lung cell lines overlapped considerably between patients and controls. As a con-
sequence, the differences between titers of patients and controls were marginally
significant. Interestingly, however, some COPD patients had a high serum antibody
titer against one cell line, but a low titer against another cell line. Our results
illustrate the complexity of autoreactivity in COPD in that concomitant with the
preferential binding of different types of lung cells by antibodies in serum of
COPD patients, individual antibodies may also target multiple cells and structures
in the lung.

P3897
Paraoxonase activity in patients with COPD
Turgut Teke1, Emin Maden1, Aysel Kiyici2, Taha Tahir Bekci3, Said
Sami Erdem2, Mustafa Tosun1, Kursat Uzun1. 1Chest Diseases, Selcuk
University, Meram Medical Faculty, Konya, Turkey; 2Biochemistry, Selcuk
University, Selcuklu Medical Faculty, Konya, Turkey; 3Chest Diseases, Konya
Educuation Research Hospital, Konya, Turkey

Aim: Oxidant/antioxidant disequilibrium is an important problem in pathogenesis
of COPD. This disequilibrium is effective in development and progression of
COPD. The increased oxidative stress in COPD is not only associated with rise of
oxidants but also associated with the decrease of antioxidant capacity.
Paraoxonase 1 (PON1) functions as one of the endogen free radical clearing
system in human body. PON1 is localized in clara cells, endotel cells and type 1
pneumocytes of the lungs.
In this study we aimed to study the PON1 activity in COPD patients with stable
condition, had acute attack and developed respiratory failure.
Material and method: Twenty five patients with stable COPD (group1) (mean
age 62,9±9,4), 25 cases with acute COPD attack (group2) (mean age 63,8±9,0),
25 patients with hypercapnic respiratory failure (group3) (mean age 65,0±12,9)
and 25 healthy individuals for control group (mean age 34,8±9,8), totally 100
cases, were enrolled to the study. All cases enrolled to the study underwent routine
biochemical analysis including PON1 activity and lipid profile.
Results: There was significant difference between groups with respect to PON1 lev-
els (p<0.0001). PON1 activities of COPD patient groups (group 1=96,8±57,4U/L;
group 2=51,4±32,8U/L; group 3=47,1±27,5U/L) were lower than control group
(185,4±110,1U/L) (p<0.0001). Also PON1 activity of stable COPD patients was
higher than the COPD cases admitted with acute attack or respiratory failure
(group2 and 3) (p<0.05).
Conclusion: This findings show that PON1 activity may have a role in COPD
pathogenesis and endogen antioxidants might be depleted by increased oxidative
stress in COPD. This also advocates that oxidative stress may have a role in acute
COPD attacks.
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P3898
Bronchial antiproteases activation as a tolerance factor to COPD
development in healthy long term smokers
Sergey Fedosenko, Georgiy Chernogoryuk. Hospital Therapy, Siberian State
Medical University, Tomsk, Russian Federation

Not all smokers suffer from COPD. It is possible that tolerance to COPD emer-
gence among healthy long term smokers is supported by supressing the excessive
proteolytic activity.
Aim: To investigate the factors of tolerance to COPD development among healthy
long term smokers according to content of proteases and antiproteases in induced
sputum.
Methods: There are 145 stable COPD pftients and 48 long term smoking men
(>30 pack/year), without symptoms of COPD have been enrolled in our research.
The control group consisted of 48 healthy nonsmokers volunteers. All patients
were men of identical age of 59.2±4.07 years. Induced sputum was studied on
elastase, protease’s inhibitor α1, macroglobulin α2.
Results: An activity of protease’s inhibitor α1 and macroglobulin α2 in induced
sputum of long term smokers is higher than among healthy non-smokers and
patients with COPD.

The activity of proteases and antiproteases in induced sputum

Groups and stage COPD Protease’s inhibitor α1 Macroglobulin α2 Elastase
(IE/ml) (IE/ml) (nM/min·ml)

Healthy non-smokers 148.45±9.612 16.65±0.862 0.56±0.0012
Healthy long-term smokers 341.17±41.77 76.81±6.84 0.62±0.001
COPD II 95.20±8.70 14.60±0.36 1.62±0.70
COPD III 82.20±7.6 17.80±2.61 3.18±0.30
COPD IV 54.50±6.33 15.40±3.76 5.68±0.20

Indices (M ± SD), P2-1<0.0001, P3-2<0.0001, P4-2<0.0001, P5-2<0.0001.

Conclusion: The tolerance to development COPD among long term smokers is
supported high activity of antiproteases in bronchial region.

P3899
Model of staged development chronic obstructive pulmonary disease (COPD)
in rats
Ivetta Dvorakovskaya1, Elena Lebedeva1, Lev Danilov1, Nataliya Kuzubova2.
1Department of Experimental Pulmonology and Pathomorphology, Research
Institute of Pulmonology, St. Petersburg, Russian Federation; 2Department of
COPD Therapy, Research Institute of Pulmonology, St. Petersburg, Russian
Federation

Models of COPD open ways of studying pathogenesis, searching for therapeutic
targets and new health care trends.
Aim: To reproduce the successive stages of COPD in experiment.
Methods: Model of COPD was induced in Wistar rats by long-time intermittent
nitrogen dioxide (NO2) inhalation (15 ppm, 1,5 h/day for 60 days). Histological
specimens were stained with hematoxylin-eosin. CD3 expression in bronchial
walls and interstitium was determined by immunohistochemistry. TNFα and TGFβ

were determined in serum and bronchoalveolar lavage fluid (BALF).
Results: After 15-day NO2 exposure acute response to injury was observed: ep-
ithelium desquamation and focal proliferation, swelling of submucosa, bronchial
gland degeneration, lung tissue hyperextension were revealed. After 30 days cell
infiltration of submucosa and hyperplasia of goblet cells were added. After 60-day
exposure squamous metaplasia of ciliated epithelium, muscle plate atrophy, focal
sclerosis, emphysema were identified. At this stage increase of CD3 expression
was revealed in walls of bronchi and interstitium that indicated the presence of
large number of T-lymphocytes (61,6±1,59 vs. 28,1±2,36 in control intact rats,
p<0,05). TNFα increased in serum (125,9±16,21 vs. 60,9±6,34 pg/ml in control,
p<0,05) and BALF (204,9±25,76 vs. 1,5±0,03 pg/ml in control, p<0,05). TGFβ

increased in serum 18-fold and in BALF – 8-fold from control (p<0,05).
Conclusion: The model allows to reproduce stages of COPD from acute inflamma-
tion to lung tissue remoleling (emphysema and focal fibrosis). The model adequacy
is confirmed by COPD symptoms: increased expression of CD3-lymphocytes in
bronchial walls and lung parenchyma, multiple increased TNFα and growth factor
TGFβ.

P3900
Lipoxin A4 receptor expression in smokers with and without COPD
Liga Balode1, Sergejs Isajevs1, Darja Svirina1, Uldis Kopeika2, Gunta Strazda1,
Immanuels Taivans1. 1Department of Pathology, Faculty of Medicine, University
of Latvia, Riga, Latvia; 2Institute of Experimental and Clinical Medicine,
University of Latvia, Riga, Latvia

Background: The lipoxin A4 receptor, LXA4R/FPRL-1, is a G protein-coupled
receptor. LXA4R with high affinity binds anti-inflammatory lipoxin LXA4 and
with low affinity - N-formylated proinflammatory peptides. The aim of our study
was to evaluate FPRL-1 expression in nonsmokers, asymptomatic smokers and in
patients with COPD.
Patients and methods: 6 nonsmokers, 7 asymptomatic smokers and 5 moderate
COPD patients undergoing lung resection for a solitary peripheral non-small cell

carcinoma were enrolled in the study. Immunohistochemical methods were used
to evaluate FPRL expression in airways and alveolar walls.
Results: FPRL-1 expression was observed in airways epithelial cells, macrophages,
lymphocytes and neutrophils. Obtained results showed that asymptomatic smokers
had increased numbers of FPRL-1 positive cells in alveolar walls compared to
nonsmokers (157±59 vs 38±13 cells/mm2, p= 0.002). At contrast, COPD pa-
tients had decreased numbers of FPRL-1 positive cells compared to asymptomatic
smokers (23±7 vs 157±59 cells/mm2, p= 0.002). In addition, COPD patients
had a tendency of decreased FPRL-1 expression compared to nonsmokers. When
all smokers were analyzed together, a significant positive correlation was found
between the number of FPRL positive cells and airflow obstruction, FEV1%
(Rho=+0.66, p=0.02).
Conclusion: Downregulated FPRL-1 in COPD patients may explain persistence
of inflammatory process in alveolar area in COPD, whereas upregulation in
asymptomatic smokers could serve as adaptive mechanism limiting inflammatory
process.

P3901
Lung injury and apoptosis in COPD: Effect of a recombinant anti-protease
derived from trappin-2
Annabelle Tanga, Ahlame Saidi, Sandrine Dallet-Choisy, Marie-Louise Zani,
Thierry Moreau. Protéases et Vectorisation Pulmonaires, INSERM U618, Tours,
France

Introduction: In chronic obstructive pulmonary disease (COPD) it is well estab-
lished that neutrophil serine proteases: elastase (HNE), protease 3 (Pr3), cathepsin
G (CG) contribute to lung injury. In order to target these proteases in COPD, we
previously developed an anti-protease derived from trappin-2 modified to inhibit
the three proteases at the same time. The goal of the study is to evaluate the
protective effect of this inhibitor (trappin-2 A62L) against the degradation of lung
epithelium and apoptosis of epithelial cells induced by proteases.
Methods: Alveolar epithelial cells (A549 cells) were exposed to serine proteases
in presence or absence of trappin-2 A62L (T2A62L) with various concentrations
and experimental conditions. The protective effects of T2A62L towards proteolytic
damages were estimated by observation of changes in cell morphology and by the
measurement of the cellular detachment. The protective effect of T2A62L towards
A549 apoptosis induced by proteinases was evaluated by flow cytometry.
Results: Serine proteinases induce cell morphological changes, cellular detach-
ment (35, 78, 85% for HNE, Pr3, CG respectively) and apoptosis of epithelial cells
(5 and 2 fold increases with HNE and Pr3). Addition of T2A62L diminishes the
proteolytic damages (5,10, 35% for HNE, Pr3, CG) and reduces significantly the
rate of apoptotic cells.
Conclusion: The approach using a cellular model demonstrate that T2A62L ex-
hibits anti-proteolytic and a protective effect towards apoptosis induced by serine
neutrophil proteases. So, these results confirm the therapeutic potential of this
inhibitor for treatment in COPD.

P3902
Effect of phototherapy in phospholipids’ composition of membranes of
lymphocytes in experimental COPD
Yulduzkhon Kayumova, Yulduzkhon Tadjikhodjayeva, Gul’ora Sadikova.
Ministry of Health of the Republic of Uzbekistan, Republican Specialized
Scientific-Practical Center of Therapy and Medical Rehabilitation, Tashkent,
Uzbekistan

Introduction: Membrane phospholipids (PL) provide functional integrity of the
cells of respiratory tract.
Aim: To study of membrane phospholipids’ composition of peripheral blood
lymphocytes in the dynamics of phototherapy in rats with experimental COPD.
Methods: An experimental COPD was reproduced in 60 white rats under the
influence of tobacco smoke. For half of them we used the method of phototherapy
of concentrated pulsed light (CPL) at wavelengths from 600 to 800 nm. Photother-
apy was carried out daily for 10 days. The control group consisted of 10 healthy
rats. To study the phospholipids’ fractions of lymphocytes we used the high-flow
horizontal chromatography.
Results: In rats with experimental COPD, compared with the control group,
phosphatidylcholine (PC) and phosphatidylethanolamine (PE) were reduced by
31,8% (P<0,01) and 43% (P<0,01), the content of lysophosphatidylcholine (LPC)
and lysophosphatidylethanolamine (LPE) was increased two-fold (P<0,01). Free
fatty acids (FFA), compared with the control, increased by 47,2% (P<0,01) with
a decrease in total phospholipids (TFL) by 17% (P<0,01). After 10 sessions of
phototherapy we defined increase in PC and PE by 18,8% and 28,4% compared
with the group of COPD without treatment, and this was accompanied by a
decrease in LPC and LPE by 35,1% and 40,9% (P<0,05 in all cases). Tendency
to normalization of FFA and TFL had no statistical significance.
Conclusion: Exprimental COPD in the rats is accompanied by quantitative changes
in the main fractions of phospholipids in the membranes of peripheral blood lym-
phocytes. Conducting a course of phototherapy by CPL contributes to positive
change in membrane phospholipids of these cells.
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P3903
Possible role of 25-hydroxycholesterol on the pahogenesis of chronic
obstructive pulmonary
Hisatoshi Sugiura, Akira Koarai, Tomohiro Ichikawa, Masakazu Ichinose. Third
Department of Internal Medicine, Wakayama Medical University School of
Medicine, Wakayama, Japan

(Background) 25-Hydroxycholesterol (25-HC) is produced from cholesterol by
cholesterol 25-hydroxylase and is related to atherosclerosis in vessels. Recently,
25-HC was reported to cause inflammation in various types of cells. The aim of
this study is to assess the production of 25-HC in the airways of COPD and to
elucidate the effects of 25-HC in neutrophil infiltration in the airways of chronic
obstructive pulmonary disease (COPD).
(Methods) Eleven healthy never-smokers, 6 healthy ex-smokers, and 13 COPD
patients took part in the lung tissue study. The expression of cholesterol 25-
hydroxylase in the lung was investigated. Twelve healthy subjects and 17 COPD
patients also took part in the sputum study. The amount of 25-HC in the sputum
was also quantified. To elucidate the effects of 25-HC on neutrophil infiltration in
the airways, 25-HC was intratracheally administered in mice.
(Results) The expression of cholesterol 25-hydroxylase was significantly enhanced
in the lung tissue from COPD patients compared to healthy subjects. Cholesterol
25-hydroxylase was localized in alveolar macrophages and pneumocytes in COPD.
The amounts of 25-HC in the sputum were significantly increased in COPD pa-
tients and the degree of 25-HC production was negatively correlated with the lung
function. The amounts of 25-HC in the sputum had significant positive correlations
with the interleukin-8 (IL-8) levels and neutrophil counts in the sputum. Treatment
with 25-HC augmented neutrophil accumulation in the airways and the production
of chemokines in mice.
(Conclusions) 25-HC production was enhanced in the airways of COPD patients
and could cause neutrophilic inflammation.

P3904
Time course analysis of lung function and morphometric parameters in a
murine model of emphysema
Clarice Olivo, Bruna Scarpa, Francine Almeida, Petra Arantes, Fernanda Lopes,
Milton Martins. Department of Medicine, Universidade de São Paulo, Sao Paulo,
Brazil

Proteolytic enzymes have been used to induce emphysema in rodents to study
mechanisms of this disease pathogenesis. However, few studies have evaluated the
time course of the development of pulmonary emphysema after nasal instillation
of elastase.
Objectives: To describe the progression of emphysema after porcine pancreatic
elastase (PPE) nasal instillation in mice.
Methods: 64 adult male Balb/c mice received either a nasal drop of 50 μl (0.667
UI) of PPE (PPE) or saline (S) and were studied on days 1, 7, 14 and 21 af-
ter PPE instillation. For each time, we analyze airway resistance (RAW), tissue
damping (Gtis) and tissue elastance (Htis). Inflammatory profile was performed
in bronchoalveolar lavage (BAL) and both lungs were fixed with 10% buffered
formalin infused through the trachea at 20cmH2O for 24h and paraffin embedded
for measurements of mean linear intercept (Lm).
Results: There was an increase in inflammatory cells in PPE groups since the
1st day, characterized by increase number of neutrophils and macrophages which
remained until the 21th day. However the increase in lymphocytes became evident
only at 7th day. We observed a decrease in Htis at 7th and 21th days, while there
was an increase in Gtis at the 1st day and a decrease at the 21th day. We did not
observe any differences for Raw values. The increase in Lm was observed in PPE
group since the 1st day and was maintained throughout different times.
Conclusions: In this experimental model we observed an earlier inflamma-
tory process concomitant with alveolar enlargement, suggesting that protease-
antiprotease imbalance influence the development of emphysema.Supported by
FAPESP, LIMHC-FMUSP, CNPq, Brazil

P3905
Effects of cancer cachexia on the alveolar morphology of the mouse lung
Tilman Graulich1, Suman Kumar Das2, Gabriela Krasteva1, Lars Wessels1,
Gerald Höfler2, Christian Mühlfeld1. 1Institute of Anatomy and Cell Biology,
Justus-Liebig-University Giessen, Giessen, Germany; 2Institute of Pathology,
Medical University Graz, Graz, Austria

Cancer cachexia is a complex syndrome with a significant reduction of body weight
and a variety of systemic symptoms including respiratory dysfunction. In rodents,
calorie restriction causes loss of alveolar surface area, the so-called nutritional
emphysema. We hypothesized that alveolar alterations and loss of gas exchange
surface area are present in the cancer-cachectic mouse.
C57Bl6 mice were randomly assigned to subcutaneous injection of Lewis lung
carcinoma cells (tumor group, TG) or saline injection (control group, CG). Mice
were sacrificed 21 days later and lungs were processed for light and electron mi-
croscopic design-based stereology (n=6 in each group) or for quantitative RT-PCR
(n=5 each).
Body weight was reduced in TG vs. CG (TG: 17.4±0.4 g; CG: 22.1±1.0; p<0.01).
Lung volume did not differ between TG (518.3±28.2 mm3) and CG (468.3±50.5
mm3). The alveolar surface area was similar in both groups (TG: 602.3±77.7 cm2;

CG: 496.2±58.2 cm2). Although the total volume of lamellar bodies did not differ
between the groups the volume of lamellar bodies per unit alveolar surface area
was significantly reduced in TG (TG: 26.53±3.74 mm3/m2; CG: 40.25±13.05
mm3/m2; p<0.05). Quantitative expression of surfactant proteins A, B, C and D
was not different between CG and TG as shown by RT-PCR.
In summary, despite a reduced ratio between the volume of the intracellular
surfactant pool and the alveolar surface area in TG, there was no evidence for
a significant disturbance of the gas exchange region due to cancer cachexia. In
particular, weight loss was not associated with loss of alveolar surface area.

P3906
Aerobic training performed for short time do not decrease pulmonary
allergic disease in mice
Ronaldo Aparecido da Silva1, Rodolfo de Paula Vieira4, Francine Maria de
Almeida2, Clarice Rosa Olivo2, Beatriz Mangueira Saraiva2, Milton
Arruda Martins2, Celso Ricardo Fernandes de Carvalho3. 1Physiopathology
Experimental, Medicine School of University of Sao Paulo, Sao Paulo, Brazil;
2Clinical Medicine, Medicine School of University of Sao Paulo, Sao Paulo,
Brazil; 3Physical Therapy, Medicine School of University of Sao Paulo, Sao
Paulo, Brazil; 4Pneumology, Albert Ludwig University of Freiburg, Freiburg,
Breisgau, Germany

Background: Long term aerobic training (AT) seems to decrease airway inflam-
mation in mice with pulmonary allergic disease.
Objective: Investigate the effect of short on AT in a murine model of asthma.
Methods: Male Balb/c mice were divided in 4 groups: Control, AT, ovalbumin
sensitized (OVA) and OVA+AT. Sensitized groups received OVA i.p. (days 0,14,
and 28) and were exposed to inhaled OVA1% (30min/3xweek) after the 21th day.
The AT protocol as performed in a treadmill and began in the 28th day and was
performed for 7 days (1hr/session, 50% of maximal intensity). Evaluations: In
vivo respiratory mechanic (Flexivent), differential cell counting in the BALF, and
collagen fibers depositions and smooth muscle thickness airways were evaluated
by an image analyzer.
Results: Physical capacity was increased just in trained groups (AT and OVA+AT;
p<0.01). No change was observed in respiratory mechanic among all groups
(p>0.05); however, it was observed an increase in inflammatory cell migration
and collagen fibers, and smooth muscle thickness in OVA and OVA+AT groups
(p<0.05).

Conclusions: Short term aerobic training seems do not decrease features of
pulmonary allergic disease in mice.
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P3907
Contribution of TGFβ1 and TIMP2 to clinical activity of asthma and COPD
Navid Abolfath Zade Ghalejooghi1, Mostafa Ghanei1, Mohammad
Reza Nourani1, Ali Amini Harandi1, Abbas Ali Imani Fooladi2. 1Research
Center of Chemical Injuries, Baqiyatallah University of Medical Sciences,
Tehran, Islamic Republic of Iran; 2Research Centers of Molecular Biology,
Baqiyatallah University of Medical Sciences, Tehran, Islamic Republic of Iran

Introduction: The process of bronchial tissue repair and remodeling in airway
diseases depends on balance between production and degradation of different
cytokines, leading to the regulation of extracellular matrix turnover finally.
Objectives: This study was designed to evaluate contribution of Transforming
Growth Factor β1 (TGFβ1) and Tissue Inhibitor of Metaloproteinase-2 (TIMP2)
to clinical activity and reversibility of asthma and chronic obstructive pulmonary
disease (COPD).
Methods: In a cross sectional study on two groups of 29 asthmatics (14 males
and 15 females) and 13 male COPD patients, we evaluated TIMP2 and TGFβ1
expression using semi-quantitative PCR on induced sputum samples. The relation
among TIMP2 and TGFβ1 and pulmonary function test (PFT) indices and disease
free period were assessed.
Results: Higher pulmonary function test (PFT) indices and longer disease free
period was seen in COPD patients with raised expression of both TGFβ1 and
TIMP2. On the other hand asthmatic patients had better pulmonary function status
with raised TIMP2 and decreased TGFβ1 expression (p<0.05).
Conclusion: It seems that different effect of cytokines like TGFβ1 and TIMP2 in
both diseases is depended on underlying inflammatory process in airways epithe-
lium. We supposed that TGFβ1 bidirectionally affects activity of disease in asthma
and COPD. Furthermore TGFβ1 as a biomarker in sputum may have a role for
evidence-based drug prescribing like corticosteroids in patients with COPD and
asthma.

P3908
The role of cathepsin D, H & K in the regulation of tumstatin levels in
asthmatic airways
Janette Burgess1,2,3, Karryn Grafton1,2,3 , Gavin Tjin1,2, Josephine Middelburg1,4 ,
Pleuntje van Egmond1,4, Judith Black1,2,3, Brian Oliver1,2,3. 1Cell and Molecular
Biology, Woolcock Institute of Medical Research, Sydney, NSW, Australia;
2Pharmacology, The University of Sydney, Sydney, NSW, Australia; 3Airway
Remodelling, Cooperative Research Centre for Asthma and Airways, Sydney,
NSW, Australia; 4Pharmacy, Faculty of Science, Universiteit Utrecht, Utrecht,
Netherlands

Introduction: Angiogenesis is a prominent feature of remodelling in asthma. We
previously reported that tumstatin, an endogenous angiogenic inhibitor which is
the non-collagenous domain-1 (NC1) of the collagen IV α3 chain is absent from
asthmatic airways. Tumstatin is released from the basement membrane by specific
proteases. Cathepsins D, H and K (members of a broad family of proteases that
degrade ECM proteins including collagen IV in other organs) are increased in
inflammatory diseases and modulate tumour angiogenesis. We hypothesised that
cathepsin D, H and/or K plays a role in the absence of tumstatin in asthmatic
airways.
Methods: Cathepsin mRNA expression was measured by real time RT-PCR. Im-
munohistochemistry was used to measure cathepsin D, H and K in human airway
tissue sections. Recombinant tumstatin and airway tissue sections were digested
with active recombinant cathepsin D, H and K and the resultant cleavage products
analysed by polyacrylamide gel electrophoresis.
Results: Human airway smooth muscle cells express cathepsin D and H mRNA.
In both asthmatic and nonasthmatic airway sections inflammatory cells exhibit
strong staining for cathepsin D. Cathepsin H and K are also strongly expressed
in asthmatic airway tissues. Recombinant tumstatin was completely degraded by
recombinant cathepsin D and H whilst cathepsin K degradation produced a 10kDa
cleavage product. In human tissue sections recombinant cathepsin D completely
digested tumstatin. Digestion with cathepsin K resulted in greater detection of the
tumstatin antigen.
Conclusion: These findings suggest that cathepsin D, H and K may play a role in
the regulation of tumstatin levels in the asthmatic airways.

P3909
Inhibitory profiles of alpha-1-antitrypsin from PiZ & PiSZ individuals and
implications for tissue destruction in emphysema
Nicola Sinden1, Timothy Dafforn2, Robert Stockley1. 1ADAPT Project. Lung
Function and Sleep Department, University Hospital Birmingham, Birmingham,
West Midlands, United Kingdom; 2School of Biosciences, University of
Birmingham, Birmingham, United Kingdom

Introduction: Neutrophil elastase (NE) causes emphysema in animal models. Ho-
mozygote (ZZ) deficiency of its inhibitor alpha-1-antitrypsin (AAT) is associated
with human emphysema. The role of heterozygote deficiency (SZ) is unclear.
Aims: To compare the inhibitory profiles of equimolar amounts of AAT from Z &
SZ serum with pure AAT & M serum. The hypothesis is that Z AAT inhibits NE
less efficiently than SZ & M AAT.
Methods: AAT concentration was measured in serum from Z, SZ & M patients.
Increasing amounts of AAT were added to a fixed amount of NE. Residual NE

activity was measured spectrophotometrically using both a chromogenic substrate
and elastin. This was repeated with pure AAT & alpha-2-macroglobulin (A2M).
Results: With a low molecular weight chromogenic substrate, M serum AAT
increasingly inhibited NE as the inhibitor:enzyme molar ratio increased to 1:1.
Beyond 1:1 inhibition 15% residual NE activity remained, but not for pure AAT.
For SZ serum residual activity was 60%. For Z serum and pure A2M enhanced
NE activity was seen as inhibitor:enzyme ratio increased.

With elastin, inhibitory profiles of M, SZ & Z serum were similar to each other.
Conclusion: Enhanced NE activity with Z serum likely represents binding to
A2M. Deficiency of AAT means that NE is more likely to bind to A2M. A2M:NE
complexes retain proteolytic potential. These data may have implications for tissue
destruction in emphysema.

P3910
Acute effects of an aerobic exercise session on airway inflammation in a
murine asthma model
Ronaldo Aparecido da Silva1, Rodolfo de Paula Vieira4, Francine Maria de
Almeida2, Clarice Rosa Olivo2, Beatriz Mangueira Saraiva2, Milton
Arruda Martins2, Celso Ricardo Fernandes de Carvalho3. 1Physiopathology
Experimental, 2Clinical Medicine, 3Physical Therapy, University of Sao Paulo,
Sao Paulo, Brazil; 4Pneumology, Albert Ludwig University of Freiburg, Freiburg,
Breisgau, Germany

Background: Chronic effects of aerobic training (AT) seem to decrease inflam-
mation in experimental asthma.
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Objective: Investigate the effects of a unique exercise session of aerobic exercise
in a murine asthma model.
Methods: Male Balb/c mice were divided in 4 groups: Control, AT, ovalbu-
min sensitized (OVA) and OVA+AT. OVA sensitization groups received i.p.(days
0,14,28) and OVA inhaled exposition (OVA1%, 3xweek/30min) after the 21st
day. In the 28th day animals from AT and OVA+AT groups performed a session
of treadmill running for 1 hour (50% maximal intensity). Evaluations: In vivo
respiratory mechanic (Flexivent), different cell count in the BALF, and collagen
fibers depositions and smooth muscle thickness in the airways were evaluated by
an image analyzer.
Results: Initial physical capacity was similar among groups (p>0.05). BALF
total and inflammatory cells, collagen fiber and the smooth muscle thickness were
increased in sensitized groups (p<0.05). Parameters of respiratory mechanic (Gtis
and This) were also increased in groups sensitized groups (OVA and OVA+AT;
p<0.05).
Conclusions: Aerobic exercise when performed for acutely does not decrease
features of experimental asthma such as cell migration, airway remodeling and
respiratory mechanic.

P3911
High doses of N-acetylcysteine alone or in combination with inhaled
corticosteroids and oxidative stress in patients with COPD
Valentina Kapustina1, Svetlana Ovcharenko1, Petr Litvicki2. 1Faculty Therapy
No.1, I.M. Sechenov First Moscow State Medical University, Moscow, Russian
Federation; 2Pathophysiology, I.M. Sechenov First Moscow State Medical
University, Moscow, Russian Federation

Background: Oxidant/antioxidant interactions are known to be important pro-
cesses in the pathogenesis of COPD. We aimed to evaluate the effects of 6-month
oral N-acetylcysteine (NAC) treatment 600 mg twice daily alone or in com-
bination with inhaled corticosteroids (ICS) on reactive oxygen species (ROS)
production by granulocytes in peripheral blood measured by luminol-dependent
chemiluminescence registration and its effect on pulmonary lipid peroxidation by
malonyldialdehyde (MDA) level measurement.
Methods: 62 patients with stable COPD (36 males, mean age 66.8±7.5 years,
GOLD stage I-IV) were divided into two treatment groups. Group 1 received
bronchodilatators as basal treatment and NAC. Group 2 received NAC plus ICS
in addition to basal treatment. Clinical examination, pulmonary function tests and
blood collection were performed at baseline (T0) and repeated after 1 (T1), 3 (T3)
and 6 months (T6) of treatment.
Results: Spontaneous ROS generation had trend to decrease at T3 in both groups,
and achieved significant difference at T6 only in group 2 (p=0.0004). At the
same time stimulated ROS generation did not significantly change in both groups
(p>0.05). Antiperoxide serum activity was increased from T0 to T1 however
further levels did not substantially changed. We registered MDA plasma level
decrease in both groups during all treatment period, but significant difference from
T0 to T6 was observed just in group 2 (1.8 μmol/L vs 1.4 μmol/L, p=0.017).
Conclusion: We conclude that combination of oral NAC 1200 mg/day with ICS
for 6 months reduces the oxidant burden in airways of stable COPD patients and
did not impact in patients treated with NAC alone.

P3912
Ceruloplasmine efficacy in patients with asthma exacerbations
Usman Farkhutdinov, Shamil Farkhutdinov. Department of Internal Diseases,
City Hospital 21, Ufa, Russian Federation Department of Internal Diseases, City
Hospital 21, Ufa, Russian Federation

Ceruloplasmine (C) proves to be a valuable preparation in the treatment of patients
with lung diseases because it is a copper containing enzyme which is considered
to be the basic antioxidant factor.
The aim was to study the effect of of C on the production of active oxygen forms
(AOF)) in patients with bronchial asthma (BA).
Methods: 40 patients with BA exacerbations were included in the study. The
production of AOF in the blood of patients was studied by registration of luminol
dependent spontaneous (SP) and staphylococcus activated (SA) chemilumines-
cence (ChL). The patients were divided into 2 groups. 20 patients received
standard therapy with different basic medications. The other 20 patients with BA
received combined therapy including C.
Results: In comparison with normal findings SPChL of blood in patients with BA
was higher by 1,5-times and SAChL was higher by 1,8 times. It indicated increased
production of AOF by blood cells. Treatment with C was associated with reduced
generation of AOF in the blood, positive dynamics of clinical and laboratory
findings. Patients who received standard therapy demonstrated symptoms of the
disease and enhanced ChL intensity of the blood for a long time.
Conclusion: AOF production in patients with BA exacerbations was found to
be increased The use of C reduces AOF production and improves the treatment
efficacy.

P3913
Dynamics of oxidative stress parameters in exhaled breath condensate at
controller treatment of bronchial asthma in patients with cold airway
hyperpesponsiveness
Juliy M. Perelman1, Nelly M. Goryachkina1, Anna G. Prikhodko1, Evgeny
A. Borodin2. 1Laboratory of Functional Research of Respiratory System, Far
Eastern Scientific Center of Physiology and Pathology of Respiration SB RAMS,
Blagoveschensk, Russian Federation; 2Department of Biochemistry, Amur State
Medical Academy, Blagoveschensk, Russian Federation

Background: Oxidative stress is an important factor of inflammation and airway
hyperresponsiveness. Little is known about its dynamics during controller treat-
ment of bronchial asthma (BA). Aim of the study was to evaluate the dynamics
of oxidative stress products in exhaled breath condensate (EBC) after two-week
controller treatment in BA patients with cold airway hyperresponsiveness (CAHR).
Methods: EBC from 49 BA patients with CAHR were studied before and after
two-week controller treatment with inhaled glucocorticosteroids. The products of
lipid peroxidation (diene conjugates (Å232), ketodiens conjugated with triglyceride
(Å278)) were measured by spectrophotometric assay. Hydrogen peroxide (H2O2)
was found out by electrochemical method with the help of biosensors on the basis
of Prussian blue. The degree of cold bronchoconstriction was defined according to
the fall of FEV1 (�FEV1) after 3-minute hyperventilation by cold (-20°C) air.
Results: After 2-week treatment high airway response to cold air hyperventilation
(�FEV1 -14.7±1.83% vs. -12.4±1.87%; p>0.05) was remained, but there was
a significant decrease of H2O2 level from 1.10±0.07 till 0.95±0.06 nmole/ml
(p<0.01), of diene conjugates from 0.48±0.02 till 0.43±0.01 E232/ml (p<0.001)
and of ketodiens and conjugated triens from 0.09±0.01 till 0.08±0.01 Å278/ml
(p<0.001) in EBC. The correlation was found between �FEV1 and the level of
H2O2 in EBC (r=-0.37; p<0.01) after the treatment.
Conclusion: The obtained data suggested the suppression of lipid peroxidation and
damaging effect of airway cooling under inhaled glucocorticosteroids influence.

411. Obstructive sleep apnoea: clinical aspects II

P3914
Autonomic cardiac modulation response due to the use of an oral appliance to
treat OSA – Pilot study
Raquel Hirata1, Fernando Sergio Leitao Filho4, Luciana Sampaio1,
Sergio Nacif2, Paulo Bosio3, Newton Faria Junior1, Luis Vicente Oliveira1,
Lilian Chrystiane Giannasi1. 1Rehabilitation Sciences Master’s Program, Nove
de Julho University, Sao Paulo, SP, Brazil; 2Sleep Respiratory Diseases, Servidor
Publico do Estado de Sao Paulo Hospital, Sao Paulo, SP, Brazil; 3Physiotherapy
Department, Beneficencia Portuguesa Hospital, Sao Paulo, SP, Brazil; 4Medicine
Department, Fortaleza University, Fortaleza, CE, Brazil

Introduction: Obstructive sleep apnea (OSA) alters autonomic variability during
sleep and wakefulness. Little has been shown about the possibility of achieving
the cardiac balance using a mandibular repositioning appliance (MRA).
Objective: To evaluate the effect of MRA to treat OSA on heart rate variability
(HRV) prior and after 6 month of the device usage.
Methods: Eight OSA patients with no co-morbidities were enrolled in this study.
Patients reported snoring, nocturnal breathing arrests, tiredness upon awakening
and difficulty in concentrating. The inclusion criteria was present at least a 7.0mm
maximum protrusion, 40.0mm of mandibular opening, 08-10 teeth in each arch,
periodontal health. Treatment consisted of using the oral appliance during approx-
imately 06 months. Polysomnography and HRV analysis were performed before
and after the treatment.
Results: The AHI was reduced from 45.6±9.0 to 10.0±2.7 (p<0.05), the mean
SaO2nadir increased from 73.3±10 to 88.0±4.5 (P<0.05) and REM% increased
from 18.6±4.6 to 22.0±3.4 (p<0.05), the sleep stages1,2,3 and sleep efficiency
showed no statistical significance. The frequency–domain parameter were sig-
nificant for both Fast Fourrier Transform and Wavelet spectral method only in
parasympathetic area, which improved from 197.0±70.0 to105±34.0 (p≤0.05)
and from 221.0±85.0 to 102.0 to 33.0 respectively (p≤0.05). The RR interval
improved from 776.0±54.0 to 792.0±45.0 but was not significant.
Conclusion: The oral appliance used in this work was effective in respiratory
events and tended to improvement of cardiac autonomic modulation, as reflected by
changes in heart rate variability. Further evaluation with a larger sample is needed.

P3915
Evaluation of the relations between the obstructive sleep apnea syndrome and
obesity by standard antropometric obesity indexes
Ender Levent, Akin Soylu, Nesrin Sariman, Sirin Yurtlu, Sümeyye Alparslan,
Attila Saygi. The Department of Chest Diseases, Maltepe University School of
Medicine, Istanbul, Turkey

Introduction: Obesity is an important risk factor in the development of obstructive
sleep apnea syndrome (OSAS).

710s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



TUESDAY, SEPTEMBER 27TH 2011

Aims and objectives: To investigate whether the general body adiposity or local
lipoidosis was a risk factor in the evolution of OSAS by examining the relation-
ships between the anthropometric obesity indexes such as waist (WC) and neck
circumference index (NC), body mass index (BMI) and OSAS in Turkish adult
population, and to access the possible differences by gender.
Methods: The records of 499 subjects were examined retrospectively. The data
related to polysomnographic, demographic and anthropometric indexes of the
subjects were recorded. The patients whose apnea-hypopnea index were ≥5 was
determined as OSAS group.
Results: Of the subjects who underwent polysomnography; 431 (86.37%) were
OSAS. The avarage BMI, NC and WC of OSAS group were statistically higher
than the control group (p<0.001).
According to logistic regression analysis; BMI, WC and NC enlargement were
observed as significant risk factors for OSAS development. Risk coefficients were
determined 5.53 for NC, 4.48 for WC and 2.22 for BMI.
Cut-off point values for anthropometric obesity indexes as OSAS determiner were
recorded as below: BMI for male >27.77kg/m2 and female >28.93kg/m2, NC
index for male >40cm and female >36cm, WC index for male >105cm and
female >101cm.
Conclusions: BMI, WC and NC enlargement were determined as significant risk
factors for OSAS development. This was an initial study to determine the cut-off
points of which increase the OSAS risk in BMI, WC and NC index in Turkish
adult population.

P3916
Validation of a new auto adjusting bilevel algorithm in complicated sleep
disordered breathing patterns
Winfried Randerath1, Wolfgang Galetke2, Joachim Ficker3, Karl-Heinz Rühle4,
Christian Schumann5, Thorsten Piepgras6, Simone Wolff7, Anne Oltmann8,
Christina Priegnitz1 , Marcel Treml1. 1Institute of Pneumology, University
Witten/Herdecke, Solingen, Germany; 2Institute of Pneumology, University of
Witten/Herdecke, Köln, Germany; 3Medizinische Klinik 3, Institute of
Pneumology, Klinikum Nürnberg Nord, Nürnberg, Germany; 4Institute of
Pneumology, Helios Kliniken Hagen Ambrock, Hagen, Germany; 5Institute of
Pneumology, University of Ulm, Ulm, Germany; 6Internal Medicine/Sleep
Laboratory, Paracelsus Klinik, Karlsruhe, Germany; 7Institute of Neurology and
Psychiatry, Pfalzklinikum Klingenmünster, Klingenmünster, Germany; 8R&D,
MCC GmbH und Co KG, Karlsruhe, Germany

Introduction: OSA patients are increasingly affected by high pressure demands,
coexisting central events and periods of hypoventilation. Fixed bilevel treatment
could fail due to changing pressure demands or non-compliance. To facilitate
treatment a new bilevel device with auto-trilevel principle and fixed backup rate
was developed. We validated therapeutic efficacy and subjective comfort.
Methods: In a multicentre, open, controlled trial 26 patients with complicated sleep
disordered breathing were analyzed. After diagnostic PSG patients were treated
with an automatic bilevel device (SOMNOvent auto-S®/Weinmann Germany)
which automatically adapts pressure levels within defined PDiff- (IPAP-EPAP
diff.) and EEPAP-limits.
Results: 26 patients (7 f, 59±12 y, BMI 35.9±7.3 kg/m2) were analyzed. Compared
to the diagnostic night AHI decreased significantly from 45.5±32.7/h to 2.2±2.7/h
(p<0.001). Obstructive and central apneas dropped significantly (33.0±28.4 vs
1.5±2.2, p<0.001 and 2.1±3.9 vs 0.1±0.4, p<0.001, respectively). ODI sunk from
33.4±25.1 to 10.2±12.0 (p<0.001). Respiratory arousals lowered from 15.0±15.0
to 0.7±1.5 (p<0.001). The majority of patients rated the bilevel device as good
(14) or very good (6). The different clinical centres considered the auto adjusting
device mostly equal or superior to the conventional therapy.
Conclusion: The novel bilevel algorithm proved to treat sleep related breathing
disturbances in our patients comfortably and at least as effective as manual bilevel
settings. Continuous automatic adjustment to the changing pressure demands might
provide a therapeutic benefit. Further investigations are recommended to find out
which type of patients benefit most.

P3917
Alternative method for non-invasive automatic positive airway pressure
therapy in OSAS patients
Lisette Rohling1, Michiel Eijsvogel2. 1University of Twente, Institute for
Technical Medicine, Enschede, Netherlands; 2Pulmonary Medicine and Sleep,
Medisch Spectrum Twente, Enschede, Netherlands

Introduction: APAP has generally been accepted as an alternative to CPAP in
the treatment of OSAS. Meta-analysis has shown that APAP can control OSAS as
effectively as CPAP. It remains to be examined whether greater reductions of the
mean pressure can be attained by using the lowest possible minimum level and by
limiting the maximum pressure to a different extent [1].
Objective: The aim of this study is to investigate whether a new adjusted mode of
APAP lowers the mean applied pressure so compliance will increase.
Method: New diagnosed OSAS patients are selected for a single blind randomized
cross-over trial. Patients receive for 12 weeks two different PAP therapies, CPAP
and restricted APAP (RAPAP). Prior to starting up PAP therapy patients receive
a manual CPAP PSG titration. The titration night is used to set the CPAP and
RAPAP. The RAPAP pressure is set 2 cmH2O around the titrated pressure [2].
After 6 weeks there is a transition to the other PAP therapy. Data is collected by

questionnaires like ESS, Quebec Sleep Questionnaire (QSQ) and SF-36, REMstar
Auto (Respironics) data, and home polygraphy.
Results: 39 OSAS patients were recruited of which already 21 completed the
study. After 6 weeks with RAPAP, the mean QSQ, ESS and AHI was improved
significantly. Similar effects were achieved with CPAP. Compliance showed sim-
ilarities between therapies (RAPAP: 6.6 [4.3–7.9] hr/night, p=0.13). The mean
applied pressure during RAPAP was 8.5 [6.0–11.5] cmH2O and for CPAP 8.5
[5.5–12.4] cmH2O (p=0.17).
Conclusion: Analysis of 21 patients showed that RAPAP and CPAP therapy has
similar treatment effects in OSAS patients. RAPAP fits the current therapy.
References:
[1] Randerath W. Respiration 2000;67:272.
[2] Netzer NC. Sleep Breath 2010.

P3918
Detection of bed-exit events using a new wireless bed monitoring assistance
Marie Bruyneel, Walter Libert, Vincent Ninane. Chest Service, CHU Saint-Pierre,
Brussels, Belgium

Objectives: To assess the capability of using Heasys, an innovative wireless bed
monitoring assistance that records body movements, presence and temperature, in
the detection of bed-exit events and body position changes at night.
Design: Descriptive study.
Settings: Sleep laboratory for patient’s recording and home for healthy volunteers.
Participants: Twelve patients referred for suspicion or treatment of sleep disor-
dered breathing and 5 healthy subjects.
Measurements: Complete polysomnography was recorded during one night in
patients and during two nights in healthy volunteers. Heasys sheet was placed
under the fitted bed sheet to allow concomitant recording. During the second night,
healthy subjects were asked to get out of bed at least 2 times for a minimal duration
of 3 minutes.
Results: Heasys allowed the detection of all bed-exit events in patients and
volunteers (sensitivity: 100%, and specificity: 85%). When bed-exit events were
defined by the lack of the presence signal combined with absence of motion and
a dip in temperature, sensitivity and specificity of Heasys were 92 and 100%.
In patients and volunteers, Heasys detected body position changes recorded by
polysomnography respectively in 84 and 98% of the cases. Additional recorded
motions were mainly related to leg movements or arousals.
Conclusion: In this small feasibility study, we can conclude that Heasys is an
effective innovative device allowing bed-exit events detection in adult patients and
healthy volunteers.

P3919
Reliability of apnea/hypopnea index (AHI) determined by two different
auto-CPAP in patients with obstructive sleep apnea syndrome (OSAS)
Androula Marinou, Clementina Leone, Berardino Mastropasqua, Antonio Foresi.
U.O.C. Pneumologia, Sesto San Giovanni Hospital, Sesto San Giovanni, Italy

Current Auto-CPAP devices retain information on their use, pressure, leaks and
respiratory events and can operate also as CPAP. We evaluated reliability of AHI
values recorded by two devices (Auto-Set Spirit II - 22 pts and REMstar auto M
series -15 pts) as compared to those recorded by the Embletta, in a group of 37
consecutive adults with OSAS (mean age: 58 yrs; 14 F; BMI range: 24-61). Each
patient underwent the following procedures: a. baseline ambulatory recording by
Embletta; b. 3-7 nights recordings by Auto-CPAP; c. 3-7 nights recordings by
CPAP; d. ambulatory recording by Embletta while using CPAP titrated on the basis
of the Auto-CPAP records. Respiratory events were assessed by manual analysis
of Embletta traces or based on at least 4 nights records of Auto-CPAP devices.
We selected only nights during which patients used the device at least 5 hrs and
leaks were < 0.5 L/s. Baseline AHI ranged between 9 and 91 ev/hr. The 95th
percentile airway pressure as determined by the Auto-CPAP device was 9.5±1.5
cmH2O. The AHI measured by CPAP during 4 nights was 3.9±1.7 (AI: 1.2±1.2;
HI 2.8±1.8).The AHI during CPAP was 2.2±2.1 (AI: 0.7±1.6; HI:1.5±1.7). Dif-
ference plots for Bland and Altman analysis were 1.7 for AHI, 0.4 for AI and 1.3
for HI. Mean difference between AHI values measured during CPAP and measured
by Auto-Set Spirit II and REMstar auto M was significantly different (2.32 vs
0.76; p<0.015). The results of this study suggest that AHI values measured by
CPAP in OSAS are reliable as compared to those measured by a portable recorder
and that small but significant differences exist between different CPAP devices.

P3920
Effects of reduced lung volumes and age on oxyhemoglobin nocturnal
desaturation in obstructive sleep apnea patients before and after CPAP
treatment
M. Guglielmo1, D. Lodico1, C. Ciacco1, L. Zito1, K. Bannout2, F. Gamna3,
R. Torchio1. 1Dip. Fisiopat. Cardio-Respiratoria, Respiratory Function and
Sleep Laboratory, AOU San Luigi, Orbassano Torino, Italy; 2Respiratory Disease
Postgraduate, School, University, Torino, Italy; 3Dip. Fisiopat. Cardio-
Respiratoria, Rehabilitation, AOU San Luigi, Orbassano Torino, Italy

Aim: To analyze determinants of nocturnal desaturation in obstructive sleep apnea
(OSAS) patients before and after CPAP treatment.
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Protocol: We studied 102 consecutive OSAS patients aged 58±10 yrs (M/F 80/22),
with Apnea-Hypopnea Index (AHI) 49±20 reduced at 4.5±7 after treatment with
11±2 cmH20 CPAP, titrated with autoCPAP at home. Respiratory function and
blood gas analysis (BGA) were performed, BGA and a sleep study was repeated
after 1 month treatment.
Results: Mean nocturnal SpO2 (SpO2mean%) and nocturnal time spent with
SpO2 <90% (T<90%) were correlated to AHI (p<0.001), body mass index
(BMI, p<0.001), Functional Residual Capacity (FRC% pred, p<0.003) and
PaCo2 (p<0.03). A stepwise regression individuated AHI and FRC%pred (r=0.56
p<0.001) as independent predictors of T<90% and (r=0.53 p<0.001) SpO2mean%.
In obese (BMI>30) respect to normal subjects AHI was slightly increased (45±20
vs 52±20, NS) whereas FRC%pred (p<0.013), PaO2 (p<0.02), SpO2mean%
(p<0.002) were significantly lower with T<90% increased (p<0.02). In this sub-
group AHI and FRC%pred independently predicted T<90% (r=0.59, p<0.001),
whereas in patients with normal BMI T<90% was independently predicted by AHI
and age (r=0.65, p<0.001). After treatment SpO2mean increased from 90.6±3.9 to
94.4±1.6 (p<0.001) and T<90% reduced from 35±26% to 6±10% (p<=0.001);
both correlated with AHI post treatment (p<0.027) and basal PaO2 (p<0.04).
Conclusions: AHI is the main determinant of nocturnal desaturation in OSAS
patients. Reduced lung volumes in obese patients can significantly worsen de-
saturation whereas age is an independent determinant of desaturation in lean
patients.

P3921
Early, short and long-term efficacy of the new American Academy Sleep
Medicine (AASM) protocol for CPAP titration in patients with obstructive
sleep apnea (OSA)
Luca Gadaleta1, Paola Fulgoni2, Onofrio Resta1, Nadia D’artavilla Lupo2,
Irene Risi2, Annalisa Carlucci3, Marco Mancini3, Francesco Fanfulla2.
1Dipartimento Universitario Malattie Apparato Respiratorio, Università di Bari,
Bari, Italy; 2Servizio Autonomo Medicina del Sonno, Fondazione S. Maugeri,
Pavia, Italy; 3Divisione di Pneumologia Riabilitativa, Fondazione S. Maugeri,
Pavia, Italy

CPAP titration is usually performed during attended polysomnography. CPAP is
adjusted throughout the recording period to determine the optimal pressure for
maintaining upper airway patency. The aim of the present study was to assess the
efficacy in 3 different setting: night of titration, after 3 and l2 months. We enrolled
298 consecutive patients (M 205, age 57.7±12.4 yrs, baseline AHI 48.3±25.8).
Once obtained a good acclimatization to mask, patients underwent manual CPAP
titration according to new AASM protocol. Titration failed in 56 patients (TF).
Baseline, in comparison with patients successfully titrated (ST), TF showed a lower
sleep efficiency (80.9±13vs 74.9±18%, p<0.01), N3 (24.8±12.5 vs 20.3±16.5,
p<0.05) and REM percentage (17.8±7.8 vs 14.1±8.9, p<0.01). During titration,
TF presented a lower sleep efficiency (67.1±19.1 vs 75.6±13.7%, p<0.01), N3
(23.2±12.7 vs 27.8±10.7, p<0.01) and REM percentage (11.3±6 vs 16.7±7.9,
p<0.01) than ST. ST and EF patients differs for the tolerance to CPAP at titration:
90% of ST patients reported optimal or good tolerance in comparison with 72.%
of EF (χ2 15.4, p<0.01). 141 patients completed the short term follow-up and 76
the long term follow-up: 29 patients showed persistent OSA at 3 months and 13
at 1-year follow-up. No statistically significant differences were found between
patients with or without persistent sleep apnea for age, baseline sleepiness, baseline
or CPAP titration polysomnographic indices, tolerance to CPAP therapy or type
of mask. We conclude that CPAP titration is more common in patients with more
unstable sleep and with lower tolerance to ventilation.

P3922
Overnight oximetry as a screening tool for moderate or severe obstructive
sleep apnoea
S. Sharma, J.C. Ratoff. Sleep Disorder Centre, QVH NHS Foundation Trust,
London Road, East Grinstead, West Sussex, United Kingdom

Background: With increasing prevalence of obesity, the burden of obstructive
sleep apnoea (OSA) on public health services will increase. It is estimated that
4% of middle-aged men have significant OSA. Current SIGN guidelines for OSA
recommend treatment with CPAP if the apnoea hypopnoea index (AHI)≥ 15/hr
or oxygen desaturation index (ODI) ≥10/hr. It would be of both clinical and
economic benefit, if a simple test like overnight oximetry could be used to screen
the patients for moderate or severe OSA.
Aims: To assess the sensitivity of ODI≥10 in diagnosing moderate and severe
OSA. To assess if other parameters are associated with AHI ≥15/hr in patients
with ODI <10/hr.
Method: We retrospectively collected data from the medical notes and respiratory
polysomnography studies (Visilab) of 250 patients, who were suspected to have
OSA. ODI, AHI, Mallampati grade, Epworth Sleepiness Score (ESS) and pulse
rate variability were recorded.
Results: 102 patients out of the total of 250 had moderate or severe OSA. 77%
of these had ODI ≥10/hr. Mallampati grade was recorded in 75 patients: 84% had
grade >2. In patients with ODI <10/hr but AHI ≥15/hr (22.56%), 85% of the
patients had Mallampati grade >2. AHI correlates significantly with ODI (r=0.82,
p<0.0001).
Conclusion: More than three quarters of the patients with moderate or severe
OSA could have been diagnosed by using overnight oximetry. Mallampati grade

>2 appears to predict the presence of significant OSA, even when ODI is <10/hr.
However, 23% of the patients had significant OSA despite a low ODI and would
have been undiagnosed on oximetry alone.

P3923
Treatment adherence with CPAP for obstructive sleep apnea is influenced by
mask leak
Miena Meshkat, Julia Ebner, Otto Burghuber, Arschang Valipour. Department of
Respiratory and Critical Care Medicine,Otto-Wagner-Hospital,
Ludwig-Boltzmann-Institute for COPD and Respiratory Epidemiology, Vienna,
Austria

Aims: To investigate the effect of mask leak on adherence with CPAP therapy in
patients with obstructive sleep apnea syndrome (OSAS).
Methods: We studied 63 patients (mean Age 55±11yrs, mean BMI 36±7kg/sqm,
mean AHI 48±30/hr, ESS 11±5) who received fixed or auto-adjusted CPAP treat-
ment for OSAS at our institution. All patients underwent a standardized educational
session and mask fitting by experienced staff. Data on treatment adherence and
mask leakage was collected for approximately 6 months after initiation of CPAP.
Results: Mean ± standard deviation days of CPAP use was 176±82 days, per-
centage of days with CPAP usage 84±18%, and percentage of days with at least
4 hours CPAP use/night 71±24%. There was a significant inverse relationship
between CPAP adherence using Kribbs criteria and average time spent with mask
leak per night (r =-0.362, p<0.01). Patients with good adherence (n = 42), defined
as CPAP use > 4 hours per night on at least 5 days per week, were compared with
those who used their device less frequently (n = 21). There were no significant
differences between baseline characteristics, residual AHI or therapeutic CPAP
pressure between groups. Patients with poor CPAP adherence, however, had sig-
nificantly higher average mask leakage flow (39±8 litres/min vs. 34±6 litres/min,
p < 0.01) and higher time spent with mask leakage per night (3.7±6 min/night vs.
7.7±10 min/night, p < 0.05) than those with good adherence.
Conclusion: Mask leakage may influence treatment adherence with CPAP for
OSAS.

P3924
Reliability and validity of the Romanian version of the Epworth sleepiness
scale
Loredana Elena Rosca1, Doina Adina Todea2, Adriana Rusu3. 1Pneumology,
Clinical Hospital of Pneumology Leon Daniello Cluj Napoca, Cluj Napoca,
Romania; 2Pneumology, University of Medicine and Pharmacy Iuliu Hatieganu,
Cluj Napoca, Romania; 3Nutrition and Metabolic Diseases, University of
Medicine and Pharmacy Iuliu Hatieganu, Cluj Napoca, Romania

The Epworth Sleepiness Scale (ESS) is a self-administered eight-item question-
naire that is widely used in English countries for assessment of daytime sleepiness
in adults. The aim of this study was to investigate the reliability and validity of the
ESS in the Romanian language.
Methods: The ESS was administered in 3 groups: 1) patients with SDB (n=157);
2) healthy controls (n=65); and 3) bilingual individuals (n=47). Consecutive pa-
tients aged 18 to 75 years who underwent a sleep study were recruited. The
ESS-Ro scores of 65 subjects with mild to severe obstructive sleep apnoea (OSA)
were compared with the ESS-Ro scores of 65 healthy. To determine the linguistic
interchangeability between translation and the original questionnaire, we applied
the two scales in a group of 47 bilingual individuals.
Results: In the group of the healthy bilingual individuals (control group), the mean
scores on the ESS-Ro and the original ESS were 5.89±2.9 and 5.81±3.1 (p=0.6)
showing good reproducibility between translation and the original scale (p<0.001).
All correlations except for item-6 were statistically significant. The control group
had lower ESS-Ro scores than subjects with sleep-disordered breathing (5.7±3.0
vs 10.1±4.1, respectively; p<0.001). Total score and individual item score were
correlated in both groups. A total of 157 SDB subjects were enrolled into the vali-
dation study in a prospective manner. The ESS-Ro presented an overall reliability
coefficient of 0.71 which indicates a good internal consistency. The ESS-Ro scores
were significantly correlated with AHI (r=0.192, p=0.01).
Conclusions: The Romanian version of ESS is a reliable and valid tool for
screening patients with daytime sleepiness.

P3925
Factors affecting compliance in OSA patients treated with APAP
Sriram Chandramouli, Jennifer Furlong, Dorothy Price, Mohammed Haris,
Justine Hadcroft. Dept of Respiratory & Sleep Medicine, Liverpool Heart &
Chest Hospital, Liverpool, Merseyside, United Kingdom

Introduction: Continuous positive airway pressure (CPAP) is an effective treat-
ment for symptomatic moderate-severe obstructive sleep apnoea (OSA). More
recently, automatic positive airway pressure (APAP) devices are being used in-
stead on the premise that variability in device pressure would improve compliance
although this has not been proven.
Aims: Evaluate 3 month compliance in OSA patients treated with APAP
Identify factors affecting short and medium term compliance
Methods: Symptomatic patients with OSA [Apnoea hypopnoea index (AHI) >10
and Epworth Sleep Score (ESS) >10]were offered APAP therapy and monitored
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prospectively for 3 months. Their APAP data was downloaded at 2 weeks and 3
months.Data was analysed using Spearman’s test and multiple regression.
Results: APAP therapy was initiated in 26 patients (22 men) with a mean (SD)
age of 51 (11.7) years. Mean AHI was 44.5 (25.5) and mean ESS was 12 (4.7).
Mean compliance at 3 months and 2 weeks was 307 (130) and 330 (96) minutes
respectively. Median (range) number of consultations over 3 months was 2 (1-9).
Compliance at 2 weeks was significantly correlated to compliance at 3 months
(p<0.001). Compliance at 3 months was also significantly correlated (p<0.002) to
the number of consultations with sleep physiologists during this period (telephone
and in person).
Other factors such as age, sex BMI, initial AHI and mean APAP did not influence
compliance on multiple regression.
Conclusions: Mean short and medium term compliance is very good in our cohort.
Compliance at 2 weeks predicts 3 month compliance which is in keeping with
other studies.
Compliance was also found to be related to intensity of technical support suggesting
that careful follow up will improve compliance.

P3926
Comparison of CPAP treatment and oral appliance therapy in patients with
severe OSAS
Ilkay Yilmazer1, Önder Öztürk1, Ahmet Akkaya1, Süleyman Hakan Tuna2,
Mustafa Kayan3, Mustafa Tüz4, Selçuk Yasar3, Özgür Koskan5. 1Department of
Chest Diseases, Medical School of Süleyman Demirel University, Isparta, Turkey;
2Department of Prosthodontics, Faculty of Dentistry, Süleyman Demirel
University, Isparta, Turkey; 3Department of Radiology, Medical School of
Süleyman Demirel University, Isparta, Turkey; 4Department of Otolaryngology,
Medical School of Süleyman Demirel University, Isparta, Turkey; 5Department of
Biometry and Genetics, Division of Animal Sciences, Faculty of Agriculture,
Süleyman Demirel University, Isparta, Turkey

Aim: The aim of this study was to investigate the effects of anthropometric mea-
surements and otorhinolrayngological examinations on the appropriateness of and
the choice between OAT (oral appliance therapy) and CPAP treatment in patients
diagnosed with severe OSAS (obstructive sleep apnea syndrome).
Materials and methods: The patients diagnosed with severe OSAS (n=23) were
enrolled in the present study and divided into two groups as OAT (n=11) and CPAP
(n=12) by the random envelope method.Then, the patients who were ineligible for
OAT were assigned to CPAP treatment, thus constituting a third group (n=7). They
were examined by PSG at one month and underwent controls at 3 and 6 months.
At the first month control, the patients who showed no improvement of AHI or
those who could not tolerate the treatment were shifted to the other treatment.
Results: There were no significant differences between the treatment groups in
terms of demographic characteristics, otorhinolaryngological examinations and
nasopharynx CT. It was found that, of PSG findings, REM was increased and AHI
and stage 2 sleep were decreased during the first month of treatmentin all treatment
groups (p>0.05). All treatment groups showed improvement in oxygen saturation,
which reached statistical significance only in the CPAP group (p<0,05).
Conclusion: We concluded that anthropometric changes and results of otorhino-
laryngological examinations had no effect on treatment choice in patients with
severe OSAS. Since CPAP treatment is more effective in patients with severe
OSAS, OAT would be more appropriate in patients who can not tolerate CPAP
treatment.

P3927
Validation of the efficacy of an oral appliance for the treatment of obstructive
sleep apnea in Brazil
Newton Faria Junior1, Fernando Sergio Leitao Filho3, Luciana Sampaio1,
Israel Santos1, Isabella Aguiar1, Sergio Nacif2, Luis Vicente Oliveira1, Lilian
Chrystiane Giannasi1. 1Rehabilitation Sciences Master’s Program, Nove de Julho
University, Sao Paulo, SP, Brazil; 2Sleep Respiratory Diseases, Servidor Publico
do Estado de Sao Paulo Hospital, Sao Paulo, SP, Brazil; 3Medicine Department,
Fortaleza University, Fortaleza, CE, Brazil

Introduction: Various studies in sleep disorders and the physiopathology of OSA
has demonstrated the important role that dentistry could play in improving the
lifespan of individuals with OSA.
Objective: To validate, in Brazil, the use of an oral appliance (OA) to treat OSA
and primary snoring.
Methods: A retrospective study was carried out on 69 patients presented all OSA
degrees or primary snoring, who were fitted to PMPositioner between 2000 and
2010. The diagnosis and degree of severity were established by a polysomnogram
(PSG) prior treatment and the efficacy of OA therapy verified by another PSG
after a minimum of 6 month of OA usage. Sleepiness was evaluated by Epworth
Sleepiness Scale (EES) questionnaire prior to treatment and at the follow up.
Results: Patients were divided in two groups, snoring group (SG) with 7 patients
and OSA group with 62 patients. Snoring patients showed no statistical results
for PSG variables. AHI ≤5 was found in 25 (40%) patients, AHI ≤10 was found
in 52 (84%) patients, and AHI < 15 was found in 60 (3.2%) patients. Among
mild patients, the mean AHI reduced from 12,2±2.0 to 3.3±2.6 p<0.0001, among
moderate (33) patients, the mean AHI reduced from 21.0±3.5 to 4.6±3.8 and
among severe (12) patients, the mean AHI reduced to 44.8±13.5 to 10.0 to 4.3.
The mean minimum oxyhemoglobin saturation (SaO2 nadir) for the entire OSA

group, increased from 81.1±8.2 to 86.8±7.7 (p<0.001). The ESS values reduced
significantly from 13,5±5,6 to 8,4±3,5 (p<0.5).
Conclusion: We can support the efficacy of adjustable oral appliance in the OSA
therapy in Brazilian patients. Various physiologic variables have improved.

P3928
Concordance between the pediatric sleep questionnaire (PSQ) and
polysomnography (PSG) in children with probable sleep apnea hypopnea
syndrome (SAHS)
José Luis Fernández Sánchez, Amparo Rosa Sánchez Sarrano, Paola
Gudiel Arriaza, Sergio Cadenas Menéndez, Susana Carmen García Vicente,
Juan Márquez Márquez, Mateo Torrachi Carrasco, Irene Alaejos Pascual, María
José Bernabé Barrios. Pulmonology, Salamanca University Clinical Hospital,
Salamanca, Spain

Sleep questionnaires have been validated as useful instruments for patient screening
and as a complement for clinical evaluation when a sleep-related breathing disorder
(SRBD) is suspected. The PSQ has two versions, an abbreviated form that has been
validated for the detection of SRBD, and a complete version for a global valuation
of sleep disorders. A cut line was set at 33% of the item scale for the screening
determination, with a sensibility and specificity of 0.85 and 0.87, respectively.
Material and methods: 62 patients in pediatric age were gathered consecutively,
53% were male with a mean age of 5.15 years old (± 3.05) to whom a conventional
polysomnography (PSG) was performed because of a probable diagnosis of SAHS.
The 24 items of the PSQ (validated Spanish version for SRBD) were completed at
the Pediatric Outpatient Clinic. Data was compared with the following variables
obtained with the PSG recording: apnea-hypopnea index (AHI), oxygen desatu-
ration index (ODI), mean oxygen saturation, minimal oxygen saturation and the
time of sleep with an SpO2 lower than 90% (CT 90).
Results: A correlation did not exist between data determinations of the PSQ with the
variables obtained by the PSG (AHI, CT90, ODI, mean SpO2, min SpO2) (Adjusted
R square 0.06), neither with sex nor age. Although, a good correlation index was
obtained between the PSG parameters among themselves (R: 0.60-0.9, p: 0.001).
Conclusions:
– In our experience, the PSQ scores do not correlate with the parameters obtained

by PSG.
– In our population sample, the result of the PSQ is not useful for screening

patients when a sleep apnea syndrome is suspected in the pediatric age.

P3929
Effects of vertical opening on upper airway dimensions during drug-induced
sleep endoscopy in patients with obstructive sleep apnea
Anneclaire Vroegop1,3, Olivier Vanderveken1,3, Paul Van de Heyning1,3,
Marc Braem2,3. 1ENT, Head and Neck Surgery, University Hospital Antwerp,
Edegem, Belgium; 2Special Care Dentistry, University Hospital Antwerp, Edegem,
Belgium; 3Faculty of Medical Science, University of Antwerp, Edegem, Belgium

Introduction: Drug-induced sleep endoscopy (DISE) is performed in patients
with obstructive sleep apnea (OSA) to locate the level(s) of upper airway (UA)
collapse. The procedure is often completed with a chin-lift maneuver. In this
study, additionally the effects of vertical opening (VO) on UA collapsibility were
video-endoscopically assessed and categorized as adverse (increased collapsibility
of UA), indifferent (persistent UA collapse) or positive (no residual collapse).
Results: 40 patients [80% male; age 48±9 y; apnea/hypopnea index 16±12/h;
body mass index 26±3 kg/m2] were included: 32 patients (80%) showed an
adverse effect of VO (figure 1; 1-3-5: no vertical opening, 2-4-6: vertical opening),
1 patient (2,5%) a positive effect and 7 patients (17,5%) an indifferent effect.
Discussion: In the literature, the effect of VO on UA collapse is unclear and
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the therapeutic impact of VO is not determined. The results of the present study
indicate that the effect of VO on the degree of UA collapse as assessed during
DISE tends to be adverse, causing collapse in the majority of patients.

P3930
The effects of breathing manoeuvres on the trigeminocardiac reflex reversal
of artificially induced supraventricular tachyarrhythmias into the sinus
rhythm
Roman Benacka1, Eva Sedlakova1, Jan Sedlak2. 1Dept. of Pathophysiology,
Medical Faculty, P.J. Safarik University, Kosice, Slovakia (Slovak Republic);
2Arrhythmologic Department, Cardiologic Clinic, East Slovakia Institute of
Cardiac and Vascular Disorders, Kosice, Slovakia (Slovak Republic)

Trigeminocardiac reflexes (TCR) elicited from the intranasal, facial orbital, peri-
nasal or forehead regions are known by a spectrum of respiratory and circulatory
vegetative effects which are dominated by strong vagal reflex bradycardia that
can be effectively used in the reversal of certain supraventricular tachyarrhythmias
(SVTs). The present aim was to examine the effects of inspiratory (IA) and expi-
ratory apneas (EA) (20-25s breath holding on TLC or FRC levels, respectively)
and Valsalva manoeuvre (VM, 20s occl. pressure 35 mmHg) on the mechanism of
reversal from SVTs by facial cold TCR (cold gel, 10°C for 60 s). AVNRT (15) and
AVRT (2) (183±15 c min-1; M±SD) were induced by atrial electrical impulses
(2-4mA, 1ms duration; 600 ms period) and/or by isoprenalin (1-5μg/min, i.v.) in
17 patients (18-62 y) while recording icECG, heart rate (HR) and blood pres-
sure (BP). Data showed that TCR+EA and TCR+IA increased both bradycardic
(26±3%, vs. 14±4%) as well as pressor effect (13±4% vs. 10±4%) of TCR.
Moreover, TCR+IA and TCR+VM increased both the speed and success rate of
SVTs reversal (by 11-15%, 45±2% vs. 33%). When applied alone IA, EA or
VM decreased HR in SVTs (11,2±3,1%, n=19; 8,6±2,1%, n=9; 16,2±3,1 n=19,
M±SD) and rised BP (6-19%). Occassionally, EA (18%) and IA (21%) reversed
SVTs into the normal rhythm similar to TCR (27-45%) and VM (26%). The role
of intrathoracic pressure changes and other reflex mechanisms underlying SVTs
reversal by apnoeic manoeuvres and TCR are discussed.
Supported by the Agency of the Slovak Ministry of Education for the Structural
Funds of the EU, under project ITMS: 26220120067; (30%)

P3931
Is obstructive sleep apnea syndrome a risk factor for pulmonary
thromboemboli?
Kezban Ozmen Suner1, Ali Nihat Annakkaya1, Umran Toru2, Talha Dumlu1,
Oner Balbay1, Peri Arbak1, Leyla Yilmaz Aydin1. 1Chest Diseases, Duzce
University Faculty of Medicine, Duzce, Turkey; 2Chest Diseases, Hakkari State
Hospital, Hakkari, Turkey

There is no study demonstrating the relationship between OSAS and venous
thromboemboli (VTE). The aim is to evaluate OSAS in patients with pulmonary
embolism (PE) and OSAS as a risk factor for PE. In the department of chest
diseases of Düzce University Hospital, 50 patients with PE were evaluated for the
frequency of OSAS, prospectively. Polysomnographic was performed to clinically
stable 30 patients agreed to participate in the study. Apnea-hypopnea index (AHI)
more than 5 was defined as OSAS. 30 patients (14 women, 16 men, 25-85 age) were
included in study. There were 24 patients with non-massive PE (%80), 3 patients
with submassive PE (%10), 2 patients chronic PE (%6,7) and 1 patient with mas-
sive PE (%3,3), respectively.%56,7 of the patients (17/30) OSAS were detected.
The percent of patients with moderate and severe OSAS (AHI >15) was%26,7
(8/30). The patients with no known major risk factors for PE had significantly high
rates OSAS compared to those with having major risk factors (respectively,%70;
14/20,%30 3/10 and p:0,045) The mean age of the group with major risk factor
for VTE was found low. (66-13 and 52 -15, p: 0,015) There was no significantly
difference for gender, weight and body mass index between the groups, who have
major risk factors for VTE and who have no major risk factor for VTE.
The rate of OSAS in patients with PE was much higher than that of community.
Moreover, the clinical significance of moderate and severe OSAS patients in the
community for at least 5 times higher. The group with idiopathic thromboembolism
without a risk factor has OSAS in higher rates when compared with the group
with risk factors.

412. Prediction of pulmonary thromboembolism

P3932
Late-breaking abstract: Significant association between protein C promoter
region polymorphism and susceptibility to pulmonary thromboembolism in a
Chinese Han population
Jinming Liu, Yafang Miao. Respiratory Medicine, Shanghai Pulmonary Hospital,
Shanghai, China

Pulmonary thromboembolism (PTE) is a common clinical problem that is asso-

ciated with substantial morbidity and mortality. Because protein C (PC) play an
essential role in regulation of thrombin activity, we investigated the role of PC
polymorphism in patients with pulmonary thromboembolism. One hundred and
ten cases of PTE and one hundred and ninety healthy control in Chinese Han
population were genotyped for three polymorphisms (-1654C/T, -1641A/G and
-1476A/T) of PC promoter. Using Binary logistic regression analysis, genetic risk
factor, which was homozygous carriers of genotype TT (the SNP site -1654C/T) of
the PC gene, and conventional risk factors (“operation and trauma” and “operation
and trauma”) were independent predictors of the development of PTE. PC gene
SNPs (-1654C/T, -1641A/G and -1476A/T) in control region are probably associ-
ated with the susceptibility to PTE in Chinese Han population. The homozygous
carriers of genotype TT of -1654C/T was significantly associated with the outcome
of PTE, which together with “operation and trauma” and “operation and trauma”
were have a great risk of developing serious PTE.

P3933
Biochemical predictors of pulmonary embolism
Adeel Ashraf, Arun Lakhanpal, Manish Gautam, Tijesunimi Abiola,
Hassan Burhan. Respiratory Medicine, Royal Liverpool University Hospital,
Liverpool, United Kingdom

Introduction: Various biochemical and radiological tests have been studied in
recent years for an accurate and early diagnosis of pulmonary embolism (PE). As
well as D-dimers, Troponin level has been noted to be raised in confirmed PE.
Aim: To study routine biochemical test results as predictors of PE.
Method: Routine biochemical results of all patients investigated with a com-
puted tomography pulmonary angiogram (CTPA) for suspected PE at our 960 bed
university hospital from February 2008 to January 2009 were analysed.
Results: Of the total of 666 CTPAs performed, reports and routine blood results
for 576 patients were collected and analysed:

Biochemical Predictors of PE

CTPA – PE CTPA – No PE p-value

pH Total No 53 279 NS
Mean (SD) 7.44 (0.06) 7.43 (0.08)

Hb (g/dL) Total No 80 451 NS
Mean (SD) 12.2 (2.1) 11.7 (2.0)

WCC (×109/L) Total No 80 451 NS
Mean (SD) 10.5 (4.5) 11.1 (5.9)

Platelets (×109/L) Total No 21 451 NS
Mean (SD) 342.8 (128.4) 310.5 (163.4)

Urea (mmol/L) Total No 79 454 0.01
Mean (SD) 8 (5.3) 6.8 (3.8)

Creatinine (μmol/L) Total No 79 454 NS
Mean (SD) 101.8 (74.4) 89.3 (65.3)

Albumin (gm/L) Total No 61 352 NS
Mean (SD) 32.7 (6.8) 32.4 (6.6)

CRP (mg/L) Total No 70 393 NS
Mean (SD) 99.4 (116.4) 79.9 (91.6)

D-dimer (μg/L) Total No 42 225 NS
Mean (SD) 1.41 (2.0) 1.47 (3.4)

TroponinT (ng/L) Total No 26 132 NS
Mean (SD) 0.03 (0.04) 0.14 (1.021)

Discussion: Our results may have been influenced by some patients having other
significant pathologies and by the fact that not all patients had all the blood tests
done. An elevated D-dimer was not found to be significantly associated with a di-
agnosis of PE in our study. Troponin and CRP also had no diagnostic significance.
Raised Urea, integral to the severity scoring in community acquired pneumonia,
was, however, significant.

P3934
The frequency of chronic thromboembolic pulmonary hypertension and
associated risk factors
Ahmet Korkmaz1, Tevfik Ozlu1, Savas Ozsu1, Zeynep Kazaz2, Yilmaz Bulbul1.
1Department of Chest, 2Department of Cardiology, Karadeniz Technical
University, School of Medicine, Trabzon, Turkey

The incidence of chronic thromboembolic pulmonary hypertension (CTEPH) are
yet to be accurately evaluated and may be significantly underestimated.
The study enrolled 325 consecutive patients with acute pulmonary thromboem-
bolism (PTE). In all patients PTE were diagnosed objectively and the mean
follow-up was 16.3 months (range, 6-50.7 months). Outpatient visits and hospi-
talization records of all patients were examined.Especially, data on recurrence,
mortality and CTEPH were collected. Symptomatic patients were investigated for
CTEPH with echocardiography, lung perfusion scintigraphy and CT angiography
according to proposed algorithms in updated guidelines of pulmonary hypertension.
The frequency of symptomatic CTEPH was 4.6% after the first episode of PTE.
Symptomatic CTEPH were established in 37.5% of the patients who have a history
of proven PTE and in 6.2% of the patients with previous isolated DVT. The
percentage of patients with residual chronic thrombus was 48% at 3 months,
27.4% at 6 months, and 18.2% at 12 months after the diagnosis of PTE. There
was significant relationship between recurrence and presence of residual thrombi
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after 3 months. At the time of acute event; a systolic pulmonary artery pressure
(sPAP) >50 mm-Hg, presence of widespread thrombus, history of previous VTE,
idiopathic PTE and high uric acid levels were associated with increased risk of
developing CTEPH in univariate analysis. In multivariate analysis, sPAP> 50
mm-Hg was found that 10-fold increased for CTEPH.
As a serious complication CTEPH develops in an important part of the PTE
patients. Especially, closer monitoring of high risk patients is important for early
diagnosis and treatment.

P3935
Prediction of pulmonary embolism in the pneumology departments: Clinical
prediction rules
Hajer Racil, Manel Loukil, Nawel Ben Salem, Sana Cheikh Rouhou,
Nawel Chaouch, Mourad Zarrouk, Abdellatif Chabbou. Pulmonary Department,
Ariana Abderrahmen Mami (MSP).Oncology Research Unit, El Manar University.
Tunis Medical School MESRS, Ariana A. Mami Hospital, Ariana, Tunisia

Background: Diagnosis of pulmonary embolism (PE) requires clinical probability
assessment. In recent years, a great number of clinical prediction rules have been
issued.
Objective: To evaluate the effectiveness of the Geneva and the Revised Geneva
score in PE diagnosis in pulmonary departments.
Patients and methods: A retrospective study of 53 consecutive patients admitted
for clinically suspected PE. We evaluated the clinical probability of PE for all
patients for whom a CT pulmonary angiography (CTPA) was performing. Patients
were divided into 2 groups: Group 1 (G1: n = 25) with no confirmed PE, the
second group (G2: n = 28) with confirmed PE.
Results:

Table 1. Clinical prediction of pulmonary embolisme in pneumology departments with 3 differ-
ents rules

Low Moderate High P
probability probability probability

G1 G2 G1 G2 G1 G2

Geneva score 42,3% 37% 53,8% 33,3% 3,8% 29,6% 0,01
Revised Geneva score 19,21% 7,4% 76,9% 70,4% 3,8% 22,6% 0,05
Revised Geneva score with COPD 19,20% 7,4% 73,1% 66,71% 7,7% 25,9% 0,07

When another variable was associated such as COPD (2 points) in the Revised
Geneva score, the score became moderate in 66,7% and high in 25,9% both in G2.
Conclusion: In pulmonary practice, a scoring system with other variables as if
COPD, lung cancer, should be introduced and would help safety excluded PE. A
prospective study is necessary.

P3936
Age is a major risk factor of venous thromboembolism (VTE)
Nicolas Bizien, Elise Noel-Savina, Cecile Tromeur, Aurelien Delluc,
Dominique Mottier, Christophe Leroyer, Francis Couturaud. Médecine Interne et
Pneumologie, CHRU Cavale Blanche, Brest, France

Introduction: Age is a major risk factor of developing a first episode of VTE;
however, the impact of age on the risk of recurrent VTE remains controversial.
Method: In a prospective cohort of 607 patients with a first episode of proximal
deep vein thrombosis of pulmonary embolism, we aimed to evaluate if age of VTE
was an independent risk factor of recurrent VTE. The role of other risk factors
was analyzed: sex, the clinical presentation as PE or proximal DVT, the presence
or the absence of provoking risk factors, factor V Leiden (FVL) and prothrombin
gene mutation (PGM) was analyzed. All the episodes of first VTE and recurrent
VTE were diagnosed according to predefined, validated and standardized criteria.
Results: During of a mean follow-up of 36 months, 95 (15.6%) patients had
recurrent VTE. In multivariate analysis, for each year that the patient was older,
the incidence of recurrent VTE increased by 3.0% (OR=1.03; 95%CI [1.01-1.05],
p<0.001); when age of patients was divided into quartiles, the relative risks of VTE
were as follows: [64-74 years]: OR=2.9; 95%CI [1.3-6.9]; [75-99 years]: OR=3.1;
95%CI [1.3-7.5], p=0.01; quartile of reference [18-44 years]. Men and women had
similar risks of recurrence, excepted women who had VTE in association with
hormonal change (contraception, pregnancy or hormonal substitution treatment):
OR=0.2; 95%CI [0.1-0.4] p<0.0001). FVL and PGM were not associated with an
increased risk of recurrent VTE (OR=1.1; 95%CI [0.5-2.1]; p=0.9).
Conclusion: Age is a major independent risk factor of recurrent VTE.

P3937
Improving the diagnostic yield of PE using the BTS pathway: The experience
of a UK district general hospital
Craig Batista, Timothy Ho. Department of Respiratory Medicine, Frimley Park
Hospital NHS Foundation Trust, Camberley, Surrey, United Kingdom

In 2003, the British Thoracic Society developed an algorithm for investigating
PE, based on risk stratification (low, intermediate and high), selected D-Dimer
use and Computed Tomography Pulmonary Angiography (CTPA). For low and
intermediate patients a negative D-Dimer is reliable in excluding PE, avoiding

unnecessary irradiation. Despite this, the positive diagnostic yield within our or-
ganisation remains below 25%. To understand this low yield, we carried out a
retrospective analysis of medical patients who underwent CTPA during November
2010.
Method: The medical records of all patients admitted with suspected PE who
underwent CTPA were analysed. Each patient’s risk was retrospectively scored
according to BTS guidance and adherence to the BTS diagnostic pathway was
noted.
Results: 37 patients underwent CTPA; 15 low, 14 intermediate and 8 high prob-
ability. 7 had PE (total 19%): 1 low (7%), 3 intermediate (21%) and 3 high
probability (38%). A total of 5 low and intermediate patients did not have a
D-Dimer before CTPA despite this being indicated. Of these, 4 did not have PE.
Additionally, 3 intermediate patients underwent CTPA despite a negative D-dimer;
none had PEs. 10 had no documented clinical features of PE (e.g. tachypnoea,
tachycardia, hypoxaemia, shock, signs of right ventricular strain or unilateral leg
swelling). 4 low and 5 intermediate probability patients had abnormal chest x-rays
which retrospectively accounted for their symptoms (36%). In total, 18 patients
(49%) followed a diagnostic route deviating from the BTS pathway.
Discussion: Our study suggests that adherence to BTS guidance may improve
diagnostic rates for PE and reduce the number of inappropriate CTPAs.

P3938
Clinical presentations of pulmonary embolism in young adults
Natalia Stoeva, Diana Lekova, Vassya Hristova. Internal Department, Tokuda
Hospital Sofia, Sofia, Bulgaria

Pulmonary embolism (PE) is considered an age related disease and clinical ob-
servations are directed predominantly towards older patients. Our study examines
clinical presentations of PE in young (under 40 years) adults. We retrospectively
analyze 133 adult patients hospitalized in Tokuda Hospital Sofia for the period
Feb 2007 to Jan 2011 in whom PE was diagnosed by multidetector computer
pulmoangiography. 24 (18%) of them are under 40 years. We analyze this group
(young group) and compare it to the group of patients older than 40 (old group). All
patients of the young group are white race, and are ethnic Bulgarians. 19 (79.2%)
are men and 5 (20.8%)- women (vs.55males-50.4% and 54females- 49.65% in the
old group). 4/24 patients have previous surgical intervention, and 2/24- underlying
diseases. The other 18/24 (75%) have no triggering events. 16/24 were examined
for inherited and acquired thrombophilias and in 13 (81%) thrombophilias were
found (3 with Plasminogen activator inhibitor mutation, 2 with Leiden mutation,
1 prothrombin gene mutation, 4 with combined heterogeneous mutations, 2 with
pr.S deficiency and 1 with antiphospholipid antibodies). Mean Wells probability
score is 5.24±1.7 (4.21±2.58 in old group; p=0.02); mean revised Geneva score is
8.41±3.91 (vs. 8.62±3.93, p=0.738); 11/24 (45%) have concomitant US-confirmed
DVT (vs. 41%). More than half (54%) have massive PE, understood as involvement
of more than 50% of pulmonary circulation. In our study PE in young adults in
most cases arises spontaneously, is due to inherited and acquired thrombophilias,
and affects more men than women. Using the Wells probability score, PE in young
adults is more easily recognizable than in older adults.

P3939
The potential benefits of outpatient investigations of suspected pulmonary
embolism (PE)
Muhammad Josheel Naveed, P. Mchale, M. Gautam, Syed M.H. Kazmi,
Colin Smyth, Hassan Burhan. Respiratory Medicine, Royal Liverpool University
Hospital, Prescot Street, Liverpool, United Kingdom

Background: Computed Tomography Pulmonary Angiography (CTPA) is the
recommended investigation for non-massive pulmonary embolism (PE) and guide-
lines suggest outpatient management in stable patients with PE’ [1]. Outpatient
investigation of such patients may also be potentially possible.
Aim: To ascertain the proportion of patients admitted to our hospital with suspected
PE that could potentially have been investigated as outpatients.
Methods: Retrospective analysis of all CTPAs performed over an 8-week period
from December 2009 in a UK university teaching hospital.
Results: 198 CTPA scans were performed. PE was confirmed in 30 (15.2%). The
mean time period of inpatient stay before obtaining their CTPA was 5.5 days (SD
6).

Table 1

Time from admission to CTPA

≤48 hours 72–96 hours >96 hours

Number of patients, n (%) 76 (38%) 52 (26%) 70 (35%)
Confirmed PE, n (%) 9 (5.5%) 11 (6%) 10 (5%)

Table 2

Time from CTPA to discharge

≤48 hours 72–96 hours >96 hours

Number of patients, n (%) 51 (26%) 22 (11%) 125 (63%)
Confirmed PE, n (%) 1 (0.5%) 3 (1.5%) 26 (13%)
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51 (26%) patients were in hospital for <48 hours post investigation, only 1 of
whom had confirmed PE.
Conclusion: A careful assessment to identify patients that can safely have an
outpatient CTPA and decreasing time to scan for in-patients would increase
efficiency.
A 20% reduction in time from admission to CTPA would result in an annual saving
of 1290 bed days (approximately £410,000).
If we postulate that patients discharged ≤48 hours post CTPA were well enough
to have been investigated as outpatients, doing so would have saved at least 288
bed days over 8 weeks, equating to 1728 bed days (£540,000) over a year.
Reference:
[1] British Thoracic Society PE Guidelines 2003.

P3940
Hyperglycemia as a independent predictor of mortality in acute pulmonary
embolism
Iulia-Cristina Roca1, Viviana Aursulesei2, Mihai Roca3, Mihai-Dan Datcu2.
1Emergency Medicine, University of Medicine and Pharmacy “Gr. T. Popa”, Iasi,
Romania; 2Cardiology, University of Medicine and Pharmacy “Gr. T. Popa”,
Iasi, Romania; 3Pneumology, University of Medicine and Pharmacy “Gr. T.
Popa”, Iasi, Romania

Introduction: Acute pulmonary embolism (APE) is a life threatening disease
and one of the main causes of in-hospital mortality. Hyperglycemia secondary to
diabetes mellitus, impaired glucose tolerance or stress-induced, occurs frequently
in critically ill patients and is associated with adverse outcome. The relationship
between hyperglycemia and outcome in APE patients has not been clearly defined.
Aim: The purpose of the study was to determine the association between hyper-
glycemia and risk - adjusted mortality in APE patients.
Methods: We conducted a prospective, cohort study, between 1 January 2004 and
31 December 2009. The patients with APE, admitted in the Ist Medical Cardiology
Clinic, in “St Spiridon” University Hospital, Iasi were included. Hyperglycemia
was defined as an admission or in-hospital fasting glucose level of 126 mg/dl (7
mmol/liter) or more or a random blood glucose level of 200 mg/dl (11.1 mmol/liter)
or more on 2 or more determinations.
Results: During the study period, we enrolled 326 patients with APE. Mean age
of the patients was 62.3 years (range 16 - 95 years), 197 (60%) were females,
30 (9%) were in shock at admission and 36 (11.04%) had diabetes mellitus
diagnosis before admission. Fifty seven patients died during hospital stay (17%).
Multivariable analysis showed that hyperglycemia was an independent predictor
for in-hospital mortality in APE patients (p<0.05).
Conclusion: Hyperglycemia is an independent predictor for in-hospital mortality
in APE.

P3941
Assessment of pulmonary embolism severity index, D-dimer, cardiac
biomarkers and multi detector computed tomography findings in patient
with pulmonary thromboembolism
Burcu Koyden1, Fusun Alatas1, Huseyin Yildirim1, Guntulu Ak1,
Muzaffer Metintas1, Sinan Erginel1, Emel Kurt1, Irfan Ucgun1, Cengiz Bal2.
1Chest Disease, Osmangazi University, Medical Faculty Hospital, Eskisehir,
Turkey; 2Biostatistic, Osmangazi University Medical Faculty, EsKisehir, Turkey

PTE should be evaluated with its clinical, radiological and laboratory findings
in order to diagnose. Our aim was to determine the relationship between PESI,
cardiac biomarkers and CT findings.
75 cases were diagnosed as acute PTE between September 2009-December 2010.
Cases were grouped as nonmassive (group 1: 35), submassive (group 2: 27),
massive (group 3: 13) PTE. Three groups were compared in term of PESI, car-
diac biomarkers, CT findings (RV/LV ratio-pulmonary vascular obstruction score
(PVOS))
Mean age was 58,8 (29-94). PESI (mean±SD) was 78,17±27,66 in group 1,
102,7±34,4 in group 2, 139,9±36,25 in group 3 (p< 0,05). 71,4% of patients in
group 1 were classified into PESI class 1-2 wheras 100% of patients in group 3
were classified into PESI class 3-5 (p<0,001). D-dimer (mean±SD/(μg/dl)) was
2998,48±1821,86 in group 1, 3976,88±1873,53 in group 2, 4600,38±2112,28
in group 3 (p< 0,05). ProBNP (mean±SD/(pg/ml))was 137,5±22 in group
1, 3904±1399,25 in group 2, 7901±6689 in group 3 (p<0,05). RV/LV ratio
(mean±SD) was 0,85±0,12 in group 1, 1,13±0,30 in group 2, 1,40±0,5 in group
3 (p<0,001). PVOS (mean±SD/(%)) was 18±11 in group 1, 33±16 in group
2, 40±7,7 in group 3 (p< 0,001). PVOS was smaller than 30% in 82,9% of
group 1 cases wheras it was higher in 92.3% of group 3 cases (p<0,001). There
was a weak positive correlation between PESI and D-dimer (p<0,05), RV/LV
(p<0,001), PVOS (p<0,001). A strong positive correlation was found between
PESI and pro-BNP (p<0,001).PESI has a significant correlation with CT findings
and cardiac biomarkers which are D-Dimer and pro-BNP.

P3942
Improvement of thromboprophylaxis by attaching printed thrombosis risk
assessment tool and recommendations to patient’s hospital charts
Mohammad Hossein Rahimi-Rad, SeidSoma Seidsalehi, Shabnam SeidSalehi.
Medicine, Urmia University of Medical Sciences, Urmia, West Azerbaijan,
Islamic Republic of Iran

Evidence suggests that venous thromboembolism prophylaxis (VTEP) is still sig-
nificantly underused. Studies showed that computerized reminders have resulted in
increased rates of VTEP (Kucher N, N Engl J Med 2005). However, this system is
not available in most hospitals especially in developing countries. We hypothesized
that attaching written guidelines to patients hospital charts during admission would
act as reminder and would increase VTEP.
Methods: This pre and post-interventional study included three phases: 1. Baseline
survey of VTEP using Caprini thrombosis risk assessment tool and recommen-
dation (CTRT) (Caprini JA. Dis Mon 2005) phase 2. Over the following nine
months we attached a printed CTRT to patients hospital chart. 3. We reevaluated
VTEP similar to phase 1 during next 3 months. Setting: surgery wards in teaching
hospital, Urmia, Iran.
Result: Any type prophylaxis was 20.0% before and 37.6% after intervention
(p value <0.001). Appropriate prophylaxis was 19.1% before and 33.8% after
intervention (p value <0.001). VTEP rate in risk groups is shown in the figure.

Conclusion: A simple intervention can improve VTEP rate in setting that elec-
tronic alert is not available. VTEP is underused despite improvement still there is
high gap between evidence and practice.
Acknowledgements: We would like to thank JA. Caprini (j-caprini2@aol.com)
for giving permission to use Risk Assessment Tool.

P3943
Clinical manifestations and prediction rules in patients with pulmonary
embolism and prior respiratory disease
Renata Baez-Saldana, Monica Velazquez-Uncal, Isela Cisneros-Chavez,
Octavio Aburto-Valencia. Hospitalization, Instituto Nacional de Enfermedades
Respiratorias, Mexico, Distrito Federal, Mexico

Introduction: Presently, little is known about de effect of prior respiratory disease
on clinical manifestations and status on the pretest probability in patients with
pulmonary embolism.
Objective: To describe clinical manifestations and status on the clinical prediction
rules in patients with pulmonary embolism (PE) and prior respiratory disease
(PRD).
Methods: We retrospectively analysed 118 cases with diagnosis of PE, in a referral
hospital of respiratory diseases in Mexico City from 2007 to 2009.
Clinical information was taken form medical records and Wells and Geneva pre-
diction rules were used to categorize the patient’s clinical pretest probability of
PE.
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Results: 56/118 (47%) patients with PE had one or two PRD: obstructive sleep
apnea/hypopnea syndrome 25 (21%), COPD 14 (12%), pneumonia 15 (13%)
interstitial lung disease 6 (5%), asthma 4 (3%), and lung cancer 2 (1.7%) cases.
Patients with PRD had higher prevalence of cough, sputum, deterioration of ex-
isting dyspnea, and wheezing; a lower prevalence of sudden onset of dyspnea and
chest pain compared with the group with no PRD (p<0.05).
Pretest probability according to Wells and Geneva criteria are shown in table 1.
Conclusions: Clinical identification of PE in patients with PRD is still difficult
because of high proportion of nonspecific nature of symptoms. The status on the
clinical prediction rules in patients with PE and PRD limits their use in this setting.

P3944
D-dimer testing and pre-test probability scoring in the diagnosis of venous
thromboembolism
Pooja Arora, Asad Ali, Shiva Bikmalla, Vikas Punamiya, Gareth Ebbon,
Rahul Mukherjee. Department of Respiratory Medicine & Physiology,
Birmingham Heartlands Hospital, Birmingham, United Kingdom

Introduction: With easy availability of bedside markers of venous thromboem-
bolism (VTE) like D-dimer, widespread use of these tests often without pre-test
probability scoring (PTPS) has become common practice in the diagnostic pathway
of VTE.
Aims: We set out to assess how effective D-dimer testing is in predicting the
likelihood of VTE and whether PTPS adds any further value to D-dimer testing.
Method: Consecutive patients with suspected VTE were included for a 3 week
period - 90 records were analysed where a D-dimer test (Roche Test kit) was
performed as part of the diagnostic pathway in the admissions unit of a teaching
hospital providing acute medical services to a population of 450000.
Results: Out of the 90 patients: 40 D-dimer tests were positive, 50 negative; 14 with
positive tests had radiological confirmation of VTE (CT Pulmonary Angiogram,
Ventilation-Perfusion scan or Doppler Ultrasound Scan of the legs), 8 with negative
tests still went to have radiological imaging because of high clinical suspicion but
all were negative. Thus sensitivity was 100%, specificity 65.79%. Only 31 patients
had PTPS; 18 had high or intermediate PTPS with positive D-dimer but only 8
had VTE (44.4%); 1 with low PTPS and positive D-dimer had VTE; 5 with high
or intermediate PTPS but negative D-dimer had no VTE. The remaining had low
PTPS with no VTE.
Conclusions: D-dimer is a very sensitive and reasonably specific tool to aid VTE
diagnosis in appropriate clinical presentation, PTPS further aids to rule out the
possibility of VTE with a negative D-dimer but does not seem to add any further
value in patients with a positive D-dimer, hence PTPS should be included in the
interest of patient safety.

P3945
Diagnostic values of scoring systems in the clinical approach to pulmonary
thromboembolism
Aygun Gur, Nur Dilek Bakan, Gungor Camsari, Gulcihan Ozkan, Ayse Yeter,
Baris Acikmese. Chest Diseases, Yedikule Teaching and Research Hospital for
Chest Diseases and Thoracic Surgery, Istanbul, Turkey

Objective: The aim of the study was to compare the values of Wells and modified
Geneva scoring systems in the diagnosis of PTE.
Methods: Records of 100 patients admitted with suspected PTE were reviewed.
Clinical assessments of the patients were done according to Wells and Geneva
scoring systems. D-dimer levels were evaluated. McNemar test, Mann-Whitney U
test and ROC curve analysis was used for statistical evaluation.
Results: Seventy-eight patients were diagnosed as PTE, 22 patients were diag-
nosed as non PTE. Median Wells score was 5 (0-10) in patients with PTE, 2 (0-5.5)
in patients without PTE (p=0.000). Median Geneva score was 7 (0-13) in patients
with PTE, 5 (0-7) in patients without PTE (p=0.001). AUC was 0.815 (95% CI;
0,727-0,903) for Wells scores, 0,720 (95% CI; 0,617-0,823) for Geneva scores.
For Wells scores ≥3 in PTE diagnosis sensitivity was 83%, specificity was%68
in the study population. Sensitivity was 67%, specificity was 68% for Geneva
scores >5 in PTE diagnosis. There was significant difference between Wells and
Geneva scoring systems (p=0.047). D-dimer levels were increased in 78 patients
and normal in 9 patients. Wells score plus D-dimer testing diagnosed 98.7% of
PTE patients, however this caused redundant further testing in patients without
PTE.
Conclusion: Wells scoring system was found to be more sensitive than the mod-
ified Geneva system in diagnosis of PTE. The cut-off score for Wells could be
kept higher when D-dimer testing is possible, otherwise further diagnostic testing
should be considered for PTE diagnosis with Wells score≥3.

P3946
Biochemical predictors of mortality in pulmonary embolism
Arun Lakhanpal, Adeel Ashraf, Lisa Martin, Andreas Tridimas, Joseph Abbott,
Hassan Burhan. Respiratory Medicine, Royal Liverpool University Hospital,
Liverpool, Merseyside, United Kingdom

Introduction: Pulmonary Embolism (PE) is associated with significant mortal-
ity. Although clinical algorithms and improved imaging have resulted in faster

and more accurate diagnosis of PE, predictors of mortality remain an area of
speculation.
Aim: To assess the role of D-dimers, Troponin and CRP as predictors of all cause
mortality 2 years post investigation of suspected PE.
Method: We collected biochemical reports for 561 patients who had a total of 576
computerised-tomography pulmonary angiograms (CTPAs) performed between
February 2008 and January 2009 for suspected PE. We were able to accurately
confirm whether or not 461 (82.2%) of the patients had died, from any cause, as
of February 2011. Data were analysed using MS excel.
Results:

Table 1

Biochemical marker Number/SD Alive Dead P-value

D-dimer (μg/L) Number 94 126 0.25
Mean (SD) 1.4 (1.8) 1.7 (4.1)

TroponinT (ng/L) Number 76 98 0.20
Mean (SD) 0.01 (0.03) 0.19 (1.30)

CRP (mg/L) Number 175 194 0.72
Mean (SD) 80.3 (90.9) 77 (92.1)

No PE Number (%) 185 (85) 207 (85)
PE Number (%) 32 (15) 37 (15)

Discussion: There was no overall difference in all cause mortality at 2 years
post CTPA for suspected PE between those who had a PE and those who did
not. Mortality was equally high (15%) in both groups, regardless of presence or
absence of PE at the time of investigation.
None of the biochemical markers we studied were associated with increased mor-
tality. Only 220 (48%) and 174 (38%) patients had D-dimer and Troponin (known
to be associated with increased all-cause mortality) measured respectively, although
369 (80%) had CRP measured. This may explain why an elevated Troponin was
not associated with increased mortality in our study.

P3947
Trends in the incidence and case fatality of pulmonary embolism in
hospitalized patients during 1997-2008 in China: A multicenter registration
study
Yuanhua Yang, Lirong Liang, Xiaoxia Peng, Chen Wang. Beijing Institute of
Respiratory Medicine, Capital Medical University, Beijing, China Beijing
Institute of Respiratory Medicine, Capital Medical University, Beijing, China
Epidemiology and Biostatistics, Capital Medical University, Beijing, China
Beijing Institute of Respiratory Medicine, Capital Medical University, Beijing,
China

Background: In China, the National Cooperation Project of Prevention and Treat-
ment for Venous Thromboembolism provided valuable information about the
epidemiology of PE. So, comprehensive assessment on the incidence and case
fatality of PE in hospitalized patients can be made firstly.
Methods: Between January 1997 and December 2008, consecutive patients, ad-
mitted to the inpatient ward with a diagnosis of suspected PE, were registered
from 60 hospitals. The data was collected prospectively including demographic
data, types and results of diagnosis methods and prognosis. All of patients were
identified with a discharge diagnosis of PE based on the St. Anthony’s ICD-9
diagnostic codes.
Results: From January 1997 to December 2008, hospitalization data were collect
for 18,206 patients diagnosed with PE while there were 16,972,182 discharged
patients. The annual incidence increased sharply from 0.03% in 1997 to 0.13% in
2003, then persisted 0.14%. Conversely, the case fatality was decreasing apparently
from 25.11% in 1997 to 8.65% in 2008.

Conclusion: The actual incidence of PE among the hospitalization patients in
China was 0.14%. Evidence suggests that a substantial decline in PE-specific
mortality and the annual age-adjusted mortality from PE has been shown as a
result of the prevention and treatment of PE.
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P3948
CT pulmonary angiograms: Audit of probability of pulmonary embolus
based on questionnaire
James Finnerty, Maria Phitidis, Sajeev Ranmuthu, Stephen Scott. Department of
Respiratory Medicine, Countess of Chester Hospital Foundation Trust, Chester,
Cheshire, United Kingdom

Following British Thoracic Society guidelines on pulmonary emboli (PE) (2003)
indicating that clinical probability should be assessed, we altered the request
forms for computed tomography pulmonary angiograms (CTPA): nine questions
were added, covering immobility, surgery, cancer, lower limb disease, pregnancy,
cardiorespiratory disease, thrombophilia, family history of venous thrombosis, and
previous history of venous thromboembolic (VTE) disease. We also introduced
questions about the reason for suspecting PE: unexplained breathlessness, shock,
pleurisy/haemoptysis, disproportionate breathlessness, and other. All CTPA ex-
aminations performed at our institution in 2009 (643 records) were analysed,
using logistic regression and Chi-squared as appropriate. Of 643 cases, 122 were
confirmed by CTPA to have PE. There was no association between the stated mode
of presentation and likelihood of PE.

2-way contingency table of reason for test (rows) by CTPA result (columns)

Presentation PE No PE Totals

Unexplained dyspnoea 48 182 230
Shock 4 4 8
Pleurisy/haemopytsis 9 42 51
Disproportionate dyspnoea 28 131 159
Other 30 145 175
Blank 3 17 20
Total 122 521 643

Chi-square (df 5) 6.385, p=0.272, not significant

For risk factors, only a history of VTE influenced likelihood of PE (Odds ratio
2.75, CI 1.49-5.08, p<0.01). Using DDimer results coded as positive or negative
using our local cut-off in the same analysis gave an Odds ratio of 13.2 (CI 1.76-99,
p=0.012). We conclude that requiring junior doctors to complete additional ques-
tions in ordering a CTPA did not give information that contributed to estimating
the likelihood of PE, other than a history of previous VTE.

P3949
Diagnostic accuracy of unenhanced and gadolinium-enhanced magnetic
resonance imaging for acute pulmonary embolism diagnosis: Results of the
“IRM-EP” study
Olivier Sanchez1,2,3, Marie-Pierre Revel1,4, Sophie Couchon4,
Benjamin Planquette1,2 , Anne Hernigou4, Ralph Niarra1,5, Catherine Lefort4,
Gilles Chatellier1,5,6 , Guy Meyer1,2,3. 1Faculté de Médecine, Université Paris
Descartes, Paris, France; 2Service de Pneumologie et Soins Intensifs, AP-HP,
Hôpital Européen Georges Pompidou, Paris, France; 3U765, INSERM, Paris,
France; 4Service de Radiologie, AP-HP, Hôpital Européen Georges Pompidou,
Paris, France; 5Unité de Recherche Clinique, AP-HP, Hôpital Européen Georges
Pompidou, Paris, France; 6CIC-EC E4, INSERM, Paris, France

Context: Magnetic resonance imaging (MRI) has not been yet fully evaluated for
diagnosing pulmonary embolism (PE).
Aim: To evaluate MRI performance for PE diagnosis by reference to 64-detector
CT angiography (CTA) in patients with clinical suspicion of PE.
Intervention: MRI including, unenhanced ECG-gated, perfusion and angiographic
sequences was performed within 24 hours from CTA and were interpreted by two
independent readers blinded to CTA results.
Measures: Sensitivity, specificity evaluated globally and for each sequence. Inter
reader agreement evaluated with the kappa statistics.
Results: Among 300 patients included, 274, with a conclusive CTA, completed
the whole MRI protocol, of which 103 had PE on CTA (prevalence: 37.5%). 76
of the 274 MRI examinations (28%) were judged inconclusive by reader 1 and
83 (30%) by reader 2. Sensitivity and specificity of conclusive MRI on global
readings were 84.5% (95% CI, 74.9% to 91.4%) and 99.1% (95% CI, 95.1% to
100.0%) for reader 1 and 78.7% (95% CI, 68.2% to 87.1%) and 100% (95% CI,
96.7% to 100.0%) for reader 2, respectively. Sensitivity was better for proximal
(97.7 to 100%) than for segmental (68 to 91%) and sub segmental PE (21 to 33%).
Angiographic sequences showed the highest performance and agreement (Kappa:
0.77). Unenhanced sequences, although less sensitive, showed high specificity
(96.1%) and good agreement (Kappa: 0.62), whereas perfusion sequences showed
lower sensitivity, specificity and agreement.
Conclusion: MRI demonstrates high specificity, even for unenhanced sequence
and acceptable sensitivity for PE diagnosis at the cost of a 28% to 30% rate of
inconclusive result.

P3950
Influence of the initial venous thrombo-embolism event on outcome in
patients with COPD: Findings from the RIETE registry
Laurent Bertoletti1,2,3 , Sara Quenet1, Silvy Laporte1,2,4, Luis Hernandez5, Juan
José Martin-Villasclaras6, Carlos Tolosa7, Mariano Valdes8, Manuel Barron9,
José Todoli10, Manuel Monreal11. 1Thrombosis Research Group (EA3065),
University of Saint-Etienne, Saint-Etienne, France; 2CIC-CIE3, INSERM,
Saint-Etienne, France; 3Department of Internal and Therapeutic Medicine, CHU
Saint-Etienne, Hôpital Nord, Saint-Etienne, France; 4Clinical Pharmacologie
Unit, CHU Saint-Etienne, Hôpital Nord, Saint-Etienne, France; 5Department of
Pneumonology, Hospital General Universitario de Alicante, Alicante, Spain;
6Department of Pneumonology, Hospital General Universitario Carlos Haya,
Malaga, Spain; 7Department of Internal Medicine, Corporación Sanitaria Parc
Taulí, Sabadell, Barcelona, Spain; 8Department of Internal Medicine, Hospital
Viladecans, Viladencans, Barcelona, Spain; 9Department of Pneumonology,
Complejo Hospitalario San Millán y San Pedro, Logroño, La Rioja, Spain;
10Department of Internal Medicine, Hospital Universitario la Fe, Valencia,
Spain; 11Department of Internal Medicine, Hospital Universitari Germans Trias i
Pujol, Badalona, Barcelona, Spain

Background: We recently found that COPD patients present more frequently with
Pulmonary Embolism (PE) than Deep Venous Thrombosis (DVT) but also experi-
ence more death, PE and bleeding during a 3-month follow-up, than non-COPD
patients.
Aims: To assess whether the 3-month outcomes of VTE patients with COPD
depend on the initial VTE presentation, in the RIETE registry.
Method: We used a logistic regression to assess the association between the initial
VTE presentation and the 3-month risk of death, bleeding and PE occurrence.
Potential confounding factors were considered.
Results: 1761 (59%) of the 2984 COPD patients presented initially with PE. They
were more frequently older and female, and less frequently obese or with a history
of VTE than COPD patients with DVT. The 3-month cumulative incidence of
symptomatic PE, death and major bleeding were respectively 1.5% (95%CI [1.1%
- 1.9%]), 10.8% [2.1% - 3.2%] and 2.6% [9.7% - 11.9%]. Factors associated with
these outcomes are presented in Table 1.

Symptomatic PE Death Major Bleeding
OR [95% CI] OR [95% CI] OR [95% CI]

PE as the initial event 1.5 [0.7–3.1] 1.6 [1.1–2.2] 1.8 [1.1–3]
Age>74 NS 1.5 [1.1–2.1] NS
Cancer 3.5 [1.7–7] 5.1 [3.7–7] NS
BMI [18.5–24.9] 1
BMI <18.5 NS 2.8 [1.2–6.6] NS
BMI >24.9 NS 0.5 [0.4–0.7] NS
No previous VTE NS 2 [1.2–3.6] NS
Recent immobilisation >3 days NS 2.4 [1.8–3.3] 1.8 [1.1–2.9]
Recent surgery NS NS 2.2 [1.1–4.2]

NS: non significant.

Conclusions: COPD patients initially presenting with PE are at a 3-month higher
risk of death and major bleeding. Whether more efficient treatments without any
increased bleeding risk (as filter) could improve their prognostic deserves further
research.

413. Asthma management and response

P3951
Effects of formoterol-budesonide combination on residual eosinophilic
inflammation in distal airway of patients with well-controlled moderate
asthma
Hiroyuki Ohbayasshi1,2, Naohiro Shibata1, Mitsuru Adachi2. 1Department of
Allergy and Respiratory Medicine, Tohno-Kousei Hospital, Mizunami, Gifu,
Japan; 2Department of Respiratory and Allergy Medicine, Showa University,
Tokyo, Japan

Aims: To investigate whether formoterol-budesonide combination (FBC, Sym-
bicort TM) controls residual eosinophilic inflammation in the distal airways of
well-controlled asthmatic patients more effectively than salmeterol-fluticasone
propionate combination (SFC).
Methods: Twenty eight outpatients (58.4±19.7yrs) with well-controlled moderate
asthma who had used SFC for more than 3 months were the subjects. Evidence
of eosinophilic cationic protein (ECP) and surfactant protein D (SP-D) in 10%
hypertonic saline-induced sputum was assessed, together with pulmonary fuction
testing, impulse oscillometry system (IOS) and exhaled nitric oxide (FeNO).
Results: Eosinophilic inflammation was detected in the distal airway of eleven
patients (39.3%) and they were switched to FBC (4,5/160ug, 2 inhalations twice
daily). As higher levels of sputum SP-D were obtained from the nearer peripheral
airway area, significantly higher ECP levels in late-phase sputum may indicate
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residual asthmatic inflammation in the peripheral airway. The ECP levels in late-
phase sputum) 255.2±297.1ug/1 at study entry) significantly decrease 60.0±43.7
(p=0.038) and 50.7±48.4 (p0.049) at 4 and 8 weeks after switching to treatment
with the FBC, respectively. The FeNo levels (76.0±69.4 ppb at study entry) also
significantly decreased 29.1±15.7 (p=0.017) at 8 weeks. The R5-R20 and AX
values of IOS parameters also significantly improved after 8 weeks.
Conclusion: This study suggests that the FBC may give better control of residual
eosinophilic inflammation in the distal airway compared to SFC therapy.

P3952
Montelukast as add-on therapy may improve some indices of small airways
involvement in uncontrolled asthmatics
Laura Malagrinò1, Francesco Costa1, Lorenza Melosini1, Antonella Di Franco1,
Giosuè Catapano2, Pierluigi Paggiaro1. 1Cardio-Thoracic and Vascular
Department, University of Pisa, Pisa, Italy; 2Institute of Clinical Physiology,
CNR, Pisa, Italy

Background: Several studies suggest an involvement of small airways in asthma
that may contribute to poor disease control.
Aim: To assess whether montelukast improves indices of small airways involve-
ment and clinical outcomes in asthmatics under regular therapy with medium-high
doses of inhaled corticosteroids and long-acting β2-agonist.
Subjects and methods: 24 nonsmoker asthmatics underwent, at baseline and after
one-month open label therapy with montelukast: FEV1, Single Breath Nitrogen
Whashout for phase III slope (DN2); multiple flows exhaled nitric oxide (NO);
eosinophils in sputum (Eo%); alveolar-arterial differences of respiratory gases
(AaDO2, aADCO2); asthma control obtained by symptoms (S) and variability of
peak expiration flow (�PEF) monitoring.
Results: Patients were divided in controlled (n=7 well controlled, n=10 partially
controlled) and non-controlled (n=7), according to GINA guidelines. After one-
month therapy with montelukast: a) in controlled group, therapy significantly
reduced �PEF (18.2±9.1 vs 13.1±8.1, p=0.007); b) in non-controlled group, ther-
apy significantly reduced only AaDO2 (32.1±7.9 vs 25.8±7.7 mmHg, p=0.034).
Patients were also divided in other two groups according to the number of abnormal
indices of small airways involvement (DN2, CaNO and AaDO2) at baseline: 0-1 vs
2-3 abnormalities. Montelukast reduced �PEF (21.8±7.8 vs 17.3±11.2, p=0.001)
only in patients with 2-3 abnormalities in small airway indices.
Conclusions: Montelukast might improve both functional and clinical indices of
small airways involvement, in controlled and non-controlled asthmatics and this
might be associated with some effects on small airways.

P3953
The eXpeRience registry: Monitoring the “real-world” effectiveness of
omalizumab in allergic asthma
Gert-Jan Braunstahl1, Jo Leo2, Chien-Wei Chen3, Robert Maykut4,
Panayiotis Georgiou2, Guy Peachey2. 1Pulmonary Medicine, St. Franciscus
Gasthuis, Rotterdam, Netherlands; 2Respiratory Medicine, Novartis Horsham
Research Centre, Horsham, West Sussex, United Kingdom; 3Respiratory
Medicine, Novartis Pharmaceuticals Corporation, East Hanover, NJ, United
States; 4Respiratory Medicine, Novartis Pharma AG, Basel, Switzerland

The observational, global eXpeRience registry was established to collect “real-
world” data from omalizumab-treated allergic asthma patients. The registry aims
to collect data on effectiveness/safety of omalizumab for up to 2 years during
standard clinical practice.
This interim analysis included 876 patients (mean age, 44.9 years) with uncon-
trolled allergic (IgE-mediated) asthma receiving 8 months’ omalizumab therapy.
At baseline, mean duration of allergic asthma: 19.5 (SD 13.74) years; mean total
IgE serum levels: 316.6 (SD 419.13) IU/mL.
After 8 months, omalizumab effectively reduced asthma exacerbations/asthma-
related healthcare utilization (Table). Moreover, OCS maintenance therapy was
reduced or stopped in 55.6% patients compared with baseline. Overall, mean
total AQLQ score improved by +1.04 (SD 1.34) and 58.2% patients had a clini-
cally meaningful increase of ≥0.5. Asthma control also improved, with clinically
relevant mean overall ACQ score change of -0.74 (SD 1.174).

Baseline Post-omalizumab
(12 months pre-treatment) (after 8 months of treatment)

Exacerbations, mean (SD)
Clinically significant* 4.8 (5.12) 0.4 (0.73)
Severe† 2.1 (2.67) 0.1 (0.37)

No. asthma-related, mean (SD)
Medical healthcare uses‡ 6.2 (7.08) 0.3 (0.91)
Missed work days 30.7 (58.45) 1.2 (7.43)
Missed school days 15.2 (24.36) 0.2 (1.26)

*Asthma worsening requiring rescue OCS; †clinically significant exacerbation defined as PEF re-
duction to <60% predicted; ‡calculated if all 3 parameters given (asthma related hospitalizations;
emergency room visits; unscheduled doctor visits.)

Results demonstrate omalizumab’s effectiveness in real-life clinical practice, fur-
ther supporting efficacy of omalizumab shown in clinical trials.

P3954
Omalizumab and malignancy: Interim results from the EXCELS study
Mark Eisner, Mary Miller, Will Chou, Abdelkader Rahmaoui, Mary Bradley.
Global Product Development - Inflammation & Respiratory, Genentech Inc.,
South San Francisco, CA, United States

Background: Omalizumab is a biologic for the treatment of moderate-to-severe
persistent allergic asthma that is inadequately controlled with inhaled corticos-
teroids. At the time of FDA approval, the incidence of malignant neoplasms was
higher among patients who had received omalizumab (0.5%) compared to placebo
(0.2%) in clinical trials.
Objective: The EXCELS study is an FDA postmarketing commitment to evaluate
the long-term safety of omalizumab.
Methods: EXCELS is an ongoing prospective observational study of approximately
5000 omalizumab-treated and 2500 non-omalizumab-treated moderate-to-severe
persistent allergic asthma patients aged ≥12 years from 448 US centers who are
followed for up to 5 years. All reported potential malignancies are reviewed by an
independent oncology panel. The primary analysis includes confirmed, incident
study-emergent primary malignancies.
Results: This analysis of malignancy rates was based on interim study report 6
(data through 11/30/2010) which comprises 18,860 person-years in the omalizumab
cohort and 10,947 person-years in the non-omalizumab cohort. Both cohorts had an
average follow-up of 3.8 person-years. The incidence of study-emergent primary
malignancy was 12.78 and 14.48 per 1000 person-years in the omalizumab and the
non-omalizumab cohorts, respectively, corresponding to a rate difference of -1.70
per 1000 person-years (95% CI: -6.43 to 2.21).
Conclusions: In this analysis, the incidence of malignancy was similar in the
omalizumab and non-omalizumab cohorts. These interim results are preliminary
and the study is still ongoing. Because the study is observational, selection and
other biases cannot be excluded.
Funding Source: Genentech, Inc and Novartis Pharmaceuticals Corp.

P3955
Factors influencing the relative effect of leukotriene receptor antagonists
(LTRA) and inhaled corticosteroids (ICS) as monotherapy in persistent
asthma: A systematic review
Bhupendrasinh Chauhan, Francine Ducharme. Clinical Research Unit on
Childhood Asthma (CRUCA), CHU Ste-Justine Hospital Research Center,
Montreal, QC, Canada

Objectives: To compare the safety and efficacy of LTRA with ICS in patients with
asthma across age groups, over time, baseline severity and ICS dose.
Methods: In a systematic review until Dec 2010, we included randomised con-
trolled trials comparing LTRA to ICS for ≥30 days in children and adults with
asthma. The primary outcome was exacerbation requiring systemic steroids. Sec-
ondary outcomes included lung function, asthma control, adverse effects and
withdrawals.
Results: The 54 included trials comprised 13,460 patients (2,795 children) with
mild (42%) or moderate (58%) airway obstruction. In 84% of trials, LTRA was
compared to a low ICS dose over 4-52 weeks. Compared to ICS, 48% more patients
treated with LTRA suffered exacerbations requiring systemic steroids (RR 1.48;
95% CI 1.18, 1.85). There was no significant difference in the magnitude of effect
between children and adults, ICS dose, and over time. The benefit of ICS over
LTRA was greater in patients with moderate vs. mild airway obstruction (RR=2.03
vs. 1.25, p<0.01). FEV1, symptoms, night awakenings, rescue β2-agonist use,
symptom-free days, and quality of life favoured ICS at almost points of time.
LTRA use was associated with more than a 2-fold increased risk of withdrawals
due to poor asthma control (RR 2.58; 95% CI 2.01, 3.30). Both options were
equivalent in the risk of overall side effects.
Conclusions: ICS remains superior to LTRA to prevent exacerbations and improve
asthma control, irrespective of age group, ICS dose, and duration of treatment.
However, the benefit of ICS is significantly greater in patients with moderate
airway obstruction.

P3956
Real-life effectiveness of beclomethasone diproprionate/formoterol extra-fine
combination in adult patients with persistent asthma
Guy G. Brusselle1, Paul Van Den Brande2, Rudy Peché3, Bart Fonteyn4,
Domenico Iacono5, Marianne Blockmans6, Jacques Bruhwyler7,
Wim Hollanders8. 1Department of Respiratory Medicine, Ghent University
Hospital, Ghent, Belgium; 2Department of Respiratory Medicine, AZ
St.-Maarten, Duffel, Belgium; 3Department of Respiratory Medicine, C.H.U. de
Charleroi, Montigny-le-Tilleul, Belgium; 4General Practitioner, Zutendaal,
Belgium; 5General Practitioner, Malmedy, Belgium; 6CROPHA sprl,
Court-Saint-Etienne, Belgium; 7Squarepoint-Pointcarré sprl, Ecaussinnes,
Belgium; 8Medical Department, UCB Pharma NV, Brussels, Belgium

Background: Efficacy and safety of extra-fine beclomethasone dipropionate 100
μg/formoterol 6 μg pMDI (BDP/F) in adult patients with moderate-to-severe
persistent asthma has been demonstrated in double-blind randomized controlled
clinical trials.
Objective: To assess real-life effectiveness of BDP/F on asthma control.
Methods: Non-interventional, prospective, open-label, multicentre study in Bel-
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gium from December 2008 till December 2010. Patients were enrolled by pneu-
mologists and general practitioners (GPs). Visit 1 (Day 0): demographic and
baseline asthma control data collection, initiation of BDP/F treatment; Visit 2
(Day 61-240) and Visit 3 (Day 241-420): evaluation of asthma control by patients
(Juniper ACQ7) and investigators (GINA asthma control score), assessment of
BDP/F safety/tolerability.
Results: 619 patients were enrolled: mean age 48±16.9 years, 54% female, 22.8%
smokers, mean FEV1% pred 78.6±20.0%. At visit 3 the mean daily beclometha-
sone dose was 266±127μg.

Table 1. Evolution of ACQ7 and GINA asthma control scores

Visit 1 Visit 2 Visit 3

ACQ7 (mean ± SD) 2.24±1.13 1.05±0.82* 1.00±0.83*
GINA score improved (% patients)** 46.8 49.3
GINA score stable (% patients)** 44.6 41.7

*P<0.0001 vs Visit 1; **vs Visit 1.

Similar improvements in asthma control, evaluated as patient-reported ACQ7
score or physician-rated GINA asthma control score, were observed in patients
recruited by pneumologists and by GPs. Treatment-related non-serious adverse
drug reactions were reported in 16 patients (2.6%).
Conclusion: The results of this study demonstrate the real-life effectiveness of
extrafine BDP/F in adult patients with moderate-to-severe persistent asthma.

P3957
Effect of budesonide/formoterol, budesonide and terbutaline on
exercise-induced bronchoconstriction in mild intermittent asthma
Nikolaos Lazarinis1, Leif Bjermer2, Kai-Håkon Carlsen3, Barbro Dahlén1,
Tommy Ekström4, Gunilla Hedlin5, Leif Jörgensen4, Teet Pullerits6 ,
Kjell Larsson7. 1Department of Medicine, Division of Respiratory Medicine and
Allergy, Karolinska University Hospital Huddinge, Karolinska Institutet,
Stockholm, Sweden; 2Department of Respiratory Medicine & Allergology, Lund
University Hospital, Lund, Sweden; 3Norwegian School of Sports Sciences,
University of Oslo, Oslo University Hospital, Department of Paediatrics, Oslo,
Norway; 4Medical, AstraZeneca Nordic, Södertälje, Sweden; 5Astrid Lindgren’s
Childrens Hospital, Karolinska University Hospital Solna, Stockholm, Sweden;
6Department of Respiratory Medicine and Allergology, Sahlgrenska University
Hospital, Göteborg, Sweden; 7Unit of Lung and Allergy Research, National
Institute of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden

Objectives: To compare the protective effect over 6 weeks of budesonide/for-
moterol (B/F) as-needed, budesonide (B) once daily, and terbutaline (T) as-needed
on exercise induced bronchoconstriction (EIB) in adults and adolescents.
Methods: Randomized, double-blind, double-dummy, multicenter, parallel group
study (NCT00989833). Patients with EIB (fall in FEV1 ≥10% from pre-exercise
baseline) were treated with either B/F 160/4.5 mg prn, B 400 mg od + T 0.4 mg
prn, or T 0.4 mg prn. All subjects should exercise 3-4 times/week and use B/F
or T pre-exercise and for symptom relief during the study. The primary variable
(max fall in FEV1 post standardized exercise challenge + dry air inhalation)
was investigated by covariance analysis. Symptoms from diary and ACQ were
collected.
Results: 66 patients were randomized. Both B/F and B were superior to T in
protecting against EIB. Mean reduction in post-exercise FEV1 compared with
baseline was 5.4% for B/F (p=0.017 vs T), 6.6% for B (p=0.0026 vs T) vs an
enhanced bronchoconstriction of 1.5% for T. The effect of B/F and B did not
differ significantly (p=0.58). Similar differences between groups were noted for
area under the FEV1 curve and average fall in FEV1. No difference was observed
between B/F, B and T in patient reported symptoms and ACQ. The mean total
budesonide dose was higher in the B group (393mg) than in the B/F group (163
mg).
Conclusion: B/F before exercise and as needed is equally effective as regular
once daily B in protection of EIB in patients with mild intermittent asthma and
more effective than standard treatment with a short-acting beta-agonist used before
exercise and as needed.
Sponsored by AstraZeneca.

P3958
Randomized, placebo-controlled study of asthmatic smokers treated with
montelukast or mid-dose fluticasone
David Price1, Todor Popov2, Leif Bjermer3, Susan Lu4, Romana Petrovic4,
Anish Mehta4, Jolanta Strus4, Polos Peter4, George Philip4. 1Respiratory
Medicine, Primary Care Respiratory Society UK, Univ of Aberdeen, Aberdeen,
United Kingdom; 2Clinic of Allergy & Asthma, Alexander’s University Hospital,
Sofia, Bulgaria; 3Dept of Respiratory Medicine & Allergology, University
Hospital, Lund, Sweden; 4Clinical and Quantitative Sciences, Merck Sharp &
Dohme Corp., Whitehouse Station, NJ, United States

Background: Previous data suggest smoking reduces therapeutic effective-
ness in asthma, particularly for corticosteroids (CS) (Lazarus et al. AJRCCM.
2007;175:783-90). This study evaluates montelukast (Mont) 10mg daily and fluti-
casone propionate (FP) 250μg bid, each compared with placebo (Pbo), in patients
with self-reported active smoking (after previous inability to quit) and asthma.

Methods: Patients (ages 18-55 years, with asthma [≥1 year], FEV1 60%-
90%predicted, airway reversibility [≥12%], and active smoking [≥0.5 to ≤2
packs/day]) were randomized (after a 3-week, single-blind, placebo run-in) to 1
of 3 parallel, 6-month, double-blind treatment arms. Primary efficacy endpoint
was Percent of days with Asthma Control (%days-AC) during treatment; AC was
defined as a composite: β-agonist (SABA) ≤2 puffs/day, no nighttime symptoms
(N-Sxs), and no unscheduled healthcare (U-Hc) or systemic-CS use. Adverse
events (AEs) were also evaluated.
Results: The%days-AC over 6 months of treatment was 45% (Mont [N=347]),
49% (FP [N=336]) and 39% (Pbo [N=336]); p-values for Mont and FP (each vs
Pbo) were p<0.05 and p<0.001, respectively. The difference between Mont and
FP was not significant (p=0.14). Components of%days-AC (SABA and N-Sxs)
also showed significant differences from Pbo, but Asthma Attacks (defined as
U-Hc or systemic-CS use) were infrequent and not significantly different. AEs
occurred in similar proportions among treatment groups.
Conclusion: In a population of asthmatic patients actively smoking cigarettes,
both montelukast 10mg daily and fluticasone 250μg bid significantly increased
the percent of days with asthma control, compared with placebo.

P3959
’Real-life’ persistence beyond the first year of omalizumab treatment in
patients with severe allergic asthma: The R-Pixel study
Alain Michils1, Olivier Vandenplas2, Guy Brusselle3, Christopher Lee4,5,
Jan Van Schoor6, Sandra Gurdain6, Christine Hermans6, Stefaan Vancayzeele6,
Karen MacDonald4, Ivo Abraham4,7 . 1Respiratory Medicine, ULB, Brussels,
Belgium; 2Respiratory Medicine, UCL, Yvoir, Belgium; 3Respiratory Medicine,
UGent, Ghent, Belgium; 4Effectiveness Research, Matrix45, Earlysville, VA,
United States; 5Nursing, Oregon Health & Science University, Oregon, United
States; 6Medical Department, Novartis Pharma, Vilvoorde, Belgium; 7Center for
Health Outcomes and Pharmacoeconomics Research, University of Arizona,
Tucson, AZ, United States

Background: Omalizumab (OMA) treatment has been shown to be effective in
patients with severe allergic asthma (SAA), but published data beyond the first
year of treatment are scarce.
Objectives: To examine the persistence rate (PR), to identify reasons for discon-
tinuation and to determine the response rate (RR) and the clinical effectiveness
beyond the first year of OMA treatment.
Methods: Of 105 patients who were on OMA treatment at the end of the 52w ob-
servational PERSIST study (Respir Med 2009; 103: 1633), 53 (51%) participated in
this study. A retrospective medical chart analysis was performed at approx. 16, 52,
and 68w after the end of the PERSIST study (up to 120w of treatment). Measure-
ments included PR, physician-rated Global Evaluation of Treatment Effectiveness
(GETE), Asthma-related Quality of Life Questionnaire (AQLQ), and systemic
glucocorticosteroid (sGCS) use, emergency room (ER) visits and hospitalizations
for severe exacerbations.
Results: The PR at 120w was 84.9%. Treatment was discontinued in 3 cases by
patient decision (1 relocation, 1 AE, 1 non-compliance with office visits), in 3
patients by joint patient/physician decision (2 complete asthma control, 1 AE)
and in 2 patients due to non-OMA related death. Where data were available, RR
(good+excellent GETE) was >85%. Absolute change of ≥0.5 point in AQLQ
score remained >90% from 0w up to 120w; less than 18.9% of patients required
sGCS, there were no ER visits and only 1 hospitalization during the evaluation
period.
Conclusions: These preliminary results indicate a high PR with OMA beyond the
first year of treatment under “real-life” conditions in SAA patients in Belgium.

P3960
Plasma and urinary concentrations of inhaled salmeterol in healthy and
persons with asthma – Quantifying a doping limit
Morten Hostrup1, Jimmi Elers1, John Henninge2, Kim Dalhoff3,
Vibeke Backer1. 1Research Unit of Respiratory Medicine, Bispebjerg Hospital,
Copenhagen, Denmark; 2Department of Pharmaceutical Chemistry, Aker
University Hospital, Oslo, Norway; 3Clinical Unit of Pharmacology, Bispebjerg
Hospital, Copenhagen, Denmark

Background: Salmeterol is a long acting β2agonist that is used in treatment of
asthma. β2agonists are on WADA and IOC’s prohibited list, but salmeterol is
allowed in therapeutic doses by inhalation. The prohibited list however contains
no urinary limit for salmeterol, which gives athletes the opportunity to inhale
unlimited doses of salmeterol. Large doses of β2agonists may have ergogenic
effects and therefore a quantification of a urine salmeterol limit is necessary.
Purpose: To find plasma and urinary concentrations of inhaled salmeterol by
inhalation in therapeutic dose 100 μg in healthy and persons with asthma. To
discuss a urinary concentration limit for inhaled salmeterol on the prohibited list.
Methods: 10 persons with asthma (A) and 10 healthy subjects (C) were enrolled,
age 24.6±3.9. The subjects underwent two visits. First visit was a pre-examination
with a metacholine provocation and lung function test. On second visit the sub-
jects inhaled 100 μg salmeterol (Serevent©) as a single dose. Blood samples
were acquired at baseline and 0.5, 1, 2, 3, 4 and 6 hours after administration.
Urinary samples were collected at baseline and 4, 8 and 12 hours after adminis-
tration. Plasma and urine samples were analyzed by liquid chromatography mass
spectrometry.
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Results: The peak median urinary concentration was found after 4hrs reaching
0.38±0.26 ng mL-1 in A and 0.38±0.22 ng mL-1 in C. Peak median plasma
concentration was 0.07±0.03 ng mL-1 for A and 0.06±0.03 ng mL-1 in C. No
differences were found between the groups.
Conclusions: Urine salmeterol peak 4h after administration by inhalation. We
propose a salmeterol urine limit of 0.82 ng mL-1 in doping controls.

P3961
The effect of liposome inhalation on non-invasive oxidative stress markers in
patients with bronchial asthma
Alexander Lisitsa, Igor Klimanov, Svetlana Soodaeva. Clinical and Experimental
Biophysics, Pulmonology Research Institute, Moscow, Russian Federation

Background: The liposome inhalation demonstrates an antioxidant activity in the
treatment of various diseases, confirmed both by experimental and clinical studies.
The aim is to carry out a prospective study of antioxidant features of liposome
admission in patients with the exacerbation of bronchial asthma.
Materials and methods: We enrolled 50 patients (age=37±7.5 year, men=64%)
with mild-to-moderate bronchial asthma (FEV1>70%, steroid-naive) in prospec-
tive comparison study. All patients were divided in two groups: group 1 contains
25 patients, who received a liposome inhalation by compression nebulizer once a
day (300 mg of phospholipids in each admission); group 2 contains 25 patients,
who received a traditional therapy (control). Antioxidant activity was determined
by the estimation of the exhaled nitric oxide level (ENO) and total nitrite/nitrate
(TNN) in exhaled breath condensate before and after the investigation period.
Results: There was a significant decrease of ENO level in group 1 from 31.8±2.4
to 7.1±1.4 ppb (p<0.001) after the observing period. In group 2 the ENO level
was decreased from 29.7±3.9 ppb to 25.0±2.5 ppb (not significant). Patients in
both groups had significantly higher levels of TNN before the study (7.9±0.9 μ M
and 8.4±1.1μM respetively). After liposome admission the TNN level in group 1
decreased to 0.9±0.1 μ M (p<0.01) as well as in control group it was at the same
border (7.7±1.4 μM).
Conclusion: The results obtained demonstrate that liposome inhalation admin-
istered once a day during 14-days period has a significant antioxidant effect in
patients with mild-to-moderate bronchial asthma.

P3962
Quantitative IgE levels in asthma and implications for treatment with
omalizumab. Are the cutoffs to narrow?
Mary Lynn Zaremba, Kristin Elliott, Alicia Redford, Nipurn Shah, Syed Ali,
Sridhar Reddy. St.Clair Pulmonary & Critical Care, 1210 10th Avenue, Port
Huron, MI, United States

The use of omalizumab is constrained by the narrow quantitative parameters in
its use. This study looks at experience in a small pulmonary practice as regards
to treatment with omalizumab outside the usual boxed “guideline” quantitative
parameter.
Patients (n=132) with asthma who were treated with omalizumab but had IgE
levels less than (<)30 iu/ml or greater than (>)700 iu/ml which is considered to
be “guideline” quantitative values were asked to complete a questionnaire from
which satisfaction (1-5) and symptom scores (1-4) were extracted. We looked for
a difference in scores when compared to the usual guideline group (IgE levels
30-700 iu/ml) in a small practice.
There was no significant difference between symptom and satisfaction scores
for patients with IgE <30 iu/ml and IgE >700 iu/ml in the usual guideline
group. Symptom scores for <30 iu/ml were p=0.301078 and >700 iu/ml were
p=0.517811. Satisfaction scores for IgE <30 iu/ml were p=0.774777 and >700
iu/ml were p=0.987994031. Difference in symptom scores for <30 iu/ml and
30-700 iu/ml were 0.162617. Difference in symptom scores for >700 iu/ml and
30-700 iu/ml were 0.105474. Difference in satisfaction scores for <30 iu/ml and
30-700 iu/ml were 0.08972. Difference in satisfaction scores for >700 iu/ml and
30-700 iu/ml were 0.004006.
There is need for randomized controlled studies to address the issue of outside
the quantitative box levels of IgE given the vast spectrum of IgE levels in patients
with asthma. On a case by case basis where patients fall outside the quantitative
guidelines, omalizumab may enhance treatment options and improve outcomes in
patients with asthma.

P3963
The effect of statin usage on airway inflammatiory cells and markers, and
clinical indices in asthmatic patients
Sehnaz Olgun Tandogdu1, Berrin Bagci Ceyhan1, Aygun Ikinci2,
Rengin Ahiskali2. 1Pulmonary and Critical Care Department, Marmara
University, Istanbul, Turkey; 2Pathology Department, Marmara University,
Istanbul, Turkey

Introduction: Asthma has been characterized with airway inflammation. Statins
have immunomodulatory properties in addition to lowering cholesterol. However
their effects in asthmatic patients have not been evaluated yet.
Aim: To define the effect of statins on inflammatory markers, cells and clinical
indices in asthmatics.
Method: 51 patients with asthma were included in the study. Pulmonary function

tests (PFT), metacholine bronchoprovocation test, peripheral blood smear, blood
total IgE value, IgE specific sub-groups were evaluated during the initial evaluation.
After taking asthma questionnaires, ACQ and AQLQ, induced sputum samples
were collected. Cells were counted in the induced sputum and the supernatant was
evaluated for IL-2, IL-4, IL-5, IL-6, IL-8, IL-10, TNF-alfa and VEGF levels with
ELISA in all patients at the baseline. 25 asthmatic patients with LDL >130mg/dl
were treated with Rosuvastatin at the following 8 weeks, then all patients were
re-evaluated with the same studies.
Results: 8 week treatment with Rosuvastatin resulted in improvement of MEF
(L/s) (p<0,005), MEF (% pred.) (p<0,0001) and FEV1/FVC (%) (p<0,0001).
Peripheral eosinophilia ratio (from 3.7±1.2% to 2.2±1.1%) (p<0,05), TNF-alfa
(from 0.91±1.1 to 0.22±0.7 pg/ml) (p<0.0001) and IL-6 (from 18.7±23.4 pg/ml
to 9.9±37.2 pg/ml) (p<0.0001) levels decreased. However the questionnaire re-
sults did not change. Controls did not have any improvements in the evaluated
parameters.
Conclusion: We conclude that statins suppress inflammatory and allergic markers
and improve PFT in asthmatic patients. This may be an opportunity to develop a
new treatment for asthmatic patients.

P3964
Stability and achievement of asthma control with higher doses of inhaled
conticosteroids regular treatment
Shih-Lung Cheng. Internal Medicine, Far Eastern Memorial Hospital, Taipei,
Taiwan

Background/purpose: Uncontrolled asthma is characterized by variability. Pre-
vious GOAL study demonstrated that once asthma is achieved, the future risk
of instability is greatly reduced. Higher stability (lower variability) in asthma
control is also associated with a lower future possibility of unscheduled healthcare
resource use. In the study, we attempted to increase inhaled combined agent doses
initially and hypothesized that stability was positively associated with the level of
control achieved.
Methods: This was a prospective study and new diagnosed asthma patients were
included and randomized into two groups. One group was treated with higher doses
(HD) one month then shifted to guideline-practice (GP) treatment and another was
treated with GP therapy model. Peak expiratory flow (PEF), asthma control test
(ACT) and exacerbation times were measured. The follow-up time was 1/2 year.
Results: 39 patients were treated with HD and 40 patients were GP therapy policy.
PEF change were significantly improved in HD group compared with GP (56±17
vs. 45±19, p=0.04). The obvious improvement especially in initial 2 months
(77±39 vs. 52±23, p=0.01). There were significantly differences in ACT change
and exacerbation frequency in patients with mild and moderate persistent asthma
using HD therapy.
Conclusion: Our findings demonstrated that patients with HD treatment were more
improved and stabilized than patients with previous conventional therapy policy.
Further evaluation should be performed more patients and long term follow-up to
confirm the higher doses’ efficiency.

P3965
Comparison of the efficacy of cicleosonide with budesonide in mild to
moderate asthma patients after step-down therapy
Kuo-Chin Chiu1, Jeng-Yuan Hsu2, Ming-Shian Lin3, Wen-Te Liu4,
Chun-Hua Wang4, Han-Pin Kuo4. 1Division of Chest, Department of Internal
Medicine, Saint Mary’s Hospital Luodong, Luodong Town, I-Lan County, Taiwan;
2Division of Chest, Department of Internal Medicine, Taichung Veterans General
Hospital, Taichung, Taiwan; 3Division of Chest, Department of Internal
Medicine, Chiayi Christian Hospital, Chiayi, Taiwan; 4Department of Thoracic
Medicine, Chang Gung Memorial Hospital, Taipei, Taiwan

Inhaled corticosteroids are the most widely used controller treatment for asthma,
and is the stepping down level when asthma is controlled with combination therapy.
Ciclesonide is an inhaled corticosteroid with on-site lung activation that provides
anti-inflammatory activity. The aim of this study was to compare the efficacy of ci-
clesonide (CIC) with budesonide (BUD) in 142 adult patients with mild to moderate
asthma who were well-controlled with a combination of inhaled corticosteroids and
long-acting b2-agonist. They were randomized to receive once-daily ciclesonide
320mg (n=73) or twice-daily 2 inhalations of budesonide 200 mg (n=69) for
12 weeks. The forced expiratory volume in one second (FEV1), maximum mid-
expiratory flow (MMEF) and asthma control test (ACT) score were evaluated.
Tolerability and ranked stratification of patient and physician were assessed. At
the end of study, the withdrawal rate of CIC group (26.4%) was significantly less
than that of BUD group (42.7%, p=0.02). There was no difference of FEV1 and
MMEF throughout 12-week treatment period in CIC group. In BUD group, FEV1
decreased significantly at 4-week (1.8±0.1 L, n=59, p=0.0006) and 12-week of
treatment (1.9±0.1 L, n=39, p=0.01) compared with baseline (2.0±0.1 L, n=69).
MMEF decreased significantly at 4-, 8- and 12-week compared to baseline in BUD
group. ACT score decreased significantly at 4-week of treatment in BUD group
compared with baseline,. There was no difference of ACT score over the 12-week
period in CIC group. In conclusion, cicleosonide was more effective and better
drug adherence than budesonide in the stepping-down treatment of asthma from
combination therapy.
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P3966
The effect of GSK2190915, a 5-lipoxygenase activating protein inhibitor, on
the early asthmatic response to inhaled allergen
Virginia Norris1, Jane Bentley1, Sandra Kent1, Dave Singh2, Malcolm Boyce3,
Brian Leaker4. 1Drug Discovery, GlaxoSmithKline, Stevenage, United Kingdom;
2Respiratory Medicine, Medicine Evaluation Unit, Manchester, United Kingdom;
3Clinical Pharmacology, Hammersmith Medicines Research, London, United
Kingdom; 4Respiratory Medicine, Respiratory Clinical Trials, London, United
Kingdom

Background: GSK2190915 is a potent 5-lipoxygenase activating protein inhibitor,
thereby inhibiting the synthesis of leukotrienes and 5-oxo-ETE.
Objective: To assess the effects of GSK2190915 on the allergen induced early
asthmatic response (EAR).
Methods: 19 patients with mild asthma were enrolled in this 3-centre, double-
blind, 3-way crossover study. They took 10 and 50 mg GSK2190915 and placebo
orally, once daily for 3 days, in randomised order. On Day 3 they had an inhaled
allergen challenge.
Results: GSK2190915 had a significant effect on the EAR, the treatment difference
from placebo for 10 mg was 0.212 L (0.044, 0.379) and for 50 mg was 0.409 L
(0.242, 0.576) for minimum FEV1 in the 2 hours after allergen inhalation. The
magnitude of the effect with 50 mg GSK2190915 in this study was comparable
to that observed with 100 mg on the EAR in a separate study [1]. Safety and
tolerability were good.

Endpoint Placebo GSK2190915
(N=17)

10 mg (N=18) 50 mg (N=19)

Mean minimum FEV1 absolute change
from baseline (0–2h), L –1.137 –0.925 –0.728
(95% CI) (–1.380, –0.894) (–1.166, –0.685) (–0.966, –0.490)

Mean weighted mean FEV1 absolute
change from baseline (0–2h), L –0.540 –0.423 –0.236
(95% CI) (–0.710, –0.369) (–0.592, –0.255) (–0.403, –0.070)

Mean % attenuation of the placebo response
to allergen minimum FEV1 (0–2h) 18.6 36.0

Mean % attenuation of the placebo response
to allergen weighted mean FEV1 (0–2h) 21.5 56.2

Conclusion: GSK2190915 has shown a significant, dose related, inhibition of the
EAR to inhaled allergen.
References:
[1] V Norris et al. ERS conference 2011.
ClinicalTrials.gov identifier NCT00812773

P3967
Asthma control and lung function after step down from high dose ICS/LABA
combination therapy
Pierluigi Paggiaro1, Gabriele Nicolini2 , Nunzio Crimi3, Leonardo Maria Fabbri4 ,
Dario Olivieri5, Andrea Rossi6, Alberto Papi7. 1Cardio-Thoracic and Vascular
Department, University of Pisa, Pisa, Italy; 2Medical Affairs, Chiesi
Farmaceutici, Parma, Italy; 3Department of Internal and Specialistic Medicine,
Section of Respiratory Diseases, University of Catania, Catania, Italy; 4Section
of Respiratory Diseases, University of Modena, Modena, Italy; 5Department of
Clinical Sciences, University of Parma, Parma, Italy; 6Department of
Pneumology, Azienda Ospedaliera Universitaria Integrata di Verona, Verona,
Italy; 7Research Center on Asthma and COPD, University of Ferrara, Ferrara,
Italy

Rationale: Guidelines recommend asthma treatment to be adjusted to the lowest
dose maintaining control.
Objectives: To evaluate whether lung function and asthma control can be main-
tained in patients treated with high dose ICS/LABA combination after step-down.
Methods: Prospective, multinational, randomized, open label, parallel group
controlled trial. Patients treated with high dose (1000/100 μg daily) fluticas-
one/salmeterol (FP/S) either DPI or pMDI entered a 2-month run-in with FP/S
Diskus 1000/100 μg daily. Controlled patients (GINA) were treated with either
FP/S Diskus 500/100 μg daily or extrafine beclomethasone/formoterol (BDP/F)
pMDI 400/24 μg daily for 6 months. Morning PEF was the primary outcome.
Secondary outcomes included asthma control.
Results: 378 patients were evaluated for ITT; previous treatment was DPI in
87% of patients. Equivalence was shown in morning PEF at the end of treatment
(difference between means 2.49 L/min; 95% CI -13.43 to 18.42).
Morning PEF remained above 95% predicted throughout the study, though absolute
values decreased (414.4 to 397.1 L/min for BDP/F; 429.7 to 394.6 L/min for FP/S;
p=0.0001). Asthma control was maintained in the majority of patients with no

Parameter BDP/F (n=187) FP/S (n=191) Between groups p value

Controlled, % pts 89.7 84.0 0.291
Partly controlled, % pts 6.7 9.7 0.291
Uncontrolled, % pts 3.6 6.3 0.291
Severe exacerbations, % pts 2.1 2.7 1.000

worsening in FEV1 measured at clinics, symptoms score, use of rescue medication
and no differences in any parameter including exacerbations.
Conclusions: Patients controlled with high dose ICS/LABA DPI can be stepped-
down to medium dose either DPI or extrafine pMDI mantaining asthma control.

P3968
Risks of diabetes mellitus and hyperglycaemic adverse events in patients with
asthma taking inhaled corticosteroids
Paul O’Byrne1, Stephen Rennard2, Radner Finn3, Stefan Peterson3,
Lars-Goran Carlsson3, Don Sin4. 1Michael G DeGroote School of Medicine,
McMaster University, Hamilton, Canada; 2Internal Medicine Section of
Pulmonary and Critical Care, Nebraska Medical Center, NE, United States;
3Clinical Sciences, AstraZeneca R&D, Lund, Sweden; 4Department of Medicine,
University of British Columbia, Vancouver, Canada

Background: A recent study of patients with lung disease and with prescriptions
for inhaled corticosteroids (ICS) detected a 34% increased risk of diabetes mellitus.
Methods: A retrospective analysis evaluated the double-blind, placebo-controlled,
clinical trials in asthma (duration >3 months) in patients ≥4 years of age, involv-
ing budesonide (BUD) or BUD/formoterol (26 trials, n=9067 for BUD; n=5926
for placebo). A supplementary dataset evaluated all double-blind, non-placebo
controlled trials in asthma (duration >3 months), involving the use of ICS (60
trials, n=33496 for BUD, n=2773 for fluticasone propionate [FP]). Cox propor-
tional hazards regression modelling, both adjusted and not adjusted by study, was
used to estimate the relative effect of ICS on diabetes mellitus/hyperglycaemia
adverse events (AEs) or serious adverse events (SAEs) in both the primary and
supplementary datasets.
Results: In the primary dataset, the occurrence of diabetes mellitus/hyperglycaemia
AEs was 0.13% for BUD and 0.13% for placebo (HR 0.98 [95% CI: 0.38–2.50],
p=0.96); the occurrence of diabetes mellitus/hyperglycaemia SAEs was 0% for
BUD and 0.05% for placebo. In the supplementary dataset, the occurrence of
diabetes/hyperglycaemia as AE and SAE was 0.19% and 0.03%, respectively.
There was no increased risk with higher doses of BUD, nor any difference between
BUD and FP. The risk for diabetes mellitus/hyperglycaemia increased with age,
BMI and disease severity.
Conclusion: This retrospective analysis of all double-blind trials with BUD in
asthmatic patients did not demonstrate any increased risk of diabetes melli-
tus/hyperglycaemia with BUD treatment.
Funded by AstraZeneca.

P3969
Increased incidence of pulmonary embolism in severe asthma
Christof Majoor1, Pieter Kamphuisen2, Lous Rijssenbeek-Nouwens3, Tom van
der Poll4 , Aelko Zwinderman5, Peter Sterk1, Harry Büller2, Elisabeth Bel1.
1Department of Pulmonology, Academic Medical Centre, Amsterdam,
Netherlands; 2Department of Vascular Medicine, Academic Medical Centre,
Amsterdam, Netherlands; 3Department of Pulmonology, Netherlands
Asthmacenter Davos, Davos Wolfgang, Switzerland; 4Center for Experimental
and Molecular Medicine, Academic Medical Centre, Amsterdam, Netherlands;
5Department of Medical Statistics, Clinical Epidemiology and Biostatistics,
Academic Medical Centre, Amsterdam, Netherlands

Introduction: Many patients with severe asthma need inhaled (ICS) and chronic
oral (OCS) corticosteroids for asthma control. OCS are associated with hyperco-
agulability and increased risk of venous thromboembolism (VTE). Also asthma
itself is associated with a prothrombotic state (Brims 2009).
Hypothesis: The incidence of VTE is increased in asthma, and associated with
asthma severity and OCS use.
Methods: 166 Outpatients with mild-moderate asthma (mean (range) age 49yr
(18-80), 56% female, all using ICS), and 139 patients with severe asthma (52yr
(18-77), 62% female, 39% using OCS) from 3 clinics in the Netherlands and
Davos, Switzerland, were consecutively included in a cross-sectional study. Pa-
tients completed a questionnaire about previous VTE, risk factors and medication
use. All VTE events were objectively diagnosed. Data were compared with the
available incidence (ages 50-54 yr) in the general population (Naess 2007).
Results: Deep vein thrombosis (DVT) occurred in 3 and 2 patients with severe and
mild-moderate asthma resp. and pulmonary embolism (PE) in 11 and 3. Overall
incidence was 1.77/1000 person yr in severe asthma vs 0.7 in mild-moderate asthma
and 1.03 in the general population. The relative risk of PE for severe asthma was
5.5 (95% CI: 1.24-24) and independently associated with >2 exacerbations/yr (RR
12.63, 1.48-107) and chronic OCS use (RR 8.21, 1.57-43). The risk of DVT was
0.50 (0.13-1.96). In mild-moderate asthma risks were not increased.
Conclusions: Patients with severe asthma have a 5.5-fold increased incidence of
pulmonary embolism, which is associated with exacerbation frequency and chronic
oral corticosteroid use.
Implication: Pulmonary embolism may be important in the prognosis and man-
agement of severe asthma.
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P3970
Effects of hydrocortisone on acute beta-blocker and histamine induced
bronchoconstriction
Philip Short, Peter Williamson, Lorna McKinlay, Brian Lipworth. Asthma and
Allergy Research Group, University of Dundee, Dundee, United Kingdom

Introduction and objectives: The benefits of chronic beta-blockade in asthma
have recently been questioned, however concerns of bronchoconstriction persist
with the greatest risk after first dose. We investigated the safety of acute exposure
to propranolol in asthmatics, sequentially challenged with histamine to mimic
an asthma exacerbation and evaluated the role of hydrocortisone in potentiating
salbutamol reversibility.
Methods: Persistent atopic asthmatics, ≤1000μg/day budesonide performed a
randomised double-blind placebo-controlled crossover study. Following 10mg or
20mg of oral propranolol, patients received 400mg iv. hydrocortisone or placebo,
followed by histamine challenge with nebulised salbutamol 5mg and ipratropium
500mcg recovery.
Results: 13 patients completed per protocol. Hydrocortisone did not potenti-
ate salbutamol recovery post-propranolol and histamine challenge. Beta-blocker
induced bronchoconstriction was demonstrated by spiromery and IOS. For the
placebo visit, FEV1% fell 4.7% 2hrs post-propranolol whilst R5% increased
31.3%. On both visits FEV1% and R5% returned to baseline after salbutamol
post-histamine.

Conclusion: Nebulised salbutamol produced a full recovery after propranolol
and histamine induced bronchoconstriction, independent of hydrocortisone use.
Our findings offer reassurance to those undertaking further evaluation of chronic
beta-blockade as a potential treatment for asthma.

414. Drug delivery and pharmacokinetics II

P3971
Safety, tolerability, pharmacodynamics (PD) and pharmacokinetics (PK) of
GSK573719 inhalation powder in healthy subjects
Anthony Cahn1, Rosalind Lovick2, Amy Newlands3, Amanda Deans4,
Isabelle Pouliquen5, Andrew Preece2, Dennis Kelleher6, Rashmi Mehta7,
Ruth Tal-Singer8. 1Respiratory Medicine Discovery and Development,
GlaxoSmithKline, Stevenage, United Kingdom; 2Clinical Pharmacology Science
and Study Operations, GlaxoSmithKline, Uxbridge, United Kingdom; 3Discovery
Biometrics, GlaxoSmithKline, Uxbridge, United Kingdom; 4Statistics,
GlaxoSmithKline, Uxbridge, United Kingdom; 5Clinical Pharmacology
Modelling and Simulation, GlaxoSmithKline, Uxbridge, United Kingdom;
6Respiratory Medicines Discovery and Development, GlaxoSmithKline, Research
Triangle Park, United States; 7Clinical Pharmacology Modelling and Simulation,
GlaxoSmithKline, Research Triangle Park, United States; 8Respiratory Medicines
Discovery and Development Centre, GlaxoSmithKline, King of Prussia, United
States

Introduction: GSK573719 is a new long-acting muscarinic antagonist offering
sustained 24-hour bronchodilation in development for the treatment of chronic
obstructive pulmonary disease (COPD).
Objectives: To investigate the safety, tolerability, PD and PK of single inhaled
doses of GSK573719.
Methods: This double-blind, placebo-controlled, crossover, dose-escalation study
randomised 20 ipratropium-responsive healthy male subjects to GSK573719 (10–
350μg), tiotropium bromide (TB; 18μg) and placebo.
Results: Eighteen subjects completed all 5 treatment periods. Adverse events
(AEs) were mainly mild-to-moderate; no serious AEs were reported. One severe
non-drug related AE was reported (increased creatine phosphokinase). 95% confi-
dence intervals were assessed for statistical significance of PD data. Significantly
higher specific airways conductance (sGaw) was observed, versus placebo, for
GSK573719 100 and 250μg at 12h, and for GSK573719 350μg and TB at 12h
and 24h. FEV1 values were also significantly greater than placebo for GSK573719

100 and 350μg at 12h and 24h and for TB at 24h. GSK573719 plasma Cmax
(maximum plasma concentration) occurred at a median tmax of 5min, followed by
a rapid decline to below the lower limit of quantification by 6h. Between subjects
Cmax variability was moderate-to-high (38–57%).
Conclusion: In this first-in-human study, GSK573719 demonstrated adequate
safety, tolerability and prolonged bronchodilation, suggesting the potential for
once-daily administration in COPD.
Funded by GSK (AC4105209)

P3972
Safety, tolerability and pharmacokinetics (PK) of repeated doses of
GSK573719 inhalation powder, a new long-acting muscarinic antagonist, in
healthy adults
Rashmi Mehta1, Kelly Hardes2, Anthony Cahn3, Amy Newlands4,
Alison Donald5, Andrew Preece2, Dennis Kelleher6, Glenn Crater7. 1Clinical
Pharmacology Modelling Simulation, GlaxoSmithKline, Research Triangle Park,
United States; 2Clinical Pharmacology Science and Study Operations,
GlaxoSmithKline, Uxbridge, United Kingdom; 3Respiratory Medicine Discovery
and Development, GlaxoSmithKline, Stevenage, United Kingdom; 4Discovery
Biometrics, GlaxoSmithKline, Uxbridge, United Kingdom; 5Quantitative
Sciences, R&D, GlaxoSmithKline, Uxbridge, United Kingdom; 6Respiratory
Medicine Discovery and Development, GlaxoSmithKline, Research Triangle Park,
United States; 7Respiratory and Immuno-Inflammation Medicine Development
Center, GlaxoSmithKline, Research Triangle Park, United States

Introduction: GSK573719 is a new long-acting muscarinic antagonist offering
sustained 24-hour bronchodilation in development for the treatment of COPD.
Objectives: To evaluate the safety, tolerability and PK of repeated once-daily
doses (14 days) of GSK573719 dry powder inhalation (DPI).
Methods: In this single-centre, double-blind, parallel-group study, 36 healthy
adults were randomised 3:1 to GSK573719 (250μg, Cohort 1; 750μg, Cohort 2;
1000μg, Cohort 3) or placebo as DPI once daily for 14 days.
Results: Most adverse events (AEs) were mild and all resolved during the study;
the most frequent drug-related AEs were headache and pharyngolaryngeal pain
(0–2 subjects per group). No clinically relevant abnormalities or changes were
seen in laboratory results or vital signs. There were no clinically significant ECG
abnormalities or heart rate changes. Although 41–67% of plasma PK samples were
non-quantifiable, available data showed a median tmax of 5–15min, mean t 1

2
(Day

14) of 26–28h (25–35h from urine PK). Although visual assessment of Ctau data
suggested that steady state was achieved following 6 to 8 days of dosing, there was
large data variability. Urinary excretion of unchanged GSK573719 was 1–1.5% of
the total dose on Day 1 and 3.9–4.5% at steady state. Accumulation (Day 14:Day
1) was 1.5–3x based on plasma PK (3–4.5x on urine PK). There was no correlation
between GSK573719 systemic exposure and pharmacodynamic variables.
Conclusion: GSK573719 was well tolerated by all subjects and no safety concerns
were identified even at the highest dose, supporting the continued development for
COPD.
Funded by GSK (AC4106889; NCT00475436)

P3973
The pharmacokinetics (PK) and pharmacodynamics (PD) of repeat inhaled
administration of fluticasone furoate (FF) in healthy Caucasian, Chinese,
Japanese and Korean subjects
Ann Allen1, Joanne Bal2, Anne Cheesbrough3, Melanie Hamilton4,
Rodger Kempsford5. 1Clinical Pharmacology Modelling & Simulation,
GlaxoSmithKline R&D, Stevenage, Hertfordshire, United Kingdom; 2Clinical
Pharmacology Science & Study Operations, GlaxoSmithKline R&D, Stockley
Park, Middlesex, United Kingdom; 3Discovery Biometrics, GlaxoSmithKline
R&D, Uxbridge, Middlesex, United Kingdom; 4Inhaled Product Development,
GlaxoSmithKline R&D, Ware, Hertfordshire, United Kingdom; 5Respiratory
Medicine Development Centre, GlaxoSmithKline R&D, Stevenage, Hertfordshire,
United Kingdom

Introduction: FF is an ICS still active at 24h, being developed as once daily (OD)
inhaled treatment in combination with vilanterol (VI) a long-acting beta2-agonist,
for asthma and COPD. Early data suggested that FF systemic exposure might be
higher in Japanese subjects than in Caucasians.
Objective: To evaluate and compare the PK and systemic PD effects of FF in
Caucasian (Ca), Chinese (Ch) Japanese (J) and Korean (K) subjects when delivered
via a novel dry powder inhaler.
Methods: Open-label, randomised, two-way crossover study. Healthy male and
female Ca, Ch, J and K subjects [20/group] received OD inhaled FF (200mcg (7
days) then 800mcg (7 days)) and single i.v. 250mcg FF. PK was obtained on Day
(D) 1 and/or D7 and PD (cortisol) data on D7 at 200mcg only.
Results: FF Cmax and AUC values were consistently higher in Ch, J and K subjects
compared with Ca subjects (Mean ratio: Cmax; 1.35-1.78 and AUC; 1.27-1.75).
Repeat inhaled FF 200mcg showed no difference in serum cortisol 0-24h weighted
mean between Ca and Ch or K subjects but this was 22% (90% CI:12-30) lower in J
subjects compared to Ca subjects. All treatments were safe and well tolerated with
no quantitative or qualitative differences in safety endpoints between ethnic groups.
Conclusion: FF systemic exposure was higher (< 2-fold) in Chinese, Japanese and
Korean subjects compared to Caucasians. Lowered serum cortisol was only seen
in Japanese subjects and was without any clinical consequence. Further clinical
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studies in Japanese subjects to evaluate the safety and efficacy of FF 100 and
200mcg are underway.
Funded by GSK (HZA113477; NCT01000597)

P3974
The pharmacokinetics (PK) of fluticasone furoate (FF) in healthy Caucasian,
Chinese, Japanese and Korean subjects
Ann Allen1, Joanne Bal2, Anne Cheesbrough3, Melanie Hamilton4,
Rodger Kempsford5. 1Clinical Pharmacology Modelling & Simulation,
GlaxoSmithKline R&D, Stevenage, Hertfordshire, United Kingdom; 2Clinical
Pharmacology Science & Study Operations, GlaxoSmithKline R&D, Stockley
Park, Middlesex, United Kingdom; 3Discovery Biometrics, GlaxoSmithKline
R&D, Uxbridge, Middlesex, United Kingdom; 4Inhaled Product Development,
GlaxoSmithKline R&D, Ware, Hertfordshire, United Kingdom; 5Respiratory
Medicine Development Centre, GlaxoSmithKline R&D, Stevenage, Hertfordshire,
United Kingdom

Introduction: FF is an ICS still active at 24h, being developed as once daily
(OD) treatment in combination with vilanterol (VI) a long-acting beta2-agonist,
for asthma and COPD. Early data suggested that FF systemic exposure might be
higher in Japanese subjects than in Caucasians.
Objective: To evaluate and compare FF PK in Caucasian (Ca), Chinese (Ch)
Japanese (J) and Korean (K) subjects following FF administration via a novel dry
powder inhaler and i.v. infusion.
Methods: Open-label, randomised, two-way crossover study. Healthy male and
female Ca, Ch, J and K subjects [N=20/group], randomised to receive OD inhaled
FF (200mcg (7 days) then 800mcg (7 days)) and single i.v. 250mcg FF dose. PK
data were obtained on D1 and/or D7.
Results: The inherent PK characteristics of i.v. FF were similar in Ca, Ch, J and K
subjects, consistent with similar CYP3A4 activity in each population. Inhaled FF
systemic exposure was higher at both doses (AUC ratio: 1.27 to 1.75) in Ch, J and
K subjects, compared with Ca subjects, reflecting higher bioavailability (800mcg
D7: 14.3% to 16.3% v 10.4%, respectively). Deconvolution analysis suggested
that inhaled FF resided in the lungs of Ch, J and K subjects for longer than in Ca
subjects, a likely reason for seeing greater bioavailability. All treatments were safe
and well tolerated with no marked quantitative or qualitative differences in safety
endpoints between the ethnic groups.
Conclusion: Following inhaled FF there was higher (< 2-fold) systemic exposure
in Chinese, Japanese and Korean subjects compared with Caucasian subjects,
although there were no safety or tolerability consequences.
Funded by GSK (HZA113477; NCT01000597)

P3975
Glycopyrrolate MDI demonstrates comparable efficacy and safety to
tiotropium DPI in a randomized, double-blind, placebo-controlled phase 2b
study in patients with COPD
Chadwick Orevillo1, Earl St. Rose1, Shannon Strom2, Tracy Fischer2,
Michael Golden2, Mervyn Thomas3, Colin Reisner1. 1Clinical Development,
Pearl Therapeutics, Inc., Morristown, NJ, United States; 2Regulatory Affairs and
Quality, Pearl Therapeutics, Inc., Raleigh, NC, United States; 3Biostatistics,
Emphron Informatics Pty Ltd., Toowong, Queensland, Australia

Rationale: Anticholinergics (LAMAs) are central to the management of patients
with COPD. Tio (Spiriva® Handihaler® 18 μg), is a LAMA approved as a dry
powder inhaler (DPI) for the treatment of COPD. The availability of a LAMA in
an MDI formulation could provide a needed alternative method of administration.
Pearl Therapeutics’ proprietary porous particle technology allows the formulation
of glycopyrrolate in an MDI format (GP-MDI). In a previous single-dose, Phase
2a study, GP-MDI showed comparable efficacy and safety to Tio. Based on these
findings, Pearl evaluated GP-MDI compared to Tio in a chronic dosing study.
Methods: In a randomized, double-blind, customized, unbalanced, incomplete
block, crossover study conducted in patients with moderate to very severe COPD,
GP-MDI 36 μg was compared to placebo (PL) and Tio (open-label). GP-MDI and
PL were administered BID for 1 week; Tio was administered QD for 1 week. The
primary efficacy endpoint was FEV1 AUC0-12 on Day 7 relative to pre-dose base-
line at the start of treatment. Secondary endpoints included peak FEV1, morning
trough FEV1, and safety assessments.
Results: GP-MDI 36 μg and Tio were superior to PL for the primary endpoint
(189 and 195 mL respectively, P<0.0001 all comparisons). GP-MDI 36 μg was
non-inferior to Tio for this endpoint (mean difference = -6 mL, 95% CI: -49, +38
mL). Secondary endpoints confirmed the overall efficacy of GP-MDI and Tio.
GP-MDI 36 μg was safe and well tolerated with a similar safety profile to Tio.
Conclusion: Pearl’s GP-MDI 36 μg demonstrated comparable efficacy and safety
to Tio, supporting further development in patients with COPD.

P3976
The absolute bioavailability of fluticasone furoate (FF) and vilanterol (VI)
trifenatate following inhaled administration in combination in healthy
subjects
Ann Allen1, Joseph Bianco2, Joanne Bal3, Lee Tombs4, Rodger Kempsford5.
1Clinical Pharmacology Modelling & Simulation, GlaxoSmithKline R&D,
Stevenage, Hertfordshire, United Kingdom;2Clinical Pharmacology Science &

Study Operations, GlaxoSmithKline R&D, Randwick, New South Wales,
Australia; 3Clinical Pharmacology Science & Study Operations,
GlaxoSmithKline R&D, Uxbridge, Middlesex, United Kingdom; 4Statistics &
Programming, Satellite, Slough, Berkshire, United Kingdom; 5Respiratory
Medicine Development Centre, GlaxoSmithKline R&D, Stevenage, Hertfordshire,
United Kingdom

Introduction: A combination of the novel corticosteroid FF and long acting
beta2-agonist VI (FF/VI) is currently under development as a once-daily inhaled
treatment for asthma and COPD.
Objective: To determine the absolute bioavailability of FF and VI when ad-
ministered in combination as FF/VI from a novel dry powder inhaler in healthy
subjects.
Methods: In this open-label, non-randomised, three-way crossover, single-dose
study, male and female subjects [N=16] received (in order) a single inhaled dose
of FF/VI 800/100mcg (4 inhalations of 200/25mcg), a single 250mcg intravenous
(i.v.) dose of FF and a single 55mcg i.v. dose of VI. FF and VI pharmacokinetic
data were obtained up to 48h post-dose.
Results: The average absolute bioavailability of FF when inhaled as FF/VI relative
to i.v. FF was 15% (90% CI: 13, 18). The average absolute bioavailability of VI
when inhaled as FF/VI relative to i.v. VI was 27% (90% CI: 22, 35). Both FF and
VI were rapidly cleared and widely distributed following i.v. dosing. FF showed
longer retention in the lung than VI following inhaled administration with the time
for 90% of the total to be absorbed from the lung on average, 35.2h and 3.8h,
respectively. All treatments were safe and well tolerated even though this study
evaluated multiples of the likely inhaled therapeutic dose (200/25mcg).
Conclusion: In healthy adult subjects the absolute bioavailability of FF was 15%
and for VI was 27% following a single inhaled dose of FF/VI delivered via a novel
dry powder inhaler.
Funded by GSK (HZA102934, NCT01299558)

P3977
No pharmacodynamic (PD) and pharmacokinetic (PK) interaction of
riociguat (BAY 63-2521) and aspirin
Reiner Frey1, Wolfgang Mück1, Sigrun Unger2, Michael Reber1,
Jörn Krätzschmar1, Corina Becker1, Georg Wensing1. 1Clinical and
Pharmacology, Bayer HealthCare AG, Wuppertal, Germany; 2Global
Biostatistics, Bayer HealthCare AG, Wuppertal, Germany

Objectives: Riociguat, an oral soluble guanylate cyclase (sGC) stimulator, is a
new candidate for treatment of pulmonary hypertension (PH). Riociguat increases
cGMP production through a novel dual mode of action: direct NO-independent
stimulation of sGC; and increasing sensitivity of sGC to low levels of NO.
Riociguat and aspirin are likely to be used together in PH. This randomized,
open-label, crossover study investigated potential PD and PK interactions between
the 2 drugs.
Methods: Participants took 2.5 mg/day riociguat, two morning doses of 500 mg
aspirin, or both treatments concomitantly.
Results: Eighteen healthy men (mean age 34.8 years) were enrolled. Six of 17
participants in the safety evaluation reported ≥1 treatment-emergent adverse event
(AE). All AEs were mild except 1 case of moderate headache following riociguat
administration. Fifteen participants were valid for PD/PK analysis. Riociguat PK
were independent of aspirin coadministration. One hour after coadministration of
riociguat and aspirin, the mean increase in fraction unbound was 19% for riociguat
and 24% for its metabolite M-1 (BAY 60-4552) indicating mild displacement by
salicylic acid, the main aspirin metabolite. Effects of aspirin on bleeding time,
platelet aggregation and plasma thromboxane B2 were not affected by concomitant
riociguat. Riociguat alone had no effect on PD variables.
Conclusion: Riociguat demonstrated no clinically relevant PD or PK interaction
with aspirin. Coadministration of riociguat and aspirin does not require dose adjust-
ment. Phase 3 randomized controlled trials are investigating riociguat in chronic
thromboembolic pulmonary hypertension or pulmonary arterial hypertension.

P3978
How can we improve patient use of inhaler devices in COPD?
Mathieu Molimard1, Karen Giorgi-Vigo2. 1Department of Pharmacology,
Université Victor Segalen, Bordeaux, France; 2Respiratory Medicine, Novartis
Pharma AG, Basel, Switzerland

Introduction: “Ease of use” is traditionally seen as a key factor in COPD inhaler
choice. Our aim was to assess patient and healthcare professional (HCP) needs
and problems with inhalers and to assess options to satisfy these needs, enabling
better patient adherence with maintenance inhalers.
Methods: 1008 HCPs and 490 patients (≥18 yrs) participated in an online survey.
Sawtooth Software’s ACA and CBC products were used to collect, randomize and
measure relative impact of features in utility values (positive vs. negative choice
impacts).
Results: Overall, with current devices, patients indicate a lack of full certainty that
they have taken the full dose correctly (rating of only 4.3 for Asthma, 5.3 for COPD;
1–7 scale). HCPs place far more importance on increasing patient satisfaction and
demand than other attributes, reasoning this aids adherence. Similarly, patients
want ease of use and features to aid adherence (a dose reminder and improvements
over dose counters) to address their primary unmet need of uncertainty in inhaling
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all doses fully. Device type (MDI, DPI, multidose, singledose) has little impact in
HCP choice (COPD HCP utilities: patient satisfaction and demand +92, multidose
DPI –6, dose counter –3).
Conclusion: Issues such as dose counters and multidose vs. singledose have little
impact on physician demand. Satisfying patient need for true dose confirmation
can drive patient satisfaction and adherence. Patients need devices that assure them
that they have taken the full dose to be more adherent, and HCPs need devices that
drive patient demand and adherence.

P3979
Patient assessments of ease of use of Genuair® versus Aerolizer® and
HandiHaler®

Rainard Fuhr1, Helgo Magnussen2, David Singh3, Gonzalo de Miquel4,
Cynthia Caracta5, Esther Garcia Gil4. 1Early Phase Clinical Unit, PAREXEL
International GmbH, Berlin, Germany; 2Pulmonary Research Institute, Hospital
Grosshansdorf, Grosshansdorf, Germany; 3Medicines Evaluation Unit, University
of Manchester, Manchester, United Kingdom; 4R&D Centre, Almirall, Barcelona,
Spain; 5Clinical Development, Forest Research Institute, NJ, United States

Introduction: The Genuair®* inhaler, a multidose, dry powder inhaler, has been
developed to provide reliable and effective delivery of inhaled medications in-
cluding aclidinium bromide, which is in clinical development for the treatment of
chronic obstructive pulmonary disease (COPD).
Aim: To report data from two Phase II studies that included patient assessments
of the convenience of Genuair® versus Aerolizer® and HandiHaler®, respectively.
Methods: Both studies were randomised, double-blind, double-dummy, cross-over
trials in patients with moderate to severe COPD. In the first study, 79 patients
received treatment over seven-day periods via Genuair® and Aerolizer®. In the
second study, 30 patients received treatment over 15-day periods via Genuair®

and HandiHaler®. At the end of the studies, patients were asked to evaluate their
impressions of inhaler conveniences.
Results: Patient assessments of the different inhalers are presented in Table 1.

Conclusions: Patient assessments of convenience were higher for the Genuair®

inhaler versus the Aerolizer® or HandiHaler®.
These studies were supported by Almirall S.A., Barcelona, Spain, and Forest
Laboratories, Inc, New York, USA.
*Genuair® is a registered trademark of Almirall S.A.

P3980
Comparison of the bronchoprotective effects of two salbutamol suplphate
HFA pMDI using methacholine challenge testing
Juliet Rebello1, Mayuri Mangale1, Siddarth Chachad1, Geena Malhotra1,
Shrinivas Purandare1, Sundeep Salvi2, Bill Brashier2, Anthony Mesquita3,
Lalita Fernandes3, George D’Souza4. 1Clinical Research Deparatment, Cipla
Ltd., Mumbai, Maharashtra, India; 2Clinical Research Deparatment, Chest
Research Foundation, Pune, Maharashtra, India; 3TB and Chest, Goa Medical
College, Panaji, Goa, India; 4Dep. of Pulmonology, St. Johns Medical College,
Banglore, India

Background: Clinically, methacholine challenge has been widely used for the
detection and quantitation of bronchial responsiveness. This study assessed the
bronchoprotective effects of two salbutamol HFA pMDI formulations using metha-
choline challenge.
Aim: The aim of this study was to evaluate equivalence between Salbutamol
sulphate HFA pMDI (Cipla Ltd, India: test product) and Ventolin Evohaler HFA
pMDI (Allen & Hanburys, UK: reference product) in terms of bronchoprotective
effect against the methacholine challenge.
Methods: This was a randomised, double blind, double dummy, four period,
crossover study. At each treatment visit patients administered either one puff (100
μg) or two puffs (200 μg) of either the test or the reference product. On each of
the treatment days, two methacholine challenge tests were performed, one before
dosing & one 10 minutes after dosing.
Other safety parameters (serum potassium, blood glucose, tremor and ECG) were
also assessed at each treatment visit.
Results: Out of 57 randomised patients 52 were included in the ITT & 46 in the
PP population. The estimated mean difference in the PP population between the
high dose (200 μg) of the two formulations was 0.2081 (95% CI -0.2400,0.6561)
and between the low dose (100 μg) of the two formulations was -0.2362 (95%
CI -0.6809, 0.2085). For both doses, the 95% CI was within clinically relevant
equivalence limits of ± 1 DD.
Conclusion: The bronchoprotective effect of salbutamol sulphate HFA pMDI

(Cipla Ltd, India) against methacholine induced bronchoconstriction was equiv-
alent to salbutamol sulphate HFA pMDI (Ventolin Evohaler, Allen & Hanburys,
UK). Both the products were safe and well tolerated.

P3981
Preference of the inhaler device and assessment of the technique among the
asthmatic and COPD patients
Walid Tarsin1,2, Ishraq Alshamli1, Mokhthar Soussi1. 1Respiratory Department,
Tripoli Medical Center, Tripoli, Libyan Arab Jamahiriya; 2Pharmacology and
Clinical Pharmacy Department, School of Pharmacy, Elfateh University, Triploi,
Libyan Arab Jamahiriya

Different inhaler devices (IDs) are available for delivering treatments to patients
with asthma & COPD. They have different technique which can easily confuse
patients, resulting in incorrect use. The aim of this study was to evaluate the
preference of the IDs and assessment of inhaler technique among the asthmatic
and COPD Patients. 300 patients (117 male&183 female) included in this study.
Their mean (SD) age was 44.6 (16.9) years. Manly three different inhaler de-
vices; Metered dose inhaler (MDI), Accuhaler (ACH) and Turbuhaler (TUR) were
used. 205 patient preferred the ACH while 82 & 13 preferred the TUR & MDI
respectively. The assessment of inhaler technique according to the manufacturer
instruction shows that 156 patients were having a good technique when using MDI,
while 278 and 210 patients were having a good technique when using TUR &
ACH respectively. Table 1 highlights that some patients were inhaling with either
very low or very high rates.

Table 1. The range of patients inhalation flow rates through the MDI, ACH and the TUR using
the In-Check Dial

ID/Flow rate <30 L/min 30–60 L/min 60–90 L/min >90 L/min

MDI 0 4 13 283
ACH 1 26 127 146
TUR 2 77 190 31

Thus they need to be trained but this may not be successful, because studies have
shown that patient soon revert back to the pre counselling technique. Even after
counselling some patients may not have sufficient inspiratory effort to achieve the
most desirable inhalation rate for the DPI they have been prescribed. From the
results obtained we can conclude that the ACH is the most desirable ID by the
patients followed by the TUR & MDI. All patients were using MDI, where nearly
all of them having a high flow rate through it.

P3982
Pharmacokinetic evaluation of two HFA pMDI formulations of salmeterol
xinafoate administered through a spacer in healthy subjects
Saumya Chandran1, Nazma Morde1, Juliet Rebello1, Siddarth Chachad1,
Shrinivas Purandare1, Geena Malhotra1, Ratnakar Jadhav2, Krishnan Iyer2,
Raghu Naidu2. 1Clinical Research Department, Cipla Ltd, Mumbai,
Maharashtra, India; 2Contract Research Organisation, Sitec Labs Pvt Ltd,
Mumbai, Maharashtra, India

Background: No pharmacokinetic studies of salmeterol HFA pMDI with a spacer
device have been published. In this study comparative bioavailability of two salme-
terol HFA pMDI formulations administered through a spacer device was evaluated
using pharmacokinetic endpoints.
Aim: To compare the rate and extent of absorption of the test product Salmeterol
xinafoate HFA pMDI (Cipla Ltd.) with that of the reference product Serevent
Evohaler (supplied by Allen & Hanburys, UK), both administered using a spacer.
Methods: This was a balanced, open label, randomised, two-period, single dose,
crossover comparative bioavailability study in 24 healthy subjects. Eligible sub-
jects were randomly assigned to receive a single dose of 100μg of both test
and reference product administered with a spacer in a crossover manner on two
treatment days. The two treatment days were separated with a washout period of 1
week. The blood samples were collected upto 24 hrs. Safety assessments including
ECG, tremor assessment, serum potassium and blood glucose were also done at
predefined time points. The primary endpoints were Cmax and AUC0-t.
Results: The plasma concentration–time profile of the test product (T) was similar
in shape to that of the reference product (R). The T/R ratio of the geometric
mean for Cmax and AUC0-t was 94.54 (90% CI 87.11-102.61) and 90.68 (90% CI
83.87–98.03) respectively. The CI limits for Cmax and AUC0-t was well within the
bioequivalence range of 80 – 125%.
Conclusion: The bioavailability of the two HFA formulations of salmeterol when
administered with a spacer was comparable and both the treatments were safe and
well tolerated.

P3983
The aerodynamic particle size of mometasone furoate 100 μg and 200 μg dry
powder formulations
Robert Berger, Steven Li, Heribert Staudinger. Merck Research Laboratories,
Merck Sharp & Dohme Corp., Kenilworth, NJ, United States

Background: Regional lung deposition of inhaled particles depends on aerody-
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namic particle size, as well as inspiratory flow rate and other factors. Inhaled
particles of aerodynamic sizes of approximately 2 μm have been found to deposit
most efficiently in the alveolar region across a broad range of inspiratory flow
rates. In vivo studies of mometasone furoate (MF) delivered by the Twisthaler®

showed mean peak inspiratory flow rates at satisfactory levels in adult/adolescent
patients aged ≥12 years (69 L/min), children aged 9–12 years (>60 L/min), and
children aged 5–8 years (>50 L/min).
Objective: We report aerodynamic particle size findings from an in vitro study
analyzing the mass median aerodynamic diameter (MMAD) of MF.
Methods: Twelve inhalers each of the 100 and 200 μg strengths were tested in
vitro at the beginning and end of unit lives at a 60 L/min flow rate. Aerosolized MF
was collected by cascade impaction for 2 inhalations from the 100 μg strength and
1 inhalation from the 200 μg strength, thereby providing similar particle masses.
Results: The average MMAD of the 100 μg strength for beginning and ending
inhalations (n=24) was 2.0 μm (range, 1.9–2.1 μm), while the 200 μg strength
for beginning and ending inhalations (n=24) was 2.2 μm (range, 2.0–2.4 μm).
Conclusion: Average MMAD values of MF for both strengths measured in vitro
at a clinically relevant flow rate, together with in vivo particle-size efficiency
deposition models, suggest that the aerodynamic particle size of MF is optimal
(∼2 μm) for efficient alveolar deposition when administered via the Twisthaler®.

P3984
Safety and tolerability of single doses of AZD5069 in healthy volunteers
Heather Wray, Andrew Sparrow. Research and Development, AstraZeneca R&D
Charnwood, Loughborough, United Kingdom

Background: AZD5069 is a small molecule CXC chemokine receptor 2 (CXCR2)
antagonist in development as a novel oral treatment for chronic obstructive pul-
monary disease. The safety and tolerability of single ascending doses (SAD) of
AZD5069 have been investigated in a first time in human Phase I, randomised,
double-blind, parallel group, placebo-controlled study in healthy male and female
adult volunteers (NCT00953888).
Methods: 69 volunteers were randomised in cohorts of up to 9 to receive either a
single dose of AZD5069 (n=45) or placebo (n=24) after an overnight fast. Doses of
AZD5069 were 0.1 mg, 0.5, 1.65, 5.45, 17.99, 60, 120 or 200 mg. Each volunteer
was dosed only once.
Results: Reversible dose-related reductions in circulating neutrophil counts were
observed by 8 hours post-dose, consistent with reported literature on CXCR2
inhibition. The reduction reached a plateau, beyond which increasing exposure had
no further effect, but recovering by 96 hours post-dose, at all doses. The reductions
were approximately dose related, but a direct relationship with drug concentration
could not be confirmed from these data. The pharmacokinetics of AZD5069 were
linear, approximately dose proportional and predictable up to 200 mg. Biomarker
assay responses were +ve at 4 hrs post dose at > 5.45 mg, maximal at 120 mg.
AZD5069 was well tolerated. A total of 33 adverse events (AEs) was reported [23
AZD5069, 10 placebo], all of which were of mild-to-moderate intensity, except
for one severe AE in the placebo group. Four AEs were considered drug-related:
dry mouth (AZD5069 0.5 mg), nausea (AZD5069 120 mg), dysuria and headache
(placebo).
Conclusion: AZD5069 was generally well tolerated in SAD in healthy volunteers.

P3985
No significant clinical drug-drug interaction potential with indacaterol
Sheryl Perry1, Paul Goldsmith1, Sivakumar Vaidyanathan2, Prafulla Bhad2,
Heidi Einolf3, Ralph Woessner4, Guenther Kaiser4, Simon Jennings5,
Beverley Patterson1. 1DMPK, Novartis Institutes of BioMedical Research,
Horsham, United Kingdom; 2Translational Sciences, Novartis Institutes of
BioMedical Research, Hyderabad, India; 3DMPK, Novartis Institutes of
BioMedical Research, East Hanover, NJ, United States; 4DMPK, Novartis
Institutes of BioMedical Research, Basel, Switzerland; 5Development, Novartis
Horsham Research Centre, Horsham, United Kingdom

Background and aim: Indacaterol is an inhaled, long acting beta2 agonist, that
is metabolized by UGT1A1 and cytochrome P450 enzymes, mainly CYP3A4.
In vitro studies showed indacaterol to be a low affinity substrate for the efflux
transporter Pgp. Four studies evaluated whether co-administration of drugs that
inhibit CYP3A4 and/or Pgp may result in elevated systemic concentrations of
indacaterol.
Method: All studies had open-label, two period, crossover designs in which a
single inhaled 300μg dose of indacaterol was first given alone and then in the
presence of steady-state concentrations of the orally administered inhibitor. Serum
indacaterol was quantified using a sensitive LC/MS/MS method. The key PK
parameters were Cmax, AUC0-24h and AUClast.
Results: Verapamil was used as the prototype inhibitor of Pgp and resulted in 1.5-
to 2-fold increase in AUC and 1.5-fold increase in Cmax. Erythromycin (CYP3A4
inhibitor) resulted in an increase of 1.4- to 1.6-fold for AUC and 1.2-fold for
Cmax. Combined inhibition of Pgp and CYP3A4 by the strong dual inhibitor
ketoconazole caused 1.9 to 2-fold and 1.3-fold increases in AUC and Cmax,
respectively. Concomitant treatment with another dual inhibitor of CYP3A4 and
Pgp, ritonavir, resulted in a 1.7- to 1.8-fold increase in AUC, whereas Cmax was
unaffected.
Conclusion: Systemic clearance of indacaterol is influenced by modulation of
both Pgp and CYP3A4. The 2-fold AUC increase caused by ketoconazole reflects

the impact of maximal combined inhibition. As indacaterol has demonstrated good
overall safety at daily doses of up to 600μg over a year, the magnitude of exposure
increases due to drug-interactions do not raise any safety concerns for therapeutic
doses up to 300μg.

P3986
Fluticasone propionate/formoterol fumarate combination therapy is equally
effective and well-tolerated when administered with or without a spacer
device to patients with asthma
David Price1, Alberto Papi2, Kirsten Kaiser3, Brigit Grothe4, Mark Lomax4.
1Centre of Academic Primary Care, University of Aberdeen, Aberdeen, United
Kingdom; 2Research Centre on Asthma and COPD, Department of Clinical and
Experimental Medicine, University of Ferrara, Ferrara, Italy; 3Clinical and
Regulatory Development, SkyePharma AG, Muttenz, Switzerland; 4European
Medical Science, Mundipharma Research Ltd., Cambridge, United Kingdom

Background: Phase 3 studies involving a new asthma therapy combining flutica-
sone (FLUT) and formoterol (FORM) in a single aerosol inhaler (FLUT/FORM;
flutiform®) either used a spacer or did not. This is the first comparison of the
efficacy and tolerability of treatment with or without the use of a spacer device.
Methods: Adults and adolescents with mild, moderate or moderate-severe asthma
were treated with FLUT/FORM 100/10μg or 250/10μg b.i.d. delivered either with
(N=195) or without (N=532) a spacer in 6 randomised, double-blind and open-
label, parallel group studies. The endpoint was non-inferiority between spacer and
non-spacer groups (concluded if the lower bound of the 95% CI was ≥-0.2L) in
terms of changes in morning pre-dose FEV1 and morning pre-dose to 2h post-dose
FEV1 over 12 weeks. The incidence of adverse events (AEs) was analysed over 8
weeks.
Results: FLUT/FORM was consistently as effective when delivered with or with-
out a spacer at all dose strengths and asthma severities. From baseline to end of
study, the LS mean treatment difference in morning pre-dose FEV1 was 0.067L
greater without spacer (95% CI: -0.149, 0.015) and in morning pre-dose to 2h
post-dose FEV1 was 0.015L greater with spacer (95% CI: -0.051, 0.081). AEs were
reported with similar frequency both with and without a spacer (nasopharyngitis:
14 (2.1%) vs 34 (3.2%); asthma: 12 (1.8%) vs 17 (1.6%) patients; cough: 4 (0.6%)
vs 10 (0.9%); dysphonia: 5 (0.7%) vs 7 (0.7%)).
Conclusions: Pooled analysis showed that fluticasone/formoterol may be given
with or without a spacer device with both approaches providing similar efficacy
and tolerability.

P3987
Effects of steady-state female hormones on single-dose pharmacokinetics of
roflumilast and roflumilast N-oxide
Nassr Nassr1, Andreas Hünnemeyer2, Rolf Herzog3, Joachim Scholpp1,
Gezim Lahu2. 1Department of Clinical Pharmacology, Nycomed GmbH,
Konstanz, Germany; 2Department of Pharmacometrics and Pharmacokinetics,
Nycomed GmbH, Konstanz, Germany; 3Department of Bioanalytics, Nycomed
GmbH, Konstanz, Germany

Background/Rationale: Roflumilast (ROF) is an oral, selective phosphodiesterase
4 (PDE4) inhibitor licensed for the treatment of severe COPD. It is mainly
metabolised by cytochrome P450 (CYP) 1A2 and 3A4 to roflumilast N-oxide
(RNO), which mediates >90% of ROF total PDE4 inhibitory activity (tPDE4i),
and is then mainly cleared by CYP3A4. Female hormones such as ethinyloestradiol
and gestodene can inhibit the metabolism of CYP1A2 and 3A4 substrates; the
pharmacokinetic (PK) effects, safety and tolerability of their coadministration with
ROF were therefore investigated.
Methods: In a phase I, open-label, two-period PK study, 20 women received a
single dose of ROF 500μg with/without concomitant oral administration of a daily
fixed dosing to steady state of gestodene 0.075mg plus ethinyloestradiol 0.03mg.
Blood samples were taken for the analysis of ROF and RNO over 120 hours after
ROF dosing.
Results: After coadministration, total systemic exposure for ROF (AUCinf) in-
creased to 151% (90% CI 122, 187%) of reference, and peak concentration (Cmax)
increased to 138% (90% CI 121, 158%). For RNO, the AUCinf was 114% (90%
CI 96.6, 134%) after coadministration, while Cmax decreased to 87.6% (90% CI
80.4, 95.5%). The tPDE4i rose to 117% (90% CI 98.8, 138%). The combination of
ROF and female hormones was well tolerated and there were no safety concerns.
Conclusions: No clinically relevant interaction between ROF/RNO and gestodene
plus ethinyloestradiol was observed. These results suggest that ROF may be used
without dose adjustments with other exogenous female hormones, including those
used in hormone replacement therapy.

P3988
Lack of effect of mild and moderate hepatic impairment or UGT1A1
genotype on the pharmacokinetics of inhaled indacaterol
Paul Goldsmith1, Sheryl Perry1, Handan He2, Ralph Woessner3,
Guenther Kaiser3. 1DMPK, NIBR, Horsham, West Sussex, United Kingdom;
2DMPK, NIBR, East Hanover, NJ, United States; 3DMPK, NIBR, Basel,
Switzerland

Introduction and aim: Indacaterol (IND) is an inhaled long acting beta2 agonist
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for once-daily treatment of COPD. IND is highly protein bound and metabolized
by CYP450 and UGT1A1. Therefore, hepatic impairment or low UGT1A1 activity
(Gilbert Syndrome genotype) could potentially alter clearance of IND through
changes in metabolic capacity and/or altered protein binding. Two open label
studies were conducted to investigate these potential effects.
Methods: The first study was a single centre, parallel group, single dose (IND
600μg) study in hepatically impaired and matched healthy subjects. The second
was a parallel 14 day repeat dose study (IND 200μg once-daily) in healthy subjects
with different UGT1A1 genotypes – the fully functional [(TA)6,(TA)6] (6/6) geno-
type and the low activity [(TA)7,(TA)7] (7/7) genotype (Gilbert syndrome). IND
was determined in serum and urine (only first study) using a sensitive LC/MS/MS
method. IND pharmacokinetics were compared to the respective control group,
i.e. patients with mild and moderate impairment to matched healthy subjects, and
UGT1A1 (7/7) to (6/6) genotype, with ratios of >1 indicating higher values in the
test group.
Results: For hepatically impaired subjects the ratios (impaired vs. controls) for
AUC, Cmax and Ae (amount excreted in urine) ranged from 0.77–1.01; no change
in ex-vivo protein binding was noted. In the comparison of UGT1A1 (7/7) to the
(6/6) genotype, the ratios for AUC and Cmax on Day 1 and Day 14 ranged from
0.89–1.18.
Conclusions: Taken together the pharmacokinetics of indacaterol are not signifi-
cantly affected by mild and moderate hepatic impairment or UGT1A1 genotype.

P3989
In vitro comparison of aerosol characteristics of HFA albuterol (salbutamol)
pressurized metered dose inhaler (pMDI) formulation from three valved
holding chambers (VHCs)
Dirk von Hollen1, Lois Slator2, Kurt Nikander1, Ross Hatley2. 1Philips
Respironics, Respironics New Jersey, Inc., Parsippany, NJ, United States;
2Respironics Respiratory Drug Delivery (UK) Ltd, Chichester, United Kingdom

The OptiChamber Diamond (Diamond; Philips Respironics) VHC is a compact,
anti-static device designed to facilitate effective pMDI aerosol delivery. This study
compared aerosol characteristics from an HFA albuterol sulfate pMDI (ProAir
HFA, 90 μg albuterol, Teva Specialty Pharmaceuticals LLC) alone and with an
anti-static preproduction Diamond VHC, an anti-static AeroChamber Plus Z-Stat
(Z-Stat; Monaghan Medical Corp.) VHC, and a conventional AeroChamber Plus
(AC+; Monaghan Medical Corp.) VHC.
Six of each VHC brand were washed and air dried and six pMDIs were primed
before use. For each run (n) the pMDI was actuated into the VHC or straight into
the next generation impactor (NGI) (for pMDI alone - run before and after VHC
tests), followed by 20 s extraction at 30 L/min, repeated 10 times. Drug deposits
from the NGI were analyzed by HPLC. The Emitted Dose (ED; drug entering
NGI), Fine Particle Dose (FPD; amount of drug ≤ 4.7 μm), Fine Particle Fraction
(FPF;% of ED in particles ≤ 4.7 μm), and Mass Median Aerodynamic Diam-
eter (MMAD) were determined using Copley Inhalation Testing Data Analysis
Software (CITDAS).

Table 1. Means (Standard Deviation)

Device ED (μg) FPD (μg) FPF (%) MMAD (μm)

pMDI alone (n=12) 90.7 (1.3) 57.8 (4.0) 63.7 (4.2) 2.35 (0.02)
pMDI with Diamond VHC (n=6) 69.7 (3.8) 61.2 (3.7) 87.8 (1.5) 2.41 (0.02)
pMDI with Z-Stat VHC (n=6) 72.3 (5.3) 61.1 (6.2) 84.4 (2.7) 2.40 (0.05)
pMDI with AC+ VHC (n=6) 68.5 (4.3) 58.1 (4.7) 84.8 (1.7) 2.39 (0.04)

The aerosol characteristics from the three VHCs were substantially equivalent and
all removed significant potential throat deposition compared to use of the pMDI
alone.

P3990
Fluticasone propionate/formoterol fumarate combination therapy has
superior efficacy to both fluticasone and formoterol alone
David S. Pearlman1, Craig LaForce2, Kirsten Kaiser3. 1Clinical Research,
Colorado Allergy and Asthma Centers, Denver, CO, United States; 2Clinical
Research, North Carolina Clinical Research, Raleigh, NC, United States;
3Clinical and Regulatory Development, SkyePharma AG, Muttenz, Switzerland

Background: A new combination of fluticasone propionate and formoterol fu-
marate (FLUT/FORM; flutiform®) in a single aerosol inhaler has been developed.
This study investigated the efficacy and safety of a low dose of FLUT/FORM
compared with its individual components administered alone.
Methods: Patients aged 12 years or older (N=357) with mild to moderate asthma
were evenly randomized to 12 weeks twice daily treatment with FLUT/FORM
(100/10 μg b.i.d.) in a single inhaler, fluticasone (FLUT; 100 μg b.i.d.) or for-
moterol (FORM; 10 μg b.i.d.) in a double-blind, parallel group, multicentre study.
The co-primary endpoints were the change in forced expiratory volume in the
1st second (FEV1) from morning pre-dose at baseline to pre-dose at Week 12
compared with FORM and the change in FEV1 from morning pre-dose at baseline
to 2 hours post-dose at Week 12 compared with FLUT.
Results: Statistically significant differences in the co-primary endpoints were
recorded for FLUT/FORM compared with FLUT and FORM. FLUT/FORM
showed significantly greater improvements in change in pre-dose FEV1 compared

with FORM (full analysis set; least squares (LS) mean difference: 0.118 L; 95%
Confidence Interval (CI): 0.034, 0.201; p=0.006) and post-dose FEV1 compared
with FLUT (LS mean difference: 0.122 L; 95% CI: 0.040, 0.204; p=0.004).
Sensitivity analyses supported the co-primary analyses. The safety profiles of
FLUT/FORM and its components were comparable.
Conclusions: Fluticasone/formoterol was safe and showed statistically superior
efficacy for the co-primary endpoints compared to FLUT and FORM administered
alone in adolescents and adults with mild to moderate asthma.

415. Airways disease comorbidities and general
aspects

P3991
Systemic inflammation is enhanced by acute hyperglycaemia and suppressed
by insulin in COPD
John Archer, Emma Baker. Centre of Clinical Pharmacology, St George’s
University, University of London, London, United Kingdom

Introduction: Over half of COPD patients hospitalised for exacerbations have
elevated blood glucose. Acute hyperglycaemia is associated with increased risk of
death and prolonged hospital stay [Baker et al Thorax;61:284-9]. We investigated
the effect of acute hyperglycaemia and insulin therapy on systemic inflammation.
Methods: 8 stable COPD patients (4male, 66±8yrs, FEV1 44±16%predicted)
and 8 volunteers (8male, 24±5yrs, FEV1 89±12%) with fasting glucose <7mM
received an octreotide infusion to inhibit pancreatic function. Glucose and insulin
were infused for 4 consecutive 60min periods to achieve: Low glucose (fasting),
low insulin (0.3mU.kg-1.min-1); high glucose (10mM above fasting levels), low
insulin; high glucose, high insulin (1.5mU.kg-1.min-1); low glucose, high insulin.
Cytokines were measured in blood sampled at the end of each 60min period using
a Bio-Plex system (Bio-Rad).
Results: In COPD, high glucose, low insulin increased IP10 by 48 (12-181)%
(median (interquartile range)), TNFa by 28 (8-54)% and IL-12 by 16 (2-34)% from
low glucose, low insulin (p<0.05). IP10 increased significantly more in COPD
than in volunteers (p=0.009). Subsequently, low glucose, high insulin suppressed
IP10, TNFa and IL-12 to starting concentrations (p<0.05). Additionally low glu-
cose, high insulin suppressed IL-1a, IL-1b, IL-16 and IL-4 by 4 to 26% (p<0.05).
Suppression of IP10 and TNFa was significantly greater in COPD patients than in
volunteers (p=0.038).
Conclusion: Acute hyperglycaemia amplifies systemic inflammation in COPD,
which could be detrimental during exacerbations. The anti-inflammatory potential
of blood glucose control with insulin for exacerbations requires further investiga-
tion.

P3992
Risks of diabetes mellitus and hyperglycaemic adverse events in patients with
COPD taking inhaled corticosteroids
Stephen Rennard1, Paul O’Byrne2, Finn Radner3, Stefan Peterson3,
Ella Ekholm3, Bengt Lindberg3, Don Sin4. 1Internal Medicine Section of
Pulmonary and Critical Care, University of Nebraska Medical Center, Omaha,
United States; 2Faculty of Health Sciences, Michael G DeGroote School of
Medicine, Hamilton, Canada; 3Department of Clinical Sciences, AstraZeneca
Research and Development, Lund, Sweden; 4Department of Medicine, University
of British Columbia, Vancouver, Canada

Background: A recent study of patients with lung disease and with prescriptions
for inhaled corticosteroids (ICS) detected a 34% increased risk of diabetes mellitus.
Methods: A retrospective analysis evaluated the double-blind, controlled, clin-
ical trials in COPD (duration >6 months), involving budesonide (BUD) or
BUD/formoterol (8 trials, n=4616 for BUD; n= 3643 for non-ICS). Cox pro-
portional hazards regression modelling, both adjusted and not adjusted by study,
was used to estimate the relative effect of ICS on diabetes mellitus/hyperglycaemia
adverse events (AEs) or serious adverse events (SAEs).
Results: The occurrence of diabetes mellitus/hyperglycaemia AEs was 1.3% for
BUD and 1.2% for non-ICS (HR 0.99 [95% CI: 0.67–1.46], p=0.96); the occur-
rence of diabetes mellitus/hyperglycaemia SAEs was 0.1% for BUD and 0.03%
for non-ICS. There was no increased risk with higher doses of BUD. The risk for
diabetes mellitus/hyperglycaemia increased with increasing age, BMI and disease
severity. Four trials (n=3329 for BUD; n= 2368 for non-ICS) included collection
of blood glucose (non-fasting). No significant changes over time were observed
for any treatment comparisons.
Conclusion: Treatment with BUD in patients with COPD was not associated with
increased risk of diabetes mellitus or hyperglycaemia.
Funded by AstraZeneca.
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P3993
The relationship between acidic & non acidic gastro esophageal reflux disease
(GERD) and asthma
Walid Tarsin1,2, Ishrak Alshamli1, Ebtesam Alabbasi2, Ebtisam Naas2,
Mokhthar Soussi1. 1Respiratory Department, Tripoli Medical Center, Tripoli,
Libyan Arab Jamahiriya; 2Pharmacology & Clinical Pharmacy, School of
Pharmacy, Elfateh University, Tripoli, Libyan Arab Jamahiriya

Asthma is a chronic airway disease characterized by airway constriction, inflam-
mation, and hyper responsiveness to specific and non specific stimuli. GERD is a
potential trigger of asthma. The relationship between asthma and GERD has been
recognized for many years. Asthma symptoms; cough and chest discomfort may
overlap with those of gastro esophageal reflux, making it difficult to distinguish
between the two conditions. The study was designed to be for 3 months, with a
monthly follow up visit to investigate the relation between asthma and acidic, non
acidic GERD. Patients were divided to three groups; 1.Chang Life style (CLS)
plus Omeprazole (G1) 2.Omeprazole (G2) 3.CLS (G3). GERD symptoms, Lung
function (LF), asthma control test (ACT), and the asthma control questionnaires
(ACQ) were measured for all patient at every visit. Fifty four asthmatic patients
having the symptoms of GERD were enrolled in the study. Their mean (SD) age
was 48.6 (12.6) years, 21 Patient started in G1, 21 Patient in the G2 and 12 patients
in G3. From the initial results in table 1 it was clear that Omeprazole alone does
not show the optimum improvement in the ACT. The results showed that the level
of improvement in GERD symptoms was the same in G1&G3. In contrast 100%
improvement in LF was seen in G1 while only 38% in G3, which may be due to
the effect of the non acidic GERD.

Table 1. Level of improvement of LF, ACQ, ACT and GERD symptoms in visit 2

LF ACQ ACT GERD

G1 100% 78% 100% 100%
G2 66% 50% 50% 23%
G3 38% 50% 50% 100%

In conclusion, CLS can improve the GERD symptoms but it should be combined
with the PPI in order to improve the asthma control.

P3994
Effects of pantoperazole on pulmonary function tests of chronic obstructive
pulmonary disease patients, with and without gastro esophageal reflux
Farhad Malek, Raheb Ghorbani, Fatemeh Yaghobi. Internal Medicine, Semnan
University of Medical Sciences, Semnan, Islamic Republic of Iran Internal
Medicine, Semnan University of Medical Sciences, Semnan, Islamic Republic of
Iran Internal Medicine, Semnan University of Medical Sciences, Semnan, Islamic
Republic of Iran

Introduction: Association between gastro esophageal reflux (GERD) and spiro-
metric finding in chronic obstructive pulmonary disease (COPD) is subject of
controversy. The aim of this investigation is to determine the effect of proton pump
inhibitor (pantoprazole) on spirometric finding of COPD patient.
Material & method: In this clinical trial, 60 COPD patients were selected and
according to questionnaire divide in two groups: with and without GERD (36 and
24 patient respectively). All patient treated with oral pantoprazole 40 mg daily for
eight weeks. Spirometry before and after treatment was done. FEV1/FVC, FEV1,
FVC, PEF were measured in two groups.
Result: Mean PEF in COPD patients with GERD before (55.4) and after panto-
prazol had significant difference (55.4, 61.5 respectively) (p = 0.009) but mean
FEV1/FVC, FEV1, FVC in both groups and PEF in patients without GERD had
no significant difference.
Conclusion: This study showed in COPD patient with GERD, treatment with
40mg pantoprazole daily improve PEF but has no effect on other spirometric
parameters.

P3995
The relationship between obesity and distal airways
Gregory Marin1, Nicolas Molinari1, Isabelle Vachier1, Philippe Godard1,
Pascal Chanez2, Anne-Sophie Gamez1, Arnaud Bourdin1. 1Service des Maladies
Respiratoires, CHU Arnaud de Villeneuve, Montpellier, France; 2Inserm U600
CNRS UMR 6212, AP-HM, Marseille, France

Introduction: Obesity is a risk factor for asthma-like symptoms. Small airway
involvement has been linked to difficulties in controlling asthma. Forced Vital
Capacity (FVC) fall at PC20 has been suggested as a potent marker of distal
airway abnormalities. Whether obesity is associated with increased distal airway
involvement remains unknown.
Hypothesis: We hypothesized that FVC fall at PC20 during a methacholine chal-
lenge was increased in overweight and obese patients with asthma-like symptoms.
Methods: 298 consecutive adult women with asthma-like symptoms underwent
a methacholine bronchial provocation test according to ATS-guidelines. PC20
methacholine and FVC fall at PC20 were computed for all subjects. Bronchial
Hyper-Responsiveness (BHR) was considered when PC20 was ≤1600μg. PC15
and FVC fall at PC15 were recorded in patients who did not achieve a 20% fall of
Forced Expiratory Volume in 1 second (FEV1s).

Results: A logistic regression with age, smoking and Body Mass Index showed
that only obesity (BMI ≥ 30) increased the risk of BHR with an odds-ratio of 4.2
(95 CI: 1.670–12.295) (p=0.0041). BMI had no impact on the relationship between
FEV1s and FVC (p=0.2490). On the other hand, BMI influenced the percentage
fall in FVC at the PC15 only in patients with PC20>1600μg (normal 9±13%;
overweight 10±16% and obese 15±32%, p=0.0073).
Conclusion: Obesity is a risk factor for BHR in women patients with asthma
symptoms. FVC fall at PC20 is not affected by the BMI. Nonetheless, in obese
women with asthma symptoms but negative methacholine challenge, we observed
a potential involvement of distal airways measured by the FVC.

P3996
Treatment with inhaled corticosteroids (ICS) and long acting b2-agonists
(LABA) combination in patients with COPD: Possible way of optimization
Tetyana Pertseva, Kateryna Gashynova. Internal Medicine, DSMA,
Dnipropetrovsk, Ukraine

Respiratory muscles dysfunction in patients with COPD could affect the inhalation
technique and be one of the causes of ICS and brochodilator’s inefficacy.
Aim of study: To evaluate efficacy of Budesonide/Formoterol combination in dry
powder inhaler (Symbicort, Astra Zeneca) in patients with COPD (stage III) with
signs of respiratory muscles dysfunction.
Study population and Methods: 20 patients with COPD III (17 men, mean age
58.9±6.3 yrs), who regularly treated by high doses of any ICS and bronchodilators
no less than three month made the study sample. All patients were current smokers
and had signs of respiratory muscles dysfunction (PImax ≤60 kPa).
At baseline all patient withdrawn from their COPD therapy and were prescribed
Budesonide/Formoterol combination 320/9 mcg BID.
Pulmonary function tests (FEV1, MMLV), PImax, 6MWD and plasma C- reactive
protein were evaluated before and 12 months after beginning of the study.
Results: Results are present in Table 1.

Index Baseline 12 months after start of treatment

FEV1 (% of predicted) 47.5±10.4 52.6±11.8
MMVL (% of predicted) 51.1±7.9 71.6±6.2*
PImax (% of predicted) 39.7±5.6 58.6±7.3*
6MWD, m 273.4±21.6 359.7±23.4*
C-reactive protein, mg/dl 24.0±3.8 9.9±4.2*

*p<0.05.

Conclusions: Long-term prescription of Budesonide/Formoterol combination in
dry powder inhaler (Symbicort, Astra Zeneca) in COPD patients with signs of
respiratory muscles dysfunction significantly increase their MMVL, exercises
capacity and reduce respiratory muscles fatigue and systemic inflammation.

P3997
A comparative study to evaluate the effects of salmetrol/fluticasone and
formoterol/budesonide combinations on lung functions and sleep quality in
asthma
Mahesh Gupta, Dhruva Chaudhry, Pooja Jindal. Pharmacology, Pt.B.D.Sharma
Postgraduate Institute of Medical Sciences, Rohtak, Haryana, India Pulmonary &
Critical Care Medicine, Pt.B.D.Sharma Postgraduate Institute of Medical
Sciences, Rohtak, Haryana, India

Introduction: Asthma is a prevalent chronic inflammatory disorder associated
with dyspnoea,deterioration of lung functions and a negative impact on the quality
of sleep. Combination treatment with a glucocorticoid and a bronchodilator is the
mainstay of treatment.
Aims and objectives: To evaluate the effects of two commonly used combinations
salmeterol/fluticasone and formoterol/budesonide on lung functions, dyspnoea and
the quality of sleep in patients with moderately severe persistent asthma.
Methods: Sixty patients of moderate severe asthma were allocated to two dif-
ferent treatment groups i.e. salmeterol/fluticasone and formoterol/budesonide in a
prospective, open, randomized and comparative study over a period of 6 weeks.
The lung functions and Borgs dyspnoea scoring were done at the baseline and
at the end of 3 and 6 weeks. Quality of sleep was assessed at the same time
intervals by Pittsburgh Sleep Quality Index (PSQI) for quality of sleep and day
time sleepiness by Epworth Sleep Scale (ESS).
Results: Salmeterol/fluticasone and formoterol/budesonide, caused a comparable
and significant improvement in the lung functions (FEV1, FVC, FEV1/FVC and
PEFR). The two treatments had a highly significant and comparable improve-
ment in dyspnoea. Quality of sleep as assessed by PSQI and ESS also improved
significantly with both the combinations.However the salmeterol/fluticasone was
relatively superior in improving quality of sleep.
Conclusions: Both the combinations were equivalent in improving lung functions
& dyspnoea but salmeterol/fluticasone combination was superior with respect to
sleep quality.
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P3998
ACCORD COPD I: Safety and tolerability of twice daily aclidinium bromide
in COPD patients
Anthony D’Urzo1, Barry Make2, Edward Kerwin3, Ludmyla Rekeda4, Esther
Garcia Gil5, Cynthia Caracta6, Brian Maurer6. 1Department of Family and
Community Medicine, University of Toronto, Toronto, Canada; 2Department of
Medicine, National Jewish Medical & Research Center, Denver, United States;
3Medical, Allergy & Asthma Center of Southern Oregon, PC, Medford, United
States; 4Biostatistics, Forest Research Institute, Jersey City, United States; 5R&D
Centre, Almirall SA, Barcelona, Spain; 6Clinical Development, Forest Research
Institute, Jersey City, United States

Introduction: Aclidinium bromide is a long-acting muscarinic antagonist in de-
velopment for COPD. Safety and tolerability of aclidinium 200 μg and 400 μg
BID in moderate to severe COPD patients were assessed in this Phase III study.
Methods: In this 12-week, double-blind study, COPD patients were randomised
to aclidinium 200 μg, 400 μg, or placebo BID (1:1:1). Safety was assessed via
adverse events (AEs), clinical laboratory measures, vital signs, and electrocardio-
grams (ECGs).
Results: Baseline demographics were similar across treatment groups (N=561).
The number (%) of patients with a treatment-emergent AE (TEAE) was compa-
rable between aclidinium 400 μg, 200 μg, and placebo [85 (44.7), 93 (50.5), 97
(52.2), respectively]. COPD exacerbation was the most frequently reported TEAE
in all groups (12.4%, placebo; 9.2%, 200 μg; 7.4%, 400 μg). Incidence of serious
AEs was low (2.2%-4.3% for all groups). Incidence of potential anticholinergic
AEs (eg, constipation and dry mouth) was low (n≤3) in both aclidinium groups
and comparable to placebo. The most frequently reported AEs resulting in discon-
tinuation were COPD exacerbation (n=7, placebo; n=4, 200 μg; n=1, 400 μg) and
dyspnea (n=2 each, placebo and 400 μg). One patient in the aclidinium 400 μg
group died due to metastatic lung cancer but this was not considered to be related
to treatment. Changes from baseline in laboratory tests, vital signs, and ECGs,
were similar across all groups.
Conclusions: Aclidinium 200 μg and 400 μg BID were safe and well tolerated
throughout this 12-week study with a low incidence of systemic anticholinergic
adverse events, similar to placebo. There were no differences in safety profiles
between the two aclidinium doses.

P3999
Differences in adherence to inhaled steroid medication in COPD
Marjolein Brusse-Keizer1, Paul van der Valk1, Job van der Palen1,2. 1Pulmonary
Medicine, Medisch Spectrum Twente, Enschede, Netherlands; 2Research
Methodology, Measurement, and Data Analysis, University of Twente, Enschede,
Netherlands

Objective: To study whether COPD patients on medication combining an inhaled
steroid with a long-acting bronchodilator show better therapy persistence than
patients with inhaled steroids alone.
Methods: This study is part of a cohort study with 3 years of follow-up (COMIC
study). In total 800 patients were included. Therapy adherence was recorded from
patients’ pharmacy records and was expressed as a percentage that was deemed
good if it was 75–125%, sub-optimal between 50-75%, and poor below 50% or
above 125%.
Results: In total 664 (83%) patients used inhaled steroids and 60.8% showed good
compliance. We observed a significant difference in therapy adherence between
the studied medications (p< 0.001). These difference were observed between
Fluticason and Budesonide (p=0.001), Budesonide and Salmeterol/Fluticason
(p<0.001), and Salmeterol/Fluticason and Formoterol/Budesonide (p=0.002). Flu-
ticason had the highest percentage of patients with good adherence. For For-
moterol/Budesonide, Budesonide and Salmeterol/Fluticason the percentages of
good adherence were almost similar, but Formoterol/Budesonide and Budesonide
showed a higher percentage of patients with poor (>125%) adherence, while
Salmeterol/Fluticason had a higher percentage of patients with sub-optimal adher-
ence.
Conclusions: This study showed that a significant proportion of patients with
COPD is poorly adherent to inhaled corticosteroid therapy. Furthermore, adher-
ence rates differed significantly between the studied inhaled steroids and the
combinations of inhaled steroids and LABA. Contrary to our hypothesis, the
adherence did not seem to be higher in the combined medications in comparison
to the inhaled steroids alone, and in some cases it was even worse.

P4000
The Dutch hypothesis, implications for treatment of chronic obstructive
pulmonary disease and asthma in a biomarker, monoclonal antibody world.
Experience with IgE and omalizumab in a small pulmonary practice
Mary Lynn Zaremba, Kristin Elliott, Alicia Redford, Syed Ali, Nipurn Shah,
Sridhar Reddy. St. Clair Pulmonary & Critical Care, 1210 10th Avenue, Port
Huron, MI, United States

In 1961, Orie and colleagues from the University of Groningen in the Netherlands
hypothesized that the various forms of airway obstruction, such as asthma, chronic
bronchitis and emphysema, should be considered not as separate entities but as
different expressions of one disease entity. In a pulmonary practice patients with a
physician diagnosis of chronic obstructive pulmonary disease (COPD) had phys-

iological and biochemical evaluation as part of their routine workup. They were
treated with omalizumab if they were symptomatic despite adequate conventional
treatment and had an elevated IgE level. Patients with COPD (n=60) who were
on treatment with omalizumab for at least 6 months were asked to fill out a
questionnaire from which their symptom scores (1-4) and satisfaction scores (1-5)
were extracted. There was statistically significant improvement in the amelioration
of both symptoms and increase in satisfaction scores (p was less than 0.01) with
treatment with omalizumab. This year being the 50th anniversary of the Dutch
Hypothesis, it may be appropriate to revisit this issue. Patients with COPD may
benefit from evaluation and treatment with monoclonal anti-IgE antibody therapy.
Randomized placebo controlled, double blinded trials are needed to help further
define the role of anti IgE therapy in patients with COPD. Subsequently, the broad
use of biomarkers to evaluate need for monoclonal antibody therapy may need to
be reconsidered. To the treating physician and the patient the treatment outcome
is more relevant than the actual diagnosis.

P4001
The effect of L-arginine on ciliary function in primary ciliary dyskinesia
(PCD)
Robert Hirst, Naomi Martin, Mina Fadaee-Shohada, Claire Smith,
Gwyneth Williams, Andrew Rutman, Chris O’Callaghan. Infection, Immunity and
Inflammation, University of Leicester, Leicester, Leicestershire, United Kingdom

The nitric oxide synthase substrate, L-Arginine (L-Arg), has been shown to stim-
ulate ciliary beat frequency (CBF) in PCD [1], however it is unclear if this effect
was universal to the common phenotypes of PCD or if it could correct the ciliary
beat pattern.
Aims: To study the effect of L-Arg on the ciliary function in 3 different phenotypes
of PCD.
Methods: Nasal brush biopsies were taken from 15 PCD patients (5 inner arm,
7 outer arm, and 3 transposition defects) and 3 controls. The strips of ciliated
epithelium were subjected to medium 199 Control or 5mM L-Arg for 10min at
37°C. The cilia were visualised by a light microscope and recorded using a high
speed video. The recordings were analysed in a blinded fashion and were replayed
at reduced rate for determination of CBF and cilia tip distance travelled.
Results: L-Arg treatment significantly (p>0.05) increased the CBF (from 5.6±1 to
8.3±1.5Hz) and tip distance travelled by the cilia (from 0.35±0.09 to 0.52±1.2cm)
in all 15 PCD patients studied. Individual phenotypes of PCD showed a variable
response to L-Arg. CBF and tip distance travelled by the inner dynein arm defects
were significantly (p>0.05) increased by L-Arg treatment (CBF from 6.3±1.2
to 9.6±1.1Hz; tip distance from 0.44±0.15 to 0.67±0.2cm). The CBF and tip
distance of the cilia from the other defects were not statistically different.
Conclusion: L-Arg increased CBF and ciliary tip distance in PCD, an effect
that was increased in those with inner dynein arm defects. The mechanism and
physiological significance of the changes remain to be determined.
Reference:
[1] Loukides, S., et al. Effect of arginine on mucociliary function in PCD. Lancet

1998;352(9125):371-2.

P4002
Formoterol, but not indacaterol, induces transient hypoxemia in severe
COPD
Roberto W. Dal Negro, Paola Pescatori, Claudio Micheletto, Silvia Tognella.
Respiratory Unit, Orlandi Hospital, Bussolengo, VR, Italy

β2-agonists are effective options in COPD. Mainly the short-acting compounds can
rapidly induce a transient hypoxemia by affecting pulmonary vasculature. Most
recent long-acting β2-agonists (LABA) were poorly investigated from this point of
view.
Aim: Aim was to measure and compare the hypoxemic effect of Formoterol (F)
and Indacaterol (I) in moderate-to-severe COPD.
Methods: 24 ex-smoker patients (18m; mean age= 70.3y±6.1sd; range 51-76;
mean FEV1/FVC = 52.2% pred. ±9.0sd; mean FEV1= 50.0±11.8ds) were studied
after their written informed consent according to a double-blind, double-dummy,
cross-over, randomized design. Active drugs were F 12mcg and I 300mcg, assumed
in two different days, with a 36h-interval in between. Arterial blood was drawn in
baseline; after 5’, and 30’ from F and I; FEV1 was measured at the same times.
Statistics: Friedman’s analysis of variance by ranks and Page’s test for trend, and
p<0.05 accepted.
Results: See Table 1 (means ± sd).

Table 1

Baseline 5 min 30 min

PaO2 (mmHg)
F 66.7 (6.5) 62.8 (5.8) 62.3 (7.1) p<0.04
I 67.1 (4.6) 66.4 (5.7) 65.2 (5.2)

FEV1 (% pred)
F 49.9 (11.8) 52.7 (10.5) 53.0 (11.2) p=ns
I 49.6 (11.6) 52.7 (10.7) 54.4 (11.5)

Discussion: Both F and I induced rapidly an equal (p=ns) and significant (p<0.001)
bronchodilation. The trends for PaO2 changes were significantly different with the
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two drugs (p<0.04): F induced a sudden, substantial hypoxemia lasting at least
for 30’, changes following I were negligible.
Conclusions: 1) the safety of I is emphasized; 2) the peculiar chemical structure
of I and the fact that it behaves as a nearly full β2-adrenoceptor agonist likely
contribute to explain its uneffectiveness in terms of β2-induced hypoxemia in
COPD.

P4003
An audit on emergency oxygen administration and safety issues
Rajesh Kumar Yadavilli, Nadeem Anwar, Brian Bradley. Thoracic Medicine,
Royal Bolton Hospital, Bolton, Lancashire, United Kingdom

Background: British Thoracic Society (BTS) guidelines on Emergency Oxygen
(O2) in 2008 highlighted the importance of safe prescription and administration
of O2. We audited our practice focussing on the documentation, prescription and
complications in a busy district general hospital in UK.
Methods: Audit was performed on patients admitted to the medical admission
unit over a period of 3 months between Jan 2010 to Mar 2010. Patients who had
O2 were randomly selected and monitored from admission to discharge.
Results: 56 patients in total were studied.
46% had assessment for the risk of Co2 retention before O2 started.
Only 34% had documentation of target O2 saturations.
Documentation of Device in 66%, Flow in 71% and Fio2 in 32% of cases.
96% of drug charts had no prescription of O2.
There is no documentation how long O2 should be given in all the cases.
20 (36%) patients had inappropriate administration of O2; No need for O2-10,
More O2 than needed-9 and Less O2 than needed-1.
3 patients developed Type 2 respiratory failure and needed Non-invasive ventilation.
There were no mortalities.
Conclusions: We identified safety issues whilst administering Emergency O2
and need to improve in our documentation, prescription on drug charts and
administration.
Patients at risk of Co2 retention would have arterial blood samples after starting
O2.
Drug charts were modified adding oxygen in 2 areas: Regular and PRN sections
and also include device, flow, Fio2, target saturations and how long to give O2.
Flow charts on how to administer and adjust O2 were placed in all the wards
including medical admission units.
Repeated mandatory educational training on O2 administration to all medical,
nursing and allied health care professionals were started.

P4004
No difference observed in the risk of malignancy in patients exposed to
omalizumab compared with controls
Roland Buhl1, Carlos Fernandez Vidaurre2, Martin Blogg3, Jin Zhu4, Mark
D. Eisner4, Janice Canvin3, William Busse5. 1Pulmonary Department, University
Hospital, Johannes Gutenberg-University, Mainz, Germany; 2Respiratory
Medicine, Novartis Pharmaceutical Corporation, East Hanover, NJ, United
States; 3Respiratory Medicine, Novartis Horsham Research Centre, Horsham,
West Sussex, United Kingdom; 4Respiratory Medicine, Genentech Inc., South San
Francisco, CA, United States; 5Department of Medicine, University of Wisconsin
Medical School, Madison, WI, United States

Previous pooled data from the omalizumab clinical trial programme (Phase I–III
clinical studies) showed a numerical imbalance in cancers arising in omalizumab
recipients. The incidence of malignancies in the omalizumab group was similar to
that expected in the general population but higher compared with control, raising a
question over omalizumab’s long-term safety. To fully address this potential safety
concern, a further analysis was conducted using additional pooled data to examine
malignancy in omalizumab-treated patients. We used data from 32 randomized,
double-blind, placebo-controlled trials (RDBPCTs) to assess incidence of primary
malignancy. 7432 patients (4254 omalizumab, 3178 placebo) were included. Total
observation times censored at first malignancy were 3382 and 2473 patient-years
for omalizumab- and placebo-treated patients, respectively, including treatment
exposure durations of 2143.9 and 1689.1 patient-years, respectively. Malignancy
rates and corresponding changes in rate ratios over time are shown in the Table.
No specific cluster of neoplasm was identified.

Primary malignancies in RDBPCTs 2003 2006 2010

Omalizumab rate* 5.86 (9 / 1536) 4.21 (9 / 2136) 4.14 (14 / 3382)
Control rate* 3.56 (4 / 1124) 3.50 (6 / 1715) 4.45 (11 / 2473)
Rate ratio (95% CI) 1.65 (0.46, 7.31) 1.20 (0.43, 3.38) 0.93 (0.39, 2.27)

*Malignancy rates per 1000 patient-years calculated from number of malignancies/observation
time in patient-years.

Results of this pooled analysis show a progressive reduction of the rate ratio to
below unity in cancers arising in the omalizumab group compared with control
in RDBPCTs, and suggest that a causal relationship between omalizumab therapy
and cancer is unlikely.

P4005
The ATTAIN study: Safety and tolerability of aclidinium bromide in chronic
obstructive pulmonary disease
Eric D. Bateman1, David Singh2, Paul W. Jones3, Alvar Agusti4, Rosa Lamarca5,
Gonzalo de Miquel5, Cynthia Caracta6, Esther Garcia Gil5. 1Division of
Pulmonology, Department of Medicine, University of Cape Town, Cape Town,
South Africa; 2Medicines Evaluation Unit, University of Manchester, Manchester,
United Kingdom; 3St George’s, University of London, London, United Kingdom;
4Thorax Institute, Hospital Clinic and CIBER Enfermedades Respiratorias and
Fundació Caubet-Cimera, Barcelona, Spain; 5R&D Centre, Almirall, Barcelona,
Spain; 6Clinical Development, Forest Research Institute, NJ, United States

Introduction: Aclidinium bromide is a long-acting muscarinic antagonist in clin-
ical development for chronic obstructive pulmonary disease (COPD).
Aims: To assess the safety and tolerability of aclidinium 200 μg and 400 μg
twice-daily (BID) in patients with COPD.
Methods: This 24-week, double-blind, Phase III study (NCT01001494) ran-
domised patients to receive aclidinium 200 μg, 400 μg or placebo BID (1:1:1).
Adverse events (AEs), clinical laboratory measures, vital signs and electrocardio-
grams (ECGs) were assessed.
Results: Baseline demographics were similar across all groups (safety popula-
tion, N=819). The incidence of treatment-emergent AEs (TEAEs) was similar
for placebo, aclidinium 200 μg and 400 μg (57.1%, 54.5%, 53.5%, respectively).
COPD exacerbation was the most frequently reported TEAE in all groups (placebo,
20.5%; 200 μg, 15.9%; 400 μg, 14.1%). TEAEs reported by ≥2% of patients and
with a higher incidence in the aclidinium groups were: headache, nasopharyngitis,
diarrhoea, cough and toothache. The incidence of TEAEs leading to discontinuation
was similar across the groups (3-4%); COPD exacerbation was the most frequent
reason (placebo, n=5; 200 μg, n=3; 400 μg, n=4). The incidence of anticholinergic
AEs (<2.5% for each group) and of general serious AEs (4.3-5.5%, all groups)
was low in all treatment arms. Changes in laboratory tests, vital signs and ECGs
were similar between groups.
Conclusions: Aclidinium 200 μg and 400 μg were well tolerated with an inci-
dence of AEs similar to placebo. There were no differences in the safety profiles
between the aclidinium doses.
This study was supported by Almirall S.A., Barcelona, Spain, and Forest Labora-
tories, Inc, New York, USA.

P4006
Clinical efficacy of once-daily mometasone furoate in children with persistent
asthma switched from treatment with fluticasone propionate
Steven F. Weinstein1, Michael Noonan2, William E. Berger3,
Heribert Staudinger4. 1Private Practice, Allergy & Asthma Specialists Medical
Group, Huntington Beach, CA, United States; 2Private Practice, Allergy
Associates Research Center, LLC, Portland, OR, United States; 3Private Practice,
Allergy & Asthma Associates of Southern California, Mission Viejo, CA, United
States; 4Merck Research Laboratories, Merck Sharp & Dohme Corp., Kenilworth,
NJ, United States

Background: Mometasone furoate (MF) delivered via dry powder inhaler is an
inhaled corticosteroid (ICS) for the treatment of persistent asthma in children
≥4 years. MF 110 μg once daily in the evening (QD PM; approved pediatric
dose) and MF 110 μg twice daily (BID) were compared with placebo (PBO)
in children aged 4–11 years with persistent asthma previously treated with other
ICSs at stable doses for ≥2 weeks before randomization. The primary efficacy
variable was change from baseline in% predicted forced expiratory volume in 1 s
(FEV1) at endpoint; primary results for 296 randomized children were published
previously.
Objective: Investigate the possible relationship between the primary endpoint and
previous ICS use.
Methods: Two post hoc analyses were conducted: one to determine whether
children previously using different ICSs responded differently to MF; another to
compare the effects of MF vs PBO in the subgroup of children previously using
fluticasone propionate (FP).
Results: In post hoc analysis, no significant difference was found in the response
to MF in 296 children previously using different ICSs (P=0.6372). Most children
(160; 54%) previously used FP 88–440 μg/d (median, 176 μg/d). Post hoc analysis
of treatment effects in the FP subgroup determined that changes in% predicted
FEV1 with MF 110 μg QD PM, MF 110 μg BID, and PBO were 6.4%, 4.3%,
and -4.2%, respectively. The difference between both doses of MF and PBO was
significant (P<0.004).
Conclusions: Previous ICS use did not affect the efficacy of MF in children, and
MF 110 μg QD PM significantly improved lung function compared with PBO in
children switched from FP.

P4007
Fluticasone propionate/formoterol fumarate combination therapy has
comparable efficacy to its individual components administered concurrently
Anna Bodzenta-Lukaszyk1, Jan A. van Noord2, Winfried G. Schröder-Babo3,
Kirsten McAulay4, Tammy McIver5. 1Department of Allergology and Internal
Medicine, Medical University of Bialystok, Bialystok, Poland; 2Department of
Respiratory Diseases, Atrium Medisch Centrum, Heerlen, Netherlands;
3Pneumology, Private Practice, Gelnhausen, Germany;4European Medical
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Operations, Mundipharma Research Ltd., Cambridge, United Kingdom;
5European Medical Science, Mundipharma Research Ltd., Cambridge, United
Kingdom

Background: A combination of fluticasone propionate and formoterol fumarate
(FLUT/FORM; flutiform®) in a single aerosol inhaler has been developed. This
study investigated the efficacy and safety of the combination compared to its
individual components administered concurrently (FLUT+FORM).
Methods: Patients aged 12 years or over (N=210) with mild to moderate-severe
persistent, reversible asthma were randomized in a 1:1 ratio to 12 weeks of twice
daily treatment with one of two doses of FLUT/FORM or FLUT+FORM in an
open-label, parallel group, multicentre study in Europe. Total daily doses were
FLUT/FORM: 200/20μg or 500/20μg; FLUT+FORM: 200/24μg or 500/24μg.
The primary objective was to show non-inferiority of FLUT/FORM compared to
FLUT+FORM based on post-dose forced expiratory volume in 1 second (FEV1)
on Day 84.
Results: FLUT/FORM had comparable efficacy to FLUT+FORM in the treatment
of asthma with mean FEV1 30 to 60 minutes post-dose on Day 84 of 2.6L in
both groups (per protocol groups; least squares mean difference: -0.03 L; 95%CI:
-0.148, 0.081; p=0.004). The lower limit of the 95% CI was above the pre-defined
non-inferiority threshold of ≥-0.2L. Analysis of other pulmonary function tests,
patient reported outcomes, rescue medication use, asthma exacerbations and qual-
ity of life questionnaires were also comparable. The safety profiles of the two
study groups were similar overall.
Conclusions: Fluticasone/formoterol combination therapy has comparable efficacy
to its individual components administered concurrently. The safety and tolerabil-
ity profile of fluticasone/formoterol combination therapy is similar to that of its
individual components.

P4008
Body mass index, disease control and airway inflammation in asthmatic
patients
Roberta Pisi, Marina Aiello, Panagiota Tzani, Emilio Marangio, Dario Olivieri,
Alfredo Chetta. Cardiopulmonary Department, Respiratory Disease Unit,
University Hospital of Parma, Parma, Italy

Background: The association between overweight and asthma remains controver-
sial.
Aim: To investigate the relationship between body mass index (BMI), disease
control and airway inflammation in an asthmatic population.
Methods: We consecutively studied 408 patients (43±16 yr; 248 F). In all patients,
BMI, spirometry, Asthma Control Test (ACT) and Fractional Exhaled Nitric Oxide
(FeNO, ppb) were measured.
Results: 205 patients had a BMI > 25 kg/m2 and, as compared to those with
normal BMI, had lower values of FVC, FEV1, FEV1/FVC, FEF25, FEF75 and
FEF25-75 (p<0.05 for each comparison). The ratio between the number of patients
with well controlled asthma (ACT ≥ 20) and that of patients with poor controlled
asthma (ACT < 20) was significantly lower in patients with increased BMI (106/99
vs 131/71; χ2= 7.227, p<0.01). In patients with increased BMI, the odds ratio
of uncontrolled asthma was 1.723 (95% CI = 1.157-2.566). No difference was
observed in FeNO values between the two groups of patients.
Conclusions: Our results show that in an asthmatic population, the increase in
BMI is associated with poor spirometry and worse disease control, but not with
FeNO values.

P4009
How does obesity correlate with severe asthma?
David Gibeon, Winston Banya, Hofmann Markus, Regan Suzanne,
Pankaj Bhavsar, Kian Fan Chung, Andrew Menzies-Gow. National Heart & Lung
Institute, Royal Brompton Hospital, London, United Kingdom

Introduction: 10% of asthmatics have refractory disease. Cluster analysis has
identified that BMI is a factor in defining phenotypes of severe asthma [1]. Obesity
antedates asthma diagnosis [2], suggesting that obesity has a pathophysiological
role.
Last year we reported the outcome of 115 patients with severe, treatment refractory
asthma (ATS, 2000). This study looks at data from 374 patients from 4 UK centres,
collected as part of the National Registry for dedicated UK Difficult Asthma
Services.
Methods: Patients were divided into three groups by BMI: 18.5 to 24.99, 25 to
29.99 (overweight), and ≥30 (obese).
Results: The table below highlights demographic data, lung function, steroid use
and bone density between groups.
Conclusion: Severe asthmatics are more likely to be female although this does not
appear to correlate to BMI. Raised BMI is associated with more GORD, greater

Abstract P4009 – Table 1. Obesity and severe asthma

BMI No Gender (female) GORD PPI use Aspirin sensitivity KCO % Bone density T-score (neck of femur)

18.5 to 24.99 92 (25%) 70 (76%) 30 (33%), n=90 24 (26%), n=91 13 (14%), n=90 95.9, n=58 –1.0, n=31
25 to 29.99 117 (32%) 60 (51%) 45 (41%), n=111 27 (23%), n=115 13 (12%), n=113 102.1, n=74 –0.25, n=52
≥30 159 (43%) 101 (64%) 78 (50%), n=157; p=0.038 60 (38%), n=158; p=0.02 6 (4%), n=150; p=0.013 104.7, n=107; p=0.0068 –0.05, n=65; p=0.0013

use of PPI’s, increased KCO, but a reduction in aspirin sensitivity, and appears to
be protective against osteoporosis at the neck of femur.
References:
[1] Moore W, et al. Identification of asthma phenotypes using cluster analysis in

the severe asthma research program. AJCCM 2009 epub ahead of print.
[2] Shore SA. Obesity and asthma: cause for concern. Current Opinion in Phar-

macology 2006;6:230-236.

P4010
Effects on adrenal function of a new combination of fluticasone
propionate/formoterol fumarate administered to asthmatic patients and
healthy subjects
Michael Tamm1, Kirsten Kaiser2, Brigit Grothe3, Mark Lomax3. 1Department of
Pneumology, University Hospital, Basel, Switzerland; 2Clinical and Regulatory
Development, SkyePharma AG, Muttenz, Switzerland; 3European Medical
Science, Mundipharma Research Ltd., Cambridge, United Kingdom

Background: Corticosteroid treatment is known to affect adrenal function via
suppression of the hypothalamic-pituitary-adrenal axis. This effect was assessed
for a new asthma therapy combining the corticosteroid fluticasone (FLUT) with
formoterol (FORM) in a single aerosol inhaler (FLUT/FORM; flutiform®).
Methods: Healthy subjects and patients with mild to severe asthma were treated
for 4 to 12 weeks with FLUT/FORM (100/10μg, 250/10μg, or 500/20μg b.i.d.)
in 3 randomised, parallel-group studies comparing FLUT/FORM with FLUT,
FLUT+FORM from separate inhalers, or placebo. The endpoints were changes in
urinary and serum cortisol levels from baseline to end of study.
Results: No significant differences were observed in mean urinary cortisol
levels with FLUT/FORM 100/10μg (N=38; mean 21.51μg/24h; p=0.733) or
FLUT/FORM 250/10μg (N=40; mean 24.01μg/24h; p=0.510) compared with
placebo (N=39; mean 21.95μg/24h). In a study using FLUT/FORM 100/10μg
or 250/10μg, patients had similar mean urinary cortisol levels at baseline and
end of study (N=27; 5.1 vs 6.0nmol/L). The corresponding mean serum cortisol
levels were 372.9 vs 412.6nmol/L (N=104). Healthy subjects given FLUT/FORM
500/20μg had a decrease in both urinary and serum cortisol levels at end of
study but this was less than with FLUT 500μg+FORM 24μg (urinary: N=24; 13
to 7nmol/24h vs 14 to 4nmol/24h; serum: N=24; 399 to 272nmol/L vs 430 to
154nmol/L).
Conclusions: Fluticasone/formoterol 100/10μg or 250/10μg showed no signifi-
cant changes in urinary or serum cortisol levels. Fluticasone/formoterol 500/20μg
had some effect on adrenal function but less than FLUT+FORM given at the same
nominal dose.

416. Update on monitoring airway diseases
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P4012
Assessing the burden of asthma and COPD in Salford UK: Retrospective
analysis using a whole population electronic medical record
John New1, Mark Delderfield1, Norman Stein1, Stephanie Austin1,
Jorgen Vestbo2, Ashley Woodcock3. 1North West e Health, Salford Royal NHS
Trust, Salford, United Kingdom; 2Manchester Academic Health Sciences Centre,
University Hospital of South Manchester, Manchester, United Kingdom; 3School
of Translational Medicine, University Hospital of South Manchester, Manchester,
United Kingdom

There is limited information on predictors of disease progression and their associ-
ation with managing asthma and COPD in primary care.
This retrospective, real-life, observational cohort study used an electronic medical
record (EMR, all residents in Salford) to evaluate patient characteristics and health
resource utilisation in Asthma and COPD during 2008/2009. Primary care and
hospital data (adult patients with general practitioner [GP] coded diagnosis of
asthma and/or COPD; ≥ 2 prescriptions for inhaled bronchodilators during 2008)
were analysed.
Of 180,493 adults ≥ 18 years, the prevalence of asthma was 4.4%; of COPD 2.5%.
Most commonly prescribed controller medications were: EMR, Asthma: ICS
42%, ICS and LABA 40%; COPD: ICS and LABA 56%, LAMA 36%. Resource
utilisation was greatest in patients with a history of exacerbations in 2008:

12 month resource utilisation data per 100 person-years during 2009, subsets predetermined from
data during 2008

Asthma COPD

Mean Age (yrs) 47.6 68.0
Mean FEV1 (%) 86.0 61.0

Total Subset Subset Total Subset Subset
≥1 exacer- ICS or ≥1 exacer- ICS/LABA,

bation ICS/LABA bation LABA or LAMA

Short courses oral steroids 34.7 109.1 38.5 160.6 244.1 205.7
Antibiotics 76.3 111.0 77.8 125.3 179.6 141.8
GP visits – all (routine

and unscheduled) 1068.9 1325.0 1097.2 1526.0 1702.5 1599.6
Hospitalisations –

all cause 25.5 34.9 23.3 53.4 53.7 53.3
Hospitalisations –

respiratory cause 2.8 4.7 2.9 13.6 17.2 16.6

Conclusions:
– EMR collected during routine clinical care can quantify the burden of

asthma/COPD.
– EMR can identify exacerbations (oral steroids/antibiotics or hospitalisation).
– EMR could evaluate differences in disease outcomes with novel treatments.

P4013
Lipid peroxidation products-diagnostic utility in differentation of pleural
effusions
Jasna Lalic1, Ivan Lalic1, Ivanka Djordjevic2, Milanka Ljubenovic1. 1Centre of
Medical Biochemistry, 2Clinic for Lung Diseases, Clinical Centre, Nis, Serbia

Introduction: Biochemical analysis of pleural fluid are the first step in differen-
tiation of pleural effusions (PE) into exudates (E) and transudates (T). Therefore,
new parameters have been used to improve the accuracy of diagnosis. Free oxygen
radicals (FOR) are known to produce damage in many biological tissues. FOR
exert their cytotoxic effect by causing lipid peroxidation which is believed to be
responsible for the exudation of fluid into the pleural space.
Aims: Based on this idea, the aim of this study was the determination of mal-
ondialdehyde (MDA), as the final product of lipid peroxidation in pleural fluid
(MDAp) and in serum (MDAs) and pleural fluid to serum MDA ratio (MDAp/s);
and to compare our results with other well established criteria.
Methods: We analysed 52 patients with PE who were classified as E(32) and T(20)
by Light’s criteria. MDA was measured by spectrophotometric method with TBA.
Results: Our results showed significant increase of MDAs level in both groups
of patients: E (7.27±1.29 μmol/L) and T (7.75±0.89 μmol/L) in comparison
with control group (5.10±0.87 μmol/L) p<0.001. MDAp level in E (5.16±1.28

μmol/L) was also significantly increased than in T (2.67±0.61 μmol/L), p<0.001.
Similarly, MDAp/s ratio was significantly higher in E (0.72±0.17 μmol/L) than
in T (0.34±0.05 μmol/L) p<0.001. Using a cut-off value (0.4) for MDAp/s ratio
(sensitivity 95% and specificity 90%) effectively separated E from T.
Conclusion: Based on these results we can conclude that determination of lipid per-
oxidation products may be useful in diagnosis-differentiation of pleural effusions
into E and T. It is of significance for the correct treatment of patients.

P4014
Challenge already established: Identification of risk factors for early need for
ventilatory support in Duchenne muscular dystrophy
Leonardo Augusto Tavares1, Maria Teresa Fonseca2, Laura Maria Lasmar2,
Alessandra Lúcia Machado1, Vera Lúcia Anastácio1. 1Neuromuscular Disease
Program/Complex Disease Unit, John Paul II Child Hospital/Hospitalar
Foundation of Minas Gerais State, Belo Horizonte, Minas Gerais, Brazil;
2Neuromuscular Disease Program, Federal University of Minas Gerais, Belo
Horizonte, Minas Gerais, Brazil

Introduction: Duchenne muscular dystrophy (DMD) is a genetic, progressive and
disabling disease. Functionally, it puts a restrictive respiratory disorder. Faced with
signs and symptoms of chronic respiratory failure should be started as ventilatory
support (VS), usually in the second half of adolescence, which was initially due to
nocturnal hypoventilation. Ventilar Program (VP) assist DMD patients VS-users
and VS-non users in John Paul II Child Hospital/Hospitalar Foundation of Minas
Gerais State (JPIICH/FHEMIG).
Objective: To identify among patients with DMD assisted by the VP/JPIICH/
FHEMIG, possible risk factors for the need early VS.
Patients and methods: Cohort study between 2002-2010. Clinical score 20 points
(1 point for each sign of hypoventilation). Risk factors associated with VS were
evaluated in multivariate analysis by proportional hazards model of Cox. Multi-
variate model of Cox: all variables p<0,20 in univarate anaysis. Final level of
significance p<0.05. Group A: 16 (25.8) VS-users; group B: 46 (74.2) VS-non-
users. Group C: loss of ambulation before 10 years and group B after 10 years.
Results: Statitically significant difference in univariate analysis for risk factors:
body mass index: p=0.15, difficulty swallowing (p=0.05), moderate to severe
scoliosis (p=0.01), age at loss of ambulation (p<0.001) and clinical score 0-17
and >17 points (p<0.001). Cox final model: clinical score: relative risk 1.89 (p=
0.001) and loss of ambulation before 10 years: relative risk 2.04 (p=0.01).
Conclusion: Age at loss of ambulation and clinical score were independent risk
factors for the installation of VS before 20 years of age of DMD patients.

P4015
ISAAC Malta: Changes in geographical distribution of wheezing children in
Malta between 1994 and 2002
Peter Fsadni1,2, Claudia Fsadni1, Maxine Montefort1 , Stephen Montefort1,2 .
1Department of Medicine, Mater Dei Hospital, Msida, Malta; 2Faculty of
Medicine and Surgery, University of Malta, Msida, Malta

Introduction: Malta is one of the centres which participated in the Phase 1 and 3
of The International Study of Asthma and Allergies in Childhood (ISAAC).
Aim: To investigate changes in the geographical distribution of wheezing in the
Maltese Islands.
Methods: ISAAC Malta Phase 1 was carried out in 1994 with 3506 participants
from 24 schools for the 5 to 8 year old age group and 4184 participants from 25
schools for the 13 to 15 year old age group.
ISAAC Malta Phase 3 in 2001 studied 3800 from 44 schools and 4139 children
from 18 schools in the 5 to 8 and 13 to 15 year old age groups respectively.
Results: In the younger age group there was an increase from 8.8% to 14.8%
(p<0.0001) in the total prevalence of current wheezing between 1994 and 2001.
Most geographical regions of the Maltese islands reported an increase in wheezing
with the Central East (10.2% vs 23% p<0.0001), Grand Harbour (8.5% vs 21.2%
p<0.005), East (8.6% vs 22.5% p<0.00001) and Central North (6.5% vs 16.3%
p<0.0004) regions having the largest increases.
The prevalence of current wheezing in the older age group remained stable (16%
to 14.6% p=0.08). A decline in current wheezing (p=0.5) was observed in Central
West (16.31% vs 11.2), West (17.5% vs 12.6%) and South (14.8% vs 11.2%) while
three regions reported an increase in wheezing.
Conclusions: A strong genetic component together with environmental factors
must influence the geographical distribution of wheezing in the Maltese Islands.

P4016
The relationship between sleep respiratory disorder and daytime PaO2 in
OSAS and in overlap syndrome
Donato Lacedonia1, Francesco Salerno2, Roberto Sabato1, Patrizia Guido2,
Lucia Forte1, Giovanna E. Carpagnano1, Mauro Carone2, Maria P. Foschino1.
1Occupational and Medical Sciences, Section of Respiratory Diseases, Foggia,
Italy; 2Fondazione, Salvatore Maugeri, Cassano, Italy

OSAS and COPD are often associated with daytime hypoxiemia. Overlap Syn-
drome (OS) increases the risk of daytime hypoxiemia. The aimof this study was
to investigate the mechanisms which could justify the low oxygen’s levelin these
patients and the effect of CPAP therapy.
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563 consecutive OSAS patients were enrolled. According to pulmonary func-
tion test they were divided in 2 groups. Group 1: 473 OSAS/COPD +/-; Group
2: 90 patients OSAS/COPD +/+. All patients underwent blood gases, noctur-
nal polisomnography, postbronchodilator spirometry. A multivariate analysis was
performed to evaluate which were the factors that determining the diurnal PaO2
The groups were matched for BMI, for age and AHI.
OS group showed lower level of daytime PaO2 compared with OSAS patients
(71.6±9.7 vs 79.3±11 mmHg, p<0,001), the alveolar-to-arterial oxygen partial
pressure difference (AaDO2) was higher in OS than in OSAS (28.3±9.9 vs
22,7±10,7, p<0.01), also the TST90 was higher in OS (34,8%±35,5 vs 24% ±
26). In OS group diurnal PaO2 correlated with age (coef=-0,41) with AHI (-0,18)
and with FEV1 (0,21), while in OSAS group the correlation was found with age
(coef=-0,27), FEV1 (-0,07) and mostly with BMI (0,46), but not with AHI.
In both groups, patients with good compliance (>4H/night) of CPAP improve
daytime PaO2 (p<0.001) whereas, in patients with poor compliance PaO2 was
reduced (p<0.001).
Our data suggest that daytime hypoxemia in OSAS patients is largely determinated
by the increased of body weight. In the overlap patients daytime hypoxiemia has a
more complex origin. However CPAP therapy has been shown to improve daytime
PaO2 values both in OSAS than in OS patients with good compliance

P4017
Oxygen prescription and oxygen therapy on the wards according to British
Thoracic Society guidelines: Experience of an acute trust in the UK
Aiza Jamil, Bandipalyam Prathibha. Respiratory Medicine, East Kent Hospitals
NHS Trust, Canterbury, United Kingdom

Background: Oxygen is one of the most commonly used drugs in a hospital
setting. The British Thoracic Society (BTS) published guidelines in Oct 2008
to guide oxygen use in hospital settingS aimed at standardising practise in the
prescription and delivery of oxygen therapy. An audit was carried out in 2010
in East Kent Hospitals University Trust (EKHUT) To assess current practise of
prescription and monitoring of oxygen therapy and ompliance with standards set
out in the BTS Guideline
Methodology: All adult patients admitted to a medical or surgical ward and using
oxygen or prescribed oxygen at the time of the audit were included. Data collection
was carried out using the BTS audit tool on 6th Feb 2010. The patient’s drug chart,
monitoring chart and medical notes were used to gather information about oxygen
prescription and use. In total 740 patients were audited.
Results: 11% of patients in EKHUT were using oxygen at the time of the au-
dit. This is comparable with national figures of 17.5%.Only 30% had formal
prescription and the mode (continuous or PRN) of oxygen delivery was clearly
documented and but 12% did not have any documentation about the mode. Rest
of them had instruction about oxygen therapy in the medical notes but not on the
chart. Majority of patients were within the target saturation range at their most
recent observation round indicating that adherence to prescription target ranges
was overall good.
Conclusion: This audit has highlighted the need to raise awareness in all medical
and nursing staff of BTS recommendations and educate health professionals to
deliver oxygen in a more standardised and safe manner.

P4018
Computed tomography of the chest as a way to diagnose and monitor
treatment of patients with sarcoidosis in Omsk, Russian Federation
Dmitriy Petrov1, Nikolay Ovsyannikov1, Vadim Gershevich2. 1Pulmonology
Department, Omsk State Hospital #1, Omsk, Russian Federation; 2General
Surgery with Course of Thoracic Surgery Department, Omsk State Medical
Academy, Omsk, Russian Federation

Purpose: To evaluate lung injuries with computed tomography (CT) for diagnosis
and therapeutic follow-up of patients with sarcoidosis (S).
Methods: 247 consecutive patients with biopsy-proven S were retrospectively
included respectively. All patients underwent corticosteroid (CS) treatment. All
patients were re-examined by CT to assess response to CS treatment at 3 and 6
months.
Results: Mediastinal lymphadenopathy (ML) was detected in 93.75%. The small
focal dissemination (SFD) detected in 67,5% and frosted glass areas (FGA) -
30%. A single large-scale patchy shadows (SLPS) - 8,75%, the consolidation of
lung tissue (CLT) - 6,25%, bronchiectasis - 3,75%, pleural effusion - 1,25%. The
ML in stage I S was detected in 100%. Bilateral intrathoracic lymph nodes (LN)
lesions sometimes asymmetrical observed in 29.7%. Bronchopulmonary LN injury
in 86,7%. Stage II S manifested as 100% of symmetrical ML, SFD - 89%, the
presence of FGA - 37,3% (p = 0,001). Rarely detected SLPS - 11,8%, the CLT -
8,7%, pleural effusion was observed in isolated cases. After 3 and 6 months of CS
treatment the decrease ML was detected in 35%. The SFD disappeared in 13.7%
after 3 months of treatment and in 44% after 6 months of therapy. FGA remained
at 100% within 3 months of therapy, but after 6 months of treatment with CS
disappeared or decreased in size in 7.3%.
Conclusion: The most frequent CT manifestations of S were ML, a syndrome
of small focal dissemination syndrome and frosted glass. The effectiveness of
glucocorticoid therapy in patients with S is confirmed by CT of the thorax, which
shows the disappearance or reduction of CT manifestations in respiratory organs.

P4019
Ventilation heterogeneity is associated with asthma control in adults
Claude Farah1,2 , Sue Downie1, Jessica Kermode1,2, Nathan Brown1,
Kate Hardaker1,2 , Gregory King1,2,3, Norbert Berend1,2, Cheryl Salome1,2.
1Woolcock Institute of Medical Research, University of Sydney, Sydney, 2CRCAA,
Co-operative Research Centre for Asthma and Airways, Glebe, 3Dept. of
Respiratory Medicine, Royal North Shore Hospital, Sydney, Australia

Background: The clinical relevance of increased ventilation heterogeneity, a
marker of small airways disease, in asthma is unclear. Ventilation heterogeneity is
an independent determinant of airway hyperresponsiveness, improves with bron-
chodilators and inhaled corticosteroids (ICS), and worsens during exacerbations
but its relationship to asthma control is unknown.
Objective: To determine the association between ventilation heterogeneity and
current asthma control before and after ICS treatment.
Methods: Asthmatic subjects had the 5-item symptom-only asthma control ques-
tionnaire (ACQ5) and lung function measured at baseline and after 3 months of
high dose ICS treatment. Ventilation heterogeneity was measured as Scond and
Sacin by multiple breath nitrogen washout. Scond and Sacin represent ventilation
heterogeneities in small airways where gas transport occurs mainly by convection
or diffusion, respectively. Spearman correlations and paired t-tests were performed.
Results: At baseline (n=110, 64 female), ACQ5 correlated with Scond (rs = 0.30,
p=0.002) and Sacin (rs = 0.21, p=0.03). After treatment (n=55), the mean (SD)
ACQ5 improved (1.31 (0.71) to 0.70 (0.77), p<0.0001), Scond improved (0.068
(0.035) to 0.053 (0.033) L-1, p<0.0001) but Sacin did not significantly change
(0.147 (0.07) to 0.142 (0.06) L-1, p=0.28). The change in ACQ5 correlated with
changes in Scond (rs = 0.34, p=0.02) and Sacin (rs = 0.33, p=0.01).
Conclusions: Current asthma control is associated with markers of small airways
disease. Improvements in ventilation heterogeneity with anti-inflammatory ther-
apy are associated with improvements in symptoms. Sensitive measures of small
airway function may be useful in monitoring therapy in asthma.

P4020
The burden of airway hyperresponsiveness on the control of asthma
Angelo Petroianni, Vittoria Conti, Eirini Lemontzi, Giovanna Continanza,
Mattia Serao, Ilir Halili, Sofia Romani, Claudio Terzano. Department of Cardio-
vascular and Respiratory Sciences, Sapienza University of Rome, Rome, Italy

Background: Airway HyperResponsiveness (AHR) in asthma is correlated with
decrease of functional parameters and exacerbations.Different phenotypic expres-
sion in asthma requires valid biomarkers to monitor the disease.
Aim: To assess the effect of the level of AHR on the preservation of asthmatic
control.
Methods: 98 asthmatic pts with ACT (Asthma Control Test) >20, nonsmokers
were enrolled in a 3yrs controlled randomized trial. Group A (49) (ICS) receiving a
continuous treatment with inhaled beclomethasone MDI100mcg twice/die+salbu-
tamol as needed, and Group B (49) (control) treated with inhaled salbutamol as
needed. Step up therapy was performed as recommended by guidelines. Measures
of PD20 (methacoline), ACT, exacerbations, use of drug, and visits are scheduled
every 3 months. Primary endpoints were AHR, ACTscore, exacerbations, therapy
as needed.
Results: Significant difference of mean PD20 (mcg) was reported between the 2
groups.

Although groupB showed values higher than groupA,no significant difference
were reported for ACT (A20.1,B19.7), exacerbations/3mths (A3.9,B4.2), medical
visits/3mths (A4.4,B4.7), puffs as needed/3mths (A16.8,B19.6), days high dosage
ICS/3mths (A47.4,B48.8), days oral CS/3mths (A0.35,B0.39).
Conclusion: In controlled asthma long term treatment with low dosage ICS deter-
mine a significant reduction ofAHR. It may lead to a greater control of the disease
and a less impairment of spirometric parameters over the years, even if the clinical
impact is less significant.

P4021
Audit of the impact of introducing exhaled nitric oxide (FENO) monitoring to
an adult asthma clinic in a district general hospital
Alfred Wong, Donna Orr, Louise MacKay, Gareth Davies, Lynda Howieson,
Andrew Smith. Department of Respiratory Medicine, Wishaw General Hospital,
Wishaw, Lanarkshire, United Kingdom

Background: FENO can assist in diagnosis of asthma and enhanced optimization
of inhaled corticosteroid (ICS) therapy.
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Methods: Data for the first 67 patients to undergo FENO testing with NiOX MINO
in a secondary care adult asthma clinic were collected. ICS doses are expressed as
mean±SD daily beclomethasone or equivalent.
Results: FENO was performed in 17 patients undergoing diagnostic workup for
asthma. The need for histamine challenge testing was prevented in 10 patients
with normal spirometry and FENO; six patients were subsequently discharged
who would otherwise have required followed up. Of the 50 patients with asthma
receiving ICS, FENO was high (>45ppb) in 15, intermediate (25-45ppb) in 8 and
normal (<25ppb) in 27. FENO altered decision-making in 22 (44%) patients by
permitting a reduction (n=3) or maintenance (n=12) in ICS in patients who would
otherwise have had their dose increased, and a reduction in 7 patients who would
have had their ICS dose maintained. There was more appropriate matching of ICS
dose changes to FENO, with a reduction in ICS dose in patients with normal FENO
(1603±874μg to 1381±926μg; p=0.017), no change in the intermediate FENO

group (1738±639μg to 1800±513μg; p=0.35), and an increased dose in the high
FENO group (2140±767μg to 2733±683μg; p=0.007).
Conclusions: In almost half of patients tested, FENO prevented the need for a)
bronchial challenge testing in patients undergoing diagnostic workup for asthma
and b) permitted reduction in overall steroid burden in patients receiving ICS
compared to a conventional approach. Patients will be followed to see what impact
FENO has on overall asthma control and steroid dose burden.

P4022
Functional, clinical evolution and cellular inflammatory pattern in induced
sputum in patients with difficult-to-control asthma
Elisabet Vera, Elena Forcen, Jose Angel Carretero, Juan Antonio Domingo,
Enrique Chacon, Angela Fernandez, Salvador Bello. Pulmonology, Hospital
Universitario Miguel Servet, Zaragoza, Spain

Background: Patients with difficult-to- control asthma (DCA), show several
phenotypes. Our aim is to identify phenotypic modifications over time in this
patients.
Materials and methods: Prospective study in subjects with DCA. Clinical status
was evaluated by Asthma Control Test (ACT), exacerbations/6 months (E6M) and
relief therapy use (RTU). Daily corticosteroids dose (inhaled -ICs- or oral -OCs-
), lung function (FEV1), inflammatory and infectious bronchial status (FeNO,
differential cell count and culture in induced sputum) for 6 months.
Results: 26 patients with DCA were enrolled. Outcomes at initial time (T0): ACT
15 (mean), FEV1 69% pred, ICs 1237 mcg and OCs 4.1 mg. RTU 1,2 times/day,
E6M 4.3 and FENO 48 ppb. Six months after (T6) 12 patients improved ACT in
three or more points. The patients improve ACT had a paucigranulocytic pattern.
Patients with similar or poor ACT had an eosinophilic pattern in sputum. At T0
microbial pathogens (MP) were isolated in 2 of 3 patients with controlled asthma
and after 6 months the bacterial cultures were negatives but the inflamatory pattern
in sputum changed to paucigranulocytic form. In 2 patients with uncontrolled
asthma were observed MP and their pattern changed to mixed form at T6.
Conclusions: 50%patients with DCA who improved their ACT on 6 months,
show a paucigranulocytic pattern in sputum. Patients who didn’t improve showed
aggressive patterns (eosinophilic, neutrophilic and mixed). There are individual-
ized changes to beningn or aggressive patterns in sputum without improvement or
worsening expected in ACT. Some patients had microbial colonization associated
with aggressive patterns in sputum.

P4023
Relationship between circulating Th2 prevalence and asthma control in
pregnant asthmatics
Andras Bikov1, Noemi Eszes1, Aniko Bohacs1, Aron Cseh2, Gergely Toldi2,
Veronika Muller1, Janos Rigo3, Barna Vasarhelyi2, Gyorgy Losonczy1, Lilla
Tamasi1, Ildiko Horvath1. 1Dept. of Pulmonology, 21st Dept. of Pediatrics, 31st
Dept. of Obstetrics and Gynecology, Semmelweis University, Budapest, Hungary

Introduction: Asthma is one of the most common diseases complicating pregnancy
and a risk factor for several maternal and fetal complications. It was previously
shown that altered systemic inflammation present in pregnant asthmatics may
contribute to the outcome of the pregnancy; however less has been known about
the relationship between circulating T cell profiles and clinical characteristics of
asthma in pregnant patients.
Aim: The aim of this study was to assess the relationship between various T cell
profiles and clinical variables in asthma during gestation, including lung function,
exhaled nitric oxide, and asthma control.
Methods: The prevalence of Th1, Th2, and Treg lymphocyte subsets was identified
by cell surface markers and intracellular FoxP3 staining in 22 pregnant women
in the second or third trimester suffering from persistent allergic asthma. FENO,
Asthma Control Test (ACT) total score and lung function were also evaluated.
Results: A significant negative relationship was observed between Th2 cell preva-
lence and ACT total scores (r=-0.48, p=0.03), while no relationship was found
between Th2 prevalence and FENO or lung function parameters. However, none
of the other T cell subsets were correlated to any of the clinical characteristics
(FENO, lung function, or ACT; p>0.05).
Conclusions: The level of asthma control related to blood Th2 cell prevalence
suggests a direct relationship between symptoms and cellular mechanisms of
asthma in pregnant patients.
The study was supported by OTKA 68808.

P4024
Chronious: A new wearable monitoring system for COPD patients
Leonardo Govoni1, Fabio Ciancitto2, Teresa Renda3, Francesca Peroli4 ,
Monica Picariello3, Antonio Corrado3, Raffaele L. Dellaca1. 1Dipartimento di
Bioingegneria - TBMLAB, Politecnico di Milano, Milano, Italy; 2Fraunhofer
Institute for Integrated Circuits IIS, Fraunhofer Institute, Erlangen, Germany;
3Respiratory Intensive Care Unit and Thoracic Physiopathology Laboratory,
AOU Careggi, Florence, Italy; 4Information Engineering Dep., Università di
Padova, Padova, Italy

CHRONIOUS is a FP7 European Community project which also includes a new
wearable platform for home monitoring of people suffering from chronic diseases.
The wearable system is composed of a shirt made of washable stretch-material
into which are sewn 4 ECG electrodes, two bands for respiratory inductive
plethismography (RIP) and a reflectance pulseoximeter. The data coming from
the sensors are collected and transmitted via wireless connection by the Data
Handler, a microcontroller-based acquisition system. To evaluate accuracy and
usability of this device, we studied 9 COPD patients (70.8±6.6 years, FEV1
45.1±9%pred) during 1 hour in the seated and 1hour in the supine positions.
Patients were breathing spontaneously and data were collected continuously. At
the beginning and at the end of each hour flow at the mouth was also measured by
a spirometer (Sibelmed, Barcelona, Spain), heart rate (HR) and oxygen saturation
(SpO2) by a finger clip pulseoximeter (NONIN, Plymouth, Minnesota, USA) for
10 minutes, to get reference values for comparison. The first measurement for each
subject with the spirometer was used to calibrate the RIP using Sackner algorithm,
J.Appl.Physiol 1989; 66(1): 410-420.
The evaluation of accuracy was focused on the following parameters: HR, SpO2
and tidal volume (VT). Linear regression analysis on the data acquired resulted
as follows: HR r2=0.99, m=1.00, q=-0.31, SpO2 r2=0.92, m=1.29, q=-27.54, VT
r2=0.89, m=1.15, q=-0.072. From the signals of the ECG electrodes it was possible
to identify PQRST waves within the 3 derivations.
The new wearable monitoring system provided reliable measurements of HR,
SpO2, VT and ECG in both supine and seated posture. RIP calibration was still
consistent after 1 hour of use.

P4025
Using routine spirometry to obtain sputum samples in the respiratory clinic
Anilkumar Pillai, Beverley Davies, Vicky Turner, David Smith. North Bristol
Lung Centre, Southmead Hospital, Bristol, United Kingdom

Background: Analysis of sputum is helpful in diagnosis and management. Not
all patients produce sputum on request. However most undergo spirometry during
their clinic visit. We had noticed that many patients appear to produce sputum
during spirometry which was often swallowed and wondered if this might be an
opportunity to obtain a sample.
Method: 303 consecutive patients performing nurse led spirometry in our chest
clinic at the North Bristol Lung Centre from 1st November 2010 to 31st January
2011 were studied. Initial 139 patients were not informed prior to spirometry that
a sputum specimen was required; subsequent 164 patients were asked to provide a
specimen if possible.Nature of the sputum (mucoid/purulent) was recorded by the
nurse.
Results: Of the initial 139 patients, 14 (10%) produced sputum spontaneously.
19 (12%)of the subsequent 164 were able to produce sputum on request during
spirometry. Many patients in both groups swallowed sputum during spirometry.
Among the 303 patients, 66 (22%) had bronchiectasis, 65 (21%) had asthma and
53 (18%) had chronic obstructive pulmonary disease (COPD). Among those who
produced sputum at spirometry, 22 (17 purulent) had bronchiectasis, 5 had COPD
and 4 asthma.
22/33 sputum samples collected were sent to the laboratory. Sputum assessment
by the clinic nursing staff matched that of the lab in 18 (82%) of the 22 cases.
Conclusion: Performing spirometry provides an opportunity to gain sputum. Fore-
warning the patient appears to have no effect on giving a sputum specimen. Nurses’
categorisation of sputum nature correlates well with microbiology laboratory as-
sessment. Categorisation as mucoid may enable fewer samples to be submitted for
microbiology assessment.

P4026
Concordance between the new questionnaires to evaluate asthma control
Estefania Luque, Patricia Guerrero, Ana Gómez-Bastero, Concepción Romero,
Layla Mechbal, Teodoro Montemayor. Pneumolgy, Hospital Universitario Virgen
Macarena, Sevilla, Spain

Objectives: Regarding asthma, the main objective is to control the disease symp-
toms. Both Asthma Control Test (ACT) and Asthma Control Questionnaire (ACQ)
are one of the most used tools to evaluate asthma control in medical practice. Two
studies have been recently published where new cut-off points for ACT (> 21,
19-20 and <18) and ACQ (<0.5, from 0.6 to 0.99 and> 1) are established. This
leaded us to evaluate the concordance between both test in our patients.
Methods: We have included 179 asthmatic patients chosen from our medical prac-
tice, who performed both questionnaires and were classified in different categories
of asthma control, and we analyzed the concordance of the results.
Results: The average age of our patients was 45±11 years and the FEV1 measured
was 2.65±0.95 litres (82±22%).
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The classification of our patients, according to the questionnaires is shown in Table
1.

Table 1. Astma control evaluation according to specific questionnaires

Control Partial Control No Control

ACT (>20, 18–19, <18) 60 (33.17%) 31 (17.32%) 88 (49.16%)
ACQ (<0.5, 0.6–0.99, >1) 43 (18.53%) 19 (8.2%) 113 (48.7%)

By comparing the results of both questionnaires, we find a very good correlation
(correlation coefficient 0.75) and a poor concordance (kappa 0.556), although
statistically significant (p <0.001).
Conclusions: As we cannot find a good concordance between both questionnaires
is not possible to exchange them or their cut-off points, so it would be conve-
nient to carry out prospective multicentre studies using both questionnaires and
GINA/GEMA criteria.

P4027
Data reduction for large scale cough studies using distribution of audio
frequency content
Antony Barton1, Patrick Gaydecki1, Kimberley Holt2, Jacky Smith2. 1Electrical
and Electronic Engineering, The University of Manchester, Manchester, United
Kingdom; 2Respiritory Research Group, The University of Manchester,
Manchester, United Kingdom

Background: Recent studies have suggested that the objective quantification of
coughing from sound recordings provides novel insights into the mechanisms
underlying cough and the efficacy of therapies. However, reliable methods for
minimisation of sound data are required to improve the feasibility of processing
many and large patient data records for large scale studies of cough treatments for
both manual and potential automatic cough counting.
Aim: To determine if a developed system can identify periods of inactivity in
sound recordings to significantly reduce record length without degrading data (i.e.
inadvertent removal of cough sounds), referred to hereafter as destructiveness.
Methods: Inactive periods of audio are identified by measuring the median au-
dio frequency within small segments of recordings and removing those below a
selected threshold. 200 randomly selected 15 minute periods known to contain
cough, from 20 patients [healthy (5), COPD (5), asthma (5) and chronic cough
(5); male (10)] were used, each recorded for 24hrs. To measure destructiveness,
both the audio kept and removed by the algorithm were analysed by trained cough
counters and compared to counts for the original files. Finally, the efficacy of the
algorithm was determined by the reduction in record length achieved across all of
the patient data.
Results: The average resultant file size was 6.04% (54.4s) of the original (median
13.9s, iqr 56.4s) and the system erroneously removed 1.6% of coughs at a rate of
0.62 coughs h-1.
Conclusions: The system has shown to be reliable for use in cough monitoring as
an excellent means of removing large sections of audio and profoundly improving
the efficiency of manual cough counting.

P4028
Oropharyngeal pH evaluation to determine the presence of airway reflux in
asthmatic patients
Warren Jackson1, Jennifer Burke1, Alyn Morice2. 1GI Physiology, Castle Hill
Hospital, Cottingham, Hull, East Yorkshire, United Kingdom; 2Academic
Department of Respiratory Medicine, University of Hull, Castle Hill Hospital,
Cottingham, Hull, East Yorkshire, United Kingdom

Introduction: Reflux disease can affect the tracheobronchial tree directly, this has
been shown to lead to aspiration. Currently pharyngeal pH measuring detects only
liquid reflux.
Aims and objectives: To evaluate the presence of gaseous airway reflux in physi-
cian diagnosed asthmatic patients, utilising the “Dx-pH Measurement System”
(Restech, Respiratory Technology Corporation, San Diego, California, USA). The
Dx-pH probe can detect the pH of aerosolized droplets and liquid.
Methods: Asthmatic patients with symptoms assessed on the Hull Airway Reflux
Questionnaire (HARQ) underwent 24-hour airway pH monitoring with the Dx-pH
measurement system. The probe was inserted transnasally in to the oropharynx
with the distal end sitting lateral to the uvula. A Ryan score (composite pH score
for pharyngeal acid exposure) was calculated for both the upright and supine
periods.
Results: The study population consisted of 12 asthmatic patients (1 male, 11
female) with a mean age of 50 (range 33 - 72). Ryan score values for the upright
period were 2.12 - 612.57 (normal <9.41) and for the supine period were 2.17
- 38.01 (normal <6.80). The mean HARQ score was 32/70. Airway reflux was
present, confirmed by an abnormal Ryan score in 75% of the study population in
the upright position and 58% in the supine position.
Conclusion: Airway reflux is a frequent condition in asthma patients. It should
be recognised as a distinct entity that warrants specialized focus and treatment
to improve the symptoms of patients suffering with extraoesophageal reflux and
asthma. The Dx-pH probe is a useful diagnostic tool for patients with asthma and
symptoms suggestive of airway reflux.

P4029
Comparison of the asthma control test and % predicted FEV1 in relation to
correlation with physicians assessment of asthma control and treatment
decisions
Uruj Hoda, Bogusia Kasternow, Succony Laura, Corrigan Chris. Department of
Allergy, Guys and St Thomas Hospital, London, United Kingdom

Background: The Asthma Control Test (ACT) is a 5-item questionnaire for the
assessment of asthma control. An ACT score of <20 correlates with poorly
controlled asthma.
This study compared whether ACT or FEV1 correlated better with physicians
assessments of asthma control and treatment decisions made by clinicians.
Method: Serial visits were reviewed to a specialist Asthma Outpatients Clinic. All
subjects completed the Asthma Control Test and performed same day spirometry.
Clinicians made their own assessment of the patients’ asthma control and made
appropriate treatment decisions. The clinicians were not blinded to the results of
spirometry or ACT.
Results:

ACT >20 ACT <20 FEV1 >0.8 FEV1 <0.8

n 26 96 57 65
Mean age 48 48 48 47
Mean % FEV1 93.7 73.7 103.4 58.1
Physician Judged Controlled (%) 88.4 24.2 53.6
Physician Jusged Uncontrolled (%) 11.6 75.8 46.4 75.4
Treatment Increased (%) 3 38.5 21.4 42.4
Treatment Unchanged (%) 81.6 57.3 71.5 54.5
Treatment Decreased (%) 15.4 4.2 7.1 6.1

In the group defined as having controlled asthma (as defined by ACT <20), 88.4%
of patients were also classified as controlled by clinicians. However, in the group
with% predicted FEV1 < 0.8, only 53.7% of patients were classified as controlled
by clinicians.
Conclusion: The results of our study show that an ACT score of <20 had a strong
association with the physicians assessment of asthma control and correlated better
with treatment decisions than did the severity of asthma as defined by FEV1. The
ACT could serve as a useful in the assessment and management of asthma by
guiding physicians with regards to asthma control.

P4030
Circulating nucleosomal DNA of blood as an indicator of the pathological
process during chronical bronchitis
Irina Vasilyeva, Tatiana Ivtchik. Laboratory of Molecular-Genetics Methods,
St.-Petersburg Scientific Research Institute of Phthisiopulmonology, St.
Petersburg, Russian Federation

The expression of the protein Ras is the basis of the activation of cell cycle by
the connection of the signal path of the EGRF with the cascade of MAP. This
method of regulation is used in the cells of respiratory epithelium as a response
to the impact of air pollutants and caused in the inhibition of apoptosis in patho-
genesis of COPD. Low-molecular-weight, nucleosomal DNA fraction (lmwDNA)
of the blood plasma is an universal quantitative indicator of apoptosis, which
allows to distinguish fundamentally different condition of the organism. The states
accompanied by strengthening of apoptosis are marked by increase in lmwDNAs
content. The level of lmwDNA can be lower than background level during states,
connected with the apoptosis inhibition. The COPD is noticed for the first time
by the decline of the level of lmwDNA in the blood plasma unlike in the case of
the CnonOB. COPD patients in the remission state the lmwDNA level consisted
7.8 ng/ml plasma (n=31) and was lower (P<0.2) than in CnonOB patients - 22.5
ng/ml (n=20). Assumption about the inheritability of this index was made. The
mean values of lmwDNA in the group of healthy first-degree relatives of COPD
patients compound 22.9 ng/ml (n=19) and it is 1.24 time lower than in group of
relatives of CnonOB patients - 28.0 ng/ml (n=22). Our results suggest with the
dates of the detection of K-ras mutation in plasma DNA. It is used as a method of
determination of malignant disease and risk factor for them. The results indicate
that it is possible to use the proposed indicator for integrated differential diagnosis
in practical medicine. Further research in this field is promising.

417. Bronchial hyperresponsiveness and exhaled
and sputum biomarkers

P4031
Efficiency of a laser-based sensor for FeNO measurements and multiple flows
analysis
Julien Mandon1, Peter J.F.M. Merkus2, Simona M. Cristescu1, Frans
J.M. Harren1. 1Life Science Trace Gas Research Group, Molecule and Laser
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Physics, Institute for Molecules and Materials, Nijmegen, Netherlands; 2Division
of Respiratory Medicine, Dept of Paediatrics, Radboud University Medical
Centre, Nijmegen, Netherlands

Fractional exhaled nitric oxide (FeNO) is a useful indicator in the diagnostic and
management of asthma in children. Up to now, despite the availability of standard-
ized ATS/ERS recommendations, numerous ways to collect breath samples and
several NO sensors have been reported. The aims of this study were to compare
different analyzers by measuring the FeNO in asthmatic children and to calculate
the NO parameters in healthy people by using NO sampling at various expiratory
flow rates.
A laser-based sensor with sub-ppb (sub-part-per-billion by volume) detection limit
[1] was compared with two market sensors, a chemiluminescent analyzer (model
280, Sievers) and a portable hand-held electrochemical analyzer (MINO®, Aero-
crine AB), respectively. FeNO from 20 children (6-16 years of age) diagnosed with
asthma and treated with inhaled steroids was simultaneously measured with these
devices. The data analysis was used to validate the accuracy, precision, sensitivity
and reproducibility of the optical sensor. The finding shows that FeNO values
are comparable between the different analyzers. However, the variability of the
electrochemical analyzer should be considered for clinical decisions as changing
current treatment.
NO values from three expiratory flows (10, 100 and 300 mL.s-1) from healthy
people were used to calculate the flow-independent parameters NO, i.e. the alveo-
lar region, airway wall, diffusing capacity and flux with the linear and non-linear
models, respectively. This study tries to provide guidelines to the clinical physician
about the measuring techniques for FeNO, as well as the sampling flow rates to be
considered.
Redference:
1. Cristescu et. al. Appl. Phys. B 92: 343-349 (2008)

P4032
The impact of diurnal variations, atopy, pollen exposure and
pharmacotherapy on exhaled nitric oxide levels
Alica Bencova1, Martina Antosova2, Eva Rozborilova1. 1Clinic of Pneumology
and Phtisiology, Jessenius Faculty of Medecine, Comenius University, Martin,
Slovakia (Slovak Republic); 2Institute of Pharmacology, Jessenius Faculty of
Medecine, Comenius University, Martin, Slovakia (Slovak Republic)

Objectives and aims: The aim of the study was to investigate the impact of diurnal
variations in healthy subjects and impact of atopy, pollen exposure and pharma-
cological treatment on exhaled nitric oxide levels (eNO) in patients with allergic
rhinitis (AR).
Methods: eNO levels were measured using analyzer NIOX. Measurements of
eNO were performed in 81 nonasthmatics with seasonal AR outside and during
the pollen season, before and 3 weeks after treatment and in 52 healthy controls
in 4-hour intervals.
Results: Diurnal variations of eNO in healthy individuals were not confirmed.
Patients with AR had significantly higher levels of eNO than healthy controls not
depending on pollen season or pharmacotherapy. Increased eNO levels (p<0,0001)
were also found in patients with AR during the pollen season (21,25 ppb; IQR=20,3)
compared to the levels outside the season (14,2 ppb; IQR=12,45) before treatment.
In AR patients treated by nasal corticosteroids and antihistamines in the season
were levels of eNO (18,6 ppb; IQR=14,63) significantly lower (p=0,044) than in
the season before treatment (23,15 ppb; IQR=16,63). No difference was found in
eNO levels in AR patients outside the season (14,2 ppb; IQR=13,38) and in the
season after treatment (16,1 ppb; IQR=15,6).
Conclusion: This study has shown that patients with AR have significantly higher
levels of eNO compared to healthy subjects and the levels of eNO increasing after
pollen exposure. Application of topic corticosteroids and antihistamines caused
significant decrease of eNO (almost to the starting levels) in the pollen season and
depressed suspicious inflammation in the lower airways.
Support: VEGA 1/0055/08, Grant MZ 2007/46 UK 11

P4033
Variability of sputum inflammatory mediators in alpha-1-antitrypsin
deficiency and usual COPD
Helen Stone1, Gillian McNab2, Robert Stockley1, Elizabeth Sapey2. 1ADAPT
Project/Department of Lung Function and Sleep, Queen Elizabeth Hospital
Birmingham, Birmingham, United Kingdom; 2Cardiovascular and Respiratory
Medicine, School of Medical and Dental Science, University of Birmingham,
Birmingham, United Kingdom

Introduction: There is inherent variability in the concentrations of inflammatory
mediators in stable state sputum of usual COPD patients. Patients with alpha-1-
antitrypsin deficiency (ATD) have a similar spectrum of lung disease and more
inflammation but variability has not been assessed. Evidence for the efficacy
of treatment in A1AT is lacking; proof of concept (POC) studies indicate that
augmentation increases AAT levels and reduces local mediator release. Our aims
were to assess the daily variability of mediators in sputum in ATD, compared to
usual COPD and to study the effects of sequential sampling to determine sample
size for POC studies.
Methods: Interleukin 8 (IL8), myeloperoxidase (MPO) and leukotriene B4 (LTB4)
were measured in the stable state spontaneous sputum of 12 patients with ATD

and 12 usual COPD patients on 9 days over 1 month. The intra-patient variability
was calculated (CV), compared between the groups, and the effects of combining
results from multiple days for each patient were assessed.
Results: There was significant daily variability in all mediators, which was greater
in usual COPD, despite IL8 and LTB4 concentrations being higher (p<0.01) in
ATD (medians 11.29 vs 3.72 nM; and 12.16 vs 6.10 nM respectively). 3 or 5-day
rolling means reduced the median CV in both groups compared to a single days’
data (p<0.01) and reduced the number needed to show a 50% reduction in mediator
as part of a POC study.
Conclusion: There is greater variability in usual COPD than ATD; though mediator
levels were higher in ATD. Sequential sampling reduced intra-patient variability
in both groups. Averaging 3 consecutive samples per patient was optimal.

P4034
The application of mass spectrometry to the analysis and characterization of
protein and peptide composition in exhaled breath condensate of
pneumo-oncological diseased persons
Guzel Kireeva1, Anna Ryabokon1, Aleksey Kononikhin2, Vladimir Bagrov4,
Oleg Pikin4, Evgenij Nikolaev2, Eldar Anaev3, Sergey Varfolomeev1.
1Department of Kinetics and Mechanisms of Enzymatic and Catalytic Reactions,
Emanuel Institute of Biochemical Physics, Moscow, Russian Federation;
2Department of Ion and Moleculare Physics, Institute for Energy Problems of
Chemical Physics, Moscow, Russian Federation; 3Department of Oncological
Biomarkers, Research Institute of Pulmonology, Moscow, Russian Federation;
4Department of Pulmonary Oncology, Herzen Oncological Research Institute,
Moscow, Russian Federation

In recent years exhaled breath condensate (EBC)has been investigated more and
more extensively as a matrix that reflects the composition of the airway-lining
fluid and may contain biomarkers of diseases of respiratory system.
The aim of this study is to compare identify proteins and peptides in EBC samples
collected from two group of people with healthy pulmonary system and with ver-
ified oncological diseases patients of pneumonic system from Moscow Scientific
Research Oncology Institute with using mass spectrometry, as well as to compare
proteome identification.
Bathes were collected using R-Tube, freeze dried, treated by trypsin and analyzed
by nanoflow LC-MS/MS with a 7-Tesla Finnigan LTQ-FT mass spectrometer
(Thermo Electron, Germany), by means of Bioworks Browser 3.1 SR1 (Thermo
Electron, Germany) were generated list of direct peptide mass and mass of their
fragments, with following identification of proteins in the databases thought Mas-
cot (Matrix Science version 2.0.04, the UK). At collected samples were identified
peptides from more that 40 proteins of different nature, e.g. keratins and non- ker-
atins. Peptides of nuclear ubiquitous casein and cyclin-dependent kinases substrate
(NUCKS) which located in the nuclei in proliferating cells, glutamine synthetase
(GS)-an enzyme that plays an essential role in the metabolism of nitrogen, alpha
1-Antitrypsin (A1AT) is a protease inhibitor belonging to the serpin superfamily
were discovered in disease EBC samples. They are uncharacteristic of healthy EBC
samples. In conclusion, each of abnormal peptides, as well as their combinations,
may have diagnostic value.

P4035
Circadian variation of exhaled breath temperature in healthy subjects
Tanya Kralimarkova, Miroslava Rasheva, Tanya Grigorova, Zlatko Dimitrov,
Dimitar Tihomirov, Roxana Mincheva, Vasil Dimitrov, Todor Popov. Medical
University Sofia, Clinic of Allergy and Asthma, Sofia, Bulgaria

Background: Evaluation of the exhaled breath temperature (EBT) has been sug-
gested as surrogate biomarker of airway inflammation, but there is no data on its
circadian variation in health and disease. Measuring it by portable handheld device
has been proven to be precise and highly reproducible. The aim of the study was
to identify peaks and troughs in EBT around the clock in healthy individuals.
Methods: Forty two subjects (24 women; median age 26 years, age range 3 to
80 years) without history and objective signs of respiratory disease volunteered
for the study. Subjects and/or their parents were trained to measure EBT with a
portable hanheld device (X-halo, Delmedica, Singapore). They took it home and
were instructed to do measurements at four time points (±30 min.): 7, 13, 19
and 1 hours (h). All values were stored in the memory of the devices and were
subsequently retrieved and analyzed by the research team. Axillary temperature
(AxT) was measured and analyzed in parallel.
Results: EBT values showed a circadian pattern different from the one of AxT: the
acrophase (peak temperature) was registered at 19 h for EBT and at 13 h for AxT.
The bathyphase (trough temperature) was the same for both circadian rhythms at 1
h. Repeated measures analysis found both circadian fluctuations to be statistically
significant (table):

7 h 13 h 19 h 1 h P

EBT, °C 33,78±0,17 33,57±0,28 33,84±0,22 33,42±0,24 <0,001
AxT, °C 36,15±0,07 36,37±0,06 36,33±0,06 36,10±0,08 <0,01

Conclusions: Healthy subjects EBT have a different circadian course during the
day and night compared with AxT. EBT circadian influences need also to be
identified in inflammatory airway diseases.
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P4036
Exercise test with dry air inhalation compared to mannitol test as marker of
exercise induced asthma
Kai-Håkon Carlsen1,2,3, Leif Bjermer4, Barbro Dahlén5, Tommy Ekström6,
Gunilla Hedlin7, Trine Stensrud1, Leif Jörgensen6, Kjell Larsson8. 1Section of
Sport Medicine, Norwegian School of Sport Sciences, Oslo, Norway; 2Dept. of
Paediatrics, Oslo University Hospital, Oslo, Norway; 3Institute of Clinical
Medicine, University of Oslo, Oslo, Norway; 4Dept. of Resiratory Med. &
Allergology, Lund University Hospital, Lund, Sweden; 5Dept. of Medicine,
Division of Respiratory Med. and Allergy, Karolinska University Hospital
Huddinge, Karolinska Institutet, Stockholm, Sweden; 6Astra Zeneca Nordic,
Södertälje, Sweden; 7Dept. of Women’s and Children’s Health, Centre for Allergy
Research, Karolinska Institutet, Stockholm, Sweden; 8Unit of Lung and Allergy
Research, National Institute of Environmental Medicine, Karolinska Institutet,
Stockholm, Sweden

Objective: To compare exercise test with dry air inhalation and mannitol test to
discriminate between different asthma treatments.
Methods: Exercise test with dry air inhalation (EIA test) (Aiolos bronchial
challenge®, Sweden) was compared to inhaled mannitol test in a randomized trial
(NCT 00989833) on budesonide/formoterol (B/F) as needed (n=23), budesonide
(B; n=21) once daily, terbutaline (T) as needed (n=22) on exercise induced asthma
(EIA) in mild asthmatic adults and adolescents. EIA test: 6 minutes treadmill run
at 90% of max aerobic capacity; FEV1 measured before, and 0, 5, 10, 15, 30, 45
minutes after exercise. EIA test was positive with max fall in FEV1 ≥ 10% of
baseline. Dry powder mannitol was inhaled in cumulative doses from 5 - 635 mg,
to find the dose causing 15% FEV1 fall (PD15). EIA test was performed at trial
start, after 3 and 6 weeks, mannitol test at trial start and after 6 weeks.
Results: Mean max FEV1 fall after EIA test was 16.34% at baseline and 13.11%
after 6 weeks treatment. There was a significant improvement in B/F (�FEV1:
LS mean (95% CI) -5.4 (-8.93, -1.83) and B (-6.6 (-10.3, -2.96)) groups after 6
weeks, but not in the T group (+1.48 (-2.1, 5.09)). The mannitol test was positive
(PD15<635 mg) in only 31/66 subjects at start, and in 22 at 6 weeks. All 66
subjects had a positive EIA test.
Conclusion: All patients had positive EIA test at baseline. The response to the
EIA test improved significantly in two of the treatment groups (B/F and B) and
discriminated between the treatments. The mannitol test was positive in less than
50% of the subjects, and could not be used as outcome in the present study.
The study was sponsored by AstraZeneca.

P4037
Evolution of cellular inflammatory pattern in induced sputum in patients
with mild-moderate asthma for five years
Elena Forcen, Elisabet Vera, Angela Fernandez, Jose Angel Carretero, Juan
Antonio Domingo, Enrique Chacon, Salvador Bello. Pulmonology, Hospital
Universitario Miguel Servet, Zaragoza, Spain

Background: Prospective study of cellular inflammatory pattern in samples of in-
duced sputum can identify inflammatory changes in the natural history of asthma.
The aim of our study is to know whether there are modifications of cellular
inflammatory pattern in mild-moderate asthma along 5 years.
Materials and methods: The patients with mild- moderate asthma were studies
along 5 years.
The outcomes were: lung function FEV1 (% pred), no. exacerbations/year (EY),
use of relief therapy (RT), dose of inhaled corticosteroid/day (ICs), bacterial and
viral cultures and total and differential cell count in induced sputum.
Cellular inflammatory pattern was classified as eosinophilic (>2% of eosinophils),
neutrophilic (>61% of neutrophils), paucigranulocytic (<2% eosinophils and <

61% neutrophils) or mixed (>2% eosinophils and > 61% neutrophils).
Results: The study began with 24 patients and in 18 we repeated the induced
sputum 5 years after. The profitability were of 100%. 55% showed the same cellular
inflammatory pattern in the sputum (11% eosinophilic, 11% neutrophilic y 33%
paucigranulocytic). In 45% were found out differents patterns; 11% benign forms
(paucigranulocytic), 22%agressive forms (neutrophilic, eosinophilic o mixted) and
a 11% changed the inflammatory pattern but with agressive forms too.
Conclusions: In stable patients with mild- moderate asthma, the most recurrent
inflammatory pattern is thepaucigranulocytic.The positivity of bacterial cultures
in sputum may be the cause of the changes in the induced sputum to agressive
forms.Nonsignificant changes towards neutrophilic patterns have been observed
that warrant further study in larger groups.

P4038
Safety and efficacy of inhaled mannitol as a bronchial provocation test in
children
Ioanna Vasilopoulou, Michael Anthracopoulos. Pediatric Respiratory Unit,
University Hospital of Patras, Patras, Greece

Background: Bronchial provocation with inhaled mannitol is a new and simple
test for osmotic bronchial challenge. The aim of this study was to determine the
efficacy and safety of inhaled mannitol in asthmatic children.
Methods: Sixty five children (54% males) aged 6-12 years, with established
diagnosis of asthma, were studied. An asthma control questionnaire (C-ACT) was
completed before bronchial provocation. A commercial preparation of dry powder

mannitol was administered in progressively increasing doses according to the
standard protocol, and the FEV1 was measured 60 seconds after each dose. The
procedure ceased when a 15% fall in FEV1 was achieved (positive challenge) or
the cumulative dose of 635 mg was reached (negative challenge). In case of a
positive provocation, the dose of mannitol (mg) to provoke a 15% fall in FEV1
(PD15) was calculated. Adverse events during and 2 hours after the test were also
monitored.
Results: Twenty four children (36.9%) were positive to the mannitol challenge,
with a maximum mean% FEV1 fall of 18.7±4.1%, and a median PD15 of 125 mg
(range 18 to 470 mg). There was a significant correlation between PD15 and C-ACT
score (r = 0.58, p<0.001). The most common adverse events were: cough (83.1%
- 100% in those with a positive challenge), nausea (9.2%), headache (4.6%), and
abdominal pain (1.5%). No adverse effect was present at 2 hours after test.
Conclusion: Bronchial challenge with mannitol is safe and correlates well with
the level of asthma control in asthmatic children.

P4039
Comparison of two devices and two breathing patterns for exhaled breath
condensate sampling
Andreas Rembert Koczulla1, Eva Hüttmann1, Timm Greulich1, Akira Hattesohl1,
Sarah Noeske1, Severin Schmid1, John Gerrit2 , Rudolf Jörres3, Bernd Müller1,
Claus Vogelmeier1. 1Department of Internal Medicine, Division for Pulmonary
Diseases, Philipps University Marburg, Marburg, Hessen, Germany;
2Comprehensive Pneumology Center, Institute of Lung Biology and Disease,
Helmholtz Zentrum München, München, Bayern, Germany; 3Institute and
Outpatient Clinic for Occupational, Social and Environmental Medicine, Ludwig
Maximilian University, München, Bayern, Germany

Background: Analysis of exhaled breath condensate (EBC) provides a non-
invasive access to the lung epithelial lining fluid.
Aim: Comparison of two commercially available portable devices (RTube, ECo-
Screen turbo), and evaluation of different breathing patterns with regard to marker
proteins and the source of EBC in healthy subjects.
Methods: EBC was collected from 10 subjects 4 times in a cross-over design, for
each device once during tidal breathing and once hyperventilating. Conductivity,
pH, surfactant protein-A (SP-A), clara-cell protein (CCP) and total protein in EBC
were assessed. Data on the volatile organic compound (VOC) profile of the EBC
were obtained using the electronic nose Cyranose 320TM.
Results: RTube provided a higher sample volume compared to the EcoScreen.
Hyperventilation yielded higher volumes than tidal breathing. Neither devices nor
breathing patterns affected pH. Although conductivity appeared to be affected by
both, average measurements remained rather stable. Hyperventilation led to an
increase of total protein. The ECoScreen showed a trend towards higher protein
amounts. CCP and SP-A amounts were not influenced by the breathing pattern.
The electronic nose was capable of distinguishing between breathing patterns and
devices.
Conclusion: EBC pH and (to a lesser extent) conductivity are fairly stable measures
that do not depend on device or breathing pattern. Hyperventilation increases total
protein concentration possibly via augmented shear forces and increased aerosol
production, but not through increased alveolar ventilation, as SP-A amounts were
not altered by hyperventilation. The VOC content of EBC seems to be influenced
by device and breathing pattern.

P4040
Prostaglandin E2 and cysteinyl leukotriene concentrations in sputum
supernatant in smoking asthma
Konstantina Kontogianni1, Petros Bakakos1, Konstantinos Kostikas2,
Georgios Hillas1, Anastasia Papaporfyyriou2 , Philipos Emmanouil1 ,
Konstantinos Matzouranis1, Manos Alchanatis1, Spyros Papiris2,
Stelios Loukides2. 11st Respiratory Medicine, University of Athens Medical
School, Athens, Greece; 22nd Respiratory Medicine, University of Athens
Medical School, Athens, Greece

Background: Smoking may modify airway inflammatory pattern. There is some
evidence that the elevated levels of PGE2 in the exhaled breath condensate of
patients with asthma are mainly related to smoking habit [Kostikas et al ERJ
2003].
Objective: To evaluate the concentrations of PGE2 and cysLTs in sputum su-
pernatants of patients with asthma and to determine whether smoking affects
significantly their measurements.
Methods: We studied 98 patients with asthma (47 smokers), under optimal treat-
ment with ICS. We also studied 40 control subjects (20 smokers). All subjects
underwent sputum induction, pulmonary function tests, measurement of FeNO and
BHR to methacholine expressed as PD15.
Results: Median [IQR] sputum cysLTs concentration was significantly higher in
asthmatic smokers compared to non asthmatic smokers and both smoking and
non smoking controls [503 (400,731) vs. 345 (210-509) vs. 93 (75-121) vs.
121 (95,175) pg/ml, respectively; p<0.0001]. Similar results were observed for
PGE2 concentrations which were significantly higher in smoking asthmatics [754
(654,901) vs 532 (345,654), vs 212 (132,342) vs 164 (102,207) pg/ml, p<0.001].
In patients with smoking asthma, significant positive associations was observed
between cysLTs concentration and sputum eosinophils and PGE2 concentration
and sputum neutrophils.
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Conclusions: The increased concentrations of PGE2 and cysLTS in sputum su-
pernatants of smoking asthma are consistent with the hypothesis that these two
mediators are up-regulated in this specific phenotype of asthma. Furthermore,
cysLTs are associated with the persistent eosinophilic inflammation observed in
smoking asthma, while PGE2 is associated with the neutrophilic one.

P4041
Adaptation of differential ion mobility spectrometry (DMS) for
discrimination of specific biomarkers in exhaled breath in patients with
severe renal-pulmonary dysfunction
Gunther Becher1, Anne Hillmann2, Roman Purkhart2 , Martina Graupner3,
Rolf Graupner2. 1R&D, BecherConsult GmbH, Bernau, Germany; 2R&D,
Graupner Medizintechnik & Co KG, Geyer, Germany; 3Praxis, Dialysezentrum
Altenburg, Altenburg, Germany

Introduction: Volatile substances (VOC’s) in exhaled breath are target for identifi-
cation of new biomarkers for disease and metabolic processes. Renal insufficiency
could be a good example of an illness with exhaled markers of an internal disease.
The Differential Ion Mobility Spectrometry (DMS) is a method for detection of
volatile compounds in exhaled air with a sensitivity in ppt-range. The method was
used in a pilot study for discrimination of patients with chronic metabolic kidney
diseases.
Methods: A DMS of SIONEX was used for analysis of exhaled breath. The mea-
surements were performed before and after a dialysis procedure. The DMs-analysis
includes a pre separation by a multi-capillary tube, ionization of the sample and
measurement of ions by IMS with 270 sec. Spectra were discriminated by detection
of clusters and calculation of significance using support vector machine.
Results: It was possible to collect sufficient samples in all patients. Specific clus-
ters of biomarkers were found discriminating marker exhalation before and after
therapeutic intervention with dialysis. Specific clusters, indicating drug-uptake,
were found.
The inter-individual reproducibility was very high, which possibly represents the
manifold drug-treatment and severity of renal insufficiency with enhanced blood
urea.
Discussion: Characteristic breath pattern could be detected. The method is non-
invasive and fast and could offer new possibilities for long term control of
medicaments and chronic metabolic disorders. Further studies are needed to
identify certain markers and metabolites.

P4042
Clusters of biomarkers in exhaled breath detected by differential ion mobility
spectrometry (DMS)
Gunther Becher1, Roman Purkhart2 , Anne Hillmann2, Rolf Graupner2,
Swen Marke3, Werner Steinhaeusser4, Wolfram Scharff3. 1R&D, BecherConsult
GmbH, Bernau, Germany; 2R&D, Graupner Medizintechnik & Co KG, Geyer,
Germany; 3Analytik, IFU Privates Inst. für Analytik, Oberlichtenau, Germany;
4Marketing, CareFusion, Hoechberg, Germany

Introduction: Non invasive biomarkers from exhaled breath became high interest.
The ion mobility spectrometry has better sensitivity and differentiation of volatile
compounds then gas-chromatography. The high sensitivity of the method brings a
couple of problems due to VOC’s from ambient air and environment.
Methods: The aim of the study was to demonstrate standardized sampling, repro-
ducibility and the discrimination of groups of volunteers by exhaled markers. The
calculation of spectra and statistical discrimination was performed using a statistic
program based on a Support-Vector Machine.
For the investigation were included 57 volunteers, whose were recruited from two
completely different environmental-occupational ambient air conditions.
Results: There were collected repetitive samples on one day and within one week
for each. Similar tests were performed on ambient air.
It was possible to demonstrate significant differences in spectra of volunteers. It
was possible to differentiate clusters from human biomarkers from the clusters
which represent VOC’s from ambient air. Subgroups, e.g. sex, BMI, smoking,
were possible to discriminate without disturbance from ambient conditions.
Discussion: The DMS is suitable for the detection of VOCs in exhaled breath even
in different environmental conditions. The fingerprints (clusters) in each measure-
ment are characteristic for the individuals, groups and highly reproducible. Specific
VOC’s from ambient are can be mostly excluded from patients markers. The ion
mobility spectrometry may be a sufficient method for non-invasive detection of
disease markers in breath.
Supported by a Grant of the Federal Ministry for Economy and Technology:
EURONORM. Germany

P4043
Exhaled hydrogen sulfide in patients with chronic airway inflammatory
disease
Yahong Chen1, Xinmao Wang1, Wanzhen Yao1, Chaoshu Tang2. 1Respiratory
Department, Peking University Third Hospital, Beijing, China; 2Department of
Physiology, Peking University Health Science Center, Beijing, China

Background: Chronic obstructive pulmonary disease (COPD) and asthma are
two common chronic airway inflammatory diseases. Recent studies showed that

endogenous hydrogen sulfide (H2S) might be the third signaling gasotransmitter
playing a important role in inflammation.
Objective: To investigate whether exhaled H2S level is related to airway inflam-
mation in COPD and asthma.
Methods: Clinical data, inflammatory cell in induced sputum, plasma level of
TNF-α, IL-8 and LTB4, exhaled and plasma H2S level were studied in 41 patients
with AECOPD, 36 with stable COPD, 50 with acute exacerbation of asthma, 24
with stable asthma, and 11 healthy subjects.
Results: Exhaled H2S level were lower by 20.63% and 37.81%, respectively, in
patients with stable COPD and AECOPD than healthy controls (P<0.05). Ex-
haled H2S level was decreased by 21.64% in patients with AECOPD than stable
COPD patients (P<0.05). Exhaled H2S was positively correlated with the percent-
age of predicted inspiratory capacity (r=0.321, P=0.026), negatively correlated
with plasma H2S levels (r=-0.384, P=0.021) and SGRQ activity score (r=-0.226,
P=0.05). Exhaled H2S levels were decreased by 29.5% and 31.4%, respectively,
in patients with stable and acute exacerbation of asthma than healthy controls
(all P<0.05). Smokers in asthma had lower exhaled H2S levels than non-smokers
(P<0.05). Exhaled H2S in asthma was negatively correlated with plasma LTB4
(r=-0.627, P=0.05).
Conclusions: Exhaled hydrogen sulfide was decreased in patients with COPD and
asthma. Its alteration in level may be connected with airway inflammation.
The study is funded by NSFC (No. 30871127), NCET (No. 985-2-082-113), and
Chinese Medical Association CRD Grant (No. 08020370115).

P4044
Methodological aspects of nuclear magnetic resonance spectroscopy of
exhaled breath condensate
Paolo Montuschi1, Debora Paris2, Dominique Melck2, Vincenzina Lucidi3,
Giovanni Ciabattoni4, Andrea Motta2, on behalf of U-BIOPRED.
1Pharmacology, Catholic University of the Sacred Heart, Rome, Italy;
2Biomolecular Chemistry, National Research Council, Pozzuoli (Naples), Italy;
3Pediatrics, Ospedale Pediatrico Bambino Gesù, Rome, Italy; 4Drug Sciences,
University G. D’Annunzio, Chieti, Italy

We investigated the following methodological aspects of nuclear magnetic res-
onance (NMR) spectroscopy-based metabolomics of exhaled breath condensate
(EBC): 1) within-day, between-day and technical repeatability; 2) detection limit;
3) possible EBC contamination with saliva or cleaning solution for disinfection of
EBC collection setup. A 600 MHz Bruker Avance spectrometer (Bruker BioSpin,
Rheinstetten, Germany) was used. EBC was collected with a condenser (Ecoscreen,
Jaeger, Hoechberg, Germany). Within-day repeatability of NMR spectroscopy, ex-
pressed according to Bland-Altman, was assessed in 5 healthy and 11 cystic
fibrosis subjects collecting separate samples twice within the same day. All values
were within the 2SD range. Between-day repeatability was assessed in the same
subjects collecting 3 samples on day 1,3,7. Technical repeatability was assessed
measuring 3 different samples 10 times. Between-day and technical repeatability
were expressed as intraclass correlation coefficient which was 0.93 and 0.96,
respectively. Detection limit was 0.14 μM. EBC and salivary metabolomic spectra
were different as signals in 3.3-4.5 ppm region in saliva were absent in EBC.
Apart from reference TSP, no peak was observed in the cleaning solution (sodium
hypochlorite, 3.55 mM) spectrum.

This technique has a low detection limit for NMR spectroscopy, is reproducible
and not affected by contamination with saliva or cleaning solution.

P4045
The nitric oxide (NO) metabolites in monitoring and therapy of bronchial
asthma
Svetlana Soodaeva1, Igor Klimanov1, Alexander Lisitsa1, Elena Zaprudnova2.
1Clinical and Experimental Biophysics, Pulmonology Research Institute,
Moscow, Russian Federation; 2Department of Biochemistry, Vladimir State
University, Vladimir, Vladimir Region, Russian Federation

The aim of the study was to investigate the efficacy of the treatment of bronchial
asthma using the estimation of the dynamics of stable NO metabolites in exhaled
breath condensate (EBC). These parameters was also investigated for the moni-
toring of airway inflammation in patients with stable bronchial asthma treated by
GINA-2009 guideline.
Materials and methods: 158 outpatients were enrolled in the study. Group1 con-
tains 48 children (8-12 y.o.); group 2 contains 52 adults with the exacerbation
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of moderate bronchial asthma (BA). The control group consisted of 58 healthy
volunteers. The EBC was collected in all patients, as well as the TNN concentration
in EBC was measured before and after the course of therapy by spectrophotometric
method using the Griess reaction.
Results: The statistically significant decrease of TNN concentration in EBC both
in children and adults was demonstrated during the study (in 4.0 and 4.5 times
respectively compared to baseline). There was no difference in this parameter
between the children and the adult group. After the course of therapy it was shown
the decrease of TNN level in EBC in 89.7% of patients in both groups (in 1.6 and
1.7 times respectively). However, the TNN level in EBC was strongly higher in
patients with BA than in control.
Conclusion: The measurement of TNN concentration in EBC can be used as a
marker of airway inflammation in patients with moderate BA for the monitoring of
patient’s status. During the course of therapy the statistically significant decrease
of this parameter was demonstrated; that is strongly correlated with clinical status.
So, the TNN level in EBC also can be considered as a sensitive marker of the
efficacy of the therapy administered.

P4046
Increased levels of osteopontin in sputum supernatant in smoking asthma
Georgios Hillas1, Stelios Loukides2, Konstantinos Kostikas2, Davina Simoes3,
Konstantina Kontogianni4, Vasiliki Delimpoura2, Eleni Tseliou2,
Spyros Papiris2, Manos Alchanatis4, Petros Bakakos4. 1Department of
Respiratory and Critical Care Medicine, Research Unit, “Sotiria” Chest
Diseases Hospital, Athens, Greece; 22nd Respiratory Medicine Department,
University of Athens Medical School, “Attikon” Hospital, Athens, Greece;
3Marianthi Simou Laboratories, University of Athens Medical School, Athens,
Greece; 41st Respiratory Medicine Department, University of Athens Medical
School, “Sotiria” Chest Diseases Hospital, Athens, Greece

Background: Osteopontin (OPN) has been associated with inflammation and
fibrosis. OPN is increased in asthma and is related to the underlying severity and
to features expressing remodeling and inflammation. Smoking may modify the
inflammatory pattern of the airways.
Aims and objectives: To evaluate the levels of OPN in sputum supernatants of
asthma patients and to investigate the possible role of smoking as well as associa-
tions with mediators and cells involved in the inflammatory and remodeling process.
Methods: We studied 98 asthma patients (51 smokers) and 40 healthy subjects
(20 smokers) who underwent lung function tests, bronchial hyperresponsiveness to
methacholine, and sputum induction for cell count identification and measurement
of OPN, VEGF, TGF-β1, CysLTs, IL-13, ECP and IL-8 in supernatants. The
concentrations of all mediators were measured using enzyme immunoassays.
Results: Median OPN levels (pg/ml) were significantly higher in smoking asth-
matics (SA) compared to non-smoking asthmatics (NSA), and both smoking and
non smoking controls [120 (651, 1793) vs 210 (120, 404) vs 50 (42, 70) vs 102
(71, 156) pg/ml, respectively; p<0.0001]. Regression analysis provided significant
associations between log OPN and sputum neutrophils, IL-8, IL-13 and TGF-β1.
The most significant association of TGF-β1 was the one with OPN. These as-
sociations were observed only in SA. No significant associations were observed
between OPN, lung function tests and PD15 to methacholine in all groups.
Conclusions: OPN levels are affected by the smoking habit in asthma. The asso-
ciations of OPN with sputum neutrophils, TGF-β1, IL-13 and IL-8, only in SA,
suggest a possible role for OPN in the inflammatory and remodeling process in
SA.

P4047
Laboratory investigation of sputum and mucociliary clearance (MCC)
condition in patients with COPD
Tetyana Pertseva, Olena Lykholat, Olena Gurzhiy. Internal Medicine Department,
Dnepropetrovsk State Medical Academy, Dnepropetrovsk, Ukraine

Aim: To investigate biochemical parameters of sputum for evaluation of MCC’s
disorders in patients with COPD.
Materials: 90 smoking patients with COPD in stable condition.
Methods: Biochemical parameters of sputum (medium weight molecules (MWM),
trypsin, cysteine proteases cathepsin B, cathepsin L, α1-proteinase inhibitor (α1-
PI)) were researched for MCC’s evaluation.
Results: Dynamics of indices are in table 1.

Table 1

Patients with COPD

Indices Mild (n=14) Moderate (n=34) Severe (n=42)

MWM, mg/g protein 1114,6±21,5 1226,8±47,7 1443,6±35,5
Trypsin, nmol/sec L/g protein 7,1±0,1 5,8±0,4 4,5±0,2
Cathepsin B, OD/g protein 49,8±1,9 44,5±3,2 37,6±1,6
Cathepsin L, OD/g protein 78,1±4,7 86,7±4,0 102,2±4,0
α1-PI, mcmol/sec L/g protein 2,07±0,07 2,20±0,05 2,30±0,03

Conclusions: Bronchial obstruction progression accompanied by decreasing of
local proteolytic potential of sputum: trypsin (r= -0,61, p<0,001); cathepsin B
(r= -0,42, p<0,01); cathepsin L (r=0,39, p<0,01); α1-PI (r=0,39, p<0,01). It

leads to decreasing of sputum lysis and accumulation of hyperviscosity mucus in
respiratory tract. As a result, movement of ciliary epithelium is blocked.
Decreasing of sputum lytic properties accompanied by accumulation of MWM
(correlation between severity of COPD and MWM level – r=0,60, p<0,001). It
also enhances the viscosity of sputum and violates the optimal conditions of MCC
functioning.
So, bronchial obstruction progression in patients with COPD accompanied by
decreasing of common lytic activity of sputum, therefore excessive amount of vis-
cous bronchial secretion accumulate. It slows down ciliary epithelium movement,
compounding the disorders of MCC.

P4048
The concentration of inflammatory cytokines in exhaled breath condensate in
children with inflammatory bowel diseases
Katarzyna Krenke1, Joanna Peradzynska1, Joanna Lange1, Katarzyna Grzela1,
Aleksandra Banaszkiewicz2, Izabela Lazowska2, Marek Kulus1. 1Department of
Pediatric Pneumonology and Allergy, 2Department of Pediatric Gastroenterology
and Nutrition, Medical University of Warsaw, Warsaw, Poland

Introduction: Nowadays, Crohn’s disease (CD) and ulcerative colitis (UC) are
regarded as a systemic disorders and extraintestinal sites of inflammation have
been found in various organs, including respiratory system. Chronic inflammation
involving a wide variety of cytokines plays an important role in the pathogenesis
of inflammatory bowel diseases (IBD).
Aim of the study: The aim of the study was to evaluate the concentration of
several inflammatory cytokines in exhaled breath condensate (EBC) in children
with IBD.
Material: 47 children with IBD (24 boys and 23 girls, mean age 13.8±3.3) and
37 healthy volunteers (20 boys, 17 girls, mean age 13.9±3.6) were enrolled into
the study.
Methods: EBC was collected during 10 minutes of tidal breathing. IL1β, IL6, IL8
and TNFα were measured with ELISA.
Results: The concentration of inflammatory cytokines in study group was as
follow: TNFα- mean 0.8 pg/ml, SD 0.4, IL1β - mean 0.3 pg/ml, SD 0.3, IL 6 -
mean 0,1 pg/ml, SD 0.1, IL 8 - mean 0.2 pg/ml, SD 0.3. Control group - TNFα -
0.6 pg/ml, SD 0.3 IL1β - 0.0 pg/ml, SD 0.1, IL 6 - 0.0 pg/ml, SD 0.0, IL 8 - 0.0
pg/ml, SD 0.0. The levels of all cytokines were significantly higher in the study
group (p<0.05).
Conclusion: The elevated concentration of inflammatory cytokines in EBC in
children with IBD can suggest that inflammation, which plays the key role in
pathogenesis of IBD, may be also present in respiratory tract.

P4049
Effects of outdoor temperature and humidity on methacholine challenge tests
Bruno Sposato1, Marco Scalese2, Andrea Pammolli3 , Maurizio Di Tomassi1,
Maria G. Migliorini1 , Raffaele Scala4, Mario Naldi5. 1U.O. Pneumologia,
Ospedale “Misericordia”, Grosseto, Italy; 2Istituto di Fisiologia Clinica, CNR,
Pisa, Japan; 3Dipartimento di Fisiopatologia, Medicina Sperimentale e Sanità
Pubblica, Università di Siena, Siena, Italy; 4Unità di Pneumologia e UTSIR,
Ospedale Campo di Marte, Lucca, Italy; 5Unità di Pneumologia e UTIP,
Ospedale S.Donato, Arezzo, Italy

This study tried to evaluate whether outdoor daily temperature (T) and humidity
(H) can influence methacholine test results in outpatients living in temperate
climate areas. 4,723 subjects (2391 males; age 35.1±16.15; FEV1 100.36% [IQR:
92.34-108.8]) that performed a methacholine test for a suspected bronchial asthma
between 2000 and 2010 were considered. Mean outdoor temperatures (°C) and
relative humidity (%), registered when the test was performed, were considered.
Patients with bronchial hyperresponsiveness (PD20<3200 μg) were 2,889 (61.2%)
and median PD20 were 359 μg [IQR: 160-967]. On receiver operator curve (ROC)
analysis, temperature and humidity did not significantly predict hyperresponsive-
ness (AUC: 0.5); an AUC of 0.55 for temperature was found only in subjects aged
<20 and in non-smokers. When we subdivided the subjects into different sub-
groups, on the basis of different levels of temperature and humidity (T<10°C or
between 10 and 20°C or >20°C and H<60% or between 60% and 80% or >80%),
no differences in hyperresponsiveness prevalence and in PD20 were found. A
significantly positive relationship between PD20 and BMI was detected in subjects
aged from 36 to 51 (r: 0.079; p: 0.031) and in those with severe hyperresponsive-
ness (PD20<200 μg) (r: 0.110; p: 0.001). The regression logistic model showed
how the maximum temperature was a significant lower risk factor for bronchial
hyperresponsiveness (OR: 0.995, 95%CI: 0.982-0.998).In conclusion, this study
showed that an increase in temperature (excluding extreme values) is associated to
a slight, but significant, reduction of bronchial hyperresponsiveness risk.

P4050
Are FENO indices useful diagnostic tools in suspected asthma? Experience of
a routine lung function laboratory
Florence Schleich, Raluca Asandei, Maité Manise, Jocelyne Sele, Cédric Graas,
Renaud Louis. Respiratory Medicine, GIGA I3, CHU Liege, University of Liege,
Liege, Belgium

Background: Asthma diagnosis is based on symptoms associated with airflow
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variability. Airway inflammatory component measured by exhaled nitric oxide
(FENO50) has been proposed as a diagnostic tool but remains controversial.
Aim: To assess the ability of FENO indices to identify bronchial hyperrespon-
siveness to methacholine (PC20M < 16mg/ml) and to establish which respiratory
symptoms relate to FENO indices and PC20M.
Methods: We conducted a prospective study on 174 steroid naive patients ad-
dressed for PC20M. Patients with respiratory symptoms, FEV1 ≥70% pred and
no proof of reversibility to inhaled salbutamol (either not done or response
<12%) completed a questionnaire about their symptoms and underwent FENO
measurement at different flow rates (50-100-150 and 200ml/sec) and PC20M.
Results: 82 had a PC20M <16mg/ml and had significantly higher FENO50,
J’awNO and Intercept but did not show significant difference in CAlvNO value.
By constructing ROC curve, we found that FENO50 cut-off value of 34 ppb is
able to identify bronchial hyperresponsiveness with high specificity (95%) and
PPV (88%) but low sensitivity (35%) and NPV (62%). For the whole group, the
dose-response slope (DRS) for methacholine weakly correlated with FENO50 but
not with CalvNO. Among the positive PC20M, there was no relationship between
the magnitude of PC20M and the level of FENO indices. Wheezing was the
symptom most convincingly associated with raised FENO50.
Conclusion: FENO50 >34 ppb is a good diagnostic criterion in patients with
suspected asthma. However FENO50 ≤34ppb clearly does not rule out bronchial
hyperresponsiveness and should prompt the clinician for asking methacholine
challenge.

418. Treatment strategies, systemic
manifestations and biomarkers in airway

diseases

P4052
Markers of airway inflammation and airway hyperresponsiveness remain
stable in untreated asthmatics over time
Pernille Bækgaard Udesen, Celeste Porsbjerg, Christian Grabow Westergaard,
Vibeke Backer. Respiratory and Allergy Research Unit,Department of Respiratory
Medicine L, Bispebjerg University Hospital, Copenhagen NV, Denmark

Introduction: Airway hyperresponsiveness (AHR) and airway inflammation are
important hallmarks of asthma that may be used in asthma monitoring, but may
also vary between asthmatics as a potential indication of different clinical asthma
phenotypes. The aim of this study was to assess whether two commonly used
measures, AHR to mannitol and exhaled NO (eNO), were stable over a period of
time in asthma patients who were not treated with steroids.
Materials and methods: A total of 54 non-smoking, asthmatics not treated with
steroids were enrolled in the study and assessed at baseline and again three to six
months later, where spirometry, skin prick test and induced sputum was performed
as well as measurements of hyperresponsiveness to mannitol and eNO. Subjects
were excluded if they experienced a worsening of their asthma or commenced on
steroid treatment.
Results: A total of 41 subjects (21 females, mean age; 41 years, 70,70% atopics)
completed both visits. Mean FEV1% predicted at baseline was 94,13% (SD
17,71).There was a significant correlation between the degree of AHR, defined
by the Response Dose Ratio (RDR:% change/mg mannitol) at visit 1 and visit 2
(LogRDR, r = 0,80, p<0,001) as well as between the levels of eNO at visit 1 and
2 (LogeNO, r = 0,59, p<0,001).
Conclusion: In asthmatics not treated with steroids, markers of AHR and airway
inflammation remains at the same level over a three to six months period of
observation, suggesting that these are stable markers of clinical disease.

P4053
Airway resistance and reactance in COPD patients and healthy smokers, and
effect of bronchodilators
Linnea Svensson, Jaro Ankerst, Leif Bjermer, Ellen Tufvesson. Department of
Clinical Sciences, Lund, Respiratory Medicine and Allergology, Lund, Sweden

Background: Little is known about the reversibility response of the obstructive
patterns to therapies in COPD. Impulse oscillometry (IOS) is a method to measure
resistance and reactance of both the central and peripheral airways.
Aim: The aim of this study was to investigate how salbutamol and ipratropium,
commonly used therapies in COPD, affect obstructive airway patterns measured
by impulse oscillometry.
Methods: Twenty two healthy smokers and 24 patients with COPD, with matched
pack years were included in this study. Spirometry and impulse oscillometry
were performed at baseline, after inhalation of salbutamol and after additional
ipratropium.
Results: Medication increased FEV1 as expected. COPD patients had significantly
higher total (R5), central (R20) and peripheral (R5-R20) resistance (% predicted)
at baseline compared to healthy smokers. After medication with salbutamol, R5,

R20 decreased in both COPD patients and healthy smokers. Salbutamol only
decreased R5-R20 in COPD patient, but after additional ipratropium the R5-R20
in healthy smokers also decreased. The COPD group showed a higher reactance
(X5, AX and Fres) at baseline compared to the healthy smokers. After inhalation
of salbutamol, X5, AX and Fres was significantly decreased in the COPD group
as well as in healthy smokers. Additional inhalation of ipratropium showed a
tendency of decreasing X5 and AX in both COPD patients and healthy smokers.
Conclusions: COPD patient have higher resistance and reactance compared to
healthy smokers at baseline. Both airway resistance and reactance was affected
by inhalation of salbutamol and additional ipratropium, and more pronounced in
COPD patients compared to healthy smokers.

P4054
Monitoring of efficacy of therapy with monoclonal antibodies – Omalizumab
– Using the Recovery-ELISA
Pavel Strohner1, Antonia Staatz1, Astrid Schaefer1, Gunther Becher2,
Dieter Sarrach1, Jens Reich3, Thomas Haeupl4, Jens-Oliver Steiss5. 1R&D,
BioTeZ Berlin-Buch GmbH, Berlin, Germany; 2R&D, BecherConsult GmbH,
Bernau, Germany; 3Molecul Res., Mdc Research Center, Berlin, Germany;
4Rheumatology Center, Charite’Univ. Clinic, Berlin, Germany; 5Dept. Pediatrics,
Univ. Clinics Giessen and Marburg, Giessen, Germany

The Revovery-ELISA (R-ELISA) resembles a combination of a Sandwich-ELISA
for the antigen and a competitive ELISA for the therapeutic antibody.
The R-ELISA is a special ELISA application for presence of an additional TAb in
the measuring system. The special feature is a two-dimensional calibration, which
performs a calibration for the antigen without and with addition of the therapeutic
antibody and a calibration of the antigen-recovery in dependence of the therapeutic
antibody.
Addition of Omalizumab to the IgE-Sandwich-ELISA reduced the optical density
of the signal in a non-linear manner for the detection of IgE. At 7,2 μg/ml Omal-
izumab the IgE-signal is reduced for 75%. The addition of substrate to the assay
enables the re-calculation for real samples. The Fig. shows the antigen recovery in
dependence of Therapeutic antibody.

The therapeutic effect of the therapeutic antibody is visible on recovery curve. This
curve shows the remaining percentage of free antigen = recovery under therapy.
The assay runs in serum dilutions of 1:20.
This recovery curve demonstrates that the efficacy of antibody therapy in concen-
trations higher than 2 μg/ml Omalizumab (=40 μg/ml in undiluted serum) becomes
rather low. In clinical samples was found similar IgE concentration within a wide
range of high Omalizumab activity.
Using the R-ELISA it will be possible to calculate a maximal effective dose of
TAb.

P4055
Predicting performance of cough reflex sensitivity, exhaled nitric oxide (eNO)
and bronchial responsiveness for efficacy of bronchodilator therapy on
isolated chronic non-productive cough
Masaki Fujimura, Noriyuki Ohkura, Akira Tokuda, Yuko Waseda. Respiratory
Medicine, Kanazawa University Hospital, Kanazawa, Ishikawa, Japan

Background: Chronic cough responding to bronchodilator therapy (BDT) was
originally reported as cough variant asthma (CVA), in which bronchial responsive-
ness was shown to be mildly increased. Our aim was to elucidate whether cough
reflex sensitivity, exhaled nitric oxide (eNO) and bronchial responsiveness could
predict efficacy of BDT on chronic non-productive cough.
Methods: Consecutive patients with non-productive cough lasting at least 8 weeks
who visited our respiratory medicine clinic from 2005 to 2010 and gave informed
consent for participating in this study were enrolled. Exhaled NO, capsaicin cough
sensitivity (C5) and bronchial reversibility were measured in this order at their
first visit. Bronchial responsiveness (PC20) was measured at their second visit
following 6-day BDT.
Results: The study protocol was fully completed in 117 patients. Multivariate
regression analysis revealed that only C5 was significantly (r=0.430, p<0.0001)
correlated with the VAS scale. The ROC curve showed that the optimal cut-off
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value of C5 to predict MI on the efficacy of BDT on cough was solution number
of 4.5 (2.8 mmol/L) with a sensitivity of 0.81 and specificity of 0.72.

Conclusions: Measurement of C5 may be useful for predicting efficacy of BDT
on chronic non-productive cough, in other words for diagnosis of CVA.

P4056
Systemic inflammation in COPD: Is there a link with body composition?
Adèle Lo Tam Loi1, Susan Hoonhorst2 , Nick ten Hacken2,
Jan-Willem Lammers1, Leo Koenderman1. 1Respiratory Medicine, University
Medical Center Utrecht, Utrecht, Netherlands; 2Pulmonary Diseases, University
Medical Center Groningen, Groningen, Netherlands

Introduction: COPD is characterized by a low grade systemic inflammation which
has an effect on body composition. We examined the relationship between systemic
inflammation and body composition using the Body Mass Index (BMI) and Fat
Free Mass Index (FFMI).
Methods: A cohort of 37 stable COPD patients (GOLD I-IV) was included. BMI
was calculated as weight/height2 and the FFMI as fat free mass/height2. Systemic
inflammation was visualized by expression of activation markers on peripheral
blood neutrophils using flow cytometry.
Results: The responsiveness of neutrophils for formyl peptides (like fMLF) is
one of the most sensitive markers for detecting in vivo activation of neutrophils.
Peripheral blood neutrophils are less responsive for fMLF under conditions of
systemic inflammation, which is associated with disease severity. This responsive-
ness in the context of expression of CD11b and the active form of FcγRII was
positively correlated with BMI (Table 1). We also found that CCR3, a marker
mainly expressed on pulmonary neutrophils correlated with BMI. In addition, a
positive correlation (Table 1) between FFMI and BMI was found in COPD patients.

Table 1. Indices of systemic inflammation correlate with a low BMI

Correlation between BMI Sig (2-tailed)

FFMI 0.870 0.000
Active form of FcγRII after fMLF stimulation 0.422 0.012
CD11b after fMLF stimulation 0.415 0.013
CCR3 –0.402 0.017

Conclusion: A low BMI is associated with a low grade systemic inflammation in
COPD patients visualized by systemic activation of neutrophils. In COPD patients
the FFMI correlated with BMI, which suggests that the systemic inflammation in
COPD patients is associated with a muscle wasting phenotype.

P4057
The relationship between comorbidities and systemic inflammation in
patients with COPD
Ali Kocabas1, Gulsum Tezcagirir1, Gulsah Seydaoglu2, Ezgi Ozyilmaz1.
1Pulmonary Disease, Cukurova University Faculty of Medicine, Adana, Turkey;
2Biostatistics, Cukurova University Faculty of Medicine, Adana, Turkey

Objectives: Although the effect of comorbidities on morbidity and mortality of
COPD is better understood, the discussion about the role of systemic inflamma-
tion on development of comorbidities is going on. We aimed to investigate the
relationship between systemic inflammation and comorbidities in patients with
COPD.
Methods: Comorbidities, systemic and local inflammation markers were in-
vestigated in 50-stable COPD patients and 42-healthy adults who admitted
to our out-patient clinic. Venous blood samples for markers of systemic
inflammation (CRP,fibrinogen,AAT, TNF-α, sTNF-R, IL-1, IL-6, IL-8, neu-
trophils,lymphocytes,eosinophils) and induced sputum samples for local inflamma-
tion markers (TNF-α, IL-6, neutrophils, lymphocytes, eosinophils) were examined.
Results: At least one comorbidity was determined in 80% of patients with COPD

and 47.6% in the controls. The depression, cachexia, pulmonary hypertension and
prevalence of coronary artery disease in patients with COPD were higher than
the controls (p<0.05).All markers of systemic inflammation and local inflam-
mation, except serum mean IL-6 level and mean percentage of peripheral blood
eosinophils, were significantly found higher in patients with COPD. In addition,
the mean serum TNF-α and IL-8 levels were found to be associated with presence
of comorbidity in patients with COPD. The determined comorbidities which are
anxiety, depression, anemia, heart disease, osteoporosis and metabolic syndrome
were found to be associated with one or more systemic inflammatory markers.
Conclusion: The observed comorbidities in COPD is closely related to systemic
inflammation however we think that the exact mechanism of each comorbidity
needs to be further investigated.

P4058
Is the body mass index a determinant of inflammatory status and quality of
life in asthma?
Raquel López Reyes, Miguel Perpiña Tordera. Service of Pneumology, University
Hospital la Fe, Valencia, Spain

Introduction: The aim of our study was to determine the relationship between body
mass index (BMI), alveolar nitric oxide (CaNO), and the health status of asthmatics
by applying the quality of life questionnaire Sydney-modified (AQLQ-S).
Material and methods: We studied 139 asthmatics (GINA) between 15 and 75
yr of age (men 45 and women 94) and several degrees of severity. We measured
anthropometric variables, baseline spirometry, and nitric oxide exhaled (eNO) at
multiple flows (50, 100, 150, 200 and 250 ml/s). Bronchial nitric oxide flux (JaNO)
and CaNO were assessed according to Tsoukias model. All patients completed the
AQLQ-S questionnaire. For comparisons between two groups, T-student test was
used. The relations between NO parameters and other markers were analyzed with
partial correlations adjusted for asthma severity.
Results: The mean BMI was 26.46±4.97 kg/m2,CaNO 3.89±4,7 ppb and JaNO
2401±2307 nl/sec.There were no statistically significant differences in values of
CaNO and JaNO between obese asthmatic group and non obese. The AQLQ-
S scores obtained were (mean ± SD): total score: 5.62±1.08; shortness of
breath: 5.73±1.14; mood: 5.21±1.24, social restriction: 5.92±1.25; and concern:
5.69±1.10

Correlations between BMI and AQLQ-S scores

Total score Shortness of breath Mood Social restriction Concern

BMI –0,26 (p=0,011) –0,30 (p=0,004) –0,15 (p=0,13) –0,30 (p=0,003) –0,13 (p=0,20)

Conclusions: Obesity determines deterioration in the quality of life of patients
with asthma especially in two dimensions: 1) shortness of breath and 2) social re-
striction. CaNO and JaNO show no relation to the inflammatory state that involves
obesity and have no expression in the health questionnaire score used.

P4059
A comparative study of the correlations of the COPD assessment test (CAT)
scores and high sensitive CRP levels to SPO2, FEV1, BODE index, and
exacerbation rate
Hassan Ghobadi, Katrin Beukaghazadeh, Nasrin Fouladi. Department of Internal
Medicine, Ardabil University of Medical Sciences, Ardabil, Islamic Republic of
Iran Department of Internal Medicine, Ardabil University of Medical Sciences,
Ardabil, Islamic Republic of Iran Department of Community Medicine, Ardabil
University of Medical Sciences, Ardabil, Islamic Republic of Iran

Background: High sensitive CRP is used as a marker of systematic inflammation
in COPD. Results have shown an inverse relation between serum hs-CRP and
FEV1, except for small study which did not report any correlation between hs-CRP
level and FEV1. However, we hypothesize that the raised hs-CRP is not closely
related to the multiple consequences of COPD. CAT is a simple questionnaire for
assessing and monitoring COPD. Thus, this study was undertaken to investigate the
correlations between CAT score and SPO2, FEV1, BODE index, and exacerbation
rate, and compare it with the correlations to the serum hs-CRP.
Method: We studied 60 patients with stable COPD and 15 normal subjects as a
control group. SPO2, BODE index, pulmonary function test and exacerbation rate
were determined in COPD patients. Serum level of hs-CRP was measured in all
patients and the control group. Then, the CAT questionnaire was completed by
patients.
Results: Hs-CRP level was significantly raised in patients (p=0.005). In these
patients, correlations of hs-CRP level with BODE index appeared significant
(p=0.008). However, the correlation between hs-CRP with SPO2 and FEV1 did not
appear significant (p=0.47, p=0.17 respectively). Also, the CAT score correlations
with SPO2, FEV1, BODE index, and exacerbation rate in the previous year were
all found to be significant (p=0.000, p=0.000, p=0.000, p=0.017, respectively).
Conclusion: We conclude that SPO2, FEV1, BODE index and exacerbation rate
are more correlated with the CAT scores than with the serum level of hs-CRP
in stable COPD patients. The findings of this study should be considered in
management of stable COPD.
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P4060
Analysis of atherosclerosis in patients with chronic obstructive pulmonary
disease by carotid ultrasonography
Sayaka Tachibana1, Shoko Sonobe1, Utako Fujii1 , Yasuko Fuchimoto1,
Masaaki Shiojiri1 , Koji Inoue1, Norihiko Nakanishi1,6, Tomonori Moritaka1,
Yasufumi Yamaji2,6, Shinya Tada3,6, Tadashi Kamei4,6, Nobuo Ueda5,6.
1Respiratory Medicine, Ehime Central Prefectural Hospital, Matsuyama, Japan;
2Respiratory Medicine, Mitoyo General Hospital, Kannonji, Japan; 3Respiratory
Medicine, Kagawa Rosai Hospital, Marugame, Japan; 4Respiratory Medicine,
Kamei Clinic, Takamatsu, Japan; 5Internal Medicine, Iyotetsu Clinic,
Matsuyama, Japan; 6Respiratory Medicine, North Shikoku Pulmonary Disease
Co-operating Group, Matsuyama, Japan

Rationale: Chronic obstructive pulmonary disease (COPD) is associated with an
increased risk of cardiovascular events. Atherosclerosis is an independent predictor
of cardiovascular disease. We tested the hypothesis that there is a close association
between atherosclerosis and disease severity of COPD.
Methods: We recruited 46 subjects with COPD (45 male-1 female, 42 ex-smokers,
4 current smokers, aged (74.7±7.9)). All subjects underwent spirometry and carotid
ultrasonography. The severity of COPD was determined by GOLD Staging System
for COPD Severity Definition. We measured carotid intima-media thickness, and
determined the maximal intima-media thickness (IMTmax) value as the indicator
of atherosclerosis.
Results: Average IMTmax value in all subjects was 1.9±1.1 mm. IMTmax value
was 2.2±1.2 mm in stage I (n=3), 1.7±1.0 mm in stage II (n=15), 2.0±1.1 mm in
stage III (n=16), and 2.0±1.4 mm in stage IV (n=12). There were no differences
of IMTmax values among the stages of COPD. IMTmax values were higher in
subjects with ischemic heart disease (n=5) compared to those without ischemic
heart disease (n=41) (IMTmax value: 2.7±1.6 mm vs. 1.9±1.1 mm, p<0.05). 3
subjects had lower limb arteriosclerosis obliterans (IMTmax value was 2.1±0.4
mm).
Conclusions: Atherosclerosis was not associated with disease severity of COPD.
This study suggests that atherosclerosis progresses even in patients with mild
COPD, especially in those who are associated with ischemic heart disease.

P4061
Body composition analysis on COPD patients – Results of prospective study
Jan Plutinsky1, Ivan Marget1, Petra Kubicova2, Peter Chlebo2, Dalibor Petras1,
Daniel Magula1. 12nd Pneumology, Specialized Hospital of St. Zoerardus Zobor,
Nitra, Slovakia (Slovak Republic); 2Department of Human Nutrition, Faculty of
Agrobiology and Food Resources,Slovak Agricultural University, Nitra, Slovakia
(Slovak Republic)

Introduction: Chronic Obstructive Pulmonary Disease (COPD) is in close rela-
tion to chronic systemic inflammation involving an extrapulmonary patholgy. The
results can be weight and muscle loss and nutritional abnormalities. FFMI (Fat
Free Mass-index) assessment is important, because using Body Mass Index (BMI)
does not distinguish between two people with a similar BMI but different body
composition (BC).
Aims: To determine FFMI and BMI in COPD patients (pts).
Methods: In 2010, we began BC analysis on COPD patients with Dual-Energy
X-ray Absorbtiometry (DEXA) in a prospective study trial. We analysed BC of 30
clinically stable COPD pts in stage II-IV GOLD. There were 24 M, median age
69 yrs (49-84 yrs) and 6 F, median age 74 yrs (51-85 yrs). For body composition
analysis by DEXA we used Hologic Discovery Wi including the software “Whole
Body Composition Analysis”. Reference intervals (by Schutz) for FFMI were
used.
Results: In M median BMI was 23 (17.7-33.99) and 23.34 (14.79-37.49) in F
respectively. FFMI was 17.78 (14.52-22.18) and 15.47 (12.41-20.36) respectively.
13/30 pts had FFMI under the 10th percentile for their gender and age category.
16/30 pts had FFMI under the 25th percentile. The highest prevalence of low FFMI
was seen in GOLD stage IV.
Conclusions: In our group, most of pts had FFMI <25th percentile. Those pts
with FFMI<10th percentile have a higher risk for future physical disability. In our
opinion, pts with FFMI <25th percentile need help to change their dietary habits,
physical rehabilitation and nutrition support to prevent the progression of disease.
Determination of FFMI would help to create procedrulas formulas for COPD pts
with muscle weakness and/or terminal cachexia.

P4062
Identification of microorganisms based on gas chromatography-mass
spectrometric analysis of volatile organic compounds in headspace gases
J.J.B.N. van Berkel1, E.E. Stobberingh4, M.L.L. Boumans4, Moonen Moonen1,
E.F.M. Wouters2,3, J.W. Dallinga1, F.J. van Schooten1. 1Toxicology, Maastricht
University, Maastricht, Netherlands; 2Department of Respiratory Medicine,
Maastricht University Medical Centre, Maastricht, Netherlands; 3Centre for
Integrated Rehabilitation Organ Failure (CIRO), Ciro, Horn, Netherlands;
4Department of Medical Microbiology, Maastricht University Medical Centre,
Maastricht, Netherlands

Background: The elucidation of volatile organic compounds specifically produced
by microorganisms may assist in developing a fast and accurate methodology to

determine pulmonary bacterial infections. Development of this methodology might
ultimately lead to the identification of bacterial species in breath.
Methods: Over 300 bacterial headspace samples from 4 different micro organ-
isms were analyzed by gas chromatography-mass spectrometry to identify relevant
VOCs, and compose profiles of VOCs that are specific for any of the micro
organisms Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus and
Klebsiella pneumoniae. Differently abundant VOCs were determined and classi-
fication models based on support vector machines (SVM) were build to allow
classification of the samples.
Findings: We were able to identify a large number of compounds that show
significantly different availability in bacterial cultures compared to medium and
in bacterial cultures cross-compared. We identified compounds demonstrating
highly significant differences between the four E. coli strains and between the
two S. aureus isolates: methicillin-resistant Staphylococcus aureus (MRSA) and
methicillin-sensitive Staphylococcus aureus (MSSA). SVM models were able to
classify the micro organisms with very high degrees of sensitivity and specificity
based on 6 VOCs from headspace.
Interpretation: We demonstrated that identification of the studied micro organ-
isms is possible based on a few compounds measured in headspace of cultures.
It provides a fast, non-invasive, and sensitive technique as a potential diagnostic
approach in medical microbiology.

P4063
Pathological changes in the skeletal muscles in COPD patients
Mohamed Elnady, Maysa Sharaf El-Din, Yosef Amin, Ali El-Hindawy. Chest,
Cairo University Hospitals, Cairo, Egypt

Background: Peripheral muscle weakness is a major problem in COPD, con-
tributing to exercise intolerance and decreased health status. The loss of muscle
mass has been described in those patients, but, little data are reported regarding
the morphology of limb muscles.
Objectives: To study the pathological changes that occurs in the peripheral skeletal
muscles in COPD Patients.
Methods: 50 COPD patients were chosen from the outpatient clinic of chest dis-
eases, Cairo University Hospitals. Muscle biopsies were taken from the left Vastus
lateralis under local anesthesia by Abram’s needle and subjected to histopatho-
logical examination after staining with Hematoxlin and Eosin. The biopsies were
compared to specimens taken from 10 healthy control subjects of the same sex
and age group.
Results: Strong correlation was found between the severity of COPD and the
degree of muscle atrophy graded from zero (normal) to 4 (marked atrophy) ac-
cording to number of foci of atrophy. The one patient in stage I & 69% of patients
in stage II COPD were found to have normal biopsy. Stage III; showed both mild
atrophy in (45.5%) & moderate atrophy in (41%) of patients. Stage IV showed
moderate atrophy in (64.3%). Marked degree of atrophy were belonged to stage
III; 9% and IV; 7.2% of patients. A statistically significant positive correlation was
found between degree of muscle atrophy and (age, smoking index & number of
exacerbations/year).
Conclusion: COPD patients showed variable degrees of peripheral skeletal muscle
atrophy correlated to disease severity. Progression of COPD is associated with
progression of the muscle affection.

P4064
Plasma VEGF correlates with right ventricular function in pulmonary
hypertension
Judit Pako, Andras Bikov, Kristof Karlocai, Gyorgyi Csosza, Dorottya Kovacs,
Gyorgy Losonczy, Ildiko Horvath. Pulmonology, Semmelweis University,
Budapest, Hungary

Introduction: Pulmonary hypertension (PH) is a severe, progressive condition of
the small pulmonary vessels that leads to increased pulmonary vascular resistance,
right ventricular failure and death. Previous studies suggest the role of VEGF
(vascular endothelial growth factor) in the pathomechanism of PH by several path-
ways. Still, the relationship between airway VEGF and right ventricular function
has not been investigated yet.
Aims: We aimed to evaluate the exhaled breath condensate (EBC), as an airway
sampling technique for VEGF detection in subjects with PH and to compare EBC
and plasma VEGF with the best noninvasive clinical sign of advanced disease, by
measuring right ventricular longitudinal function, tricuspid anular plane systolic
excursion (TAPSE).
Methods: 10 PH patients (6 IPAH, 2 CTEPH, 1 scleroderma, 1 congenital heart
disease, 58±17 years, mean pulmonary pressure 58±21 mmHg), and 9 healthy
controls (50±13 year) participated in the study. Plasma and EBC (Rtube, Char-
lotteswille, US) were collected for VEGF measurements (Quantikine ELISA kit,
R&D) and echocardiography was performed to assess TAPSE.
Results: In EBC the VEGF concentration was under the limit of detection in both
groups. The level of plasma VEGF was significantly higher in the patient group
than in controls (130±98 pg/ml, 30±40 pg/ml, p=0,004). We found significant
correlation between TAPSE and plasma VEGF level in PH patients (p=0,02,
r=0,69).
Conclusion: We suggest, that decrease of VEGF with advanced PAH disease can
be a result of deterioration of right ventricular contractility accompanied with
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decreased pulmonary flow and wall stress. However, EBC is not applicable to
assess airway VEGF levels in PH patients.

P4065
Airway dimensions and pulmonary phenotypes in a heavy smoking
population
Akkelies Dijkstra, Dirkje Postma, Peter van Ooijen, Judith Vonk, Pieter Zanen,
Michael Schmidt, Harry Groen, Firdaus Mohamed Hoessein. Department of
Pulmonary Diseases, University Medical Center Groningen, University of
Groningen, Groningen, Netherlands Department of Pulmonary Diseases,
University Medical Center Groningen, University of Groningen, Groningen,
Netherlands Department of Radiology, University Medical Center Groningen,
University of Groningen, Groningen, Netherlands Department of Epidemiology,
University Medical Center Groningen, University of Groningen, Groningen,
Netherlands Division of Heart & Lungs, University Medical Center Utrecht,
Utrecht, Netherlands Institute for Medical Image Computing, Fraunhofer MEVIS,
Bremen, Germany Department of Pulmonary Diseases, University Medical
Center Groningen, University of Groningen, Groningen, Netherlands Division of
Heart & Lungs, University Medical Center Utrecht, Utrecht, Netherlands

Measurements of airway dimensions using low-dose computed tomography
(LDCT) may elucidate the contribution of airway and parenchymal changes
to airway obstruction.
We studied the association between airway wall thickness (AWT), lung function,
chronic mucus hypersecretion (CMH), emphysema and smoking behavior.
LDCT was performed in 492 male heavy smokers (59% current-smoking, pack-
years 34 (20-133). 39% (n=492) had COPD (GOLD-criteria) and 30% had CMH
(defined: phlegm for at least 3 months a year). LDCT cross-sections at 3.5 ±.25
mm internal airway diameters were used for computerized assessment of AWT.
To determine the extent of emphysema we computed for each individual the 15th
percentile of the density distribution (p15). Mean AWT was log-transformed to
obtain a normal distribution. Differences between COPD and non-COPD and
CMH and non-CMH were tested with t-tests. Associations between AWT, FEV1,
CMH, packyears, current-smoking, and p15 were analyzed using linear and logistic
regression (adjusted for height and age).
Median AWT was increased in COPD vs non-COPD (0.72 vs 0.54 mm, p<0.001)
and in CMH vs non-CMH (0.66 vs 0.59 mm, p<0.001). Thicker airway walls
were significantly associated with lower FEV1 and with higher p15 (i.e. less em-
physema) in COPD and non-COPD. There was no significant association between
AWT and CMH, packyears and current smoking in COPD and non-COPD. CMH
was associated with current-smoking in COPD (OR=2.6, 95%CI=1.29-5.28) and
non-COPD (OR=3.0, 95%CI=1.60-5.66) but not with packyears, p15, AWT and
FEV1.
Thickening of the airway wall is strongly associated with decreased FEV1 and
less emphysema but not with CMH in COPD and non-COPD. Presence of CMH
is associated with current-smoking.

P4066
Interrelations between brainstem auditory evoked potential and visual
evoked potential abnormalities in stable COPD patients
Prem Parkash Gupta1, Sushma Sood2, Atulya Atreja1, Dipti Agarwal2. 1TB &
Respiratory Medicine, PGIMS, Pt B D Sharma University of Health Sciences,
Rohtak, Haryana, India; 2Physiology, PGIMS, Pt B D Sharma University of
Health Sciences, Rohtak, Haryana, India

Background: COPD is presently regarded as a multi-system disorder having sig-
nificant extra-pulmonary manifestations in addition to its pulmonary components.
Objectives: To assess brainstem auditory evoked potential [BAEP] and visual
evoked potential [VEP] abnormalities in stable COPD patients, and to evaluate for
any interrelations between them.
Methods: Eighty male subjects were included: 40 stable COPD patients with
no clinical neuropathy, and 40 age-matched healthy volunteers [HV]. For BAEP
evaluation, latencies of waves I, II, III, IV and V along with interpeak latencies
[IPL] of I-III, I-V and III-V, and amplitudes I-Ia and V-Va were studied. For
VEP analysis, latency and amplitude of P100 wave were assessed. Significant
abnormality was defined as a variation beyond HV mean ± 3 SD.
Results: Twenty-six COPD patients had BAEP abnormalities: prolongation in
latencies wave III [50%] and wave V [37.5%], increased IPL I-V [45%] and
IPL I-III [35%], and decrease in amplitudes V-Va [17.5%] and I-Ia [5%]. VEP
abnormalities were observed in 23 patients: prolongation in latency P100 wave
(55%), and decrease in amplitude P100 wave (7.5%). Evaluations for interrelations
between BAEP and VEP variables showed latency P100 [left] correlated with
latencies wave I and III [both sides] and IPL I-III [right]. Amplitude P100 [right]
correlated with amplitude I-Ia [right] and V-Va [both sides]. Amplitude P100 [left]
correlated with amplitude I-Ia [right] and amplitude V-Va [right].
Conclusions: A significant number of stable COPD patients had BAEP as well as
VEP abnormalities and, also, many of these BAEP and VEP abnormalities were
interrelated.

P4067
Comorbidities in the course of chronic obstructive pulmonary disease
Ines Zayani, Fatma Chermiti Ben Abdallah, Amel Chtourou, Sofia Taktak,
Ridha Mahouachi, Ali Ben Kheder. Pneumology IV, Abderrahman Mami
Hospital, Ariana, Tunisia

Introduction: Chronic obstructive pulmonary disease (COPD) is characterized by
chronic airflow limitation and frequent co-morbid conditions.
Purpose: To evaluate the prevalence of comorbities in patients with COPD and
assess correlations between Body Mass Index (BMI) and exacerbations.
Methods: Retrospective study including 120 patients with COPD. Symptoms,
spirometry, peripheral oxygen saturation, BMI and comorbidities were obtained
from patients records.
Results: The mean age was 63,3±23 years. All patients were smoking for more
than 10 years. 65,8% of patients had comorbidities and the most frequent ones
were: systemic hypertension (52,5%), diabetes (32,5%), heart failure (20,8%),
renal failure (8,3%), anaemia (8,3%), lung cancer (7,5%) and sleep apnea syndrom
(SAS) (3,3%). Mean rate of exacerbations was 1,6/year. Patients with comorbidi-
ties had more exacerbations (2,4/year) than those without comorbidities (0,8/year).
Considering their BMI, patients were divided into three groups: 17.5% had BMI
> 25 kg/m2, 67,5% had 20 kg/m2 <BMI< 25 kg/m2 and 17% had BMI< 20
kg/m2. Those with higher BMI (>25 kg/m2) had more exacerbations (p=0,046).
Conclusion: Comorbidities are very common in COPD. They are associated with
more severe exacerbations. Results indicate a relation between BMI and rate of
exacerbations.

P4068
Usefulness of a panel of sputum markers in the evaluation of lung
inflammation and functional impairment in symptomatic smokers and COPD
patients
Gregorino Paone1, Vittoria Conti2, Alvaro Leone3, Maria Rulli1,
Annarita Vestri4, Giovanni Puglisi5 , Fulvio Benassi6, Ilio Cammarella7,
Alfredo Sebastiani5, Claudio Terzano2. 1Department of Cardiovascular,
Respiratory, Nephrological and Geriatric Sciences, “Sapienza” University of
Rome; S. Camillo-Forlanini Hospital, Rome, Italy; 2Department of
Cardiovascular, Respiratory, Nephrological and Geriatric Sciences, “Sapienza”
University of Rome; Fondazione E. Lorillard Spencer Cenci, Rome, Italy;
3Pathology Unit, S. Camillo-Forlanini Hospital, Rome, Italy; 4Department of
Public Health and Infectious Diseases, “Sapienza” University of Rome, Rome,
Italy; 5Unit of Pulmonology and Respiratory Infectious Diseases, S.
Camillo-Forlanini Hospital, Rome, Italy; 6Unit of Respiratory Failure and
Rehabilitation, S. Camillo-Forlanini Hospital, Rome, Italy; 7Department “Attilio
Reali”, “Sapienza” University of Rome, Rome, Italy

Background: The pivotal role of neutrophils and macrophages in smoking-related
lung inflammation and COPD development is well-established.
Objectives: We aimed to assess whether sputum concentrations of Human Neu-
trophil Peptides (HNP), Neutrophil Elastase (HNE), Interleukin-8 (IL-8), and
Metalloproteinase-9 (MMP-9), major products of macrophages and neutrophils,
could be used to trace airway inflammation and progression towards pulmonary
functional impairment.
Methods: Forty-two symptomatic smokers and 42 COPD patients underwent pul-
monary function tests; sputum samples were collected at the enrolment, and 6
months after smoking cessation.
Results: HNP, HNE, IL-8, MMP-9 levels were increased in individuals with
COPD (p<0.0001). HNP and HNE concentrations were higher in patients with
severe airways obstruction, as compared to patients with mild-to-moderate COPD
(p=0.002). A negative correlation was observed between FEV1 and HNP, HNE
and IL-8 levels (p<0.01), between FEV1/FVC and HNP, HNE and IL-8 levels
(p<0.01), and between HNE levels and FEV1 rate of decline after 2 years (p=0.04).
ROC analysis, to discriminate symptomatic smokers and COPD patients, showed
the following AUCs: for HNP 0.92; for HNE 0.81; for IL-8 0.89; for MMP-9 0.81;
for the four variables together 0.981.
Conclusions: The data suggest that the measurement of sputum markers may have
an important role in clinical practice for monitoring COPD.
Further investigations are needed to validate the potential ability of sputum
biomarkers to monitor the disease in patients with COPD, and to predict which
subgroup of smoking subjects could be at risk to develop functional impairment.

P4069
Airway and inflammatory profile of ORL rats: An asthma phenotype?
Elena Rodriguez1, Julia S. Barthold2, Milena Armani1, Katie Michelini1,
Yan Zhu1, Jordan Wang1, Marla R. Wolfson3, Thomas Shaffer1,3 . 1Nemours
Research Lung Center/Biomedical Research, Nemours, Wilmington, DE, United
States; 2Urology Research Department, Alfred I. duPont Hospital, Wilmington,
United States; 3Physiology, Pediatrics and Medicine. CILR, Temple Univ Sch
Med, Philadelphia, PA, United States

Introduction: The ORL rat is a Long Evans substrain with inherited cryp-
torchidism. We have observed respiratory distress and wheezing in a subset of this
strain but no respiratory phenotype is available.
Objective: We hypothesized that ORL rats would exhibit airway responsiveness
(AR) associated with inflammation. To address this question, we investigated
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whether respiratory mechanics and biomarkers of inflammation in these rats would
be different at baseline (BL) or during methacholine (MCh) challenge induced
constriction.
Material and methods: Long Evans WT (n=9) and ORL (n=14) rats were anes-
thetized, tracheostomized, placed in a plethysmograph (Buxco, Rodent RC Site),
mechanically ventilated and challenged with 0.3 to 12.5 mg/ml of aerosolized MCh.
We calculated resistance (R) and compliance (C), and lung tissue homogenates
were assayed for IL-4, IL-6, and TNF-α using ELISA; quantitative histomorphom-
etry is ongoing. We performed 2-way ANOVA of physiological outcomes and
inflammatory markers.
Results: Respiratory challenges with MCh increased R and decreased C as a
function of dose and group (WT vs. ORL), ORL rats had increased (p=<0.0001)
sensitivity to MCh for R. IL-6 and IL-4 expression was decreased by 23%
(p=<0.0001) and 77% (p=<0.0001), respectively in ORL rats with no differences
in TNF-α as compared to WT rats.
Conclusions: ORL rats compared with WT rats were significantly more respon-
sive to MCh challenges, indicated large and small airway reactivity and exhibited
decreased expression of IL-6 and IL-4 in lung tissue. The observed respiratory
reactivity in this strain of ORL rats may provide a genetic animal model for the
study of asthma and associated genetic/hormonal/environmental factors.

P4070
Impact of pulmonary tuberculosis infection on chronic obstructive
pulmonary disease
Hridaya Bibhu Ghimire, Jian Guo Li. Respiratory, Sun Yat-Sen Memorial
Hospital, Guangzhou, Guangdong, China Respiratory, Sun Yat-Sen Memorial
Hospital, Guangzhou, Guangdong, China

Background: Tuberculosis (TB) and chronic obstructive pulmonary disease
(COPD) are common diseases in developing world, sharing some risk factors
like smoking and low socioeconomic status.
Aim: To find out whether TB is a risk factor of COPD and to investigate any
changes in COPD patients having TB infection compared to non TB cases.
Method: Retrospective study of 328 pulmonary function test (PFT) diagnosed
COPD cases was done. Data of 81 patients with clinical and radiological signs of
COPD, multiple bullae on radiography without lung function measurements were
also taken. Control cases are 414 patients who had done chest radiography from
different departments besides respiratory unit.
Result: Of 328 PFT diagnosed COPD patients, 141 had radiological feature of
TB but only 32 of 414 control cases had those features. Odds ratio (OR) was 9
with 95% confidence interval (CI) [5.9-13.7]. Of 134 COPD cases with multiple
bullae, 94 had TB infection, with OR=2.8, 95% CI [1.8-4.3]. Likewise TB infected
COPD patients had lower FEV1/FVC (p=0.046) compared to non TB group. But
in case of COPD patients having TB disease in past, diseased group had lower
FEV1, FEV1/FVC and inspiratory capacity (p 0.046, 0.041, 0.014 respectively)
compared to COPD patients without TB disease. Also TB infected COPD patients
had lower serum albumin and iron, and higher high sensitive C reactive protein
(hsCRP) (p 0.027, 0.035, 0.016 respectively).
Conclusion: Pulmonary tuberculosis infection increases the risk of COPD and its
coincidence with COPD results in more severe lung damage and greater inflam-
mation (determined by increase in bullae formation, lower FEV1 value and higher
hsCRP level) with decrease in nutritional status.

419. Diagnosis and treatment of inflammatory
respiratory diseases

P4071
The nose as a research tool: Intra-subject variability in nasal sampling
Andrew Feneley1,2, Margaret Rainer2, Faizah Haider2, Bhavna Narayanswamy2,
Jenny Stenning2, Carin Mordin2, Steven Greenaway2, Graham Clarke2,3. 1School
of Medicine, King’s College London, London, United Kingdom; 2Respiratory
Physiology, Quintiles Drug Research Unit at Guy’s Hospital, London, United
Kingdom; 3Department of Cardiothoracic Pharmacology, NHLI, Imperial
College, London, United Kingdom

Published literature shows that nasal secretions have been collected from the nasal
mucosa by modifications of a filter paper/synthetic matrix method for many years
(Alam et al. J Immunol Methods. 1992; 155(1):25-9). Inflammatory markers have
been measured in samples collected by these methods.
Method: As per our adopted protocol, two Leukosorb (a highly wettable fibrous
matrix) strips were applied to the inferior turbinate for 2 minutes then added to
a filter tube containing 300μl buffer. Tubes were centrifuged for 20 minutes at
16,000g. Recovered volume was measured. 32 samples were collected from both
nostrils of a pool of 5 healthy subjects at 2-4 timepoints. Total protein concentration
(TPC) of each sample was measured. TPC of samples from subjects sampled at
different timepoints were compared (n=10) as was the variability between nostrils
of the same subject (n=12).

Results: The median percentage difference between the maximum and minimum
TPC from a nostril of each subject was 46% (range 13-359%).
The median percentage difference between TPC of left and right nostrils at the
same sample timepoint was 19% (range 4-186%).
Conclusions: In our study, variation existed in TPC between nostrils when sampled
at the same time. We suggest that, at each timepoint, samples from both nostrils
should be pooled to create one sample. Intra subject variability exists in our cohort
of healthy subjects between timepoints and between nostrils. A larger study is
needed to investigate the full extent of this variability, and the influence, if any,
of the “nasal cycle” on sample characteristics before inflammatory markers e.g.
cytokines can be measured with confidence.

P4072
Specific nasal challenge in the diagnosis of alternaria-induced asthma
Dimitrios Latsios, Despoina Papakosta, Konstantinos Porpodis,
Theodoros Kontakiotis, Chloe Asaridou, Katerina Manika, Dimitrios Gioulekas,
Konstantinos Zarogoulidis. Pulmonary Department, Aristotle University of
Thessaloniki, G Papanikolaou Hospital, Thessaloniki, Greece

Background: Allergic sensitization to Alternaria has been identified as a risk
factor for the development and persistence of asthma and is associated with severe
and life-threatening episodes. The interaction between upper and lower airways
has not been investigated for Alternaria.
Aims and objectives: To investigate whether specific nasal challenge with Al-
ternaria allergen can be used as a diagnostic tool for Alternaria-induced asthma.
Patients and methods: The study included 15 adults patients with mild, allergic
asthma sensitive to Alternaria and two control groups: 1) 8 patients with mild,
allergic asthma non-attributed to Alternaria and 2) 7 healthy controls. Diagnosis
of asthma was already established by positive both reversibility and methacholine
test. Two nasal provocation tests were performed, one with normal saline (placebo)
and another with Alternaria antigen (specific nasal challenge, SNC) performed at
two different days. FEV1 was measured during a 12-hour period, at 18 time points
(10, 20, 30, 40, 50, 60, 90, 120, 180, 240, 300, 360, 420, 480, 540, 600, 660, 720
minutes) after nasal provocation.
Results: A significant FEV1 decline >20% from baseline (26.02±2.38%) was
recorded after SNC (p<0.001 compared to placebo) in 10 out of the 15 patients
(66.7%) (p<0.001 compared to both control groups). All asthmatic responses were
initiated with a mean 8-hour latency, were recorded at more than three consecutive
time points and were sustained until the end of the 12-hour time period.
Conclusions: Specific nasal challenge could be a reliable and specific tool for
the diagnosis of Alternaria-induced asthma, alternatively to bronchial challenge,
in case confirmation of mould implication is necessary.

P4073
Rhinology findings and their clinical usefulness for closer asthma fenotyping
Olga Ruzickova-Kirchnerova1, Vladan Hrabe2, Ivana Malkusova3, Milan Terl1,
Petr Panzner3, Jana Kuntscherova4. 1Department of Pneumology, Medical
Faculty Hospital, Pilsen, Czech Republic; 2Department of Otorhinolaryngology,
Medical Faculty Hospital, Pilsen, Czech Republic; 3Department of Allergology
and Clinical Immunology, Medical Faculty Hospital, Pilsen, Czech Republic;
4Department of Pathology, Medical Faculty Hospital, Pilsen, Czech Republic

Background: Our previous study conducted on patients with severe persistent
asthma documented a strong correlation between eosinophilic inflammation of
upper and lower airways.The aim of presented study was to determine whether
there are existing differences between the intensity of eosinophilia and/or polyp
presentation in upper airways in patients with eosinophilic astma with no clinically
significant allergy versus patients with eosinophilic and allergic asthma.
Methods: 32 patients with severe persistent asthma were included for evaluation.
According to markers of eosinophilia (FeNO, ECP, eo in NM, BALTe, IS and
FBC) and allergy (SPT, spec. IgE) we devided asthmatics into three groups: I.
eosinophilic and allergic, II. eosinophilic but non-allergic and III. non-eosinophilic.
We also focused on presence of perrenial allergy and NSAID intolerance. CT scan
of paranasal sinuses, rhinology examination and operation history were included
for evaluation of nasal polyps (NP) presentation.
Results: Significant correlations were found in eosinophil counts in NM and NP
presentation (p=0,0012). Intensity of NP correlated mostly with eosinophilic but
non-allergic astma (0,0117). Intensity of eosinophilia in NM and presentation of
NP correlated in the group I mostly with mould allergy, in the group II with
NSAID intolerance (p<0,05).
Conclusion: We found presence of nasal polyps as an negativ prognostic factor
in patients with severe asthma - in allergic asthmatics indicates the risk for mould
allergy (and possible ABPA or SAFS), in non-allergic astmatics for NSAID in-
tolerance. Previous study data were considered (ERS10L1_6353, ERJ, 2010, 36
Suppl. 54). Supp. by VZ MSM 0021620812 grant.
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P4074
Mild asthmatic patients consistently respond to natural, low dose, allergen
challenge in an EEC
Deepen Patel1, Nayven Patel1, Joanne Lee2, Peter Couroux1, Rod Hafner3, Anne
Marie Salapatek2. 1Medical Affairs, Cetero Research, Mississauga, Canada;
2Research & Development, Cetero Research, Mississauga, Canada; 3Research &
Development, Circassia Ltd., Oxford, United Kingdom

Introduction: The cat allergen, Felis domesticus (Fel d1), is a common trigger
of allergic rhinoconjunctivitis and asthma exacerbation. Aerosolized Fel d1 in an
Environmental Exposure Chamber (EEC) reproducibly evokes nasal and ocular
symptoms in cat allergic patients. Mild asthmatics’ respiratory responses inside
the EEC were assessed.
Methods: Patients with history of rhinoconjunctivitis and positive SPT to Fel
d1 were exposed to low, well-controlled levels of aerosolized Fel d1 in an EEC
for 3hrs, over 4 consecutive days [V2a, V2b, V2c, V2d]. Total nasal, ocular,
and asthma (cough, wheezing, & shortness of breath) symptoms were collected
[scale:0-3] pre-EEC and then every 30min. FEV1 was measured at screening, pre-
& post-EEC. Of the patients who met eligibility criteria, 12 patients were mild
asthmatics (GINA classification 1). Asthma scores and FEV1 from these patients
were evaluated. FEV1 measures were analyzed using paired t-test.
Results: A consistent decrease in FEV1 and an exacerbation of asthma symptoms
was observed in mild asthmatic patients over 4 consecutive days. At V2a, there was
a decrease of 10.9 to 87.6±4.52% (p<0.05) in% predicted FEV1 with decreases
of 10.2 to 87.1±5.25% (p=0.07) [V2b], 11.9 to 84.9±5.50% (p<0.05) [V2c], and
12.2 to 85.53±5.50% (p<0.05) [V2d]. Asthma scores showed consistent increase
over 4 consecutive visits with mean maximum asthma scores between 3.4 to 3.7
units.
Conclusion: Low-dose aerosolized cat allergen EEC clinical model provides a
safe, consistent and natural exposure environment to exacerbate a clinical response
in asthmatic patients indicating that the EEC model may be used for testing
putative therapeutics for cat allergy induced asthma.

P4075
Tuberculin skin test sensivity in asthma patients
Soner Demirbas, Faruk Ozer. Chest Diseases, Selcuk University, Meram Medical
Faculty, Konya, Turkey

Aim: The aim of this study was to evaluate the tuberculin reaction which develops
with Th 1 type immune reaction in asthma in which Th2 type immune reaction is
dominant.
Material and method: This study included 36 cases with allergic asthma, 64 cases
with non allergic asthma and 51 cases without asthma. Tuberculin skin test was
applied with Monteux method to all cases and induration diameter developed after
72 hours was recorded as millimeter.
Results: Tuberculin positivity was significantly different between cases with
asthma and cases without asthma (p<0.05). The tuberculin induration diameter
was calculated as 10.9±9.04 mm in cases with asthma and 15.3±5.95 mm in cases
without asthma. The difference between them was significant (p<0.05). There
was no significant relationship between tuberculin induration diameter and BCG
scar (p>0.05). With respect to tuberculin positivity, significant difference was not
present between asthma cases that are allergic and non allergic (p>0.05).
Conclusion: While the tuberculin skin test results are evaluated presence of allergic
diseases should be taken into consideration.

P4076
Multiplexed IgE determination in relation to asthma, exhaled NO and
bronchial reactivity: Results from a population based survey
Antonios Patelis1, Maria Gunnbjörnsdottir1 , Andrei Malinovschi1,2,
Per Mattsson3, Annica Önell3, Marieann Högman1,4 , Kjell Alving5,
Christer Janson1. 1Department of Respiratory Medicine & Allergology, Uppsala
University, Uppsala, Sweden; 2Department of Clinical Physiology, Uppsala
University, Uppsala, Sweden; 3Phadia, Phadia AB, Uppsala, Sweden; 4Centre
for Research and Development, Uppsala University/County Council of
Gävleborg, Gävleborg, Sweden; 5Department of Children and Women’s Health,
Uppsala University, Uppsala, Sweden

Background: IgE sensitization is an important risk factor for the development and
management of asthma. The aim of this study was to investigate the IgE antibody
profile for a broad spectrum of allergen molecules in asthmatic patients.
Methods: Participants from the European Community Respiratory Health Survey
II (n=467) were tested with ImmunoCAP ISAC against 103 allergen molecules.
Bronchial responsiveness was measured with methacholine test and bronchial
inflammation with FENO0.05.
Results: A total of 50.7% of the controls and 80.2% of the asthmatics were
sensitized against at least one food, pollen, furry animals, mould or latex allergen
(p<0.0001). Asthma and increased FENO0.05 were independently related to IgE
against pollen and perennial inhaled allergens, while bronchial responsiveness
was only independently associated with perennial allergens. Sensitization against
perennial allergens was associated with asthma (OR 3.6 CI 95% 1.2-10.6) and
bronchial responsiveness. Sensitization to food allergens was related to asthma
and increased FENO0.05 only if IgE against pollen and/or perennial allergens were
present. Simultaneous sensitization to perennial, pollen and food allergens involves

the highest risk for asthma (OR 14.7 CI 95% 7.1-30.5), bronchial inflammation
and responsiveness.
Conclusion: FENO0.05 values, bronchial responsiveness and risk for asthma in-
crease with multiple sensitization to different allergen groups. IgE against food
allergens increases the risk for asthma and increased FENO0.05 in subjects with
simultaneous sensitization to pollen and/or perennial allergens.

P4077
Experience of applying flow cytofluorometry to analyze immune cells in
saliva from COPD patients
Ekaterina Altynbaeva1, Svetlana Teplova2. 1Central Medical Sanitary
Department No. 71, Polyclinic No. 3, Ozersk, Chelyabinsk Region, Russian
Federation; 2Clinical Immunology and Allergology, Chelyabinsk State Medical
Academy, Chelyabinsk, Chelyabinsk Region, Russian Federation

The objective was to analyze the composition of immune cells in saliva from
smoking patients with early forms of COPD employed at the radiochemical facil-
ity. A group of patients with early forms of COPD (144 individuals) employed at
the radiochemical facility are under the constant follow-up for the recent ten years,
in addition to 264 individuals without signs of COPD, but smokers, matched to
the main group by age, gender, working conditions, smoking index and history.
The study included 23 individuals from the main group and 10 individuals from
the group of comparison. Leukocytes were measured in saliva, mean 2.4×106/ml.
Cell viability was determined using 7-AAD. A subpopulation of immunocytes was
counted in viable cells expressing a marker, CD45. There were no significant dif-
ferences in total leukocytes and cells expressing markers of granulocytes (CD13+)
in saliva between COPD patients and the group of comparison, the CD13+ cells
amounted to 0.36% in the main group and 0% in the group of comparison. There
was a significant increase in CD3+CD8- cells (25.85% vs 1.4% in the control
group, p=0.049), and CD3+CD4+n (3.3% vs 0.6%, p=0.049) in COPD patients,
which proved an increase in total T-lymphocytes and T-helpers without any in-
crease in cytotoxic cells in mucosalivary region, which is constantly exposed to
tobacco smoke in smoking patients with COPD. The obtained findings allow as-
suming involvement of CD3+CD4+ lymphocytes in pathogenesis of inflammatory
alterations in COPD.

P4078
Basophil activation test as support for distinguishing between
aspirin-induced asthma and allergic reaction to ASA
Massimo Caruso1, Giovanni Tringali1, Nadia Pellegrino1, Maria Proiti2 ,
Elisa Basile2, Maria Cosentino1, Riccardo Polosa2. 1Flow Cytometry and
Immunology, Istituto Ricerca Medica ed Ambientale (IRMA), Acireale, CT, Italy;
2Internal Medicine and Immunology, Hospital S. Marta - University of Catania,
Catania, CT, Italy

Aspirin-induced asthma (AIA),is a clinical syndrome associated with severe and
chronic inflammation in both upper and lower airways.Despite their similari-
ties,AIA is quite distinct from Acetyl Salicylic Acid (ASA) allergy.
AIA remains largely underdiagnosed,mainly for the lack of diagnostic methods to
detect ASA sensitisation without risk and to distinguish it from ASA allergy.Here
we investigate if it is possible to apply a method designed for allergic sensitiza-
tion,in order to distinguish hypersensitivity from allergy to ASA.This method is
well-known as Basophil Activation Test (BAT),and it consist of in vitro blood cells
stimulation by ASA and then detection of two activation markers (CD63/CD203c)
on basophils,typical of allergic reaction.
We performed BAT on peripheral blood samples from 8 subjects referring respira-
tory disorders after ASA assumption.The expression of markers were considered
positive when the Stimulation Index (SI) was higher than 2,defining SI the ratio
between markers on basophils stimulated and unstimulated.BAT evidenced activa-
tion in three subjects,indicating that they suffer from ASA allergy.The other five
subjects did not show any basophil activation (BA).

Since BA is a clear sign of allergic reaction,it is plausible to conclude that the
subjects who do not respond to BAT are suffering from AIA,so we may assume
that BAT is useful to distinguish between AIA and ASA allergy.

745s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



TUESDAY, SEPTEMBER 27TH 2011

P4079
Health related quality of life and sense of coherence in adolescents with
asthma
Kerstin Sundell Bergström, Sten-Erik Bergström, Gunilla Hedlin, Alf Tunsäter.
Dept. of Respiratory and Allergic Diseases, Karolinska University Hospital,
Huddinge, Stockholm, Sweden Dept. of Allergeology and Pulmonology, Astrid
Lindgrens Hospital, Stockholm, Sweden Dept. of Women’s and Children’s Health,
Karolinska Institutet, Stockholm, Sweden Dept. of Respiratory Medicine and
Allergology, University Hospital, Lund, Sweden

Aim: To prospectively study adolescents with asthma in transition from child
to adult with respect to Health Related quality of life “HRQOL” and Sense of
Coherence “SOC”.
Method: Teenagers with asthma (n=156) were screened employing spirometry,
bronchial challenge, skin prick test and exercise test at the time of referral and
after five years. They completed the “Living with Asthma Questionnaire” and the
Sense of Coherence “SOC” instrument. Patients with mild-to-moderate asthma
were assigned randomly to an adult asthma clinic or to primary care.
Results: At both time-points the HRQOL of the men was better than that of the
women (p<0.001). HRQOL improved for both men and women. Lung function,
atopy, bronchial hyper-responsiveness did not exert any impact on HRQOL or
SOC. However poor adherence to the recommended asthma treatment was as-
sociated with lower HRQOL (OR= 0.29; 95% CI= 0.11-0.73; P<0.01). Young
women who exercised regularly exhibited better HRQOL than those who did not
(p<0.001). Only women with severe asthma demonstrated a poorer HRQOL. Over
the five year period the men showed a significant stronger SOC compared to
the women (p<0.05). Lung function and HRQOL remain stable regardless of the
randomization to an asthma clinic or to primary care,
Conclusion: The HRQOL of adolescents with asthma improves with age. Young
men with asthma have stronger SOC compared to young women. Adolescents with
mild-to-moderate asthma receive appropriate care in the primary care system. The
negative impact of poor adherence to asthma treatment on HRQOL emphasizes
the importance of healthcare programs including patient education and support for
adolescents with asthma and with special attention to young women.

P4080
Quantitative assessment of cysteinyl leukotrienes in human sputum during
the allergen-induced asthmatic response and the effect of GSK2190915, a
5-lipoxygenase activating protein (FLAP) inhibitor
Ginger L. Milne1, Warda Amin1, Stephanie C. Sanchez1, Andrew F. Preece2.
1Clinical Pharmacology, Vanderbilt University School of Medicine, Nashville,
TN, United States; 2Clinical Science Pharmacology and Study Operations,
GlaxoSmithKline, Uxbridge, Middlesex, United Kingdom

Accurate measurement of the cysteinyl leukotrienes (cLTs) LTC4, LTD4, and LTE4
in human sputum may be useful for assessing airway inflammation. GSK2190915
is a potent FLAP inhibitor that inhibits the synthesis of cLTs. The objective of
this study was to assess the effect of GSK2190915 on the production of cLTs in
human sputum using ultra pressure liquid chromatography-mass spectrometry.
In this double-blind, placebo-controlled, crossover study subjects took 100mg
GSK219095 and placebo orally once daily for 5 days, in randomized order. On
Day 3 they had an inhaled allergen challenge and on Days 4 and 5 they had
induced sputum collection. Sputum was frozen at –80°C until measurement. For
analysis, 200-500μL of sputum supernatant was diluted into 1mL of water spiked
with [2H3]-LTE4 internal standard and was extracted using an Empore C-18 solid
phase extraction disk prior to analysis.
The limit of detection for each analyte was 1pg/mL. LTD4 and LTE4 were detected
in most samples while LTC4 was generally below the limit of detection:

Measurement of cLTs using this method allows for the accurate and reliable
quantitation in human sputum and may allow a better understanding of the role of
these molecules in airway inflammation.
Study funded by GlaxoSmithKline. GSK study LPA111834. Clinicaltrials.gov
identifier NCT00748306.

P4081
Churg Strauss syndrome associated with montelukast treatment – Study case
Milena Adina Man1, Monica Pop1, Dana Alexandrescu2,
Ruxandra Rajnoveanu1. 1Pneumology, Leon Daniello Hospital, Cluj Napoca,
Romania; 3Pneumology, UMF, Brasov, Romania

Churg Strauss Syndrome is a systemic vasculitis occurring in patients with asthma,

blood eosinophilia and vasculitis involving more than two extrapulmonary organs.
In the past few years, there have been several reports about leucotriene receptor
antagonist (LTRA), therapy implications in the pathogenesis of Churg Strauss
syndrome.
We report a case, 62 years old, nonsmoker women with a 20 years history of
moderate asthma treated with Fluticasone/Salmeterol (50/500) for 5 year and
Montelukast (10mg) for 5 month (had not been on steroid treatment other than
inhaled with no decreasing of steroid dose). The patient was admitted in our
hospital in December with malaise, fever, headache, wheezing, musculoskeletal
and thoracic pain, rhinitis and gastroenteritis. A chest radiograph showed only
few reticulonodular infiltrates. Chest CT revealed infiltrates in right superior lobe.
The blood eosinphilia was 52% of her total WBC count. Bronchioalveolar lavage
showed 14,6% eosinophils; medular biopsy revealed central eosinophils. The gas-
trointestinal biopsy show eosinophilic infiltration. Serum IgE level was elevated.
The patient has more than four of the six diagnostic criteria (developed by ACR in
1990) for Churg Strauss syndrome. We believed that Montelukast use was associ-
ated with CSS. Discontinuation of Montelukast and association of oral Prednisone
(1mg/kg) generated rapid improvement of the symptoms and favorable outcome.
Respiratory physicians need to evaluated the risk of CSS when treating patients
with LTRA. But Montelukast has been associated with CSS in a very small
number. The efficacity, lack of major side effects and easy administration make
Montelukast a good alternative in asthma management.

P4082
Age-specific background in inpatients with severe asthma exacerbation
Kiyoshi Sekiya, Masami Taniguchi, Hidenori Tanimoto, Kazuo Akiyama.
Clinical Research Center for Allergy and Rheumatology, National Hospital
Organization, Sagamihara National Hospital, Kanagawa, Japan

Background: Characteristics resulting in inpatients with severe asthma exacer-
bation remain unclear. It is considered that characteristics and risk factors in
inpatients with severe asthma vary depending on age. However, they are rarely
investigated.
Objective: We investigated the differences in characteristics and risk factors in
different age groups. We clarified the countermeasures for each age group, and
aimed to reduce the number of inpatients with severe asthma exacerbation.
Methods: All asthma inpatients who were hospitalized with SpO2 <90% (on room
air), the breathless at rest, the increased respiratory rate and pulse rate >120/min
between 2007-2009 were investigated. We compared their characteristics among
the young age group, middle age group, and advanced age group.
Results: The total number of severe asthma exacerbations was 75. In the young
age group, 55.6% has mild asthma before hospitalization. The group had poor
treatment adherence, a high rate of smoking and a high rate of pet ownership. The
percentage of continuous ICS users in the group was 22.2%. In the middle age
group, 54.8% has severe asthma before hospitalization. The group had high rates
of aspirin-intolerant asthma and chronic sinusitis. The percentage of continuous
ICS users in the group was 61.3%. In the advanced age group, high rates of
hypertention/heart disease and diabetes mellitus were observed. The group had
good treatment adherence. The percentage of continuous ICS users in the group
was 82.4%.
Conclusions: The characteristics and the risk factors in inpatients with severe
asthma vary depending on age. We need to establish countermeasures for asthma
exacerbation according to the characteristics and risk factor depending on age.

P4083
Is it useful CD4+CD103+/CD4+ ratio for the diagnosis of lung sarcoidosis?
Laimute Jurgauskiene1, Edvardas Danila2, Radvile Malickaite1. 1Heart Surgery
Center, Vilnius University, Vilnius, Lithuania; 2Pulmonology and Allergology
Center, Vilnius University, Vilnius, Lithuania

The diagnosis of lung sarcoidosis relies in part on the observation of alveolar
CD4+ cells and the demonstration of an increased CD4/CD8 ratio. This ratio has
been proposed as a diagnostic tool for pulmonary sarcoidosis. But this anomaly is
also found in other lung diseases too. The search for other pathognomonic criteria
allowing the discrimination of sarcoidosis patients (pts.) from patients with CD4+
alveolar lymphocytosis has been disappointing.
We investigated CD103 molecules on the T lymphocytes subpopulations. The
expression of these molecules was examined on BAL lymphocytes from sarcoid
patients with different radiologycal stages (Ist. – 23 pts; II – 16 pts: III – 9 pts.)
and Lefgren’s sindrome (25 pts) and patients with other lung disemination (17
pts.). For all patients, the expression of CD3, CD4, CD8 and CD103 was assessed
by flow cytometry.
We found that CD4+/CD8+ ratio in I stage was 6,5±4,1; II st. – 4,5±2,3, III st.
– 4,1±3,3, Lefgren’s sindrome – 8,6±4,9 and other lung disemination – 1,9±1,7.
CD4+CD103+/CD4+ ratio in I st. – 0,2±0,1; 0,2±0,1; 0,2±0,1; 0,1±0,1 and
0,4±0,2 respectively. CD4+CD103+/CD4+ ratio differ significally (p< 0,05) in all
stages of sarcoidosis compared with other lung disemination while CD4+/CD8+
not.
Our findings demonstrate that the combined use of CD4+/CD8+ and
CD4+CD103+/CD4+ ratios provides a highly sensitive indicator of lung sar-
coidosis in patients with other CD4+ BAL lymphocytosis.
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P4084
Premenstrual asthma and leukotriene variations in the menstrual cycle
José Manuel Bravo1, Antonio Pereira1, José Luis Sánchez2, José
Antonio Maldonado1, Rosa Vázquez3, Michael Alwakil1 , Ignacio Vázquez4,
José María Ignacio5. 1Pneumology Section, Hospital Juan Ramón Jiménez,
Huelva, Spain; 2Department of Nursing, Huelva University, Huelva, Spain;
3Neumology Section, Hospital Infanta Elena, Huelva, Spain; 4Laboratory
Service, Hospital Juan Ramón Jiménez, Huelva, Spain; 5Pneumology Section,
Hospital de la Serranía de Ronda, Ronda, Málaga, Spain

Several authors report an increase in leukotriene C4 in the premenstrual phase in
women with severe premenstrual asthma, indicating that antileukotrienes could be
used in treatment.
Objective: To analyse the role of leukotrienes in premenstrual asthma.
Methods: A questionnaire on respiratory symptoms and peak flow during
menstrual cycle was given to women of fertile age to define them as asthmatics who
suffered from premenstrual asthma or not, and the degree of asthma severity (GINA
2005). PMA was defined as a clinical or functional deterioration (≥20%) in the pre-
menstrual phase compared with the preovulatory phase. Blood samples to measure
leukotriene C4 were taken during the preovulatory and premenstrual phases.
Results: Blood samples were taken in 62 asthmatic women, 34 of whom (54.3%)
presented PMA criteria with a premenstrual deterioration of between 20% and
40%. There was no difference in leukotriene C4 levels between the preovulatory
and premenstrual phases in the women who suffered from PMA (1.50 ng/mL vs.
1.31 ng/mL; p=0.32) and those who did not (1.40 ng/mL vs. 1.29 ng/mL; p=0.62).
Neither were there any differences in leukotriene levels between women with or
without PMA. The results were similar for each category of asthma severity.
Conclusions: Our data show that leukotriene C4 does not appear to be involved in
the pathogenesis of premenstrual asthma, or support the use of anti-leukotrienes
in the treatment of premenstrual asthma, at least in women with a moderate
premenstrual deterioration. No differences appeared in any of the categories of
asthma severity.

P4085
Chronic exposure to allergen and cigarette smoke induces predominantly
features of COPD
Tania Maes, Katrien B. Moerloose, Chris L. Van Hove, Kurt G. Tournoy, Guy
F. Joos. Department of Respiratory Medicine, Ghent University Hospital, Ghent,
Belgium

Rationale: Tobacco smoking by asthmatics correlates with disease severity and
smoking is a risk factor for COPD. We previously demonstrated in a short-term
mouse model that combining allergen with cigarette smoke exposure aggravated
allergic airway inflammation. Here we investigated the effects of (very) long-term
combined exposure to allergen and cigarette smoke.
Methods: Sensitized C57/Bl6 mice were exposed to ovalbumin (OVA) or saline
(PBS) twice a week, combined with air or mainstream cigarette smoke (5
times/week) for 6 months. Bronchoalveolar lavage fluid (BAL) and lung sam-
ples were processed for immunological and histological examination.
Results: Six months exposure to OVA/air, PBS/smoke or OVA/smoke induced a
pulmonary inflammation with increased macrophages, dendritic cells, lymphocytes
and MIP-3α in BAL compared to PBS/air exposure. OVA and/or smoke exposure
induced airway wall remodeling (goblet cells, collagen deposition) and lymphoid
neogenesis.
Mice exposed to OVA/air had airway eosinophilia, which was absent or strongly
reduced in the PBS/smoke and OVA/smoke groups. OVA-IgE was elevated in both
OVA/air and OVA/smoke mice, although more pronounced in the former.
In contrast, PBS/smoke and OVA/smoke exposure, but not OVA/air exposure in-
duced a marked neutrophilic inflammation (314±91×103and 208±36×103 versus
7±2×103 cells in BAL, respectively; p<0.05). This neutrophilia was paralleled
by increased levels of KC. Both smoke-exposed groups also had emphysema.
Conclusion: Chronic exposure to aeroallergens in the presence of cigarette smoke
results in a pathology with predominantly features of COPD, albeit limited char-
acteristics of allergy remain present.
Funding: Belgian IAP - P6/35.

P4086
Passive smoking may influence respiratory allergic reaction
Tanja Pavlovic1, Ljudmila Nagorni2, Marija Mitic Milikic2, Dejan Pavlovic3.
1Internal Medicine, Clinical Centre “Zemun”, Belgrade, Serbia; 2Clinic for
Pulmonary Diseases, University Clinical Centre, Belgrade, Serbia; 3Arteritial
Reproductive Techniques, Clinic for Gynecology and Obstetrics “Zemun”,
Belgrade, Serbia

It has been proven that smoking boosts the symptoms of allergy; the smokers
have higher bronchial responsiveness and tobacco smoking provokes a strong
immunological imbalance to those exposed.
The aim of our study was to evaluate reactivity and sensitivity of respiratory tract
in persons with the symptoms of allergic rhinitis and proven tobacco smoke allergy
who are active smokers or passively exposed to tobacco smoke.
Materials and methods: We evaluated 40 patients, average age 34 years divided
into two groups: group I - active smokers (with average 16.4±8.7 package years)
and group II – passive smokers. All subjects had symptoms of allergic rhinitis,

local ORL findings that confirms excluded vasomotor rhinitis, positive Prick test
on inhalation allergens of tobacco smoke and normal basal spirometry findings.
Non-specific bronchoprovocative testing was done by intermittent inhalation of
histamine in progressive grooving doze and result was expressed by the value of
provocative doze by which the value of FEV1 was reduced by 20% of basal FEV1.
Histamine responsiveness was analyzed using dose-response slope to describe each
subject’s responsiveness (positive results were considered to be if reactivity was
between 520-2000mcg).
Results: Bronchial activity was confirmed in 58.2% in smoking group and 39.5%
in non-smoking group. The degree of bronchial hypereactivity didn’t differ be-
tween groups, although provocative doze was in lower concentrations in smoking
group, but difference wasn’t significant.
Conclusion: Although we confirmed that smokers have higher degree of hypere-
activity than non-smokers, our results in passive smokers group may implicate on
significance of passive smoking.

P4087
Effect of dust aerosol in patients with asthma
Virendra Singh1, Parul Gupta2, Nishtha Singh1. 1Division of Allergy &
Pulmonary Medicine, SMS Medical Hospital, Jaipur, Rajasthan, India; 2Civil
Engineering Depatment, Malaviya National Institute of Technology, Jaipur,
Rajasthan, India

Dust storms are said to exacerbate asthma in desert areas. We explored the role
of dust component of dust storm in exacerbation of asthma by using equivalent
amount of dust administered through an aerosol. Samples of sandy soil were
collected from Bikaner, Jaipur and Ganganagar districts. Clay soil was procured
from Ganganagar. These are dust storm prone areas of the state of Rajasthan in
India. Dust aerosol was created in a specially designed re-suspension chamber to
simulate mild to moderate dust storm. Concentration and size of dust particles (0.1
to 10μm) in the chamber was monitored with help of an aerosol spectrometer.
Twenty patients with mild asthma having FEV1 more than 70% of predicted, were
recruited in the study after obtaining an informed consent. These subjects were
challenged with four samples of dust and placebo. The challenge aerosols were
administered randomly in single blind cross over design on 5 study days at an
interval of at least two weeks. Subjects took three tidal breaths of dust aerosol
from the chamber. FEV1 was measured for next 60 minutes. Dust samples were
also analysed for particle size and adhesiveness. The maximal fall in FEV1 was
observed 15 min after exposure with all dust samples. Mean fall in FEV1 for
clay, Bikaner, Jaipur and Ganganagar sand dust aerosol samples were (0.69±.08),
(0.52±.06), (0.39±.07), (0.32±.04) liters respectively. It was observed that dust
sample having higher adhesiveness and higher fraction of small size particles
caused maximal fall in FEV1 (p<0.05). It can be concluded that small size dust
particles of dust storm with higher adhesive properties have potential of causing
aggravation of asthma.

P4088
What does healthy people know about asthma?
Ana Sá-Sousa1, Mariana Gomes Couto1, Eduardo Burnay1, Tiago Jacinto1,2,6,
Mário Morais de Almeida3, Luís Filipe Azevedo1,2, António Bugalho de
Almeida4, João Almeida Fonseca1,2,5,6. 1CINTESIS – Center for Research in
Health Technologies and Information Systems, Universidade do Porto, Porto,
Portugal; 2Biostatistics and Medical Informatics Dept., Faculdade de Medicina
da Universidade do Porto, Porto, Portugal; 3Allergy and Clinical Immunology,
Hospital CUF Descobertas, Lisboa, Portugal; 4Clínica Universitária de
Pneumologia, Fac. de Medicina de Lisboa, Lisboa, Portugal; 5Allergy and
Clinical Immunology, Hospital S. João EPE, Porto, Portugal; 6Allergy and
Clinical Immunology, Institut & Hospital CUF, Porto, Portugal

We aimed to assess knowledge about asthma in healthy adults from the general
Portuguese population.
Data were collected as part of the Portuguese National Asthma Survey, a nation-
wide, cross-sectional, list-assisted, random-digit-dialing telephone survey. Adult
participants without respiratory symptoms answered a 13-item statements tool with
agree/disagree answer format about asthma knowledge.
The mean (SD) age of the 858 participants included was 56.3 (17.4); 53% (457)
female; 47% (401) had up to 4 years (y) of education, 20% (175) 4-9y, 21% (176)
9-12y and 12% (104) had more than 12y; 22% (186) were classified in the low,
73% (619) medium, 5% (44) high socioeconomic strata. The highest frequencies
of correct answers were for “Asthma cannot be cured, but it can be controlled”
86% (726); “Asthma is a chronic disease”70% (592) and “People with asthma
may exercise, except when having an asthma attack”68% (573). The most frequent
errors were on: “Inhaled asthma medication are dangerous” 84% (710), “Asthma
starts in childhood or young age” 75% (631) and “The airways are inflamed in
asthma, even out of an asthma attack” 67% (563). No one answered correctly to
all statements; 19% (158) answered correctly to 10 or more and 23% (192) to 5
or less statements. Knowledge was significantly different across socioeconomic
strata, education levels, age (all p<0.001) and gender (p=0.046)
A wide variation on knowledge about asthma was observed among healthy adults
from the Portuguese general population. Some topics such as chronicity and in-
dividual impact of asthma seem to be well known, while topics as treatment and
persistence of inflammation are poorly understood.
Partially supported by FCT (HMSP-IDSIM/SIM/0018/2009)
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P4089
Severe asthma: Clinical features and management in Tunisia
Manel Loukil1, Sana Cheikh Rouhou1,2, Nawel Ben Salem1, Hajer Racil1,2,
Nawel Chaouch1,2, Mourad Zarrouk1,2, Abdellatif Chabbou1,2 . 1Pneumology
Department, Abderrahmene Mami Hospital, MSP, Ariana, Tunisia; 2Research
Unit: Insuffisance Respiratoire Chronique, El Manar University, Tunis Medical
School MESRS, Tunis, Tunisia

Chronic severe asthma (CSA) is a complex and heterogeneous condition with
distinct subphenotypes leading to impaired quality of life and excessive healthcare
need. Aim of the study was to describe the different subphenotypes of CSA and to
assess its management in Tunisia.
Methods: The clinical data of 54 patients (1998-2011) with CSA were analysed.
Three groups were identified according to the CSA WHO definition. G1: untreated
CSA due to unavailability of therapy, G2: difficult-to-treat CSA due to compliance
issues and inappropriate use of medicines, and G3: treatment-resistant CSA. The
latter includes 2 subgroups: uncontroled asthma despite the highest level of rec-
ommended treatment (G3a) and asthma which is controled only with the highest
level of recommended treatment (G3b).
Results: Patients are distributed as follows: G1: 27 patients (50%), G2: 8 patients
(15%), G3: 19 patients (25%) including 9 cases of G3a (17%) and 10 cases of
G3b (18%). Treatment included high doses of inhaled corticosteroids in all groups,
long acting β2-agonists were available for G2 and G3 but not for G1 due to
absence of social coverage. Oral corticosteroids were prescribed in 18 patients
(33%), among whom 50% belong to G1. Admissions in intensive care unit for
severe exacerbation were recorded in 18 cases (29%) and near-fatal-asthma was
diagnosed in 13 cases (21%). CSA aetiologies were allergy: 37 cases, allergic
bronchopulmonary aspergillosis: 3 cases, gastro oesophageal reflux: 4 cases and
sensitivity to aspirin: 1 case.
Conclusions: Management of CSA in Tunisia hospitals still suffers from unavail-
ability of appropriate therapy for an important proportion of patients, which makes
recourse to oral corticosteroids more frequent than in the reported literature.

P4090
Characteristics of 51 asthmatics autopsied in São Paulo, Brazil from
2005-2009
Diogenes Ferreira, Marisa Dolhnikoff, Thais Mauad. Pathology, São Paulo
University Medical School, São Paulo, SP, Brazil

Introduction: Deaths attributed to asthma in the city of São Paulo, Brazil have
decreased since 2005. We have previously reported the clinical characteristics of
asthmatics autopsied in the city of Sao Paulo from 1996-2004 (Mauad, 2008). Our
aim was to describe the clinical characteristics of 51 fatal asthmatics autopsied in
Sao Paulo from 2005 to 2009.
Methods: Fifty-one patients who were autopsied at the Death Verification Service
of Sao Paulo from 2005-2009 and had deaths confirmed macro and microscopi-
cally as due to status asthmaticus were studied. An interview with the next of kin
assessed demographics, history and treatment of asthma and events surrounding
the last attack; written informed consent was obtained from the next of kin.
Results: There were 28 females and 23 males, with a median age of 50 years
(range 20-73). Thirty-nine patients were whites and 26 patients had at least 8 years
of education. Thirty-one individuals were non-smokers, 11 were current smokers
and 9 were ex-smokers. The age at onset of asthma <12 years was reported
in 51% of the cases and 30 patients did not have regular medical follow-up.
Seven individuals used inhaled corticosteroids and 45 used regular short-acting
bronchodilators. Seventeen patients had been hospitalized due to asthma in the
previous year and 8 had been admitted to an intensive care unit. The duration of
the last exacerbation was >24 hours for 55% of the patients. These characteristics
are similar to those described for asthmatics deceased from 1996-2004.
Conclusion: Fatal asthmatics deceased in the city of São Paulo from 2005-
2009 have similar characteristics to those deceased from 1996-2004, despite of a
decreasing number of asthma deaths.

420. Experimental modulation of airway
inflammation

P4091
Inhibition of collagen receptors: α1β1 and α2β1 integrins, has no impact on
lymphocytes, but decreases eosinophil transmigration through human
extracellular matrix and collagen I coated inserts
Stanislawa Bazan-Socha, Joanna Zuk, Cezary Marcinkiewicz, Jacek Musial. II
Department of Internal Medicine, Jagiellonian University Medical College,
Cracow, Poland II Department of Internal Medicine, Jagiellonian University
Medical College, Cracow, Poland Department of Biology, College of Science and
Technology, Philadelphia, United States II Department of Internal Medicine,
Jagiellonian University Medical College, Cracow, Poland

Introduction: T helper lymphocytes are likely to play a pivotal role in directing

disease development and progression in asthma. We recently described presence
of α1 and α2 integrins on blood eosinophils and α2 on blood CD4 and CD8 T
lymphocytes in chronic asthma. We hypothesize that collagen receptors: α1β1 and
α2β1 integrins may play an important role in cell transmigration to the sites of
asthmatic inflammation.
Methods: We studied effects of functional active, mouse anti-human monoclonal
antibodies against I-domain of α1 and α2 integrin subunit (Chemicon, USA) on
eosinophil and lymphocyte transmigration through human extracellular matrix and
collagen I coated cell culture inserts (Beckton Dickinson Falcon Cell Culture
Inserts – 3 μm pore size). In 6 atopic asthmatics lymphocytes were separated
from peripheral blood by gradient centrifugation and eosinophils by gradient
centrifugation and negative magnetic separation (Vario MACS, Miltenyi Biotec).
Results: None of the antibodies used influenced lymphocyte transmigration through
human extracellular matrix and collagen I coated inserts. However, movement of
peripheral blood eosinophils through human extracellular matrix was inhibited by
both antibodies (% of inhibition: 30±26 for anti-α1, 25±24 for anti-α2 mAb).
Anti-α2 mAb was also active on collagen I coated inserts (37 ± SD33); anti-α1
mAb was not effective.
Conclusion: The α2β1 integrin is present on lymphocytes, but seems to play no
role in lymphocyte infiltration. However, both α1β1 and α2β1 integrins might be
important in eosinophil transmigration and support airway inflammation.

P4092
Suppressive effect of a mint aqueous extract on IL-13 production
Fatemeh Hajighasemi. Department of Immunology, Faculty of Medicine, Shahed
University, Tehran, Islamic Republic of Iran

Background: Medicinal plants have been broadly used in treatment of various dis-
eases. Mints are a group of plants belonging to labiatae family have anti-bacterial,
anti-tumoral and anti-inflammatory effects. Peppermint is a mint specious exten-
sively used in therapy of several disorders such as common cold and bronchitis.
The anti-bronchospasmodic and anti-allergic effects of peppermint have also been
shown. Elevation of interleukin-13 (IL-13) (a Th2- type cytokine) level is a well
known indicator of allergy. In the present study the effect of aqueous extract of
peppermint on IL-13 production in human peripheral blood mononuclear cells
(hPBMCs) has been assessed in vitro.
Methods: The hPBMCs were isolated from the venous blood of healthy volunteers
by ficoll-hypaque-gradiant centrifugation. Then the PBMCs were cultured in com-
plete RPMI medium. The cells at logarithmic growth phase, were incubated with
different concentrations of aqueous extract of peppermint leaves (0.01-10 mg/ml)
in triplicate for 24 hours. Afterward the cell culture supernates were collected and
the IL-13 concentration was measured using a standard ELISA kit.
Results: Peppermint aqueous extract significantly decreased the IL-13 production
in hPBMCs dose-dependently.
Conclusions: The results of this study indicate that peppermint aqueous extract
down-regulates the production of IL-13 in hPBMCs. Regarding the important role
of IL-13 in atopic allergy, the anti-allergic activity of peppermint and also its
inhibitory effect on bronchospasm (a symptom of respiratory allergy), may be
partly due to its inhibitory effects on IL-13 production.

P4093
Role of thrombin-activatable fibrinolysis inhibitor in
lipopolysaccharide-induced acute lung injury
Masahiro Naito1, Osamu Taguchi1, Takehiro Takagi1, Tetsu Kobayashi1,
Corina D’Alessandro-Gabazza2, Esteban Gabazza2. 1Department of Respiratory
Division, Mie University School of Medicine, Tsu, Japan; 2Department of
Immunology, Mie University School of Medicine, Tsu, Japan

Background: In acute lung injury, excessive coagulation induced by inflammatory
responses may feedback to further increase the inflammatory response and promote
fibrosis. Thrombin-activatable fibrinolysis inhibitor (TAFI) is mainly synthesized
in the liver and circulates in the bloodstream as an inactive proenzyme. It can be ac-
tivated by the thrombin-thrombomodulin complex to a carboxypeptidase (TAFIa),
which acts as an anti-fibrinolytic factor by inhibiting the activation of plasmin
through the removal of carboxy-terminal lysines from fibrin. Recent studies have
shown that TAFIa can also regulate inflammatory responses by its ability to inhibit
complement C3a and C5a, and osteopontin.
Objective: Our aim was to evaluate the effect of TAFI on acute lung injury in the
mouse.
Methods: Acute lung injury was induced in wild type and TAFI deficient (KO)
C57/BL6 mice by intratracheal instillation of lipopolysaccharide (LPS:5mg/kg).
Mice treated with saline served as controls. We compared the inflammatory re-
sponse to LPS in both groups. Animals were sacrificed 24 hours after LPS injection
and broncho-alveolar lavage fluid (BALF) was sampled.
Results: TAFI KO mice had worse acute lung injury as their total protein, total cell
count, and levels of IL-1β, IL-6 and TNF-α were increased in BALF in LPS-treated
TAFI KO mice compared to wild type. The increase in cells in BALF was due
to an increase in neutrophils. Complement C5a in both BALF and plasma was
increased in LPS-treated TAFI KO mice compared to wild type.
Conclusions: These results suggest that TAFI protects against acute lung injury at
least partially through its ability to inactivate complement C5a.
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P4094
Critical immunoregulatory role for activin-A in human allergic asthma
Sofia Tousa1, Maria Semitekolou1, Ioanna Christopoulou1,
Konstantinos Samitas2, Giannis Paraskevopoulos3, Catherine Hawrylowicz4,
Mina Gaga2, Georgina Xanthou1. 1Cellular Immunology Laboratory, Biomedical
Research Foundation of the Academy of Athens, Athens, Greece; 27th Respiratory
Medicine Department and Asthma Center, “Sotiria” Athens Chest Hospital,
Athens, Greece; 3Allergiology and Clinical Immunology Dept, General Military
Hospital of Athens, Athens, Greece; 4Department of Asthma, Allergy and
Respiratory Science, Kings College, London, United Kingdom

Our studies have revealed that activin-A, a cytokine increased in the sera and
lungs of asthmatics, is a critical controller of experimental asthma as it suppresses
allergic responses and protects against airway hyperresponsiveness and linked
disease in mice. Still, the role of activin-A in human asthma remains elusive. Here,
we investigated the effects of activin-A in the suppression of allergic responses
of atopics and asthmatics. Peripheral blood (PB) was obtained from atopics and
mild/moderate or severe asthmatics (n=12/group). Bronchoalveolar lavage (BAL)
was obtained from severe asthmatics (n=5). The effects of recombinant activin-A
or control on allergen-specific CD4+ T cell proliferation and cytokine release
were investigated during stimulation with allergen ex vivo. Activin-A’s role in
the generation of suppressive human regulatory T cells (Tregs) was studied. Our
findings reveal that activin-A significantly suppresses allergen-driven CD4+ T cell
proliferation and IL-5, IL-13, IL-17, IFN-γ, IL-10 release in atopics and asthmat-
ics. Activin-A suppresses BAL mononuclear cell responses of severe asthmatics.
Importantly, activin-A enhances dexamethasone-induced suppression of allergic
Th2 responses of severe, treatment refractory, asthmatics. Activin-A mediated
suppression is associated with the generation of human CD4+Foxp3+ Tregs that
completely inhibit allergic Th2 responses. Our results uncover activin-A as a
novel protective cytokine that controls human asthma. Our findings have important
clinical implications for the use of activin-A, or activin-A-induced human Tregs,
as novel immunotherapies for asthma.

P4095
Fluticasone propionate decreases MUC5AC expression on airway epithelial
cells induced by rhinovirus infection in the airway
Takenori Okada1, Naoto Fueki2, Makoto Fueki1, Sohei Makino1,
Hironori Sagara2. 1Dept of Internal Medicine, Jobu Hospital for Respiratory
Disease, Maebashi, Gunma, Japan; 2Dept of Respiratory Medicine, Dokkyo
Medical University Koshigaya Hospital, Koshigaya, Saitama, Japan

Viral infections such as a common cold in the airway can potentially exacerbate
signs and symptom of asthma, including mucus overproduction, airway hyperre-
sponsiveness, and airway obstruction. These signs and symptoms are associated
with progression of airway remodeling. MUC5AC is related intimately related to
mucus overproduction in the airway and is localized in airway epithelial goblet
cells. Fluticasone propionate and salmeterol are used to treat asthma. These drugs
prevent exacerbation of asthmatic symptoms due to common colds. However, the
effects of these drugs on viral-infected epithelial cells in the airway are unclear.
We therefore investigated the effects of fluticasone propionate or salmeterol on
rhinovirus 14 (RV14)-induced MUC5AC gene expression in a human airway
epithelial cell line (NCI-H292). Fluticasone propionate significantly decreased
MUC5AC gene expression in rhinovirus-infected NCI-H292 cells. Our results
suggest that fluticasone propionate prevents exacerbation of asthma due to rhi-
novirus infection by decreasing MUC5AC expression in the airway, potentially
slowing the progression of airway remodeling.

P4096
Standard therapy increases the sensitivity of peripheral blood lymphocytes to
glucocorticoids in cystic fibrosis but not in severe asthma
Alexander Pukhalsky1, Galina Shmarina1, Tamara Vylegzhanina2,
Tamara Chervinskaya2, Olga Kozyreva2, Nikolai Kapranov1,
Vladimir Alioshkin3. 1Department of Cystic Fibrosis, Research Centre for
Medical Genetics, Moscow, Russian Federation; 2Department of Asthma, NRC
Institute of Immunology, Moscow, Russian Federation; 3Laboratory of Cytokines,
G.N. Gabrichevsky Insitute of Epidemiology and Microbiology, Moscow, Russian
Federation

Usually the asthma symptoms are well controlled with inhaled glucocorticoids
(GCs) or β2-agonists, but a minority of patients continue to have uncontrolled
asthma despite taking high doses of inhaled GCs, sometimes together with oral
GCs. It is known that inflammatory response in such patients is relatively resistant
to suppression. The aim of this study was to evaluate peripheral blood lymphocyte
(PBL) sensitivity to antiproliferative effect of GCs in cystic fibrosis (CF) and
asthmatic patients in the course of exacerbation treatment. Individual susceptibility
of PBL to GCs was evaluated by �h value calculation: an integrative parameter,
including the level of mitogen-induced lymphocyte proliferation and inhibition
degree of such stimulation by dexamethasone. In healthy subjects the mean �h
level was -0.24±0.30. Negative values of �h correspond to high cell sensitivity
to GC. CF patients with lung exacerbations demonstrated low cell sensitivity to
GCs (�h = 0.36±0.23), but after antibiotic treatment the sensitivity significantly
increased (�h = -0.54±0.24; p=0.014). On the contrary, the cell sensitivity of
asthmatic patients remained extremely low. The therapy did not affect high �h

level, which averaged before and after exacerbation treatment 2.67±0.27 and
2.65±0.31, respectively. In conclusion, patients with severe asthma have stably
diminished GC sensitivity of PBL when compared with CF patients and healthy
subjects. We believe that such resistance is a consequence of GC treatment during
a long period of time and may be associated with both immune cell selection and
epigenetic changes of GC receptors.

P4097
Cultured normal human bronchial epithelial cells may produce collagen type
I stimulation with TGF-b
Kenya Kohyama1, Naoto Fueki1, Risako Seki1, Akemi Kohyama1,
Takenori Okada2, Hironori Sagara1. 1Dept of Respiratory Medicine, Dokkyo
Medical University Koshigaya Hospital, Koshigaya, Saitama, Japan; 2Internal
Medicine, Jobu Hospital for Respiratory Disease, Maebashi, Gunma, Japan

The clinical characteristics of asthma can be logically explained by asthma-specific
airway inflammation and airway remodeling, the details of which have been re-
cently elucidated. Airway remodeling is an important feature of chronic airway
disease, but the mechanisms involved remain unclear.
Since TGF-b has been implicated in the development of airway remodeling in
asthma based on its strong capacity to induce extracellular matrix (ECM) produc-
tion, it is possible that Smad7 may also play some roles in the regulation of the
process.
Method: We analyzed using by real time RT-PCR and Western blotting method.We
thought to determine the relationships between Collagen type I production in nor-
mal human bronchial cell line (NHBE).
Normal human bronchial epithelial cells (NHBE) cells stimulated with Th2 type
cytokine TGF-beta or regulately cytokine IL-10. Production levels of Type I
collagen was expressed in cultured epithelial cells NHBE stimulation with TGF-b.
Furthermore, collagen type I production in NHBE cells stimulation with TGF-b
up-regulate in a dose and time dependent manner. And also we found that protein
levels of collagen type I were increased from activated NHBE cells stimulating
with TGF-b.
In contrast, IL-10 decreased collagen type I expression in NHBE cells.
In conclusion, these findings suggested bronchial epithelial cells may produce
collagen type I production and IL-10 is a key cytokine possible make an important
role of airway remodeling.

P4098
Investigation of the effect of histone deacetylase 2 function on Wegener’s
granulomatosis
Dai Takagi, Yuji Nakamaru, Satoshi Fukuda. Otolaryngology Head and Neck
Surgery, Hokkaido University Graduate School of Medicine, Sapporo, Japan

Backgrounds: It has been reported that anti-neutrophil cytoplasmic antibodies
(ANCA) activate neutrophils result in induction of glomerulonephritis in We-
gener’s Granulomatosis (WG) by released hydrogen peroxide.
Histone deacetylase (HDAC) deacetylates histone and deacetylation of histone
associates with gene repression.
In this study, we investigated whether HDAC2 function decreased in WG patients,
and effect of oxidative stress on function of HDAC2.
Patients and methods: A549 cells (lung epithelial cells) were stimulated by H2O2
to induce oxidative stress and expression of HDAC 2 and HDAC2 activity were
measured.
Six patients of WG diagnosed according to American College of Rheumatology
criteria were examined.
Fresh PBMCs were isolated from heparinized blood and then whole cell protein
was prepared. Target proteins were detected by Western blot analysis. We also
measured HDAC 2 activity on patients.
Results: Treatment of A549 cells with H2O2 did not suppress expression of
HDAC2. However, treatment of H2O2 significantly decreased total HDAC2 activ-
ity (p < 0.05).
We found that HDAC 2 activity was significantly decreased in WG patients com-
pared with healthy subjects (HS), 75.5±7.4 Arbitral Units at HS, 35.2±12.3 AU
at WG (p < 0.05). Furthermore, we found negative correlation between HDAC 2
activity and titer of c-reactive protein and titer of PR3-ANCA.
Discussion: These results suggest that function of HDAC 2 is reduced in WG
and that this reduction affects inflammation and vasculitis of WG. Oxidative stress
may worsen the disease via reduction of HDAC2 function. Thus, HDAC2 may
serve therapeutic targets by modulating the function, which eventually regulates
the development of WG.

P4099
Polyphenolic compounds and experimentally induced allergic asthma
Sona Franova1, Marta Joskova1, Martina Sutovska1, Olga Pechanova2,
Gabriela Nosalova1. 1Department of Pharmacology, Jessenius Faculty of
Medicine, Comenius University, Martin, Slovakia (Slovak Republic);
2Department of Normal and Pathological Physiology, Slovac Academy of
Sciences, Bratislava, Slovakia (Slovak Republic)

Some epidemiological studies related asthma symptoms contain data supporting
the idea that health benefits associated with fruits, vegetables and red wine in the
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diet are probably linked with polyphenols that most likely reduce the occurrence
of asthma complications.
Our experimental work was aimed at influence of polyphenols on airway hyperre-
activity and allergic inflammation in experimental conditions of allergic asthma (21
days OVA sensibilization) after their short- or long-term (21 days) administration.
We compared the activities of polyphenolic compounds mixtures from red wine
(Provinol) and red fruits (Flavin7) and polyphenolic substances - resveratrol and
quercetin.
The changes in reactivity of respiratory system after polyphenols adminis-
tration we measured: by in vitro method; by in vivo method (used whole-
bodyplethysmograph).The degree of inflammation was evaluated by eosinophil
calculation and by estimation of inflammatory cytokines IL-4, IL-5 in bron-
choalveolar lavage fluid (BALF).
The results of our experiments showed that: Polyphenolic compounds Provinol and
Flavin7 posses an efficient antiasthmatic activities. They cause bronchodilation
and also suppress asthmatic inflammation in the airways. Quercetin and resveratrol
are able to induce only acute bronchodilation without antiinflammatory effects.
Our results demonstrate positive antiasthmatic effect of mixture of polyphenols.
This outcome confirm the hypothesis, that may become an additional therapy in
prevention of airway hyperresponsiveness in asthma subjects.

P4100
Cigarette smoke extract suppresses the maturation and function of bone
marrow derived dendritic cells
Masoumeh Givi, Frank Redegeld, Gert Folkerts, Esmaeil Mortaz. Division of
Pharmacology, Utrecht Institute for Pharmaceutical Sciences, Utrecht,
Netherlands; Chronic Respiratory Disease Research Center, National Research
Institute of Tuberculosis and Lung Disease, Tehran, Islamic Republic of Iran

Chronic obstructive pulmonary disease (COPD) is characterized by chronic air-
way inflammation. Cigarette smoke has been considered as a major risk factor
in the pathogenesis of COPD. The potential role of DCs in the the respiratory
tract of smoker’s and COPD patients is poorly understood. In aim of this study
is to investigate the effects of cigarette smoke extract (CSE) on the maturation,
development and function of mouse bone marrow. Bone marrow derived DCs were
developed by culturing isolated cells by femurs of BALB/c mice in presence of
GM-CSF (20 ng/ml) for 10 days. CSE was added to cells cultures for 10 days.
The surface expression of maturation and co-stimulatory markers were CD11C-
MHC11-CD83 and CD86, CD40 and CD80, respectively, as measured by FACS
analysis. The functional capacity of DCs was measured by uptake of Dextran-FITC
as maesured by FACS analysis. The production of TNF-a, IL-6 and IL-12 was
measured by ELISA. After 10 days of incubation with CSE, the DCs maturation
was significantly decreased (MHCII/CD11C compared to control, P≤0.05) and
co-stimulatory receptors (CD11C/CD 86, CD11C/CD40 compared to control, P≤
0.05). The cytokine production did not differ between the experimental groups.
However, restimulation with CSE resulted is significant less cytokine production
of DCs that had been exposed to CSE for 10 days compared to the non exposed
cells. In addition, the uptake of FITC-Dextran was significantly decreased in DCs
that had been exposed for 10 days to CSE. It cannot be excluded that the exacer-
bations in COPD patients might be due to a decreased maturation, development
and function of DCs induced by cigarette smoke.

P4101
LSC 2011 Abstract: The effect of endothelin-1 on human basophil function in
vitro
Katharina Cima, Silvia Blunder, Susanna Desole, Julia Günther,
Judith Löffler-Ragg, Christian M. Kähler. Pneumology, Internal Medicine,
Medical University of Innsbruck, Innsbruck, AT Internal Medicine, Laboratory of
Rheumatology, Innsbruck, AT

Endothelin-1 (ET-1) has proinflammatory properties and contributes to allergic
late-phase responses. As basophils play a key role in allergic rhinitis or asthma,
we investigated the effect of ET-1 on basophils.
Cells were isolated from venous blood of healthy donors via magnetic cell sorting.
To show ETA or ETB receptor expression RT-PCR was performed. The chemotactic
effect of ET-1 [10-6-10-16M] was analysed in modified Boyden chambers (positive
control MCP-1 [10-8M]). To explore ET-1 signalling, cells were preincubated with
BQ-123 [10-6-10-16M] or BQ-788 [10-6-10-16M]. Migration depth was quantified
microscopically. Histamine release upon ET-1 [10-6-10-12M] and upon additional
stimulation with the secretagogue fMLP [10-5M] was determined by ELISA.
The RT-PCR revealed basophils to express both, ETAR and ETBR. ET-1 [10-6-
10-8M] further proved to be a strong chemoattractant for human basophils
(p<0.0001). Despite basophils express both receptors, only the ETAR antago-
nist BQ-123 [10-6-10-12M] significantly blocked migration towards ET-1 [10-8M].
Furthermore, the histamine release was increased by 2.46 to 2.6 fold after ET-1
stimulation [10-6-10-12M]. Interestingly, only the evoking of histamine release by
additional stimulation with fMLP [10-5M] resulted in a dose dependent effect of
ET-1, showing ET-1 [10-8M] to be most effective.
Our observations reveal for the first time that basophils express ETAR and ETBR
and ET-1 induces histamine release and basophil migration, which seems ETAR
dependent. Considering the fact that ET-1 is involved in the mechanisms of airway
inflammation, targeting ET-1 by receptor antagonists may be a new option in the
treatment of allergic airway disease.

P4102
Resveratrol impairs the release of steroid-resistant cytokines from bacterial
endotoxin-exposed alveolar macrophages (AM) in COPD
Jurgen Knobloch, David Jungck, Katja Urban, Andrea Koch. Medical Clinic III
for Pneumology, Allergology and Sleep Medicine, University Hospital
Bochum-Bergmannsheil, Bochum, Germany

Airway inflammation in COPD might be insensitive to corticosteroids. However,
corticosteroids are recommended in COPD (GOLD stages III, IV) with frequent
exacerbations. Resveratrol has anti-inflammatory properties and could be an alter-
native in COPD therapy.
We investigated the effect of dexamethasone (Dex) versus resveratrol on the re-
lease of COPD-related inflammatory mediators (IL-6, IL-8, GM-CSF, MCP1) and
MMP9 from AM exposed to bacterial endotoxin (lipopolysaccharide, LPS). We
compared never-smokers (NS), current smokers without airway obstruction (S) and
current smokers with COPD (each n=12). Cytokines and MMP9 were measured
in cell culture supernatants with ELISA.
The release of IL-8 and MMP9 from LPS-exposed AM was increased in COPD
(each p<0.001), the release of GM-CSF and IL-6 was decreased in COPD (each
p<0.01) and the release of MCP1 was without differences between the cohorts.
Dex impaired the release of all cytokines and MMP9 from LPS-exposed AM of all
cohorts, but for IL-8 and GM-CSF this effect was reduced in COPD (p<0.05). In
AM of COPD there was an almost complete reduction of IL-6 release but only a
partial reduction of IL-8, GM-CSF, MCP1 and MMP9 release demonstrating a par-
tial corticosteroid-insensitivity. In contrast, resveratrol almost completely reduced
the release of all cytokines and MMP9 without significant differences between the
cohorts (Emax/COPD: 92±10%-100% reduction).
Our data provide evidence for a corticosteroid-resistance of AM-dependent inflam-
matory responses induced by gram-negative bacteria in COPD and thus question
the utility of corticosteroids in COPD therapy. Instead, resveratrol may prove an
alternative.

P4103
Endothelin receptor B (ETBR) dependent GM-CSF mRNA stabilization
explains the higher efficacy of bosentan vs. ambrisentan in the reduction of
GM-CSF release from human airway smooth muscle cells (HASMCs)
David Jungck1, Juergen Knobloch1, Katja Urban1, Erich Stoelben2,
Justus Strauch3, Juergen Behr1, Andrea Koch1. 1Medical Clinic III for
Pneumology, Allergology, Sleep Medicine, University Hospital
Bochum-Bergmannsheil, Bochum, Germany; 2Department of Thoracic Surgery,
Lungenklinik Merheim, Kliniken der Stadt Koeln, Cologne, Germany; 3Clinic for
Heart & Thoracic Surgery, University Hospital Bochum-Bergmannsheil, Bochum,
Germany

Introduction: TNFα and GM-CSF are pivotal in chronic inflammatory airway
diseases and lung fibrosis. TNFα-induced Endothelin-1 (ET-1) release is re-
quired for full TNFα induced GM-CSF transcription in HASMCs suggesting
anti-inflammatory potential of endothelin receptor antagonists (ERA). The MAP-
Kinase ERK protects GM-CSF mRNA from degradation. Ambrisentan (ETAR
blocker) and bosentan (dual blocker) are available for PAH therapy.
Aim: We compared the anti-inflammatory potential of bosentan vs. ambrisentan.
Methods: HASMC culture, qRT-PCR, ELISA.
Results: TNFα and ET-1 induce transcription and release of ET-1 and GM-CSF
(each p<0.05). Bosentan reduces GM-CSF release more efficiently than ambrisen-
tan (p<0.01; EC50: 4.5 vs. 11×10-8M; EMAX: 63.7 vs. 54.8% reduction; n=9) but
both block GM-CSF transcription similarly. Specific ETBR inhibition (BQ 788)
also reduces GM-CSF mRNA. Combined blocking of ETAR (ambrisentan) and
ERK activity (PD 098059) leads to a greater reduction of GM-CSF release than
single inhibition (each p<0.05). In the presence of actinomycin D which blocks
gene transcription bosentan leads to a significantly greater reduction of GM-CSF
mRNA than ambrisentan (p<0.01).
Conclusion: Following TNFa-induced ET-1 release, ETAR induces GM-CSF tran-
scription and ETBR signals via ERK to protect GM-CSF mRNA from degradation.
This can explain why bosentan reduces TNFα induced GM-CSF release more ef-
fectively than ambrisentan. Thus, bosentan may be superior in the therapy of early
stages of chronic airway diseases by preventing the establishment of inflammation.

P4104
Effect of thrombin inhalation in a murine model of bronchial asthma
Takehiro Takagi1, Masahiro Onishi1, Masahiro Naito1, Atsushi Fujiwara1,
Tetsu Kobayashi1, Hiroyasu Kobayashi1, Corina D’Alessandro-Gabazza1,
Esteban Gabazza1, Osamu Taguchi1. 1Department of Respiratory Medicine, Mie
University Graduate School of Medicine, Tsu, Mie, Japan; 2Department of
Immunology, Mie University Graduate School of Medicine, Tsu, Mie, Japan

Background: Thrombin is the effector enzyme of the coagulation system with
important biological functions not only in thrombosis and hemostasis but also
in inflammation. The precise role of thrombin in allergy remains unknown but
recently there are some reports showing that thrombin plays an important role
in the pathogenesis of asthma. In addition, previously we reported that thrombin
inhibitor did not improve allergic response in murine asthma model.
Objectives: To evaluate the effect of inhaled thrombin on airway inflammation
and hyperresponsiveness in a murine asthma model.
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Methods: Bronchial asthma was induced by sensitization and challenge with
ovalbumin (OVA). Littermates treated with saline were used as controls. The
effect of inhaled different dose of thrombin was assessed by administering prior
to OVA exposure. Airway inflammation was evaluated by measuring the number
of inflammatory cells and the level of cytokine in bronchoalveolar lavage fluid
(BAL). Airway hyperresponsiveness was measured using a plethysmograph.
Results: The levels of IgE, IL-5, and the number of eosinophils in BAL were
decreased in low dose of thrombin treated mice compared to saline treated mice.
The degree of airway hyperresponsiveness was significantly decreased in low dose
of thrombin treated mice as compared to saline treated mice.
Conclusion: These results suggest thrombin exerts a differential effect in bronchial
asthma depending on its concentration.

P4105
Efficacy of inhaled anti-IL-13 mAb in a mouse model of asthma
Jonathan Hacha1, Maud Guéders1, Kate Tomlinson2, Geneviève Paulissen1,
Natacha Rocks1, Agnès Noël1, Roger Palframan2, Didier Cataldo1. 1Laboratory
of Tumor & Development Biology (GIGA-Research), University of Liege, Liege,
Belgium; 2Immunology Research, UCB, Slough, United Kingdom

Interleukin-13 (IL-13) is a prototypic Th2 cytokine and a potential cornerstone of
asthma pathology. IL-13 is involved in IgE synthesis, bronchial hyperresponsive-
ness, mucus hypersecretion, subepithelial fibrosis and eosinophil infiltration.
We assessed the potential efficacy of an inhaled high affinity monoclonal antibody
(mAb) Fab’ fragment neutralizing IL-13 against allergen-induced inflammation
and hyperresponsiveness. BALB/c mice were subjected to ovalbumin (OVA) ex-
posure for 1, 5, and 10 weeks referred to as short term (ST), intermediate term
(IT) and long term (LT) protocols respectively. The antibody was administered as
an aerosol generated by inExpose® in a tower allowing a nose-only exposure.
In a one-week OVA-exposure model (ST), we assessed the effectiveness of different
doses of anti-IL-13 (0.5 to 5 mg/ml). We report a dose-dependent increase of the
anti-inflammatory effect reaching a maximum at a 5 mg/ml. Airway responsiveness
to methacholine was measured by using the flexiVent® system.
In the different protocols used in this study, administration of the anti-IL-13 Fab’ by
inhalation significantly decreased bronchial responsiveness to methacholine, BALF
eosinophilia, inflammatory cell infiltration in lung tissue, mucus cell upregulation,
peribronchial collagen deposition and smooth muscle hyperplasia. After 1 and 5
weeks of allergen exposure (ST and IT), levels of pro-inflammatory mediators
IL-13, IL-4, IL-5, CCL-11, MMP-2 and MMP-9 were significantly lower in lung
parenchyma when mice were treated by the IL-13 neutralizing antibody.
In conclusion, our data generated in a rodent model suggest that inhaled anti-IL-13
Fab’ could represent a novel and effective therapy for the treatment of asthma.

P4106
Effects of corticosteroid and montelukast treatment on distal lung
parenchyma and airway walls in inflammation in guinea pigs with chronic
allergic inflammation
Nathália B. Gobbato1, Flávia C.R. Souza1, Carla Máximo Prado2, Mílton
Arruda Martins1, Iolanda Calvo Tibério1, Edna A. Leick1. 1Medicine, School of
Medicine of University of São Paulo, São Paulo, Brazil; 2Biological Sciences,
Universidade Federal de São Paulo, São Paulo, Brazil

Rationale: The effects of montelukast or dexamethasone in asthma pathophysiol-
ogy are barely understood.
Aims and methods: We evaluated the inflammation in distal lung parenchyma
and airway walls in guinea pigs (GP) with chronic allergic inflammation. GP were
inhaled with ovalbumin (OVA group-2x/week/4weeks). After 4th inhalation, GP
were treated with montelukast (M group-10mg/kg/PO/day) or dexamethasone (D
group-5mg/kg/IP/day). After 72 hrs of 7th inhalation, GP were anesthetised, lung
strips were submitted to histopathological evaluation.
Results: On distal parenchyma both montelukast and dexamethasone were ef-
fective in reducing RANTES and NF-kB positive cells compared to OVA group
(p<0.05). Montelukast was more effective in reducing the eotaxin positive cells
compared to dexamethasone treatment (p<0.05). There was a more expressive
reduction of IGF-I positive cells in D group compared to M animals (p<0.05).
On airway walls, both montelukast and dexamethasone were effective in reducing
IGF-I and RANTES positive cells compared to OVA group (p<0.05). Dexametha-
sone was more effective reducing the number of eotaxin and NF-kB positive cells
than Montelukast (p<0.05).
Conclusions: In this animal model, both corticosteroid and montelukast treatments
contribute to the control of the inflammatory response in distal lung parenchyma
and airway walls. Dexamethasone treatment induced a greater reduction of NF-kB
expression in airway walls which suggests one of the mechanisms that explains
the higher efficacy of this therapeutic approach.
Supported by: FAPESP, CNPq, LIM-20-HC-FMUSP.

P4107
Immune modulatory activity in probiotic supernatants
Inge Kepert1,2, Juliano Fonseca3, Kerstin Hochwind4, Oliver Eickelberg5,
Michael Schmid4, Philippe Schmitt-Kopplin3 , Anton Hartmann4,
Susanne Krauss-Etschmann1,2. 1Comprehensive Pneumology Center,
Ludwig-Maximilians-University, Asklepios Clinic Gauting and Helmholtz

Zentrum München, Developmental Immune Biology of the Lung, Munich,
Germany; 2Ludwig-Maximilians-University München, Dr. von Haunersches
Kinderspital, Munich, Germany; 3Helmholtz Zentrum München,
BioGeoChemistry and Analytics, Munich, Germany; 4Helmholtz Zentrum
München, Microbe-Plant Interactions, Munich, Germany; 5Comprehensive
Pneumology Center, Ludwig-Maximilians-University, Asklepios Clinic Gauting
and Helmholtz Zentrum München, Remodeling of Lung Tissue, Munich, Germany

Aims: Probiotic bacteria were suggested for primary prevention of allergic dis-
eases, but clinical studies targeting infants perinatally were inconclusive. One
reason might be the unpredictable individual crosstalk between bacterium and
host. Therefore, the use of soluble, biochemically defined probiotic compounds
might be advantageous. We aimed to develop biological screening tools to detect
immune regulatory activity in probiotic supernatants and further to perform a
chemical characterization.
Methods: The human T-cell line KM-H2, which secretes the allergy-associated
chemokine CCL17 abundantly, was incubated with crude supernatants of 50
strains. CCL17 levels were then measured by ELISA. Selected supernatants were
chemically fractionated (Ultra Performance Liquid Chromatography, Mass Spec-
trometry MS) and single fractions were retested on KM-H2. Further confirmation
of bioactivity was done with human monocyte derived dendritic cells (DCs) that
were matured with lipopolysaccharide in the presence or absence of supernatants
or fractions. The expression of the costimulatory molecules CD80, CD83, CD86
and CD40 was then assessed by flow cytometry.
Results: 15 supernatants from 50 strains significantly reduced both CCL17 se-
cretion of KM-H2 and LPS-induced upregulation of DC markers. The immune
modulatory activity could be assigned to single fractions with different polarity.
Moreover, MS analysis indicates the presence of a single bioactive compound.
Conclusion: Supernatants from selected probiotic strains have immune modula-
tory activity in the screening assays applied. Furthermore, we have preliminary
indications of the chemical nature of one soluble probiotic compound with in vitro
immune modulatory effects.

P4108
The effect of M. tuberculosis chaperonin 60.1 on leukocyte migration
Yanira Riffo-Vasquez1, Anthony Coates2, Clive Page1, Domenico Spina1.
1Sackler Institute of Pulmonary Pharmacology, King’s College London, London,
United Kingdom; 2Helperby Therapeuthics Limited, Helperby Therapeuthics
Limited, London, United Kingdom

We have shown that M. tuberculosis Cpn60.1 inhibits allergic lung inflammation
and bronchial hyperresponsiveness in mice (Riffo-Vasquez Y et al. Clin Exp All.
2004). Here we have evaluated the effect of lower concentrations of Cpn60.1
on lung eosinophilia and leukocyte/endothelial cell interaction in vivo. Balbl/c
mice were immunized twice with ovalbumin (ova, 10mg/mouse i.p. in alum).
From day 14 all mice were exposed to ova (3%) once daily for 3 days and Cpn
60.1 was given i.n.15 min earlier. Lung lavages were performed 24 h after the
last exposure. To examine the recruitment of cells in the microvasculature of the
cremaster muscle, Cpn60.1 at 1μg/mouse was given s.c. into the scrotal sac of
ova-sensitized mice followed by 100ng of eotaxin 10 minutes later. Four hours later
the animals were prepared for intravital microscopy. Cpn60.1 at 0.001-1 μg/mouse
inhibited the migration of eosinophils into the airways (ova 44.3±8.6 vs ova/60.1:
12.7±1.42; 13.3±3.4; 13.4±4.3 and 9.4±2.2×104/ml, n=10 for 0.001-1 μg of
Cpn60.1 respectively, p≤ 0.05). Four hours after eotaxin injection, saline treated
mice showed a significant accumulation of cells in the extra vascular tissue (saline:
40±5 vs Cpn60.1: 2.3±1 cells/50μm2, n=6) and higher number of cells rolling
along the vessel wall in 30 sec (saline: 12±1.12 vs Cpn60.1: 2.8±1.02) compared
to Cpn60.1 treated mice. In contrast, the adherence of cells to the endothelial layer
was higher in Cpn60.1 compared to saline treated mice (saline adhesion: 15±1.7 vs
Cpn60.1: 22.2±4.8 cells/50μm, n=6). Cn60.1 inhibits leukocyte migration to the
lung in response to ova and prevented leukocyte rolling along and transmigration
across the vessel wall in vivo.

P4109
Expression of hyperoxidized peroxiredoxins is enhanced in peripheral blood
mononuclear cells of bronchial asthma patients
Yun-Jeong Bae1, Tae-Bum Kim2, Jae Hyung Roh3, Hee-Bom Moon2, You
Sook Cho2, Keun Ai Moon4. 1Health Promotion Center, Asan Medical Center,
Seoul, 2Department of Allergy and Clinical Immunology, Asan Medical Center,
Seoul, 3Internal Medicine, YeongYang-Gun Health Center, Kyung Sang Bukdo,
4Asan Institute for Life Science, Asan Institute for Life Science, Seoul, Korea

Background and objectives: Increased oxidative stress is related to the pathogen-
esis of asthma. Peroxireoxin (Prx), ubiquitous antioxidant enzymes, also termed
thioredoxin peroxidases. However, its role in the allergic inflammation remains
unidentified. The present study investigates the expression and possible role of Prx
and hyperoxidized Prx (Prx-SO3) in asthmatic patients.
Methods: At first, the expression of Prx and Prx-SO3 in peripheral blood mononu-
clear cells (PBMCs) of asthma patients were semi-quantitatively measured by
using Western blot methods from asthma patients and control subjects. And then,
to evaluate if higher sensitivity to oxidative stress exposure exists in PBMCs from
asthmatics, intracellular ROS levels with hydrogen peroxide treatment were also
determined by flowcytometry.
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Results: The levels of Prx-SO3/Prx in PBMCs of asthma patients were signifi-
cantly higher compared to those in normal subjects and were also related with
asthma severity. Furthermore, the intracellular ROS after hydrogen peroxide treat-
ment were remarkably enhanced and prolonged in PBMCs from asthmatics, while
transiently increased intracellular ROS levels were observed in control subjects.
Conclusions: The hyperoxidation of Prx may be related with increases suscep-
tibility to oxidative stress and possibly play a role in the pathogenesis of severe
asthma.

P4110
LSC 2011 Abstract: P2Y2 receptor regulates VCAM-1 membrane and
soluble forms and eosinophil accumulation during lung inflammation
G. Vanderstocken, B. Bondue, M. Horckmans, L. Di Pietrantonio, B. Robaye,
J.M. Boeynaems, D. Communi. Brussels, Gosselies, Belgium

ATP has been defined as a key mediator of asthma. In this study, we evaluated
lung inflammation in mice deficient for the P2Y2 purinergic receptor. We observed
that eosinophil accumulation, a distinctive feature of lung allergic inflammation,
was defective in OVA-treated P2Y2-deficient mice compared with OVA-treated
wild type animals. Interestingly, the upregulation of VCAM-1 was lower on lung
endothelial cells of OVA-treated P2Y2-/- mice compared with OVA-treated wild
type animals. Adhesion assays demonstrated that the action of UTP on leuko-
cyte adhesion through the regulation of endothelial VCAM-1 was abolished in
P2Y2-deficient lung endothelial cells. Additionally, the level of soluble VCAM-1,
reported as an inducer of eosinophil chemotaxis, was strongly reduced in the
bronchoalveolar lavage fluid (BALF) of P2Y2-deficient mice. In contrast, we
observed comparable infiltration of macrophages and neutrophils in the BALF of
LPS-aerosolized P2Y2+/+ and P2Y2-/- mice. This difference could be related to
the much lower level of ATP in the BALF of LPS-treated mice compared with
OVA-treated mice.
Our data define P2Y2 as a regulator of membrane and soluble forms of VCAM-1
and eosinophil accumulation during lung inflammation.

421. Respiratory epidemiology: quality of life,
therapy and socioeconomics

P4111
Late-breaking abstract: Postmenopausal hormone replacement therapy is
associated with increased risk of asthma hospitalization
Klaus Bønnelykk1, Ole Raaschou-Nielsen2, Hans Bisgaard1, Anne Tjønneland2,
Kim Overvad3,4, Zorana J. Andersen2. 1Danish Pediatric Asthma Centre,
Copenhagen University Hospital, Gentofte, Democratic Peoples Republic of
Korea; 2Institute of Cancer Epidemiology, Danish Cancer Society, Copenhagen,
Denmark; 3School of Public Health, Aarhus University, Aarhus, Denmark;
4Centre for Cardiovascular Research, Aalborg Hospital, Aalborg University,
Aalborg, Denmark

Background: Postmenopausal hormone replacement therapy (HRT) has been
associated with asthma, but is not yet an established risk factor.
Aim: To investigate, for the first time, the association between HRT use and risk
of severe asthma exacerbations requiring hospitalization in a prospective study.
COPD was analyzed simultaneously to account for potential misclassification.
Methods: Intake of HRT and potential confounders, including smoking status,
occupational exposure, educational level, body mass index, and hysterectomy, were
assessed in 1993-1997 in 23 138 postmenopausal women from the Danish Diet,
Cancer and Health cohort. Incident (first-ever) asthma and COPD hospitalizations
were registered prospectively in Danish Hospital Discharge Register between 1993
and 2006. Association with HRT was analyzed with Cox’s regression analyses.
Results: We observed 446 (1.9%) incident asthma hospitalizations in 23 138
women over 9.9 years mean follow-up. 11 575 (50.0%) women ever used HRT.
Ever using HRT was positively associated with asthma hospitalization (hazard ratio
[95% confidence interval]: 1.37 [1.14-1.65]). The risk was highest with the longest
duration of HRT use (≥ 10 years: 1.51 [1.15-1.98], 3-10 years: 1.34 [1.05-1.72], <

3years: 1.29 [1.00-1.67], reference never users). Effect modification was detected
by smoking, indicating strongest effect in never smokers (1.84 [1.32-2.56]) and no
effect in current smokers (1.08 [0.79-1.45]). HRT was also associated with COPD
hospitalization, with a smaller effect (1.19 [1.05-1.35]).
Conclusion: HRT use may cause asthma onset or worsening with severe exacer-
bation.

P4112
Lung function and anxiety in association with dyspnoea – The HUNT study
Linda Leivseth1, Tom Ivar Lund Nilsen2, Xiao-Mei Mai1, Roar Johnsen1,
Arnulf Langhammer3. 1Department of Public Health and General Practice,
Norwegian University of Science and Technology (NTNU), Trondheim, Norway;
2Department of Human Movement Science, Norwegian University of Science and

Technology (NTNU), Trondheim, Norway; 3HUNT Research Centre, Norwegian
University of Science and Technology (NTNU), Levanger, Norway

Background: Anxiety is common among people with obstructive lung diseases.
However, reduced lung function in combination with anxiety in relation to the
reporting of dyspnoea is not well studied.
Objectives: To study the association between reduced lung function and dyspnoea,
and how anxiety affects this association.
Methods: We analysed data on 5627 women and 5066 men who participated in
the Lung substudy of the Nord-Trøndelag Health Study in 1995-97. In a cross-
sectional design we used logistic regression to calculate multivariably adjusted
odds ratios (ORs) for dyspnoea associated with levels of FEV1% predicted and
anxiety (measured by the Hospital Anxiety and Depression scale).
Results: Among women with FEV1 ≥100% predicted, those who had anxiety had
an OR (95% confidence interval) for reporting dyspnoea when walking of 2.00
(0.68-5.90) compared to those without anxiety. Using the same reference group
(FEV1 ≥100% predicted and no anxiety), women with FEV1 80-99% predicted
had an OR of 2.46 (1.26-4.83) without anxiety and 7.67 (3.66-16.08) with anxiety,
whereas those with FEV1 50-79% predicted had an OR of 4.61 (2.49-8.52) with-
out anxiety and 14.37 (6.50-31.78) with anxiety. The corresponding ORs among
men without and with anxiety were 1.00 (reference) and 4.55 (0.87-23.70); 1.15
(0.46-2.88) and 5.00 (1.82-13.73); and 4.10 (1.49-11.29) and 14.03 (4.04-48.76),
respectively. The ORs for reporting dyspnoea at rest and waking up by dyspnoea
showed similar patterns in both women and men.
Conclusions: Reduced lung function in combination with anxiety had a stronger
association with dyspnoea than reduced lung function alone.

P4113
Functional health status and satisfaction with health in a population
reporting a participation or activity limitation: Focus on COPD
Donna Goodridge1, Joshua A. Lawson2, Darcy Marciniuk3, Donna C. Rennie2,
Koroush Madani3. 1College of Nursing, 2Canadian Centre for Health and Safety
in Agriculture, College of Medicine, 3College of Medicine, University of
Saskatchewan, Saskatoon, SK, Canada

Background: Symptoms associated with COPD can result in participation and
activity limitations as well as reduced quality of life.
Objective: To examine the impact of COPD on functional health status (FHS) and
satisfaction with health (SWH) in persons with a participation or activity limitation
among a national sample of Canadians.
Methods: This survey used data from the 2006 Participation and Activity Lim-
itation Survey (PALS), a complex population survey of Canadians reporting a
disability on the census. COPD was present if there was a self-report of COPD,
emphysema, or bronchitis as the cause of disability. FHS was assessed using
the Health Utility Index (HUI-3) and categorized as high, moderate, or severe.
SWH was categorized as high, moderate, or low. Analyses were weighted to the
population and bootstrapping used to estimate variances.
Results: The sample represents 5,185,980 adults with participation or activity
limitation. Subjects without missing data (55%) for the variables of interest were
included. COPD was reported as the reason for disability in 1.4% of the popu-
lation. Among those reporting COPD, 44% reported moderate and 49% reported
low SWH. FHS was moderately impaired for 31% and severely impaired for 46%.
After adjustment, COPD was significantly associated with a lower SWH (p<0.05),
but not with FHS (p=0.12).
Conclusions: While FHS was similar to the overall population with a disability,
persons with COPD had a markedly lower SWH, suggesting the need to focus on
quality of life enhancement strategies.

P4114
Lung function decline predicts disability in valued life activities, which in
turn predicts impaired quality of life in COPD
Paul D. Blanc1, Jonathan Singer1, Theodore A. Omachi1, Gabriella Sanchez2,
Carlos Iribarren2 , Miriam Cisternas3, Patricia P. Katz1. 1Medicine, University of
California San Francisco, San Francisco, CA, United States; 2Kaiser Division of
Research, Kaiser Permanente, Oakland, CA, United States; 3MGC Data Services,
MGC Data Services, Carlsbad, CA, United States

Background: Interrelationships among lung function, disability, and health-related
quality of life (HRQL) in COPD need clearer delineation.
Methods: We carried out baseline/follow-up interviews, spirometry, and 6 minute
walk tests (6MWT) for 646 participants in a COPD cohort (42% male; age 59±6;
median follow-up 2.1 years). Valued Life Activities (VLA) disability was scored
with a validated instrument; VLA increased disability [VLA-ID]=0.5 standard
deviation increase in score baseline-follow-up (14.6% disability). We assessed
respiratory-specific HRQL with the Airways Questionnaire 20-Revised. Logistic
regression (including age, sex, height) estimated risk by change in absolute values
of FEV1 and 6MWT for VLA-ID; linear regression (including the same covariates,
VLA-ID, and baseline HRQL) predicted follow-up HRQL.
Results: Mean decline in FEV1=-91 ml; mean decline in 6MWT=-37 M. VLA-ID
predicted worsened HRQL (p<0.001). Although FEV1 decline predicted VLA-ID
(p<0.001), neither change in FEV1 or 6MWT was associated with change in
HRQL. Including FEV1 and 6MWT in multivariate modeling, VLA-ID retained
its relationship with HRQL (1.3 point change; effect size=0.29; p<0.001).
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Conclusion: VLA-ID, but not FEV1 or 6MWT decrements, predicted HRQL
impairment. Although FEV1 decline was associated with VLA-ID, worsening
respiratory status did not directly account for HRQL changes.
Clinical Relevance: Interventions directly focused on attenuating disability are
likely to be critical in preserving HRQL, independent of respiratory function or
exercise capacity.
Support: NIH HL077618, FAMRI CoE2007.

P4115
Recreational activity limitation in subjects with and without COPD in five
Latin American cities: The PLATINO study
M. Montes de Oca1, C. Talamo1, D. Moreno1, A. Menezes2, R. Perez-Padilla3,
M. Lopez4, A. Muiño4, J. Jardim5, G. Valdivia6, J. Pertuze6, R. Halbert7.
1Facultad de Medicina, Universidad Central de Venezuela, Caracas, Venezuela;
2Faculdade de Medicina, UFPEL, Pelotas, Brazil; 3Pulmonary, INER, Mexico
City, Mexico; 4Facultad de Medicina, Universidad de la República, Montevideo,
Uruguay; 5Medical School, UNIFESP, São Paulo, Brazil; 6Facultad de Medicina,
PUC, Santiago, Chile; 7School of Public Health, UCLA, Los Angeles, United
States

COPD is a progressive and debilitating disease. With worsening disease, patients
will progressively become less physically active, will have reduced social contacts,
and this will create a downward vicious circle. Although much attention has
focused on physical activity limitation, recreational and social activities limitation
are also important to assess the burden of the disease.
We examined the frequency of recreational activity limitation due to health
and lung problem in a population-based study. We used post-bronchodilator
FEV1/FVC<0.70 to define COPD. Information regarding recreation limitation
was assessed by the questions: “In the last 12-months, could you not perform
recreational activities due to your health problems?” and “In the last 12-months,
for how many days in total could you not perform recreational activities due to
health or lung problems?
Interviews were completed in 5,571 subjects and spirometry was performed in
5,314 subjects. There were 759 COPD and 4,554 individuals without COPD.
Among subjects with COPD 81 (10.7%) reported recreation limitation due to
health problem, compared with 404 (8.9%) of non-COPD subjects (p<0.09). The
number of days with recreational activities limitation due to health problem was
increased in COPD in comparison with non-COPD (171.7±18.5 vs. 99.6±7.41
days; p<0.001). Similar findings were observed in the limitation due to lung
problem (45.4±12.3 vs. 11.3±2.63 days; p<0.01).
These results indicate that COPD is associated important limitation of recreational
activities. Understanding the impact of COPD on participation into these activities
is important for appreciating the overall burden of the disease.

P4116
ECME: Epidemiologic study of the characteristics of women with COPD in
Spain
Sagrario Mayoralas1, Salvador Diaz Lobato2, Esther Anton3, Xavier Ribera4,
Irune Unzueta3. 1Pneumology Service, Hospital Moncloa, Madrid, Spain;
2Pneumology Service, Hospital Ramón y Cajal, Madrid, Spain; 3Medical
Department, Pfizer, Madrid, Spain; 4Medical Department, Boehringer Ingelheim,
Barcelona, Spain

Background: Chronic obstructive pulmonary disease (COPD) clinical trial popu-
lations are often predominantly male (∼75%), thus the female population is not
so well characterized.
Aims and objectives: Determine a clinical and sociodemographic profile of women
with COPD in Spain.
Methods: Multicenter, cross-sectional, observational epidemiological study. 379
pulmonologists from health centers in Spain recruited female patients aged
≥40 yrs, smoking history ≥10 pk-yrs, current COPD diagnosis and receiving
treatment/follow-up during pulmonologist visits. Clinical and sociodemographic
data were collected during study visit. Descriptive statistics were performed.
Results: 1732 women evaluated, of which: 80.8% pulmonologist diagnosis; 46.6%
primary, 30.8% secondary education; 60.1% current-, 39.9% ex-smokers; 25.5%
and 43.1% with history of depression or anxiety, respectively; 78.3%, 65.3%, 63.1%
receiving long-acting anticholinergic, long-acting β2-agonist/corticoid, short-acting
β2-agonists. Mean±SD values: age, 61.6±10.0 yrs; body mass index, 26.7±5.1
kg/m2; time since, and age at, diagnosis, 7.5±6.4 yrs and 54.1±9.8 yrs; pre-
and post-bronchodilator FEV1/FVC, 57.5±12.3% and 57.8±12.2%; O2 satura-
tion, 93.8±3.3%; PYI, 35.7±19.9; SF-12 PCS and MCS scores, 37.6±10.5 and
45.7±12.0; LCADL total, personal care, and household, physical, leisure activities,
27.2±10.9, 6.5±2.9, 11.8±5.9, 4.5±1.6, 4.4±1.8. Median no. exacerbations in
prior year, 1.0 (P25/P75: 0.0/2.0)
Conclusions: Most women in this cross-sectional study were at an age that they
could be actively working. The average FEV1 and exacerbation history suggest an
impact of the disease on these patients’ daily lives.
Funded by Boehringer Ingelheim/Pfizer.

P4117
The restrictive spirometric pattern is associated with impaired health-related
quality of life
Stefano Guerra1, Anne-Elie Carsin1, Jan-Paul Zock1, Benedicte Leynaert2,
Christer Janson3, Deborah Jarvis4, Josep M. Anto1. 1Centre for Research in
Environmental Epidemiology, CREAL, Barcelona, Spain; 2INSERM, U700,
Faculté Paris Diderot, Paris VII, Paris, France; 3Department of Medical Sciences:
Respiratory Medicine & Allergology, Uppsala University, Uppsala, Sweden;
4National Heart and Lung Institute, Imperial College, London, United Kingdom

Previous population-based studies have shown that a restrictive spirometric pattern
is present in a significant proportion of the adult population and is associated
with an increased risk in morbidity and mortality. However, whether and to
what extent this pattern is associated with impaired quality of life remains to
be determined. In this study, we used data from 6005 participants from eleven
European countries and the US who completed lung function tests and the Short
Form-36 (SF-36) questionnaire during the second ECRHS survey. We defined
the restrictive spirometric pattern as FVC < 80% predicted plus FEV1/FVC ≥
70% and the obstructive spirometric pattern as FEV1/FVC < 70%. Physical and
mental component summaries (PCS and MCS) for health-related quality of life
were computed and scores transformed so that the mean was 50 and the SD 10.
Mean age of participants was 43 years (range 28 - 56 years) and 51% of them were
females. Overall, 5254 subjects (87.5%) had a normal, 415 (6.9%) a restrictive
and 336 (5.6%) an obstructive spirometric pattern. The mean PCS was 50.4, 46.9
and 47.6 for subjects with normal, restrictive and obstructive spirometric patterns,
respectively (p < 0.001). The corresponding MCS mean scores were 50.0, 50.1
and 49.7 (NS). After adjustment for sex, age, body mass index and smoking, the
restrictive spirometric pattern was associated with a -2.7 PCS deficit (p < 0.001)
and the obstructive pattern with a -2.2 deficit (p < 0.001), as compared with the
normal spirometric pattern. In conclusion, the restrictive spirometric pattern is
associated with significantly impaired health-related quality of life

P4118
Dyspnoea in COPD patients recorded in a primary care database
Hana Mullerova1, Chao Lu1, Maggie Tabberer2. 1Worldwide Epidemiology,
Quantitative Sciences, GlaxoSmithKline R&D, Uxbridge, United Kingdom;
2Global Health Outcomes, GlaxoSmithKline R&D, Uxbridge, United Kingdom

Background: Dyspnoea is a primary clinical feature of COPD [1,2]. Information
on dyspnoea recording in electronic medical record databases has not yet been
reported.
Methods: A cohort was identified in the UK General Practice Research Database
(GPRD) (01/01/2003 – 30/6/2010) with both a COPD medical diagnosis code
and spirometry (FEV1/FVC <70%) and 12months history before and after cohort
entry. OXMIS/Read codes were used to identify and define records of dyspnoea
as probable or possible (less likely associated with COPD) from cohort entry until
censoring.
Results: A cohort of 9502 patients was identified: mean age 67 y. (SD 11),
55% males, GOLD stage I: 12%, II: 50%, III: 29%, and IV: 7%. At least one
“probable” dyspnoea code was found in 76% of COPD patients; “possible” codes
were identified in 2% of patients. Codes most frequently associated with dyspnoea
were “shortness of breath” (16% of patients) and MRC Dyspnoea Scale grade;
45% patients recorded as grade 2, 34% grade 3 and 5.5% grade 4 (frequencies
based on the total cohort). Dyspnoea was more often reported by older patients and
those with more advanced disease (69% patients in GOLD stage I with “probable”
dyspnoea vs. 81% in GOLD stages II or IV).
Conclusions: Dyspnoea was reported in > 75% of COPD patients identified in the
GPRD. The high frequency of dyspnoea across all GOLD stages highlights this
symptom as a significant burden and possible unmet need in COPD treatment. MRC
Dyspnoea grade is the predominant code used, linked to the Quality Outcomes
Framework, an NHS system supporting management of selected diseases.
References:
[1] Bestall JC, Paul EA, Garrod R et al. Thorax 1999;54:581–6.
[2] GOLD: Pocket Guide, December 2010.
Funded by GSK.

P4119
Symptoms experienced by COPD patients during exacerbations and their
association with healthcare utilization – EXACO study
Isabelle Tillie Leblond, Frédéric Masure, Bruno Housset, Nicolas Roche,
Thierry Perez, Isabelle Boucot, François Denis, Aida Myftiu, Juliette Ostinelli,
Isabelle Pithois-Merli, Céline Pribil, Stephane Schück. Pneunology, CHRU
Calmette, Lille, France Pneunology, Groupe Médical Saint Rémi, Reims, France
Pneunology, CHU, Créteil, France Pneunology, Hôtel-Dieu, Paris, France
Pneunology, CHRU Calmette, Lille, France Scientific Department,
GlaxoSmithKline, Marly Le Roi, France Medical Department, Boehringer
Ingelheim, Paris, France Medical Department, Nycomed, Paris, France Medical
Department, AstraZeneca, Rueil Malmaison, France Medical Department, Pfizer,
Paris, France Epidemiology Department, GlaxoSmithKline, Marly Le Roi, France
Scientific, Kappa Santé, Paris, France

Background: Definitions of COPD exacerbations are symptom-based while sever-
ity assessment often relies on the level of healthcare utilization.
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Objectives: To assess symptoms associated with COPD exacerbations and their
association with patients’ decision to seek healthcare.
Methods: Patients with GOLD stage ≥ II COPD participating in an observational
study, reported symptoms and healthcare use associated with exacerbations by
telephone interviews.
Results: 835 patients reported 3 527 exacerbations. The most common symptom
was increased breathlessness. 82.2% of led to a medical consultation, visit to a
hospital. Fever was the symptom most strongly associated with the decision to
seek healthcare.

Frequency of symptoms reported during worsenings of respiratory state and association with
seeking health care

Symptom OR (95% CI) for
present seeking health care*

N %

Onset of sputum production 1500 42,5 1.2 (0.9–1.6)
Increased sputum production 1159 32,9 0.8 (0.6–1.1)
Sputum newly purulent (or more purulent than usual) 1343 38,1 2.0 (1.5–2.6)
Onset of head cold 1408 39,9 1.1 (0.9–1.5)
Increased breathlessness 2835 80,4 –
Onset of cough 1547 43,9 1.6 (1.2–2.1)
Increased cough 937 26,6 1.9 (1.4–2.6)
Onset of fever 791 22,4 3.4 (2.2–5.0)
Onset of chest pain 810 23,0 1.1 (0.8–1.6)
Onset of wheezing 1538 43,6 1.6 (1.2–2.1)
Borg score (increase of 1 point) – – 1.2 (1.2–1.3)

*Adjusted on age, sex, education level, COPD GOLD stage, chronic bronchitis profile, season of
exacerbation, and presence of cardiovascular comorbidities.

Conclusions: Breathlessness was by far the dominant symptom of exacerbations
while fever was the strongest predictor of health care utilization.

P4120
Medication and preventive measures for COPD in the BOLD study
Louisa Gnatiuc1, Bernet Kato1, Sonia Coton1, Sonia Buist2, Peter Burney1.
1Respiratory Epidemiology and Public Health, Imperial College London,
London, United Kingdom; 2Pulmonary & Critical Care Medicine, Oregon Health
& Science University, Portland, United States

Background: Inhaled beclomethasone and salbutamol are three to five times as
expensive in poorest settings resulting in poor access (Ait-Khaled N, Rev Mal
Respir 2006, 23, 10S76-10S79). We used the BOLD data to describe differences
in reported medication use for COPD.
Methods: Preventive measures for COPD (flu vaccine in last year, advice or
medication ever to stop smoking) and use of respiratory medications in the last
year among population-based samples of adults aged 40+ with spirometrically
defined COPD, were assessed across 18 BOLD sites.
Results: Over 14,300 subjects had information on flu vaccine and medication use.
Over 7,900 had information on smoking cessation. Prevention strategies and med-
ication use were significantly more common in the High Income Countries (HIC)
and in people with COPD than in Low and Middle Income Countries (LMIC) and
those with normal spirometry (p<0.000). Differences across countries were not
related to COPD prevalence.
Bronchodilators and inhaled corticosteroids use increased with age, severity of
COPD, BMI, any comorbidity or respiratory symptom and it was higher among
the unemployed (p<0.000). After stratifying by country economic level, the use
of these medicines was independent of education level and higher among the
unemployed in HICs (p<0.000). The use of medication was not related to pack-
years of smoking. However, after stratifying by gender the use bronchodilators and
inhaled corticosteroids was significantly higher in women smoking 20+ pack-years
(p=0.04).
Conclusion: The use of COPD prevention and medication is significantly higher
in HICs than in LMICs. Improving access to care in LMICs is important, as is
understanding risk factors for low medication uptake.

P4121
Medication use in multi-symptom asthma: Results from the West Sweden
asthma study
Linda Ekerljung, Jan Lötvall, Bo Lundbäck. Department of Internal
Medicine/Krefting Research Centre, University of Gothenburg, Gothenburg,
Sweden

Background: Multi-symptom asthma (MSA) can be defined in epidemiological
studies and has been shown to reflect severity. It has been uncertain if the definition
reflects a more severe disease or is a result of inadequate use of asthma medication.
The prevalence of MSA in West Sweden is 2.0%, representing 24% of subjects
with physician-diagnosed asthma. The current study aims to determine the use of
asthma medication in a group with MSA.
Methods: From a randomly selected population of 18 087 subjects aged 16-75,
who participated in a postal survey on respiratory symptoms, a random sample
of 2000 was selected for clinical examinations and interview, including questions
on use of asthma medication. In addition all remaining subjects (n=1536) report-

ing asthma were invited. MSA was defined from the questionnaire as reporting
physician-diagnosed asthma and reporting use of asthma medication, attacks of
shortness of breath and recurrent wheeze and at least one additional respiratory
symptom. Asthmatic subjects not having MSA are referred to as “other asthmatics”.
Results: 92% of MSA used asthma medication at the time of the clinical exam-
ination, compared with 61% among “other asthmatics”. 71% were on treatment
with steroids and 47% used long-acting β2-agonists (either combined with ICS or
separately) vs. 40% and 23%, respectively, for “other asthmatics”. Oral steroids
were used by 14% and bronchodilators by nebuliser by 6%, 18% used one or both
of these.
Conclusion: Subjects with MSA are to a large extent treated with steroids. We
conclude that a large majority of multi-symptom asthmatics defined by using
a questionnaire have a more severe disease and only a minority does not use
maintenance treatment.

P4122
Correlates of high levels of use of short-acting beta agonists in asthma
Laurent Laforest1, Jennifer Martin1, Idlir Licaj1, Gilles Devouassoux2,
Gérard Chatte3, Mélanie Broquet1, Eric Van Ganse1. 1Unité de
Pharmacoépidémiologie, Université Claude-Bernard Lyon1, CHU
Lyon-Université Claude-Bernard Lyon1, Lyon, France; 2Respiratory Medicine,
Lyon Sud University Hospital, Pierre Benite, France; 3Respiratory Physician,
Respiratory Physician, Caluire, France

Background: High use of short-acting beta agonists (SABAs) may reflect potential
risks in asthma management. A better understanding of the characteristics of high
users of SABAs is critical to improve quality of care.
Objectives: To describe asthma patients with high levels of use of SABA, including
their characteristics and medical resource utilisation.
Methods: A random sample of patients aged 16-40, with regular use of dis-
pensed respiratory drugs (R03, ATC classification) in 2005 was selected from the
French claims database (EGB). Asthma-related hospital admissions were retrieved.
Patterns of use of SABAs in 2007 were described. The correlates (baseline char-
acteristics and asthma-related variables) of using ≥ 12 SABA units in 2007 were
identified.
Results: Among 2093 patients (median age = 33 year-old, 54% females), 65%
were using SABAs in 2007 and 8% used ≥ 12 units during this period. These
patients were more likely to have a long-term disease status (p<0.001), free-access-
to-care status (p<0.01), to use higher levels of systemic corticosteroids (p<0.001),
and antibiotics (p<0.001) than other patients. Higher numbers of medical visits
(p<0.001) and asthma-related hospital admissions (p<0.01) were also observed
in this group. Conversely, no noticeable difference appeared with age, nor with
gender.
Conclusions: Many patients are still using high levels of SABAs and are possibly
at risk of exacerbations. The reasons of this high use of rescue medication require
a better understanding.

P4123
Ratio “inhaled corticosteroids to total anti-asthma drugs”, and
asthma-related hospital admissions
Laurent Laforest1, Jennifer Martin1, Idlir Licaj1, Gilles Devouassoux2,
Gerard Chatte3, Eric Van Ganse1. 1Unité de Pharmacoépidémiologie, 11 rue
Guillaume Paradin, Lyon University Hospital, Claude-Bernard Lyon1 University,
Lyon, France; 2Respiratory Medicine, Lyon Sud University Hospital, Lyon,
France; 3Respiratory Physician, Respiratory Physician, Caluire, France

Background: The inadequate use of inhaled corticosteroids (ICS) remains an
issue in asthma. The ratio of ICS units to total anti-asthma medications dispensed
(ICS/R03 ratio) may be useful to assess the risk of severe exacerbations, leading
to asthma-related hospitalisations (ARHs). We tested this hypothesis using claims
data.
Objectives: To verify in claims databases whether patients with a higher ICS/R03
ratio experience fewer ARHs.
Methods: A random sample of patients aged 16-40, with regular use of respiratory
drugs in 2005 was selected from the French national claims database (EGB). Three
groups were defined according to the value of ICS/R03 ratio in 2007: 0% (“non
users”), <50% (“non users”) and ≥50% (“non users”). ARHs in 2007 and 2008
were compared between the 3 groups.
Results: Among 1812 patients (mean age=32 year-old, 54.2% females), non users,
inadequate users and adequate users, were 17%, 37% and 46%, respectively. ARH
rate was 0.9% in 2007 (0.7% in 2008). Patients with ARH in 2007 were more
numerous (p=0.0006) among inadequate users (2.10%), compared with adequate
users (0.24%) and non users (0.32%). Differences were also observed in mean
ARH-induced costs: 2.16 � , 48.30 � and 3.70 � for non users, inadequate, and
adequate users (p=0.0005). Conclusions were similar for ARHs in 2008. Over
80% of adequate users in 2007 remained in this group in 2008.
Conclusions: Patients with ICS/R03 ratio ≥50% experience fewer ARHs than
inadequate users, suggesting improved asthma control. ICS/R03 ratio may help
identify asthma patients at risk of ARHs in administrative databases.
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P4124
The pattern of use of asthma medication in adolescents and young adults:
A nationwide study on 2.2 million people
Lars Pedersen1, Emil Fosbøl2, Gunnar Gislason2, Fredrik Folke2,
Casper Lund-Andersen2, Christian Torp-Pedersen2, Backer Vibeke1.
1Respiratory and Allergy Research Unit, Department of Respiratory Medicine,
Bispebjerg Hospital, Copenhagen NV, Denmark; 2Department of Cardiology,
Gentofte University Hospital, Copenhagen, Denmark

Pharmacological treatment of asthma is highly effective in controlling symptoms
and improving quality of life. Within the last 15 years new drugs such as combi-
nations of ICS and long-acting beta-2-agonists (LABA) and leukotriene modifiers
for treating asthma has been introduced on the Danish market. Studies have shown
that these drugs have changed the pattern of prescription, but most studies on
prescription pattern of asthma medication have studied selected populations or
population samples.
The study aimed to identify patterns of use of asthma medication in adolescents
and young adults in an unselected population.
The study population comprised all Danish individuals aged 10-40 years at January
1 1996 (2,213,264 individuals). The population was followed until the end of 2006.
From the national Danish prescription registry we collected data on all asthma
medication (ATC code R03) claimed by the study population.
At every year in the study period, beta-2-agonists were the most commonly claimed
drug both in number of users and number of prescriptions. The first years of the
study, there was an increasing use of LABA, but after the introduction of combined
ICS and LABA, the use of LABA decreased whereas there was a steady increase
in use of ICS and LABA in fixed combinations. When leukotriene modifiers were
introduced in 1998, usage increased rapidly the first two years and then plateaued
with only a small yearly increase. The use of theophyllines more than halved
during the study.
This study on the use of asthma medication in an unselected population shows a
shift in the use of asthma medication, but short-acting beta-2-agonists remained
the most frequently used drug.

P4125
Inhaler use among asthmatics – A cross sectional study in Alappuzha and
Kottayam districts of Kerala, India
P. Sulaiman Shajahan. Pulmonary Medicine, Medical College, Kottayam, Kerala,
India

Introduction: Asthma is an important health problem worldwide.Medcations in
the inhaled forms are the best therapeutic options currently available for asthma [1].
Despite this, the percentage of patients opting inhalers as the preferred modality
of treatment seems to be low [2].
Aims: 1. To find out the proportion of asthmatics using inhalers as the preferred
modality of treatment. 2. To bring out the various reasons for not using inhalers
among the above study group.
Materials and methods: Study subjects were asthmatics in the age group of 15 to
45 years who attended the medical camps conducted in Alappuzha and Kottayam
districts of Kerala, India during the period 2006 - 2009 (n= 912). A semi structured
interview schedule on the use of inhalers were administered to collect the data.
Results: 52% of the study subjects accept inhaled preparations as the preferred
modality of treatment (male-64%, female-39%). 48% are reluctant to take inhalers
(male-32%, female-65%). 47% believe the term inhaler is the name of a particular
drug rather than a device (male-45%, female-48%). 76% of inhaler users do not
know how to use it properly. 7% of inhaler users think the powder in the dry
powder inhalers can block the airways.
Recommendations: More health awareness programmes are needed to alleviate
fears and misconceptions about inhaled medications. Patients should be properly
trained on correct usage of inhalers.
References:
[1] National Asthma Education and Prevention Program. (EPR-3):J Allergy Clin

Immunol. 2007 Nov;120(5 Suppl):S94-138.
[2] Riccioni G, et al. Clin Ter. 2007 Jul-Aug;158(4):363-70.

P4126
Comparing the cost-effectiveness of a wide range of COPD interventions
using a stochastic population model for COPD
Martine Hoogendoorn1, Maureen Rutten-van Mölken1, Rudolf Hoogenveen2,
Maiwenn Al1, Talitha Feenstra3,4. 1Institute for Medical Technology Assessment
(iMTA), Erasmus University, Rotterdam, Netherlands; 2Expertise Centre for
Methodology and Information Service, National Institute for Public Health and
the Environment (RIVM), Bilthoven, Netherlands; 3Department for Prevention
and Health Services Research, National Institute for Public Health and the
Environment (RIVM), Bilthoven, Netherlands; 4Department of Epidemiology,
University Medical Centre Groningen, Groningen, Netherlands

Objectives: To develop a stochastic population model of disease progression in
COPD that includes the impact of COPD exacerbations on health-related quality
of life, costs, disease progression and mortality and allows assessment of a wide
range of different interventions.
Methods: The model is a multistate Markov model with time varying transi-
tion rates depending on age, sex, smoking status, COPD disease severity, and/or

exacerbation type. The model simulates COPD incidence, prevalence, (severe)
exacerbations, disease progression (annual decline in FEV1% predicted) and
mortality. Main outcome variables are quality-adjusted life years (QALYs) and
COPD-related healthcare costs. The exacerbation-related input parameters were
based on quantitative meta-analysis. All important model parameters are entered
into the model as probability distributions. To illustrate potential use of the model,
10-year costs and effects were projected for three different COPD interventions, one
pharmacological (ICS+LABA), one on smoking cessation and one on pulmonary
rehabilitation.
Results: Compared to minimal intervention, the 10-year cost/QALY ratio of 3-year
implementation was � 8,300 for ICS+LABA, � 10,800 for the smoking cessation
therapy and � 17,200 for pulmonary rehabilitation. If the maximum willingness to
pay would be � 20,000/QALY, the probability that the cost/QALY was lower than
that varied from 58% for pulmonary rehabilitation to 100% for ICS+LABA.
Conclusions: The COPD model provides policy makers with comparable in-
formation on long-term costs and effects of interventions ranging from primary
prevention to care for very severe COPD and includes uncertainty around the
outcomes.

P4127
Fragmented care in asthma: Data from the French national claims database
Laurent Laforest1, Jennifer Martin1, Idlir Licaj1, Gilles Devouassoux2,
Gerard Chatte3, Melanie Broquet1, Eric Van Ganse1. 1Unité de
Pharmacoépidémiologie, 11 rue Guillaume Paradin, Lyon University Hospital,
Claude-Bernard Lyon1 University, Lyon, France; 2Respiratory Medicine,
Lyon-Sud University Hospital, Lyon, France; 3Respiratory Physician, Respiratory
Physician, Caluire, France

Background: Asthma management is a major public health issue. Little is known
about the frequency of fragmented care in asthma patients. It is also unclear
whether those patients induce higher levels of medical resource utilisation (MRU).
Objectives: To determine the proportion of asthma patients being prescribed
asthma therapy by ≥ 2 different general practitioners (GPs), and the medical
resource utilisation (MRU) induced by these patients.
Methods: A random sample of patients aged 16-40, with at least 3 reimbursements
of respiratory drugs (R03, ATC classification) was identified in the French national
claims database (EGB). Among them, those with at least 2 visits with prescriptions
for respiratory drugs in 2007 were selected. Fragmented medical care in 2007 was
defined as receiving prescription for respiratory drugs from ≥ 2 different GPs.
Patients’ MRU was studied according to the number of distinct GPs prescribing
respiratory drugs in 2007.
Results: Among 1,009 patients (mean age = 32 year-old, 59% females), nearly
55% of patients received their respiratory therapy from ≥ 2 different GPs (2: 36%,
3: 13% >3: 6%). A salient increase in the dispensing of short-acting beta agonists
in 2007 was observed with the level of fragmented care in 2007 (p<0.001). Like-
wise, fragmented care was associated with free-access-to-care status (p<0.01),
more asthma-related admissions (p<0.01) and medical visits in 2007 (p<0.001).
Conversely, no major association was observed as to patients’ age and gender.
Conclusions: Our data suggest that fragmented asthma care is not exceptional and
may result in higher unscheduled MRU. The reasons of fragmented care require a
better understanding to optimise the quality of care in asthma.

P4128
Productivity loss in ever-smoking COPD subjects from a general population
Rune Nielsen1, Ane Johannessen2,3, Per Sigvald Bakke1,3, Ernst
Reidar Omenaas2,3, Amund Gulsvik1,3. 1Department of Thoracic Medicine,
Haukeland University Hospital, Bergen, Norway; 2Centre for Clinical Research,
Haukeland University Hospital, Bergen, Norway; 3Institute of Medicine,
University of Bergen, Bergen, Norway

Background: We aimed to estimate productivity losses of chronic obstructive
pulmonary disease (COPD) in hospital- and population-based subjects with spiro-
metric post-bronchodilator COPD, relative to a control group.
Methods: 53 COPD-cases and 107 randomly recruited individuals without COPD
were included from a general population. 102 COPD patients were recruited
from a hospital register. All participants were ever-smokers, 40-66 yrs of age.
In 4 standardized telephone interviews we surveyed the utilization of sick leave
and disability pension during one calendar year. Productivity loss was defined as
number of days in sick leave or disability pension. The outcomes in a two-part
regression approach were any productivity loss (multiple logistic regression) and
number of days of lost productivity (multiple linear regression). The latter model
excluded subjects without any productivity loss.
Results: The logistic regression model showed little effect of COPD when we
compared the population-based COPD cases to the controls. In the linear regression
model the increased productivity loss in population-based subjects with stage II,
stage III and stage IV COPD were (95% CI) 73 (22 - 124), 178 (49 - 308) and
249 (33 - 465) days, compared to the controls. In addition, being a woman, a 1-yr
increase in age and low education was associated with an increase of 59 (15 -
103), 6 (2 - 10) and 131 (65 - 197) days of productivity loss. Similar results were
found for hospital recruited COPD patients.
Conclusion: The access to sick leave and disability pension was similar in subjects
with and without COPD. The volume of these services was considerably higher in
subjects with COPD and was also associated with disease severity.
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P4129
Socioeconomic correlates of hospitalization, medical visits and utilization of
diagnostic tests in asthmatic children in Poland
Jan E. Zejda, Grzegorz M. Brozek, Irena Smolka. Department of Epidemiology,
Medical University of Silesia, Katowice, Poland

A recent (2010) population-based questionnaire survey of 4535 children aged
5-15 years in Katowice District, Poland yielded 186 cases (3.9%) of physician-
diagnosed asthma. In the last 12 months 5.9% of asthmatic children underwent
respiratory hospitalization and 44.0% were seen by physician, 30.6% had spirom-
etry, and 24.7% skin prick tests, and all of those outcomes strongly depended
on asthma attacks in the last 12 months. The goal of the study was to find out
if other than health-related factors could also explain the examined outcomes. In
univariate analyses hospitalization was related to age (p=0.007), medical visits to
age (p=0.009), spirometry to rural residence (p=0.007), skin prick tests to age
(p=0.001) and number of siblings (p=0.01). The identified correlates were tested
by a multivariate regression - the table shows logistic Odds Ratios (and 95% CIs)
if p=<0.1:

Explanatory Variable Hospitalization Medical Visit Spirometry Skin Prick Test

Attacks od asthma 4.5 (1.2–18.4) 14.0 (6.3–31.3) 2.0 (1.0–4.0) 1.9 (0.9–4.0)
Age <10 years 6.2 (1.2–30.5) 2.1 (1.0–4.3) p=0.9 3.1 (1.5–6.5)
Number of siblings <2 p=0.4 p=0.5 1.7 (0.8–3.6) 3.2 (1.3–7.6)
Rural residence p=0.8 1.94 (0.7–4,9) 4.9 (1.6–15.0) 2.5 (0.9–7.4)

Clinical status of asthmatic children and their young age are important determi-
nants of utilization of medical care and diagnostic procedures. The effect of rural
residence and family size may reflect a better maternal care over a sick child
and/or better compliance with medical advice – in both settings (rural and urban)
diagnostic tests require time consuming arrangements with specialized centers,
usually located at a distance from family physicians’ surgeries.

422. Respiratory epidemiology: prevalence,
incidence and remission

P4130
Late-breaking abstract: Allergic sensitization to common airborne allergens
among adults in urban and rural northern Vietnam: Results from a
population survey
Lâm Hoàng Thi1,2,3 , Tuong Nguyen Van4, Bo Lundbäck1,5,6, Eva Rönmark6,7 .
1Unit of Lung & Allergy Research, IMM, Karolinska Institutet, Stockholm,
Sweden; 2Department of Allergy, Hanoi Medical University, Hanoi, Viet Nam;
3Department of Allergy and Clinical Immunology, Bachmai hospital, Hanoi, Viet
Nam; 4Department of Scientific Research, Hanoi Medical University, Hanoi, Viet
Nam; 5Department of Internal Medicine/Krefting Research Centre, Sahlgrenska
Academy, University of Gothenburg, Gothenburg, Sweden; 6The OLIN Studies,
Norrbotten County Council, Luleå, Sweden; 7Department of Public Health and
Clinical Medicine, Umeå University, Umeå, Sweden

Background: The profile of allergic sensitization and it’s association with allergic
diseases varies between different areas of the world.
Objective: To study allergic sensitization and the association with asthma and
allergic rhinitis in the northern part of Vietnam.
Methods: A sample of 1500 subjects, aged 21–70 years were randomly selected
from all 5782 responders of a questionnaire survey performed in 2007-2008. The
subjects underwent a structured interview, a skin prick test with 10 common local
indoor and outdoor allergens. Further, lung function and methacholine test were
performed. The questionnaire used was the GA2LEN study questionnaire which is
mainly based on the ECRHS and the ARIA questionnaire with additional questions
from Swedish OLIN questionnaire.
Results: Of 533 subjects attending the skin prick tests, 180 subjects (33.8%) had
positive SPTs to at least one allergen. Mite and cockroach were the most common
sensitizers in northern Vietnam (26.1%; 13.2%) and they strongly associated with
allergic rhinitis. Young age, men sex and occupational exposure to gas, dust and
fumes were risk factors for sensitization, particularly to mites and cockroach.
Airway hyper-reactivity (AHR) to methacholine at doses ≤2 mg/ml was statically
significant associated to multi-sensitization.
Conclusions: The prevalence of allergic sensitization was 33.8% and was strongly
associated with allergic rhinitis. Young subjects were at higher risk of becoming
sensitized to mites, while male sex was a risk factor for sensitization to cockroach.
Storage mite, house dust mite and cockroach were the most common sensitizers
in both rural and urban northern Vietnam.

P4131
Increase of multi-sensitization to airborne allergens among adults from 1994
to 2009
Katja Warm1,2, Helena Backman1, Sigrid Sundberg1, Anne Lindberg1,2 ,
Bo Lundbäck1,3, Eva Rönmark1,4. 1The OLIN Studies, Norrbotten County
Council, Lulea, Sweden; 2Public Health and Clinical Medicine, Respiratory
Medicine and Allergology, Umea University, Umea, Sweden; 3Krefting Research
Center, The Sahlgrenska Academy, University of Gothenburg, Gothenburg,
Sweden; 4Public Health and Clinical Medicine, Occupational and Environmental
Medicine, Umea University, Umea, Sweden

Aim: To compare the prevalence of positive skin prick test (SPT) among adults in
1994 and 2009.
Methods: In 1994 and 2009, random samples of participants from two cross-
sectional postal questionnaire surveys were invited to clinical examinations includ-
ing skin prick test (SPT) and structured interviews. Of invited in ages 20-60 years,
500 (68%) participated in 1994 and 463 (69%) in 2009. The SPT were performed
with the same method with ten common airborne allergens. A wheal size of ≥
3mm was considered as a positive reaction.
Results: The prevalence of at least one positive SPT was 35% in 1994 and 39%
in 2008 (p=0.13). The prevalence of positive SPT to the most common aller-
gens increased significantly; birch (14% to 18%, p=0.03), timothy (12% to 21%,
p<0.001), cat (16% to 26%, p<0.001) and dog (13% to 25%, p<0.001). Multiple
sensitization was significantly more common in 2009 with 75% of all sensitized
subjects in 2008 compared to 60% in 1994 (p=0.002). The pattern of sensitization
remained similar with sensitization to mite or mould being uncommon. No signif-
icant gender differences were observed in 1994 or in 2009 while the prevalence
decreased by increasing age. A similar trend in prevalence was observed when a
wheal size ≥ 4 mm was used as a positive reaction.
Conclusion: The prevalence of sensitization to at least one allergen was similar
in 1994 and 2009. However, the burden of allergic sensitization has increased as
the proportion of subjects with multi sensitization increased. The clinical effect of
this change needs to be analyzed.

P4132
Prevalence of asthma symptoms among Croatian school children is still
increasing
Srdan Banac1, Koraljka Manestar2, Vojko Rozmanic2, Zrinka
Korotaj Rozmanic1, Ivana Vidovic3, Marta Šerer3, Nastasja Švraka3,
Tamara Petric3. 1Clinic for Paediatrics, Clinical Hospital Center Rijeka, Rijeka,
Croatia; 2Department for Paediatrics, School of Medicine University Rijeka,
Rijeka, Croatia; 3Medical Student, School of Medicine University Rijeka, Rijeka,
Croatia

Bacground: There were disturbing epidemiological data confirming a worldwide
increase, including Croatia, in the prevalence of childhood asthma over the last
few decades. Recent epidemiological studies shows that this trend seems to be
stopped in many countries.
Aim: To estimate the trend of asthma symptoms prevalence among school children
in north-west part of Croatia.
Methods: Results of two studies conducted eight years apart, during school years
2001/02 vs. 2009/10, on the same area using the same written and video asthma
questionnaires developed by the International Study of Asthma and Allergies in
Childhood were compared respectively. The target population comprised two age
groups: 6-7years (n=1634 vs. n=1052) and 13-14 years (n=2194 vs. n=1181).
Results: Prevalence of asthma symptoms in the older age group according to writ-
ten questionnaire (wheezing in last 12 months: 8.4 vs 14.0, p<0.001; wheezing
ever: 19.9 vs. 26.1, p<0.001; asthma ever: 5.2 vs. 6.9, p=0.02) showed a rising
trend as well as according to video questionnaire (wheezing in last 12 months: 4.6
vs. 6.4, p=0.01; severe wheezing in last 12 months; 2.1 vs. 7.1, p<0.001). There
was no significant (NS) change in the prevalence of the same symptoms in the
younger age group (wheezing in last 12 months: 9.7 vs. 9.4, p=NS; wheezing ever:
26.2 vs. 26.3, p=NS; asthma ever: 3.9 vs. 5.0, p=NS).
Conclusion: Prevalence of asthma symptoms among older school children in
north-west part of Croatia still shows a rising trend. Results obtained in the
younger age group of children may suggest that this trend could be stopped in the
future.

P4133
Changes in asthma remission or control in the last decade in Italy
Lucia Cazzoletti1, Angelo Guido Corsico2, Amelia Grosso2, Elena Ansaldo2,
Vanessa Ronzoni2, Bianca Tripon2, Pietro Pirina3, Massimiliano Bugiani4,
Roberto de Marco1, Isa Cerveri2. 1Department of Public Health and Community
Medicine, University of Verona, Verona, Italy; 2Respiratory Diseases Division,
Foundation IRCCS “San Matteo” Hospital, University of Pavia, Pavia, Italy;
3Institute of Respiratory Diseases, University of Sassari, Sassari, Italy;
4Territorial Unit of Pneumology B, Local Health Agency Turin 2, Turin, Italy

There are few information on longitudinal changes in asthma remission or control
in the last decade. For this purpose, in the frame of the Italian Study on Asthma
in the Young Adults, a random sample of 354 asthmatics identified between 1998
and 2000 in 6 Italian centres (Pavia, Torino, Verona, Pisa, Sassari and Sassuolo)
was followed-up 10 years apart (response rate 61%). At follow-up, asthma was
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considered in remission if a subject did not report any asthma-like symptoms
or drug use in the last 12 months. Either at baseline or follow-up, asthma was
intermittent if a subject reported rare symptoms and did not use anti-inflammatory
drugs in the last 3 months, persistent otherwise. Asthma was controlled if a subject
on therapy reported rare symptoms in the last 3 months. Fifty-seven respondents
(27%) were remittent; they were more likely to be intermittent at baseline (32/57,
56%) than non remittent subjects (53/152, 35%) (p=0.005). Among the 141 non
remittent subjects with information on symptoms and drug use at both occasions,
intermittent asthma increased from 33% at baseline to 46% at follow-up. Subjects
with intermittent asthma at baseline were more likely to have intermittent asthma
also at follow-up (29/46,63%) with respect to subjects with persistent asthma
at baseline (36/95, 38%) (p=0.005). Controlled asthma increased from 37% at
baseline to 42% at follow-up. In conclusion, both asthma severity and control
seem to be improved over the last decade in Italy.
Supported, in part, by the Italian Medicines Agency (FARM5JYS5A).

P4134
Prevalence of asthma and allergies in childhood in Guadeloupe
Eric Citadelle1, Xavier Birembeaux1, Lucie Cordeau1, Jacques Gotin1,
David Laurac1, Monique Gouranton1, Gerard Marcin1,
Marie-Alice Mounouchy1, Christine Rambhojan2, Vanessa Cornely2,
Raherison Chantal3,4. 1Association Karu-Asthme, Association Karu-Asthme,
Pointe-à-Pitre, Guadeloupe; 2ORSAG, ORSAG, Basse-Terre, Guadeloupe;
3Service des Maladies Respiratoires, CHU Bordeaux, Pessac, France; 4U897,
ISPED, University of Bordeaux Segalen, Bordeaux, France

International data gave a global map in trends of asthma and allergies prevalence
around the world. However, data from Caribbean islands are scarce and seems to
reveal high asthma prevalence.
We conducted a large cross-sectional study in Guadeloupe in 2008-2009. Thirty
schools have been randomly selected. Parents answered first a standardised and
validated questionnaire (ISAAC) then lung function test and skin prick tests have
been performed in classrooms. Air pollution measures have been done in schools
and classrooms. Children were 10 yrs old.
1903 children participated to this study (52% of girls and 48% of boys). Response
rate was 95%. 30% of children suffered from allergic rhinitis. 27% had wheezing
in the chest during their life and 13.7% had wheezing during the 12 past months.
80% of them had less than three wheezing episodes and 20% had more than four
attacks during the past year.
17% of parents reported that their children had already had asthma attacks in
the past, with higher prevalence in boys compared with girls. 70% of them had
asthma diagnosed by a doctor. 10% had severe asthma taking into account (wheez-
ing frequency, nocturnal symptoms and severe attack). 16% of them have been
hospitalised for asthma attacks during the past year. 10% of them had already
used a peak flow meter. Prevalence of SPT positivity to any allergen was 12%.
Sensitization to blomia tropicalis was most frequent (86% of sensitized children),
followed by sensitization to cockroach and pollens.
We reported preliminary results of a first epidemiological study using standardised
questionnaire in Guadeloupe, in children aged of 10 years old.
These results suggest a high prevalence of asthma and rhinitis allergy in Guade-
loupean children.

P4135
Prevalence of asthma symptoms in adult university students and workers in
Elobeid – West Sudan
Omer Musa1, Aamir Magzoub1, Asma Elsony2. 1Physiology, Faculty of
Medicine, the National Ribat University, Khartoum, Sudan; 2Asthma Section, Epi
Lab, Khartoum, Sudan

Introduction: Using the International Study of Asthma and Allergy in Child-
hood (ISAAC) questionnaire the prevalence of asthma was found to be higher in
Khartoum state (capital of Sudan) compared to the rural areas in children. The
prevalence of asthma in adults in the capital was found previously to be 9%.
Objectives: To find the prevalence of asthma among Sudanese university students
and adults and validate the diagnosis by pulmonary function tests in a rural area
in Sudan.
Method: A cross-sectional study performed in Elobeid town about 650 Km west-
ern Khartoum, during 2010. A modified ISAAC questionnaire was distributed to
university students and adults chosen by stratified random sampling.412 subjects
were included. Any subject with a positive response to asthma symptoms was in-
terviewed by another questionnaire covering asthma symptoms, allergy symptoms
and environmental factors. In addition, lung function tests had been performed to
all those having asthma symptoms.
Results: 412 subjects were included. Prevalence of asthma according to wheeze
hearing in the last 12 months was 6.7%. Wheezing is the most prevalent asthma
symptom (96.6%), followed by breathlessness (76%). Most of the patients have
intermittent symptoms. Validation of ISAAC questionnaire by reversibility test
was 57% in asthmatic group.
Conclusion: 1.Prevalence of asthma among Sudanese adult university students
and workers living in Elobeid town (West Sudan) is 6.7%. is less than the capital.
2.Extra pulmonary function tests are needed for validation in intermittent asthma.

P4136
Prevalence of asthma in Latin American middle-aged and older adults and its
overlap with diagnosis of COPD
Ana Maria Menezes1, Pedro Hallal1, Maria Montes de Oca2, Adriana Muino3,
Maria Victorina Lopez Varela3, Carlos Talamo2, Jose R.B. Jardim4,
Gonzalo Valdivia5, Rogelio Perez-Padilla6. 1Clinical Medicine, Federal
University of Pelotas, Pelotas, RS, Brazil; 2Servicio de Neumologia, Universidad
Central de Venezuela, Caracas, Venezuela; 3Hospital Maciel, Universidad de la
Republica, Montevideo, Uruguay; 4Clinical Medicine, Federal University of Sao
Paulo, Sao Paulo, SP, Brazil; 5Departamento de Salud Publica, Pontificia
Universidad Catolica de Chile, Santiago, Chile; 6Respiratory Medicine, Instituto
Nacional Enfermedads Respiratorias, Mexico City, Mexico

Objective: To evaluate the prevalence of asthma using self-reported and spirometric
criteria and to analyze the overlap in asthma and COPD diagnoses.
Methods: Multicenter study (PLATINO) in five Latin America cities: Sao Paulo,
Mexico City, Montevideo, Santiago and Caracas. Individuals aged 40 + years
performed pre and post-BD spirometry and answered to ISAAC. Significant re-
versibility was defined as a difference between post and pre-BD FEV1 or FVC;
those with a 200 ml and 12% or more differences were classified as having
significant reversibility.
Results: Questionnaires and pre and post-BD spirometry were available for 5,183
individuals. Out of 1,242 individuals reporting wheezing in the last 12 months, only
184 (14.8%) also had significant reversibility by spirometry. Out of 532 subjects
with significant reversibility, 34.6% also reported wheezing in the last year. As a
consequence, asthma by both wheezing and reversibility affected exactly 3.6% of
the sample. By analyzing COPD, based on the fixed ratio criterion, and asthma by
the most specific criterion (wheezing + reversibility), out of 728 individual with
COPD, only 96 (13.2%) also presented asthma. Out of the 184 individuals with
asthma, 52% also had COPD. Taking these two variables together, 96 individuals,
representing 1.9% of the sample, had both asthma and COPD.
Conclusion: Wheezing in the last 12 months alone does not correlate strongly with
reversibility in spirometry. COPD and asthma diagnoses are mostly independent;
its overlap affected only 1.9% of the sample. However, out of all asthmatic subjects,
over half also presented COPD.

P4137
Screening study for chronic obstructive pulmonary disease among adults in
Pleven
Plamen Pavlov1, Yavor Ivanov1, Pavlina Glogovska1, Tsanya Popova2,
Elena Borissova1, Ventsislav Nozharov1. 1Pulmonary Clinic, 2Clinic of Internal
Diseases, Medical University, Pleven, Bulgaria

Aim: To carry out a screening study for chronic obstructive pulmonary disease
(COPD) among the population in Pleven.
Material: We studied 2047 people, 764 (37.3%) men and 1283 (62.7%) women,
aged ≥ 40 years. Exposure to different risk factors was found in 1837 (90%)
of them. All studied patients filled in a specially designed questionnaire and did
spirometry (with bronchodilatation for the ones with forced expiratory value –
FEV1, less than 80% predicted value).
Results: We found COPD (both symptoms and spiromety data) in 14,9% of the
studied population. The analysis of the data showed: sex - 21.7% of males and
10.8% of females (p=0.0001); age - 11.9% - 40-55 years and 19.3% above 55
years (p=0.0001); place of living - 13.9% urban and 18.8% country (p=0.01). The
presence of risk factors was as follows: smoking (both current and former) - 23.2%
(OR=12.2); occupation - 7.3% (OR=3.5); coal heating - 3.6% (OR=1.9); frequent
respiratory infections - 15.5% (OR=8.28); family history - 13.2% (OR=6.94); air
pollution - 2.3% (OR= 1.1); with multiple risk factors - 28.1% (OR= 14.8). Chronic
respiratory symptoms were present in 84.9% of the COPD patients and in 43.6%
of the people without airway obstruction (r=0.36, p=0.0001).
Conclusion: The study found COPD in 14.9% of the studied population. There was
prevalence in males, age above 55 years and in people living in the country. Among
the risk factors most important were smoking, frequent respiratory infections and
genetic predisposition.

P4138
Prevalence of chronic bronchitis in the Middle-East and North Africa:
Interim results of the BREATHE study
Adel Khattab1, Abdullah Sayiner2, Javed Ahmed Khan3, Ghali Iraqi4,
Salim Nafti5 , Ali Benkheder6, Bassam Mahboub7, Marie Louis Konisky8,
Chakib Nejjari9, Nauman Rashid10, The BREATHE Study Group. 1Chest
Department, Ain Shams University, Cairo, Egypt; 2Chest Clinic Department, Ege
University, Izmir, Turkey; 3Dept. of Medicine, Aga Khan University Hospital,
Karachi, Pakistan; 4Pulmonary Department, Moulay Youssef Hospital, Rabat,
Morocco; 5Dept. of Respiratory Disease, Mustapha Bacha Hospital, Algiers,
Algeria; 6Pulmonary Department, Ariana Hospital, Tunis, Tunisia; 7Pulmonary
Department, Dubai Department of Health and Medical Services, Dubai, United
Arab Emirates; 8Pulmonary Department, Lebanese American University, Beirut,
Lebanon; 9Epidemiology Department, Faculty of Medicine of Fez, Fez, Morocco;
10Medical Departement, GlaxoSmithKline, Dubai, United Arab Emirates

Background: Few data are available on the epidemiology of COPD outside
developed countries.
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Objectives: The objective of this epidemiological study was to assess the preva-
lence and burden of COPD, chronic bronchitis and smoking in eleven countries
(Algeria, Morocco, Tunisia, Egypt, Jordan, Lebanon, Saudi Arabia, Syria, UAE,
Pakistan and Turkey).
Methods: A general population sample of 10 000 subjects ≥ 40yrs in each country
was generated from random phone numbers. A structured interview was proposed
to all subjects by telephone. Screening questions, including history of cough and
sputum production, was used to identify subjects with chronic bronchitis. Indi-
viduals who smoked ≥ 10 pack-yrs and who had either chronic bronchitis or a
previous diagnosis of COPD were considered to have possible COPD. In a subset
of the study sample, assignment of COPD was confirmed by spirometry. This
interim analysis assesses the prevalence of chronic bronchitis.
Results: Of 118 039 subjects contacted, 44 892 were interviewed. 978 subjects
reported having symptoms of chronic bronchitis. This corresponds to a prevalence
of chronic bronchitis of 2.2% [95% CI: 2.0-2.3%], ranging from 0.6% [95% CI:
0.4-1.0%] in UAE to 2.9% [95% CI: 2.1-3.7%] in Algeria. The prevalence of
chronic bronchitis was higher in women (2.4%; 95% CI: 2.2-2.6%) than in men
(1.8%; 95% CI: 1.6-2.0%). Prevalence increased with age: 1.6% in subjects aged
40-49 yrs, 2.2% in those aged 50 to 59 yrs and 3.0% in those aged ≥ 60 yrs.
Conclusion: The prevalence of chronic bronchitis in the Middle East and North
Africa seems to be lower compared to other regions of the world.

P4139
Chronic obstructive pulmonary disease in smokers with asthma
Plamen Pavlov1, Yavor Ivanov1, Pavlina Glogovska1, Tsanya Popova2,
Elena Borissova1, Ventzislav Nozharov1. 1Pulmonary Clinic, Medical University,
Pleven, Bulgaria; 2Clinic of Internal Diseases, Medical University, Pleven,
Bulgaria

Aim: To find out what the prevalence of COPD amongst smokers with asthma is.
Material: The study included 154 asthmatic patients - 46 (29.9%) men and
108 (70.1%) women, aged between 40 and 69 years, all of them current or ex-
smokers. The patients did spirometry and filled in a specially designed respiratory
questionnaire.
Results: Spirometric criteria for COPD were found in 29.9% of all patients, in
24.1% of female and 43.5% of male patients (p=0.02). The prevalence of COPD
was 23.2% amongst patients aged between 40 and 50 and 32.2% in patients above
50 (p=0.1). COPD was found in 6.1% of patients with less than 20 pack-years
and in 56.2% in patients with ≥ 20 pack-years (p=0.0001). More current smokers
had COPD than ex-smokers - 38.2% vs. 20.5% respectively (p=0.02) The risk for
COPD in smokers with asthma was OR = 15.7 (95% CI, 3.8 - 64.5).
Conclusions: One third of the current/former asthmatic patients above the age of
40 met the functional criteria for COPD. The prevalence of COPD was significantly
higher in males and in older patients and depends on the pack-years.

P4140
COPD heterogeneity: An epidemiological perspective from the PLATINO
study
M. Victorina Lopez Varela1, Maria Montes de Oca2, Adriana Muiño1,
Carlos Talamo2, Dolores Moreno2, Ana Menezes3, Rogelio Perez Padilla4,
Jose Jardim5, Gonzalo Valdivia6, Julio Pertuze6, Ron Halbert7 . 1Pulmonology,
Universidad de la Republica, Montevideo, Uruguay; 2Pulmonology, Universidad
Central de Venezuela, Caracas, Venezuela; 3Pulmonology, Federal University of
Pelotas, Pelotas, Brazil; 4Pulmonology, Institute of Respiratory Diseases, Mexico,
Mexico; 5Pulmonology, Federal University of Sao Paulo, Sao Paulo, Brazil;
6Pulmonology, Pontifícia Universidad Católica de Chile, Santiago de Chile,
Chile; 7Pulmonology, UCLA School of Public Health, Los Angeles, United States

PLATINO offers an opportunity to characterise COPD heterogeneity in a
population-based multicenter study. 759 COPD and 4,554 non-COPD individ-
uals were included. COPD was characterised for potential phenotypes. Dyspnea,
health status (HS) and physical limitations similar in non-obstructed and stage-1.
mMRC (2+) and physical limitations were reported by 61.2% and 27.1% of
stage-2, vs 80.8% and 55.8% of stage-3&4 patients, respectively. Good-excellent
HS was reported in 58.6% of stage-2 vs 32.6% of stages-3&4 individuals. BMI:
higher proportion of COPD were in underweight-normal vs. obese category (27.4
vs 10.9%). A subgroup of severe COPD reported dyspnea mMRC 1, no physical
limitation, or were obese. Acute bronchodilator responsiveness (ABR): was present
in 51.2% of stage-1 vs 6.8% of stages-3&4 (p<0.05). Exacerbations: increased
from 4.2% in stage-1 to 28.9% in stages- 3&4 (present on a subgroup of subjects).
Gender: females vs men reported more fair-poor HS (40 vs 28%, p<0.0001),
dyspnea (80.5 vs 41.5%, p<0.001), physical limitation (30 vs 19.1%, p<0.001),
higher BMI (27.2±0.3 vs 26.5±0.2, p<0.05), ABR (32.9 vs 23.9%, p<0.05)
and self-reported exacerbations (10.5 vs 5.8%, p<0.05). Current smoking women
were more obstructed (stage-2+ 53% vs 35%, p<0.01), despite similar cigarette
exposure. Co-morbidities: females had a higher co-morbidity score (1.35±0.1
vs 1.01±0.1, p<0.01). Chronic bronchitis: was present in 8.56% of COPD,
preponderance in males 65.5% (p=0.01) and current smokers 47.6% (p=0.005).
In conclusion, PLATINO data show a significant COPD heterogeneity even at same
severity stages. A better understanding of potential phenotypes should probably
come through the follow up “PLATINO Cohort Study”.

P4141
COPD prevalence in Yigilca, a town in rural area of Duzce, Turkey: Insight
from the Melen study
Leyla Yilmaz Aydin1, Talha Dumlu1, Yusuf Aydin2, Serkan Bulur3, Melih
Engin Erkan4, Hulya Coskun2, Kezban Suner1, Hakan Ozhan3. 1Chest Disease,
2Internal Medicine, 3Cardiology, 4Nuclear Medicine, Duzce University, Medical
Faculty, Duzce, Turkey

Introduction: COPD prevalence varies across countries and different groups
within countries. There are only three local epidemiological studies on COPD
prevalence among Turkish population. COPD diagnosed by spirometry in two of
them.
Aim: To determine COPD prevelance using spirometry and symptom based criteria
in Yigilca, a town in rural area of Duzce.
Methods: The Melen Study was a cross-sectional study conducted in May and
June, 2010. Study population was inhabitants of 21000 people in Yigilca. Health
service of the region was supplied by six family physicians. 400 subjects from each
family physician were randomly selected from electronical data base. Interviews
were made by researchers face to face. The questionnaire consist of demographic
and socioeconomical variables, the history items of dyspnea, cough, sputum and
smoking habits.
Spirometry was performed with Vitalograph ALPHA. COPD defined as a history
of dyspnea, cough or sputum production, and post-bronchodilator FEV1/FVC<70.
Results: A total of 2298 subjects (1471 female, 827 male with a mean age of
50) were interviewed. Spirometry was performed in 1468 of 2298 participants.
COPD prevalence for adults and adults aged ≥40 years old were 4,9% and 6.7%,
respectively. Post-bronchodilator FEV1/FVC<70 were detected in 7,4% of 1468
participants. Sixty five percent of the study population (1495 subjects) had never
smoked. Crude smoking rate of the population was 17%.
Conclusion: Although results are consistent with the literature, our study revealed
a lower prevalence than other two epidemiological studies in Turkey those used
spirometry in diagnose. Low levels of smoking prevalence and rural area might be
effective in low prevalence.

P4142
Prevalence, relation to smoking and other factors of COPD: Evidence from
population survey
Marine Gambaryan1, Anna Kalinina1, Svetlana Shalnova2, Alexander Deev2,
Alexander Popugaev3, Emilia Volkova4, Kundul Ivanov5. 1Primary Prevention in
Health Care System, National Research Centre for Preventive Medicine, Moscow,
Russian Federation; 2Epidemiology and Sociology, National Research Centre for
Preventive Medicine, Moscow, Russian Federation; 3Head of Public Health and
Health Care, Vologda Oblast Administration, Vologda, Russian Federation;
4Deputy Director for Scientific Work, Department for Therapy and Preventive
Medicine, Ural State Medical Academy for Further Education, Chelabinsk,
Russian Federation; 5Chief Specialist, Ministry of Health of Saha Republic,
Yakutsk, Russian Federation

Although COPD is a leading cause of worldwide disability and mortality it remains
greatly underestimated in primary health care in Russia.
The aim of this study is to provide estimates of the prevalence of COPD in Russia
in relation to patterns of cigarette smoking and environmental conditions.
Methods: Subjects aged 35-64 (N=3771; RR=81%) randomly selected participants
from multi-centre population based epidemiological study in three Russian regions
with different environmental conditions were included in the analysis. Chi-squared
tests and odds ratios (OR) were utilized; multiple logistic regression was employed
to analyze association between COPD and smoking patterns and environmental
conditions.
Results: COPD was revealed in 12.9% of men and 15.7% of women, whereas
only 50.9% of those were ever told to have any respiratory diagnosis (p<0.001).
COPD is strongly related to smoking intensity. It is 10.5 times more likely to be
related to heavy smoking in men (OR=10.5; 95%CI 5.4-19.2) and 5 times women:
(OR=5; 95%CI 2.8-8.8), but also with moderate smoking (OR=4.4, 2.9-6.7) and
(OR=2.6,1.8-3.8), low (OR=2.6, 1.8-3.8) and even ex-smoking:(OR=3.06, 1.9-4.9)
with short quitting history. No significant relation to intention to quit revealed.
Significant relations of COPD to environmental conditions are observed: with
strongest relationships to region with severe climate conditions in Russian Far
East close to Polar Circle:(OR=2.9, 95%CI 2.2-3.9), and Heavy Industrial region:
(OR=2.2, 1.6-3.0).
Conclusion: COPD is common among adults in Russia and is mainly undiagnosed.
It is strongly associated to smoking and higher cigarette consumption, but also to
living area which requires further investigation.

P4143
Smoking rates in the Middle-East and North Africa: Interim results of the
BREATHE study
Mehmet Polatli1 , Mohamed Awad Tageldin2, Arshad Javed3, Ashraf Alzaabi4,
Naeem Shahrour5, Samya Taright6, Majed Beji7, Nathir M. Obeidat8,
Esra Uzaslan9, Abdelkader El-Hasnaoui10, The BREATHE Study Group. 1Chest
Department, Adnan Menderes University, Aydin, Turkey; 2Chest Department, Ain
Shams University, Cairo, Egypt; 3Department of Medicine, Lady Reading
Hospital, Peshawar, Pakistan; 4Pulmonary Department, Zayed Military Hospital,
Abu Dhabi, United Arab Emirates;5Pulmonary Department, Alasaad University
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Hospital, Damascus, Syrian Arab Republic; 6Pulmonary Department, Bab El
Oued Hospital, Algiers, Algeria; 7Pulmonary Department, University-Hospital la
Rabta, Tunis, Tunisia; 8Pulmonary Department, University of Jordan, Amman,
Jordan; 9Chest Department, Uludag University Medical Faculty, Bursa, Turkey;
10Medical Departement, GlaxoSmithKline, Dubai, United Arab Emirates

Background: Smoking is the main risk factor for the development of COPD.
Objectives: This epidemiological study aimed to assess the prevalence and burden
of COPD, chronic bronchitis and smoking in 11 countries in the Middle East and
North Africa (Algeria, Morocco, Tunisia, Egypt, Jordan, Lebanon, Saudi Arabia,
Syria, UAE, Pakistan and Turkey).
Methods: A general population sample of 10 000 subjects ≥ 40yrs in each country
was generated from random phone numbers. A structured interview was proposed
to all subjects by telephone. Screening questions was used to identify potential
subjects with COPD. Individuals who have a life time of smoking ≥ 10 pack-yrs
and who either had a diagnosis of COPD or symptoms of chronic bronchitis were
considered to have possible COPD. This interim analysis assesses smoking habits
of the study population.
Results: 44892 subjects were interviewed and 14034 subjects were smokers.
This reflects a prevalence of smoking of 31.4% [95%CI: 31.0-31.8%], ranging
from 14.9% [95%CI: 13.5-16.5%] in Pakistan to 48.8% [95%CI: 47.1-50.4%] in
Lebanon. The rate of smoking ≥10 pack-yrs was 22.8% [95%CI: 22.4-23.2%].
Smoking was more frequent in men (50.9%; 95%CI: 50.2-51.6%) than in women
(15.6%;95%CI: 15.1-16.0%). No relevant differences in smoking rates were found
between age groups: 31.6% in subjects aged 40-49yrs, 32.2% in those aged 50-
59yrs and 29.4% in those aged ≥60yrs. The use of water-pipes alone was reported
by 605 smokers (4.3%), and 442 (3.1%) used both water-pipes and cigarettes.
Conclusion: Smoking is more frequent in men than in women, but rates vary
considerably between different countries in the Middle East and North Africa.
This may have an impact on health status.

P4144
Tuberculosis status in Minoufiya Governorate, Egypt
Rabab El Wahsh, Ramadan Bakr, Mohamad Zamzam, Amany Farag. Chest
Department, Faculty of Medicine, Minoufiya University, Shebin El Kom,
Minoufiya Governorate, Egypt Shebin El Kom Chest Hospital, Ministry of Health,
Shebin El Kom, Minoufiya Governorate, Egypt

Introduction: TB is still the most common infectious disease worldwide. In terms
of incidence, Egypt is ranked among the mid-level incidence countries.
Aim: To provide baseline information for assessment of the epidemiological trends
and the impact of TB control interventions.
Patients & methods: This was a retrospective epidemiological study including
pulmonary TB patients who were diagnosed in Minoufiya Governorate, Egypt
from January 2003 to December 2008. Epidemiological data, clinical presenta-
tion and examination, radiological examination, laboratory investigations, contact
investigations were acquired for all patients.
Results: Incidence of pulmonary TB in Minoufiya Governorate in the studied years
was 5.1 per 100,000 populations. A higher percentage of pulmonary TB cases was
found in males (68.3%), in rural areas (83.7%), and in middle aged persons (25–54
years) 53.8%. The majority of patients were new cases (91.9%) and most patients
received CAT I drugs. There was a good response to anti-tuberculous therapy with
rapid DSM conversion in most cases. The cure rate at the end of treatment reached
about 80%. Treatment outcome was significantly higher with ages (15–54 year),
(p<0.001). Outcome was also better in males than females (p<0.05), in rural than
urban areas (p<0.001), and in patients treated with CAT-I drugs (p<0.05). Direct
smear microscopy (DSM) was positive only in two of 546 contacts.
Conclusion: Minoufiya Governorate is one of the moderately affected gover-
norates with pulmonary TB in Egypt, with good control measures done by the
health authorities. Middle aged males and rural residents are the most affected
groups. Most cases are new with a minority of drug resistant or chronic cases.

P4145
Prevalence of water pipe smoking among population in the City of Mashhad
(north east of Iran)
Morteza Boskabady1, Mohammad Hossain Boskabady1, Lila Farhang1,
Mahbobeh Mahmoodinia1, Gholam Reza Heydari2. 1Physiology, MUMS,
Mashhad, Islamic Republic of Iran; 2Tobacco Prevention and Control Research
Centre, TPCRC, Tehran, Islamic Republic of Iran

One major type of smoking in the Middle East countries is using water pipe
(WP). The prevalence of this type of smoking in the city of Mashhad and their
pulmonary function tests (PFT) was studied. The prevalence of water pipe smoking
was studied using standard questionnaire. Pulmonary function tests and respiratory
symptoms were compared between water pipe smokers and non-smokers. Totally
673 individuals (372 male and 301 female) were interviewed. The number of water
pipe smokers was 57 (8.5%) including 27 male (7.2%) and 30 female (10.0%).
All PFT values in WP smokers were significantly lower and respiratory symptoms
(RS) were greater than non-smokers (p<0.05 to p<0.001). There was negative
correlations between PFT values and positive correlation between RS with duration
amount and total smoking (p<0.05 to p<0.001). The prevalence of WP smoking
in population of Mashhad city was shown for the first time which showed profound
effect of WP smoke on PFT values and respiratory symptoms.

P4146
Epidemiology of smear-negative pulmonary tuberculosis in Sardinia (Italy)
from 2000 to 2009: Role of ex-adiuvantibus treatment
Valentina Spada1, Salvatore Ostera1, Cono Vertuccio2, Elena Atzeni1, Giovanni
Paolo Ligia3, Elisabetta Sortino3, Alessandro Giuseppe Fois1, Pietro Pirina1.
1Department of Respiratory Diseases, University of Sassari, Sassari, Italy;
2Department of Respiratori Diseases, AOUSL of Nuoro, Nuoro, Italy;
3Department of Respiratory Diseases, AOUSL of Cagliari, Cagliari, Italy

Introduction: Pulmonary tuberculosis (TB) management is vexed when sputum
microscopy is negative for M.Tuberculosis in patients with positive Mantoux and
symptoms/Chest X-Ray suggestives for TB, especially to decide whether to start
treatment or wait for the culture results. Several studies have shown that many
smear/culture-negative patients will develop a bacteriologically positive disease
later.
Aim: To assess the percentage of ex-adiuvantibus treatment that has been given
and to find out if it should be recommended.
Methods: We have collected data from medical records of adult patients dis-
charged with TB diagnosis by the Sardinian reference health centers (AOUSL of
Sassari, Cagliari, Nuoro) from 2000 to 2009, including acid-fast microscopy by
Ziehl-Neelsen and culture examination (Bactec 460–MGIT 960 TB, Lowenstein-
Jensen).
Results: We have notified 686 TB cases (incidence 4/100000 population, half the
national rate) of which 80% lung TB: 71% smear positives, 29% smear negatives.
Among smear negative patients 36% were treated after a positive culture result,
1.8% although it was negative and 42% before culture, turned out positive in
84.8% and negative in 15.2% of patients; in 22% of cases there weren’t any data
on culture and follow-up.
Conclusion: The percentage of smear negative TB was lower in Sardinia (29%)
than at national level (40%). An ex-adiuvantibus therapy would been necessary at
least in 70% of cases with a clinical-radiological picture suggestive for TB, but
only 34% started treatment before culture result delaying disease recovery. So in
these subjects therapy should not be postponed because a negative smear doesn’t
exclude a TB diagnosis.

P4147
Enhanced surveillance for patients with novel H1N1 (nH1N1) in Tangerang
District Indonesia
Dewi Lokida1, Tintin Martini1, Trihono Trihono2, Vivi Setiawaty2,
Frank Mahoney3. 1Intalasi Lab Patologi Klinik, Tangerang Hospital, Tangerang,
Banten, Indonesia; 2Puslitbang Biomedis dan Farmasi, BadanPenelitian dan
Pengembangan Kesehatan, Jakarta, DKI Jaya, Indonesia; 3Jakarta US CDC,
CDC, Jakarta, DKI Jaya, Indonesia

Introduction: The epidemiology of novel H1N1 Influenza virus infection in trop-
ical countries is not well described. To characterize the epidemiology of nH1N1
in Indonesia, we implemented enhanced surveillance for hospitalized patients with
severe acute respiratory infection (SARI) in 12 Hospitals Tangerang, Indonesia in
June 2009.
Methods: We identified all hospitals that manage patients with respiratory illness
and trained clinicians to identify SARI patients, collect clinical specimens and
complete a standardized case investigation form. Throat and nasal swabs were
tested by RT-PCR using primers from the US CDC.
Results: Between June 28 and September 3, 2009, we identified 216 patients with
SARI including 19 patients (9%) with nH1N1 infection. Patient with nH1N1 in-
fection were identified in 7 hospitals and ranged in age from 11 months to 54 years
(median age 20 years); 59% were male. The age specific rate for hospitalization 5.7
per 100,000 population. The number of patients with nH1N1 infection peaked in
mid July which is the low season for seasonal influenza transmission in Tangerang,
Indonesia. The median time from symptom onset to hospital admission was 2 days,
ranging from 1 to 8 days. Six nH1N1 patients had complicated course of illness
including 2 patients who died. Among the 19 nH1N1, 6 had underlying medical
conditions. All patients with nH1N1 infection were treated with Oseltamivir.
Conclusion: We observed a rapid rise in the number of SARI patients with nH1N1
infection shortly after introduction of this virus in Indonesia. The age distribution,
clinical features, and mortality of hospitalized patients is similar to that observed
in other countries.

P4148
Different reference equations may affect COPD staging and treatment
Rodrigo Russo1, Marcella Pereira1, Oliver A. Nascimento1, Aquiles Camelier2,
Fernanda Rosa2, Ana M. Menezes6, Rogelio Pérez-Padilla3, Juan
Carlos Vázquez-García3, Maria Lopez4, Maria Montes de Oca5,
Gonzalo Valdívia5, José Roberto Jardim1. 1Respiratory Division, Federal
University of São Paulo, São Paulo, SP, Brazil; 2Respiratory Division, Catholic
University of Salvador, Salvador, BA, Brazil; 3Respiratory Division, National
Institute of Respiratory Diseases, Mexico, DF, Mexico; 4Faculty of Medicine,
Hostipal Maciel, University of the Republic, Montevideo, Uruguay; 5Department
of Pulmonology, Faculty of Medicine, University Central de Venezuela, Caracas,
Venezuela; 6Department of Epidemiology, Federal University of Pelotas, Pelotas,
Brazil

Introduction: Due to the large variation of the predicted values generated by the
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different equations, it is possible that COPD staging would change when different
equations are used.
Objectives: To compare the results of some commonly used spirometry reference
equations with the one derived from the PLATINO equation in all patients with
COPD from the PLATINO Study; to evaluate the possibility of changing the
patient predicted value considering the cut off point as 50% of FEV1 predicted
value when the different equations are used
Material and methods: Out of the 5315 individuals evaluated in the PLATINO
sample, 759 (52.3% male) of them had COPD according to GOLD criteria. Com-
parison of staging was performed using the FEV1 in percentage of predicted in
each equation, considering the percentage expected from the PLATINO equation
as reference.
Results: We evaluated 759 patients with COPD, observing staging changes in
29.4% in relation to the difference equations, being Knudson et al., Crapo et al.
and Pereira et al. 2007 equations that showed the greatest number of changes.
Conclusion: Overall these reference equations tested may be applied indistinctly
for predicting the spirometry values, although we should reinforce that some of
them, like Knudson et al. and Crapo et al., may decrease disease severity, while
Pereira et al. 2007 increases the severity, when considering only the percentage
of predicted values. These results call to attention the importance of following up
patients with COPD by the absolute value of their FEV1 and suggest that only one
equation should be used during the treatment of the same patient so as to avoid
alterations in the treatment.

423. Respiratory epidemiology: methods,
definitions and phenotypes

P4149
Awareness of COPD in Portugal general practitioners, follow up 2010
Cristina Bárbara1, João Cardoso2, Paula Pamplona3, Joaquim Moita4, Maria
João Matos5, Paula Simão6, Sara Conde7, Graça Coutinho. 1Serviço de
Pneumologia II, Hospital Pulido Valente- Centro Hospitalar Lisboa Norte EPE,
Lisboa, Portugal; 2Serviço de Pneumologia, Hospital de Santa Marta - Centro
Hospitalar de Lisboa Central EPE, Lisboa, Portugal; 3Serviço de Pneumologia
II, Hospital Pulido Valente- Centro Hospitalar Lisboa Norte EPE, Lisboa,
Portugal; 4Serviço de Pneumologia, Centro Hospitalar de Coimbra EPE,
Coimbra, Portugal; 5Serviço de Pneumologia, Hospitais da Universidade de
Coimbra EPE, Coimbra, Portugal; 6Serviço de Pneumologia, Hospital Pedro
Hispano, Matosinhos, Portugal; 7Serviço de Pneumologia, Centro Hospitalar de
Vila Nova de Gaia/Espinho EPE, Vila Nova de Gaia, Portugal; 8Medical
Department, Altana Portugal, Nycomed Group, Lisboa, Portugal

In order to evaluate the impact of GOLD Project in Portugal we conducted a
survey on COPD awareness in General Practitioners (GPs). We aimed to know the
level of disease knowledge and the privileged sources of information. The study
was conducted in two waves the first one in 2006, the second one, similar in 2010.
We conducted face-to-face interviews to 375, randomly selected GPs.
Results: COPD was the main disease associated with cigarette smoking 76% vs
81% in 2006, followed by Lung Cancer 59% and Chronic Bronchitis 45%.Car-
diovascular Disease (CV) went from third to fourth place in 2010. GPs referred
to COPD as the 2nd cause of mortality in Portugal just overtaken by CV (in 2006
COPD was considered the third cause of mortality after CV and Diabetes). The
perception that the prevalence of the disease is increasing remains strong (65% vs
87% in 2006) and that “stabilized” has increased (26% vs 9% in 2006). COPD was
considered an inflammatory airway disease with not fully reversible airflow limi-
tation (more than in 2006). Similarly to 2006, spirometry was the main diagnostic
method (93%). The most relevant characteristic for diagnosis was the spirometric
obstructive pattern. There remains some confusion regarding the diagnostic
relevance of restrictive pattern but to less extent than in 2006. COPD sessions were
attended by 41% GPs, no difference vs 2006. 68% of the GPs were aware of GOLD
Project, an increase in 10% vs 2006. Sources for obtaining information were
similar: published studies (47%), conferences (52%) and technical books (32%).
Conclusion: The results indicate a trend of growing knowledge about COPD
and GOLD project in Portuguese GPs. Supported with a grant from ALTANA
Portugal-Nycomed Group.

P4150
COPD in Portugal 2010, one step towards a better awareness
Cristina Bárbara1, João Cardoso2, Paula Pamplona, Joaquim Moita, Maria
João Matos, Paula Simão, Sara Conde, Graça Coutinho. 1Serviço de Pneumologia
II, Hospital Pulido Valente- Centro Hospitalar de Lisboa Norte EPE, Lisboa,
Portugal; 2Serviço de Pneumologia, Hospital de Santa Marta- Centro Hospitalar
de Lisboa Central EPE, Lisboa, Portugal; 3Serviço de Pneumologia II, Hospital
Pulido Valente- Centro Hospitalar de Lisboa Norte EPE, Lisboa, Portugal;
4Serviço Pneumologia, Centro Hospitalar de Coimbra EPE, Coimbra, Portugal;
5Serviço de Pneumologia, Hospitais da Universidade de Coimbra EPE, Coimbra,
Portugal;6Serviço de Pneumologia, Hospial Pedro Hispano, Matosinhos,

Portugal; 7Serviço de Pneumologia, Centro Hospitalar de Vila Nova de
Gaia-Espinho EPE, Vila Nova de Gaia, Portugal; 8Medical Department,
Altana-Portugal, Nycomed Group, Lisboa, Portugal

In 2010, we conducted a second evaluation about the awareness of COPD in the
Portuguese population, following a previous study in 2006. We aimed to analyze
the impact on the awareness of COPD in the Portuguese population, of all the
actions taken during the last four years by Gold Committee in Portugal. Using
the same questionnaire of 2006, we conducted a survey in 782 randomly selected
residents with telephone line and ≥35 years old, both sexes.
Results: 15.7% of the inquired people were smokers compared to 13.6% in
2006. Spontaneous awareness of COPD increased to 5.4% in the all group and
11.4% in the smokers vs 2.6% and 6.6% in 2006, respectively. The main reported
disease associated with cigarette smoking was still lung cancer (72%). Like in
2006, asthma was the most often referred disease associated with respiratory
insufficiency (54%), followed by chronic bronchitis (33%). Only 38% of smokers
referred they have been informed by their physician about the damage of smok-
ing (versus 29.9% in 2006). Not different from the previous survey there was a
perception that the prevalence of the disease is increasing (57%).The population
related COPD to cigarette smoking and considered COPD less serious than lung
cancer,cardiovascular disease and AIDS. There is a growing interest on obtain-
ing more information about COPD. The preferred way for obtaining information
changed and is now the physician (37% vs 27%) and the media (31% vs 49%).
Conclusion: COPD awareness of Portuguese population is increasing though re-
maining low. However there is a high interest in obtaining more COPD information,
showing that there is plenty of room for further awareness programs. Supported
with a grant from ALTANA Portugal-Nycomed Group.

P4151
Results of the World Spirometry Day in Buenos Aires, Argentina
Juan Antonio Mazzei1, Carlos Benjamin Alvarez2, Mariano Egidio Mazzei1,
Hugo Esteva1. 1Departamento de Medicina, Fundación Argentina del Tórax,
C.A.Buenos Aires, Argentina; 2Facultad de Medicina, Universidad Católica
Argentina, C.A.Buenos Aires, Argentina

Objetive: To perform spirometries in Buenos Aires City during World Spirometry
Day, analyse the findings and correlate them with the survey proposed by European
Respiratory Society
Methods: 6 Vitalograph Alpha spirometers were set on 3 sites in Buenos Aires City,
with technicians and physicians. On previous days, the event was communicated
and promoted.
Attendants filled in the survey proposed by the European Respiratory Society, went
through the spirometry, and a physician explained results to them.
Results: 387 spirometries were evaluated, as they met the acceptability and repro-
ducibility criteria; 133 spirometries were carried out on site 1 (shopping arcade),
119 on site 2 (theatre hall and gym hall), and 135 on site 3 (Universidad Católica
Argentina). Ages ranged from 18 to 87, the mean age being 48.6. 199 men (51.8%)
participated. 74% lived in Buenos Aires City. 25.8% volunteers were smokers,
36.8% former smokers and 37.4% had never smoked. 23% of evaluated participants
had cough, 27% had habitual sputum, and 59% had dyspnoea with heavy exercise,
35% on fast walk, 4% on 100-meter walks, 12% on normal walking and l 4%
when getting dressed or undressed. 59% did not know spirometry existed, 73%
had never done one. COPD frequency was 27.7% (IC 95% = 23.31-32.47). Out of
107 participants with COPD, 49 (45.79%) did not know spirometry existed and 62
had never done one (57.94%), 23 had GOLD 1, 35 had GOLD 2, and 4 Gold 3.
Out of the 279 COPD free participants, 179 did not know about the test and had
never been through one.
Conclusion: Publicising and performing spirometries on public places, allowed us
to introduce the test to 59% of attendants, carry it out for the first time on 73%
and diagnose COPD among 27.7% of participants.

P4152
Early diagnosis of COPD in a high-risk population using spirometric
screening in general practice
Charlotte Suppli Ulrik1, Anders Løkke2, Ronald Dahl2, Liane Plauborg3,
Jens Dollerup4, Luise Cederkvist Kristiansen5, Patrick Hagge Cording5,
Christian Dehlendorff5. 1Respiratory Section, Internal Medicine Unit, Hvidovre
University Hospital, Hvidovre, Denmark; 2Respiratory Medicine, Århus
University Hospital, Århus, Denmark; 3R&D, Boehringer Ingelheim Denmark,
Copenhagen, Denmark; 4R&D, Pfizer Aps Denmark, Ballerup, Denmark; 5DTU
Informatics, Technical University of Denmark, Lyngby, Denmark

Background and aim: Under-diagnosis of COPD is a widespread problem. This
study aimed to identify early stages of COPD in a high-risk population identified
through general practice.
Methods: Participating GPs (n=241) recruited subjects with no previous diagnosis
of obstructive lung disease, > 35 yrs, and at least one respiratory symptom.
Age, smoking status, pack-years, BMI, dyspnoea score (MRC), and pre- and
post-bronchodilator spirometry data was obtained.
Results: A total of 4.049 (49% females) subjects were included; mean age 58 yrs,
BMI 27, and 32 pack-years. The COPD prevalence in our population was 21.7%;
8.3% in subjects younger than 48 years. Most patients were classified in GOLD
stages I and II (36% and 50%, respectively). The number needed to screen (NNS)

760s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



TUESDAY, SEPTEMBER 27TH 2011

for a new diagnosis of COPD was 4.6. COPD diagnosis was related to gender,
age, BMI (p<0.001), pack-years, and cough (p<0.001), wheezing (p<0.001) and
sputum production (p=0.002). A threshold of 10% pre-test risk of COPD would
have reduced the number of spirometry tests by 35% although 90% of the patients
with COPD would still have been identified (NNS 3.9).
Conclusions: A case-finding strategy providing screening and diagnostic spirome-
try to high-risk subjects in primary care identifies a large proportion of undiagnosed
COPD patients, especially in the early stages of the disease.

P4153
Is spirometry screening useful for detecting undiagnosed COPD?
Kart Levent, Sezer Murat, Karakose Fatma, Akkoyunlu Muhammet.
Pulmonology, Bezmialem Vakif University, Istanbul, Turkey

In BOLD Adana study COPD prevalence was 19.3% over 40 years of age but
diagnosed COPD prevalence was 10% in 2004. Screening by spirometry might
improve the detection of COPD. We aimed to answer the question that what is the
contrubition of spirometry screening in early detection of COPD. We recruited to
study adult visitors (age>18 years of age) to spirometry tent in our hospital garden
during three days between 13 October 15 October 2010 (world spirometry day) for
spirometry screening in Istanbul. We applied to the paticipants standard spirometry
and questionnaire. 397 participant enrolled to the study. Mean age of study popu-
lation was 43.9±11.8. 243 were female (%61.2) and 154 were male (38.8%). 151
were smoker (38%), 206 were nonsmoker (51%) and 40 were exsmoker (10.1%).
252 participants (63%) were over 40 years of age. Spirometry was performed in
224/252 and questionnaire was performed in 198/252 of people. In participant
who were smoker and exsmoker (n:94 37%) FEV1/FVC ratio under 70% were
in 12/94 (12%) and COPD symptoms (were positive in 41/94 (43%) people who
were over 40 years of age and who have smoking history. 44/94 (3+41) people
(46%) have either obstruction or symptoms. The patients who have previous COPD
diagnosis were 39/111 (35.1%) in smokers. In our study spirometry screening can
be useful for early detection of COPD. But combined screening modalities such
as questionnaire that are better than spirometry alone are necessary for identifying
those who are truly at risk, and effective treatments beyond smoking cessation are
needed for preventing progression.

P4154
Spirometry test quality (home vs clinic performance) in a respiratory
epidemiology survey in an Italian population sample
Giuseppe Sarno1, Sara Maio1, Sandra Baldacci1, Sonia Cerrai1, Martina Fresta1,
Franca Martini1, Anna Angino1, Francesco Di Pede1, Giovanni Viegi1,2.
1Pulmonary Environmental Epidemiology Unit, CNR Institute of Clinical
Physiology (IFC), Pisa, Italy; 2CNR, Institute of Biomedicine and Molecular
Immunology (IBIM) “A. Monroy”, Palermo, Italy

Background: European Commission plans to implement Health Interview & Ex-
amination Surveys in order to overcome the limitations of Health Interview Surveys.
Aim: To assess the influence of home location on the spirometry test quality.
Methods: A sample of subjects living in Pisa (Central Italy) was selected within
IMCA2 (Indicators for Monitoring COPD and Asthma in the EU) project.
An questionnaire on socio-demographic characteristics, respiratory symptoms/
diseases and risk factors was used.
The NDD EasyOne Model 2001 was used for spirometry test, at home or in clinic;
at the end of the maneuvers the quality grades A/B/C indicated a reliable result,
grades D/F indicated inadequate test quality.
A logistic regression analysis adjusted for smoking habits, age, sex, season, cardio-
respiratory diseases, disability, previous respiratory medical examination and test
was run to assess association between inadequate test quality and spirometry test
performance location.
Results: Analyses concerned 630/1354 participants who performed spirometry
(mean age:55.8 yrs±17.0; mean BMI: 26.9±4.6 kg/m2; 45.4% male):42.4% at
home, 57.6% in clinic. 91.3% of subjects had quality grades A/B/C; 8.7% of
subjects had grades D/F (63.6% of these had performed spirometry at home).
Inadequate test quality was significantly associated with home location (OR=2.5;
95% CI=1.3-4.6), age ≥ 65yrs (OR=2.3; 95% CI= 1.3-4.2) and no previous
spirometry (inexpert) (OR=2.7; 95% CI=1.5-5.0).
Conclusions: Although an high percentage of adequate test quality, in a respiratory
epidemiological survey a special attention would be addressed when performing
spirometry at home, notably in elderly and inexpert subjects.

P4155
Lower limit of normal (LLN) for lung function parameters for over 80
year-old caucasians
Simone Accordini1, Alessandro Fois2, Barbara Piras2, Giovanni Porqueddu2,
Valentina Spada2, Francesco Borgo1, Roberto de Marco1, Pietro Pirina2. 1Unit of
Epidemiology and Medical Statistics, University of Verona, Verona, Italy;
2Institute of Respiratory Diseases, University of Sassari, Sassari, Italy

Spirometric reference values for over 80 year-old populations have not been
calculated yet. The present study is aimed at estimating the LLN equations for
Caucasians.
In an ongoing clinical study, 214 subjects aged 80-88 performed valid lung

function tests (according to the acceptability and reproducibility criteria of the
American Thoracic Society) in 2001/2011 at the University Hospital of Sassari
in Sardinia (Italy). During the clinical examination, these subjects: (i) did not
report a diagnosis of respiratory diseases, symptoms of dyspnoea at rest/productive
cough/bronchospasm, drug use for respiratory problems, and comorbidities (asso-
ciated with impaired lung function) during lifetime; (ii) reported to be non smokers
or to have quit smoking for ≥20 years. Past smokers with >15 pack-years were
excluded.
Among the 120 males and 94 females, the mean height was 162 and 151 cm,
and the percentage of past smokers was 59.2 and 4.3%, respectively. The sex-age
specific mean (standard deviation) of FEV1, FVC, and FEV1/FVC ratio is reported
in the following table:

[80–84.5) years [84.5–88] years

Males n 94 26
FEV1, L 1.85 (0.61) 1.80 (0.80)
FVC, L 2.45 (0.65) 2.44 (0.96)

FEV1/FVC, % 72.2 (11.8) 70.1 (10.5)
Females n 75 19

FEV1, L 1.43 (0.34) 1.33 (0.33)
FVC, L 1.82 (0.48) 1.58 (0.47)

FEV1/FVC, % 77.2 (8.8) 81.6 (7.9)

On average, the FEV1/FVC ratio did not significantly decrease according to age
among males (p=0.42), whereas it slightly increased among females (p=0.054).
These preliminary results suggest that the reference equations obtained from
younger populations cannot be used for the long-term survivors. Appropriate LLN
equations will be computed when a greater sample size is reached.

P4156
Canadian prediction equation of spirometric lung function for caucasian
adults 18-90 years: Results from the Canadian obstructive lung disease
(COLD) study and the Canadian ECRHS study
COLD Investigators1, ECRHS Investigators2. 1UBC James Hogg
Cardiopulmonary Research Lab, University of British Columbia, St Paul’s Hosp.,
Vancouver, BC, Canada; 2Division of Respiratory Medicine, University of British
Columbia, Vancouver General Hospital, Vancouver, BC, Canada

Background: There are no preexisting reference for spirometry based on a ran-
domly selected Canadian population.
Objective: To construct spirometric reference values for adults, aged 18 -90 years,
by combining data of healthy life-long non-smokers from two population based
studies: the Canadian Obstructive Lung disease [COLD] study and the Canadian
European Community Respiratory Health Survey [ECRHS] Study.
Method: Spirometric lung function data were available from 3042 subjects in the
COLD study and from 2571 subjects in the Canadian ECRHS. Exploratory curves
for the combined spirometric variables versus age were continuous and linear. We
identified 844 [ages 40-90 years] and 812 [aged 18-44 years] healthy, asymptomatic,
life-long nonsmokers to provide normative reference values for spirometry. Multi-
ple regression models were constructed separately for self-reported Caucasian men
and women for FEV1, FVC, FEV1/FVC with covariates of height, sex and age.
Results: The summary for the best-fitting regression models for healthy never-
smoking, asymptomatic men and women, 18-90 years old, are as follows:

Sex Parameter Intercept Age Height R-square SEE

Male FEV1 –2.06961 –0.03167 0.04215 0.56010 0.50586
FVC –5.39383 –0.02286 0.06500 0.45720 0.63557

FEV1FVC 122.0893 –0.27977 –0.17794 0.35770 5.48656
Female FEV1 –1.68697 –0.02773 0.03557 0.68390 0.36973

FVC –4.11886 –0.02124 0.05310 0.52160 0.49381
FEV1FVC 120.5969 –0.30805 –0.16531 0.39550 5.68808

Conclusion: These spirometry reference equations, derived from population-based
cohorts with stringently monitored lung function measurements, provides data cur-
rently lacking in Canada.

P4157
Pulmonary resistance measured by impulse oscillometry system (IOS) seems
to be related to self-reported COPD and respiratory symptoms
Sophia Frantz1, Ulf Nihlén2, Magnus Dencker1, Gunnar Engström3,
Claes-Göran Löfdahl2, Per Wollmer1. 1Clinical Physiology and Nuclear
Medicine Unit, Department of Clinical Sciences, Lund University, Malmö,
Sweden; 2Respiratory Medicine and Allergology Unit, Department of Clinical
Sciences, Lund University, Lund, Sweden; 3Cardiovascular Epidemiology
Research Group, Department of Clinical Science, Lund University, Malmö,
Sweden

Background: COPD is considered to start with small airway disease, which is not
readily detected by spirometry. Measuring pulmonary resistance by IOS may be a
more sensitive technique and more closely related to respiratory symptoms.
Aims and objectives: This study aimed at examining pulmonary resistance mea-
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sured by IOS in COPD, self-reported and/or diagnosed with spirometry according
to GOLD criteria.
Methods: 419 subjects (173 men/246 women), 46-78 years, who participated
in a previous population-based study, were examined with spirometry and IOS
(resistance at 5 Hz (R5), resistance at 20 Hz (R20) and the difference between them
(R5-R20)) and answered a questionnaire on respiratory symptoms and diseases.
Results: 77 subjects had self-reported COPD and of them 34 subjects had COPD
according to GOLD criteria. Of the 342 subjects with no-self reported COPD
90 subjects had COPD according to GOLD criteria. Subjects with self-reported
COPD had higher pulmonary resistance than subjects with no self-reported COPD
(R5 0.40/0.32 kPa/l/s, R20 0.28/0.24 and R5-R20 0.12/0.072, p<0.01 for all), both
in subjects with (R5 0.42/0.33, R20 0.28/0.24, R5-R20 0.14/0.085, p<0.05 for
all) and without spirometry verified COPD (R5 0.38/0.31, R20 0.28/0.24, R5-R20
0.11/0.068, p<0.05 for all). Respiratory symptoms, e g long-standing cough, were
more commonly reported by subjects with self-reported than spirometry verified
COPD (p<0.01).
Conclusions: Self-reported COPD is characterized by more respiratory symptoms
and higher resistance measured by IOS, compared with spirometry verified COPD.
High resistance may reflect early small airway disease better than spirometry.

P4158
Definition and validation of a predictive model to identify COPD patients
from administrative databases
Lisa Bauleo, Nera Agabiti, Ursula Kirchmayer, Valeria Belleudi, Luigi Pinnarelli,
Silvia Cascini, Danilo Fusco, Massimo Arcà, Marina Davoli. Department of
Epidemiology, Regional Health Service, Lazio, Rome, Lazio, Italy

Background: Large administrative databases are increasingly used to identify
patients with chronic conditions, however the best methodology for Chronic
Obstructive Pulmonary Disease (COPD) is still debated.
Objective: To develop and validate a predictive model to identify patients with
COPD in Lazio region (2,625,102 residents over 45) linking clinical and adminis-
trative data.
Methods: From regional hospitalizations and drug prescriptions, through record
linkage, we identified patterns of specific drug use (minimum 2 prescription during
12 months) and COPD hospitalizations during a 9-year period in 428 patients with
COPD, who attended an outpatient clinic in 2006, and in 2140 people without
COPD (selection from outpatients’ specialized health care registry). Through a
Bootstrap-Stepwise procedure we analyzed COPD associated factors. We validated
the algorithm through internal (cross-validation-bootstrap, jack-knife) and external
validation (comparison with COPD patients with confirmed diagnosis).
Results: Prevalence of COPD was 7.8%. Factors associated with COPD were
prescription of beta2-agonists, anticholinergics, corticosteroids, oxygen, previous
hospitalization for COPD and respiratory failure. For each patient we estimated an
expected probability to suffer from COPD. Depending on the cut-point of expected
probability, sensibility ranged from 74.5 to 99.6%, specificity from 37.8 to 86.2%.
We defined a cut-point of 0.30 to identify COPD patients. Applying our algorithm
on external COPD patients we succeeded to identify 70%.
Conclusion: The predictive model showed good performance to identify COPD
patients confirming the strength of administrative data for monitoring chronic
diseases.

P4159
Respiratory symptoms, smoking history and airflow limitation: How should
we define COPD?
Lowie Vanfleteren1, Frits Franssen2, Gernot Rohde1, Emiel Wouters1.
1Respiratory Medicine, Maastricht University Medical Center, Maastricht,
Netherlands; 2Program Development Centre, Ciro+, Centre of Expertise for
Chronic Organ Failure, Horn, Netherlands

Background: Using fixed FEV1/FVC values as a diagnostic criterium may mis-
estimate the prevalence of clinically relevant COPD, especially if subjects are
asymptomatic and/or do not have prior exposure to noxious substances. We com-
pared potential overdiagnosing for GOLD defined COPD and COPD defined using
lower limit of normal (LLN).
Method: A gender-stratified random sample of the inhabitants of Maastricht aged
≥ 40 years was analyzed as part of the BOLD initiative. Post-bronchodilator
spirometry was obtained. GOLD COPD was defined according to GOLD. LLN
COPD was defined as FEV1/FVC < LLN. Respiratory symptoms were defined
as reporting chronic cough, chronic phlegm, wheeze or dyspnea (mMRC >0).
Important smoking history was defined as ≥ 10 pack years.
Results: 590 subjects (age 57,6±10,7, 300 male (50,8%)) completed question-
naires and had acceptable spirometry. Use of LLN resulted in a 34.8% reduction in
diagnosis of COPD compared to GOLD: 88 (14,9%) vs 135 (22,9%) respectively.
Furthermore, use of LLN resulted in a 49% reduction in diagnosing COPD in
asymptomatic subjects, compared to GOLD: 25 of 88 (28,4%) versus 49 of 135
(36,3%) subjects respectively. 17 (19,3%) of 88 LLN COPD subjects smoked
< 10 pack years versus 41 (30,4%) of 135 GOLD COPD subjects. Finally, use
of LLN resulted in 73,3% reduction in diagnosing COPD in subjects who were
asymptomatic or had < 10 pack years: 5 (5,7%) of 88 LLN COPD subjects versus
19 (14,1%) of 135 GOLD COPD subjects.
Conclusion: Using the LLN criterium to define COPD results in an important
reduction in diagnosis of COPD in asymptomatic subjects, compared with the

GOLD criterium. A further reduction is seen if also smoking history is taken into
account.

P4160
Dyspnoea, obstruction, smoking and exacerbation (DOSE) index and
mortality in COPD
Josefin Sundh1, Christer Janson2, Karin Lisspers3, Björn Ställberg3,
Scott Montgomery4. 1Department of Respiratory Medicine, Örebro University
Hospital, Örebro, Sweden; 2Department of Medical Sciences, Respiratory
Medicine and Allergology, Uppsala University, Uppsala, Sweden; 3Department of
Public Health and Caring Science, Family Medicine and Clinical Epidemiology,
Uppsala University, Uppsala, Sweden; 4Clinical Epidemiology and Biostatistics
Unit, Örebro University Hospital, School of Health and Medical Science, Örebro
University, Örebro, Sweden

Introduction: The DOSE index was designed to assess disease severity and for
clinical management of COPD, but has not been evaluated as a prognostic instru-
ment for mortality. This study investigated associations with all cause-mortality.
Methods: A total of 1548 patients with a diagnosis of COPD were randomly
selected from 70 Swedish primary and secondary care centers. Information was
collected using questionnaires and record review. The Swedish Board of Health
and Welfare provided mortality data. The DOSE index was calculated using the
MRC dyspnoea scale, FEV1 as percent of predicted (FEV1%pred), smoking status
and exacerbation rate. Information on exacerbation rate over the last six months
was used to estimate the annual rate. Some 527 patients, aged 34-75 years, were
included in Cox regression analyses to estimate survival with adjustment for age,
sex and heart disease.
Results: Over five years, 110 patients (20,9%) died. Mortality was higher in
patients with DOSE index ≥4, than for lower scores (42.7% vs 10.4%). This
produced a hazard ratio (HR) of 4.45 (95%CI 2.99 to 6.64) after adjustment for
age, sex and heart disease. When investigating the separate components in the
DOSE index, the HR for a unit change in the DOSE index components was 1.81
(1.52 to 2.14) for MRC; 2.27 (1.77 to 2.92) for FEV1%pred; 0.98 (0,64 to 1.49) for
smoking status and 1.72 (1.36 to 2.17) for exacerbation score; all after adjustment
for age, sex and heart disease. The associations with mortality for the separate
components were all statistically significant when these measures were included
simultaneously in the same model.
Conclusion: The DOSE index is associated with mortality in COPD patients.

P4161
Determination of COPD characteristics via unsupervised clustering of the
ECLIPSE cohort
Stephen Rennard1, Bruno Delafont2, Nicholas Locantore3, Alvar Agusti4,
Peter Calverley5, Edwin Silverman6, Ruth Tal-Singer7, Jorgen Vestbo8.
1University of Nebraska Medical Center, University of Nebraska, Omaha, NE,
United States; 2Department of Statistics, Boehringer-Ingelheim, Paris, France;
3Respiratory Medicines Development, GlaxoSmithKline, RTP, NC, United States;
4Institut del Torax, CIBER Enfermedades Respiratorias and Fundacion
Caubet-Cimera, Barcelona, Spain; 5Department of Respiratory Medicine,
University of Liverpool, Liverpool, United Kingdom; 6Pulmonary and Critical
Care Division, Brigham and Women’s Hospital, Boston, MA, United States;
7Respiratory Center of Drug Development, GlaxoSmithKline, Philadelphia, PA,
United States; 8Cardiology and Respiratory Medicine, Hvidovre Hospital and
University of Copenhagen, Copenhagen, Denmark

Background: Identifying clinically meaningful groups of COPD patients is a
crucial goal to explore COPD heterogeneity. We attempt to define groups using
unsupervised clustering methods.
Methods: Data from the 2164 COPD patients in the Evaluation of COPD Longitu-
dinally to Identify Predictive Surrogate Endpoints (ECLIPSE) study were assessed.
Using forty-one baseline variables describing demographic, clinical, quality of life,
laboratory and biomarker values, twelve factors were identified via factor analysis
that accounted for 61% of the variance in the data set. The variables with the
highest loadings for those factors were used to define five patient groups using
unsupervised clustering, and relationships to longitudinal outcomes were assessed.
Results: Demographic profiles are shown in table 1. Over three years, higher
mortality was seen in Cluster 2 (characterized by higher comorbidity and BMI,
despite FEV1 values that were not substantially lower than other groups) and
Cluster 5, characterized by more airflow limitation.

Baseline Characteristics and Longitudinal Outcomes

Variable Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
(n=1117) (n=423) (n=205) (n=98) (n=321)

Age (y) 63 (7) 64 (7) 64 (7) 63 (6) 63 (7)
% Females 42 13 34 34 38
% Current Smokers 42 35 25 31 25
FEV1%pred 49 (15) 51 (15) 55 (15) 51 (17) 38 (13)
BMI (kg/m2) 25 (5) 32 (6) 26 (4) 27 (6) 24 (4)
% Died w/in 3 yrs 9 13 3 6 12

Table values are mean (SD) or %.

Conclusion: Unsupervised cluster analysis identified 5 groups of COPD patients
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in ECLIPSE that differ in their baseline demographics and outcomes over 3 years.
These may represent subtypes of COPD.
Funded by GlaxoSmithKline. (SCO104960, NCT00292552)

P4162
Asthma with and without sinusitis, results from the Swedish GA2LEN study
Roelinde Middelveld1, Alexandra Ek1, Bertil Forsberg2, Bo Lundbäck3,
Sven-Erik Dahlén1, Christer Janson4. 1The Centre for Allergy Research/Institute
of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden;
2Department of Occupational and Environmental Medicine, Umeå University,
Umeå, Sweden; 3Department of Internal Medicine, University of Gothenburg,
Gothenburg, Sweden; 4Department of Medical Sciences, Uppsala University,
Uppsala, Sweden

Introduction: In order to study the consequences of having both asthma and
sinusitis compared to having asthma only, four Swedish centres studied cohorts of
asthma patients (A), and asthma+sinusitis patients (AS). The study was part of the
Global Allergy and Asthma European Network (GA2LEN) survey and follow-up.
Methods: Participants in the survey were invited for a clinical follow-up visit for
interviews, and measurements of lung function, fraction of exhaled nitric oxide
(FeNO) and quality of life. Group allocations were based on the interviews. A was
defined as self-reported diagnosis of asthma and presence of at least one asthma
symptom or use of asthma medication. AS was defined as having asthma as well as
at least two sinusitis symptoms, providing that nasal blockage or nasal discharge
were reported.
Results: A consisted of 470 subjects (mean age 44, BMI 27, 60% females) and AS
of 130 subjects (mean age 45, BMI 27, 57% females). AS had lower FEV1%pred,
FVC%pred and quality of life (mini Asthma Quality of Life Questionnaire-AQLQ),
compared to A. There were no differences in FeNO, FEV1/FVC1 and reported
nasal allergies.

Table 1

Asthma Asthma + Sinusitis p value

FEV1% pred (95% CI) 91.8 (90.2–93.4) 88.4 (85.0–91.8) 0.04
FVC % pred (95% CI) 103.9 (102.4–105.4) 99.9 (96.7–103.0) 0.01
FEV1/FVC (%) (95% CI) 74.8 (73.9–75.7) 73.8 (71.8–75.7) ns
FeNO (median, ppb) (IQ range) 18 (12–29) 17 (12–32) ns
MiniAQLQ ±SD 6.0±0.9 5.4±1.2 <0.0001
Reported nasal allergies (%) 69 72 ns

Mean values.

Conclusion: We conclude that having both asthma and sinusitis results in lower
lung function and lower quality of life compared to having asthma only.

P4163
Statistical cluster analysis on the BTS refractory asthma cohort
Chris Newby1, Liam Heaney2, Andrew Menzies-Gow3, Rob Niven4,
Chris Brightling1. 1Department of Infection, Inflammation and Immunity, Institute
for Lung Health,University of Leicester, Leicester, United Kingdom; 2Centre for
Infection and Immunity, Queen’s University, Belfact, United Kingdom; 3Royal
Brompton Hospital, Royal Brompton Hospital, London, United Kingdom; 4North
West Lung Centre, University of Manchester, Manchester, United Kingdom

Background: Severe asthma is no longer believed to be a single homogeneous
condition but rather a heterogeneous disease possibly containing subsets of pa-
tients. A number of clustering algorithms have been carried out on various datasets
of asthmatics of differing severities but few have been confirmed by follow-up
studies.
Aims and objectives: To further understand these clusters, statistical analysis was
carried out to determine the patterns of variation seen in a large cohort with well
characterised refractory asthma (Heaney. L et al,2010).
Methods: Independent structure was determined using Bayesian factor analysis
followed by statistical cluster analysis. The analysis revealed clinically relevant
factors and statistical significant clusters.
Results: 4 factors were obtained from the Bayesian factor analysis. Factor 1
described lung function, factor 2 atopy, factor 3 BMI and factor 4 Inflammation.
4 clusters were found. These clusters were significant at the 0.05 level for over
26 asthma variables e.g. Pre bronchodilator FEV1 (p<0.001), age of asthma onset
(p<0.001), gender (p=0.041), atopy (p=0.004). Notably,the proportion of each
cluster was differentially represented across different Centres.
Conclusions: Cluster 1, described an older group of patients with the longest
disease duration. Cluster 2, a mainly female group that had late onset and high
BMI. Cluster 3 described an atopic group with high blood eosinophils and low
age of onset. Cluster 4 were mainly male, had good lung function and were also
the youngest. These clusters have been differentially represented in previous work
in asthmatic populations of variable severity. Further analysis will be carried out
longitudinally to determine outcomes for the clusters.

P4164
The comparison of early and late onset asthma among elderly asthmatics
Bülent Bozkurt, Hale Sahin, Duygu Özol, Zeki Yildirim. Dept. of Chest Diseases,
Fatih University, School of Medicine, Ankara, Turkey

Introduction: Asthma is important cause of morbidity and mortality in el-
derly.There are significant effects of long standing inflammation on airway ob-
struction and remodeling.This study aims to compare clinical characteristics of
early and late-onset elderly asthmatics.
Method: A retrospective study was conducted in 116 elderly asthmatics admitted
to Fatih University,Dept of Chest between January 2008-2011. Onset of asthma
was the year when dyspnea firstly appear (cut-off age for onset; 65).
Results: Mean age of patients was 73±6.2years and 23of them were male. 21.6%
of patients were smoker. 19% of patients had allergic rhinitis. 3.4% of the patients
had complete asthma control.Main systemic disease was hypertension (69.8%).
There were 48 early-onset and 68 late-onset asthmatics. Cough (2.7 (95%CI:1.2-
5.8)and sputum production (3.3 (95%CI:1.5-7.7)were more frequent in late onset
asthmatics. Medications were rarely prescribed (0.07 (95%CI:0.02-0.19) in late-
onset asthmatics. Theophylline (0.18 (95%CI: 0.04-0.89)and salbutamol (0.21
(95%CI: 0.07-0.65)were rarely used in late-onset asthma (p<0.05).
Conclusions: Desired clinical outcomes may be more difficult to achieve in el-
derly asthmatics due to comorbid conditions, cognitive and financial status.Chronic
cough with sputum is not unusual in elderly with asthma, although it is usually
associated with smoking, chronic bronchitis, and several conditions in late-onset
asthmatics. Risk of adverse effects of treatment increases with increasing age
and often limits choice and frequency of medications; moreover theophylline and
salbutamol are rarely prescribed to patients with late-onset asthma. Future studies
may give better understanding of etiopathogenesis of early and late-onset asthma.

P4165
Wheezing in morbidly obese patients is not always due to asthma
Astrid van Huisstede1, Arjan Rudolphus1, Hans Zengerink2, Gert-Jan van de
Geijn3, Pieter Hiemstra4, Gert-Jan Braunstahl1. 1Department of Pulmonology,
Sint Franciscus Gasthuis, Rotterdam, Netherlands; 2Department of Surgery, Sint
Franciscus Gasthuis, Rotterdam, Netherlands; 3Department of Clinical
Chemistry, Sint Franciscus Gasthuis, Rotterdam, Netherlands; 4Department of
Pulmonology, Leiden University Medical Center, Leiden, Netherlands

Background: Morbid obesity is becoming a world wide epidemic. Morbidly obese
patients are at risk for asthma.
Aim of the study: To investigate the differences in symptoms and lung function
test in morbidly obese patients with and without asthma.
Methods: A group of 93 morbidly obese patients (BMI>35 kg/m2, age 18-50y)
was studied. Asthma was defined as the presence of reversible airway obstruction
(�FEV1≥12%) and/or PC20 methacholine of <8 mg/ml. Patients with a physician
diagnosis asthma, but not fulfilling the criteria of asthma after stopping ICS were
defined as “asthma-like symptoms” (asthma-l.s.).
Results: 29 patients fulfilled the criteria of asthma, 14 had asthma-l.s., and 50
control group patients. Sex, age, BMI, smoking, abdominal circumference, atopy,
FeNO, FVC, DLCO, Eppworth Sleepiness Scale score, GERD questionnaire and
steps a day did not differ between the groups. Patients with asthma or asthma-l.s.
had significantly more symptoms (wheezing [p<0.001], coughing [p<0.001]), and
significant worse AQLQ-scores (mean 5.7 points [p=0.004], 5.5 points [p=0.002]
respectively) and ACT-scores (mean 1.1 points [p=0.000] and 1.0 points [p=0.015]
respectively) compared to controls (AQLQ 6.5 points, ACT 0.3 points). Patients
with asthma had a significantly lower FEV1 (86% pred) and FEV1/FVC (76%pred)
than the group with asthma-l.s. (102%pred [p<0.001], and 83%pred [p=0.001]
respectively) and the control group (97%pred [p=0.001], and 81%pred [p=0.001]
respectively).
Conclusion: A significant proportion of the patients with morbid obesity and a
history of asthma does not fulfill the criteria of asthma. These patients have the
same symptom scores as “asthma-like symptoms” asthmatics, despite supranormal
lung function parameters.

P4166
Incidence of asthma and wheeze during adolescence – The impact of study
design
Linnea Hedman1,2, Anders Bjerg1, Sigrid Sundberg1, Eva Rönmark1,2 . 1The
OLIN Studies, Norrbotten County Council, Lulea, Sweden; 2Public Health and
Clinical Medicine, Occupational and Environmental Medicine, Umea, Sweden

Aim: To study the impact of study design on the incidence rates of asthma and
wheeze during the teen ages.
Method: In a longitudinal study about asthma and allergic diseases within the
OLIN studies in northern Sweden, a cohort of school children (n=3,430) was
followed annually from age 7-8yrs by completion of an extended ISAAC ques-
tionnaire. In the endpoint survey (age 19yrs) 2,861 (83% of original responders)
participated. Incident cases of asthma and wheeze from age 12 to 19yrs were
identified by two methods: the annual questionnaire surveys and the endpoint
survey only, respectively.
Results: The incidence was consistently higher when the incidence was based on
annual surveys compared to the endpoint survey only. Based on the endpoint sur-
vey, the average annual incidence of current asthma, physician-diagnosed asthma
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and ever asthma was 0.7-1.4/100/y and current wheeze was 1.5/100/y. Based on
the annual surveys, the incidence of asthma was 0.9-2.7/100/y and current wheeze
3.6-5.3/100/y. In both study designs, the incidence of asthma and wheeze was
higher among girls than boys (p-values<0.01). At the onset, the additional cases
of current asthma identified by the annual surveys had slightly less severe asthma
than those identified only in the endpoint survey (p<0.06).
Conclusion: The incidence of asthma and wheeze was affected by study design.
The incidence was underestimated when only baseline and endpoint data was used.
Study design and follow-up time is important to consider for comparisons of the
incidence of asthma and wheeze between studies.

P4167
Reproducibility of an asthma symptoms and rescue medication diary: Paper
and AM3™ modes
Andrea Ireland1, Ingela Wiklund2, Peter Dale3, Ray Hsieh4, Erin O’Rourke1.
1GES, United BioSource Corporation, Bethesda, MD, United States; 2Health
Care Analytics, United BioSource Corporation, Bethesda, MD, United States;
3Global Health Outcomes, GlaxoSmithKline, Stockley Park, Uxbridge, United
Kingdom; 4Biostatistics and Data Analysis, United BioSource Corporation,
Bethesda, MD, United States

Objective: This study investigated the test-retest reliability of a twice-daily (morn-
ing and evening) asthma symptoms and rescue medication diary within two modes
of administration: 1) paper-and-pencil; and 2) AM3™ electronic device in patients
with persistent asthma.
Methods: Prospective cross-over study where key inclusion criteria were Asthma
Control Test (ACT) scores ≥16, ICS with or without LABA use, <2 nocturnal
awakenings due to asthma (past week), and activity limitations ≤1 per week.
Participants were randomly allocated to complete the diary in each mode for
15 days. Spirometry was performed at randomisation, cross over, and end of
study and changes in asthma resource use were captured. Weekly percentage of
symptom-free days (SFD) and rescue-free days (RFD) were calculated using diary
data. Intraclass correlation coefficients (ICC) of mean Week 1 SFD and RFD (test)
and Week 2 mean SFD and RFD (retest) were estimated for three groups of stable
participants: 1) patient who reported little or no change in asthma symptoms and
rescue use at Day 15; 2) <±15% change in FEV1 (L); and 3) ACT change scores
<|3| (final visit versus baseline).
Results: The mean age of the participants (n=50) was 36.5±17.5 years. Indepen-
dent of mode of administration, SFD demonstrated acceptable test-retest reliability
(ICC≥0.70) based upon all three definitions of asthma stability. By comparison,
acceptable reproducibility of the percentage of RFD (ICC 0.78) was only observed
for the electronic diary using the FEV1 stability criterion.
Conclusion: This study provides evidence of the test-retest reliability of SFD and
RFD diary as well as concordance between the two modes of administration.
Funded by GSK

P4168
Exclusion of asthma for screening purposes using exhaled air molecular
profiling by electronic nose
N. Fens1, Y. Gaarthuis2, A.C. Bos3, N.J.J. Schlösser2, P.J. Sterk1. 1Respiratory
Medicine, Academic Medical Center, University of Amsterdam, Amsterdam,
Netherlands; 2Pulmonology, Central Military Hospital, Utrecht, Netherlands;
3Research & Development, C-it, Zutphen, Netherlands

Background: Asthma is presently diagnosed by its clinical presentation, including
the presence of dyspnea, cough, chest tightness and wheezing (GINA). When
combined with bronchial challenge testing, asthma can be assessed with high
accuracy. Excluding asthma is the primary objective when screening for military
service. Profiles of exhaled compounds as measured by electronic nose (eNose)
could be a rapid non-invasive test for this purpose.
Hypothesis: Exhaled breath molecular profiles measured by eNose can be used to
exclude asthma in a screening setting for military recruits.
Methods: Military recruits (16-27 yr, mean 19.8; M/F 64/11) were included in a
cross-sectional study. Exhaled breath samples were measured by DiagNose eNose
(C-it, Zutphen, NL). Symptoms of asthma were assessed by validated question-
naires (Burney et al, ERJ ’94) and a histamine challenge test was performed.
Asthma was considered to be present when both symptoms and PC20<8 were
present (gold standard). ROC analysis was performed to assess optimal specificity.
Results: 75 recruits were included, of which 21 had a gold standard diagnosis
of asthma. ROC analysis of exhaled breath profiling resulted in an AUC of 0.70
(p=0.007).
Optimal specificity reached 89% (sensitivity 48%).

Conclusion: Exhaled breath molecular profiling using an eNose can be a suit-
able screening instrument to exclude asthma in young, otherwise healthy military
recruits.

424. Work-related respiratory diseases and
specific exposures

P4169
Firefighter occupational exposures in forest fire settings – Three years of the
FUMEXP project
Antonio Jorge Ferreira, Carlos Robalo Cordeiro, Pedro Ferreira, Ana
Isabel Miranda, Vera Martins, Domingos Xavier Viegas. Centre of Pulmonology,
Coimbra University Medical School, Coimbra, Portugal Department of
Environment and Planning, University of Aveiro, Aveiro, Portugal Association for
the Development of Industrial Aerodynamics, University of Coimbra, Coimbra,
Portugal

Introduction and objectives: There is a growing awareness that smoke produced
during wildland fires can expose firefighters and populations to hazardous concen-
trations of several air pollutants. The FUMEXP Project was developed to evaluate
the potential effects of smoke emissions on firemen health.
Methods: A sample of firefighters (n=38) was submitted to spirometry and re-
sponded to the SF-36® General Health Survey before the 2008 forest fire season,
and again at the end of the 2010 season.
During three years (2008-2010), a subsample of 18 firefighters was tested before
and after firefighting. Exhaled nitric oxide (eNO), carbon monoxide (CO) and%
carboxy-haemoglobin were monitored.
Ten of these firefighters carried monitoring devices to assess particulate matter
(PM2,5), NO2, volatile organic compounds (VOC’s) and carbon monoxide, during
prescribed/experimental an real forest fires.
Results: Values above international recommendations were measured: PM2.5 >

1,280 μg.m3; CO>73,000 μg.m-3; NO2 >4,670 μg.m-3. VOC values were also
high.
Airway monitoring: there was a significant decrease (p<0.05) on the eNO, and a
very significant increase on exhaled CO (p<0,001), pre and post firefighting.
Predicted FEV1, F25, F50 e MEF were lower at the end of the Project (p<0.05).
Three questions of the SF-36 survey had scores significantly lower.
Conclusions: With the levels of exposure monitored, forest fire smoke inhalation
can cause acute and long term health effects on exposed professionals. Suggested
preventive measures include regular health evaluation, use of adequate protecting
equipment and individual monitoring devices, planning of fire-fighting shifts and
modelling of exposure.

P4170
Systematic review of ill-health outbreaks associated with exposure to
water-based metalworking fluids
Clare Burton, Brian Crook, Helena Scaife, Gareth Evans, Chris Barber. Centre for
Workplace Health, Health and Safety Laboratory, Buxton, Derbyshire, United
Kingdom

Objectives: Aims to identify and review all previously published reports of out-
breaks of ill health due to water-based metalworking fluids (MWFs), in order to
identify aetiological risk factors for disease, and highlight areas requiring further
research.
Methods: A multidisciplinary team agreed appropriate search terms for a system-
atic literature review. From a total of 1346 titles, 35 relevant articles, relating to
29 separate outbreaks of ill health attributed to MWF exposure were selected.
Results: 17 outbreaks related to respiratory disease, 4 to skin disease, and 8 to a
combination of both. There was a peak incidence between 1996 and 2000. The
majority were from the United States, from large car manufacturing plants using a
central sump.The mean attack rate for allergic respiratory disease during outbreaks
was 5.9% of the exposed workforce. Outbreaks were identified with all types of
water-based MWFs, and mean MWF aerosol levels were below recommended
exposure limits in most cases. For respiratory disease outbreaks, bacteria were iso-
lated in 76%, fungi in 71% and opportunistic mycobacteria in 59% of workplaces.
Endotoxin contamination of MWF ranged from non-detectable to 5.3×105 EU/ml,
and measured airborne endotoxin levels ranged from 0.52 EU/m3 to 126 EU/m3.
Conclusions: Despite numerous investigations, significant knowledge gaps re-
main, particularly regarding the aetiology, natural history and risk factors for
these outbreaks. The available evidence supports the hypothesis that microbial
contamination is important in the aetiology of occupational lung disease in this
group, and improvements in workplace hygiene have generally been associated
with a cessation of new cases.
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P4171
Epidemiological study of the workforce after an outbreak of occupational
asthma due to chromium and cobalt in an aerospace factory
Gareth Walters1, Alastair Robertson2, Vicky Moore1, Cedd Burge1,
Arun Vellore1, Sherwood Burge1. 1Occupational Lung Disease Unit,
Birmingham Heartlands Hospital, Birmingham, United Kingdom; 2Department
of Occupational Medicine, University Hospitals Birmingham, Birmingham,
United Kingdom

An outbreak of asthma due to chromium and cobalt in 4 employees at an aerospace
factory occurred after coolant oils were changed in 2004 (6-24 month latency). The
factory machined high chrome and nickel alloys with hard metal tipped tools con-
taining cobalt. Oils and mist exposure met exposure standards. This prompted an
investigation of the workforce, in order to measure extent and cause of outbreak. 62
(of 65) employees (m=54;f=8; mean age 34.5; 58% currently working with coolant
oils; 58% never smoked) undertook a self-completed symptom questionnaire, lung
function, urinalysis and received expert consultation. 74.1% had urinary chromium
excretion indicating occupational exposure. 66.1% had at least one respiratory
symptom, most symptoms from after 2003. Clinical opinion identified cases of
definite or probable lung disease: OA (5; 8%, 3 with positive challenges to chrome
and one with cobalt, one not challenged), symptomatic pre-existing asthma (17;
27%) and occupational rhinitis (OR) (18; 29%). All 5 OA cases and 15/18 OR
cases worked with coolant oils. Employees with OA, asthma or OR were compared
with asymptomatic workers (n=37). Those with OA or OR were of similar age and
no more likely to be smokers, have abnormal spiromtery or FeNO than controls.
Those with OA and OR had significantly higher urine chromium (p=0.05) and
cobalt (p<0.001) concentrations and a longer mean duration of employment. OR
was more likely in those undertaking manufacturing work (p=0.006) or work
with machines using coolant oils (p=0.02). Chrome exposure sufficient to cause
occupational asthma can occur from metal-working fluid aerosols when machining
high chrome alloys.

P4172
Past dust and gas/fume exposure and COPD in Chinese: The Guangzhou
Biobank cohort study
Kin Bong Hubert Lam1, Peng Yin2, Chao Qiang Jiang3, Wei Sen Zhang3,
Peymané Zdab2, Martin Miller1, G. Neil Thomas2, Jon G. Ayres1, Tai
Hing Lam4, Kar Keung Cheng2. 1Institute of Occupational and Environmental
Medicine, University of Birmingham, Birmingham, United Kingdom; 2Unit of
Public Health, Epidemiology and Biostatistics, University of Birmingham,
Birmingham, United Kingdom; 3Guangzhou Biobank Cohort, Guangzhou
Number 12 People’s Hospital, Guangzhou, China; 4School of Public Health, The
University of Hong Kong, Hong Kong, China

Background: The impact of occupational dust and gas/fume exposure on chronic
obstructive pulmonary disease (COPD) has been described in Western populations
but the extent has not been quantified in developing countries.
Aims: We examined the relationship between past dust and fume exposure and
prevalence of COPD and respiratory symptoms in a Chinese population sample.
We have calculated the population attributable fraction for COPD due to previous
occupation exposures.
Methods: Baseline data from the Guangzhou Biobank Cohort Study (2003-6; n =
8,219) were analysed. Self-reported intensity and duration of dust and gas/fume
exposure was obtained from which a cumulative exposure index was derived.
COPD was defined based on spirometry using lower limit of normal. Respiratory
symptoms were assessed by the MRC questionnaire.
Results: In this sample (27.3% men, mean age 61.9±6.8 years), COPD was associ-
ated with dust or gas/fume exposure in a dose-response manner with no evidence of
effect modification by smoking (adjusted OR for high level exposure = 1.49; 95%
CI 1.21-1.91). Similar associations were found for chronic cough/phlegm (1.60;
1.18-2.17) and dyspnoea (1.38; 1.21-1.58). The population attributable fraction for
COPD due to occupational exposure was 11.2% (95% CI 1.4%-20.0%).
Conclusion: Occupational dust and gas/fume exposure is associated with an in-
creased prevalence of COPD in this Chinese sample, independent of smoking. The
magnitude is similar to that reported in other populations.

P4173
Long term effect and allergic sensitization in newly employed workers in
laboratory animal facilities
Britt-Marie Sundblad, Lena Palmberg, Maciek Kupczyk, Kjell Larsson. Lung and
Allergy Research, The National Institute of Environmental Medicine, Stockholm,
Sweden

Background: Allergic reactions are common in laboratory animal workers and one
of four individuals working with laboratory animals report work-related allergic
symptoms and may develop occupational asthma. Working in laboratory animal
facilities also implies exposure to airborne dust, contaminated with microbial and
other products, which may lead to health effects.
Objective: The aim of this study was to identify targets that can predict sensitiza-
tion to laboratory animals. Skin Prick Test change and sensitization to laboratory
animals were used as an outcome variable.
Methods: In a prospective longitudinal study newly employed personnel who were
employed to work with laboratory animals at Karolinska Institutet (Sweden) were

investigated before and 6, 12 and 24 month after employment. Lung function,
bronchial challenges, exhaled NO and nasal lavage were performed and blood
samples were taken at each visit.
Results: Seventy subjects attended all four visits and 13 of those (19%) became
sensitized to laboratory animals during the study. Lung function (VC and FEV1)
deteriorated (as compared with predicted values) and increased blood levels of
eosinophils and IL-2 over time were observed.
An increased risk of developing laboratory animal allergy was significantly associ-
ated with female sex, atopy, symptoms, CD4<0.92 cells/μL blood, total IgE>15.5
kUA/L, specific IgE to rat (e87>0.01 kUA/L) and mouse (e88>0.004 kUA/L).
Conclusions: One of five subjects became sensitized to one or two laboratory
animals in this study and atopic subjects before starting working with animals had
a greater risk to develop laboratory animal allergy.

P4174
Cow hair sensitisation is uncommon among Danish dairy farmers despite
high allergen levels
Vivi Schlünssen1, Ioannis Basinas1, Eva Zahradnik2, Grete Elholm1,
Øyvind Omland3, Monika Raulf-Heimsoth2, Torben Sigsgaard1. 1Dept. of
Environmental and Occupational Medicine, School of Public Health, Aarhus
University, Aarhus, Denmark; 2Dept. of Allergy and Immunology, Institute of
Prevention and Occupational Medicine of the German Social Accident Insurance
(IPA), Ruhr-University Bochum, Bochum, Germany; 3Dept. of Occupational
Medicine, Aalborg University Hospital, Aalborg, Denmark

Background: Bovine allergens can induce allergic airway diseases. Recently high
levels of cow hair allergens (CHA) in dust from stables and homes of dairy farmers
were reported (Zahradnik E et al. IAAl 2011;155:225-233).
Objective: To investigate CHA levels among dairy farmers (DF), pig farmers (PF),
former farmers (FF) and never farmers (NF) and to assess CHA sensitisation in
these groups.
Methods: In 2007-8 415 dust samples were collected using an electrostatic dustfall
collector, EDC (Noss I et al. Appl Environ Microbiol 2008;74:5621-7) with a 14
days sampling time among 54 PF, 27 DF, 71 FF and 51 NF. Among farmers
sampling was carried out both summer and winter. The cow hair allergen levels
(ug/m2) were measured using a sandwich ELISA assay (Zahradnik E et al. IAAl
2011;155:225-233). SPT for cow hair allergens (ALK-Abello ®) were performed
among 48 PF, 20 DF, 54 FF and 31 NF.
Results: CHA levels were substantially higher in stables than bedrooms. DF had
much higher CHA level compared to PF. FF and NF had low levels of CHA in
their bedrooms compared to DF and PF. No one but one PF (former DF) was
sensitised to CHA.

Table 1. CHA (μg/m2) among DF, PF, FF and NF strat. by summer/winter and stable/bedroom.
N, median (min-max)

Stable sum Stable wint Bedroom sum Bedroom wint

DF 20;67900 (9543–196000) 25;34666 (1741–203000) 25;9.5 (1.4–66.8) 26;7.9 (0.8–122)
PF 45;2.1 (ND–24.1) 48;1.4 (ND–8638) 49;0.5 (ND–10.4) 55;0.5 (ND–7.1)
FF – – 35;0.2 (ND–10.6) 36;0.1 (ND–0.9)
NF – – 27;0.2 (ND–0.5) 24;0.1 (ND–0.9)

Conclusion: These results confirm high CHA levels on dairy farms. Despite this
no dairy farmers were sensitised to CHA. Selection out of dairy farming might be
of importance.

P4175
Fungal colonization of oxygen humidifier and nebulizer chambers
Tushar Sahasrabudhe1, Savita Jadhav2, Vipul Kalley1, Nageswari Gandham2.
1Department of Pulmonary Medicine, Padmashree Dr. D.Y.Patil Medical College,
Pune, Maharashtra, India; 2Department of Microbiology, Padmashree Dr.
D.Y.Patil Medical College, Pune, Maharashtra, India

Humidified oxygen and nebulizers are routinely used in hospitalized patients
suffering from respiratory ailments. These can however be potential source of
allergens or infection if colonized by fungi. We undertook a study to determine
if the oxygen humidifier chambers of portable cylinders and central lines at our
hospital were colonized by fungi. The Hudson’s chambers of nebulizers were also
studied as they remain wet after use. Samples of these were obtained using sterile
swabs on Tuesday as these chambers are usually cleaned on every Saturday. Spot
samples were taken from ICUs, wards, casualty and OPD on a single day. Air
samples were also obtained on the same day to determine if the fungal spore load
in the inhaled room air was normal or high. 46/53 (86.79%) swabs form oxygen
humidifiers and 7/17 (41.17%) swabs from Hudson’s chambers grew fungi. There
were a total of 14 species of fungi identified altogether. 4 of them are virulent
strains and 6 are known allergens for asthmatics. The colonization was less in
shallow Hudson’s chambers (35.71%) as compared to the reusable long ones
(66.66%). The air samples showed insignificant growth. The study indicates a
potential in-hospital source of allergens and infection. The oxygen and nebulizer
chambers need to be cleaned more frequently with disinfectants.
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P4176
Prevalence of chronic obstructive pulmonary disease in male workers
exposed to dust, gas and fume
Byung-Soon Choi, Joung Oh Lee, Youlim Lee. Occupational Lung Diseases
Institute, Occupational Lung Diseases Institute, Ansan, Gyeonggi-do, Korea

Purpose: It is known that chronic obstructive pulmonary disease (COPD) can be
developed after exposure to many kinds of dust, gas and fume. But the preva-
lence of COPD was not investigated extensively, especially after bronchodilator
inhalation.
Method: Chest X-ray images were taken in 1,298 male workers exposed to many
kinds of dust, gas and fume. Pulmonary function tests were done with short-acting
bronchodilator during the periodic health examination from 2008 to 2010. Ex-
cluding the workers with the abnormal radiological findings that could affect lung
function, the data of a total of 838 workers were analyzed.
Result: The prevalence of COPD increased with age: under age 45, 0.0%; 45 to 64,
31.6%; 65 to 74, 51.8%; 75 and over, 62.2% (p=0.000). COPD was also prevalent
in those with high relative exposure index, sum of multiplication of exposure level
and exposure duration: under 60, 35.5%; 60 to 99, 37.2%, 100 and over, 47.2%
(p=0.009). About half of pneumoconiosis patients had COPD: 43.5% in profusion
category 1; 49.6% in 2; 62.5% in 3, but the prevalence in profusion category 0/0
and 0/1 was also high, 30.1% and 30.8%, respectively. The prevalence of COPD
in smokers was higher than non-smokers (31.8%), but there was no difference
between ex- (41.7%) and current-smokers (41.5%). In ex- and current-smokers, it
was 30.0% under 15 pack-years, 42.4% in 15 to 29, and 54.1% in 30 and over.
Conclusion: The prevalence of COPD was very high in workers exposed to many
kinds of dust, gas, and fume occupationally. Also, it showed the increasing trend
with exposure intensity.

P4177
Occupational asthmogens and total IgE according to asthma status in the
EGEA study
Orianne Dumas1,2, Valérie Siroux3, Bénédicte Jacquemin1,2, Isabelle Pin3,4 ,
Jean Bousquet1,2,5, Rachel Nadif1,2, Francine Kauffmann1,2 , Nicole Le Moual1,2.
1Respiratory and Environmental Epidemiology Team, CESP Center for Research
in Epidemiology and Population Heatlh, Inserm U1018, Villejuif, France; 2UMRS
1018, Université Paris-Sud 11, Villejuif, France; 3Inserm U823, Centre de
Recherche Albert Bonniot, Université Joseph Fourier, Grenoble, France;
4Pneumology, CHU, Grenoble, France; 5Respiratory Diseases, Hôpital Arnaud
de Villeneuve, Montpellier, France

Introduction: The comprehension of the relationship between asthma and im-
munoglobulin E (IgE) remains a challenge. Several occupational asthmogens have
been identified to cause or aggravate asthma, but their associations with IgE have
rarely been studied.
Aim: To study the relationship between occupational exposure to asthmogens and
total serum IgE in non-asthmatics, childhood-onset and adult-onset asthmatics.
Methods: Analyses were conducted in 1212 adults (aged 17-79 years, 48% men)
from the Epidemiological study on the Genetics and Environment of Asthma
(EGEA2, 2003-07) without missing data for work history and IgE. Lifetime
exposure to asthmogens was estimated using an asthma-specific job-exposure
matrix.
Results: 32%, 28% and 36% of non-asthmatics, childhood-onset and adult-onset
asthmatics had respectively ever been exposed to asthmogens. In non-asthmatics,
exposed subjects had a significantly lower total IgE level. In asthmatics, no asso-
ciation was observed. Nevertheless, among women with childhood-onset asthma,
exposure to asthmogens was associated with higher IgE level (adjusted OR (95%CI)
for IgE>=100 IU/ml: 2.49 (1.07-5.83)).

Total IgE, crude geometric mean (95% CI)

Non asthmatic Childhood-onset asthmatic Adult-onset asthmatic
(n=718) (n=311) (n=183)

All 45 (3–685) 178 (12–2591) 98 (6–1585)
Occupational exposure

Never exposed or exposed
to low risk agents 49 (3–758) 170 (11–2756) 93 (6–1566)

Ever exposed to asthmogens 38 (3–539) 199 (18–2172) 108 (7–1633)
p 0.02 0.33 0.49
p adjusted for age, sex and

smoking 0.01 0.48 0.89

Conclusion: Our results suggest a healthy worker effect among non-asthmatics.
Further analyses will be conducted by distinguishing the types of asthmogens.
Founded in part: AFSSET-EST-09-15

P4178
Irritative effects of respirable particles and chromium in non-smoking
welders
Martin Lehnert1, Volker Harth2, Frank Hoffmeyer2, Rolf Merget2,
Katarzyna Gawrych1, Kendzia Benjamin1, Hans Berresheim2, Evelyn Heinze1,
Monika Raulf-Heimsoth3, Tobias Weiss4, Beate Pesch1, Thomas Brüning2.
1Epidemiology, Institute for Prevention and Occupational Medicine of the

German Social Accident Insurance (IPA), Bochum, Germany; 2Occupational
Medicine, Institute for Prevention and Occupational Medicine of the German
Social Accident Insurance (IPA), Bochum, Germany; 3Immunology and
Allergology, Institute for Prevention and Occupational Medicine of the German
Social Accident Insurance (IPA), Bochum, Germany; 4Toxicology, Institute for
Prevention and Occupational Medicine of the German Social Accident Insurance
(IPA), Bochum, Germany

Introduction: Welding fumes are known to contain chromium (Cr) compounds.
Particulate matter, Cr and other constituents of welding fume may induce inflam-
matory reactions.
Aims and objectives: We studied irritative effects of welding fume and Cr in non-
smoking welders using spirometry and fractional exhaled nitric oxide (FeNO).
Methods: Shift exposure to respirable particles in the welding fume was measured
with personal samplers in the breathing zone of 119 non-smoking welders. The
Cr concentration in these fume samples was determined by inductively coupled
plasma mass spectrometry. Post-shift spirometry was performed with pneumo-
tachography. FeNO was determined with a handheld device (NIOX Mino®). A
potential irritative effect of Cr and welding fume was evaluated with multiple
regression models.
Results: Lung function measurements revealed normal average values standard-
ized to European Community of Coal and Steel. (median of forced vital capacity
(FVC): 111.2%; forced expiratory volume in on second (FEV1):104.7%; Tiffeneau
index (FEV1/FVC): 77%). Median of FeNO was 17.5 ppb. Cr, respirable welding
fume and use of dust masks together explained less than 10% of the variance of
the variables under study. We found no effect of any of these potential predictors
measured during a single working shift on FeNO or Tiffeneau index.
Conclusion: Our data analysis did not reveal an acute irritative effect of Cr and
welding fumes in non-smoking welders assessed with spirometry and FeNO. Nev-
ertheless, further investigations with the implementation of non-invasive methods
to assess inflammatory processes in the upper airways are necessary to make final
conclusions.

P4179
Respiratory work disability and occupational outcomes in adults with asthma
and bronchial hyperresponsiveness
Nicola Murgia, Giulia Paolocci, Angela Gambelunghe, Marco dell’Omo,
Ilenia Folletti, Giacomo Muzi, Giuseppe Abbritti. Section of Occupational
Medicine, Respiratory Diseases and Toxicology, University of Perugia, Perugia,
Italy

Background: The correlation between asthma and work disability has been
demonstrated in previous surveys. Changing job for respiratory problems often
defines respiratory work disability. Little is known about occupations of asthmatics
with respiratory work disability after they were forced to change job. This study
investigates factors associated to respiratory work disability in asthmatics, focusing
on occupational outcomes.
Methods: 342 adults in working age with asthma, diagnosed by GINA criteria and
methacoline challenge or bronchodilator response, answered to a questionnaire.
Subjects with occupational asthma were excluded. Respiratory work disability
was defined as to have changed job/task because of asthma. Information about
pulmonary function tests and skin prick tests were obtained from medical records.
Results: 22 subjects reported respiratory work disability. Age, sex, smoking, atopy,
were not risk factors for changing work. Patients with work disability referred
more often uncontrolled asthma (72.7% vs 60.5%), regular use of asthma con-
trollers (81.1% vs 66.6%) and asthma relievers, even if these differences were not
significant. Workers that have changed job because of asthma were still prone to
work exacerbated asthma in the last year (81.8% vs 35.3%; OR 5.75, CI 95%
1.77-18.71) and work exacerbated rhinitis in the last year (61.9% vs 31.6%; OR
2.90, CI 95% 1.07-7.02), remaining exposed to known asthmogens (63.6% vs
54.1%).
Conclusions: In this study atopy did not predict job change. Maybe because the
current economical situation, workers with respiratory work disability did not
move to more safe occupations, remaining at risk of work exacerbated asthma.

P4180
Enzyme immunoassay (EIA) for bacterial peptidoglycan (PGN) assessment in
air and house dust samples
Peter S. Thorne, Nervana Metwali. Occupational and Environmental Health,
University of Iowa, Iowa City, IA, United States

PGN forms the outer wall of Gram+ bacteria (Gm+B) and when liberated induces
inflammation through TLR2 and NLR2. Thus, PGN is a potential marker for
Gm+B. We employed 3 PGN standards, 3 monoclonal antibodies (mAb) and
environmental samples to develop PGN-specific EIAs.
Reagents: anti-PGN mAb clones (B10, 6F6, 3C11); Ceremide β-D-galactoside,
Kerasin and Phrenosin cerebrosides for PGN capture; PGN standards: Bacillus
subtilis (PGN-Bs), Micrococcus luteus (PGN-Ml) and Staphylococcus aureaus
(PGN-Sa). Evaluation methods: inhibition EIA, EIA with cerebrosides for capture
and PGN mAb for labeling, and double mAb sandwich EIA. Samples from three
studies were extracted in PBS plus 0.05% tween.
Kerasin proved a higher affinity receptor than other cerebrosides. The B10 and
3C11 mAb showed high specificity for PGN-Bs and PGN-Ml. The 6F6 mAb
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exhibited high specificity for all 3 PGN. Sandwich EIA did not provide suitable
detection for the PGN perhaps because the mAb were directed toward the same
epitope. Inhibition assays were inferior to the method employing cerebrosides.
Cerebrosides effectively captured PGN for EIA. The 6F6 mAb bound to soluble
(PGN-Sa) or insoluble (PGN-Bs; PGN-Ml) macromolecular PGN while mAb B10
and 3C11 bound preferentially to insoluble (PGN-Bs; PGN-Ml) PGN. House
dust samples had mean (±SE) PGN levels of 34.45±4.70 μg/mg dust. Inhalable-
fraction air samples averaged 7.52±2.90 μg/m3 while EDC passive air samplers
averaged 2740±680 μg/m2 PGN.
These data show that our antibodies bind to an epitope on the PGN backbone
that is common to many Gm+B. The sensitivity of the cerebroside-mAb EIA is
sufficient for quantitation of PGN in household dust and air samples.

P4181
Characterization of airborne organic dust exposure with limulus amoebocyte
lysate – Test and whole blood assay
Verena Liebers1, Vera van Kampen2, Maria Düser1, Heike Stubel1,
Thomas Brüning2, Jürgen Bünger2, Monika Raulf-Heimsoth1.
1Allergology/Immunology, Institute for Prevention and Occupational Medicine of
the German Social Accident Insurance – Institute of the Ruhr-Universität Bochum
(IPA), Bochum, NRW, Germany; 2Medicine, Institute for Prevention and
Occupational Medicine of the German Social Accident Insurance – Institute of
the Ruhr-Universität Bochum (IPA), Bochum, NRW, Germany

The aim of the study was to evaluate if measurement of endotoxin and/or pyrogenic
activity are suitable methods to describe different exposure circumstances for ex-
ample in composting plants. Dust sampling was performed with stationary pumps.
Fiberglass filters were extracted with PBS. Endotoxin activity was determined with
Limulus amoebocyte lysate (LAL)-assay (Charles River, Sulzfeld). Pyrogenic ac-
tivity was measured with a whole blood assay (WBA) using cryo-preserved blood
(Zwisler Laboratorium, Konstanz) measuring Interleukin (IL-)1β release with a
specific ELISA in the cell-free supernatant. In all 124 filter extracts endotoxin as
well as pyrogenic activity were detectable. Median of endotoxin activity was 12
EU/m3(range 6 - 3421). Median of pyrogenic activity was 3831 PUIL-1β/m3 (py-
rogenic unit; 1PUIL-1β = 1 pg/ml ILβ-1 release; range 2126 - 124590). Correlation
between LAL-assay and WBA was r = 0.78 (Pearson). Dust samples collected in
wheel loaders (n = 33) showed median values of 9 EU/m3 and 3580 PUIL-1β/m3,
respectively whereas in the area of sieving machines (n = 14) a median of 61
EU/m3 and 7608 PUIL-1β/m3 was measured. Test results of WBA and LAL assay
were compared with receiver operating characteristic (ROC) curve using LAL-Test
as gold standard. Presuming a desirable test sensitivity of 95% WBA provides
a possible specificity of 40% for a cut-off of 10 EU/m3 increasing to 100%
specificity if the cut-off was set at 500 EU/m3 (test efficiency 97.5%). LAL-Test
and WBA are applicable methods to evaluate bioaerosol exposure. Especially in
areas with lower endotoxin activity and with further pyrogenic components WBA
may deliver additional information.

P4182
Bioactivity of 14C-labeled endotoxin in aggregates, shed blebs and whole
bacteria: Potency comparison in the LAL assay, cell cultures, and mouse
bioassays
Peter S. Thorne1, Kimberly A. Hoppe1, Suzana Hadina1,
Andrea Adamcakova-Dodd1, Jerrold P. Weiss2. 1Occupational & Environmental
Health, University of Iowa, Iowa City, United States; 2Internal Medicine,
University of Iowa, Iowa City, United States

It is unknown if endotoxin reactivity in the LAL assay varies by its presentation or
if this parallels differences in potency in vitro and in vivo. We compared endotoxin
responses in the LAL assay, in cell cultures and in vivo when presented in different
forms.
Lipooligosaccharide (LOS) from Neisseria meningitidis sero B was metabolically
labeled and incorporated into intact bacteria, purified membrane blebs, and ag-
gregates (14C-LOSagg). 14C-LOS content of each was quantified as LOS-specific
14C-3-OH fatty acids. Equivalent escalating doses of 14C-LOS-containing bacteria,
blebs, or LOSagg were tested in the LAL assay, in vivo in C3HeB/FeJ mice
following intranasal instillation (monitoring induced airway inflammation), and
in vitro using HEK293 cells ± CD14, MD-2, TLR4 (monitoring extracellular
accumulation of IL-8). Doses of 14C-LOS were measured by scintillation counting
(our gold standard).
Potency varied depending on LOS presentation. Ranked reactivity was: in the LAL
assay, blebs > LOSagg > bacteria; by airway inflammation, bacteria > blebs >

LOSagg; by activation of HEK cells, LOSagg > blebs > bacteria. Differences in
potency reached 10-fold for in vitro and in vivo inflammation. Across the range
of doses, the ratio of LOS concentration determined by the LAL assay to the
gold standard was 1.0-1.3 for blebs, 0.3-0.7 for aggregates and 0.1-0.2 for whole
bacteria.
How endotoxin is presented significantly affects endotoxin reactivity in the LAL,
cell culture and whole animal assays. Compared to the gold standard measure, the
LAL assay substantially underestimated the content of the LOS preparations for
LOSagg and bacteria.

P4183
COPD causation and workplace exposures; an assessment of annual FEV1
decline significance between expert clinical raters
David Fishwick1, Anthony Darby1, Chris Barber1, Andrew Curran1,
Paul Blanc2. 1Centre for Workplace Health, University of Sheffield, Sheffield,
United Kingdom; 2Occupational and Environmental Medicine, University of
California, San Francisco, United States

Objectives: Epidemiological studies identify that 10-15% of the burden of chronic
obstructive pulmonary disease (COPD) is attributable to inhaled occupational ex-
posures. Despite this knowledge, very little is known about how clinicians weight
this contribution against other risks.
Methods: 15 hypothetical cases of COPD were structured to represent a broad
range of smoking and occupational exposure histories. Twelve clinical experts in
COPD and 12 clinical experts in occupational lung disease (OLD) were invited
to rate the causes of COPD in each case. Cases were developed a priori into
9 categories; combinations of low, medium and high tobacco smoking and low,
medium, and high COPD-risk occupational exposures. Five cases also contained
annual FEV1 decline data, and raters were asked to comment about its significance,
and any required actions. These latter five cases represented annual FEV1 declines
of between 95mls to 400mls a year.
Results: Responses were received from 14 raters (9 OLD and 5 COPD), represent-
ing a 58% response. Significant variation was seen when assessing the relevance
of various declines in FEV1. In particular, there were differences in approach
to identifying significant or concerning decline, and similarly different advice
concerning the risks of continuing employment.
Conclusion: There was a wide range of estimates relating to causative factors in
COPD documented by experienced clinical raters, and a variance of view relating
to annual decline in FEV1. An improved evidence base is required to help formulate
practical guidance for respiratory and occupational physicians when interpreting
serial measures of lung function in working groups.

P4184
Respiratory symptoms, lung function tests and bronchial
hyperresponsiveness among workers in petroleum industry
Saso Stoleski, Jovanka Karadzinska-Bislimovska, Jordan Minov,
Dragan Mijakoski, Snezana Risteska-Kuc, Lidija Trajceva. Dpt for Respiratory
Functional Diagnostics, Institute for Occupational Health of R. Macedonia,
WHO CC, Ga2len CC, Skopje, Macedonia, The Former Yugoslav Republic of

Objective: To determine the prevalence of respiratory symptoms, lung function
test abnormalities and non specific bronchial hyperresponsiveness (BHR) among
workers employed in petroleum refinery.
Methods: A cross sectional study was performed including 45 males (mean age=
41.0±8.6) employed in crude oil refinery (duration of exposure 15.2±6.8) and
40 male office workers as a control group (mean age=40.6±7.5) matched for
age, smoking habits and socioeconomic status. Evaluation of examined subjects
included completion of a questionnaire on respiratory symptoms in the last 12
months (cough, phlegm, dyspnea, wheezing, and chest tightness), spirometry and
histamine challenge (PC20≤8 mg/mL).
Results: Refinery workers had a significantly higher prevalence of cough with
phlegm (31.3%), dry-cough (18.1%), wheezing (11.4%), dyspnea (4.1%), and
nasal symptoms (8.3%) than the control group (p<0.05). All spirometric param-
eters (FVC, FEV1, FEV1/FVC%, MEF75-25, MEF50, and MEF25) were lower
in petroleum refinery workers compared with the control group, but statistical
significance was found for MEF25, MEF50, and MEF75 (p=0.03, p=0.02, and
p=0.007; respectively). The prevalence of non specific BHR, defined by histamine
PC20 less than 8 mg/mL, was higher in petroleum refinery workers but statistical
significance was still not reached (21.7% vs. 14.7%).
Conclusion: Our study suggest that occupational exposure in the petroleum indus-
try is associated with a higher prevalence of respiratory and nasal symptoms, lung
function impairment and higher prevalence of non specific airway responsiveness.

P4185
Dust exposure and respiratory symptoms; cross sectional study in Tanzanian
coffee factories
Gloria Sakwari1,2,3 , Magne Bråtveit1 , Bente E. Moen1. 1Public Health and
Primary Health Care, University of Bergen, Bergen, Hordaland, Norway; 2Centre
for International Health, University of Bergen, Bergen, Hordaland, Norway;
3Occupational and Environmental Health, Muhimbili University of Health and
Allied Sciences, Dar es Salaam, Tanzania, United Republic of

Introduction: Exposure to coffee dust is associated with respiratory symptoms
among workers in secondary coffee processing in industrialized countries, but only
three studies have been done in primary coffee factories and none of these studies
were in Tanzania.
Aim: This study was carried out to examine whether there is a relationship
between total dust exposure and respiratory health effects among workers in
Tanzanian primary coffee processing factories.
Methods: A cross sectional study was conducted in two primary coffee factories
and in a beverage factory which served as control. Total dust samples were col-
lected throughout the working shift from the breathing zone of the workers in the
coffee factory (n = 44) and the control factory (n = 19). Respiratory symptoms were
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assessed by standardized ATS questionnaire. Statistical differences were tested by
Independent t test and Chi Square. Logistic regression analyses were performed,
adjusting for age and smoking.
Results: Totally 150 workers participated; 79 coffee workers and 71 controls.
Coffee workers had significantly higher prevalence than the controls for morning
cough with sputum (23% vs. 10%, OR = 2.9 95% CI 1.1 - 8.4) and chest tightness
(27% vs. 13%, OR = 3.2 95% CI 1.2 - 8.7). Total dust exposure in the coffee
factories was significantly higher than in the control factory (geometric mean; 1.23
mg/m3 vs. 0.21 mg/m3, p = 0.001).
Conclusion: Coffee workers in primary factories have higher prevalence for
respiratory symptoms and higher dust levels than controls.

P4186
The investigation of stable nitric oxide (NO) metabolites correlation in
exhaled breath condensate (EBC) in Chernobyl clean-up workers (CCUW)
with COPD
Igor Klimanov1, Svetlana Soodaeva1, Alexander Lisitsa1, Tatyana Marchenko2.
1Clinical and Experimental Biophysics, Pulmonology Research Institute,
Moscow, Russian Federation; 2Dept. of Radiation Problems, Ministry for Civil
Defense & Emergencies, Mscow, Russian Federation

The aim of the study was to investigate the correlation between stable NO metabo-
lites in EBC in CCUW with COPD during the course of antioxidant inhalation.
Materials and methods: 58 males outpatients were enrolled in the study. Group1
contains 21 patients CCUW with COPD stage I; group2 contains 19 patients
CCUW with COPD stage II. The control group consisted of 18 healthy volunteers.
The EBC was collected in all patients, as well as the TNN concentration in EBC was
measured before and after the course of therapy. The nebulized ambroxol inhalation
(15 mg BID) was carried during 7 days in addition to traditional COPD therapy.
The TNN concentration as well as NO3-/NO2- concentrations were measured by
spectrophotometric method using the Griess reaction. The correlation between
NO3-/NO2-concentration in EBC during the course of antioxidant inhalation was
also investigated.
Results: The results obtained demonstrate the statistically significant increase
of NO3- concentration and NO2- concentration in EBC in both groups com-
pared with control. The strong positive correlation between observed parameters
(r=0.98; p=0.001) as well as linear coefficient k=2.13 (k={NO3-}/{NO2-}) were
determined only in control group. There was a statistically significant correlation
between NO3- and NO2- levels in EBC in group1 after the course of ambroxol
admission (r=0.89, p=0.003 with k=2.7).
Conclusion: The correlation revealed indicates positive changes in NO metabo-
lism. Thereby, the investigation of NO3-/NO2- correlation in EBC in patients with
COPD can be used as a marker of the efficacy of the therapy admitted.

P4187
Biotoxicological pattern and related respiratory impairments in chemical
laboratory workers
Felicia Gradinariu, Carmen Croitoru, Brigitte Scutaru, Razvan Danulescu,
Micaela Margineanu, Madalina Ipate, Mirela Ghitescu, Eugenia Danulescu.
Occupational Medicine Dept, Regional Center of Public Health, Iasi, Romania

Aim: To evaluate the relations between the changes in blood/urine markers and
respiratory outcomes in workers from a chemical research institute
Material/Methods: 161 workers (73%women, 23% smokers, having mean age
44.6±13 yrs; mean exposure 20.8±14 yrs) were investigated by spirometry,
blood/urine biomarkers, including exposure/effect ones. Workplace air solvents
level was below upper threshold limits, but noxious cumulative index varied
between 1 and 2.
Results: Urinary total phenols releases correlated with TBARS (r=0.22; p<0.01).
22% of subjects had mild respiratory changes (discrete distal obstructive syn-
drome). In the group of 95 subjects having >10 yrs length of exposure, SOD
correlated with Ig M level (r=0.20; p<0.05), and urinary acetone with IgM, resp.
IgG ((r=0.19; p<0.05), showing the relation of the inflammatory effects resp.
oxidative imbalance with the occupational hazards. 3

4 of the subjects diagnosed
with spirometric changes were in this subgroup, but these changes did not correlate
with smoking habit.
Conclusions: Immunological and oxidative stress markers might be related to
respiratory changes, even in the early stage of occupational-induced respiratory
diseases.

P4188
Occupational allergy in apprentices hairdressers and hairdressers in region
of Lodz, Poland
Patrycja Krawczyk-Szulc1, Beata Krecisz2, Dorota Chomiczewska2,
Marta Wiszniewska1, Marta Kiec-Swierczynska2, Ewa Nowakowska-Swirta1,
Joanna Zgorzelska-Kowalik1, Cezary Palczynski1, Aleksandra Golinska-Zach1,
Jolanta Walusiak-Skorupa1. 1Department of Occupational Diseases, Nofer
Institute of Occupational Medicine, Lodz, Poland; 2Outpatient Clinic of
Occupational Diseases, Nofer Institute of Occupational Medicine, Lodz, Poland

Hairdressers are exposed to various chemical factors and agents that cause occu-
pational respiratory and skin diseases.

Aim: The aim of the study was to assess the prevalence and risk factors of
occupational allergy in apprentices hairdressers and hairdressers from the region
of Lodz in Poland.
Material and methods: Prospective study was done in apprentices. A group of
apprentices hairdressers were tested twice (34 at the beginning of education and
21 at the end) for respiratory and skin allergy. 54 hairdressers were tested for
respiratory and 40 for skin allergy.
Results: The prevalence of respiratory symptoms in apprentices after two years at
school was not significantly higher after 2 years of education. One student became
sensitized to latex. Positive skin prick tests to common allergens was a risk factor
of rhinitis related to work in apprentices hairdressers OR = 9,75 (CI 1,03 – 14,64).
Prevalence of cough, dyspnoe and rhinitis was significantly higher in hairdressers
than apprentices in the 1st class (p<0,05). Smoking was a risk factor of dyspnoe
OR=2,37 (95%CI 1,07-5,28) and rhinitis OR=2,44 (95%CI 1,1-5,3) in hairdressers.
Two of 54 hairdressers was sensitized to ammonium persulfate and one to para-
phenylenediamine. One subject had an occupational astma diagnosis.
Contact allergy was common in hairdressers and apprentices, however more
prevalent in the first group.
Conclusions:
• Respiratory symptoms were not the most important health problem in appren-

tices hairdressers at the end of education probably due to “healthy worker
effect”.

• Hypersensitivity to common allergens in apprentices and smoking in hairdressers
were risk factors of respiratory symptoms.

425. Work, the environment and respiratory
disease

P4189
Genetic risk factors for meat wrapper’s asthma
Olga Vasilyeva, Elena Kulemina, Marya Kolyaskina. Occupational Lung Diceases
Departament, Pulmonology Research Institutte, Moskow, Russian Federation

The fumes of polyvinylchloride (PVC) wrap cause respiratory difficulties and meat
wrapper’s asthma.
The pathophysiologic mechanism for this malady is not clearly understood. An-
tioxidant enzymes constitute the endogens defence from toxic products. The M
and T classes of glutathione S-transferase play the important role in the response
to oxidative stress in the lung.
This study
Aims: To investigate GSTM1 and GSTT- polymorphism in association with
bronchial responsiveness and development of asthma in meat wrappers (MW).
Methods: 45 MW and 77 workers of another trades in meat processing and packing
factory, both male and female, mean age 40.1 yrs were examined at the workplace.
Respiratory symptoms were recorded on a questionnaire. Lung function tests and
peak expiratory flow (PEF) were performed during the shift and out of the work.
Blood was collected to determine GSTM1 and GSTT genotypes (PCR).
Results: Airway hyperresponsiveness (AH) and asthma symptoms were recorded
in 18 out of 45 (40%) MW after the exposure to PVC fumes, as compared to
other workers (19 of 77, 15.6%) p < 0.002. The high prevalence of GSTM1 and
GSTT – null genotypes were noticed in 35.5% and 11.8% MW respectively. 7.9%
of MW had both deletion of GSTM1 and GSTT. The deletion of the entire genes
and absence of the enzymes were associated positively with decreases in FEV1
and PEF (r = 0.67; 0.78) and varied according to the length of service.
Conclusion: Our data suggest that the GSTM1 and GSTT – null genotypes are
associated with the higher susceptibility to PVC-induced AH and development of
asthma.

P4190
Upper airways irritation syndrome (UAIS) and loss of pulmonary function at
the workers exposed to cotton dust
Micaela Margineanu, Felicia Gradinaru, Eugenia Danulescu, Madalina Ipate.
Occupational Medecine, National Public Health Institute Bucuresti- Public
Health Regional Center Iasi, Iasi, Romania

Aim: To specify correlations between UAIS and loss of pulmonary function versus
occupational risk, in workers from a small company that processes cotton.
Material and methods: We are investigated 45 workers aged 29-63 years and
various length of service (more than 10 years) by two cross-sectional surveys at
5 years interval versus a matched-control group; The percentage of smokers was
low (9%). A questionnaire was completed, clinical examinations and pulmonary
function test (PFT) were performed for each worker.
Results: In the 1st exam the UAIS was diagnosed in only 8,8% of the exposed
group. PFT has been modified to only one of the exposed workers.
In the second stage of the study, UAIS was more frequent, having a prevalence
of 44% to exposed group, with these clinical aspects: laryngeal irritation (60%),
frequent hoarseness and dry cough (55,5%), nasopharyngeal irritation (47%),
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sneezing (38%) and allergic diseases (18%). The prevalence of the respiratory
symptoms was higher among the exposed subjects (p≤0,005). The pulmonary
function test (PFT) put in evidence a distal obstructive syndrome (DOS) in 20% of
the exposed workers (versus 3% at control group; p≤0,0002). We found significant
increase of obstructive dysfunctions associated with length of service. The mean
values of the FEF1.0/FVC report and the PEF values are significantly less at the
cotton exposed subjects (in second part of study) versus the controlled ones.
Conclusions: This study reports a high prevalence of UAIS and DOS among
workers exposed to cotton dust, which correlated with length of service. It re-
quires technical and organizational measures to reduce occupational exposure to
respiratory dust.

P4191
Use of shuttle test on a group of healthy sugar cane workers, Sao Paulo, Brazil
Roseane Caldeira, Ana Maria Cartaxo, André Luis Albuquerque, Gustavo Prado,
Dirce Zanetta, Mário Terra-Filho, Ubiratan de Paula Santos. Department of
Medicine and Physioterapy, United Faculties of the Northern Minas- Funorte,
Montes Claros, Minas Gerais, Brazil Department of Physiotherapy, University
Estadual of Paraíba, Campina Grande, Paraiba, Brazil Pulmonary Division,
Heart Institute (InCor) - University of São Paulo Medical School, Sao Paulo,
Brazil Pulmonary Division, Heart Institute (InCor) - University of São Paulo
Medical School, Sao Paulo, Brazil Department of Epidemiology, School of Public
Health - University of Sao Paulo, Sao Paulo, Brazil Pulmonary Division, Heart
Institute (InCor) - University of São Paulo Medical School, Sao Paulo, Brazil
Pulmonary Division, Heart Institute (InCor) - University of São Paulo Medical
School, Sao Paulo, Brazil

Introduction: The shutlle walking test (ST) is used to assess functional capacity
in individuals with pulmonary diseases. Its use in healthy workers may be useful
to evaluate exercise capacity. The practice of burning the sugar cane field in the
night before harvest is common, and emits large amounts of pollutants.
Aims: To evaluate the exercise capacity in a group of the burning sugar cane
workers and a control group, during harvest and non-harvesting periods.
Methods: 112 sugar cane workers and 107 controls, young man, non-smokers
were submitted to ST 2 periods. At the beginning and end of the test, heart rate
(HR), respiratory frequency, blood pressure, SpO2, and Borg score were measured
and the walking distance recorded. Data were analyzed and compared using t-test
or Mann-Whitney Test.
Results: The mean age, the body mass index (BMI) kg/m2 and the HR were higher
(p<0,001) in the control group: (29.1±6.4) vs (25±5.2) years; BMI: (29.3±6.4)
vs (24.62±5.2); and HR: (98.4±16.9) vs (84.9±13) bpm, respectively. The median
walking distance by the two groups at the end of the test was 1380 (IIQ:290)
meters, 25% of the controls and 75% of cutters. In the period of harvest the sugar
cane cutters presented significant increase in (p<0.05) diastolic blood pressure at
the end of the exercise. No significant alterations in SpO2 between groups and
periods were found.
Conclusions: We demonstrated that sugarcane workers (SW) have better physical
performance and exercise capacity than control subjects, although SW showed
an elevation in diastolic blood pressure in ST, as observed in a previous study
by our group. Support by Conselho Nacional de Desenvolvimento Científico e
Tecnológico (CNPq)/Brazil

P4192
Prevalence of respiratory symptoms in 7154 state road transport workers
from India
Monica Barne1, Komalkirti Apte1, Sushmeeta Chhowala2, Basant Pachisia2,
Bill Brashier1, Sapna Madas1, Jaideep Gogtay2, Sundeep Salvi1. 1Academics,
Chest Research Foundation, Pune, Maharashtra, India; 2Medical Services, Cipla
Limited, Mumbai, Maharashtra, India

Regular exposure to high levels of vehicular air pollutants is likely to predispose
road transport workers (bus drivers, conductors and garage workers) to a high risk
of respiratory illnesses.
Aim: To study the prevalence of respiratory symptoms amongst road transport
workers from Andhra Pradesh State of India.
Methods: All employees present and willing to participate, from 24 randomly
selected bus depots of 7 cities and towns of Andhra Pradesh State Road Transport
Corporation (RTC) participated in this cross sectional study. Every individual
was administered a respiratory health questionnaire that captured prevalence of
respiratory symptoms.
Results: 7154 employees (41.4% drivers, 30.4% conductors, 15.9% garage
workers, 7.9% office workers) participated in the study. Average age was 41.6±9.5
years. 27% of all the RTC employees had at least one respiratory symptom during
the previous 3 months. Prevalences of rhinitis/rhino-sinusitis, cough, wheeze,
breathlessness and chest pain/tightness were 14.7%, 10.5%, 8.3%, 7.9% and 5.6%
respectively. Prevalence of respiratory symptoms were significantly higher in office
workers (34.9%) as compared to drivers (24.2%; p<0.0001), conductors (25.4%;
p<0.0001); and garage workers (30.0%; p< 0.05). Prevalence of respiratory symp-
toms amongst garage workers was also significantly higher than drivers and conduc-
tors (p<0.0001 and p=0.005 respectively). Smoking was not a confounding factor.
Conclusion: Road transport workers have a high prevalence of respiratory symp-
toms with significantly greater values amongst office based workers and garage
workers when compared to drivers and conductors.

P4193
Evaluation of cardiopulmonary effects and oxidative stress in sugarcane
workers compared to a control population exposed to outdoor biomass air
pollution
Gustavo Prado1, Ubiratan Santos1, Mário Terra-Filho1, Dirce Zanetta2,
Renato Paceli3. 1Pulmonary Division, Heart Institute (Incor) - University of São
Paulo Medical School, Sao Paulo, Brazil; 2Dept. of Epidemiology, School of
Public Health - University of Sao Paulo, Sao Paulo, Brazil; 3School of Nursery,
Sao Jose do Rio Preto School of Medicine, Sao Jose do Rio Preto, Brazil

Brazil is the world’s largest producer of sugar and alcohol. The practice of burning
the sugarcane field in the night before harvesting in order to facilitate cropping and
thereby increase productivity is still very common. This biomass burning emits
large amounts of particulate (PM) and gaseous pollutants to the atmosphere.
With the aim of studying cardiopulmonary impacts and oxidative stress in a pop-
ulation of 113 sugarcane workers (SW) and 109 local healthy controls (C), we
evaluated lung function tests (LFTs), blood pressure (BP), heart rate variability
(HRV) – in submaximal treadmill protocol – and laboratory tests in pre-harvest
and harvest periods. All subjects were male non-smokers. Data were submited to
univariate and LMM multivariate analysis.
Results: Median age was 28.4 (C) and 23 (SW); P=0.02.
In the harvest period (median atmospheric PM2.5=75.3μg/m3 in sugarcane tillage
area vs 27.7μg/m3 in city area) there was a significant higher increase in CPK
levels in SW than in control subjects, as well as a higher reduction in LFTs. We
also found a significant higher increase in diastolic BP and decrease in HRV among
sugarcane workers in harvest period. Another important result, was the statistically
significant reduction in antioxidants enzymes SOD, GST and GPX in the harvest
period, much more expressive among sugarcane workers than in control subjects.
We conclude, therefore, that even in healthy populations, exposure to biomass out-
door pollution can cause cardiopulmonary detrimental effects with potential clinical
relevance and that such impacts can be probably explained by the physiopathologic
pathway of oxidative stress.

P4194
Serum biomarkers analysis in workers with occupational salt dust exposure
in underground conditions in dependence of length of service
Nicolaj Denisevich1, Ekaterina Kolesneva2, Lyudmila Dubovskaya2,
Igor Volotovski2. 1Outpatient Department, Belaruskalij, Soligorsk, Belarus;
2Institute of Biophysics and Cell Engineering, National Academy of Sciences of
Belarus, Minsk, Belarus

Objective: We assessed serum biomarkers distribution in underground workers
with occupational salt dust exposure in dependence of length of service.
Methods: Serum samples of male donors who are not working at Belaruskaly,
and workers employed in underground working conditions of Belaruskaly with a
mean age 40±7 years were enrolled. All donors were divided into 4 groups.Group
I included healthy donors who do not work in the enterprise; II - workers with un-
derground work experience of 5 years; III- consisted of workers with underground
work experience of 5 to 15 years; IV - workers with underground experience of
more than 15 years.To analyze the qualitative composition of serum proteins were
obtained by two-dimensional maps of proteins in blood serum from healthy donors
and the study group by two-dimensional gel electrophoresis.Proteomic maps were
statistically analyzed in dependence of length of service.
Results: We found that total protein value in group II-IV differed from the sam-
ples of the 1st group. No statistically significant changes nave been revealed in
the serum protein composition of underground workers.Proteomic maps revealed
abnormalities indicating the presence of inflammation in the bronchopulmonary
system of workers. This could be the diagnostic indicator of early stages of lung
diseases in the absence of clinical evidence.
Conclusions: Analysis of serum proteome changes under the influence of sylvi-
nite aerosols could help to search for specific biomarkers of the body functioning
of workers under the influence of occupational factors and predict risk of lung
morbidity in occupational exposure to sylvinite aerosols.

P4195
Occupational risk factors may be of importance to define populations
suitable to screening of lung cancer
Christophe Paris1, Eve Bourgkard2, Maria Gonzales3, Julie Corvisier1,
Gaelle Feicht1, Nicolas Courouble1, Christelle Clement-Duchene4,
Amandine Luc1, Isabelle Stucker5, Patrick Brochard6, Jacques Benichou7.
1U954, INSERM, Vandoeuvre Les Nancy, France; 2Epidemiology, INRS,
Vandoeuvre Les Nancy, France; 3Occupational Diseases Dpt, University
Hospital, Strasbourg, France; 4Pneumology, University Hospital, Vandoeuvre Les
Nancy, France; 5U754, INSERM, Villejuif, France; 6Occupational Diseases Dpt,
University Hospital, Bordeaux, France; 7Biostatistics Dept., University Hospital,
Rouen, France

Aims: To estimate the attributable fractions (AF) of lung cancer to occupational
exposures in an area characterized by its high lung cancer incidence and a past in
heavy industry.
Methods: A population-based case-control study was performed in the Northern
part of Lorraine, France (2006 to 2010). Cases were defined as males with histo-
logically confirmed lung cancer. Controls were selected by a random digit dialing
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procedure in the study area. All cases and controls were interviewed in a face
to face interview in order to fill in standardised questionnaires on risk factors of
lung cancer. Occupational exposures were assessed using both a lifelong list of
all jobs held for at least one month, specific questionnaires of industrial activities
and job-tasks questionnaire. Qualitative and quantitative occupational exposure
indices were then calculated. AF and CI95% were computed for each occupational
exposure index and globally for all significant occupational exposures.
Results: 219 cases and 520 controls were included in this study. After adjustment
on age, smoking duration, time since quitting smoking, a significant dose-response
relationships were found with log of cumulative exposure per unit for asbestos
(OR: 1.175, p=0.003), silica (OR: 1.109, p=0.001) and Polycyclic Aromatic Hy-
drocarbons (OR: 1.175, p=0.007). AF were ranged between 38% (CI95% 27-48)
and 57% (CI95% 42-68) according to different models, for these three agents or
their association.
Conclusion: According to very high AF observed in this study, these results
strongly suggest to include occupational risk factors in definition of populations at
high risk of lung cancer for the secondary prevention of lung cancer.

P4196
Feather duvet and idiopathic pulmonary fibrosis
Ferran Morell1, Ana Villar1, María-Jesus Cruz1, Mª Angeles Montero2,
Xavier Muñoz1. 1Respiratory, Hospital Vall d’Hebron, Barcelona, Spain;
2Pathology, Hospital Vall d’Hebron, Barcelona, Spain

Introduction: Up to 5% to 10% of cases of idiopathic pulmonary fibrosis (IPF)
may actually be hypersensitivity pneumonitis (HP) that has been erroneously di-
agnosed. The hypothesis of this study is that exposure to a feather-filled duvet or
pillow can be a cause of pulmonary fibrosis that is erroneously diagnosed as IPF.
Material and methods: Between 2004 and 2010, 318 consecutive patients were
studied. The diagnosis was based on internationally established criteria. Emphasis
was placed on detecting transitory exposure to a possible environmental agent,
particularly the use of a feather duvet or pillow. Furthermore, in patients whose
questioning revealed exposure to an uncommon causal antigen or low-intensity
exposure, specific IgG to antigen extract was determined, and specific bronchial
challenge (SBC) were carried out. Surgical lung biopsies (SLB) were reviewed.
Results: 60 patients were diagnosed with IPF. 24 patients had previous contact
with a feather duvet or pillow for at least one year. In 15 patients the final diagnosis
was HP; 8 by SBC and 2 by characteristic pathologic findings. HP was diagnosed
in 3 patients with atypical usual interstitial pneumonia in SLB+ positive IgG testing
and in 2 patients with bronchoalveolar lavage lymphocytosis (>20%) and positive
specific IgG to the causal agent. In 36 patients without previous contact, HP was
diagnosed in 8 patients.
Conclusion: In IPF, thorough clinical questioning can reveal the existence of a
low-intensity, but persistent exposure to a known causal agent. HP due to exposure
to a feather duvet can be the cause of some cases of pulmonary fibrosis, a condition
that can have different prognosis.
This abstract in funded in part by Fis PI1001577

P4197
The value of lymphocytosis in bronchoalveolar lavage in the differential
diagnosis between idiopathic pulmonary fibrosis and chronic hypersensitivity
pneumonitis
Ana Villar, Ferran Morell, Javier de Gracia, Mario Culebras. Pulmonology,
Hospital Vall d’Hebron, Barcelona, Spain

Introduction: Bronchoalveolar lavage (BAL) is a minimally invasive, well-
tolerated bronchoscopy procedure which plays an important role in the diagnosis
of interstitial lung disease (ILD). We assessed the value of lymphocytosis in BAL
fluid for the differential diagnosis.
Material and methods: Prospective study of all the 318 patients with ILD through
2004-2010. During the diagnostic process, cytological and immuno-histochemistry
studies of BAL fluid were performed.
Results: We studied 318 patients with ILD (57 FPI, 92 NH, 45 Sarcoidosis). BAL
was performed in 230 patients (72%), obtaining median lymphocyte percentages
of 8%, 20% and 25% in IPF, HP and Sarcoidosis respectively. Lymphocyte counts
were >60% in non IPF patients, 5% of HP and in 2% of Sarcoidosis patients; were
>30% in non IPF, 18% HP and 29% Sarcoidosis, and >20% in 5% IPF, 32% HP
and 33% Sarcoidosis.
In a study focused exclusively on chronic NH occurring with IPF criteria (ATS/ERS
criteria) (n=60), three presented lymphocytosis >20% but were ultimately diag-
nosed with HP. Lymphocytosis >15% was found in 5/11 (45%) IPF and 3+3/11
(55%) of patients with final diagnoses HP. Lymphocytosis between 10-15% was
present in 8/14 (57%) IPF and 6/14 (43%) HP. No significant differences were
found in the cellular profile between IPF and HP.
Conclusions: Lymphocytosis >20% is also a characteristic of HP and Sarcoidosis,
since is very rarely found in IPF (5% in our series). In chronic HP the absence
of lymphocytosis in BAL >20% does not rule out the diagnosis (35% diagnosed
with HP in our series).
This abstract is funded in part by Fis 1001577

P4198
The relation between air pollution and respiratory tract diseases by months
in Duzce City of Turkey
Ege Gulec Balbay1, Oner Balbay2, Peri Arbak2, Ali Nihat Annakkaya2. 1Dept.
of Chest Diseases, Duzce Ataturk State Hospital, Duzce, Turkey; 2Dept. of Chest
Diseases, Duzce University School of Medicine, Duzce, Turkey

Aim: To investigate the relationship between levels of particulate matter (PM10)
and sulphur dioxide (SO2) and the patients with COPD, asthma, respiratory tract
infection (respiratory tract disease-RTD) applied to policlinics in the central part
and counties of Duzce.
Material: Between 1 January 2009 and 31 December 2009 in Duzce Ataturk State
Hospital, the patients diagnosed as RTD at chest, internal medicine, ENT, pediatric
polyclinics were retrospectively evaluated. The monthly average values of SO2

and PM10 obtained from the official data of Ministry of Environment and Forests.
Results: 53.1% of 29,367 cases were female. 64.4% of cases were adults. The
average SO2 and PM10 concentration was highest in November, December, Jan-
uary and those were the lowest in July, August, September and October. Acute
bronchitis were higher than the remaining in January (26.9%) and December
(25.4%), while those were the lowest in July 16.4%) and September (20.4%), re-
spectively. COPD were more frequent in January (10%), February (10.9%), March
(13.1%), but less in September (5.9%). Asthma were most admitted in December
(10.6%), January (9.6%) but less frequently in September (6.1%). Pneumonia were
frequently admitted in November (10.6%), January (9.6%). The allergic rhinitis
was the most common at the seaside (119/479, 24.8%) (p=0.000). Upper RTD
(58%) were higher than the lower RTD in the months that the air pollution was
the highest (p=0.000).
Conclusion: It was speculated that polyclinics admissions of COPD, asthma, acute
bronchitis, pneumonia seem to be associated with air pollution and also living in
the seaside may lead to more increase in applications regarding allergic rhinitis.

P4199
Influence of high values of air pollutants on number of asthma exacerbations
in children from Pancevo in years 2009 and 2010
Stanisa Baumann1, Slobodan Prodanovic1, Stefan Baumann2,
Jasmina Prodanovic3, Svetlana Pakaski3, Marija Deanovic3, Milica Tanaskovic4.
1Children’s Department, General Hospital Pancevo, Pancevo, Serbia; 2Medical
School, University of Belgrade, Belgrade, Serbia; 3Children’s Health Center,
Helath Center Pancevo, Pancevo, Serbia; 4Occupational Medicine, Public
Health, Pancevo, Serbia

Introduction: Air pollution is well known for it’s influence on development
of asthma. Children with asthma are specially vulnerable on high levels of air
pollutants.
Aim: To show that elevated air pollution (tar, SO2, NO2,TSP, NH3 and benzene)
have significant influence on acute exacebations of asthma in children.
Method and results: We have monitored daily concentrations of tar, SO2. NO2,

TSP, NH3 and benzene in city of Pancevo in October, November, December,
January and February and number of children who visited pediatrician due to acute
asthma exacerbation. We have excluded other months to avoid influence of higher
levels of pollen. We have observed that during periods with high peaks of tar, TSP
and benzene, larger number of children had acute asthma exacerbation and visited
pediatrician. SO2, NO2 and NH3 were within legally permited range.
Results have shown that in year 2009 in January, February, October, November
and December tar, TSP and benzene were above permited values 73 days and in
that period 1736 children had asthma exacerbation. In the same period in 2010
the same air pollutants were 44 days above permited values and 939 children had
asthma exacerbation. During periods with air polution below permited values in
2009, 1331 children had asthma exacerbation in 78 days, and in 2010, 1508 in 107
days. This difference is statistically significant, which was confirmed by χ2 – test,
for year 2009 χ2 = 3.987, and for 2010 χ2 was 4.91, p> 0.05.
Conclusion: High concentrations of tar, TSP and Benzene have significant influ-
ence on larger number of asthma exacerbations in children, specialy during periods
of oversteping legally permited concentrations.

P4200
The relationship of air pollution and surrogate markers of endothelial
dysfunction in a population-based sample of children
Mohammadreza Modaresi, Perinaz Poursafa, Roya Kelishadi, S.H. Javanmard.
Pediatrics Department, Children’s Medical Center, Tehran, Islamic Republic of
Iran Cardiac Research Center, Isfahan University of Medical Sciences, Isfahan,
Islamic Republic of Iran Cardiac Research Center, Isfahan University of Medical
Sciences, Isfahan, Islamic Republic of Iran Cardiac Research Center, Isfahan
University of Medical Sciences, Isfahan, Islamic Republic of Iran

Background: This study aimed to assess the relationship of air pollution and
plasma surrogate markers of endothelial dysfunction in the pediatric age group.
Methods: This cross-sectional study was conducted in 2009-2010 among 125
participants aged 10-18 years. They were randomly selected from different areas
of Isfahan city, the second large and air-polluted city in Iran. The association of
air pollutants’ levels with serum thrombomodulin (TM) and tissue factor (TF) was
determined after adjustment for age, gender, anthropometric measures, dietary and
physical activity habits.
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Results: Data of 118 participants was complete and was analyzed. The mean age
was 12.79 (2.35) years. The mean pollution standards index (PSI) value was at
moderate level, the mean particular matter measuring up to 10 mum (PM10) was
more than twice the normal level. Multiple linear regression analysis showed that
TF had significant relationship with all air pollutants except than carbon monoxide,
and TM had significant inverse relationship with ozone. The odds ratio of elevated
TF was significantly higher in the upper vs. the lowest quartiles of PM10, ozone
and PSI. The corresponding figures were in opposite direction for TM.
Conclusions: The relationship of air pollutants with endothelial dysfunction and
pro-coagulant state can be an important factor in the development of atherosclerosis
from early life. This finding should be confirmed in future longitudinal studies.
Concerns about the harmful effects of air pollution on children’s health should
be considered a top priority for public health policy; it should be underscored in
primordial and primary prevention of chronic diseases.

P4201
Prediction of the acute mountain sickness using SaO2 indices at rest and
exercise in hypoxic conditions
Akpay Sarybaev, Almaz Akunov. High Altitude Medicine, National Centre of
Cardiology and Internal Medicine, Bishkek, Kyrgyzstan

The aim of the study was to compare the oxygen saturation at rest and exercise
during the simulated high altitude ascent in subjects who had suffered from acute
mountain sickness (AMS) as well as healthy subjects. Ninety seven subjects were
divided into three groups depending on the Lake Louise score during the previous
staying at high altitude (3800 m above sea level). The 1st, control, group consisted
of 62 people without AMS symptoms; the 2nd group included 18 patients with
mild AMS (3-4 points in LL score) and 17 subjects with moderate to severe AMS
made the 3rd group (5 or more points in LL score). SaO2 indices were taken at
rest and after 5 minute of strenuous bicycle test both at normoxia (760 m) and
inside the hypobaric chamber (4500 m above sea level, 30 minutes).
Results: It was revealed that rest oxygen desaturation rate was significantly higher
in the 2nd and 3rd group compared with the 1st, control, group (rest �SaO2
– 16,0±0,5% and 16,5±7% compared with 14,2%, p>0,05) while the exercise
oxygen desaturation rate was significantly higher in the 3rd group compared with
1st and 2nd group (exercise �SaO2 – 24,7±0,8% compared with 18,5±0,8% and
21,7%, p>0,05).
Conclusion: Both rest and exercise indices of oxygen saturation during the simu-
lated ascent to high altitude may be used as prediction markers for acute mountain
sickness.

P4202
Airborne particulate matter (PM10) decreases respiratory activity in
mitochondria isolated from lung tissue
Norma Laura Delgado-Buenrostro1, Verónica Freyre-Fonseca1, Claudia
María García-Cuéllar2, Yesennia Sánchez-Pérez2, Yolanda I. Chirino1. 1Unidad
de Biomedicina, Facultad de Estudios Superiores Iztacala, Estado de México,
Mexico; 2Subdirección de Investigación Básica, Instituto Nacional de
Cancerología, Mexico City, Mexico

Airborne particulate matter (PM10) has potential adverse health effects in human,
especially in lung tissue and those effects are related to an increase in several dis-
eases and cancer. We have previously demonstrated that PM10 increases reactive
oxygen species (ROS) formation, decrease in antioxidant enzymes activity and
these effects are observed under sub-lethal conditions. In this regard, mitochondria
are the main source of ROS but little is known about alterations induced in mito-
chondrial function after PM10 exposure. We hypothesized that if PM10 induces an
increase in ROS generation, it could be possible to find alterations mitochondrial
function. To test our hypothesis we exposed enriched mitochondria preparations
from lung tissue of rat for 1 hour to the following PM10 concentrations: 1, 5, 10,
30 and 50 μg/mL. We measured the oxygen consumption after PM10 exposure
using a Clark type electrode and also the activity of mitochondrial complexes.
In addition, the mitochondrial membrane potential was determined by rhodamine
123 staining using confocal microscopy. Our results showed a decrease in the
respiratory control index and ADP phosphorylation over 50%, a decrease in the
activity of complex IV and an important decrease in mitochondrial membrane
potential. In conclusion, PM10 induces a decrease in oxygen consumption, ADP
phosphorylation and loss of mitochondrial membrane potential. These effects are
related to the decrease in activity of complex IV. Our research will be guided
to investigate if the mitochondrial alterations induced by PM10 exposure could
be related to mitochondrial dysfunction and metabolic alterations found in cancer
cells.

P4203
Prevalence of asthma and allergy symptoms and pulmonary function testing
in sugar cane and tobacco field workers in Honduras
John Stevens, Howard Eigen, Mario Diaz. Pediatrics, Indiana University School
of Medicine, Indianapolis, IN, United States

We previously demonstrated a very high prevalence of wheezing (89%) and lower
pulmonary function tests (PFT) in rural Honduran children of the Rio Grande
O Choluteca valley where sugar cane is burned 8 months of the year compared

to children of Jamastran valley (17% wheezing) where no crops are burned. We
applied a similar asthma/allergy questionnaire and performed PFT on sugar cane
field workers (SC) of the Rio Grande O Choluteca valley and tobacco field workers
(TOB) of the Jamastran valley. Tables 1 & 2 summarize questionnaire findings and
PFT values of the two groups.

Table 1. Questionnaire findings

Type Worker Age (yrs) Years Ever Wheeze Night Chronic Itchy
±1SD Worked Wheeze 12 mos Cough Rhinitis Eyes

SC (n=50) 24.4±8.4 5.4±5.1 38% 26% 68% 52% 40%
TOB (n=68) 51.0±12.4 13.6±10.1 45% 31% 61% 41% 50%
p <0.0001 <0.0001 NS NS NS NS NS

Table 2. PFT % predicted (mean ± 1SD)

Type Worker FVC FEV1 FEF25-75

SC 99.9±13.2 102.7±14.2 107.5±28.0
TOB 112.3±20.4 111.8±21.9 111.3±37.9
p 0.0003 0.012 NS

We found the SC workers to be significantly younger with thus fewer years
working in the fields compared to the TOB workers. Both groups were found
to have similarly high prevalence’s of ever wheezed, wheezed in last 12 months,
night cough, smoking frequency, chronic rhinitis and conjunctivitis. SC workers
have significantly lower FVC and FEV-1. We conclude that both SC and TOB
field workers in Honduras have a high prevalence of asthma and allergy symptoms
and SC workers, although younger with fewer years of exposure, have lower
pulmonary function. Individual air quality sampling of the two groups is needed
to delineate the contribution of environmental work exposure to these findings.

P4204
Asthma and allergy to laboratory animals in university employees: Need for
prophylaxis
Erica Ferraz1, Luisa Karla Arruda1, Marcos C. Borges1, Satoshi Kitamura2,
Ericson Bagatin2, Elcio Oliveira Vianna1. 1Department of Medicine, Medical
School of Ribeirão Preto, University of S. Paulo, Ribeirão Preto, S. Paulo, Brazil;
2Area of Occupational Health, State University of Campinas, Campinas, S.
Paulo, Brazil

Introduction: Subjects exposed to laboratory animals are at high risk of devel-
oping respiratory and allergic diseases. The reported prevalence of occupational
asthma ranges from 1.4 to 9.5%, and occupational rhinitis from 2.9 to 18.8%
(reviewed by Foletti, I. et al. Allergy 2008; 63:834-41). In the moment, few studies
have looked at programs to prevent these diseases.
Objectives: To assess the prevalence of asthma and atopic sensitization to com-
mon allergens, and to evaluate the employment of prophylactic measures in two
Brazilian universities.
Methods: Subjects exposed to laboratory animals in two Brazilian universities
(University of S. Paulo and State University of Campinas) answered to specific
questionnaires to assess work conditions, underwent spirometry, bronchial provo-
cation with mannitol, and skin prick tests to eleven common allergens and five
work-related allergens (rat, mouse, guinea pig, hamster, and rabbit).
Results: Eighty-five subjects (38±11 years old, 59 men) were evaluated. Fourty-
four (51.8%) subjects were sensitized to at least 1 common allergen, and nine
(10.6%) were sensitized to at least 1 work-related allergen. Twelve subjects (14%)
presented hyperresponsiveness to mannitol. Personal protective equipments were
available at work for 98%; however, 51% did not wear mask all the time when in
contact with animals. Twenty-six percent of subjects received formal orientation
about the risk assessment and hazard recognition related to laboratory animal
allergy.
Conclusion: In this ongoing study, prevalence was relevant to support prophylactic
measures. These measures need reinforcement.

P4205
COPD and exposure to smoke biomass in non-smokers women in a
semi-rural region of Tunisia
Nada Rahmouni, Ines Zendah, Ibtihel Khouaja, Leila Bayahi, Amel Khattab,
Habib Ghedira. Pulmonary Department I, Abderrahmen Mami Hospital, Ariana,
Tunisia

Many studies have suggested that biomass smoke is a risk factor for COPD and
this study is conducted to compare, in non-smokers housewives, the prevalence of
COPD symptoms and airway obstruction as related to biomass exposure.
Methods: From April to October 2010, 243 women over 30 years-old were ran-
domly selected from a municipal list of the semi-rural city of Kasserine in Tunisia.
Among the 140 non smokers women who consent to be explored, 81 (58%) are
exposed to smoke biomass from traditional wood cooking (n=47) or traditional
coal house heating (n=20) or both (n=14). An auto-questionnaire was administered
and FEV1 and FEV6 were measured using an expiratory flow meter (PiKo-6).
Results: Age of exposed and non exposed housewives did not differ (48±12
yrs-old vs 48±12 yrs-old; p=1) but exposed women have lower education level
(p<0.05) with higher jobless rate (73% vs 32%; p<0.05). Respiratory COPD-
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related symptoms were more frequent in exposed women either Cough (81% vs
19%;p<0.01) or Dyspnea (76% vs 24%;p<0.01). An FEV1/FEV6 of less than70%,
considered as diagnostic of an obstructive disease, was more prevalent in exposed
group (23.53% vs 4.16%; p<0.001).
Conclusion: COPD-related symptoms and airway obstruction are significantly
more prevalent in non smokers women, from semi rural area in Tunisia, exposed
to biomass smoke from traditional wood cooking or traditional coal house heating.

P4206
Snoring and obstructive sleep apnea among former World Trade Center
(WTC) rescue workers and volunteers
Rafael de la Hoz1, Jorge Mallea2, Sasha Kramer1, Bienenfeld Laura1,
Aurora Rashmi2. 1Preventive Medicine, Mount Sinai School of Medicine, New
York, NY, United States; 2Medicine, Mount Sinai School of Medicine, New York,
NY, United States

Background: Snoring and sleep disorders are common among individuals with
adverse health effects from their WTC work exposures. Previous observations
seemed to suggest that some forms of sleep disordered breathing (SDB) could
be more prevalent in this population. We reviewed the results from nocturnal
polysomnograms (PSG), to investigate whether REM-related OSA, and upper
airway resistance syndrome (UARS) were more frequently diagnosed among
WTC-exposed subjects compared to unexposed subjects.
Methods: 656 nocturnal PSGs performed at our sleep center were reviewed, 272
of them in former WTC workers. The diagnoses were categorized as: no SDB,
simple snoring, REM-related OSA, UARS, and mild, moderate, and severe OSA.
Bivariate and logistic regression analyses were used to examine differences in
diagnoses between the two groups, using age, gender, body mass index (BMI) as
predictors.
Results: The WTC group had a significantly higher predominance of the male
gender (86.8% vs. 56.3%, p<0.001), but slightly lower mean BMI (31.4 vs.
33.2 kg/m2, p=0.002). Table 1 summarizes the diagnoses on PSG. There was no
significant difference between the two groups by Chi square (p=0.56), or logistic
regression (p=0.77) with adjustment for the 3 significant predictors (age, gender,
and BMI, all p<0.0001).

No SDB Snoring UARS RROSA MildOSA ModOSA SevOSA

WTC 16 11 17 17 80 58 73
Non-WTC 32 21 20 22 119 63 107
Total 48 32 37 39 199 121 180

Conclusions: We did not detect any difference in the diagnoses derived from
PSG between the WTC-exposed and unexposed subjects. OSA was significantly
associated with age, BMI, and gender in this patient population.

P4207
Black carbon content in PM as a metric to evaluate the impact of the car-free
Sundays of winter 2011 on air quality in Milan
Ario Alberto Ruprecht1, Giovanni Invernizzi1, Cinzia De Marco2,
Roberto Mazza2, Grisa Mocnik3, Constantinos Sioutas4, Dane Westerdahl5.
1LARS Environmental Research Laboratory, SIMG-Societa’ Italiana di Medicina
Generale - ISDE International Society of Doctors for the Environment, Milano,
Italy; 2Fondazione IRCCS, Istituto Nazionale dei Tumori, Milano, Italy; 3R&D
Laboratory, Aerosol, Ljubljana, Slovenia; 4Civil & Environmental Engineering,
University of Southern California, Los Angeles, CA, United States; 5Research
Dept., Cornell University, Ithaca, NY, United States

Foreword: By the 13th of February 2011 the number of days exceeding 50 μg/m3

of PM10 was over the EU annual limit of 35. The Milan Municipality decided to
stop traffic 8 am to 6 pm on Sunday on Jan 30th and Feb 06th 2011 to reduce
pollution. The decision was opposed by detractors, who claimed that no data were
available about the efficacy of the restriction.
Scope: To measure outdoor PM10, PM2.5, PM10, and black carbon (BC) during
car free Sunday and normal traffic days, and to compare air quality as the percent
content of BC in PM (BC/PM).
Methods: Instrumentation: mass analyzer mod. Aerocet 531 (MetOne, USA) for
PM concentrations, Microaethalometer mod. AE51 (Magee, USA) for BC. Proce-
dure: the instruments were located at walkside in Corso Buenos Aires and were
left operating 04:00 to 07:00 p.m. from Friday to Monday. Traffic density was also
recorded.
Results: Overall% BC/PM mean (SD) was 5.8 (2.3) during the car free Sundays
as compared to 12.04 (4.8) during the free traffic days (p<0.01).

Table 1. Percent black carbon content in PM during car-free Sundays vs normal traffic days

Car-free Sunday Jan 30th Normal traffic
and Feb 06th 2011 on Friday, Saturday and Monday

% BC/PM ratio mean (SD) 5.80 (2.3)* 12.04 (4.8)

*p<0.01 Student’s t-test

Mean traffic density was 342 and 1858 vehicles/h during the car-free and normal
traffic days, respectively.

Conclusion: During the 2 car-free Sundays, a great improvement in air quality
was observed, with over 50% reduction in BC/PM ratio. These data show that car
free Sundays represent a useful environmental intervention to protect people from
traffic proximity pollution, a well known respiratory and CV risk factor.

P4208
The evaluation of the influence of occupational and non-occupational factors
on the development of occupational COPD
Nailya Mazitova, Anatoly Saveliev, Julia Galiullina, Aigul Ziganshina,
Zuhra Berheeva, Nail Amirov. Hygiene and Occupational Medicine Department,
Kazan State Medical University, Kazan, Russian Federation Department of
Environmental Systems Modeling, Kazan State University, Kazan, Russian
Federation Hygiene and Occupational Medicine Department, Kazan State
Medical University, Kazan, Russian Federation Hygiene and Occupational
Medicine Department, Kazan State Medical University, Kazan, Russian
Federation Hygiene and Occupational Medicine Department, Kazan State
Medical University, Kazan, Russian Federation Hygiene and Occupational
Medicine Department, Kazan State Medical University, Kazan, Russian
Federation

Occupational exposure is a known risk factor for chronic obstructive pulmonary
disease (COPD). However the contribution of occupational exposure and smoking
to COPD development has not yet been quantified.
Aims and objectives: The aims of this study were to ascertain the prevalence
of COPD among industrial workers and to establish the relative contributions of
smoking and occupational factors.
Methods: A cross-sectional study of 1,397 randomly selected industrial work-
ers has been conducted. Among them, 625 had occupational exposure to vapor,
gas, dust or fumes (VGDF). Baseline spirometry was performed for all the par-
ticipants. Those with airflow limitation (FEV1/FVC <0.70) were examined by
post-bronchodilator test. All the participants answered to questionnaire included
the information on occupational history, respiratory symptoms and smoking habits.
Results: The overall prevalence of COPD was 7.5%, the odds ratio (OR) of occupa-
tional COPD development was 5.8 (95%CI 3.5-9.5; p<0.0001) with PAR%=20.3.
Analysis of linear predictors in regression model showed that the effect of smoking
on the COPD development ranges from 5 to 40% depending on other factor values.
Meanwhile, the contribution of occupational factors in the development of COPD
monotonously and significantly (p<0.0001) increased with the growth of WGDF
levels: OR was from 1.8 (95%CI 0.9-3.5) to 28.4 (95%CI 13.8-58.6), PAR% from
1.2 to 28.8.
Conclusions: Smoking and VGDF are interacting factors and their influence can
be considered as comparable under certain conditions. Thus, the prevention of
COPD should include not only smoking cessation, but also reducing the levels of
the occupational factors.

426. Anti-smoking interventions: prevention and
treatment

P4209
Breast change perception in women after smoking cessation
Cinzia De Marco1, Giovanni Invernizzi1,2 , Rosalba Miceli3, Luigi Mariani3,
Anna Villarini1, Elena Munarini1, Roberto Mazza1, Roberto Boffi1. 1Tobacco
Control Unit, Istituto Nazionale Tumori, Milan, Italy; 2Italian Academy of GPs,
SIMG, Milan, Italy; 3Medical Statistics and Biometry Unit, Istituto Nazionale
Tumori, Milan, Italy

Aims and background: There are several barriers to smoking cessation that are
unique to women. Compared to men, women report lower levels of motivation to
quit and greater perceived difficulty with cessation. However, recent studies might
favour commitment by women to quit through higher risk perception related e.g. to
the development of premature facial wrinkling or to the decrease of mammographic
density due to cigarette smoking.
Methods: To evaluate the perception of breast change after cessation and its possi-
ble motivational effect on manteinance, we interviewed 25 premenopausal women
who had quit ≥ 1 year before. We obtained information and discussed with them
about change in breast size and turgor. The two groups of women with and without
breast change were statistically compared. with the non-parametric Mann-Whitney
test (continuous variables) and the Fisher test (categorical variables).
Results: Median age was 41 years (range: 30-49 years). Median CO before quitting
was 18 ppm and PY was 22.5; both these parameters characterize a category of
mild smokers. Sixteen women (64%) reported breast change at 6 months after
smoking quitting. Such an outcome was paralleled by only moderate effects on
weight or BMI increase after quitting: Notably, of the 16 women with breast
change, only 3 (19%) with a normal baseline BMI showed a BMI increase to >25.
Conclusions: These results indicate that women in pre-menopausal status reported
subjective perception of change in breast size after smoking cessation, which may
not be totally explained by weight gain. Further studies are needed to understand
the effect, if any, of such perception on motivation to quit smoking.
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P4210
Smoking prevalence and its effect on lung function and soluble adhesion
molecules levels in medical students
Ekaterina Makarova1, Nikolay Menkov1, Natalia Lubavina1, Monica Shonia1,
Galina Varvarina1, Victor Novikov2. 1Propedeutics of Internal Medicine,
Medical State Academy, Nizhny Novgorod, Russian Federation; 2Cell and
Molecular Biology, Lobachevsky State University, Nizhny Novgorod, Russian
Federation

The purpose of the study was to investigate the prevalence of tobacco smoking
in students of Nizhny Novgorod Medical State Academy (Russia) and its effects
on lung function and serum levels of soluble intercellular adhesion molecules
(sICAM) sCD50 (sICAM-3) and sCD54 (sICAM-3).
Materials and methods: Data were collected between 2009-2010 using a struc-
tured questionnaire on 149 medical students (42 males and 107 females), aged
20±1 years. The questionnaire included questions regarding personal character-
istics, dependence and quitting smoking, consequences on health. Lung function
tests were performed in 31 students (16 smokers and 15 non-smokers). The serum
concentrations of sICAM-1 and -3 were determined using ELISA-method.
Results: There were 18,8% of current smokers (from which 46% females); an
index of duration of smoking was 3,0±1,9 pack/years. The early age of the be-
ginning of smoking (of 9-14 years) has been registered. Means of FVC and PEF
in smoking students were significantly lower than in non-smoking (81,1±5,9 vs
87,5±9,1% and 75±9,7 vs 84,9+7,6%, respectively). The serum levels of sCD50
and sCD54 in smoker (140,4±57,7 U/l and 78,9±29,7U/l, respectively) were
significantly reduced compared with non-smoker (242,4+54,4 U/l and 172,7+51,5
U/l, respectively).
Conclusion: These results indicate high level of tobacco use among medical
students in this Russian city, especially among females. The reduced levels of FVC
and PEF, as well as of sICAM-1 and -3 in smoker compared with non-smoker
were revealed. Decrease in levels of sCD50 and sCD54 in smokers might be due
to inhibitory effect of smoking on intercellular adhesion.

P4211
The role of smoking in development of endothelial dysfunction in patients
with COPD in combination with AH
Oxana Belina1, Natalia Shaporova1, Maria Menshutina2, Vera Achkasova2,
Olga Galkina3, Margarita Kadinskaya3, Vera Didur1. 1General Practice
Department, Saint-Petersburg Pavlov’s State Medical University,
Saint-Petersburg, Romania; 2Pathophysiology Department, Saint-Petersburg
Pavlov’s State Medical University, Saint-Petersburg, Russian Federation;
3Department of Laboratory Diagnostics, Saint-Petersburg Pavlov’s State Medical
University, Saint-Petersburg, Russian Federation

Endothelial dysfunction (ED) is a pathological finding of COPD and arterial
hypertension (AH) at different stages.Incidence of AH in patients with COPD
is higher than in the population.The important risk factor of COPD and AH is
smoking which may initiate vascular impairment by stimulate adhesion molecule
expression and leukocyte adhesion to endothelium.
Aims: The purpose of study was to find out the role of ED in the pathogenesis of
COPD in combination with AH using sVCAM-1, and to study the reversibility of
changes in the endothelium after smoking cessation.
Methods: Plasma levels of sVCAM-1 were quantified by ELISA in age-matched
45 patients with COPD and AH (mean age 61±6,5) that were either current smok-
ing COPD patients with AH (n=12) and COPD ex-smokers with AH (n=12),to be
compared with smokers (n=10) and nonsmokers with AH (n=11).
Results: The comparison of smoking (19.5±4.8) and ex-smoking (15.5±3.6)
COPD patients with AH revealed that level of sVCAM-1 was higher in smokers
(p<0.05). There is no difference in smokers with AH (14.7±5.4) comparing with
non-smokers (16.5±4.7). We have found difference between smokers with COPD
and AH and smokers with AH (p<0.05), and a correlation between sVCAM-1
plasma level and the age (r=0.46,p<0.05).
Conclusions: Our results show that COPD smokers with AH have more evident
expression of adhesion molecule to endothelium to be compared with ex-smokers.
The combination of COPD and AH has more evident contribution in development
of ED.The less evident of ED in ex-smoking patients shows reversibility of these
changes.Correlation between sVCAM-1 and age shows that ED in elderly patients
plays important pathogenetic role in comparing with middle age patients.

P4212
Acute effects of water-pipe smoking on pulmonary function and
cardio-pulmonary exercise capacity in healthy subjects
Feras Hawari1,2 , Hiba Ayub1, Nour Obeidat1, Iyad Ghonimat2,
Sahar Dawahrah2, Thomas Eissenberg3. 1Cancer Control Office, King Hussein
Cancer Center, Amman, Jordan; 2Medicine, King Hussein Cancer Center,
Amman, Jordan; 3Psychology and Institute for Drug and Alcohol Studies,
Virginia Commonwealth University, Richmond, United States

Background: Waterpipe tobacco smoking (WTS) has gained popularity, but the
physiologic effects of WTS have not been extensively studied. Studies that have
evaluated the impact of WTS have focused on its chronic effects or have only eval-
uated limited parameters. In a pilot study, we evaluated the acute effects of WTS
on lung function and exercise capacity in water-pipe users. We hypothesized that

acute exposure to WTS alters pulmonary function and cardio-pulmonary exercise
test (CPET) responses.
Methods: We recruited 15 healthy WTS male subjects (S). We used a single-
group pre-test (having abstained from WTS for at least 48 hours before testing)
post-test (within half an hour of 45-minute WTS session in a café design). We
performed spirometry and CPET (cycloergometer; 2-min 20-Watt warm-up and
25-Watt increase every 2-min for 10 min).
Results: Mean age was 21.2 years; average carbon monoxide pre-test was 4.6 ppm
and 27.5 ppm post-test; forced expiratory volume in one second (FEV1) decreased
in 7/15 S by 0.48 L/sec (9%), forced expiratory flow from 25% to 75% of vital
capacity (FEF25-75%) decreased in 11/15 S by 0.65 L/sec (12%). Breathing reserve
decreased in 10/15 S by 10.2%; oxygen pulse decreased in 9/15 S by 2.4 mL/beat
(19%); 8/15 S could not complete the CPET after WTS (8.29 min average), vs.
6/15 S pre-WTS (8.33 min average); 9/15 S reported greater degree of shortness
of breath at mid/peak exercise using Borg scale; among those completing exercise
time pre and post (6/15 S), maximum oxygen consumption (VO2max) dropped in
5/6 S.
Conclusion: Acute WTS causes impairment in pulmonary function and CPET
ventilatory and cardiovascular responses.

P4213
Waterpipe smoking in Lebanese women: A lower prevalence but a higher risk
of dependence
Pascale Salameh1, Georges Khayat2, Mirna Waked3. 1Faculties of Public Health
& of Pharmacy, Lebanese University, Beirut, Lebanon; 2Pulmonology, Hotel
Dieu de France Hospital, Beirut, Lebanon; 3Pulmonology, Saint George
Hospital, Beirut, Lebanon

Introduction: Waterpipe smoking has gained in popularity among Lebanese
women. Our objective was to evaluate whether nicotine dependence is higher in
smoking women compared with men.
Methods: Data were taken from a cross-sectional study on Lebanese residents
aged 40 years and above. After an oral informed consent, subjects answered a
questionnaire, including smoking history, cigarette and waterpipe dependence us-
ing validated dependence questionnaires (Fagerström for cigarettes and LWDS-11
for waterpipe).
Results: 1066 males and 1134 females were interviewed; respectively, 58.7% and
42.9% of them had ever smoked cigarettes, while 6.9% versus 6.7% had ever
smoked waterpipe (p<0.001). Similar results were found for actual and previ-
ous smokers. However, when looking at dependence, patterns differed between
genders: 57.5% vs 49.1% in cigarette smokers (p=0.041), 35.9% vs 51.6% in
waterpipe smokers (p=0.076), and 67.9% vs 43.6% in mixed smokers. These
results were confirmed by dependence dose-effect relationship (p=0.05 for trend)
and multivariate analysis (ORa=2.28). The main components of waterpipe de-
pendence in women were positive and negative reinforcement (p<0.05), but not
nicotine dependence or psychological craving. In female waterpipe smokers, a
higher prevalence of respiratory disease and symptoms were found.
Discussion and conclusion: Since tobacco dependence seems highly associated
with tobacco related diseases, waterpipe smoking women could be at a higher
risk of disease; they should be considered as real smokers, and receive partic-
ular attention during tobacco related health education and in smoking cessation
treatments.

P4214
Smoking in posttuberculosis bronchiectasis syndrome patients
Beatrice Mahler. Pneumology, “Marius Nasta” Institute of Pneumology,
Bucharest, Romania

Bronchiectasis is the permanent dilation of the bronchial airway. Posttuberculosis
bronchiectasis syndrome occurs with the healing of extensive and destructive
tuberculosis. The frequency of this association is 15-20%. The smoking – active
TB association has a 45-85% frequency rate.
Material and methods: We assessed 53 patients with idiopathic bronchiectasis,
with a mean age of 52.2 (± 12.8) and another 37 patients with pulmonary tuber-
culosis sequelae, mean age of 48.4 (± 16.6). We compared the share of smokers
in the two categories.
Results: In the group of idiopathic bronchiectasis patients, the fraction of smokers
was 60.52%, with a 32.1±17.9 PA index; in the group of patients with bronchiec-
tasis secondary to tuberculosis, the fraction of smokers was 71.42%, with a 30.2
(± 11) PA index.
Conclusions: The number of smokers among posttuberculosis bronchiectasis pa-
tients was higher, although the PA index was lower than in idiopathic bronchiectasis
patients. The high smoking rate in patients with idiopathic bronchiectasis, as well
as the PA index was surprising. I believe the high smoking rate in patients suf-
fering from the posttuberculosis bronchiectasis syndrome was due to their poor
socio-economic conditions, which also explains a lower PA index, as well as to
the need of implementing health education programs for these categories.
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P4215
Interrelationship between clinical symptoms expressiveness and brush-biopsy
cell count and proteinases and its inhibitors in sputum at smokers and
nonsmokers with COPD
Ekaterina Bukreeva1, Raisa Pleshko2, Gulnara Seitova3. 1Therapy, Sibirian State
Medical University, Tomsk, Russian Federation; 2Morphology, Sibirian State
Medical University, Tomsk, Russian Federation; 3Medical Genetics, Sibirian
State Medical University, Tomsk, Russian Federation

We study relationship between clinical picture and expressiveness of inflammatory
changes in bronchi at COPD smokers and nonsmokers.
Endobronchial biopsy and brush-biopsy cytological research and definition of
elastase and its inhibitors in sputum were conducted at 46 COPD patients. To
reveal correlations we used Spearman coefficient. At COPD nonsmokers the ex-
pressiveness of cough and dyspnoe has positive correlation with neutrophiles count
(R=0.95), dystrophical epithelial cell count (R=0.95) and negative correlation with
eosinophiles count (R=-0.95). COPD nonsmokers have positive correlation be-
tween elastase activity and goblet cell count (R=0.81) and atrophical epithelial
ciliated cell count (R=0.83). It is evidence of influence of elastase on development
of atrophy and hypersecretion in COPD exacerbation. COPD smokers have no
correlation between cough expressiveness and brush-biopsy cell count, but dys-
pnoe expressiveness has positive correlation with neutrophiles count (R=0.42),
and negative with lymphocytes count (R=-0.70). At COPD smokers the negative
correlation was revealed between FEV1 and dystrophical epithelial cell count
(R=-0.40), between a2MG and reserved cell count (R=-0.42), positive correlation
between a2MG and typical epithelial ciliated cell count (R=0.46), proliferated
epithelial ciliated cell (R=0.56). That may be caused by capacity of a2MG to
increase count of cell mitoses. Smoking influences on inflammation mechanisms
at COPD patients, that is reflected on correlations between brush-biopsy cell
count, proteinases and its inhibitors in sputum and clinical symptoms expressive-
ness.

P4216
Determinants of change in quality of life after smoking cessation of health
care employees
Rebecca Finger1, Michael Tamm1, Bruno Seiffert2 , Martin Kuster3,
Anja Meyer1, Daiana Stolz1. 1Clinical of Pulmonary Medicine and Respiratory
Cell Research, University Hospital of Basel, Basel, Switzerland; 2Industrial
Health Service, F.Hoffmann-La Roche AG, Basel, Switzerland; 3Industrial Health
Service, Novartis Pharma AG, Basel, Switzerland

We aimed to assess the influence of a smoking cessation programme on quality of
life (Qol).
703 smoking employees from University Hospital Basel, Switzerland, and two
local health industry companies (Novartis Pharma AG, F.Hoffmann- La Roche
AG) participated on a structured smoking cessation programm. This consisted of
10 visits with counselling and motivational within 2 years of follow-up. Various
modalities of nicotine replacement therapy and/or bupropion were offered. Quality
of life was asessed by Satisfaction with Life scale (Qol). The impact of several
factors on quality of life was analyzed by linear mixed effect model (fixed effects
with 95% confidence intervalls are shown in parentheses)
38% of participants were abstinent from nicotine after 2 years. Successful quitting
at 2 years was associated with a significant improvement in quality of life (0.75
95% CI 0.015;1.49; p= 0.045). Smokers with higher quality of life (Qol) at baseline
showed greater improvement than those with lower baseline values (0.5 95% CI
0.42; 0.57; p< 0.001). Changes in quality of life were affected by medication after
a successful quit attempt (p= 0.029) and the interaction of time and medication
(p= 0.02)

Quality of life after a smoking cessation attempt

Num d.f. Den d.f. F-value p-value

Age 1 411 1.92 0.167
Gender 1 411 1.54 0.216
Quality of life (baseline) 1 411 159 <0.001
Abstinence (24 months) 1 411 4.03 0.045
Treatment 5 411 2.49 0.031
Interaction (Abstinence/medication) 5 411 3.63 0.029
Interaction (visit/medication) 15 411 2.40 0.020
Center 2 411 1.38 0.250

The outcome of a quit attempt as well as baseline quality of life, pharmocological
support and time influenced quality of life within 2 years of a quit attempt.

P4217
Public spirometry for primary prevention of smoking-related diseases?
Christina Wich, Sabine Zirlik, Markus Frieser, Kai Hildner, Markus Neurath,
Florian Fuchs. Department of Medicine 1, University Hospital Erlangen,
Erlangen, Germany

Background: The most effective action for primary prevention of COPD and
other smoking-related diseases is smoking cessation early enough. In secondary
prevention smokers with airway obstruction were more likely to quit smoking. The

aim of this study was to evaluate the impact of a public spirometry on smoking
habits in terms of primary prevention.
Methods: Spirometry with its medical analysis was offered to visitors of a local
public event called “Lange Nacht der Wissenschaften” (“Long night of sciences”)
on 24.10.2009. The impact of results on smoking habits was evaluated in all
smokers with an anonymized questionnaire afterwards.
Results: 257 people at an age of 30 (IQR 22 – 46) were examined. Out of
44 current smokers (17.1%) only two individuals showed a prebronchodilator
FEV1/FVC-value <0.7. 14 smokers stated to have an increased motivation to quit
smoking whereas 28 smokers declared that their motivation to quit smoking was
independent of spirometry result. These smokers were significant younger (median
age 28 vs. 40 years, p=0.025) without differences in spirometry results or smoking
habits.
Conclusion: In an unselected population with a high amount of younger adults
normal spirometry did not show a short term benefit for primary prevention of
COPD or other smoking-related diseases in terms of an increased motivation to
quit smoking.

P4218
Monitorization of tobacco industry arguments in printed press before and
after smoke-free legislation in Turkey
Elif Dagli, Murat Guner, Efza Evrengil. Project Department, National Coalition
on Tobacco or Health, Istanbul, Turkey

Turkey enacted smoke-free legislation in July 2009 despite heavy opposition from
tobacco industry allies. The aim of this study was to evaluate the appearance of
pro and con tobacco control arguments in the printed press within a time-line.
12453 news articles obtained by media monitoring during October 2008 and May
2010 were analyzed according to their content, timing and advertising equivalent.
Of all the news 36% was related to legislation, 23% to the negative economic
impact.At the time of legislation enaction, the positive news increased by 61%,
negative news by 365% compared to the previous month. During the total study
period, the advertising equivalent of positive news were found to be 56.2, negative
news 39.9, press bulletin coverage of the national NGOs 3.2 million USD. The in-
dustry arguments such as designated smoking areas, hospitality-customer relations,
ventilation systems were noted predominantly around the time of implementation
of the legislation. 1041 news article were printed about the sectoral trade activities
of the tobacco industry with an advertising equivalent of 12 million USD. The
arguments of freedom were found in 334 news with an advertising equivalent
of 4262 USD, while advertising rights were reported 569 times with advertising
equivalent of 10 million USD. The negative press coverage lasted longer than
previously reported.
Media monitoring is a not only a useful tool, to watch sectoral activity and mislead-
ing information distribution, but also to plan the counteracting activities. Media
campaigns to increase awareness among public should be started long before the
enaction of the legislation, and sustained after the implementation.

P4219
Modification of the international primary care airways group
(IPAG)-questionnaire for Japanese
Go Tsukuya1, Takuya Samukawa1, Tsutomu Hamada1, Kaoru Oketani2,
Masatada Soejima1, Hiroyuki Nagahama1, Hirohito Tsubouchi3,
Hiromasa Inoue1. 1Division of Pulmonary Medicine, Respirology and Stress Care
Center, Kagoshima University Graduate School of Medical and Dental Sciences,
Kagshima, Japan; 2Internal Medicine, Kagoshima Prefectural Comprehensive
Health Center, Kagshima, Japan; 3Department of Digestive and Life-Style
Related Diseases, Kagoshima University Graduate School of Medical and Dental
Sciences, Kagoshima, Japan

Background: Several reports showed the IPAG- Questionnaire (Q) is useful
for screening COPD, but may require modification for Japanese. However its
modification hasn’t been reported yet.
Objective: The aim of this study was to establish a modified IPAG-Q for Japanese.
Method: Smokers (excepting those with a history of bronchial asthma) aged 40 and
over who underwent a screening CT and had given written informed consent were
enrolled. They were classified into two groups based on the results of respiratory
function tests (FEV1% ≥ or < 70%): control-smokers and a COPD group. We
compared the original IPAG-Q between the two groups and statistically analyzed
the results to modify it.
Results: A total of 268 subjects (control-smokers/COPD: 244/24) were enrolled.
We described the receiver operating characteristic (ROC) curve about the original
IPAG-Q: the area under the ROC curve (AUC) was 0.764, cut-off was 18.5/total
56 (score), sensitivity was 0.750 and specificity was 0.615. Logistic regression
analysis revealed only “wheeze frequency” was useful in the “symptoms/history”,
so we deleted “symptoms/history” except for this parameter. And we improved
the stratification for age, BMI, and pack/year: age ≥ or < 50 yrs, BMI <18.5/≥
18.5 & < 25.0/≥ 25.0, and pack/year ≥ or < 30. We then constructed a new
scoring system based on the original paper and designed a modified IPAG-Q for
Japanese. This modified model was proved valid in the ROC curve; AUC was
0.828, cut-off was 8.5/total 31 (score), sensitivity was 0.833 and specificity was
0.672. This model was superior to the original one.
Conclusion: Our modified IPAG-Q is of greater use for screening COPD among
Japanese than the original one.
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P4221
Motives to quit smoking: Insight from the Melen study
Leyla Yilmaz Aydin1, Hakan Ozhan2, Talha Dumlu1, Suber Dikici3, Melih
Engin Erkan4, Sule Bulur5, Adem Gungor6, Gokhan Celbek6. 1Chest Diseases,
Duzce University, Medical Faculty, Duzce, Turkey; 2Cardiology, Duzce
University, Medical Faculty, Duzce, Turkey; 3Neurology, Duzce University,
Medical Faculty, Duzce, Turkey; 4Nuclear Medicine, Duzce University, Medical
Faculty, Duzce, Turkey; 5Physiology, Duzce University, Medical Faculty, Duzce,
Turkey; 6Internal Medicine, Duzce University, Medical Faculty, Duzce, Turkey

Background: Ethnic, cultural and social factors influence the motives to quit
smoking.
Aim: To investigate the current prevalence of smoking and motives to quit on
smoking cessation in Turkey in a large population-based epidemiologic study.
Methods: A total of 2298 subjects with a mean age of 50 (age range 18 to 92) were
interviewed. The subjects reported information regarding socio- economic status,
medical history and current use of medications. Tobacco use behaviors (current
status of smoking, number of cigarettes smoked daily, duration of smoking, age of
addiction, attempts and desire to quit) and motives of quitting were asked.
Results: Sixty five percent of the study population (1495 subjects) had never
smoked. Three hundred eighty nine subjects were current smokers where as 414
subjects had quitted smoking. Crude smoking rate of the population was 17%. The
most frequent motive was the smokers’ health status (having a chronic disease
that urged the patient to use drugs daily and continuously). The most common
motive in primary prevention was the assistance of a physician. Self motivation
and religious beliefs showed better success rates. Age and existence of chronic
diseases were found to be the independent predictors of quitting (Odds ratio (OR):
1.03 [95% confidence interval (CI): 1.02-1.05], p: <0.001 and OR 2.1 [95% CI
1.37- 3.18] p:<0.001; respectively.
Conclusions: Prevalence of smoking is decreasing in Turkey. Smoking ban, cost,
physician assistance, comorbidities, notices on packages, religion, care for family
members and self motivation are the most important motives to quit.

P4222
Factors associated with different patterns of adherence to treatment in a
smoking cessation unit
Carlos Almonacid Sanchez, Jose Gallardo Carrasco, Ignacio Sanchez Hernandez,
Juan Pablo Rodriguez Gallego, Elisabeth Guzman Robles, Jorge Castelao Naval,
Jesus Fernandez Frances, Saray Quiros Fernandez, Jose Luis Izquierdo Alonso,
Pilar Resano Barrio, Olga Mediano. Pulmonary Medicine, Hospital Universitario
de Guadalajara, Guadalajara, Spain

Objective: Identify different patterns of adherence to therapy in the treatment of
patients attending a specialized smoking.
Material and methods: Retrospective cross-sectional study of a sample of smok-
ers who come for smoking cessation. The sample was divided into 4 groups: group
1, who only attend the first visit, group 2, persons who do not attend all visits and
not answering phone calls, group 3, people who do not attend all visits but answer
phone calls to complete a period of 6 months of treatment, group 4, all patients
attending follow-up visits.The collection period runs from January 2004 to June
2010. Data were collected at each visit following the same methodology using an
electronic medical record designed for this purpose.

Results: We analyzed a total of 1545 people who attended the clinic. The results are
summarized in Table 1. The quantitative variables are described as mean and stan-
dard deviation. The qualitative variables are described as total count and percentage.

Conclusions: Age, a lower level of motivation, the coexistence of psychiatric
disorders and increased consumption of cigarettesis are associated with poorer
adherence to treatment.

P4223
Smoking cessation ward rounds – The impact on smoking patterns
Jessica Maycock, Victoria Foy, Patrick Mulholland, Dilip Nazareth, Simon Twite,
Paul Stockton. Respiratory Department, St Helens and Knowsley Teaching
Hospitals NHS Trust, Liverpool, United Kingdom

Background: Smoking cessation is a NHS (UK) priority and all health care
professionals are encouraged to refer smokers to a “stop smoking” service. Many
UK public health campaigns have targeted smokers. Our busy District General
Teaching Hospital introduced a daily “targeted” smoking cessation ward round in
2008. This study evaluates the impact of this, on smoking patterns.
Results: 136 patients were surveyed in 2008 and 187 in 2010. 58% of both groups
had a history of smoking, 69% were current smokers in 2010 and 35% in 2008.
Of the smokers, 73% in 2008 had tried to quit compared to 68% in 2010. The
percentage of smokers offered educational material while in hospital increased
from 29% in 2008 to 38% in 2010
The table below summarises reasons for patients deciding to quit smoking:

Table 1. Reasons for smokers deciding to quit

% 2008 (n=58) % 2010 (n=73)

Personal illness 19 49
Social pressure 39 30
Medical advice 12 23
Cost 29 22
Other 3 9

Conclusions: There has been a marked increase in the number of patients deciding
to quit smoking following education and advice from medical professional’s. The
number of smokers who decide to quit due to personal illness has also increased.
A new daily smoking cessation ward round and additional support from healthcare
professionals is considered to have significantly increased the uptake of smoking
cessation advice in this group of patients.

P4224
Effectiveness of a cognitive orientation program with and without nicotine
replacement therapy in stopping smoking in hospitalised patients
Borja Valencia, Francisco Ortega, Arturo Vellisco, Eduardo Márquez-Martín, Jose
Luis López Campos, Ana María Rodríguez, Marta Ferrer, Pilar Cejudo,
Emilia Barrot. Unidad Médico Quirúrgica de Enfermedades Respiratorias Virgen
del Rocío, Hospital Universitario Virgen del Rocío, Sevilla, Spain

Introduction: We analysed the effectiveness of a high intensity behavioural-
cognitive intervention compared to minimal intervention started during a hospital
stay, to see if the combination of nicotine replacement therapy (NRT) can increase
the quitting rate at 12 months of follow up.
Method: 2560 active smokers were studied during their hospital stay. Of these,
717 smokers refused to enter the study and after a minimal intervention they
were asked if we could telephone them after one year to ask if they still smoked.
The remaining 1843 smokers who received high intensity cognitive therapy were
randomised to receive or not receive NRT. The follow up after discharge was
carried out by outpatient visits or with telephone sessions.
Results: At one year of follow up, 7% of those who declined to enter the study
had stopped smoking compared to 27% of those who entered the study (p=0.001).
There were significant differences between the group that only had behavioural
therapy (21% stopped) compared to the group that also had NRT (33% stopped;
p=0.002). In this latter group there were significant differences (p=0.03) between
those who had follow up in clinics (39% stopped) compared to those who were
followed up telephone sessions (30%). In the multivariate analysis, the predictors of
quitting at 12 months were: to have used NRT (OR 12.2; 95% CI, 5.2-32; p=0.002)
and a higher score in the Richmond Test (OR 10.1; 95% CI, 3.9-24.2; p=0.01).
Conclusions: A cognitive type intervention started on smokers when admitted to
hospital increases quitting rates at 12 months, compared to a minimal intervention,
and these rates increase even more significantly if NRT is added.
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Smoking cessation advice (SCA) and referral: Do we need to further educate
healthcare professionals?
Helen Gittins, Saagar Patel, Gilly Ennals, Jemma Plant, James Redfern,
Marianne Shober, Andrea Collins, Dilip Nazareth, Lisa Davies. Respiratory
Medicine, University Hospital Aintree, Liverpool, Merseyside, United Kingdom

Background: Health promotion is a key component of holistic, patient-centred
care. 50% of UK smokers make at least one annual attempt to quit; only 3%
succeed long-term1. Due to the long-term complications of smoking, we recognise
the importance of prompt & effective SCA, a NICE (UK) priority2.
The objectives of this study, in an area of socio-economic deprivation in Liverpool,
were to determine whether we provide simple SCA and to explore referral rates to
specialist SCA services.
Method: We undertook a 3-week prospective analysis on the respiratory wards at
a large UK University Hospital (December 2010). Specialist SCA is available for
all in-patients.
Results: 81 patient records were reviewed. Mean age 72 (SD 14) years; 34 (43%)
male, 30 (37%) current smokers. Of these 40% received documented SCA from
a HCP however, only 42% of this guidance was at time of admission. Only
43% of these smokers were referred to SCA services, of which 85% received a
consultation; following this 36% continued to smoke whilst an in-patient.
Conclusion: Best practice would suggest SCA within 24 hrs of admission but this
occurs in only 40% of cases. Long term follow-up of the smoking cessation rates
in these patients is pending. We are working within our hospital to ensure training
occurs in this area as per NICE guidance2, aiming to reduce the burden of smoking
related lung disease and have implemented a cyclical SCA education programme
for all HCPs with the hope of improving SCA referral rates.
1 West R (2006) Background smoking cessation rates in England
2 NICE- www.guidance.nice.org.uk/CG101/Guidance/pdf/English

P4226
Status of the smoking cessation and its costs in eastern Mediterranean
countries in 2009
Gholamreza Heydari. Tobacco Prevention and Control Research Center, NRITLD,
Tehran, Islamic Republic of Iran

Background: This study was designed with the purpose to address the situation
with smoking cessation efforts and its expenditure and to provide basis for future
studies and implementing tobacco control programs across countries in the region.
Materials and methods: The study was in form of questioning participating coun-
try representatives from the Eastern Mediterranean region in INB3 who were all
either focal point individual or expert in tobacco control programs. Information
needed included methods for tobacco cessation, cost of services including coun-
seling by primary physician or specialist, gum or nicotine patch, Zyban, champix
and other practices were collected.
Results: In 10 countries (47.6%), smoking cessation programs and counseling
was directed by primary physicians. Also, 8 countries (38%) provided services
through specialists. In 13 countries (61.9%), nicotine gum and in 14 countries
(66.7%) nicotine patch is accessible in pharmacies. In 6 countries (28.6%), Zyban
(Bupropion 150 mg) and in 7 countries (33.3%), Champix (Varnicline 1 mg) are
available at pharmacists with written prescription. The mean costs of each service
were higher than a pack of cigarette significantly.
Conclusion: In countries with support services for tobacco cessation, directors
need to provide care at society level, less costly and accessible for every body and
in countries where such programs have not been initiated, it is recommended that
effort to do so occur.

P4227
Smoking assessment & treatment in hospital: Are we providing “right care”
and/or missing cannabis-smoking?
Louise Restrick, Erin Cumbus, Oliver Thomas, Myra Stern. Respiratory
Medicine, Whittington Hospital NHS Trust, London, United Kingdom

Introduction: Hospital admission provides opportunities for quit-smoking ad-
vice/support. Some inpatients also smoke cannabis, which causes bullous-
emphysema, but prevalence is unknown. The study aimed to determine inpatient
cannabis-smoking and to measure effectiveness of our quit-smoking service
Methods: Trainees/medical students carried out a single-day cross-sectional survey
of adult inpatients, using standardised anonymous questionnaires, hospital notes
and medication charts. Data was compared with previous surveys over five years.

Smoking Prevalence and Intervention Efficacy

2005 2008 2010

Patients Interveiwed (n) 180 180 184
Response Rate (%) 77 69 83
Smoking-Status Documented (%) 87 86 80
Smokers (%) 17 14 18
Cannabis Smokers (%) – – 6.5
Advice to Stop Smoking (%) 53 62 55
NRT Offered /Prescribed (%) – 42 44
Cessation-Plan Documented (%) 13 15 35

Results: 184/223 inpatients were interviewed. Cigarette-smoking prevalence was
33/184 (18%); cannabis-smoking 12/184 (6.5%). 10/33 (30%) cigarette-smokers
smoked cannabis. 544 patients were interviewed over 5 years:
Inpatient smoking prevalence and advice to stop smoking did not change (16±2%
and 57±4% respectively). NRT prescription and cessation plan documentation
increased to 44% and 35% respectively.
Conclusions: 1/5 inpatients smoke but < 60% were given quit smoking advice
despite being an evidence-based, cost-effective intervention. 1/3 cigarette-smokers
also smoked cannabis. Further studies should determine the impact on health of
this high prevalence. Whilst NRT and cessation plans have increased, the latter
is only provided to ∼40% of smokers. Further work needs to ensure effective
interventions for all inpatient smokers.

P4228
Optimal cut-off point of exhaled carbon monoxide to validate self-reported
smoking status in healthy adults
Juliana Zabatiero1, Demétria Kovelis1, Mahara Proença1, Karina Furlanetto1,
Leandro Mantoani1, Ercy Ramos2, Fábio Pitta1. 1Laboratório de Pesquisa em
Fisioterapia Pulmonar (LFIP), Universidade Estadual de Londrina (UEL),
Londrina, Brazil; 2Programa de Mestrado em Fisioterapia, Universidade
Estadual Paulista Júlio de Mesquita Filho (UNESP), Presidente Prudente, Brazil

Background: There is no current consensus regarding the optimal cut-off point of
exhaled carbon monoxide (CO) to distinguish smokers from nonsmokers.
Objectives: To assess the accuracy of an exhaled carbon monoxide cut-off point
in order to distinguish actual smokers from nonsmokers among apparently healthy
adults.
Methods: We studied 50 current smokers (20 male; 47±12 years; BMI: 26±4
kg/m2), with normal lung function (FEV1/FVC: 81±6; FEV1: 84±18%pred) who
self-reported their smoking status and habits; and 31 paired non-smokers (11 male;
44±11 years; BMI: 26±4 kg/m2; FEV1/FVC: 83±6; FEV1: 102±11%pred). All
subjects were submitted to CO assessment (in the group of smokers, after a mean of
10±1.2 hours of cigarette abstinence), using a portable CO monitor (MicroCO®).
Results: Median [interquartile range] levels of CO in the group of smokers and
non-smokers were 10 [7-17] and 3 [2-4], respectively. The 6ppm cut-off point
suggested by the manufacturer generated a 77% sensitivity and 100% specificity;
however a 4.5ppm cut-off point generated the highest combined sensitivity (90%)
and specificity (90%). The ROC analysis indicated that the CO monitor provided
high diagnostic accuracy to distinguish smokers from nonsmokers [area under the
curve = 0.979 p<0,001].
Conclusions: Using a portable CO monitor, a 4.5ppm cut-off point seems more
accurate than the cut-off point suggested by the manufacturer in order to distinguish
smokers from nonsmokers among apparently healthy adults.

427. Epidemiology of smoking and smoking
cessation interventions

P4229
Airway reactivity to inhaled mannitol in young water pipe smokers
Jérome Schmidlin, Silvio Albisser, Michael Tamm, Daiana Stolz. Clinic of
Pulmonary Medicine and Respiratory Cell Research, University Hospital Basel,
Basel, Switzerland

Background: The inflammatory cascade related to water pipe (WP) smoking and
airway hyperresponsiveness (AHR) remains unknown. We aimed to determine
whether WP smoking is associated with AHR in young WP consumers.
Methods: Mannitol challenge test (Aridol® Pharmaxis Ltd) was performed in
acute (n=30) and chronic (n=30) WP smokers as well as cigarette smokers (CS,
n=30) and life-long non-smokers (n=30). Acute exposition was defined a single
episode of WP smoking ≤ 24 hours, chronic as a weekly consumption of WP for
≥ the last 4 weeks.
Results: Data of 74 subjects has been analyzed so far (15 acute and 9 chronic WP
smokers, 19 CS, 31 non-smokers). Mean age was 22.6±2.4 years, 51.4% male,
mean FEV1 3.76±0.70 (p=ns for all). CS had 5.9±3.2 PY; 35 (47.3%) had a
positive allergy test. AHR to mannitol expressed by ≥15% fall in FEV1 was more
common in CS (26.3%) as compared to the other groups (p=0.028). The provoking
dose to induce a 15% fall in FEV1 (PD15), a measure of sensitivity, was 155mg
[115-395] in CS vs 315 mg [155-475] in non-smokers. The response–dose ratio
(RDR) (% fall in FEV1/cumulative dose), a measure of reactivity, differed between
the groups and was higher in CS 0.023 [0.011–0.051], followed by chronic WP
smokers 0.010 [0.007-0.015], acute WP smokers 0.011 [0.006-0.015], and non-
smokers 0.007 [0.005-0.017], p=0.031. While RDR differed significantly between
CS smokers and non-smokers (p=0.007) and acute WP smokers (p=0.025) it did
not between CS and chronic WP smokers (p=0.118).
Conclusion: Even modest amounts of cigarette smoking induce AHR to mannitol.
Airway reactivity to mannitol is similarly increased in cigarette smokers and
chronic water pipe smokers.
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Impact of active smoking on the severity and evolution of asthma
Wiam El Khattabi, Abdelaziz Aichane, Zineb Berrada, Hicham Afif,
Zoubida Bouayad. Pneumology, Hospital “20 Août” CHU Ibn Rochd,
Casablanca, Morocco

In adults with asthma, the effects of active smoking on asthma severity have been
reported.
The aim of our work is to study the influence of active smoking on asthma control.
This is a prospective study spread over four years, the profile of 25 smoking
asthmatic patients (group S) and 100 non-smoking asthmatic patients (group NS).
The average age is 36 years in the 2 groups. There was a male predominance in
the group S and femal in the group NS (p = 0.00001). Asthma is isolated in 33%
(group S) and in 16% (group NS) (p = 0.05). Stage III is present in 65% (Group
S) and 42% (group NS) (p = 0.001) and is identical for stage IV (18%). Stage I is
not found in group S. Asthma is associated with rhinitis in 41% (group S) and in
42% (group NS) and rhinoconjunctivitis in 32% in both groups. Prick tests were
positive in 70% (Group S) and 85% (group NS). The most common allergens
are, in the two groups, Dermatophagoides Pteronyssinus and Dermatophagoides
farinae. After appropriate treatment, asthma was controlled in 55% (group S) and
in 66% (group NS) (p = 0.1). We note through this work that active smoking has
an impact on asthma and its evolution.

P4231
Influence of smoking on symptoms, comorbidities and severity in a
population with obstructive sleep apnea (OSA) versus control
Oana Claudia Deleanu1, Diana Pocora2, Andra Elena Malaut2, Ana
Maria Nebunoiu2, Ion Mirelus-Mazilu3, Florin Dumitru Mihaltan1. 1Pneumology
III, University of Medicine and Pharmacy “Carol Davila”, Bucharest, Romania;
2Pneumology III, Institute of Pneumology “Marius Nasta”, Bucharest, Romania;
3Statistical Laboratory, Technical University of Civil Engineering, Bucharest,
Romania

Rationale: The association of smoking with OSA is uncertain, even is an associ-
ation with increased upper airway resistance and predisposition to cardiovascular
complications.
Method: We analyzed 129 OSA patients (65% active smokers, 35% never smok-
ers) with normal lung function, without diurnal hipercapnia, successfully titrated
with autoCPAP in lab and a control group of 17 active smokers with ronchopa-
thy, regarding anthropometrical, functional lung data, OSA symptoms, severity,
comorbidities and parameters after titration. We used SPSS (T, Chi, Pearsons tests).
Results: For OSA group: 22.5% female, 77.5% male, mean values: age 49.6±11.7,
body mass index (BMI) 33.6±7, apnea hipopnea index (AHI) 43.1±25.1; for smok-
ers group: index package year (PY) 21±14.4, Fagerstrom score (FS) 3.6±2.5; for
control group: 11.8% female, 88.2% male, age 40±12.1, PY 20.7±13.7, FS
4.9±2.5, BMI 29±5.3.
Significant differences: OSA patients are less fatigue (p=0.04), have a poorer
lung function (FEV1,p=0.036, FVC,p=0.04) (justified by the effects of smoking),
are fatter (p=0.025), with apneas more difficult to correct (p=0.018) related to
PY (r=0.251, p=0.01). In control group was no difference in terms of smoking,
BMI, neck circumference but was a smaller percentage of tonsillar hypertrophy
(p=0.043) and diastolic blood pressure (p=0.002).
Conclusions: Smoking appears not to influence symptoms, severity, and comor-
bidities in OSA patients, except a difficult CPAP correction of apneas. Also,
smoking does not seem to contribute to the appearance of OSA and tonsilar hy-
pertrophy (cause of OSA). Studies are needed to thoroughly into the mechanisms
by which smoking could influence OSA.

P4232
Bronchial hyperresponsiveness (BHR) to isocapnic hyperventilation of dry
air (IHDA) in smokers is associated to airflow obstruction, chronic cough and
beta-2-agonist treatment
Peter Blomstrand1, Susanne Ekedahl2, Birgitta Schmekel3. 1Clinical Physiology,
Futurum the Academy for Healthcare, Jönköping, Sweden; 2Primary Care Center
Rosenlund, Futurum the Academy for Healthcare, Jönköping, Sweden; 3Clinical
Physiology, Faculty of Health, University of Linkoping, Linköping, Sweden

Background: BHR to direct stimuli (i.e. metacholine) may be associated to an
increased risk for progressive airflow obstruction in smokers. The clinical relevance
of BHR to indirect stimuli (i.e. IHDA) is not known.
Aim: To examine any association between BHR to IHDA and symptoms or
spirometry in tobacco smokers.
Methods: Regular tobacco smokers (>25 smoke years) attending Primary Health
Care Centres were invited to participate. Subjects with therapy requiring severe
diseases (except for COPD) were excluded. A questionnaire regarding medication,
smoking habits and symptoms was completed by 128 smokers. Spirometry (FEV1
and VC) and impulse oscillometry (resonant frequency = Fres) were recorded at
baseline (MS-IOS Digital Instrument, Erich Jaeger AG, Germany). A four minute
IHDA was followed by measurements of Fres during six minutes. An increase in
Fres of >2.4 Hz was defined as the cut off limit of BHR.
Results: 85 of 128 smokers exhibited BHR and demography or tobacco smoke
exposure did not differ between the two subgroups. Smokers with BHR had worse
spirometry at rest (p<0.05) and a history of chronic cough (p<0.01). Fifteen

smokers regularly inhaled a β2 agonist and they all exhibited BHR, had higher
bronchial tonus at rest (p<0.05) and exhibited greater response to IHDA than
non-treated smokers with BHR (p<0.05).
Conclusions: BHR to IHDA is common among smokers and associated to chronic
cough and airflow obstruction. BHR is even more common among smokers using
β2 agonists. It is not known whether this is a cause or an effect of a 12 hour
interruption of β2 agonist treatment prior to challenge.

P4233
Influence of tobacco smoking on a lipid profile
Tatiana Levina1, Julia Krasnova2, Alexander Dzizinskii1. 1Therapy, Institute of
Advanced Medical Studies, Irkutsk, Russian Federation; 2Gerontology, Institute
of Advanced Medical Studies, Irkutsk, Russian Federation

The aim: To study influence of tobacco smoking on a lipid profile.
Materials and methods: 200 patients were examined (100-were smoking (an
index of smoking ≥5 packs/years), 100-non-smokers). The mean age of the first
group was 42,7±7,5 years and second- 42,4±7,5 years, p>0,05). The next param-
eters of a lipid profile were studied: Total Cholesterol, low-density lipoproteins
(LDL), very low-density lipoproteins (VLDLs), High-density lipoproteins (HDLs),
Triglycerides, Cholesterol to HDL Ratio.
Results: HDLs were revealed to be lower in 1 group in comparison with 2 group
(1,32 (1,13-1,635) and 1,565 (1,33-1,785), accordingly, p=0,0007). VLDLs were
revealed to be higher among smoking in comparison with non-smokers (0,545
(0,39-0,935) and 0,43 (0,345-0,605), accordingly, p=0,01). Triglycerides were re-
vealed to be higher in 1 group in comparison with 2 group (1,23 (0,865-2,065)
and 0,955 (0,765-1,34), accordingly, p=0,004). Cholesterol to HDL Ratio were
revealed to be higher among smoking group in comparison with non-smoking
group (2,73 (1,875-3,885) and 2,35 (1,72-3,08), accordingly, p=0,039).
Conclusions: The smoking patients had higher indicators very low-density lipopro-
teins, triglycerides and lower indicators of High-density lipoproteins then non-
smokers.

P4234
Indian smokers: A faster downhill course?
B.V. Murali Mohan, P. Asha, Kedar Hibare, Ranganath Ramanjaneya.
Pulmonology, Narayana Hrudayalaya, Bangalore, India

Introduction: The deleterious effects of tobacco smoke on lung function are well
known even among asymptomatic smokers. We hypothesized that the addition of
pollution and undernutrition in a developing country would cause declines in lung
function at lower levels of tobacco use than usually described.
Methods: We compared the spirometry of 249 asymptomatic smokers and 143
healthy never smokers in Bangalore, India. Smoking was quantified using the
smoking index (cigarette years = cigarettes/day X years smoked). To adjust for
differences in demographics between groups, we compared spirometric values as
percentage of predicted (ECCS reference equations; race correction factor - 87%).
Results: Compared with never smokers, smokers with even a smoking index <50
cigarette years showed significantly lower lung FEV1, worsening with increasing
cigarette use.

Spirometry in Asymptomatic Never-smokers and Smokers

Healthy Never-smoker Asymptomatic smoker p Asymptomatic smoker p
(n=143) (SI < 50), n=89 (SI 50-100), n=106

Age 42.1 (9.0) 40.7 (12.3) 0.33 46.3 (9.9) 0.001
Height (cm) 166.7 (6.7) 165.5 (8.7) 0.22 165.0 (6.6) 0.043
Weight (kG) 69.6 (9.1) 67.4 (11.1) 0.10 67.5 (10.8) 0.096
FEV1% pred. 85.2 (13.4) 79.8 (21.7) 0.02 79.0 (20.3) 0.004
FVC % pred. 89.9 (15.4) 84.5 (19.1) 0.02 86.0 (18.4) 0.066
FEV1/FVC % 79.0 (9.0) 78.1 (11.1) 0.54 75.7 (11.3) 0.013

Mean (SD). SI = Smoking Index (cigarette years).

Conclusions: In an Indian population, the effects of cigarette smoke on lung func-
tion are seen earlier than is usually described; this may reflect greater susceptibility
to cigarette smoke or the additive environmental effect including air pollution and
undernutrition. The cause effect relationship needs to be worked out, but it is clear
that it is never too early to quit smoking.

P4235
Tobacco information’s in preoperative patients factsheets: A French survey
Marie-Dominique Dautzenberg1,2, Malika Bougdal1, Joseph Osman1,
Bertrand Dautzenberg2,3. 1Consultation de Tabacologie, Hopital Necker
Enfants-Malades, Paris, France; 2OFT, Office Français de Prévention du
Tabagisme, Paris, France; 3Service de Pneumologie, GH Pitié Salpêtrière, Paris,
France

Four years ago a French experts conference on perioperative smoking had showed
that smokers have3 times more scars and general complications. Tobacco cessation
6-8 weeks before surgery until the end of the healing removed excess risk. We in-
vestigate how this information was delivered to patients through surgery procedure
factsheet
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Methods: In response on a request “information patient surgery” on Google
Francethe first 100 patient factsheets were recorded and analyzed. Theses leaflets
come from 32 transmitters, 2 issuers information sheets over 6, 4 are between 7
and 10 factsheets, 20 of the 32 issuers only one factsheets. Factsheets concern
13 subspecialties. Only plastic surgery and orthopedics and have more than 10
factsheets.
Results: In 76% of cases the word “information patient surgery” is not present.
Only three specialties at least say a word smoking in half of factsheets, it is in
the order of highest occurrence: vascular surgery and maxillofacial surgery plastic.
Only 2% of factsheets address all aspects of tobacco. Theses 2 factsheets are about
plastic surgery. The way to quit is the least approached parameter (18%).
Conclusions: A dramatic gap of information on tobacco in patient factsheets
exists. Actions had to be proposed to correct the lake of information on tobacco
before elective surgery.
We propose to all editors of factsheets to had this sentence: “information patient
surgery”

P4236
Respiratory symptoms associated with cannabis and tobacco use in a north
Edinburgh primary care population
Jim McKenzie1, Lorraine Copeland1, John MacLeod2, Reid Peter3. 1Muirhouse
Medical Group, Department of General Practice, Edinburgh, United Kingdom;
2Department of Social Medicine, Bristol University, Bristol, United Kingdom;
3Respiratory Medicine, Western General Hospital, Edinburgh, United Kingdom

Cannabis is usually inhaled and is most commonly taken in a joint containing both
cannabis and tobacco. We are conducting a cross-sectional study of cannabis and
tobacco smokers recruited from a primary care population in North Edinburgh.
One aim of this study is to investigate whether cannabis smokers report a greater
number of respiratory symptoms compared with an age and sex matched group
of regular tobacco smokers. The quantification of cannabis and tobacco use is
assessed by the Avon Longitudinal Study of Parents and Children and the reported
respiratory symptoms by NHANES III.
We have recruited 119 subjects (Group 1) who smoke tobacco as either branded
cigarettes and/or roll-your-own tobacco cigarettes) and 117 subjects (Group 2)
who smoke cannabis. Tobacco smokers are generally older median age men = 47
(range 24-73) and women 42.50 (range 22-63) than the cannabis smokers median
age men 41 (range 22-63) and for women median 38.5 (range 22-58). The majority
(>90%) of cannabis smokers employ unfiltered single skinned joints with 8% using
bongs and a minority using other methods. The predominant form of cannabis
used is resin (78%) with 22% smoking grass. Unadjusted data suggest that the
prevalence of respiratory symptoms are greater at all ages and in both sexes for
persons using cannabis and tobacco compared with persons using tobacco only.
In North Edinburgh the majority of cannabis users smoke cannabis resin rolled
with tobacco in a single skinned unfiltered joint. Respiratory symptoms typical of
chronic obstructive pulmonary disease are more frequently reported by cannabis
smokers than tobacco smokers and women report a greater number of symptoms
than men.

P4237
Education level and smoking
Giuseppe Madonia1, Michele Davi’2, Ursula Madonia1, Emanuela Taormina2,
Silvana Miciletto1, Franca Impellizzeri1 , Maria Rita Furia2. 1U.O. Malattie
Apparato Respiratorio, Ambulatorio Disuassefazione Dal Fumo, Palermo, Sicily,
Italy; 2PRE.DI.C.A.RE. ONLUS, ONLUS, Capaci, Sicily/Palermo, Italy

Introduction: Smoking is the major risk factor for lung cancer and COPD. The
role of education level and the attitudes to smoking is not completely clear.
Aim: To investigate the relationship between education level and smoking habits.
Methods: One hundred twenty one smokers. (sixty men) aged 49.41±11.61 at-
tending the antismoking centre of the A.R.N.A.S. Civico Palermo underwent
Fagestrom test for nicotine dependence, Mondor test for the motivation to quit
smoking, and exhaled CO measurement. Correlation between education level and
the amount of smoke exposure, defined by pack-year (p/y), was analyzed.
Results: Lifetime smoking exposure was 74.72±35.04 p/y among subjects with
elementary school (5.7% of the sample), 119.03±36.9 p/y in those with middle
school (31.4%), 43.062±4.98 in subjects with secondary school (50.04%), and
32.23±15.45 p/y in graduate subjects (12.4%). A statistically significant difference
(p<0.05) was observed between subjects with elementary school and other educa-
tion, but not between subjects with middle school than those with secondary school
diploma (p=0.18), and graduate subjects (p=0.49). Similarly, is not a statistically
significant difference of pack-year among those with secondary school diploma
and graduate subjects (p=0.09).
Conclusion: The qualification does not seem to be decisive in the awareness of
smoking-related harm, whereas among the subjects studied, there is no statistically
significant difference of the pack-year in relation to their qualifications, with the
exception of those with elementary school. These results have to be to enhance
investment in the prevention of smoking addiction.

P4238
Young Finnish daily smokers are experts to assess their nicotine dependence
Tuula Toljamo1, Anna Hamari2,3, Pentti Nieminen2, Vuokko L. Kinnula3.
1Department of Pulmonary Medicine, Lapland Central Hospital, Rovaniemi,
Finland; 2Medical Informatics and Statistics Research Group, University of Oulu,
Oulu, Finland; 3Department of Medicine, Pulmonary Division, University of
Helsinki, Helsinki, Finland

Background: Young adults are easily nicotine dependent and want to quit, but
they have several relapses,partly due to lack of programs to help them.
Aims: To study how self-assessment of nicotine addiction by young adult smokers
correlated to nicotine dependence graded by HSI
Methods: A quantitative cross-sectional questionnaire answered anonymously by
Finnish male conscripts during their military service during 2008-2009 in Northern
Finland with a high response rate (80%)
Results: In this group (n=721),72.5% were current smokers and 27.5% occasional
smokers.The mean age of current smokers was 19.5y,they started to smoke at the
mean age of 14.7y and smoked in average 4.8y.Third of current smokers smoked
less than 3-pack-years (py), third between 3 to 6py and third more than 6 py.Even
93.5% of daily smokers felt themselves nicotine addicted typically with several
quit attempts (Table 1).

Table 1. Distribution of Heaviness of Smoking Index (HSI) vs nicotine dependence in 523 current
young smokers

Variable HSI 0–1 HSI 2–4 HSI 5–6 All (%)

Self-assessment of nicotine addiction p<0.0001
– No,totally disagree 13 (56.5) 9 (39.1) 1 (4.3) 23 (100)
– Yes, quite agree 62 (52.1) 51 (42.9) 6 (5.0) 119 (100)
– Yes, Im addicted 41 (24.7) 112 (67.5) 13 (7.8) 166 (100)
– Totally agree 23 (12.8) 127 (70.9) 29 (16.2) 179 (100)
– I don’t know 3 (33.3) 5 (55.6) 1 (11.1) 9 (100)
Number of quit attempts p=0.574

0 67 (31.3) 124 (57.9) 23 (10.7) 214 (100)
1 19 (25.3) 49(65.3) 7 (9.3) 75 (100)
2 32 (30.5) 65(61.9) 8 (7.6) 105 (100)
3 13 (25.0) 36(69.2) 3 (5.8) 52 (100)
4 4 (30.8) 7(53.8) 2 (15.4) 13 (100)
5 7 (17.9) 25 (64.1) 7 (17.9) 39 (100)

Conclusions: Young smokers experienced several quit attempts and were highly
nicotine dependent.They also recognized their dependence.

P4239
The prevalence of tobacco smoking and respiratory symptoms among
students of medical university
Tatiana Bilichenko, Maryana Tubekova, Inna Yakhutlova, Alexander Lipanovskiy.
Clinical Epidemiology, Federal State Institution Research Institute of
Pulmonology, Federal Medical-Biological Agency, Moscow, Russian Federation

The aim of the research was to study the smoking habits and respiratory symptoms
(RS) in young patients.
Materials and methods: The study involved students of fourth year and fifth
year at the age of 20 to 38 years old: 62 boys and 169 girls (response rate was
72,0%). To assess smoking the standard WHO questionnaire was used, and RS
were studied on the basis of GA2LEN questionnaire. The analysis was conducted
using Statistica 7 version.
Results: 82,6% of males and 71,0% of females among the students have tried
smoking once mostly aged 10-15 years. 38,7% of boys and 33,1% of girls regularly
smoked for 12 months or more and during the month before the survey 32,3% and
26,0% of students respectively. Intensity of smoking among boys was 11,8±6,1
and among the girls 7,0±4,4 cigarettes per day. Wheezing in the chest during
the last 12 months was marked by 22,6% of boys and 22,5% of girls. 14,5% of
boys and 25,4% of girls woke up from coughing. Coughing up phlegm on most
days for 3 months each year was indicated by 11,3% of boys and 13,6% of girls.
Wheezing in the chest in smokers compared with never smokers were 2,2 times
more frequently (31,7% and 17,4% respectively, OR = 2,20 95% CI 1,12-4,32; P
<0,01), cough was 3 times more frequent (35,4% and 15,4% respectively, OR =
3,0 95% CI 1,52-5,94; p <0,001), sputum - 1,5 times more frequently (18,3% and
10,1% respectively).
Conclusion: The results showed a high prevalence of smoking among both boys
and girls. Despite the brief period of smoking and its adverse effect is manifested
by increased frequency of RS. These findings point to the need to strengthen
prevention of smoking among young people and medical students.

P4240
Smoking among medical and non-medical students in Tbilisi, Georgia: Does
education matter?
Ivane Chkhaidze1, Nino Maglakelidze2, Tamaz Maglakelidze2. 1Pediatric, Tbilisi
State Medical University, Tbilisi, Georgia; 2Medical Diagnostic Center, Tbilisi
State University, Tbilisi, Georgia

Smoking rate in Georgia remains high and even tend to increase, especially among
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youth. The aim of this study was to describe the prevalence and factors influencing
smoking among medical and non-medical students of Tbilisi, Georgia.
The study was carried out in Tbilisi State Medical University and Tbilisi State
University. 400 students were asked to fill out questionnaires. Sex ratio was 1:1.
In total 48.9% of students were indentified to be smokers and 51.1% nonsmokers.
The mean age was 20.24 years among smokers and 20.26 among nonsmokers.
Medical education did not play role in smoking habit, since 50%.3 among medical
students were smokers and 47.5% among non-medical students. 68% smokers were
males. 45.8% were light smokers, 40.2% moderate and 14.0% heavy smokers.
Males and females have expressed equal willingness to quit smoking. Just 37.3%
of smokers have tried to quit smoking. The most common reasons of starting to
smoke again were habit of smoking and alcohol. 58.8% of smokers would like
to quit smoking stating health and financial reasons as the main factors on their
desire. The willingness to quit smoking was expressed by 61.2% of medical and
56% of non-medical students. About 65% percent of students was exposed to
smoking in the families, despite this fact did not turn out to have influence on their
own smoking habit.
In conclusion, results of the study have identified the need of enhancement of
smoking related education on university level. Special attention should be given to
the inclusion of anti-smoking information in study curricula. These measures can
only be successful if tobacco control policies will be fully enforced on national
level as well.

P4241
Affective symptoms in smokers applying for smoking cessation clinic: Are
they related to specific socio-demographic and clinical characteristics?
Fiammetta Cosci1, Francesco Pistelli2, Valentina Viticchi1, Ferruccio Aquilini2 ,
Laura Carrozzi2. 1Department of Psychology, University of Florence, Florence,
Italy; 2Cardio-Thoracic Department, University Hospital of PIsa, Pisa, Italy

Aim: To evaluate socio-demographic and clinical characteristics associated to high
levels of affective (i.e. depressive/anxious) symptoms in smokers applying for
smoking cessation clinic.
Method: Current smokers applying for smoking cessation clinic at the University
Hospital of Pisa were evaluated (n = 146). Socio-demographic and clinical (e.g.
carbon monoxide of expired air - CO, attempts to quit, history of diseases) data
were collected during their first visit. Self-administered rating scales were used to
assess the level of nicotine dependence (Fagerstrom Test for Nicotine Dependence
- FTND) and the level of affective symptoms (Hospital Anxiety Depression scale
– HADS). Data were analyzed comparing the subjects with high HADS total score
(HADS+) with those having low HADS total score (HADS-) (cut-off = 13, median).
Results: Compared to HADS- (n = 70), the HADS+ subjects (n = 76) were more
likely to be female, low educated (≤ 13 years of school), with not executive
working activity. Moreover, they had a higher rate of lifetime cancer, respiratory,
psychiatric disorders, and higher CO, FTND scores. Running the multivariate
logistic analysis adjusted for age and sex, the risk to be HDAS+ versus HADS –
was significantly related to education (OR = 0.37, 95%CI 0.161- 0.876), CO (OR
= 10.53, 95% CI 1.003-1.105) and the lifetime history of psychiatric disease (OR
= 2.67, 95% CI 1.206-5.893).
Conclusion: Subjects with low education, high levels of CO, and a lifetime history
of psychiatric disease were at high risk to experience affective symptoms when
they apply for smoking cessation clinics.

P4242
Hospital clinicians use of smoking AAAs
Burhan Khan1, Linda Smith2. 1Department of Respiratory Medicine, Darent
Valley Hospital, Dartford, Kent, United Kingdom; 2West Kent Stop Smoking
Service, West Kent Stop Smoking Service, Maidstone, United Kingdom

Introduction: All health care professionals have a responsibility to identify,
recommend, and assist smokers to stop smoking. Unfortunately, despite having
infrastructures in place, use of the 3As is underutilised.
Aim: Ascertain clinicians use of 3A’s: Ask, Advise, Act during Outpatient clinic
consultations.

Use of 3AAAs in Hospital OP Clinics

Number of patients Percent Conversion

Total respondents 204 100%
Total smokers 53 (53/204) 26%
Total Smokers Identified 26 (26/53) 49%
Total Smokers Advised 10 (10/26) 38.5%
Total Smokers Assisted 6 (6/10) 60%

First Consultation: Total 53 (53/204) 26%
First Consultation: Smokers 14 (14/53) 26.5%
First Consultation: Smokers Identified 8 (8/14) 57%
First Consultation: Smokers Advised 1 (1/8) 12.5%
First Consultation: Smokers Assisted 1 (1/1) 100%

Follow up visit: Total 151 (151/204) 74%
Follow up visit: Smokers 39 (39/151) 26%
Follow up visit: Smokers Identified 18 (18/39) 46%
Follow up visit: Smokers Advised 9 (9/18) 50%
Follow up visit: Smokers Assisted 5 (5/9) 55.5%

Method: Patient survey completed within the department post consultation.
Results: Of 224 respondents, self-reported smoking prevalence was 26% (53/204).
49% were correctly identified as current smokers, but only 10/26 (38.5%) were
advised to stop and only 6 patients were given instructions albeit none were
referred to NHS Stop Smoking Services.
Conclusions: Anecdotal information and assumptions regarding suspecting poor
clinician usage of smoking 3As appears to be substantiated. Despite an interaction
with a healthcare profession, smokers are not identified, and thus not advised ror
referred to smoking cessation. Identification of smokers needs to be systematic
and availed at every health care interaction when health is a major salient concern
for the patient.

P4243
Role of respiratory and cardiovascular disease as a motivational factor for
smoking cessation
Oana Claudia Deleanu, Teodora Alexandru, Ruxandra Ulmeanu, Oana
Maria Udrea, Ion Mierlus-Mazilu, Stefan Mihaicuta, Florin Dumitru Mihaltan.
Pneumology III, University of Medicine and Pharmacy “Carol Davila”,
Bucharest, Romania Pneumology III, Institute of Pneumology “Marius Nasta”,
Bucharest, Romania Pneumology III, Faculty of Medicine and Pharmacy
–Oradea University, Bucharest, Romania Psychology, University of Bucharest,
Bucharest, Romania Statistical Laboratory, Technical University of Civil
Engineering – Bucharest, Bucharest, Romania Pneumology, University of
Medicine and Pharmacy “Victor Babes”, Timisoara, Romania Pneumology III,
University of Medicine and Pharmacy “Carol Davila”, Bucharest, Romania

Rationale: Smokers with tobacco-related disorders are more motivated to give up
smoking than healthy smokers, but comparative data about the influence of each
pathology type on motivation is still insufficient.
Methods: We studied the behavior of persons with a history of smoking,
healthy/sick with cardiovascular (CVD)/respiratory (RD) tobacco-related disease,
using 2 questionnaires-for former smokers/active smokers regarding motivation,
preparation status for quitting, health status, degree of nicotin-addiction, quitting
history, determinant factors for tobacco consumption. We use Excel (chi, T tests).
Results: 240 persons were interviewed: 83 women/157 men, mean age 47±16.2
years; 124 active/116 former smokers. Disease present 43.6% of active smokers
(53.7% CVD, 42.6% RD, 3.7% both) and 68.1% of former (32.9% CVD, 44
3% RD, 22.8% both) (p=0.0001). Those with RD and both diseases are more
former smokers (p=0.0038). Healthy smokers cannot refrain from first cigarette
(55.6%, p=0.001). 69% of smokers with CVD want to quit smoking, but only
38% are in the action-phase, vs 65% of those with RD - 61% in the action-phase
(p=0.005). 95.8% of respondents believe that smoking can cause a disease, mostly
ill patients (p = 0.0001), who saw smoking as the cause of their illness (p=0.005)
(especially those with RD and both p=0.036). Patients with RD/both diseases are
more determined to quit (p=0.003).
Conclusions: The most motivated and ready to quit smokers are the respon-
dents with a disease, especially respiratory. Medical staff should focus attention
on ill patients and “personalized” programs must be developed for those with
cardiovascular disorders.

P4244
Smoking cessation: Results of three year’s activity
Francesca Becciu, Maria Francesca Polo, Sandra Manca, Sonia Serreri,
Piero Pirina. Department of Respiratory Diseases, University of Sassari, Sassari,
Italy

Introduction: Cigarette smoking is widely considered the most common cause
of cardiovascular and pulmonary diseases and smoking cessation programs are
effective in the treatment of this condition.
Aims: To analyse the results of our protocol for smoking cessation after three
years of activity; to check the efficacy of follow up; to value the drug success
rate of NRT (Nicotine Replacement Therapy), Varenicline and association between
Varenicline and Nicotine Inhaler.
Methods: from June 2006 to December 2010 we enrolled 445 subjects, 163 men
(37%) and 282 women (63%). All patients who participated in our protocol,
which includes a course of three sessions and counselling combinated with drug
therapy (Nicotine Therapy Replacement and/or Varenicline), were called by phone
in February 2011.
Results: The mean age of our patients was 49±11 years and the mean smoking
exposure 34 pack/years. The degree of nicotine dependence tested with Fagerstrom
Questionnaire was very low (0-2) in 9% of patients, low (3-4) in 17%, medium
(5-6) in 34%, high (7-8) in 30% and very high (9-10) in 10%.
The average of Exhaled Carbon Monoxide (CO) was 25±13 ppm.
The abstinence rate was: after a month 71%, 3 months 38.4%, 6 months 37.9%, 1
year 37.8%, 2 years 36.3% and 3 years 26.5%.
The drug therapy success rate was 37.2% for NRT, 28.5% for Varenicline and
34.2% for Varenicline associated with Nicotine Inhaler as needed.
Conclusions: Our results confirm the importance of follow up and regular phone
calls in improving outcomes in smoking cessation.
The NRT has showed the best success rate and the efficacy of Vareniclina can
be improved with Nicotine Inhaler association: maybe we can consider this drug
combination like an emerging treatment.
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P4245
Making smoking cessation easier and closer the smoker: The results of Milan
study of antismoking centers in pharmacies
Elena Munarini1, Aldo Marmotti2 , Anna Gardiner3, Giovanni Invernizzi1,4,
Roberto Mazza1, Cinzia De Marco1, Roberto Boffi1. 1Tobacco Control Unit,
Istituto Nazionale dei Tumori, Milan, Italy; 2Azienda Farmacie Milanesi S.p.A.,
ADMENTA Italia S.p.A., Bologna, Italy; 3Assessorato alla Salute, Comune di
Milano, Milan, Italy; 4Italian College GPs, SIMG, Milan, Italy

Background: - A few strong inputs from the Italian Institute of Health indicate
that information and assistance to smokers are still far from being satisfactory.
Aims: - To verify if offering smoking cessation at the pharmacy, a health facility
where smokers have often the chance to stop, can promote the participation to
cessation programs.
Methods: - A 6-month pilot phase was carried out from October 2010 to March
2011. Five pharmacies in Milan were selected. Chemists were trained by the team
of the Antismoking Center of the Istituto Nazionale dei Tumori (INT). Every
pharmacy was equipped with informative material, CO analyzers, motivational
and FTND’s questionnaires and with a clinical briefcase; moreover a trained
psychologist of INT collaborated with the chemist.
Results: - In the first four months of activity 144 smokers (54% male, 46%
females) asked for a consultation. The median values were: age 52 years, p/y 31,
CO 14ppm, FTND’s test 5. Regarding the pathologies, 25% of the smokers had
cardiovascular and 11% respiratory diseases, 22% other pathologies, 43% declared
they were “healthy” smokers. Overall, 45% of the smokers asked to stop smoking,
33% to reduce, 21% just wanted to get information.
Conclusions: - The results show that the opportunity to have accessible and free
smoking cessation service is considered useful by smokers. The great number of
requests, together with the easy transferability of the project to other pharmacies,
makes it a very promising initiative for the next future.

P4246
Nurses’ and patients’ communication in smoking cessation at nurse-led
COPD clinics in primary health care
Eva Österlund Efraimsson1, Anna Ehrenberg2, Bjöörn Fossum3, Kjell Larsson4,
Birgitta Klang5. 1Neurobiology, Care Sciences and Society, Division of Nursing,
Karolinska Institutet, Stockholm, Sweden; 2School of Health and Social Studies,
Dalarna University, Falun, Sweden; 3Sophiahemmet, University College,
Stockholm, Sweden; 4National Institute of Environmental Medicine, Karolinska
Institutet, Stockholm, Sweden; 5Neurobiology, Care Sciences and Society,
Division of Nursing, Karolinska Institutet, Stockholm, Sweden

Aim: To examine smoking cessation communication between patients and regis-
tered nurses, with a few days of Motivational Interviewing (MI) based education,
in consultations over time at nurse-led Chronic Obstructive Pulmonary Disease
(COPD) clinics in primary health care (PHC).
Method: The first and third of three consultations were videotaped, involving 13
smokers and six nurses. In these consultations smoking cessation communication
was analyzed using the Motivational Interviewing Treatment Integrity (MITI)
Scale and Client Language Assessment in Motivational Interviewing (CLAMI).
Results: The nurses did, but only to a small extent, evoke patients’ reasons for
change, foster collaboration and support patients’ autonomy. In the registration of
specific utterances; they provided a lot of information (42%), asked closed (21%)
rather than open questions (3%) and made more simple (14%) than complex (2%)
reflections. Most of the registration of the patients’ utterances in the communica-
tion were either toward or away from smoking cessation coded in the category
Follow/Neutral (59%), followed by utterances in the categories of Reason for
change 40%, Taking steps 1% and Commitment 0%. No significant differences
could be observed in the results of MITI and CLAMI between the first and third
consultations.
Conclusion: Smoking cessation communication at nurse-led COPD clinics neither
focused on the patients’ reasons for or against smoking nor motivated patients to
express commitment to, or take steps towards, smoking cessation.

P4247
Training pharmacists in the stage-of-change model of smoking cessation: A
randomised controlled trial in Sicily
Riccardo Polosa, Pasquale Caponnetto, Massimo Caruso. Dipartimento di
Biomedicina Clinica e Molecolare, University of Catania, Catania, Italy

Introduction: Most pharmacists are eager to undertake an important role in
health promotion but in italy pharmacists are not trained for smoking cessation
counselling.
Aim and objectives This study set in pharmacies in Sicily has evaluate the effect
of training pharmacists in the stage-of-change model of smoking cessation and
motivational interviewing.
Methods: A training package based on the stage of change model of smoking
cessation and motivational interviewing was been carried out by University. The
training was been piloted on a cross-section of pharmacy personnel. A total of
46 pharmacies have participated in the trial and attended a 3 hour training on
2008 guideline Treating Tobacco Use and Dependence. Successively pharmacies
were randomly allocated by sequential allocation to the intervention or control
group. The intervention group attended a 6 hour training by scheduling a initiation

workshops. During the 3 month customer recruitment period, all smokers who
sought advice on stopping smoking or those who bought an OTC anti-smoking
product in preparation for a new attempt to stop smoking was been eligible for
inclusion.
Results: A total one 587 smokers participated. At 12 week 64.4% were lost at
follow-up in active group and 69.7% in reference group. At 24 week subjects who
were lost at follow-up accounted for 72.5% in active group and 90% in reference
group. At 12 week the quit rate were 25,7%, for intervention group and 14,4% for
control group. At 24 week the quit rate were 11,2%, for intervention group and
6,3% for control group.
Conclusion: The study demonstrated the utility of the stage-of-change model and
motivational interviewing in a pharmacy setting.

P4248
Predictors of smoking cessation within a lung cancer CT screening trial
Francesco Pistelli1 , Ferruccio Aquilini1 , Laura Tavanti1, Stella Cini1,
Barbara Conti1, Fabio Falaschi2, Andrea Lopes Pegna3, Eugenio Paci4,
Laura Carrozzi1. 1Cardio-Thoracic Dept., University Hospital, Pisa, Italy;
2Oncology and Radiology Dept., University Hospital, Pisa, Italy; 3Pneumology
Dept., University Hospital, Florence, Italy; 4Epidemiology Dept., ISPO,
Florence, Italy

Background: Participating in a lung cancer CT screening may trigger smoking
cessation but a clear impact on abstinence rates hasn’t been shown.
Aim: To evaluate smoking cessation in subjects enrolled in a lung cancer CT
screening trial (Italung-CT).
Methods: 3004 current or former smokers (20≥ pky; 55-69 yrs) from the general
population were randomised in the active (CT scan, AA) or control (usual care,
CA) arm of the Italung-CT in three Italian centres (Florence, Pisa, Pistoia). A
postal/telephone questionnaire was administered at baseline (round 1) and at the
last evaluation (round 4). Preliminary smoking data from 1186 AA subjects (94%
of AA) and from 1261 CA (67% of CA) were evaluated. A pulmonologist-assisted
smoking cessation program (counselling & pharmacotherapy, SCP) was offered
only in the Pisa centre. Multivariate logistic regression analysis was performed
with smoking cessation as outcome variable. Independent variables were: sex; age
(≤ 60, > 60 yrs); pky; baseline CT-detected nodules (unknown/CA subjects, none,
≥ 1); participation in SCP.
Results: Crude cessation rates at round 4 were 21% in AA and 18% in CA
(p=0.086). Smoking cessation was significantly associated to male sex (OR = 1.54
95% C.I.[1.17, 2.02]), pky (0.98 [0.98, 0.99]), ≥ 1 baseline CT-detected nodules
(1.43 [1.00, 2.05]), participating in SCP (2.44 [1.59, 3.75]).
Conclusions: According to preliminary results, smokers participating in the active
arm of Italung-CT show statistically borderline higher smoking cessation rates as
compared to controls. Smokers with lung CT-detected nodules, offered of a SCP
are more likely to quit smoking. Smoking cessation programs should be always
offered within a lung cancer CT screening.

428. Coping and lifestyle in childhood asthma

P4249
Late-breaking abstract: Urinary leukotriene E4/exhaled nitric oxide ratio as
a predictor of exercise-induced bronchoconstriction control by oral
montelukast or inhaled corticosteroid
Hey-sung Baek2, Yeo-soon Jang1, Joo-hwa Kim1, Jae-Won Oh1, Ha-baik Lee1.
1Department of Pediatrics, Hanyang University College of Medicine, Seoul,
Republic of Korea; 2Department of Pediatrics, Hallym University College of
Medicine, Seioul, Republic of Korea

Background: Exercise-induced bronchoconstriction (EIB) is associated with vig-
orous physical exertion in 45 to 85% of children with asthma. A fractional exhaled
nitric oxide (FeNO) and urinary leukotriene E4 (LTE4) have been used as the
non-invasive markers of airway inflammation in asthmatic children. This study
aimed to prove the association between LTE4/FeNO ratio and the effectiveness of
therapeutic trial by leukotriene receptor antagonist or inhaled corticosteroids.
Methods: We studied 24 asthmatic children aged from 6 to 18 years with EIB, and
randomized to a 4-week trial by oral montelukast (n=12) or an inhaled fluticasone
propionage (FP) (n=12). A spirometry and standardized exercise challenge were
performed before and after therapeutic trials. Urinary LTE4 and FeNO were mea-
sured prior to exercise challenge and 30 minutes after exercise challenge. After 4
week treatment, the same studies were conducted.
Results: After 4-week-treatment, post-exercise percent maximum fall in FEV1,
baseline and post-exercise LTE4 and baseline FeNO were significantly diminished
both study groups; (1) %�FEV1: montelukast (21.00 vs; p =0.001), FP: (23.54
vs 16.54; p=0.002). (2) AUC20: (503.4 vs 232.1; p =0.003), FP: (527.7 vs 374.9;
p=0.012). LTE4/FeNO ratio and EIB improvement were associated with greater
response to montelukast (p < 0.042, r = 0.326) than FP for EIB treatment (p =
0.478, r = 0.274).
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Conclusion: These data indicate that LTE4/FeNO ratio was associated with greater
response to montelukast than FP for EIB therapy, and is applicable for a predictor
of EIB control in children with asthma.

P4250
Demographics, clinical course and outcome of children with status
asthmaticus treated in a pediatric critical care unit: 8 year review
Shahid Sheikh1, Nadeem Khan2, Melissa Frasure3, Manuel Cestari3,
Karen McCoy1. 1Pulmonary Medicine/Pediatrics, Nationwide Children
Hospital/Ohio State University, Columbus, OH, United States; 2Critical
Care/Pediatrics, Nationwide Children Hospital/Ohio State University, Columbus,
OH, United States; 3Respiratory Care, Nationwide Children Hospital, Columbus,
OH, United States

Background: This retrospective study was done to understand demographics and
clinical course in children with status asthmaticus treated in a tertiary care pediatric
intensive care unit (PICU).
Methods: The medical charts of all patients above 5 years of age admitted to the
PICU with status asthmaticus, at Nationwide Children’s hospital, Columbus, OH,
between 2000-2007 were reviewed. Two hundred and forty seven (247) children
were admitted on 281 occasions. Patients with significant co-morbidities were
excluded. Final analysis was done using 222 encounters in 183 patients.
Results: The mean age was 11 years (range, 5-20 years). The mean PICU stay was
2.1 days (range, 1-15 days) and mean hospital stay was 3.6 days. Male: Female
109:74. Eighty nine (49%) were on no asthma controller medications. Adherence
to therapy was noted in 124 of whom only 41 (33%) claimed compliance. 191
were known asthmatics. Asthma severity noted in 75 patients revealed 22 (29%)
had mild intermittent, mild persistent 23 (30%), moderate persistent 17 (23%) and
severe persistent 13 (17%). Sixty seven (37%) had a positive family history of
asthma. Smoking exposure was noted in 140 (76%). Among 222 encounters, 203
received continuous albuterol, 216 received i/v steroids, 113 receive Terbutaline,
57 received MgSO4, 8 received non-invasive ventilation (CPAP/BiPAP) and 16
received mechanical ventilation. All patients survived. Complications included
bronchopneumonia in 25 and atelectasis in 29 patients.
Conclusion: Asthmatics with any level of disease severity are at risk for asthma
exacerbations requiring PICU stay especially if they are not compliant with their
medications.

P4251
The outcome of asthma among Greek children
Maria Katsara1, Fotis Kirvassilis2, Elpis Hatziagorou2, Panagiotis Mavridis3,
Kalliopi Kontouli2 , Nikoleta Kouskounelou2, Antigoni Mavroudi4,
Ioannis Tsanakas2. 1Paediatric Department, Gennimatas General Hospital,
Thessaloniki, Greece; 2Paediatric Pulmunology Unit, Hippokration Hospital,
Aristotle University, Thessaloniki, Greece; 31st Neonatal Intensive Care Unit,
Hippokration Hospital, Aristotle University, Thessaloniki, Greece; 43rd Paediatric
Department, Hippokration Hospital, Aristotle University, Thessaloniki, Greece

Introduction: The natural history of childhood asthma is not fully clarified. This
is the first study in Greece on asthma outcome among children.
Aims: To investigate asthma outcome and prognostic factors of severity among
children.
Methods: The study included 148 adults with childhood asthma, diagnosed and
monitored at the outpatient clinic of a tertiary university hospital. All subjects com-
pleted a focused questionnaire on current asthma and atopy and asthma symptoms
at the ages of 10 and 16 years. The subjects were invited for evaluation with clinical
history, spirometry, exercise and metacholine challenge and skin prick tests.
Results: 78 subjects (52.7%) with a mean age of 27 years agreed to participate
in the reevaluation. Free of symptoms were 18/78 (23.1%). Almost half of the
symptomatic adults (31/60) had intermittent symptoms. 20/29 (69%) with persis-
tent symptoms had mild asthma. The mean age of remission was 15 years. 23
subjects (29.4%) relapsed after a period of remission. FEV1/FVC < 80% had
29/78 (37.1%), irrespective of severity level. Asthma severity in childhood was
associated with FEV1/FVC in adulthood (p=0.007). The persistence of asthma up
to the the age of 16 years was an unfavourable predictive factor (p=0.04). Bronchial
hyperreactivity demonstrated by 27/76 (35.5%) and was associated with current
severity and pulmonary function. 59/72 (82%) had positive skin prick tests. Atopy
in childhood or in adulthood was not associated with current severity. Atopy in
adulthood was associated with bronchial hyperreactivity (p=0.012).
Conclusions: Although 60/78 (76.9%) subjects of our sample continued to have
asthma on reevaluation, the majority (51/60= 85%) had rather mild symptoms.

P4252
Asthma care community program focusing on primary care (PC) education:
Train the trainer
Shahid Sheikh1, Muffy Chrysler2, Karen McCoy1. 1Division of Pulmonary
Medicine/Department of Pediatrics, Ohio State University College of
Medicine/Nationwide Children’s Hospital, Columbus, OH, United States;
2Department of Respiratory Care, Nationwide Children’s Hospital, Columbus,
OH, United States

Objectives: To determine if asthma education intervention aimed at primary care

practices can improve asthma care for children in a community and if the results
vary by intervention duration of 6 or 12 months.
Methods: Ten practices were selected and were randomly assigned to one of
2 intervention groups. Group 1 (12 month intervention) and Group 2 (6 month
intervention). Both groups included 5 pediatric PC practices. Inclusion criteria:
voluntary participation, ability to identify one specialized non-physician designee
for asthma care provider/practice. Program included visits from asthma educator
every 2 weeks. Group 1 received early intervention for 12 months and was then
monitored for 6 additional months and Group 2 was observed for 12 months
and then intervention for 6 months and then monitoring for 6 additional months.
Baseline survey and blinded chart review determined adequacy of documentation.
Targeted questionnaire was done at 6 month intervals.
Results: In group 1, 6 month, 12 month and 18 month data (mean and exact 95%
binomial confidence intervals) revealed significant improvement in documentation
of asthma severity level, education, action plan, management according to NIH
guidelines, day time and exercise related symptoms compared to baseline. Im-
provement was significant compared to group 2 at 6 and 12 month interval. In
group 2, intervention started at 12 months and improvement in all of the above
endpoints was noted at 18 months. At end of intervention and end of the follow-up
evaluation, there was no significant difference in any end point between group 1
and 2.
Conclusion: In- office support for asthma education improves asthma care during
and following the intervention.

P4253
Assessment of inhalation technique: Reliability and validity of a checklist in
preschool children with asthma
Eric de Groot, Joel Harms, Jolita Bekhof. Amalia Childrens Clininc, Isala
Klinieken, Zwolle, Netherlands

Background: Incorrect use of inhaler devices has a major influence on asthma
control. Assessment of the inhalation technique of asthma patients is important.
For this purpose the Dutch Asthma Foundation has developed a 7-points checklist.
This checklist has not been validated in young children.
Objective: To assess reliability and validity of the checklist in preschool children
with asthma using a metered dose inhaler with spacer.
Methods: 20 children (6m-6y). All patients were treated with daily inhaled
corticosteroids (ICS). The inhalation technique was recorderd on videotape and
indepently assessed by 6 observers using the Dutch Asthma Foundation check-
list (0-7 points) and a general impression of the inhaler technique (0-10). This
assessment was repeated after 2 weeks.
Results: Inter-observer-agreement (IOA) was fairly good for the checklist (In-
traclass Correlation Coefficient=ICC: 0.70, range 0.42-0.87) and the general
impression (ICC: 0.64, range 0.50-0.90). IOA however was moderate with ICC
0.48 for the checklist and ICC 0.50 for the general impression.
IOA of items 1-5 was good (>75% (Kappa> 0.7)). IOA of items 6-7 was less
(<60% (Kappa < 0.45)).
Comparison of the general impression (0-10) and the checklist showed poor agree-
ment. (mean diff. of 2 points and limits of agreement -1.5 to 5.52). This means
that the checklist gave higher scores than the general impression.
Conclusion: Reliability and validity of assessment of inhalation technique in
young children is suboptimal. IOA in assessment of inhalation technique in young
children using metered dose inhaler with spacer is moderate. No difference was
observed when a general impression was given or a checklist was used.

P4254
Prevalence and control of current asthma in Portuguese paediatric
population
Manuel Ferreira-Magalhães1, Ana Sá-Sousa2, Mário Morais-Almeida3,4,
Luis Azevedo2,5, António Bugalho-Almeida4, João A. Fonseca6,7. 1Paediatric
Departement, Hospital de S. João, Oporto, Portugal; 2Biostatistics and Medical
Informatics Department, Faculdade de Medicina da Universidade do Porto,
Oporto, Portugal; 3Immunoallergology Departement, Hospital
CUF-Descobertas, Lisbon, Portugal; 4University Clinic of Pulmonary Diseases,
Faculdade de Medicina da Universidade de Lisboa, Lisbon, Portugal; 5CINTESIS
– Center for Research in Health Technologies and Information Systems,
Universidade do Porto, Oporto, Portugal; 6Immunoallergology Departement,
Hospital de S. João, Oporto, Portugal; 7Immunoallergology Departement,
Instituto e Hospital CUF-Porto, Oporto, Portugal

Objective: To estimate the prevalence and control of asthma-like symptoms in
children in the general Portuguese population.
Methods: Nationwide, two-phase, list-assisted random-digit-dialling telephone
survey (Portuguese National Asthma Survey). The first phase questionnaire was
based on the GA2LEN survey. Current asthma was defined as self-reported asthma
and, in the last 12 months, wheezing and/or awaking with breathlessness and/or
having an asthma attack. Participants identified as having “current asthma” in
first-phase were re-interviewed. In addition, other children with asthma living in
the same residence were also interviewed.
Results: Of the 6,003 participants in the first-phase, 716 were children (0-17 years
old); 143 (20.0%) had wheezing in the last 12 months, 240 (33.5%) awaked with
cough or breathlessness in the last 12 months and 89 (12.4%) had an asthma
diagnosis in the past.
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The prevalence of “current asthma” in Portuguese paediatric population was 8.4%
(95%CI 6.6-10.7); in 0-5 years old (y) was 6.5%, in 6-12y was 9.7% and in 13-17y
was 8.7%.
In the second phase, 96 children with “current asthma” were included. In the last
4 weeks, 20 (22%) had night waking and 14 (15%) had symptoms more than
twice a week. In the previous 12 months, 24 (25%) had a non-scheduled medical
visit, 37 (39%) went to ER and 5 (5%) were hospitalized for asthma. In the last 4
weeks, 39% used inhaled corticosteroids (21% together with LABA); 30% used
leukotriene receptor antagonists.
Conclusions: Current asthma prevalence in Portuguese children is less than 10%.
Most children seem to have a good short-term control of asthma, but many had
ER visits and also hospitalizations related to asthma in the last 12 months.

P4255
Adolescent undiagnosed-wheeze; an unrecognised state associated with
significant morbidity, tobacco and paracetamol use
Ramesh Kurukulaaratchy, Abid Raza, Hasan Arshad, Graham Roberts,
Bernie Clayton, Jane Grundy. The David Hide Asthma & Allergy Research
Centre, St Marys Hospital, Newport, Isle of Wight, United Kingdom

Background: Adolescent undiagnosed-wheeze is poorly understood.
Aims: We characterised adolescent undiagnosed-wheeze hypothesising associa-
tions with behaviour-linked exposures.
Methods: The Isle of Wight Birth Cohort (UK) was recruited in 1989 (N=1456)
and reviewed at 1, 2, 4, 10 and 18-years. At 18-years, “Asthma” was defined
as “ever had asthma” plus either “wheezing in the last 12 months” or “asthma
treatment in the last 12 months”, “Undiagnosed-wheeze” as “wheeze in the last
12 months” but “no” to “ever had asthma”, with remaining subjects termed
“non-wheezers”. Testing included questionnaires, skin prick tests, spirometry,
bronchodilator reversibility and methacholine bronchial challenge.
Results: Undiagnosed-wheeze accounted for 22% of wheezing at 18-years. This
was mostly adolescent onset with similar symptom frequency/severity to asthma.
However, undiagnosed-wheezers had higher FEV1/FVC ratio (p=0.002) but lower
bronchodilator reversibility (p<0.001), bronchial hyper-responsiveness (p<0.001)
and atopy (p<0.001) than asthmatics. Undiagnosed-wheezers also had higher
smoking rates, earlier smoking onset and higher monthly paracetamol use than
non-wheezers (p<0.001). Multivariate logistic regression identified paracetamol
use (OR 1.11, [95%CI 1.01-1.23]; p=0.03), smoking at 18-years (2.54, [1.19-
5.41], p=0.02) rhinitis (2.82, [1.38-5.73], p=0.004) and asthmatic family history
(2.26, [1.10-4.63], p=0.03) as significant independent risk factors for undiagnosed-
wheeze.
Conclusions: Undiagnosed-wheeze occurred in 5% of adolescents. It had many
distinctive characteristics from asthma plus strong associations to smoking and
paracetamol use that merit further study.

P4256
Asthma control test (ACT) versus intermittent oscillation system (IOS)
assessment for control of asthmatic children
Malak Shaheen, Emad Mohamed, Mona El Ganzory. Pediatrics, Ain Shams
Faculty of Medicine, Cairo, Egypt

Background: In spite of the great development of international guidelines for the
diagnosis and the treatment of asthma, there is continuing evidence of poor control
of childhood asthma.
Aim of this work was to evaluate the subjective asthma control test (ACT) against
the subjective impulse oscillation system (IOS) measures of the airways resistance
in asthmatic children.
Subject and methods: This study included 35 asthmatic children. All the study
children were subjected to the following; full medical history, clinical examination
and spirometric FEV1 measurements (to fulfill GINA assessment for asthma con-
trol). Children’s assessment by ACT (using an Arabic version) was done. Finally;
Impulse Oscillation test (IOS) was done to compare the objective results with the
subjective results of ACT.
Results: Score 19 was the cut off value differentiating children’s asthma control
(compared to the gold standard IOS cut off values). Moderate agreement between
CACT/ACT test for asthma control and R5 results; kappa test = 0.54 (P<0.0001)
was reported. While agreement between IOS results and GINA tool for asthma
control was much less significant; kappa test= 0.36 P>0.05. Nevertheless; there
was highly significant negative correlations between total scores of CACT/ACT
and values of IOS results; P<0.001. The correlation coefficient for the internal
consistency of the CACT/ACT was 0.89 as an evidence for ACT reliability. Also
accuracy of CACT/ACT was assured by calculating area under the ROC curve
(AUC) and it was 0.900.
Conclusion: This study confirms that asthma control test (ACT) is a valid and
cost effective instrument for assessment of control in asthmatic children.

P4257
Parent administered questionnaire captures presence and severity of doctor
confirmed wheeze in infants
Marc P. van der Schee1,2, Simone Hashimoto1, Eric Haarman3, Aline
B. Sprikkelman2, Gerben ter Riet4, Wim M.C. van Aalderen2, Peter J. Sterk1.
1Respiratory Medicine, Academic Medical Centre University of Amsterdam,

Amsterdam, Netherlands; 2Pediatric Pulmonology, VU Medical Centre,
Amsterdam, Netherlands; 3Pediatric Respiratory Medicine and Allergy, Academic
Medical Centre University of Amsterdam, Amsterdam, Netherlands; 4General
Practice and Primary Care, Academic Medical Centre University of Amsterdam,
Amsterdam, Netherlands

Rationale: - Infants with confirmed wheeze are at increased risk of developing
asthma. Confirmation by parents is however notoriously unreliable. We aimed to
combine parent reported symptoms into a diagnostic index for the presence and
severity of doctor confirmed wheeze in infants.
Methods: -This study is part of the EUROPA-study, aimed at early prediction
of asthma. Parents of 78 children (age 18±4 mo) planning to consult the family
doctor for acute wheezing or dyspnea scored 11 symptoms and their severity on
a scale of 0 (absent) to 5 (threatening). During home visits lung sounds were
recorded for confirmation by 5 pediatric pulmonologists. Wheeze severity was
simultaneously scored by validated Pediatric Respiratory Assessment Measure
(PRAM) (Basco;08). Presence and severity of wheeze was modelled using back-
wards log-linear regression combined with ROC-analysis and linear regression,
respectively.
Results: - Parents established presence of wheeze correctly in 51% of the cases
(AUC 0.50). A model combining nasal obstruction (p = 0.067), shortness of breath
(p = 0.001), activity limitation (p = 0.047) and presence of fever (p = 0.06) estab-
lished presence of confirmed wheeze significantly better (AUC 0.80; p < 0.001).
This integrative symptom index correlated significantly with the PRAM-score
(Pears. = 0.36; p = 0.001).
Conclusion: - Accurate assessment of the presence and severity of wheezing in
infants can be achieved by combining parent reported symptoms into a diagnostic
model. Utilizing such an index is considerably more reliable than parent reported
wheeze, and may help to guide treatment decisions and correctly phenotype
subjects in research on the development of asthma.

P4258
Assessing quality of care from the patients’ and parent’s perspective in three
paediatric asthma settings; a randomised controlled study in children with
stable asthma
Maarten Kuethe1, Herman Sixma2, Anja Vaessen-Verberne1, Judith Booy2,
Wim van Aalderen3. 1Pediatrics, AMPHIA Hospital, Breda, Netherlands;
2Health Care Research, Netherlands Institute for Health Services Research
(NIVEL), Utrecht, Netherlands; 3Paediatric Respiratory Medicine, Academical
Medical Centre, Amsterdam, Netherlands

Aim: To explore quality of care (QoC) as perceived by children with asthma
and their parents in a randomized controlled study. Treatment, either by general
practitioners (GP), paediatricians (PP) or asthma nurses (AN).
Methods: Children (6-16 yrs) with stable asthma were recruited from hospital
practice (n=62) and from general practice (n=45). Subjects were allocated to three
follow up arms (GP, PP, AN). At baseline and after 1 and 2 years, QoC was
measured, by parents completing the QUOTE-CNSLD-questionnaire. By factor-
analysis an adapted version was derived. Children also completed a 5-item Likert
scale, independently and if needed assisted by the research nurse.
Results:

Table 1

Domain / Qualities Cronbach’s α

Process 0.81
Structure 0,82
Asthma specific 0,62
Child specific 0,88

Domains adapted QUOTE-CNSLD.

The QoC dimensions of the adapted QUOTE-CNSLD-questionnaire resemble the
original scales.
At baseline the asthma specific quality and the child specific quality were sig-
nificantly better in subjects recruited from hospital-, compared to primary care
(p<0,01 in both). No significant differences in the four qualities between groups
after one and two years. Correlations between child-specific quality and the parents
reported qualities were poor (r=0,24, r=0,19, r=0,27).
Conclusions: The adapted QUOTE-CNSLD-questionnaire is applicable in a pae-
diatric population.
Two dimensions measured significant differences between children recruited from
hospital care and from primary care at baseline. No difference during follow-up
indicates that from a quality prospective a specialized asthma nurse is cost effective.

P4259
Quality of life in asthmatic children “a comparative study of patients’ and
parents’ perceptions”
Malak Shaheen, Samer Mostafa, Eman Zaki. Pediatric Department, Ain Shams
Faculty of Medicine, Cairo, Egypt

Background: Pediatric asthma is one of the most important public health problems.
Pediatric pulmonologists are not only responsible for clinical relief of children’s
symptoms but also for ensuring a better quality of life for them and their families.
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Aim of the work: The present study investigated the Health-related quality of life
(HRQOL) for pediatric asthmatic patients and their caregivers.
Methods: This study comprised 80 children and their parents. They were classified
into two groups. Group I (40 known asthmatic children) and group II (40 matched
healthy children). All children were subjected to full history taking, thorough
clinical examination, pulmonary function tests and assessment of Pediatric Quality
of Life using PedsQL™ Inventory both Child Self Report and Parent Proxy Report.
Results: In the current study, HRQOL (physical, emotion, social, school and
psychosocial health) showed significant lower scores both in asthmatic children
and their caregivers compared to controls (p < 0.01). Patients with severe asthma
reported significantly the lowest overall HRQOL (HRQOL scores were negatively
correlated to asthma severity scores and positively correlated to pulmonary func-
tion parameters). However; both asthmatic children and their caregivers suffered
significant lower total HRQOL, the caregivers had significant lower values com-
pared to their children (p < 0.05). Also, the differential perception of HRQOL of
the assessed categories was significantly different between asthmatic children and
their parents.
In conclusion, childhood asthma leads to lowering the HRQOL of asthmatic chil-
dren and their families; however parents are more vulnerable for worse quality of
life.

P4260
Effects of exposure to parental smoking on pulmonary function and
symptoms in children with asthma
Polytimi Panaghiotopoulou-Gartagani1, Panagiota Nikolaou2,
Efthimia Kalampouka1, Emmanouel Karavitakis1, George Kavadias1,
Maria Chatzisimeon1, Athanasios Kaditis1, Chryssa Bakoula1,
George Chrousos1. 1First Department of Pediatrics, University of Athens School
of Medicine and Aghia Sophia Children’s Hospital, Athens, Greece; 2Department
of Forensic Medicine and Toxicology, University of Athens School of Medicine,
Athens, Greece

Exposure to parental smoking (EPS) has been associated with increased asthma
symptoms and airway hyperreactivity. Aim of the present study was to evaluate
prospectively the effects of EPS on pulmonary function and symptoms in children
with asthma.
Methods: Urine cotinine-to-creatinine ratio (UCCRR) was used as an indirect
measure of EPS, while FEV1 and asthma exacerbations were the main outcome
variables. Subjects were evaluated at baseline and 2 years after an intervention to
eliminate EPS.
Results: 78 children (6-14 y.o.) were recruited. Subjects with history of EPS
(n=38) had significantly lower FEV1 and higher UCCRR compared to those with-
out such history (90.6±11.1 vs 96.4±12.6% predicted, p=0.046; and 25.3±21.3 vs.
14.1±11.7 ng/mg; p=0.005). Two years later, 31 children were re-evaluated; sub-
jects with a decrease in UCCRR were similar regarding FEV1 compared to those
with an increase in UCCRR (100.1±9.4 vs. 105.4±14.7% predicted, p=0.299).
However, there was a trend for reduced frequency of asthma exacerbations: from
3.2±2.1/year to 0.7±1.1, p=0.073 in children with reduced UCCRR.
Conclusions: History of EPS is associated with decreased airway function. Re-
duction in urinary cotinine levels within 2 years is accompanied by a trend for
improvement in asthma exacerbations but not in airway function.

P4261
Peri-natal weight gain and early development of recurrent wheeze and
asthma in term children
Astrid Sevelsted, Hans Bisgaard. Copenhagen Prospective Studies on Asthma in
Childhood; COPSAC, Health Sciences, University of Copenhagen, Copenhagen
University Hospital, Gentofte, Copenhagen, Denmark

Rationale: Peri-natal growth and asthma may share origins
Objectives: We explored the association between growth in the peri-natal period
and the development of recurrent wheeze and asthma.
Methods: The analysis included 398 of a birth cohort of 411 Danish neonates
born at term of mothers with a history of asthma. The primary end-points were
recurrent wheeze and asthma. Atopic dermatitis was also investigated. Algorithm-
diagnoses were based on 6-monthly clinical examinations and at acute episodes in
a prospective, single-center, birth cohort study.
Measurements and main results: Birth weight and length and infant growth rate
were estimated from the linear regression of z-scores measured at four occasions
during the first year of life. Risk was estimated from Cox and logistic regression
analysis. Multivariate models were adjusted for gender, gestational age, mothers
smoking during pregnancy, and duration of exclusive breastfeeding.
Weight at birth (Z-score) was associated with development of recurrent wheeze
and asthma with an adjusted hazard ratio of 1.277 95%CI:[1.025;1.591] (p=.029),
while increased growth in infant weight was associated with an adjusted hazard
ratio of 1.145 95%CI:[0.997;1.316] (p=.055). Analyses of length and BMI at
birth and growth of those showed comparable effects. There were no association
between infant size or growth rate and the development of atopic dermatitis.
Conclusions: Weight gain in the peri-natal period was significantly associated
with the development of recurrent wheeze or asthma in young at-risk children born
at term suggesting peri-natal mechanisms as a common link.

P4262
Relation of asthma and body mass index in children
Akefeh Ahmadiafshar1, Sara Tabbakhha2, Zohreh Torabi1, Behnaz Falakaflaki2.
1Pediatric Ward, Zanjan University of Medical Science, Zanjan, Islamic Republic
of Iran; 2Metabolic Reseach Center, Zanjan University of Medical Science,
Zanjan, Islamic Republic of Iran

Background: The prevalence of obesity and asthma has increased in past decades.
Most prospective studies suggest that obesity increases the risk of asthma.but some
did not find this association.
Aims and objectives: The purpose of this study was to determine the association
between asthma and Body Mass Index
Method: This case-control study was conducted on 200 asthmatic children aged
6-15 years and 200 healthy controls. The criteria for asthma diagnosis and its
classification were on the basis of National Asthma Education and Prevention
Program (NAEPP). BMI of patients and controls were also measured and BMI
grater than 85% and 95% were defined as overweight and obese respectively. The
data was analyzed by SPSS software.
Results: The BMI among the asthmatic children (17.9 kg/m2) was higher than the
BMI among the non-asthmatics (16.5kg/m2), p value =0/0001. This relationship
was significant in both males and females.%18 of asthmatic children were classi-
fied as overweight and 13.5% of them were obese. The frequency of overweight
and obesity in control group was7.5% and 6%, p value =0.0001. However, there
was no significant relationship between severity, duration of asthma and kind of
medication and BMI in asthmatic children, p value >0.05.
Conclusion: Result of this study showed that there is an association between
asthma symptoms and obesity in children. Therefore, attention to weight control
in asthmatic children might be effective.

P4263
Influence of obesity on pulmonary function (PF) in severe asthmatic children
Verónica Giubergia1, Verónica Aguerre1, Silvia Caíno2, Hebe Gonzalez Pena1.
1Pulmonology, Hospital de Pediatria Juan p. Garrahan, Buenos Aires, Argentina;
2Growth and Development, Hospital de Pediatria Juan p. Garrahan, Buenos
Aires, Argentina

While there have been reports in adults evaluating the effects of obesity on PF
tests, in severe asthmatic children studies are scarce.
Aim: To evaluate the influence of obesity on PF in children with asthma.
Methods: 39 children (41% male) with controlled severe asthma with and without
obesity, and 22 non asthmatic obese patients (59% male) were included. Patients
were divided according to asthma diagnosis (NIH guidelines) and to Body Mass
Index (BMI) cut off (IOTF): Group 1 asthma with normal weight, G2 asthma with
obesity and G3 obesity without asthma. Spirometry and plethysmography were
performed in all patients. Considered parameters were FVC, FEV1, FEV1/FVC,
FMMF, TLC (total lung capacity), FRC (functional residual capacity), RV (resid-
ual volume) and sGaw (specific airway conductance). BMI corrected for age and
sex and BMI z-score were assessed. PF between G1, 2 and 3 were compared.
(ANOVA. Pearson correlation)
Results: Mean age (SD), G1: 12 (3), G2: 12 (3), G3: 11.8 (3) (NS).

Table 1. Pulmonary Function

Values G1 (n=16) G2 (n=23) G3 (n=22) p value
mean % [SD] Asthma with normal Asthma with Obesity without

weight obesity asthma

FVC 105.9 [11] 112.2 [16] 111.5 [14] NS
FEV1 96.6 [18] 103.4 [15] 114 [15] 0.003**
FEV1/FVC 78 [10] 80.3 [10] 88 [6] 0.001*
FMMF 77 [28] 93.5 [29] 132 [31] 0.001*
TLC 114.9 [9] 115.7 [16] 107.6[11] NS
FRC 138 [20] 118 [28] 103 [15] 0.002#

RV 156 [52] 126 [43] 85 [34] 0.001#

sGaw 0.11 [0.7] 0.12 [0.7] 0.17[0.6] 0.04*

**G1 vs G3, *G1and G2 vs G3, #G1 vsG2 and G3.

A significant inverse correlation between BMI z-score and FRC (r -0.5, p 0.001)
and RV (r -0.4, p 0.006) was found between asthmatic patients.
Conclusion: Obesity might influence PF decreasing FRC and RV despite of asthma
diagnosis.

P4264
Assessment of physical activity with accelerometer in Brazilian asthmatic
children
Andrey Sousa1, Anna Cabral2, Milton Martins3, Celso Carvalho1. 1Physical
Therapy Department, University from São Paulo, São Paulo, Brazil;
2Pulmonology Outpatient Child, Darcy Vargas Children’s Hospital, São Paulo,
Brazil; 3School of Medicine Department, University from São Paulo, São Paulo,
Brazil

Background: Although it is widely accepted that asthmatic children are physically
unconditioned, however there are few reports quantifying the level of physical
activity, especially in developing countries.
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Objective: To evaluate the level of physical activity in asthmatic children and to
compare among asthma severities.
Methods: Sixty-nine children (50M/19F, 18.8±3.1 lkg/m2) with persistent mild
(n=27), moderate (n=20) and severe (n=22) asthma were evaluated. Children
worn an accelerometer for 6 days (4week and 2weekend) and the total steps per
day (TStp) and steps walked at either moderate or vigorous intensities (>100
steps/minute) were evaluated.
Results: Our results show that 71% of all asthmatic children were considered
physically active (male>12,000 and female>10,000 steps per day). The level of
activity at moderate or vigorous intensities in physically active children represented
around 45% of total step counting and they showed higher activity levels during
week compared with weekend days (p<0.05). The level of physical activity in
asthmatic children was not related to either gender or weight. Interesting, children
with mild persistent asthma were physically less active during week days than
those with moderate and severe asthma (p<0.05), however no difference was
observed in the weekend days (p>0.05).
Conclusion: Contrary to popular belief, most asthmatic children were considered
physically active and those patients with moderate and severe asthma are still more
active.

P4265
Relationships between body mass index and clinical and functional
characteristics in childhood asthma: A cross-sectional analysis
Bruno Mahut1, Nicole Beydon2, Christophe Delclaux1. 1Physiology, Georges
Pompidou Hospital, Paris, France; 2Physiology, Armand Trousseau Hospital,
Paris, France

Background: Overweight is a risk factor for subsequent asthma in children and
obesity in adult represents a unique phenotype of asthma, with more severe disease.
Objectives: To assess the relationships between body mass index and clinical and
functional characteristics of childhood asthma in a cross-sectional design.
Methods: The z-scores of BMI were evaluated according to the level of control
(severe exacerbation and absence of symptom in the past three months), ICS
treatment and pulmonary functional tests in asthmatic children. Overweight was
defined as a BMI >97th percentile.
Results: Data from 506 children (178 girls, 10.8±2.6 years, min-max [6-15])
of whom 92 (18%) with overweight were analyzed. The z-scores of BMI were
increasing with age (r = 0.11, p = 0.014) and overweight was more frequently
observed in girls than in boys (45% vs 33%, p = 0.045). Median of z-score were not
significantly different according to atopy (p=0.31), recent exacerbation (p=0.24) or
optimal control (p=0.94). There was no correlation between z-score and ICS dose
(p=0.76). Z-scores of BMI did not correlate with indices directly obtained from
spirometry, but negatively correlated with pre- and post-bronchodilator FRC/TLC
and RV/TLC ratios (Rho = - 0.25, p < 0.0001; Rho = -0.22, p < 0.0001, and Rho
= - 0.25, p < 0.0001; Rho = -0.26, p < 0.0001, respectively). These results were
confirmed when comparing children with or without overweight.
Conclusions: This cross-sectional analysis suggests that overweight does not in-
fluence asthma control in asthmatic children, but alters lung volumes proportions.

P4266
The influence of overweight/obesity on asthma symptoms among Dutch
children
M. Willeboordse1, D. van den Bersselaar1, K.D. van de Kant1, J.W.M. Muris2,
C.P. van Schayck2, E. Dompeling1. 1Paediatric Pulmonology, Maastricht
University Medical Centre (MUMC+), Maastricht, Limburg, Netherlands;
2General Practice, School for Public Health and Primary Care (CAPHRI),
Maastricht, Limburg, Netherlands

Background: Overweight has been identified as a risk factor for the development
and the severity of asthma in children. The prevalence of overweight in children
had been increasing more rapidly in certain areas of Southern Limburg compared
to the other Dutch provinces. The aim of this study was to assess the influence
of overweight and obesity on the prevalence of asthma symptoms in Southern
Limburg, the Netherlands.
Methods: Parents of 39,316 children (6 - 16 years) in Southern Limburg were
invited to complete an online questionnaire. The questionnaire consisted of the
International Study of Asthma and Allergies in Childhood (ISAAC) questionnaire
(Asher, MI. et al. Clin Exp Allergy 1998: 28 Suppl 5: 52-66), and additional
questions about anthropometric variables, risk factors for asthma, and social envi-
ronment. Corrections were made for the following confounders: sex, age, ethnic
background, tobacco smoke exposure, birth delivery, family history of asthma,
birth weight and breast feeding of the mother during pregnancy.
Results: The response rate was 23.7% (n= 9,309). The prevalence of asthma,
overweight and obesity was respectively 7.7%, 15.2% and 2.5%. A high Body
Mass Index Standard Deviation Score (BMI-SDS) was significantly related to the
prevalence of current asthma (adjusted OR= 1.10, 95%C.I.= 1.03-1.18, p<0.01).
Also “current wheezing symptoms” were related to a high BMI-SDS, (adjusted
OR=1.10, 95%C.I.= 1.02-1.19, p=0.02). Dry cough at night was not associated
with BMI-SDS (adjusted OR=1.01, 95%C.I.= 0.97-1.07, p=0.53).
Conclusion: There is a slight but statistically significant positive association
between BMI SDS and asthma in children in Southern Limburg, the Netherlands.

P4267
Leptin levels in obese and non-obese children with asthma
Snezana S. Zivanovic1, Ljiljana Saranac1, Borislav Kamenov1,
Bojko Bjelakovic1, Slobodanka Petrovic2. 1Pediatric Clinic, Clinical Centre Nis,
Nis, Serbia; 2Department of Pulmonology, Institute for Child and Youth Health
Care of Vojvodina, Novi Sad, Serbia

Objective: The aim of the study was to evaluate the serum leptin levels in
children with asthma and to compare it with healthy controls and to determine
the relationship of leptin, systemic inflammation and lung function in asthmatic
children.
Method: The study included 62 patients with stable asthma (47 obese and 15
non-obese) and 15 healthy controls, mean age 11.20±2.85 years. All subjects were
prospectively and consecutively evaluated. A skin prick test and blood sampling for
assessing serum leptin levels and C reactive protein were preformed in all subjects.
Body mass index was calculated using height and weight, waist circumference
and waist to hip ratio measured on the same day that pulmonary function test
preformed.
Results: Leptin concentrations were significantly higher in obese asthmatic patients
than in non-obese asthmatics and healthy controls (19.37±14.04 vs. 6.37±2.46
vs.6.50±3.51 ng/ml; p<0.001). CRP levels were also significantly higher in obese
asthmatic patients then non-obese asthmatics and healthy controls (4.20±3.06 vs.
1.74±1.12 vs. 1.76±0.97 mg/l; p<0.001). The correlation between leptin and CRP
was negative in group obese asthmatics, but without significance. The correlations
of leptin with indices of pulmonary function in the study group (FEV1/FVC, PEF
and FEF50%) were negative (p<0.001; p<0.05).
Conclusion: High level of serum leptin in obese asthmatic children probably is
marker of exacerbated airway inflammation and influence the control and disease
severity.

429. Biological correlates and comorbidities of
childhood asthma/allergy

P4268
Lung clearance index differentiates children with poorly controlled asthma
better than FEF2575: Data from the paediatric asthma genes and environment
study
Helen Sheridan1, Debbie Miller1, Kenneth Macleod1, Stephen Turner2,
Steve Cunningham1. 1Department of Child Life and Health, Royal Hospital for
Sick Children, Edinburgh, United Kingdom; 2Department of Child Health,
University of Aberdeen, Aberdeen, United Kingdom

Introduction: Lung Clearance Index (LCI) has been shown to differ between chil-
dren with and without asthma. We have further examined relationships between
LCI, spirometry and outcomes within a group of asthmatic children.
Methods: Children with asthma were recruited to a national study. Assessment
included respiratory and children’s asthma control questionnaires, spirometry, and
for individuals recruited in Edinburgh, Multiple Breath Washout (MBW). Results
are compared to previously obtained data from healthy controls.
Results: 63 asthmatic patients aged 5.1-16.5 years performed MBW. Controls
included 66 children aged 5.0-16.1 years. Mean (SD) LCI in our asthmatic group
was 6.7 (0.9) and was higher than in our healthy group, in which LCI was 6.3
(0.5) (p=0.007). The asthmatic group also had significantly worse FEF2575 z score
(p<0.001), which correlated with LCI (r=-0.33; p=0.02). There was no difference
in FEV1; FEV1 did not correlate with LCI.
Patients with completely or well controlled asthma had significantly lower LCI
(6.4) than those whose asthma was described as somewhat controlled or worse
(6.9; p=0.02). There was no difference in FEV1 or FEF2575 between these groups.
LCI also correlated with reported time that asthma affected school work (r=0.36;
p=0.015) and use of salbutamol (r=0.33; p=0.03).
Conclusions: Our cohort of children with asthma had significantly higher LCI
compared to healthy children. LCI was also higher in patients whose parents
reported poorer asthma control, something not evident for FEV1 or FEF2575. LCI
may be considered a better surrogate of symptom control than spirometry.

P4269
Subclinical small airway involvement in children with seasonal allergic
rhinitis
Sotirios Fouzas, Argyro Lioliou, Ioanna Vassilopoulou, Michael Anthracopoulos,
Maria Triga. Pediatric Respiratory and Allergy Unit, University Hospital of
Patras, Patras, Greece

Background: Allergic rhinitis (AR) has been incriminated as a relevant risk factor
for asthma onset in children and young adults. The aim of this study was to
examine the presence of subclinical reversible airflow obstruction in non-asthmatic
children suffering from seasonal AR.
Methods: Twenty five children with seasonal AR and pollen allergens sensitiza-
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tion were compared during the pollen season with 25 matched for age healthy
controls. All participants had no prior history of asthma, asthma-related symptoms
or use of asthma medication. Forced spirometry indices (FEV1, FVC, FEV1/FVC,
FEF25-75), as well as respiratory resistance (Rrs) and reactance (Xrs) at frequencies
of 4, 6, 8, and 10 Hz (forced oscillation technique), were determined before and
15 minutes after bronchodilator (BD) administration (salbutamol 500μg). Baseline
values and relative changes were calculated and compared between children with
and without AR.
Results: There were no significant differences in baseline values of the studied
indices between the two groups. Children with AR presented a significantly greater
BD response compared to controls for FEF25-75 (29±12% vs 18±10%; P<0.001),
Rrs(4Hz) (18±8% vs 12±5%; P<0.01), Rrs(6Hz) (14±8% vs 9±5%; P <0.01,
Xrs(4Hz) (26±12% vs 17±8%; P<0.01), and Xrs(6Hz) (28±15% vs 20±12%;
P<0.05).
Conclusion: Small airway bronchodilator responsiveness was increased in children
with AR. These data suggest that a subclinical small airway involvement is present
in non-asthmatic children with seasonal AR.

P4270
Spirometry and measurement of airway resistance by the interrupter
technique (rint) in preschool children: Influence of atopy
Lucia Leonardi, Anna Rugiano, Gabriella Giancane, Annalisa di Coste,
Paola Panza, Giancarlo Tancredi, Luciana Indinnimeo, Marzia Duse. Pediatrcs,
Sapienza University of Rome, Rome, Italy

Background: Pulmonary function tests play an important role in the diagnosis,
and management of respiratory diseases in children. The aim of our study was to
evaluate the lung function by performing spirometry and airway resistance by the
interrupter technique (Rint) in pre-school children in relation to their atopic status.
Materials and methods: We studied 83 asymptomatic children (Males: 51 and
Females: 32, mean age 5.15 years ± 0.72 SD). For each child has been collected
the family history concerning: atopy, respiratory diseases, history of gestational
and neonatal period. In all children, Skin Prick Test (SPT) to inhalant and food
allergens were performed. Rint, by requiring minimal cooperation to be carried
out, were performed in all subjects. Spirometry was also well tolerated by 56
subjects and was used to determine FEV1 and FEV0,5.
Results: Twenty-two subjects (26.5%) had positive SPT. The following table
shows the values of the main spirometric and Rint parameters of atopic (A) and
not atopic subjects (NA).

No. subjects Atopic Non atopic P<

FVC (lt) 56 1.35±0.31 1.41±0.35 n.s.
FVC % pred 56 99.7±8.6 101.7±7.9 n.s.
FEV1 (lt) 56 1.28±0.21 1.32±0.19 n.s.
FEV1 % pred 56 97.3±9.5 102.3±9.7 n.s.
FEV0.5 (lt) 56 0.95±0.11 0.99±0.13 n.s.
FEF25-75 (l/sec) 56 1.31±0.22 1.33±0.26 n.s.
Rint I kPa (l/sec) 83 1.12±0.31 1.10±0.26 n.s.
Rint E kPa (l/sec) 83 1.19±0.32 1.08±0.25 0.01

Conclusions: Despite our study assess the feasibility and repeatibility of both
tests in preschool children, spirometric parameters were not statistically different
between atopic and not atopic children, while mean values of RintEwere significant
lower in non atopic compared to atopic children.

P4271
Clinical correlation & evaluation of spirometry in children with asthma
KeyaRani Lahiri, Milind Tullu, Shobi Anandi. Department of Pediatrics, Seth
G.S. Medical College & KEM Hospital, Parel, Mumbai, Maharashtra, India

Introduction: Spirometry is gold standard tool in management of asthma.
Aims & objectives: To determine correlation between improvement in symptom
score & lung function in pediatric asthma.
Methods: 32 Patients were followed up over 6 months each at Pediatric Chest
Clinic. Childhood Asthma Control test was used to determine the symptom score
(symptoms, daytime- & night-time cough, wheezing) & spirometry was per-
formed at baseline, 6 weeks, 3 months & 6 months. Parents were educated about
medications, techniques & compliance.
Results: The mean age was 8.72 years (8.72±1.95, range 6-12 years) [M:
F=1.67:1]. There was *20%, *26.8% & *36.3% improvement above baseline
symptom score at 6 weeks, 3 months, and 6 months (*p<0.05, Mann Whitney U
test). Over same time, there was 7.3%, *15.6% & *34.4% improvement in FEV1
and 7.2%, *12%, & *33% improvement in PEFR above the baseline (*p<0.05,
student t test). At 6 weeks of treatment, there was significant improvement in symp-
tom score with marginal improvement in lung function. At the end of 3 months,
there was a significant improvement in lung function, though the improvement in
symptom score tended to be more. However, at end of 6 months, all parameters
showed almost same degree of improvement. The percentage improvement in
score as reported by the child was comparable to that reported by parents. The
improvement in PEFR was comparable to improvement in FEV1 values.
Conclusions: A well conducted therapeutic program with good compliance, pa-
tient education, regular medication & follow up leads to improvement in symptom

score & lung function measures. The symptom score, the FEV1, and PEFR are
good indicators of response to treatment in childhood asthma.

P4272
Validation of tidal breathing analysis in the diagnosis of asthma among
Filipino children aged 1 month-6 years
Sherlyn Corpuz. Department of Pulmonary and Critical Care Medicine,
Philippine Heart Center, Quezon City, Metro Manila, Philippines

The purpose of the study was to assess the accuracy of Tidal Breathing Analysis
in diagnosing asthma in Filipino Children aged 1 month to 6 years as compared
with the Philippine Consensus for Asthma as a reference standard.
This is a cross-sectional validation study. Lung function was measured and ana-
lyzed using the tidal flow-volume loops (masterscreen Paed Jaeger Pediatric) in
119 sedated young children (55 males, 64 females; mean age 2.6 years) who are
suspected of having asthma, before and 15 minutes after inhalation of nebulized
salbutamol. The result of the Tidal Volume per kilogram (VT/kg) and the ratios
of the time and volume until peak expiratory flow to the total expiratory time and
volume, respectively (TPTEF/TE and VPEF/VE) were recorded. Provocation test
was also done and reversibility after salbutamol inhalation was recorded.
Results showed that the sensitivity of TBA was 36.2% and the specificity was
80.3%. The positive predictive value was 63.6% and the negative predictive value
was 57.0%.
We conclude that Tidal Breathing Analysis is a good validating device to diagnose
children with asthma who can not perform the pulmonary function test. However,
the test is not a reliable screening method to children still suspected to have asthma.
With these findings, all clinicians dealing with pediatric patients suspected with
asthma should be vigilant in diagnosing and treating children with asthma.

P4273
Do infants with bronchiolitis get any benefit with nebulized salbutamol?
Elpis Hatziagorou, Vasiliki Avramidou, Fotis Kirvassilis, Antigoni Mavroudi,
John Tsanakas. Paediatric Pulmonology Unit, 3rd Paediatric Dept, Hippokration
Hospital, Aristotle University, Thessaloniki, Greece

Background: The results of nebulized salbutamol in hospitalized infants with
bronchiolitis are controversial. Rint is a standardized method of evaluation of
airways broncho-constricion in infants.
Aim: 1). To compare expiratory interrupter resistance (Rint) among 19 infants
with bronchiolitis and 21 healthy controls. 2). To assess the effect of nebulized
salbutamol on Rint among infants with bronchiolitis.
Methods: Nineteen infants with bronchiolitis and positive history of atopy, family
history of asthma and high total serum IgE levels were studied. Twenty one age-
matched healthy infants were used as controls. Expiratory interrupter resistance
(Rint) was measured before and 20 minutes after nebulized salbutamol.
Results: 19 infants with bronchiolitis (mean age 9.25±6.34 months, 57% boys) and
21 age-matched healthy control infants were studied. 90.1% of them had eczema
and 18.2% of them had milk allergy. Mean total serum IgE was 180.4±33.5 IU/ml.
82% of them had siblings with asthma, while 55% of them had a history of mater-
nal asthma. As compared to controls, infants with bronchiolitis had significantly
higher Rint, (2.64±0.0.78 vs 1.26±0.12 kPa L-1 second, p<0.001). Moreover,
Rint was reduced significantly after administration of salbutamol; mean difference
(95% confidence interval): -0.49 (-0.92, -0.06) (p = 0.028).
Conclusions: Infants with bronchiolitis, positive family history of asthma and
positive personal history of atopy might benefit from nebulized salbutamol, as
shown by the improvement of Rint values.

P4274
Exhaled breath temperature and nitric oxide in assessing children with and
without respiratory disease
Mario Barreto, Francesco La Penna, Anna Prete, Susanna Bonafoni,
Francesco Biagiarelli, Valentina Negro, Salvatore Barberi, Maria Pia Villa.
NESMOS Department, Pediatric Unit, Sant’Andrea Hospital,Faculty of Medicine
and Psychology, University “La Sapienza”, Rome, Italy

Background: The exhaled breath temperature (EBT) is a potential marker of
airway inflammation. Recent data suggests a relationship between EBT and the
fractional concentration of exhaled nitric oxide (FENO). Factors influencing EBT
and its utility to distinguish subjects with respiratory disease are scarcely known.
Aims: To compare EBT and FENO in patients with asthma, rhinitis and healthy
children.
Methods: In 50 subjects aged 10.3±2.8 yr (30 males), 26 with asthma, 11 with
rhinitis and 13 healthy we measured the EBT plateau (EBTp, °C), FENO, spirome-
try at baseline and after inhaled salbutamol, skin prick test for common allergens,
questionnaires and scores for respiratory symptoms. Post-salbutamol changes (D
prefix) were calculated.
Results: EBTp and FENO correlated with age (r= 0.61 and r=0.34, p<0.02);
FENO correlated also with lung function (e.g. with FEF25-75%: r=-0.60, p<0.001;
DFEV1: r=0.58, p<0.001). EBTp correlated with FENO only in asthmatic subjects
(r=0.40, p<0.05). All children with asthma and 9/11 with rhinitis had positive
skin prick tests. Both EBTp and FENO were higher in asthmatic patients with
reported moderate-to-severe dyspnea in the past 4 weeks than in asthmatic patients
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without or mild dyspnea and healthy children (EBTp: 32.4±1.6 vs 30.2±2.8 vs
30.0±3.0, p<0.05). FENO levels were also higher in symptomatic patients with
asthma than in patients with rhinitis (48.4 ppb, 95% CI: 34.7–67.5 vs 11.0 ppb,
95% CI: 9.0–13.4, p<0.001). EBTp values were not influenced by current inhaled
corticosteroid therapy.
Conclusion: EBTp and FENO are influenced by subjects’ age. Both markers are
useful to distinguish patients with poor asthma control from healthy patients.

P4275
Bronchial provocation testing (BPT) of pre-school children by acoustic
respiratory monitoring (ARM) of wheeze (Wz) and cough (C)
Galit Livnat1,2, Claudia Katz1,2, Moshe Rotschild1,2, Yazeed Toukan1,2,
Lea Bentur1,2. 1Pediatric Pulmonology, Rambam Medical Ctr, Haifa, Israel;
2Rappaport Faculty of Medicine, Technion, Haifa, Israel

Background: Unequivocal diagnosis of asthma in pre-school children is limited
by their inability to perform spirometry. We evaluated the feasibility of BPT using
an automatic ARM system.
Methods: We performed doubling-dose methacholine BPT in 41 children age 2
to 7 to confirm asthma. Provoking Concentration by wheeze-endpoint (PCWz)
was declared when Wz was heard by physician auscultation, SpO2 fell by 5%
or respiratory rate (RR) increased by >50%. ARM of Wz and C (PulmoTrack®,
KarmelSonix, Israel) was recorded in parallel and reviewed off-line.
Results: Endpoint by ARM was the same as clinical PCWz in 25/41 (60.9%) and
preceded PCWz in 8/41 (19.5%) patients by 1-4 doubling doses. In 4 patients
(9.8%) PCWz preceded ARM endpoint and in 4 patients (9.8%) the test was
inconclusive due to poor patient cooperation. Of the 4 tests where ARM lagged
behind PCWz, 2 were due to ARM not detecting Wz and 2 were possibly stopped
prematurely by the physician. In 6 of the patients there were false positive ARM
Wz detections due to ambient noise. In 9/41 patients (22%) there was excessive
cough towards the endpoint.
Discussion and conclusions: ARM-based BPT was as good as or better than PCWz
in 80% of tests. Improved sensitivity and specificity of wheeze detection and auto-
matic detection of increased RR are needed to facilitate physician-unattended use
of the ARM for a BPT.
Acknowledgement: S Godfrey, N Gavriely and the KarmelSonix Technical Team
assisted in data recording and analysis. M Meriach, RT, performed the BPTs.

P4276
Relationship between H1N1 induced asthmatic symptoms and airway
hyperresponsiveness in children
Yoon Hee Kim, Jiyoung Baek, Hyun Bin Park, Kyung Won Kim, Myung
Hyun Sohn, Kyu-Earn Kim. Department of Pediatrics and Institute of Allergy,
Severance Children’s Hospital, Yonsei University College of Medicine, Seoul,
Republic of Korea

Purpose: H1N1 infection is known as an important aggravating factor of asthma.
However, there is no report about airway hyperresponsiveness (AHR) in patients
who developed H1N1 induced acute asthmatic symptoms without previous asthma.
The aim of this study was to investigate whether moderate to severe asthmatic
symptoms induced by H1N1 were related with AHR in patients without previous
asthma.
Methods: We studied children less than 15 years old visited for H1N1 infection
in Severance Children’s Hospital from August in 2009 to February in 2010. H1N1
infection was confirmed by real-time RT-PCR analyzing the products of nasopha-
ryngeal swab when the patients had fever and acute respiratory symptoms like
cough, rhinorrhea, and sore throat. Among the infected children, patients hospi-
talized due to acute asthmatic symptoms like dyspnea or wheezing sound were
enrolled. We performed methacholine challenge test one month after discharge.
AHR was defined as PC20 below 16 mg/mL.
Results: Total number of H1N1-infected children was 4,362 (age of 6.95±3.75).
Male to female ratio was 56.88%. Two hundred eighty seven patients (6.58%, age
of 5.83±3.75) were hospitalized due to respiratory complications. Among them,
76 patients without previous asthma showed acute asthmatic symptoms (26.48%).
Forty six patients were performed methacholine challenge test. Only 17 (36.96%)
patients presented AHR.
Conclusion: H1N1 infection induced acute asthmatic symptoms not only in pa-
tients with asthma, but also in patients without previous asthma. H1N1 induced
moderate to severe asthmatic symptoms might tend to be temporary and would not
contribute to AHR.

P4277
Malacia, inflammation and bacterial colonisation of the conducting airways
in infants with persistent respiratory symptoms
Frans De Baets1, Iris De Schutter2, Claudia Aarts3, Filomeen Haerynck1,
Sabine Van Daele1, Elke De Wachter2, Anne Malfroot2, Petra Schelstraete1.
1Department of Paediatric Pulmonology, Ghent University Hospital, Gent,
Belgium; 2Department of Paediatric Pulmonology, Universitair Ziekenhuis
Brussel, Brussels, Belgium; 3Department of Paediatric Pulmonology, Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands

In infants with persistent respiratory symptoms, wet cough and wheezing de-

spite regular anti-asthma inhalation treatment diagnostic investigations to exclude
underlying disease are warranted.
Prospectively 124 infants with treatment resistant respiratory symptoms were
enrolled. Sweat test, 24 hours oesophageal pH measurement and fiberoptic bron-
choscopy (FOB) with bronchoalveolar lavage (BAL) were performed. BAL fluid
was processed for neutrophil counting and bacterial culture. Inflammation of the
respiratory mucosa was registered.
A 24 hours oesophageal pH measurement was positive in 29%. A structural abnor-
mality of the central airways was found in 47% (40% females). In 19% of infants
no anatomical anomalies nor chronic inflammation of the respiratory mucosa were
observed, whereas in 64% definite macroscopic mucosal inflammation was regis-
tered. Pronounced inflammation of the respiratory mucosa was associated with a
significantly higher percentage of neutrophils in the BAL fluid, 48% (IQR 14 –
82) compared to 7% (IQR 0 – 16) (p< 0,025) in the normal group. A positive BAL
culture was found in 62% of the infants with pronounced mucosal inflammation
compared to 25% in the group without inflammation (p< 0.016). Fifty six percent
of the BAL fluid samples was positive for bacterial culture.
In infants with treatment resistant respiratory symptoms, nearly half have anatom-
ical anomalies of the central airways. In 62% of the children with pronounced
mucosal inflammation a positive BAL culture and a significantly higher percentage
of BAL fluid neutrophils were detected, suggesting chronic bronchial infection as
a possible reason for ongoing respiratory symptoms.

P4278
Upper and lower airway inflammation and bronchial hyperresponsiveness in
allergic rhinitis children with or without asthma
Alla Nakonechna1, Yuriy Antipkin2, Tatjana Umanets2, Vladimir Lapshyn2.
1Allergy Clinic, Royal Liverpool and Broadgreen University Hospitals NHS
Trust, Liverpool, United Kingdom; 2Department of Allergy Problems and
Immunorehabilitation of Children, Institute of Paediatricians, Obstetrics and
Gynaecology, Kiev, Ukraine

Background: Although allergic rhinitis and asthma frequently coexist, the nature
of this association is still not clearly identified.
Objective: To estimate the upper and lower airway inflammation in allergic rhinitis
(AR) children with or without asthma in relation with bronchial responsiveness.
Methods: 145 children aged 7-12 years with AR alone or AR with asthma and 35
age-matched healthy controls were observed.
Lung functions, bronchial hyperreactivity tests (methacholine and exercise) nasal
and induced sputum samples were performed in all patients. Total and antigen
specific IgE, IL-5, IL-10, γ-IFN levels were assessed by ELISA.
Results: Children with AR alone (39%) but no clinical evidence of asthma showed
increased nasal and induced sputum eosinophil counts and bronchial hyperreactivity
to methacholine and exercise challenge compared with healthy control. In children
with AR and asthma (61%) nasal and induced sputum eosinophilia and bronchial
hyperresponsiveness were more significant compared with AR alone (p<0.05).
Remarkable, that blood eosinophil count, nasal and sputum eosinophilia were
inversely correlated with bronchial hyperreactivity in all allergic patients. These
parameters correlated with increasing production of IL-5, IL-10 and decreased
gamma-IFN production and were more significant in AR with asthma children
(p<0.05).
Conclusion: In children with AR without asthma subclinical changes in the
lower airways and inflammatory mediators were detected. These data support the
concept of significant links between upper and lower respiratory tract involve-
ment in AR children with or without asthma and its association with bronchial
hyperresponsiveness.

P4279
Eosinophil cationic protein in children with respiratory allergies – When is it
useful?
Ivan Pavic1, Slavica Dodig2, Miljenko Raos3, Jadranka Zivcic2, Renata
Zrinski Topic2. 1Children’s Hospital Zagreb, 2Department of Clinical Laboratory
Diagnosis, 3Pediatric Department, Srebrnjak Children’s Hospital, Zagreb,
Croatia

Backgrounds: Eosinophil cationic protein (ECP) is a secretory protein that is
released from eosinophils in patients with allergic diseases. The aim of the present
study was to investigate the usefulness of determination of serum ECP levels in
children with respiratory allergies. Specific objectives were: (1) to asses if there are
any differences in serum ECP concentrations between treated and untreated chil-
dren with asthma, children with rhinitis, and children with both astma and rhinitis
and (2) if the natural seasonal exposure to sensitizing allergens is responsible for
increasing serum ECP.
Methods: The study included treated (N=156) and untreated (N=55) children
with asthma, children with rhinitis, and children with both, astma and rhinitis.
Serum ECP was measured in serum collected between 8:00 and 12:00 a.m. under
standardized preanalytical conditions (regarding the type of blood collection tube,
time and incubation temperature during blood clotting).
Results: Untreated children, had significantly higher (p<0.0001) concentration of
ECP [M (IQR)=35.1 (29.5-50.9) μg/L] than treated children [M (IQR)=11.3 (7.1-
16.1) μg/L]. ECP was singificantly higher during the allergen exposure season [M
(IQR)=23.9 (17.6-40) μg/L], than out of season [M (IQR)=8.3 (5.4-17.2)] μg/L,
p=0.0001.
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Conclusions: If all limiting factors for reliable determination of serum ECP should
be taken into account, determination of ECP could be helpful in objective evalu-
ation of eosinophil degranulation in allergic inflammation and for monitoring the
effectiveness of anti-inflammatory treatment.

P4280
Chemotaxis and adhesion from peripheral eosinophils in atopic asthmatic
children with and without obesity
Milena Baptistella Grotta1, Edson Antunes2, Dalize Squebola2, Adyleia Dalbo
Contrera Toro1, Maria Angela Ribeiro1, Silvia Barros Mazon3, Jose
Dirceu Ribeiro1. 1Pediatrics - Center for Investigation in Pediatrics (CIPED),
State University of Campinas - Medical School (Unicamp), Campinas, Sao Paulo,
Brazil; 2Pharmacology, State University of Campinas - Medical School
(Unicamp), Campinas, Sao Paulo, Brazil; 3Clinical Pathology, State University of
Campinas - Medical School (Unicamp), Campinas, Sao Paulo, Brazil

Background: The prevalence of obesity and asthma has increased over the past
several decades. Recent investigations suggest relationship between asthma and
obesity in many studies, but the mechanisms are unclear. The aim of this study
was evaluate chemotaxis and adhesion of eosinophils in atopic asthmatic children
and adolescents with and without obesity.
Method: 32 obese asthmatic and non obese asthmatic and 5 healthy volunteers
were included. Peripheral blood was collected and eosinophils were purified using
a Percoll gradient followed by immunomagnetic cell separator. Chemotaxis was
performed with microchemotaxis chamber in triplicate with spontaneous chemeo-
taxis (MEM), eotaxin, platelet activating factor (PAF) and regulated on activation,
normal T cell expressed and secreted (RANTES). The measurement was done
by optical microscope count. The adhesion was performed by fibronectin plates
in triplicate with MEM and eotaxin. Eosinophilic adhesion was calculated by
comparison between absorbance of unknown samples with the standard curve.
Results: In spontaneous chemotaxis, with eotaxin and PAF, there was significant
difference in the number of eosinophils between obese asthmatic, non obese and
healthy volunteers (p<0.05). RANTES increased between asthmatic obese and
healthy volunteers groups (p<0.05). Spontaneous adhesion and with eotaxin in-
creased the adhesion of eosinophils between obese asthmatic and healthy volunteers
(p<0.05).
Conclusion: This is the first study that demonstrated higher eosinophilic activity
(chemotaxis and adhesion) in obese atopic asthmatic children than non obese
asthmatic and healthy volunteers.

P4281
Specific IgE sensitisation in a six-year old infant cohort in New Zealand
Rob Siebers1, Philippa Lampshire1, Kristin Wickens1, Tristram Ingham1,
Michael Epton2, Ian Town3, Julian Crane1. 1Medicine, University of Otago,
Wellington, New Zealand; 2Medicine, University of Otago, Christchurch, New
Zealand; 3Vice-Chancellor’s Department, Canterbury University, Christchurch,
New Zealand

Aim: To determine sensitisation to inhalant and food allergens in 6-year old
children in New Zealand.
Methods: Specific IgE (sIgE) levels were determined to 12 inhalant and food
allergens in 659 6-year old children from Wellington (n=316) and Christchurch
(n=343) from a birth cohort. Allergens tested were D. pteronyssinus, cat pelt, dog
hair, horse hair, cockroach, A. fumigatus, Alternaria, olive pollen, rye grass, egg
white, cow’s milk and peanut by a 3rd generation liquid chemiluminescent enzyme
immunoassay (Siemens IMMULITE 2000). Atopic sensitisation was defined as at
least one sIgE ≥ 0.35 kU/L.
Results: Sensitisation was present in 299 children (45.4%). Sensitisation to D.
pteronyssinus was most prevalent with 176 children sensitised (26.7%) and with
the highest sIgE levels (geometric mean: 9.1 kU/L; 95% CI: 6.2-13.2). The next
highest sensitisation rate was to rye grass (141 children, 21.4%) followed by egg
white (124 children, 18.8%). Mono-sensitisation was observed in 122 children
(18.5%): 44 to egg white, 35 to D. pteronyssinus, 18 to rye grass, 6 to cat pelt,
5 to cow’s milk, 4 to peanut, 3 to horse hair, 3 to dog hair, and 1 each to
cockroach, A. fumigatus, Alternaria and olive pollen. The other 177 children were
poly-sensitised: 60 to two allergens, 40 to three, 26 to four, 22 to five, 17 to six,
3 to seven, 5 to eight, 3 to nine and 1 to all twelve. Of those poly-sensitised
the highest sIgE level in three-quarter of these children was to D. pteronyssinus
followed by rye grass.
Conclusion: Sensitisation to inhalant and food allergens is high in New Zealand
6-year old children with sensitisation to D. pteronyssinus the most prevalent and
with very high sIgE levels.

P4282
Use of a very short protocol with no adjuvant in acute ovalbumin-sensitized
allergic pulmonary response in mice for pre-clinical studies
Andrea Rodrigues, Camila Schmidt, Lucien Gualdi, Raquel Cao, Rodrigo Souza,
Nailê Nuñez, Alisson Schleich, Renato Stein, Marcus Jomes, Paulo Pitrez.
Instituto de Pesquisas Biomédicas (IPB), Pontifícia Universidade Católica do Rio
Grande do Sul (PUCRS), Porto Alegre, Rio Grande do Sul, Brazil

Many limitations have been raised over the murine models with ovalbumin (OVA)

sensitization in asthma research. However, this model is still widely used as a
pre-clinical study for some new specific targets for treatment. The use of adjuvant
and long sensitization periods are some of the limitations raised. We have tested
whether a shorter period of subcutaneous sensitization with OVA, with no adjuvant,
induces a similar eosinophilic pulmonary response in mice, when compared with
previous well-established control protocols. Adult BALB/c mice were used and
divided into groups, according to the number of OVA sensitizations (once or twice,
OVA: 20 μg) and number (twice and 3x) and dosage (40 μg and 100 μg) of
intranasal OVA challenge. The shorter protocol (10 days- length) consisted of one
subcutaneous OVA sensitization and three OVA challenges (100 μg). Total and
differential cell counts from bronchoalveolar lavage (BAL), eosinophil peroxidase
(EPO) from lung tissue and histopathology (HE) of the lungs were performed
24 hours after the last OVA challenge. Cell counts from BAL, EPO from lung
tissue and histological lung abnormalities were not different between the groups
studied. The shorter protocol induced a significant eosinophilic lung response to
OVA. We conclude that the use of one subcutaneous OVA sensitization elicit a
strong allergic pulmonary response, free of adjuvant, and in a 10-day protocol.
Our findings suggest that very short protocols with no adjuvant can be used as
one of the pre-clinical tests for new drug investigations, reducing cost and time of
experiments, and avoiding the use of artificial adjuvants during sensitization.

P4284
Different prevalence of allergic diseases between children allergic to cow’s
milk, egg and fish
Borislav Kamenov1, Hristina Stamenkovic1, Tatjana Stankovic1,
Aleksandar Kamenov1, Svetlana Kamenov2. 1Department of Immunology,
Pediatric Clinic, Clinical Center, Nis, Serbia; 2Department of Pulmology, Health
Center, Nis, Serbia

Background: Food allergy is frequently associated with other allergic diseases.
Allergy to certain foods might be associated to higher risk of other allergic diseases.
Objective: The aim of the study was to verify the differences in the prevalence
of other allergic diseases between three groups of children allergic to cow’s milk,
egg and fish.
Methods: Three groups of children aged 3 to 12, with food allergy were analyzed:
Group A: cow’s milk allergy (n=55); Group B: egg allergy (n=35); Group C:
fish allergy (n=20), mean age 7.3, 8.2 and 7.9. The type of manifestations of
food allergy (mucocutaneous, gastrointestinal and respiratory) and the prevalence
of associated allergic diseases -bronchial asthma (BA), rhinitis (R) and atopic
dermatitis (AD) in each group were analysed.
Results: The mucocutaneous symptoms are the most prevalent in all groups (84%,
73% and 90% respectively). The gastrointestinal symptoms are less prevalent in
group B than in the others (43%, 25%, 42%). The respiratory symptoms are much
more frequent in group C (8%, 26%, 60%). The coexistent allergic diseases were:
in group A lower prevalence - BA: 32%; R: 42%; DA: 20%; in Group B the most
prevalent allergic disease is AD (68%) with the prevalence of BA 58% and R 50%;
and in contrast in Group C, BA has the highest prevalence (80%), followed by DA
(60%) and R (40%). In all groups The prevalence of allergic diseases was higher
than in the general pediatric population.
Conclusion: Cow’s milk allergy has lower frequency of association with other
allergic diseases. Egg allergy shows a higher association with AD. Fish allergy has
high frequency of respiratory manifestations and a stronger association with BA.

P4285
Investigation of asthma prevalence in the adolescents of Russian Federation
Julia Levina1, Leyla Namazova-Baranova1, Raisa Torshkhoyeva1,
Elena Vishneva1, Anna Tomilova1, Ludmila Ogorodova2, Ivan Deev2,
Kamilla Efendieva1. 1Rehabilitation of Children with Allergic Diseases, Scientific
Center of Children’s Health, Moscow, Russian Federation; 2Allergology, Siberian
State Medical University, Tomsk, Russian Federation

Aim: To definite the true prevalence of bronchial asthma (BA) in population of
adolescents of Russian Federation.
Methods: At the first stage, according to GA2LEN protocol, in 2 research centers
(Moscow and Tomsk) a continuous sample of adolescents 15- 18 y.o. from own
databases has been created. 12803 teenagers (5000 – Moscow, 7803 - Tomsk) have
received the invitation to participate in research by post. Data of 2490 teenagers
were included in statistical processing (19,5%: 1480 respondents from Moscow
and 1010 from Tomsk). The average age of patients was 15,48±0,02 years.
Results: Cumulative morbidity of BA was marked at 19,9% of all respondents
included in research. The analysis of prevalence of clinically diagnosed BA has
shown that only 7,2% of teenagers had medical-verified diagnosis (in 2,7 times
less in comparison with the cumulative morbidity of asthma). During the complex
examination of the select number of adolescents at the second stage of the study
the diagnosis of asthma was verified at 5,7% of children from the group with
astma-like symptoms and at 4,9% of children without asthma symptoms according
to answers in questionnaires (average index was 5,1% of adolescents in group).
According to the official data asthma morbidity makes 2836,25 o/oooo. Thus,
true prevalence of asthma has appeared to be 4 times less then the prevalence
of symptoms registered by patients, in 1,4 times less than “diagnosed illness”
according to answers of patients and in 2 times above the data of official statistics.
Conclusions: Use of the standardized indices, with the further clinical screening
and complex examination allows to establish true prevalence of allergic diseases.
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P4286
Prevalence of allergic rhinitis in Russian adolescents
Anna Tomilova1, Leyla Namazova-Baranova1, Raisa Torshkhoeva1,
Elena Vishneva1, Ludmila Ogorodova2, Ivan Deev2, Julia Levina1. 1Allergology,
Scientific Center of Children’s Health RAMS, Moscow, Russian Federation;
2Allergology, Siberian Medical University, Tomsk, Russian Federation

The results were obtained by two centres in Russia (Moscow and Tomsk) as part
of the international epidemiological study under the GA2LEN programme. The
total number of polled adolescents aged 15 to 18 was 12,803 with 2014 subjects,
included in the statistical analysis (1004 subjects in Moscow, and 1010 in Tomsk).
The male subjects accounted for 44.6% and female subjects for 55.4%. The age
was 15.48±0.02 years. The cumulative disease incidence was determined as a
totality of all the disease cases registered during the past year and in the previous
follow-up period. Prevalence is the registered disease cases in which primary visits
took place during the calendar year.
The cumulative allergic rhinitis (AR) incidence totaled 34.2%, which significantly
exceeds official statistics. The female subjects indicated much more often the
presence of AR compared to the male subjects (37.35% and 30.42% respectively
at p=0,044). The symptoms of the ongoing AR were found in 86.45% of the total
respondents who had indicated the cumulative rhinitis incidence. The follow-up
results indicate significant variance from the official statistics (in 2008, the official
AR incidence in Moscow was 599.2 per 100,000).
The percentage of the female subjects with AR symptoms, however, was reliably
higher than that in Moscow (p=0.042), with the cumulative rhinitis incidence reg-
istered more often compared with the ongoing AR both for the entire population
and for Moscow (at p=0.0125 and p=0.026 respectively). Prevalence of symptoms
for allergic rhinitis was significantly higher than the diagnosed disease forms. The
data obtained using standardised tools will help optimise the existing programmes
for preventing and diagnosing allergic rhinitis.

430. Cystic fibrosis: clinical and laboratory
studies

P4287
Pulmonary function preservation with targeted antibiotic use in infants with
CF
Jacquelyn Zirbes, Carlos Milla. Center for Excellence in Pulmonary Biology,
Stanford University, Palo Alto, CA, United States

We hypothesized that in CF infants microbiologic surveillance with targeted antibi-
otic intervention preserves pulmonary function. Our program follows a standardized
protocol with microbiologic surveillance performed at every visit by oropharyngeal
sampling for culture. Positive cultures are treated based on antibiotic susceptibility
regardless of clinical status. First detection of Pseudomonas aeruginosa (PA) is
treated with a 6 week course of ciprofloxacin and 6 months of inhaled Colistin.
Pulmonary function (PFT) is assessed by raised-volume rapid thoracoabdominal
compression (RVRTC) and multi-breath washout (MBW). Nutritional status is
monitored by weight for length Z-score (WLZ). Twenty four CF infants have
participated since 2008. Mean age at diagnosis was 6.8 weeks, 16 are female. On
average, 75% of the cultures per patient were positive. Only 6 of the infants had
at least one positive culture for PA. In contrast 75% of the infants had at least one
positive culture for S. aureus. By RVRTC parameters only 4 infants had evidence
for significant obstruction. However by MBW almost all had evidence for mild
ventilatory inhomogeneity (mean LCI 8.5±1.1). No correlation was found between
RVRTC and MBW parameters. We did find an inverse correlation between WLZ
and LCI (r=0.46). Further, we found no relationship between microbiologic results
and PFT parameters. Patients with positive cultures, including those with PA, had
comparable PFT results to those not infected. Thus, despite airway colonization
with CF pathogens, there was no evidence for significant detrimental changes in
lung function. We propose that frequent monitoring and targeted use of antibiotics
preserves lung function in infants with CF.

P4288
KL-6 serum levels in adult cystic fibrosis patients
Federico Piffer, Andrea Airoldi, Marta Di Pasquale, Giovanna Pizzamiglio,
Maddalena Zanardelli, Samantha Galbiati, Barbara Dallari, Francesco Blasi.
Dipartimento Toraco-Polmonare e Cardiocircolatorio Università degli Studi di
Milano, Fondazione IRCCS Ca’Granda Ospedale Maggiore Policlinico, Milano,
Italy

Introduction: Cystic fibrosis (CF) is a chronic lung disease with a typical ob-
structive pulmonary pattern. KL-6 is a high molecular weight glycoprotein, whose
serum level are related to alveolar epithelium damage particularly in interstitial
lung diseases; its role is not clear in CF patients.
Objective: To compare C-reactive protein (CRP) and Kl-6 levels in adult CF
patients requiring intravenous antibiotic therapy or pulmonary exacerbation.

Methods: Prospective observational study of adult CF patients admitted with
pulmonary exacerbation to CF Adult Unit of Policlinico Hospital, Milan between
November 2009 and February 2010. Kl-6 and CRP serum levels were measured
on admission, at day 7 and day 14 of intravenous therapy. Clinical and functional
data were collected.
Results: 13 patients were analyzed (mean age 33 yrs, range 24-44, 6 women).
Mean FEV1 was 49% of predicted (range 25-70). KL-6 levels seemed to show a
trend similar to CRP’s during hospitalisation, with early increase and late decrease
of the mean values.

Conclusion: These preliminary data show that KL-6 could be an useful biomarker
in the follow-up of pulmonary exacerbation of adult CF patients. Further studies
in greater cohorts are needed in order to confirm these data.

P4289
Six minute walk test in children, adolescents and young adults with and
without cystic fibrosis
Fabíola Meister Pereira, Maria Angela Ribeiro, Adyléia Dalbo Toro,
Gabriel Hessel, Antonio Fernando Ribeiro, José Dirceu Ribeiro. Department of
Pediatrics, State University of Campinas, Campinas, São Paulo, Brazil

Background: The six minute walk test (6MWT) analyses tolerance to submaximal
effort. It’s important to compare Cystic Fibrosis (CF) patients with healthy controls
to better understand their responses to physical exercise.
Objective: To evaluate patients with CF submitted to 6MWT and compare them
to a control group (CG).
Methods: Transversal, prospective study comprising patients from a Brazilian CF
reference centre. 6MWT was applied in a group of CF patients and in healthy
controls accordingly to ATS guidelines and repeated after 30 minutes of rest.
Respiratory frequency (RF), heart rate (HR), oxygen saturation (SpO2), dyspnea
index, nutritional status and spirometry values were analyzed. Patients on pul-
monary exacerbation were excluded from the research. Spearman’s correlation and
ANOVA for repeated measures were used, p<0.05.
Results: Fifty-five CF patients and 185 healthy individuals participated (12.2±4.3
and 11.3±4.3 years, respectively). CG walked a greater distance than the
CF patients in both tests (610.3±53.4m x 547.2±80.6m and 616.2±58.0m x
552.2±82.1m; p<0.0001). Walked distance correlated with age, weight and height.
Both groups achieved similar distances in both tests, although CF patients had bet-
ter performance in the first test. Learning effect was not seen. The ICC calculated
between the two tests was 0.81 and 0.77 (CF and CG, respectively). The SpO2
maintained stable during the test, with an increase in HR and RF (p< 0.0001) in
all individuals.
Conclusion: CF patients presented functional impairment when compared to con-
trol group. Repeating 6MWT may represent an unnecessary effort for patients with
chronic pulmonary disease.

P4290
Exhaled breath temperature in adult cystic fibrosis
Gabriel Garcia1, Noemi Granero1, Berta Hendriksen1, Deleo Carlos1,
Baran Ezequiel1, Miguel Bergna2. 1Neumology, Hospital Rodolfo Rossi, La
Plata, Bs As, Argentina; 2Neumology, Hospital Antonio Cetrángolo, Vicente
Lopez, Bs As, Argentina

Cystic fibrosis (CF) is characterized by chronic airway infection and inflammation,
which accounts for most morbidity and deaths. It has been suggested that inflamed
airways may increase the exhaled breath temperature (EBT), however, patient with
Cystic Fibrosis (CF) may have of the opposite effects. The aim of this study
was to measure exhaled breath temperature in adults CF patients by comparison
with healthy controls. Fifteen adults CF patients examined (8 female, mean age
28±7 years, VEF1% 44±21%) and 15 healthy persons (7 female, mean age 34±3
years) were recruited for the control group. The measurements of exhaled breath
temperature (EBT) were performed with a second generation hand-held device
(X-Halo, Delmedical Investments LTD Singapore) using an antibacterial filter
(Clear Advantage, Creative Biomedics, Inc).
Mean value of EBT in controls was 33.80±0.87°C and EBT mean value in adults
CF patients was 33.53±0.73°C, the difference was not significant (p>0.05). We
conclude that patients with CF had EBT similarly to healthy people, contrary to
the asthmatics patients, possible due to chronic epithelial cell damage, increased
mucosal barrier and the reduce of the vascularity.

788s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



TUESDAY, SEPTEMBER 27TH 2011

P4291
Detection of volatile hydrogen cyanide released by Pseudomonas aeruginosa
with cavity ring down spectroscopy
E.P.M. Verschuren1, M. Spunei2,3 , S.T. Persijn3, S. Cristescu2, F.J.M. Harren2,
J.W. Mouton4, P.J.F.M. Merkus1. 1Paediatrics, Respiratory Medicine, Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands; 2Trace Gas
Research Group; Institute of Molecules and Materials, Radboud University
Nijmegen, Nijmegen, Netherlands; 3VSL, Dutch Metrology Institute, Delft,
Netherlands; 4Medical Microbiology, Radboud University Nijmegen Medical
Centre, Nijmegen, Netherlands

Pseudomonas aeruginosa (Pa) produces hydrogen cyanide (HCN) which discrim-
inates from other common CF lung pathogens. HCN production is supposedly
increased under microaerobic conditions, which characterizes the habitat of Pa in
vivo. This implies a potentially interesting marker in detecting Pa respiratory infec-
tions. Laser-based cavity ring down spectroscopy (CRDS) offers high sensitivity
and molecular specificity in detecting trace gases and is suitable for incorporation
in handheld devices.
In this in vitro study we aimed to assess the feasibility and reproducibility of
measuring HCN production through CRDS, and to determine the optimal oxygen
concentration for cyanogenesis from Pa-cultures on agar media.
A state-of-the-art CRDS was used to assess HCN online concentrations from the
head space of Pa grown in petridishes. Twenty-four hours prior to the experiments
Pa was grafted on Muller Hinton media and grown in ambient air at 37°C. From
start of the experiment, cultures were flushed with adjustable flow of 0,01%, 1%,
10% and 21% O2, diluted in pure nitrogen.
HCN production was measured well above the detection limit from Pa cultures
using CRDS (table1).

Table 1

Headspace oxygen (%) N Median HCN release [range]

0.01 38 39 [11–1227]
1 50 44 [9–778]
10 21 10 [2–57]
21 12 11 [1–80]

HCN may serve as a sensitive marker for presence of these bacteria, well above the
detection limit. Intra-experimental variation coefficient was 21%. HCN production
was highest in low oxygen concentrations (p<0,001).
HCN production can be measured using CDRS, and is affected by oxygen con-
centration. HCN may serve as a sensitive marker for presence of these bacteria.

P4292
Achromobacter xylosoxidans: Friend or foe?
Liesbeth Christiaens, Pieter Goeminne, Lieven Dupont. Respiratory Disease,
University Hospital Gasthuisberg, Leuven, Belgium

Background: Despite increasing prevalence of Achromobacter xylosoxidans (AX)
in cystic fibrosis (CF), it is still unclear what its pathogenicity is. Most studies
suggest AX is a colonizer of damaged lungs rather than a pathogen. We looked at
prevalence of chronic colonization of AX in our CF population and investigated
impact on clinical progression.
Methods: In a cross-sectional analysis of 307 CF patients, we compared the
group of once only infected (OI) to chronically colonized patients (CC). We
analyzed differences in age, lung function and BMI z-score. Subanalysis included
hospitalization rate and evolution of lung function in ten CC patients.
Results: Of the 307 patients, 22% showed positive culture for AX during at least 1
follow-up with 6% being CC, 9% OI and 7% with intermittently positive cultures.
In 2009, the prevalence of a positive culture was 8%. No difference was detected
between the OI and the CC group for age (p=0.16), FEV1% (p=0.24), FVC%
(p=0.4) and BMI z-score (p=0.64). Subanalysis showed no impact of colonization
on lung function decline and BMI z-score, though subanalysis showed signifi-
cantly more hospitalizations (0.8 vs 1.6, p=0.049) during two years after diagnosis
of colonization compared to two years before. Chronically infected patients had
higher prevalence of Pseudomonas aeruginosa (PA) with only one of 19 patient
showing no record of cultured PA.
Conclusion: A small subset of CF patients (6%) and not all patients with acqui-
sition of AX (less than 1 in 3) become CC with AX. CC with AX was associated
with increase in hospitalization rate, but did not affect lung function decline nor
BMI evolution. Further data, e.g. case-control studies to exclude time-effect, are
necessary to clarify clinical relevance of AX in CF.

P4293
Impact of stenotrophomonas maltophilia in cystic fibrosis: A retrospective
analysis
Elien Dewaele1, Pieter Goeminne1, Hans Scheers2, Lieven Dupont1, Paul Van
den Brande1. 1Respiratory Disease, University Hospital Gasthuisberg, Leuven,
Belgium; 2Respiratory Disease, Catholic University of Leuven, Leuven,
Belgium

Introduction: Stenotrophomonas maltophilia (SM) has been isolated more fre-
quently in cystic fibrosis patients (CF) the past few years but the real significance

of its presence remains to be elucidated. We investigated the impact of a positive
sputum culture with SM on lung disease morbidity in our CF population.
Methods: Patients from the CF database were reviewed for presence of SM. Lung
function and BMI data were analyzed at 1 y before, at acquisition, at 6 months,
1 and 2 y after acquisition. We compared data between three groups: patients
intermittently colonized with SM (IC), chronically colonized (CC) patients and a
control group (CG) of CF patients that never acquired SM in their sputum and
were matched for gender, age, Pseudomonas status and pancreas insufficiency.
Results: Median age was 18 y (IQR 12–25). FEV1% was significantly different
between three groups, with lower values in the CC and IC 6 months (p=0.013) be-
fore and at time of SM acquisition (p=0.0003). There was no significant difference
in lung function evolution between three groups (FEV1% p=0.34, FVC% p=0.24,
PEF% p=0.33), but a trend was seen for BMI evolution (p=0.06) with worse BMI
over time in the IC (p=0.04) and CC (p=0.06). There was significant increase in #
hospitalizations and number of IV courses with antibiotic use after acquisition of
SM with highest increase in CC (p=0.04).
Conclusion: CF patients with positive sputum culture with SM had worse lung
function not only at time of acquisition but also in preceding months. Acquisition
of SM was not associated with accelerated FEV1 decline but BMI decreased
in patients with SM and exacerbation rate and number of IV antibiotic courses
increased after acquisition of SM.

P4294
The role of serum pseudomonas aeruginosa antibodies in diagnosis and
follow-up of patients with cystic fibrosis
Deniz Dogru Ersoz1, Sevgi Pekcan2, Ebru Yalcin1, Ugur Ozcelik1,
Nural Kiper1, Nermin Gurcan1, Burcin Sener3. 1Department of Pediatric
Pulmonology, Hacettepe University Faculty of Medicine, Ankara, Turkey;
2Department of Pediatric Pulmonology, Selcuk University Faculty of Medicine,
Konya, Turkey; 3Department of Microbiology and Clinical Microbiology,
Hacettepe University Faculty of Medicine, Ankara, Turkey

In cystic fibrosis (CF), if Pseudomonas aeruginosa (Pa) infection is not diagnosed
and treated early, chronic colonisation in lungs may later lead to rapid decline
in pulmonary functions. The aim of this study was to evaluate Pa antibodies, to
compare them with Pa culture results, to determine their role in early diagnosis and
follow-up, to correlate them with severity of disease and to determine factors which
cause antibody positivity. Ninety CF patients were included; they were divided
into chronic, intermittent, control and mucoid Pa groups according to their airway
cultures. They were evaluated in every 3-6 months in total 4 visits in a follow-up
period of 2 years. In each visit, Pa antibodies against exotoxin, elastase and alkaline
protease were determined in blood by ELISA method. The presence of at least one
antibody had the highest sensitivity. Among the antibodies, alkaline protease had
the highest specificity and elastase had the highest sensitivity. All antibodies were
highest in mucoid group folowed by the chronic group. Antibodies were higher in
the chronically colonised patients than the noncolonised ones. Elastase was highest
in the chronic and lowest in the mucoid Pa group. The presence of antibodies
were much higher than positive Pa cultures in patients younger than 5 years of
age. Only in mucoid group, there was a negative correlation between FEV1 and
alkaline protease. In CF, Pa antibodies can be considered as early markers for
diagnosis especially in young children who can not expectorate, however, anti-Pa
antibodies should be used together with sputum cultures for long term follow-up
and treatment.

P4295
Stenotrophomonas maltophilia and achromobacter xylosoxidans in cystic
fibrosis patients
Silvia Gartner1, Marta Mumany1, Adelaida Ferrer2, Carlos Martin1,
Sandra Rovira1, Alba Torrent1, Ines de Mir1, Antonio Moreno1. 1Pediatric
Pulmonology and Cystic Fibrosis Unit, Hospital Universitari Vall d’Hebron,
Barcelona, Spain; 2Microbiology Department, Hospital Universitari Vall
d’Hebron, Barcelona, Spain

Introduction: In recent years there has been an increasing number of recognized
emerging pathogens like Stenotrophomonas maltophilia (SM) and Achromobacter
xylosoxidans (AX) but their effect in CF lung disease is yet unknown.
Aims: 1) to assess the prevalence of SM and AX and 2) to compare the lung
function, clinical symptoms at first isolation, CT scan and colonization with
Pseudomonas aeruginosa (PA) between the two groups.
Methods: Retrospective cohort study using the CF Database of the CF Center of
Catalonia (Spain). Data were collected at first isolation and after one year.
Results: 130 patients were included in this study, 44 of whom (33,8%) had a
positive culture to SM and 11 (8.4%) to AX at some time. Mean age at acquisition
of SM was 6±4.6 years and of AX was 6.5±3 years. In the SM group 36% of
patients were under 4 years in comparison with 9% in the AX group. No significant
difference in symptoms at acquisition (56% and 63% respectively), FEV1 (75%
and 84%), bronchiectasis (47% and 36%) and PA colonization (79% and 91%)
were found between the SM and AX groups. After specific ATB therapy, chronic
colonization was higher in AX (36%) in comparison with the SM group (9%).
Conclusions: The prevalence of SM colonisation was higher than AX. Patients
colonized with SM were younger but chronic infection was more associated with
AX.
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Preventable deaths and better outcomes in CF: Need for organising care at
European standards in developing countries
Laura-Larisa Dracea1, Liviu Pop2. 1Respiratory Diseases, Clinical Children’s
Hospital, Transilvania University, Brasov, Romania; 2Pediatric, Second Pediatric
Clinic, Timisoara, Romania

Advances in research and treatment changed the outlook for CF patients in
developed countries.
Aim: Evaluation of actual standards of CF care and identification of opportunities
for changing the outcome of romanian CF patients.
Methods: Analysis of clinical outcomes of CF patients (0-17 years) followed up
in a Regional Center over 12 years (1998-2011) correlated with standards of care
and level of funding.
Results: 45 children with CF followed up over the study period, 90% diagnosed
before the age of 1 year (10/45 with meconium ileus, all underwent surgery and had
complications). Mean age at diagnosis was 1.3 years, 36/45 were genotyped with
66% prevalence of del F508. 15 deaths were encountered, 67% before 2004 when
the Ministry of Health provided funding. 66% of deaths before the age of 3 years,
were influenced by poor socio-economic status, undernutrition and reduced level
of understanding the nature of the disease. 65% of patients developed premature
severe lung disease related to poor nutrition and early aquisition of P aeruginosa.
CF related conditions as ABPA, CFRLD, diabetes in 6/45 patients represented risk
factors for poorer outcomes. In 55% of patients malnutrition was correlated with
poverty.The level of funding represented only 50% of the needs and the lack of a
staffed CF unit was a major barrier to proper care of patients.
Conclusions: Clinical outcomes were adversely impacted by lack of funding
and complexity of factors that caracterise transition to European standards in
a developing country. Development of programes aimed to increase knowledge
and motivation for being involved in CF care are needed in order to offer better
outlooks for CF patients.

P4297
Genotype-phenotype correlation in cystic fibrosis patients bearing a novel
complex allele
Riccardina Tesse, Angela Polizzi, Teresa Santostasi, Anna Diana,
Antonio Manca, Vito Paolo Logrillo, Luciano Cavallo. Department of
Biomedicine of the Developmental Age, University of Bari, Bari, Italy

Objective: The genotype-phenotype relationship in cystic fibrosis (CF) patients
bearing a novel transmembrane conductance regulator (CFTR) complex allele was
investigated.
Cases report: During the genetic characterization of 289 CF Caucasian patients
[M/F ratio 0.9:1, median age 16 years (range 1-46)] we found a new complex allele
[H939R;H949L] in five unrelated male patients (age range 15-25 years). They all
carried two CF-associated mutations, H939R and H949L, on the same exon 15
of CFTR gene in one allele, and had R248T, G542X, 1259insA, G1349D and
F508del, respectively, in the other allele. All subjects had abnormal sweat chloride
test values. The patient with R248T/[H939R;H949L] genotype showed CF-related
symptoms restricted exclusively to hepatopathy with high levels of transaminases,
but a good nutritional status and pancreatic sufficiency. The other four patients
had signs of classic CF, including chronic lung and sinus disease, recurrent respi-
ratory infections, failure to thrive and pancreatic insufficiency. Particularly, patient
with 1259insA/[H939R;H949L] genotype presented with meconium ileus, and
the subject bearing F508del/[H939R;H949L] showed the most severe pulmonary
manifestation of CF with abnormal values on tests of lung function.
Conclusion: Our findings suggest that the allele [H939R;H949L] greatly reduces
the residual function of CFTR if on the other allele is present a severe mutation
(i.e., G542X, 1259insA, G1349D and F508del), determining a very low residual
function, the combined effect being an overall reduction of CFTR function; on the
contrary, when the other allele carries a mild mutation, such as R248T, the overall
effect is a cumulative better CFTR functioning.

P4298
Twenty years of care for CF patients in Moscow region of Russia
Stanislav Krasovsky1, Alexander Cherniak1, Elena Amelina1, Anna Voronkova2,
Natalia Kashirskaya2, Nikolay Kapranov2. 1Cystic Fibrosis, Research Institute of
Pulmonology, Moscow, Russian Federation; 2Cystic Fibrosis, Research Centre for
Medical Genetics, Moscow, Russian Federation

Objectives: The aim of the study was to assess the median survival age of the
patients in the Moscow region of Russia, followed in children and adult CF Centers
of Moscow during the period 1991-2000 and 2001-2010, the proportion of adults
and gender differences in the survival, if any.
Methods: A database of CF patients was started in 1990. The diagnosis of CF
was confirmed by positive sweat test and/or genetic analysis, or neonatal screening
(started in 2007). On January1 2001 there were 185 patients registered in Moscow
region, 371 patients were followed in children and adult CF Centers of Moscow
during the period 2001-2010.
Results: Of 185 patients (98 males), followed during 1991-2000 yrs, 23 (12.4%)
have died (7 males, the mean age at death was 18.1±9.2 years), 162 (87.6%)
patients were alive on January 1 2001 (mean age 11.0±6.5 yrs). The median
survival age was 25.69 years. Significant gender difference in median survival was

noted with 27.3 years for male and 25.1 years for female patients. The proportion
of the patients over the age of 18 was 18.9%.
During 2001-2010 of 371 patients, 45 (12.1%) had died (26 males, the age of
death ranging from 4 months to 40 years: the mean age at death was 16.8±8.4
yrs); 326 patients were alive (mean age 13.2±9.6 yrs). The median survival age
increased significantly - 35.71 years (p=0,045). There was no significant gender
difference in the survival rate. 32.6% of adult patients – a significant difference
since 1991-2000 (p<0.05).
Conclusion: A large increase in the Moscow Region CF patients’ survival and
adult patients’ ratio was observed during the 20 years of specialized treatment,
performed in Moscow centers, pointing out a survival advantage of specialized care.

P4299
Phenotype and genotype in adult patients with cystic fibrosis in Uruguay
Alejandra Rey1, Gabriela Rutz2, Pacheco Edilberto1, Gueçaimburú Rosario2,
María López Varela1. 1Hospital Maciel, Universidad de la República,
Montevideo, Uruguay; 2Unidad Adultos de Fibrosis Quística, Banco Previsión
Social, Montevideo, Uruguay

There is insufficient knowledge on Cystic Fibrosis (CF) in many countries; pa-
tients are often treated inadequately. Life expectancy is consequently far below
than could be attainable with adequate treatment. Therefore it is very important
to train Centers to concentrate clinical experience on diagnosis and management
of disease. In June 2010, the Uruguayan Parliament created the First National
Reference Center for Diagnosis and Treatment of Patients with Cystic Fibrosis.
Objective: To describe genotypic and phenotypic characteristics of patients at the
time of first encounter at a CF Center for adults in Uruguay.
Methods: CF patients over 14 years were evaluated with medical history, spirom-
etry and sputum studies.
Results: 41 adults entered the center. Mean age was 23.9±8.4, mean age at
diagnosis was 14.2±11.3 years. Colonized patients showed differences with non-
colonized in: mean age (25.8 vs. 22.9, p 0.01), mean age at diagnosis (13±11 vs.
14±11, p 0.01), lung function: FVC (84% vs. 95%, p 0.01); FEV1 (68% vs. 88%,
p 0.00) and history of hemoptysis. Genetic mapping for 30 patients indicated that:
30% had two CFTR mutations, 36% a single mutated allele detected and in 33%
no mutations detected. The most common mutation was �F508. The remaining
mutations were substantially heterogeneous. In all, we had 3 alleles mutation class
1, 13 class 2, 3 class 4, and 1 class 5.
Conclusions:
– Colonized patients were diagnosed earlier in life, showed significant deteriora-

tion in spirometric measures and more frequent hemoptysis.
– Our population had different types of CFTR mutations.
– The mutation �F508DEL was the most common and present in 16%.
– 33% of CFTR mutations were not detected.

P4301
The peculiarities of basic metabolism in cystic fibrosis patients
Alexander Orlov, Alexander Pashkevich, Ludmila Jelenina. Pulmonologic
Department, City Children Hospital St. Olga, St. Petersburg, Russian Federation
Pulmonologic Department, City Children Hospital St. Olga, St. Petersburg,
Russian Federation Pediatrics and Endocrinology, Pediatric Academy, St.
Petersburg, Russian Federation

Object: The study of a basic metabolism dependence on the disease state and
infection process in cystic fibrosis patients in Saint-Petersburg.
Materials and methods: 23 patients with mixed forms of cystic fibrosis confirmed
by the genetic examination were recorded in this clinical research study.
The examination of basic metabolism in the children with cystic fibrosis was
performed by the apparatus “Fit mate PRO, Cosmed, Italy”. The basic metabolism
rate is calculated as a percentage of target values and depends on respired O2
volume in ml/min, sex, age and height and body weight. The examinations were
performed within 15 minutes at a comfortable ambient temperature (18-20°C) in
the lying position, in an emotionally resting condition 12-16 hours later of the last
meal without considering of daily stresses.
Results: The basic metabolism in the all examined cystic fibrosis patients exceeds
the respective age norm by 30-90%. The statistic evaluation by the Mann-Whitney
test the basic metabolism appeared to be significantly higher in the patient group
with the chronic pseudomonas infection (p=0.0167).
In 8 patients an oxygen intake volume during the maximal physical stress was
determined. In all these patients it was considerably reduced.
Conclusion: The direct dependence of the basic metabolism on the state severity
of cystic fibrosis (with the increase of severity) and the clear dependence on
the infection process (the basic metabolism increase with the addition of pseu-
domonas infection) were revealed. The very low training of cystic fibrosis patients
in Saint-Petersburg (on the base of oxygen intake rates) should be noted.
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P4302
Evaluation of disease knowledge in children with cystic fibrosis and their
families
Irmak Dicle Sargin1, Yasemin Gokdemir1, Refika Ersu1, Bulent Karadag1,
Pinar Ay2, Ahmet Topuzoglu2, Cagatay Cimsit3, Fazilet Karakoc1. 1Dept. of
Paediatrics, Marmara University Training and Research Hospital, Istanbul,
Turkey; 2Dept. of Public Health, Marmara University, Istanbul, Turkey; 3Dept. of
Radiology, Marmara University Training and Research Hospital, Istanbul, Turkey

Introduction: Increasing the disease knowledge of patients with cystic fibrosis
(CF) and their families is important for treatment adherence.
Aim: To determine the knowledge levels and associated factors in CF patients and
their families.
Methods: Parents of 82 CF patients and 39 children >10 years followed at
Paediatric Pulmonology Division were included to the study.Knowledge levels
were evaluated with a standardized questionnaire which assesses 3 domains of
knowledge: respiratory,digestion and nutrition. Knowledge was compared with
demographic features and disease severity determined by Shwachman-Kulczycki
Scores (SKS) and pulmonary function tests (FEV1%).
Findings: 82 patients were included to the study (44 girls; median age:9,5 years
[25-75percentiles:5.1-14.1]).Median follow up was 8.0 years (25-75percentiles:4.6-
11.4).Median SKS was 75“good” (25-75percentiles: 55“good”- 85“good”).Mean
FEV1% was 66.5±28.0. Knowledge level was 65.8%±14.7 for children and
69.9%±14.6 for families.Children’s knowledge increased with age (p=0.04), but
there was no relation with children’s age and family knowledge.Although no cor-
relation was found with children’s knowledge and socio-economic status (SES),
families’ knowledge was related with SES (p=0.04).There was no relation with
disease severity and children’s or families’ knowledge.Knowledge level was higher
for patients who were followed for longer period at our clinic (p=0.04).Knowledge
of children and families were not related.
Conclusion: CF patients’ and their families’ knowledge are fairly good but needs
improvement.Families’ knowledge is associated with SES.Knowledge of children
increases with age and follow up time, but is independent from family knowledge
and SES.

P4303
An audit to assess the value of the MDT approach in patients in a UK CF unit
Manish Gautam1, Abdul Ashish2, Martin Ledson2, Josheel Naveed1,
Martin Walshaw2. 1Respiratory Medicine, Royal Liverpool University Hospital,
Liverpool, United Kingdom; 2Respiratory Medicine, Liverpool Heart and Chest
Hospital, Liverpool, United Kingdom

Background: It is widely accepted that in CF best patient and family care should
involve a well co-ordinated multidisciplinary service. However, the interdisci-
plinary effectiveness of the team, including the patient’s perception of their team
is rarely assessed.
Aims: We performed this study in order to evaluate the performance of our local
CF MDT from an objective and patient perspective.
Methods: “On the spot” questionnaires were distributed to MDT members, who
had worked with the unit for over one year. Questions were related to the knowl-
edge of 15 randomly selected CF patients regarding their microbiology, FEV1,
transplant status, social history, portacath, compliance issues and insulin therapy.
Results:

Table 1. Knowledge of MDT members about their patients

1st, Doctors – 83% 2nd, CF nurses – 83% 3rd, Dieticians – 80% 4th, Physiotherapists – 78%

Average scores and ranking

Questionnaires were simultaneously distributed to the same patients for anony-
mous completion requiring them to rank the MDT members according to perceived
importance in their care and their relationship with each.

Table 2. Overall ranking by patients

Most important member of MDT:
1st, Doctors 2nd, CF nurses 3rd, Dieticians & Physiotherapists 4th, Others –

Personal rapport:
1st, CF nurses 2nd, Doctors 3rd, Physiotherapists 4th, Dieticians 5th, Others

Conclusions: Results confirmed CF patients often form close rapport with spe-
cialist nurses and associate Consultants with important decision making related
to their care. Interestingly, doctors and CF nurses scored equally well in patient
knowledge and only marginally above others. These results suggest an effec-
tively functioning MDT whilst highlighting the often under-recognised value of
individual specialities.

P4304
Improved turn around time for molecular genetic analysis for cystic fibrosis:
The Irish experience
Frances Flanagan, Louisa Glackin, Dubhfeasa Slattery. Respiratory, Children’s
University Hospital, Dublin, Ireland

Introduction: Ireland’s Cystic Fibrosis (CF) newborn screening programme is due

to commence later in 2011 using immune reactive trypsinogen & genetic analysis
for the detection of cystic fibrosis transmembrane regulator protein (CFTR) muta-
tions. The National Centre for Medical Genetics screens for 11 CFTR mutations
& further analysis for rarer mutations is currently performed in Manchester (using
gene sequencing & multiplex ligation-dependant probe amplification (MLPA) test-
ing). Prior to 2008 this further analysis was performed in Exeter & subsequently
in Brest.
Aim: To identify the turn-around time for genetic analysis results for children with
suspected CF
Methods: A 16 year retrospective study of genetic analysis results for CFTR
mutations was performed. The turn-around time was defined as the number of days
from sending DNA until reports were received. Descriptive statistics were used.
Results: Overall, the median time to receive genetic analysis results was 23 days,
range 1-2434 days (n=91). The median turn-around time for the identification of
2 positive CFTR mutations was 21 days, range 1-1973 days. The most common
identified mutation, Phe508del/Phe508del, had the shortest median turn around
time of 18 days, range 1-107 days. Three patients initially suspected of having CF
& with 2 positive sweat tests, did not have any CFTR mutations identified (median
time 2252 days, range 229-2434 days).
Conclusion: Recent technological advancements allow for more detailed genetic
analysis to be performed, identifying newer CFTR mutations over a shorter time
period. The introduction of newborn screening & extended CFTR genetic analysis
will ensure that the time to CF diagnosis is greatly improved.

P4305
Validation of the Spanish version of the Leicester cough questionnaire in
children with cystic fibrosis
Janaina Persegona1, Tamara del Corral2 , Núria López3, Andrea Valiente3,
María Garrida4, Melisa Seborga1, Norma Trujillo1, Lisbeth Hernandez1,
Jordi Villaró5,6. 1Master Degree in Repiratory Medicine, Universidad de
Barcelona and Universidad Pompeu Fabra, Barcelona, Spain; 2Physical Therapy,
Asociación Madrileña Contra la Fibrosis Quística, Madrid, Spain; 3Physical
Therapy, Consorci Hospitalari Parc Taulí, Sabadell, Spain; 4Cystic Fibrosis,
Hospital Ramón y Cajal, Madrid, Spain; 5Physiotherapy, FCS Blanquerna,
GReF. Universitat Ramon Llull, Barcelona, Spain; 6Institut Clínic del Torax,
Fundació Clínic (IDIBAPS), Barcelona, Spain

Antecedents: Cystic Fibrosis (CF) patients present chronic inflammation with a
mucus thickness and decrease ciliar mobility, causing chronic cough, bacterial col-
onization and respiratory infections. Cough is one of the most important symptoms
for CF and it is directly related to exacerbations. Also, represents an upset that
affects quality of life and social relations.
Objective: Validate the Spanish version of the Leicester Cough Questionnaire
(LCQ) in CF.
Methods: After the adaptation to Spanish, the sample was selected by 58 CF
patients from Corporacio Parc Tauli and Asociacion Madrilena Contra la Fibro-
sis Quistica, Spain. The questionnaire was administrated twice in stable disease
patients in order to contrast the results.
Results: Patients characteristics: age 11.7 (3.1) years, BMI of 19 (13) kg/m2. Total
LCQ1 18.46 (2.4) vs LCQ2 18.69 (2.3) (p=0.769). Cronbach alpha coefficients
was: LCQtotal (0.86) and for the domains: LCQphysical (0.76); LCQpsychological
(0.79) and LCQsocial (0.78). The ICC was: LCQphysical (0.82), LCQpsycholog-
ical (0.75), LCQsocial (0.63) and LCQtotal (0.83) (p<0.01 all).
We observed moderate correlations with specific quality of life questionnaire
(CFQ-R): respiratory symptoms CFQ-R+14 (r=0.51) and CFQ-RChild (r=0.67)
(p<0.01, both) and with pulmonary function, FVC and FVE1: LCQphysical (0.42
and 0.48); LCQpsychological (0.60 and 0,62) and LCQtotal (0.55 and 0.58), all
significative (p<0.05).
Conclusion: The Spanish version of the LCQ is reliable and valid for CF patients,
in which it has observed relations between quality of life and pulmonary functions.
Sponsored by: Proyecto AVANZA, TSI-020110-2009-431. Ministerio de Industria
Turismo y Comercio, Spain.

431. Issues in paediatric and neonatal intensive
care

P4306
Downregulated BMPR2 signaling pathway in nitrofen-induced pulmonary
hypoplasia
Martine Makanga, Celine Dewachter, Benoit Rondelet, Robert Naeije,
Laurence Dewachter. Physiology Laboratory, Université Libre de Bruxelles,
Brussels, Belgium

Background: Despite remarkable progress in resuscitation and intensive care,
morbidity and mortality in congenital diaphragmatic hernia (CDH) remain high
due to severe pulmonary hypoplasia. However, pathogenesis associated with CDH
is still not clearly understood. The bone morphogenetic protein receptor (BMPR)
type 2 signaling pathway plays a crucial role in fetal lung development.

791s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



TUESDAY, SEPTEMBER 27TH 2011

Hypothesis: We sought to determine whether BMPR2 signaling pathway is altered
in the nitrofen-induced pulmonary hypoplasia associated to CDH.
Methods: Pregnant rats were exposed to either 100 mg nitrofen or olive oil on day
9 (D9) of gestation. At D17 and D19, embryos were delivered by cesarean and
sacrificed to check if diaphragmatic hernia existed. Fetal lung, heart and liver tissue
weights and body weight of each fetus were recorded. Lung tissue was harvested
for pathobiological evaluation (by immunohistochemistry and RTQPCR).
Results: Lung, heart and liver weight-to-body weight ratios decreased by 20, 30
and 25% (p<0.05) at D17 and by 25, 15 and 25% (p<0.05) at D21. In the CDH
group, at D21, the airway septa were thicker and the radial alveolar count was
significantly lower compared to controls. In the lungs, gene expression of BMPR2
was decreased in the nitrofen group at D17 and D21, together with decreased
gene expression of the DNA binding protein 1 (Id1), the major target of the
BMP signaling pathway. At D17 (but not at D21), pulmonary gene expression of
gremlin, a BMPR antagonist, was increased, while pulmonary gene expression of
BMP4, a BMPR agonist, decreased.
Conclusions: In nitrofen-induced CDH, BMPR2 signaling pathway is downregu-
lated in hypoplastic lungs at both early and late stages of lung development.

P4307
Rho-kinase inhibitor ameliorates bleomycin-induced chronic lung injury in
neonatal rats
Alvin H. Lee1, Crystal Kantores1, Julijana Ivanovska1, Charlotte Sewing1,
Robert P. Jankov1,3. 1Clinical Integrative Biology, Sunnybrook Research Institute,
Toronto, Canada; 2Physiology & Experimental Medicine, Hospital for Sick
Children Research Institute, Toronto, Canada; 3Department of Physiology,
University of Toronto, Toronto, Canada

Bleomycin (BLEO) induces a chronic neonatal lung injury (CNLI) in rats that
is characterized by inflammation, arrest of lung development and pulmonary
hypertension (PHT), similar to severe bronchopulmonary dysplasia. Increased
Rho-kinase (ROCK) signaling contributes to experimental inflammatory lung
injury in adult animals but its role during early life remains unknown.
Methods: Rat pups received BLEO (1 mg/kg/d i.p.) or saline vehicle from postna-
tal days 1-14 ± Y27632 (a ROCK inhibitor; 10 mg/kg/d i.p.). Inflammation was
assessed by tissue counts of immunoreactive macrophages (CD68) and neutrophils
(MPO). Chronic PHT was assessed by right ventricle/left ventricle+septum weight
ratio and% medial wall thickness of pulmonary resistance arteries. Markers of lung
growth, injury and alveolarization included weight, tissue fraction, mean linear
intercept and secondary crest counts.
Results: Lungs of BLEO-exposed pups had up-regulated ROCK activity, as ev-
idenced by increased phosphorylation of ROCK targets, MYPT-1 and LIMK1,
which was completely inhibited by Y27632. Treatment with Y27632 completely
prevented neutrophil influx to the BLEO-exposed lung while having no effect
on increased macrophages. Y27632 completely prevented BLEO-induced PHT
and partially improved septal thinning, but did not affect inhibited lung growth
or alveolarization. Complete abrogation of BLEO-mediated neutrophil influx by
treatment with SB265610 (a CXCR2 antagonist; 4 mg/kg/d) had no effect on
parenchymal or vascular injury.
Conclusions: ROCK inhibition prevented chronic PHT and improved parenchy-
mal injury (septal thinning) in BLEO-mediated CNLI, independent of changes in
inflammatory cells. Funded by the CIHR.

P4308
Characterization of miRNAs circulating in sepsis patients’ serum
Lixin Xie1, Huijuan Wang2, Weijun Chen3, Pengjun Zhang2, Longxiang Su2.
1Department of Respiratory Medicine, Chinese PLA General Hospital, Beijing,
China; 2Medical College, Nankai University, Tianjing, China; 3Beijing Institute
of Genomics, Chinese Academy of Sciences, Airport Industry B6, Beijing, China

Background: MicroRNAs (miRNAs) are a class of small non-coding RNAs that
regulate mRNA expression at the post-transcriptional level and thereby regulate
fundamental biological processes. A number of methods, such as multiplex poly-
merase chain reaction microarrays, have been developed to profile the levels of
known miRNAs. However, these methods cannot identify novel miRNAs or accu-
rately determine their expressions over a range of concentrations. Deep sequencing
methods provide a suitable platform for genome wide transcriptome analysis and
can identify novel transcripts.
Methodology/Principal findings: We isolated total RNA from serum samples of
9 sepsis patients. We sequenced circulating miRNAs in small RNA libraries using
Solexa sequencing. This revealed a total of 154 known mature and 25 mature-star
sequences, and predicted 38 novel miRNAs candidates. The miRNA expression
profiles of sepsis patients were different from those of healthy controls previously
reported by Chen et al. The uniquely biased distributions of nucleotides may be
related to the stability of circulating miRNAs.
Conclusion: Some of these novel candidate miRNAs may be specific to sepsis
patients and could be used as biomarkers to evaluate sepsis prognosis by measur-
ing their levels in blood. Follow-up studies on the functional roles of these novel
miRNAs and identifying their targets should provide additional insights on the
development and progression of sepsis.

P4309
Spontaneous respiratory activity during mechanical ventilation of term born
infants
Olie Chowdhury, Stephanie Kayode, Silke Lee, Simon Hannam, Gerrard
F. Rafferty, Anne Greenough. Division of Asthma, Allergy and Lung Biology,
King’s College London, London, United Kingdom

Aim: Prematurely born infants frequently breathe while being mechanically venti-
lated and the pattern of the respiratory interaction influences outcome. The different
interactions seen are the result of stimulation of respiratory reflexes (Head’s and
the Hering-Breuer reflexes). Respiratory reflexes may be weaker in term born
compared to prematurely born infants and thus may not influence the outcome of
the former. The aim, therefore, of this study was to characterise any spontaneous
respiratory efforts of mechanically ventilated infants born at term.
Methods: To date, ten infants (median gestational age 38 weeks) have been studied
at a median postnatal age of five days: five infants on intermittent positive pressure
ventilation (IPPV) and five on synchronised intermittent mandatory ventilation
(SIMV). Oesophageal, gastric and airway pressures, flow and volume were simul-
taneously recorded for at least 20 minutes, 100 consecutive breaths were analysed
for each baby.
Results: All the infants breathed during mechanical ventilation. Four patterns
of interaction were noted: synchrony, augmented inspiration, active expiration,
prolongation of expiration:

Pattern of interaction (%)

Synchrony Augmented inspiration Active expiration Prolongation of expiration

IPPV 23.9 4.5 21.6 50
SIMV 21.4 2.5 74.9 1.2

Active expiration was significantly more common in the SIMV group (p<0.005),
whereas prolongation of expiration was significantly more common in the IPPV
group (p<0.005).
Conclusions: Respiratory reflexes are provoked in term born infants by mechanical
inflations. SIMV does not prevent active expiration, this may relate to trigger delay.

P4310
The influence of angiotensin-converting enzyme (ACE) genotype on the
development of severe perinatal asphyxia in the neonates
Natalia Gorovenko1 , Svetlana Kyryachenko2, Zoya Rossokha2. 1Department of
Medical and Laboratory of Genetics, P.L. Shupik National Medical Academy of
Post-Graduate Education, Kiev, Ukraine; 2Ministry of Public Health of Ukraine,
Reference-Centre for Molecular Diagnostic, Kiev, Ukraine

Background: The cardiovascular disturbances are the important pathways in the
development of perinatal asphyxia. Study of genetic markers associated with the
development of severe asphyxia in newborns is of great practical importance to
develop preventive measures and child health in the future. The aim of this study
was to evaluate the influence of the (I/D) gene polymorphism on the development
of severe perinatal asphyxia.
Methods: We conducted a case-control study of 80 cases of severe perinatal
asphyxia and 110 control group. For the genotyping was used polymerase chain
reaction (PCR) with further restriction fragments length polymorphism analyses.
The differences in comparative groups were assessed by the Pearson chi-square
test analyses and Odds Ratio determination.
Results: The incidence of the homozygous DD alleles in the neonates with severe
perinatal asphyxia was 33 (41,25%), of the heterozygous ID alleles 37 (46,25%),
of the homozygous II alleles 10 (12,50%). The neonates of control group had
following alleles: DD - 15 (13,64%), ID- 44 (40,00%), II -51 (46,36%).

Conclusion: DD gene polymorphism of the neonates is a risk factor for the
development of perinatal asphyxia. We suggest using these genetic markers in
prognosis of severe perinatal asphyxia in the neonates.

P4311
Determinants of lung function in school aged children prematurely born
before 32 weeks of gestation
Marie Luce Choukroun1,4 , Hala Feghali-Caron1,2 , Fabienne Marquant3,
Sandrine Vautrat2, Fabienne Nacka2, Valeriane Leroy5, Mickael Fayon2,4 . 1Lung
Function Testing Laboratory, CHU de Bordeaux, Bordeaux, France; 2Department
of Pediatrics, CHU de Bordeaux, Bordeaux, France; 3USMR, CHU de Bordeaux,
Bordeaux, France; 4INSERM 885, Université Bordeaux, Bordeaux, France;
5INSERM 897, Université Bordeaux, Bordeaux, France

Rationale: Persistent respiratory sequelae have been reported in children prema-
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turely born. The aim of this work was to find the part of neonatal and childhood
determinants of the lung function of school aged children born with a gestational
GA< 32 weeks.
Methods: All the children born with a GA<32 wks, at the CHU de Bordeaux,
between 1997 and 2000 were eligible for the study. Their respiratory outcome
was evaluated by a respiratory questionnaire and lung function measurements:
spirometry, static lung volumes, exercise bronchial responsiveness test, pulmonary
diffusing capacity DLCO. Multivariable analysis was used to evaluate the neonatal
and childhood determinants of their lung function at school age. The study was
approved by the Hospital Ethical Review Committee.
Results: Of the 444 eligible children, 151 (Birth Weight= 1355±379g; GA =
30,1±1,7 wks) were included: Age= 8,6±0,8 yrs, Body Weight= 28,4±6,5 kg,
Height= 132±8cm. Bronchopulmonary dysplasia BPD occurred in 36,4% of them.
At school age 60% had respiratory symptoms. Lung function abnormalities were
found in 53,5% of them: obstructive abnormalities with or without distension
in 41%, restrictive or mixed abnormalities in 12.5%. Exercise induced bronchial
responsiveness was positive in 41%. DLCO was reduced in 15,5%. Prior BPD was
associated with restrictive or mixed abnormalities (OR:6,1, CI 95%:[1,1- 33,9],
p=0,04]. Surfactant treatment was protective from lung abnormalities (p=0,03).
Conclusion: After premature birth, school aged children remain at risk of impaired
lung function especially among those who did not received surfactant. Restrictive
lung abnormalities are likely associated with prior BPD.

P4312
Infant spirometry at three months after birth in term and preterm infants
Karin Lidberg1, Paraskevi Kosma2, Gunilla Hedlin2, Charlotte Palme-Kilander2.
1Karolinska University Hospital, Division of Neonatology, Stockholm, Sweden;
2Karolinska Institutet, Department of Woman and Child Health, Stockholm,
Sweden

Background: Ex-preterm infants have more airway symptoms in childhood, and
forced expiratory flows have been shown to remain low or even diminishing during
the first two years after birth in moderately preterm compared to term infants.
Questions:Is airway function impaired both in very and moderately ex-preterm
babies? Do viral infections affect preterms more severely during the first year?
Methods: 110 term and 150 preterms, born at 27+0 – 33+6 weeks gestation, were
examined with infant spirometry during tidal breathing at term and with raised
volume forced expiration in Jaegher Baby box at three months after birth. Nasopha-
ryngeal viral swabs were taken during all URI and LRI during the first year. New
spirometry will be performed at 18 months after birth, corrected for prematurity.
Results: Babies born at 27-31 weeks gestation had lower FVC, FEV 0,4 and FEV
0,5 compared to term infants of the same gender (p<0,02 for boys, 0,01 for girls).
Vmax FRC was also lower than in term babies of same gender (p<0,01). Flows in
babies born at 32-33 weeks did not differ from term infants.In term babies, girls
had a longer Time to PEF, higher compliance and lower FRC than boys, but forced
expiratory flows did not differ. Infections: During an intensive RSV season, 20% of
both term and preterms <one year were diagnosed to have RSV airway infection.
Significantly more preterm than term infants needed hospitalization (p<0,05).
Mean gestational age of hospitalized preterms was 31,5 weeks.
Conclusions: Very preterm (GA <32 weeks)but not moderately preterm infants
did have impaired expiratory flows compared to term infants. Infection rate was
similar but need of hospitalization was higher in preterms. Follow-up will be
performed.

P4313
Predicting the safety of air travel in ex-premature infants
Adelaide Withers1, Andrew Wilson1,3, Mary Sharp4,5 , Steven Resnick4,5,
Graham Hall2. 1Department of Respiratory Medicine, Princess Margaret
Children’s Hospital, Perth, Western Australia, Australia; 2Medical Research,
Telethon Institute of Child Health Research, Perth, Western Australia, Australia;
3School of Paediatrics and Child Health, The University of Western Australia,
Perth, Western Australia, Australia; 4Department of Neonatal Paediatrics, King
Edward Memorial Hospital, Perth, Western Australia, Australia; 5School of
Women’s and Infant’s Health, The University of Western Australia, Perth, Western
Australia, Aruba

Background: Hypoxia is reported in preterm neonates during medical air transfer.
Predicting in-flight hypoxia in preterm infants is difficult from available data.
Aims: Further investigate the response of preterm infants to flight, identify factors
that may predict in-flight hypoxia and the need for in-flight oxygen.
Methods: A retrospective review of neonatal and in-flight data of all infants born
<37 weeks gestation undertaking medical air transfer between 2005-2008. In-flight
oxygen was commenced if oxygen saturation decreased to <85% for >2 minutes.
The impact of post-menstrual age (PMA), birth weight, duration of ventilatory
support/oxygen, demographics at time of flight and duration of flight on the need
for in-flight oxygen was assessed by Mann-Whitney tests.
Results: 141 infants completed flights during the review period. The mean (range)
PMA at birth and flight was 31.9 (24-36) weeks and 36.1 (33.1-47.6) w, re-
spectively. In-flight, 43 required supplemental oxygen. PMA at birth and flight,
birth weight, gender and duration and type of ventilatory support and oxygen did
not differ between those infants that required in-flight O2. Paradoxically, infants
requiring in-flight oxygen (n=43) were heavier at the time of flight (p=0.024) and
undertook shorter flights (p=0.001).

Conclusion: A significant proportion of preterm infants require oxygen in the
immediate post-natal period during air travel. In this analysis a requirement for
oxygen could not be predicted by a range of neonatal outcomes. Neonatal units
considering medical transfers of preterm infants should include options for in-flight
oxygen to be available for these infants. Further research is required to understand
the responses of young infants to air travel.

P4314
Outcome of congenital diaphragmatic hernia (CDH) in a non-ECMO unit
Chetan Pandit1 , Karen Walker2, Robert Halliday2, Rosemary Douglas3,
Nadia Badawi2, Dominic Fitzgerald1. 1Respiratory Medicine, The Children’s
Hospital at Westmead, Sydney, NSW, Australia; 2Neonatology, The Children’s
Hospital at Westmead, Sydney, NSW, Australia; 3Audiology, The Children’s
Hospital at Westmead, Sydney, NSW, Australia

Introduction: CDH management involves gentle ventilation, hypercarbia, iNO &
delayed surgery. ECMO use is limited & associated with greater neurodevelop-
mental sequelae.
Aim: Study mortality and neurological morbidity of CDH patients at 12 months
of age from a tertiary level non-ECMO unit.
Methods: Retrospective review of all CDH neonates presenting to the Children’s
Hospital at Westmead over 5 years [01/2005 to 12/2009]. Infants were assessed at
1 year using the Bayley Scales of Infant and Toddler Development, Version III.
Visual reward orientation audiometry was performed.
Results: Of 37 babies [M=17] referred, 5 [13%] died perioperatively, 6 lost to
follow-up & 2 missed developmental review. 30/32 [93%] of the survivors were
seen at 1 year and 24/32 [75%] had a neurodevelopmental assessment. Mean GA
37.9 wks (SD ±1.7) & BW 2983gm (± 722.5). CDH diagnosed: 17 antenatal
ultrasound [US] < 22 weeks of gestation, 6 later antenatal US and 14 [44%]
postnatally. Median age at surgery was 7 days (range 0 to 55). 8 (21%) had an
associated cardiac anomaly [4 had surgery]. Below average outcomes in 2 (8%)
infants on cognitive skills & expressive language; 6 (23%) receptive language,
7 (27%) in gross motor skills & 2 (8%) deficient in fine motor skills. No sen-
sorineural hearing deficits. Neither mortality nor abnormal neurodevelopmental
outcome were significantly associated with prematurity, gender, time of diagnosis,
pneumothorax, type of closure and oxygen at discharge.
Conclusion: Mortality rates in a tertiary level non-ECMO unit are comparable
with ECMO centres and 1 year neuro-morbidity is lower. The outcome from
conventional strategies is comparable in the treatment of most CDH patients where
ECMO is not available.

P4315
Positive end-expiratory pressure affects the value of intra-abdominal pressure
in acute respiratory distress syndrome in newborn with diaphragmatic hernia
Dmytro Dmytriiev, Kateryna Dmytriieva, Oleksander Nazarchuk,
Konstantyn Bercun, Anatoliy Staradub, Konstantyn Dmytriiev. Anesthesiology,
Vinnitsa National Medical University, Vinnitsa, Ukraine

Introduction: To examine the effects of positive end-expiratory pressure (PEEP)
on intraabdominal pressure (IAP) acute respiratory distress syndrome (ARDS) in
newborn with diaphragmatic hernia.
Methods: Thirty sedated and mechanically ventilated patients with ARDS admit-
ted to a twenty-bed surgical medical ICU were included. All patients were studied
with sequentially increasing PEEP (0, 6 and 12 cm H2O) during a PEEP trial.
Results: Age was 5±1,7 days, weight was 1770, 4±302,0 g, SAPS II was 44±14
and PaO2/FIO2 was 192±53 mmHg. The IAP was 9,2±0,5 mmHg at PEEP 0
(zero end-expiratory pressure, ZEEP), 10,8±0,8 mmHg at PEEP 6 and 13,4±0,
6 mmHg at PEEP 12 (P < 0.05 vs PEEP). In the patients with intra-abdominal
hypertension defined as IAP≥12 mmHg (n= 15), IAP significantly increased from
15±3 mmHg at ZEEP to 20±3 mmHg at PEEP 12 (P < 0.01). Whereas in the
patients with IAP<12 mmHg (n= 15), IAP did not significantly change from ZEEP
to PEEP 12 (8±2 vs 10±3 mmHg). In the 13 patients in whom cardiac output
was measured, increase in PEEP from 0 to 12 cmH2O did not significantly change
cardiac output, nor in the 8 out of 15 patients of the high-IAP group. The observed
effects were similar in both ALI (n=17) and ARDS (n=13) patients.
Conclusions: PEEP is a contributing factor that impacts IAP values. It seems
necessary to take into account the level of PEEP whilst interpreting IAP values in
patients under mechanical ventilation.

P4316
The effect of body position on the arterial oxygen saturation of healthy
premature neonates
Zohre Torabi, Behnaz Falakaflaki, Akefeh Ahmadiafshar. Pediatric Ward, Zanjan
University of Medical Science, Zanjan, Islamic Republic of Iran

Background: Since the first time, when the prone position was introduced as a
therapeutic maneuver in lung diseases, numerous studies in both adult and pediatric
subjects have almost uniformly reported an improvement in PaO2 in the prone
position compared to supine.
Aims and objective: This study was conducted to determine the effect of body po-
sition on the arterial oxygen saturation of healthy premature neonates in Vali-e-asr
hospital, Zanjan, Iran.
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Method: In this trial, totally 88 healthy premature neonates which were just
feeding and being prepared to discharge, randomly selected. The neonates first
randomly placed in prone or supine position, and 30 min later SpO2 was measured
during 30 minutes. Then, the infants turned from prone to supine or from supine to
prone, and a repeat set of measurement was made. The collected data was analyzed
by utilizing SPSS 11.5 for windows package, using Paired Sample T Test.
Results: 60.2% (53 cases) of neonates were male and 39.8% (35 cases) were
female. Their mean birth weight and gestational age were 2330.9 gram (range:
1080-3400) and 34.3 weeks (range: 26-36), respectively. Their mean postnatal age
was 4.2 days (range: 1-28). Mean SpO2 of these neonates during 30 min in supine
position was significantly higher than prone position (94.5±3.3 Vs 91.8±5; P<

0.001).
Conclusion: These finding suggest that prone position have not offer any advan-
tage over the supine position in the improvement of arterial oxygenation of healthy
premature neonates.

P4317
Association between severe bronchopulmonary dysplasia and serum HGF
levels in premature infants during early postnatal life
Isamu Hokuto, Takeshi Arimitsu, Masayuki Miwa, Yohei Matsuzaki,
Kazushige Ikeda. Pediatrics, School of Medicine, Keio University, Shinjuku,
Tokyo, Japan

Background: Severe bronchopulmonary dysplasia (BPD) in very low birth weight
infants often poses a therapeutic challenge. Therefore, it is important to make a
prognosis. In this study, we investigated the relationship between the severity of
BPD and serum HGF levels in infants less than 30 weeks of gestational age.
Methods: The subjects were 16 infants less than 30 weeks of gestational age born
in our hospital. Cord blood was taken at delivery. Thereafter, blood was collected
from the infants once a week. Serum HGF levels were measured by ELISA.
Medical records were reviewed to collect information about the mothers and the
clinical course of the infants.
Results: In 7 of the 16 infants, the serum HGF level exceeded 1 ng/dL during the
clinical course. All those infants received more than 30% oxygen, nasal-CPAP,
or mechanical ventilation at a corrected age of 36 weeks. Nine infants showed
a serum HGF level of less than 0.6 ng/dL, and only 1 received 30% oxygen at
a corrected age of 36 weeks. Infants exhibited high serum HGF levels within
2 weeks of birth. Serum HGF levels were not significantly correlated with the
presence of chorioamnionitis (CAM).
Discussion: High serum HGF levels within 2 weeks of birth were associated with
a significant increase in the risk of severe BPD. Serum HGF levels were not
correlated with CAM, suggesting that fetal inflammation alone does not lead to the
development of BPD. We speculate that some inflammation with or without CAM
within 2 weeks of birth plays an important role in the development of severe BPD.
Conclusions: The periodic measurement of serum HGF levels may allow the early
diagnosis of severe BPD.

P4318
Cardiorespiratory variables of preterm infants near term
Arun Kumar Pugalenthi1, Chloe Parsley1, Peter Gray2, Kartik Iyer1,
Sadasivam Suresh1. 1Dept of Respiratory & Sleep Medicine, Mater Children’s
Hospital, South Brisbane, Queensland, Australia; 2Department of Neonatology,
Mater Mothers Hospital, South Brisbane, Queensland, Australia

Introduction: Significant advances in neonatal care have improved survival in
preterm infants. However chronic neonatal lung disease (CNLD) continues to
be a significant problem. There is very limited data in literature describing the
cardiorespiratory variables at 35-36 weeks of infants who are born preterm.
Aim: To collect sleep pattern and normative cardiorespiratory data in preterm
infants born under 31 week’s gestation at corrected gestation of 35-36 weeks. (We
present the cardiorespiratory data).
Methods: Using an in-house polysomnography system prospective data on respi-
ratory effort using effort bands, pulse oximetry, actigraphy and visual scoring of
sleep using video camera were collected in a cohort of preterm infants under 31
weeks gestation over a 6-10 hour period continuously. We analyzed the heart rate,
oxygen saturations from the data collected on the pulse oximetry channel. The
respiratory rate was derived using the Labchart software. We are presenting heart
rate, oxyhaemoglobin saturation and respiratory rate profile on 25 preterm infants.
Results: The mean heart rate with 5,95th centiles was 155 (129-181). The mean
oxyhaemoglobin saturation with 5, 95th centiles was 94.7 (85.9-98.8). The res-
piratory rate had significant variability between awake and sleep with the range
between 34-100/min. The average respiratory rate was in the 50s for this group
of infants. Cumulative frequency curves constructed with the heart rate and oxy-
haemoglobin data provides us with reference ranges for this specific group of
preterm infants.
Conclusion: The description of reference ranges for cardiorespiratory variables
would provide us with objective data in management of CNLD infants and
ascertaining home oxygen requirement.

P4319
Association between C-reactive protein levels and outcome in acute lung
injury in children
Martijn Bruijn1, Eva Jansen1, Thom Klapwijk1, Johanna van der Lee2, Rick van
Rijn3, Job van Woensel1, Albert Bos1. 1Pediatric Intensive Care Unit,
2Department of Pediatric Clinical Epidemiology, Emma Children’s
Hospital/Academic Medical Center, University of Amsterdam, Amsterdam,
Netherlands; 3Department of Radiology, Academic Medical Center, University of
Amsterdam, Amsterdam, Netherlands

Background: Acute lung injury (ALI) is a life threatening condition affecting both
children and adults. High plasma C-reactive protein (CRP) levels are associated
with favorable outcome in adults with ALI, suggesting a protective physiological
effect of high CRP levels. The association between CRP levels and outcome has
not been studied in ALI in children.
Aim: We hypothesized that increased plasma CRP levels are associated with
favorable outcome in ALI in children in terms of 28-day mortality and ventilator
free days (VFD).
Methods: We performed a historical cohort study in 98 mechanically ventilated
children (0-18 years) with ALI. The CRP level within 48 hours of disease onset was
tested for association with mortality and VFD. Clinical parameters and ventilator
settings were evaluated for possible confounding.
Results: Fourteen patients (14%) died within 28 days. The median (Q1;Q3) CRP
level in non-survivors was 126 mg/L (64;187) compared to 56 mg/L (20;105) in
survivors (p=0.01). For every 10 mg/L rise in CRP level, the unadjusted odds
for mortality increased 8.7% (95% CI 2.1%-15.8%). Cardiovascular organ failure
(CVOF) at onset of ALI was the strongest predictor for mortality (OR 30.5, 95%
CI 6.2-152.5). After adjustment for CVOF, for every 10 mg/L rise in CRP level,
the odds for mortality increased 5.0% (95% CI -2.7%-12.6%). Increased CRP
levels were associated with a decrease in VFD (ρ -0.26, p=0.01).
Conclusion: We conclude that increased plasma CRP levels are not associated
with favorable outcome in ALI in children. Based on our findings and existing
evidence that pathophysiology in ALI in adults and children differ, we suggest
future research should take these differences into consideration.

432. General thoracic surgery II

P4320
Long-term results of surgically treated non-small cell lung cancer patients
depending on the protocol of preoperative N-staging
Andrey Petrov1,2 , Vadim Pischik1,2, Marina Tlostanova3, Rashida Orlova1,
Piotr Yablonsky1,2. 1Medical Faculty, St.-Petersburg State University, 2Thoracic
Syrgery, City Hospital #2, 3Department of PET, Russian Scientific Centre of
Radiology and Surgical Technologies, St. Petersburg, Russian Federation

Preoperative N-staging is one of the most important aspects in management of
non-small cell lung cancer (NSCLC) patients because it has a crucial impact on
prognosis of patients and helps to choose the optimal treatment plan.
The aim of our study was to evaluate and compare long-term results of operated
NSCLC patients with different preoperative N-staging protocols.
Material and methods: 319 patients with resectable NSCLC were operated in
our center in 2003-2008. In group 1 all patients preoperatively underwent medi-
astinoscopy in addition to non-invasive staging procedures (CT and PET), whereas
in group 2 N-staging protocol included only CT and PET. Final TNM stage
was verified based on intraoperative findings including mediastinal lymph nodes
dissection. Long-term survival was assessed by Kaplan-Meier method.
Results: In group 1 significantly less unforeseen N2 were revealed during in-
traoperative lymph nodes dissection in comparison to group 2 (10% vs 27%,
respectively, p<0,05), the rate of uncertain resections was also lower in group 1
than in group 2 (5% vs 14%, respectively, p<0,05). Analysis of long-term results
showed better survival in group 1 than in group 2 (5-yr survival 61% vs 43%,
respectively, p<0,05). This difference was more prominent in patients with central
NSCLC (5-yr survival 65% vs 39%, respectively, p<0,01).
Conclusion: Our findings suggest that including mediastinoscopy in preoperative
N-staging protocol of potentially operable NSCLC patients improves the selection
of surgical candidates by excluding patients with extended disease, that results in
better long-term survival of operated patients.

P4321
The evaluation of surgical results in pT0-pT1 non-small cell lung carcinoma
after induction therapy
Soner Gursoy1, Ahmet Ucvet1, Ahmet Erbaycu2, Seyda OKaya1,
Hakan Koparal3. 1Thoracic Surgery, Izmir Dr. Suat Seren Chest Disease and
Thoracic Surgery Training Hospital, Izmir, Turkey; 2Chest Diseases, Izmir Dr.
Suat Seren Chest Disease and Thoracic Surgery Training Hospital, Izmir, Turkey;
3Nuclear Medicine, Izmir Dr. Suat Seren Chest Disease and Thoracic Surgery
Training Hospital, Izmir, Turkey

There are good results in locally advanced non-small cell lung carcinoma (NSCLC)
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surgically treated after induction therapy. We aimed to detect the role of PET-
CT on recurrence, survival and preoperative assessment in surgically treated
pT0-T1N0M0 after induction therapy.
Of the patients, stage IIB, IIIA and IIIB NSCLC, undergone pulmonary resection
after neoadjuvant chemotherapy or radiotherapy, pT0N0 and pT1N0 were included.
There were 54 patients with an average age of 59.2 years, 25 pT0N0 and 29
pT1N0. The median follow up was 34.8 months where mean survival time and
5-year survival rate were 90.8 months and 86.3%, 62.6 months and 53.7% (p= 0.1),
respectively. There were one (4%) local recurrence in T0 and eight (27.6%) (3
local, 4 distant and one local plus distant) in T1 (p=0.03). 18 patients preoperatively
assessed with PET-CT, the sensitivity, specificity, positive predictive value (PPV)
and negative predictive value (NPV) were 78%, 56%, 64% and 71%. NPV in T0
and PPV in T1 were 100%. The accuracy in T0 and T1 were 56% and 78% (p=0.3).
The survival of the pT0N0 and pT1N0 NSCLC who had surgical resection after
induction therapy are similar with those had resection without induction. The
success of PET-CT to reveal pT0, with no live tumor cell, and pT1 preoperatively,
is lower.

P4322
Inspiratory capacity is a new preoperative risk predictor in the patients with
lung cancer undergoing surgical resection
Naozumi Hashimoto1, Masaki Matsuo1, Noriaki Usami2, Kohei Yokoi2,
Yoshinori Hasegawa1. 1Department of Respiratory Medicine, Nagoya University
Graduate School of Medicine, Nagoya, Japan; 2Division of Thoracic Surgery,
Nagoya University Graduate School of Medicine, Nagoya, Japan

Since surgical complications implicate an enormous economic burden as a result
of patient’s unexpected treatments and prolonged postoperative stay (PPS), we
face an urgent need to establish preoperative pulmonary assessment to prevent
pulmonary complications. We retrospectively evaluated 412 cases of the patients
who underwent major lung resection in Nagoya University hospital to determine
the new predictor to elucidate the risk for PPS. Chronic obstructive lung disease
(COPD), irrespective of the degree of symptoms, was confirmed to be one of
the most important risk factors in PPS, for patients with major lung resection.
Since mounting evidences suggested that the disease severity of COPD might
be strongly associated with inspiratory capacity (IC), we evaluated whether IC,
measured by spirometry, could be applied to elucidate the risk for PPS in the
patients. The multivariate analysis demonstrated that%IC was one of the most
critical and independent risk predictors for PPS. Our data suggested that%IC
might be an additional risk predictor for PPS in patients undergoing major lung
resection, irrespective of COPD status.

P4323
The clinical importance of preoperative incentive spirometry value in lung
resections
Sevgi Ozalevli1, Duygu Ilgin1, Hasan Ersoz2, Ismail Agababaoglu2,
Ahmet Onen2, Aydin Sanli2 , Nezih Ozdemir2. 1School of Physical Therapy and
Rehabilitation, Dokuz Eylul University, Izmir, Inciralti, Turkey; 2Department of
Thoracic Surgery, Dokuz Eylul University, Izmir, Inciralti, Turkey

Aim: It has been aimed at investigating the relationship between the value deter-
mined with incentive spirometry (IS), which is used frequently to improve lung
expansion after thoracic surgery, and clinical symptoms, pulmonary functions, and
exercise capacity data; and if there is a relationship between these, discussing the
importance and applicability of IS value during clinical follow up in patients with
lung resection candidates.
Material-method: Twenty-two patients (6F, 16M; mean age 60.82±8.28 years)
diagnosed with lung cancer (50% stageI, 31.8% stageII-III) and followed with
lung resection indication were assessed. The clinical characteristics and respiratory
symptoms were asked. Maximal IS value (ml) was measured with IS. Pulmonary
function test and 6-minute walking test were done.
Results: The mean maximal IS, FEV1%, inspiratory capacity (IC), Pimax%,
Pemax%, and 6MWD values were 3047±831.49ml, 76.71±15.74, 2.25±0.42,
63.53±13.67, 84.12±23.46, and 480.00±94.39m, respectively. There were efort
dyspnea (31.8%), fatigue (40.9%), secretion (22.7%), cough (22.7%), and chest
pain (4.5%) in patients. It was determined that maximal IS value was correlated with
cough symptom (rho=0.43, p=0.05), FVC (rho=0.48, p=0.03), FEV1 (rho=0.63,
p=0.003), IC (rho=0.49, p=0.05), and Pemax (rho= 0.71, p=0.002) values.
Conclusion: IS value represents pulmonary functions independent of demograph-
ical and functional characteristics of patients. Especially, due to the relationship of
IS value with FEV1, IC, and Pemax values, our results suggest that IS value may
give information on the effective cough ability and thus IS value might be used
during clinical follow up and routine care of patients with lung resection.

P4324
The role of PET/CT in lung cancer staging
Korkmaz Burc1, Serife Tuba Liman1, Salih Topcu1, Aykut Elicora1, Asli
Gül Akgül1, Seymur Salih Mehmetoglu1, Ahmet Ilgazli2. 1Thoracic Surgery,
Kocaeli University Medical Faculty, Kocaeli, Turkey; 2Chest Disease, Kocaeli
University Medical Faculty, Kocaeli, Turkey

Routine preoperative examinations should contain PET/CT for proper staging.

Series have different results about its efficiency in mediastinal nodal staging.
Here we aimed to determine the efficiency of PET/CT in mediastinal lymph node
involvement of lung cancer in our clinic.
There were 91 patients (82 male, 9 female) with lung carcinoma who underwent
operation for treatment or staging. Patients with PET/CT positive lymph node
involvement underwent mediastinoscopy. Thoracotomy was performed in patients
with operable disease. Age, sex preoperative diagnosis, diameter of tumor, lo-
calization of tumor, mediastinal lymph nodes, surgical procedure, postoperative
pathologic examinations, SUV max values in PET/CT were reviewed. Clinical and
postsurgery staging were compared.
The sensitivity and specifity of thorax CT in determining the pathological lymph
nodes were found 39% and 63% respectively. Positive predictive value (PPV) was
32%, negative predictive value (NPV) was found as 70%. For PET/CT examina-
tion, sensitivity was 67%, specivity was 73%, whereas PPV and NPV were 50%
and 80% respectively. PET/CT had 80%sensitivity, 91% specivity, PPV 36% and
NPV%98 for detecting distant metastasis. Regarding satellit nodules PET/CT had
54% sensitivity, 91% specivity, 50% PPV and 93% NPV.
When clinical staging was compared with surgical staging results, PPV was lower
for detecting N2 N3 metastasis. That’s why biopsy was definitely needed. NPV of
PET/CT was higher, the need of invasive staging methods was getting decreased.
For unsuspected N2 and M1 disease PET/CT was very useful. PET/CT was found
superior in detecting lymph node metastasis, more sensitive in distant metastasis
and similar to find patients without metastasis when compared with CT alone.

P4325
Omentoplasty for managing post-surgery complications of aspergilloma in a
case of right pulmonary artery agenesis
Ramona Miron, Cristina Grigorescu, Violeta Cojocariu. Pneumology I, Clinic of
Pulmonary Diseases Iasi, Iasi, Romania Thoracic Surgery, Clinic of Pulmonary
Diseases Iasi, Iasi, Romania Ambulatory, Clinic of Pulmonary Diseases, Iasi,
Romania

Background: The greater omentum pedicle flap transposition is not an uncom-
mon treatment approach in thoracic surgery. This method is described as the
final solution to save patient’s life, after right pneumonectomy with subsequent
complications.
Case report: A 32 years old woman admitted in our clinic in April 2010 for
severe dyspnea, hemoptysis was diagnosed with right pulmonary artery agenesis
and aspergillum cavity. The patient had a sinuous clinical evolution: in 1999, she
presented right infiltrative tuberculosis healed after six months treatment, but in
the same year, when investigated again because of persistent lesions revealed on
X-ray and CT, she was treated in ambulatory for repeated lower airways infections.
On June 2010, the patient suffered a right pneumonectomy for aspergilloma com-
plicating right pulmonary artery agenesis. Four weeks after surgery, she developed
bronchial fistula and relapsed after a month. Two surgical interventions were
necessary to resolve the bronchial fistula. The only solution to stop the recurrent
complications was to use a greater omentum flap to cover the bronchial fistula. This
surgical technique has proved effective for the first time with no complications
after 5 months.

Conclusions: Omentoplasty allows improvement of treatment results, decrease
of the complication frequency due to the anatomical, functional and vascular
particularities of greater omentum.

P4326
Pseudotumoral lung tuberculuosis – A controversed clinical and imagistic
entity
Ovidiu Burlacu1, Voicu Voiculescu1, Gabriel Cozma1, Iris Miron1, Calin Tunea1,
Ioan Petrache1, Dorin Vancea2, Voicu Tudorache2, Alexandru Nicodin1.
1Thoracic Surgery, Timisoara Municipal Hospital, Timisoara, Timis, Romania;
2Pneumology, Victor Babes Hospital, Timisoara, Timis, Romania

Objectives: Our aim is to signal the frequent existence of a clinical and imagistic
entity inside the thoracic surgical pathology, easily mistaken preop. for lung cancer
– the pseudotumoral lung TB.
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Method: Our clinic’s experience in the surgery of tuberculosis is limited by
the existence of an outside compartment, specialized in these types of surgeries.
Between 2001–2010 we had 196 cases with postoperative diagnosis of TB. From
these 196 cases we selected only 64 cases of tuberculomas, that had imagistic and
clinical aspect of a lung malignant tumor.
All of these patients were admitted with a symptomatology unlike lung TB –
weight loss, fatigue, hemoptysis, no fever, no previous infections or contact with
TB patients, negative bronchoscopy, sputum cultures and Quantiferon test (3 pa-
tients). The CT images showed round tumoral formations, with poor limits and
pathological mediastinal lymph nodes.

Results: From the 64 cases we had 9 lobectomies, 1 bilobectomy and 54 wedge
resections. We had complications in 5 cases, one postoperative clot, 4 cases with
prolonged air leaks that were treated by connecting to a water seal. The mortality
was 0.
Conclusions: Lung TB resembles more frequently to lung cancer, both by local-
ization in the lung and by clinical and imagistic aspect of the lesions, making a
preoperative diagnosis extremely difficult. Wedge resections are very efficient in
the surgical treatment of lung TB.

P4327
Particular form of the primary thoracic hydatidosis – Case report
Cornel Savu1, Vasile Grigorie1, Cornel Petreanu1, Nicolae Galie1,
Emilia Crisan2, Emilia Tabacu3. 1Clinic of Thoracic Surgery, National Institute
of Pneumophtysiology “Prof. Dr. Marius Nasta”, Bucharest, Romania;
2Department of Bronchology, National Institute of Pneumophtysiology “Prof. Dr.
Marius Nasta”, Bucharest, Romania; 3Clinic of Pneumology, National Institute
of Pneumophtysiology “Prof. Dr. Marius Nasta”, Bucharest, Romania

Introduction: Hydatidosis is an important pathology with endemic character
in Romania. Primitive and secondary thoracic forms are very frequently in the
thoracic surgery services. Ocasionaly, we find forms with unusually debut and
evolution.
Clinical features: The work presents the case of the patient with right nephrectomy
for an idiopathic renal abscess, who was addressed to our service for a chystic
tumor of the posterior thoracic wall.
Lab and imagistic studies: On blood examination, the total leucocyte count was
11000 cells UL-1, with 2% eosinophilis. The CT scan indicated a tumor of the
thoracic wall with mixed density which stretched between the angle of the scapula
and the eight-nine costovertebral articulation without pulmonary touching and
without intraabdominal or retroperitoneal collections.
Surgery: We made a posterior approach with a vertical incision in the right
interscapulovertebral region. Intraoperatory, we find multiple hydatid cysts, with
different dimension, who were localized in muscle of the wall thoracic and who
arrived in the lumbar region. After inactivation with alcohol we excised the cysts
and the the pericysts and we apllied a drainage of the restant space.

Postoperative outcomes: The postoperatory evolution was very good with
decharge of the patient in 5 days and with medical traitement.

P4328
The comparison of exercise test in patients with lung resection candidates
Sevgi Ozalevli1, Duygu Ilgin1, Hasan Ersoz2, Aydin Sanli2, Can Sevinc3,
Nezih Ozdemir2. 1School of Physical Therapy and Rehabilitation, Dokuz Eylul
University, Izmir, Inciralti, Turkey; 2Department of Thoracic Surgery, Dokuz
Eylul University, Izmir, Inciralti, Turkey; 3Department of Chest Disease, Dokuz
Eylul University, Izmir, Inciralti, Turkey

Aim: It has been aimed at investigating the consistency of the maximal car-
diopulmonary exercise test (CPET), 6-minute walking test (6MWT), and stair
climbing test (SCT) results with each other and discussing the applicability of
these submaximal field tests in patients with lung resection surgery indication.
Material-method: The maximal cycle ergometry, 6MWT, and SCT tests were
done in 22 lung cancer patients (6F, 16M) followed with lung resection surgery
indication. maxVO2 value was calculated indirectly using indirect formulas for
6MWT and SCT. Peripheral oxygen saturation (SpO2) and heart rate values were
recorded using pulse oximetry during tests.
Results: The mean maxVO2 values were 16.07±2.70ml/kg/min (for CPET),
24.44±4.09 ml/kg/min (for SCT), and 18.38±2.83 ml/kg/min (for 6MWT).
It was determined that heart rate increased (heart rate differerence; for
CPET=38.20±14.67, 6MWT=20.48±9.06, SCT=49.86±11.56, p<0.05) and SpO2

reduced (SpO2 difference; for SCT=3.14±1.56 and 6MWT= 1.48±2.52 için
p<0.05, CPET=3.95±10.30, p=0.10) after these tests. It was found that CPET
maxVO2 was correlated with 6MWT and SCT maxVO2 (between CPET and SCT,
rho=0.59, p=0.01; between CPET and 6MWT, rho=0.53, p=0.02). In addition,
it was determined that there were correlations only between CPET and SCT in
respect to load and work values (rho=0.70, p=0.001).
Conclusion: Due to correlation between indirectly calculated maxVO2 value with
SCT and CPET maxVO2 value, our results suggest that SCT and SCT maxVO2
value may be applicable during patient follow up and treatment. Also, 6MWT can
be used related to lower hemodynamical stres level in conditions the application
of CPET and SCT are not possible.

P4329
The effect of neoadjuvant chemoradiotherapy on airway colonization and
post operative respiratory complications in the patients undergoing
esophagectomy for esophageal cancer
Reza Bagheri, Mohammad Taghi Rajabi. Thoracic Surgery, Mashhad University
of Medical Science, Mashhad, Islamic Republic of Iran

Background: Different treatments are performed for esophageal cancer, but
surgery is still the base of treatment. Respiratory complication is the important
postoperative complications of esophageal cancer.
Methods: In this study 40 patients who were candidates for surgery of esophageal
cancer were placed into two groups of with or without neoadjuvant therapy. Before
surgery, they underwent bronchoscopy and bronchoalveolar lavage. The samples
were analyzed for airway colonization and then the patients underwent the surgery
and were postoperatively evaluated in respiratory complications and the effects of
preoperative neoadjuvant therapy.
Results: M/F=23/17 and mean age was 61 years. 22 cases had cancer in the middle
and 18 in the lower part of the esophagus. 25 cases had SCC and 15 had ACC.
In evaluation, no organism was found in 9 cases (22.5%) and positive cases of
microbial culture was found in 31 cases (77.5%). Significant relation was observed
between airway positive microbial colonization and neoadjuvant therapy but no
significant relation was found between neoadjuvant therapy and major respiratory
complications such as pneumonia, ARDS. There was significant relation between
difficult weaning and airway colonization, but no significant relation was found
between length of hospitalization in ICU and receiving neoadjuvant therapy. Two
deaths were reported due to myocardial infarction in the postoperative days.There
was no death due to respiratory complications.
Conclusion: Neoadjuvant therapy can used safle and it does not cause postoperative
major pulmonary complications and related mortality.

P4330
The comparison of the findings of preoperative PET-CT and surgical
pathology in patients with non-small cell lung cancer those with and without
induction therapy
Ahmet Üçvet1, Soner Gürsoy1, Ahmet Erbaycu2, Seyda OKaya1,
Hakan Koparal3, Zekiye ADinc4. 1Department of Thoracic Surgery, Izmir Dr.
Suat Seren Chest Disease and Thoracic Surgery Training Hospital, Izmir, Turkey;
2Department of Chest Disease, Izmir Dr. Suat Seren Chest Disease and Thoracic
Surgery Training Hospital, Izmir, Turkey; 3Department of Nuclear Medicine,
Izmir Dr. Suat Seren Chest Disease and Thoracic Surgery Training Hospital,
Izmir, Turkey; 4Department of Pathology, Izmir Dr. Suat Seren Chest Disease and
Thoracic Surgery Training Hospital, Izmir, Turkey

PET-CT has been widely used to evaluate the response to induction therapy in
lung cancer. We aimed to reveal the accuracy of PET-CT in defining the patholog-
ical response to chemotherapy/radiotherapy and compare with patients operated
without induction therapy in non-small cell lung carcinoma (NSCLC).
Patients, performed lung and mediastinal lymph node dissection for NSCLC, after
a staging procedure with PET/CT, were included. In first group, patients had
had induction therapy for a stage IIIA and IIIB disease, before PET-CT. In the
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second, patients had surgical resection after PET-CT evaluation. The postoperative
histopathological and preoperative PET-CT findings were compared.
There were 58 patients in group 1 and 159 patients in group 2. The sensitivity,
positive predictive value (PPV) and accuracy of PET-CT for primary tumor were
92%, 92%, 86% in group 1 and 99%, 100%, 99% in group 2. In group 1, the
specifity and negative predictive value (NPV) were 50% and 50%. For N2 disease;
the sensitivity, specifity, PPV, NPV and accuracy were 44%, 88%, 58%, 80%, 76%
in group 1 and 43%, 89%, 16%, 97%, 87% in group 2. The sensitivity, PPV and
accuracy of primary tumor and NPV and accuracy of N2 disease were significantly
lower at group 1.
In patients with NSCLC those had had induction therapy, the negativity of PET-CT
should be examined better than the patients those had not had preoperative therapy
and it should not be avoided to perform invasive staging procedures. The positivity
of lymph nodes in PET-CT should be confirmed by histopathology. When PET-CT
findings after induction therapy is used, NPV and accuracy is lower.

P4331
A case of pulmonary sequestration behaves as cyst hydatic
Asli Gül Akgül1, Muhip Kanko2, Salih Topçu1, Aykut Eliçora1, Serife
Tuba Liman1, Seymur Salih Mehmetoglu1, Hasan Tahsin Sarisoy3,
Sevtap Gümüstas3. 1Thoracic Surgery, Kocaeli University, Kocaeli, Turkey;
2Cardiovasculary Surgery, Kocaeli University, Kocaeli, Turkey; 3Radiodiagnostic,
Kocaeli University, Kocaeli, Turkey

Pulmonary sequestration is an uncommon disease with non-functioning pulmonary
tissue and anomalous systemic blood supply. Diagnosis depends on identification
of abnormal systemic vessels. We report a case who went on thoracotomy due to
cyst hydatic and the sequestration was diagnosed during the operation.
Case: A 68-year-old man complaining of a non-productive cough, stomach ache,
nausea and vomiting, admitted to our clinic. He was diagnosed with hepatic
cyst hydatic and was treated with surgery one year ago. Chest x-ray showed a
prominency at aortic arch. Chest CT imaging was revealed a paraaortic lesion with
suspicion about its dansity of cystic or solid which was located posteriorly.

This was tought again a hydatic cyst suitable with his medical history and an
operation was planned. Left thoracotomy was performed. During the operation the
lesion was detected as a sequestration. By histopathological study the lesion was
confirmed to be a sequestration. In his 4th. month follow-up the patient remains
asymptomatic with normal radiography results.
Aberrant feeding vessels cannot always be demonstrated by conventional CT.
Moreover, volumetric helical imaging allows three dimensional reconstruction of
data, may be useful in the demonstration and characterization of the lesions and
also showing vascular structures. Pulmonary sequestration must be in mind for dif-
ferantial diagnosis of pulmonary lesions especially adjacent to vasculary structures.

P4332
Abscessus pulmonum: Unexpected outcome of surgical treatment; a case
presentation
Vladimir Mirošljevic1, Aleksandra Vukicevic2, Ljiljana Todorovic1,
Olivera Ljuboja1. 1Pulmonology Department, Clinic for Childrens Ilness Clinical
Center, Banja Luka, Bosnia and Herzegowina; 2Pediatric Department, General
Hospital “Saint Apostle Luka“, Doboj, Bosnia and Herzegowina

This paper presents a case of 12-year-old girl, who was admitted to the pulmonology
department of the Clinic for children’s ilness KC Banja Luka in february 2010th
year, because of the x-ray verified large tumor change in the left hemithorax.
Insight into previous medical documentation, patient previously had two surgeries
for a congenital deformity of the thoracolumbal spine. After admission in our

department, in a differential diagnosis, we have done chest CT, GI passage, the
serology of Echinococcus granulosus, ultrasonography and laboratory analasys,
after which the patient was reffered to the surgical treatment at the Institute for
Mother and child in New Belgrade.
During the surgery a apscess cavity filled with green colored compress was found,
which had been present for 2.5 years since spine surgery.

P4333
Giant mediastinal atypical carcinoid tumor
Recep Demirhan, Hatice Eryigit, Altug Kosar, Mehmet Tukel. Thoracic Surgery,
Dr. Lutfi Kirdar Kartal Training and Research Hospital, Istanbul, Turkey

Fifty-one years old male with shortness of breath increased by effort since one
year. The patient was smoking 30 packs of cigarette per year. Inspiration sounds
were decreased on the left hemithorax. Pulmonary function test results were;
FEV1: 2.21 L (60%), FVC: 3.22 L (70%), PEF: 3.71 L (42%), FEV 1/FVC:
68.6%. The computerized thorax tomography, showed a 155x127 mm soft tissue
mass on the left anterior mediastinal region, pressing vascular structures, and
heart, and causing atelectasis on the upper lobe. Incisional biopsy was taken from
the mass via mediastinotomy at a differenet hospital; the pathology result was
malignant diffuse lymphoma. PET-CT was applied for staging. 2R mediastinum
hypermetabolic lymph node station, with 14.5 mm diameter was detected (SUV
max: 5.4). The mass SUV max: was 8.7. Chemotherapy was applied to the patient
with diagnose of lymphoma. However, due to lack of regression of mass, biopsy
slides were reexamined; the diagnosis was changed to be carcinoid tumor. The
mass was decided to be surgically removed by median sternotomy. The mass was
quite vascular, and had tight adhesions between the lung and pericardium. The
result of frozen section of the mass was reported to be atypical carcinoid tumor.
The mass was removed totally. Mesh was placed instead of excised pericardium.
The mass weight was 1300gr, size was 17.5x 15x 9.5 cm. No tumor was detected
within surgical margins. Chromogranin, Synaptofizin, CK, and CD 56 was positive
at the immunohistochemical panel. Microscopic findings were confirmed atypical
carcinoid tumor. In conclusion, mediastinal carcinoid tumors are very rare. Their
origin of tumor is difficult to determine. Surgery is the current treatment method.

P4334
Robotic-assisted thymectomy by da Vinci II versus sternotomy in the surgical
treatment of non thymomatous myasthenia gravis
Stéphane Renaud1, Mathilde Renaud2, Nicola Santelmo1, Marie Fleury2,
Jérôme De Seze2, Christine Tranchant2, Gilbert Massard1. 1Thoracic Surgery,
Nouvel Hôpital Civil, Strasbourg, 2Neurology, Hôpital Civil, Strasbourg, France

Introduction: Thymectomy in myasthenia gravis is controversial. Remission rate
5 years after surgery in literature varies from 13 to 51%. Sternotomy is the standard
technique, not acceptable because of significant esthetic sequelae. Our objective
was to demonstrate that the robot-assisted technique is at least as efficient and
leaves less scars than sternotomy.
Methods: We retrospectively reviewed data of 30 patients with myasthenia gravis
operated on in our center from January 1998 to December 2009. Two groups were
formed: group 1 corresponding to patients who received a sternotomy, group 2
patients the robotic-assisted technique. Hospital stay, pain on D1, 1 year improve-
ment according to De Filippi, frequency of relapses, peri-operative treatment, have
been particularly studied.
Results: We identified 13 women and 7 men. The mean age was 31 years old. The
mean delay before surgery was 24,8 m. Group 1 consisted of 15 patients, group 2
of 5. Complete remission rate at 1 year was 5%. Surgery decreased the frequency
of relapses equally in the 2 groups. Hospitalization stay and pain on D1 in group
2 were significantly lower than those in group 1 (p=0.04, p=0.001). Postoperative
improvement was not significantly different between the 2 groups.
Conclusion: Results at 1 year of the 2 techniques are fully comparable. Robot
provides additional benefits: minimal esthetic sequelae, less parietal morbidity,
shorter hospital stays. Our complete remission rate, lower than those in the liter-
ature, must take into account the early nature of these results. The surgical robot
appears to be a promising technique and should facilitate the early management
of these patients.

P4335
Impact of neoadjuvant therapy on tumor resectability and survival of
patients with locally advanced non-small cell lung cancer
Raquel Pascual Cascon1, Samantha Aso González1, Mariana Muñoz Esquerre1,
José Ignacio Martínez Ballarin1, Susana Padrones Sancez1, Ivan Macia
Vidueira2, Francisco Rivas Doyague2, Felipe Cardenal Alemany3, Maria
Dolores Arnaiz Fernandez4, Sergio Morchon Ramos5, Jordi Dorca Sargatal1.
1Pulmonology, Hospital Universitari de Bellvitge, Hospitalet de Llobregat,
Barcelona, Spain; 2Thoracic Surgery, Hospital Universitari de Bellvitge,
Barcelona, Hospitalet de Llobregat, Spain; 3Medical Oncology, Institut Català
d’Oncologia, Barcelona, Hospitalet de Llobregat, Spain; 4Radiotherapy
Oncology, Institut Català d’Oncologia, Hospitalet de Llobregat, Barcelona,
Spain; 5Preventive Medicine, Hospital Universitari de Bellvitge, Hospitalet de
Llobregat, Barcelona, Spain

Background and aim: Surgery is the treatment of choice in early stage non small
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cell lung cancer (NSCLC). It is also used in some cases of locally advanced tumors,
but with a low cure rate. Therefore, preoperative treatment is seeking to improve
survival in these patients. The aim of this study was to evaluate tumor resectability
and survival in patients with locally advanced stage (IIIA and IIIB) NSCLC treated
with chemotherapy (CT) or chemotherapy and radiotherapy (CT-RT) neoadjuvant
Methods: This was a restrospective study that evaluated patients with locally ad-
vanced NSCLC in a university hospital during 2000-2006, that received induction
therapy. The collected variables were anthropometric values, histology, stage of
the tumor, neoadjuvant treatment and therapeutic response. Kaplan-Meier curve
was used to evaluate survival and analysis of variance to compare values among
groups.
Results: 32 patients were included; 9 subjects (28%) were diagnosed with stage
IIIA and 23 (72%) stage IIIB, being the IIIB the most common indication for
induction therapy. All patients were treated with CT, showing a treatment response
in 80% of cases and only 7 were also required RT. Resection was indicated in 31
patients and only in 6 subjects exploratory thoracotomy was performed, seeing a
downstaging in 46.9% of all the cases. Over-all 5 year survival was 27.8% with
a median of 52.9 months (95% CI 38.1-67.6). This survival is dependent on the
response to neoadjuvant.
Conclusions: Neoadjuvant reduces tumor size resulting in a downstaging and
improving the resectability of locally advanced NSCLC. It could be a viable
therapeutic option to improve survival of these patients.

P4336
Surgical treatment of combination of tuberculosis and pulmonary
echinococcosis
Sunnatilla Abulkasimov, Tulkun Kariev, Akram Irgashev. Thoracic Surgery
Department, National Centre of Phthisiology and Pulmonology, Tashkent,
Uzbekistan

Results of surgical treatment of combination of TB and pulmonary echinococco-
sis were studied in 19 patients (males-11, females - 8) in ages 7-49 years old.
Fibrous-cavernous TB was diagnosed in 4, infiltrative with lysis in 3, tuberculoma
in 8, focal in 3, TB of intrathoracic lymph nodes in 1. In 9 patients echinococcus
cysts located within the zone of tubercular affect, in 10 in other lobes of lung,
in 9 on the right, in 10 on the left. Cyst dimensions were 2 to 9 cm in diameter.
In 4 with location of echinococcus cyst in the zone of tubercular affect were
operated - segmental resection was performed in 1, lobectomy in 2, lobectomy
and pleurectomy in 1. In 7 who had TB and echinococcus cyst in different lobes
of lung, single-stage segmental resection and echinococcectomy was performed
in 5, lobectomy and echinococcectomy in 1, combined resection and echinococ-
cectomy in 1. After effective chemotherapy and repair of pulmonary destruction,
an organ-saving operation - echinococcectomy was performed in 8 patients with
firstly diagnosed fibrous-cavernous tuberculosis (1), infiltrative (3), focal (3), in-
trathoracic lymph node tuberculosis (1) and pulmonary TB. Good clinical effect
was established in all 19 operated patients.
Conclusion: Partial resections are surgical indication at TB and echinococco-
sis both located in one lobe of lung, in different lung lobes – partial resection
on account of TB and echinococcectomy are the surgical indication. At firstly
found TB and echinococcus cyst, an organ-saving operation – echinococcectomy
is necessary after effective chemotherapy and repair of pulmonary destruction.
These operations are highly effective and heal patients from TB and pulmonary
echinococcosis.

P4337
Pulmonary hydatic cyst: Analysis of 1024 cases
Reza Bagheri, Seied Ziaoolah Haghi. Thoracic Surgery, Mashhad University of
Medical Science, Mashhad, Islamic Republic of Iran

Objective: Pulmonary hydatic cyst is a parasitic disease and health care problem in
developing countries. In this study we evaluated treatment outcomes of pulmonary
hydatic disease in our Department.
Methods: Patients admitted with pulmonary hydatic cyst from 1981 to 2008
enrolled in this study and demographic data, site and number of cysts, diagnostic
methods, type of operations, outcomes and rate of recurrence were statistically
analyzed.
Results: In 1024 patients, mean age was (30.6±16.1) years and M/F=1.09. The
most common symptom was cough (55.1%).
Only 1% was asymptomatic. 53.8% had right side involvement, 40% had left side
involvement and 6.2% had bilateral disease. Inferior lobe was the most common
involved lobe. The cyst was intact in 539 (52.6%) patients and other, were compli-
cated or perforated. The most common surgical technique was removing the cyst
membrane without resection of pericyst and closure of orifice of air ways (67.2%).
The cyst was enucleated in 21.2% and parenchymal resection was performed in
10.3%. The mortality rate was (0.2%) and morbidity occurred in 8.4% of patients.
The most common complications were residual spaces with prolonged airleak
and wound infection. The recurrence rate was 2.5% mostly managed by surgery
(82.6%).
Conclusion: The best treatment for pulmonary hydatic cyst disease is surgery
with low mortality and morbidity. The most common and acceptable treatment
is extraction of cyst membrane without manipulation of pericyst and closure of
small air ways. Pulmonary resection should be reserved for complicated forms of
disease.

P4338
Surgery of relapsed hydatid disease of lungs
Davlat Maksumov1, Bahrom Amanov1, Rustem Hayaliev1,2. 1Department
Surgery of Lungs and Medistinum, RSCS Named after Acad. V.Vahidov, Tashkent,
Uzbekistan; 2Hospital Surgery Kafedra, Tashkent Medical Academy, Tashkent,
Uzbekistan

The surgical treatment of hydatid disease of lungs is unique and the most radical,
however and after operations the development of relapses is possible. On the data
of the literature the relapse of hydatid disease after surgical treatment does not
tend to decrease and changes from 3% up to 54%.
In the department of surgery of lungs and mediastinum Republican Specialized
Center of Surgery named after acad. V.Vahidov from 1975 to 2009yy there were on
treatment 2600 patients with hydatid disease of lungs. From 2600 operated patients
concerning the various forms of hydatid disease of lungs relapse of disease from
1 to 7 years we observed in 160 (6,5%) patients. From them: men - 93 (58,1%),
women - 67 (41,9%). The age of the patients varied from 10 to 70 years. From 160
patients 130 (81,25%) undergone operations, not operated 30 (18,7%) - the reason
was disseminated process, wide distribution of hydatid cysts. 152 (95%) patients
were performed organsaving operation, 8 (5%) patients underwent resections.
In the postoperative period albendazole was administered in a doze 10-12
mg/kg/day, quantity of courses depended on the form of a defeat.

P4339
Transthoracic approach in adult Morgagni hernias: 30 years experience
Serpil Sevinc, Kenan Can Ceylan, Ahmet Ucvet, Ozan Usluer, Saban Unsal,
Seyda Ors Kaya. Thoracic Surgery, Izmir Dr. SS Chest Diseases and Thoracic
Surgery Education and Research Hospital, Izmir, Turkey

Bacground: Morgagni hernia is a rare congenital disorder. Numerous approaches
have been described and, particularly the significance of laparotomy has been
emphasized as an operative technique.
Aims and objectives: To present our experience on adult patients with Morgagni
hernia operated on via transthoracic approach in our department.
Methods: Between 1980 and 2010, 33 patients with Morgagni hernia were oper-
ated in our department. Their ages ranged from 17 to 77 years (mean 53.17). There
were 17 females. Chest x-rays, thorax computed tomography, magnetic resonance
imaging, barium enema, and pneumoperitoneum were used as diagnostic utilities.
Thoracotomy was performed in all cases. In only one case, laparotomy was applied
in addition to thoracotomy.
Results: Twenty-five hernias (76%) were right-sided and eight (24%) were left-
sided. Hernia sac was present in all cases. Exploration revealed only omentum in
11 patients (33.3%), colon and omentum in 13 patients (39.3%), only colon in
three patients (9%), stomach, colon and omentum in two patients (6%), only small
bowel in two patients (6%), stomach and omentum in one patient (3%), and only
stomach in one patient (3%). There were no complications and no mortalities.
There was no recurrence or symptoms related to the operation. The mean follow-up
was 11 years.
Conclusions: We advocate transthoracic approach for surgical exposure as it
provides wide exposure and repair of Morgagni hernia.

433. Influenza A (H1N1): lessons after the
epidemic

P4340
Delayed epidemic peak of pandemic influenza A (H1N1-2009) among hospital
workers: The association between hand hygiene behavior and the
consumption of disposable hand paper
Hiroo Wada, Kojiro Honda, Masuo Nakamura, Hajime Goto, Shin Kawai. School
of Medicine, Kyorin University, Tokyo, Japan

Introduction: Health care workers should wash their hand in the season of in-
fluenza virus infection. Since the frequent hand-washing behavior would result
in the increased consumption in the disposable hand paper, the association firstly
between the campaign by infection control team (ICT) and the consumption of
disposable hand papers was investigated, and, then, that between the consump-
tion and the number of patients with influenza-like illness (ILI) in the season of
pandemic influenza H1N1-pnd 2009.
Result & discussion: ICT had given 6 alerting lectures and delivered 5 notices
to all of the hospital workers prior to the pandemic to encourage the them for
the frequent hand hygiene. As a probable result, the consumption of paper towel
increased by 43% for three months from September to November. In parallel with
the epidemiologic treand of the whole Japan, among 8,324 outpatients in total who
were diagnosed with ILI in the observed period, 33% of them visited our hospital
at October, forming a peak through the term. On the other hand, interestingly
speaking, 208 hospital staffs suffered ILI in the season, while they formed a small
peak at December, and significantly later than that of the out patients in October
(P=0.0010).
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Conclusion: Our observation indicated that the campaign by ICT was successful
in delaying the peak of patients with influenza H1N1-pnd 2009 in the hospital
workers, by encouraging them for the frequent hand hygiene behavior. Further-
more, the consumption of disposable hand paper can be an indicator of hand
hygiene behavior.

P4341
Pneumonia and pandemic influenza virus A (H1N1/09). Immediate and
remote results
Alexey Krivonogov1, Igor Leshchenko2, Zinaida Bobyleva2. 1Pulmonology, New
Hospital, Ekaterinburg, Russian Federation; 2Pulmonology, Ural State Medical
Academy, Ekaterinburg, Russian Federation

Aim: To assess the clinical presentation, treatment outcomes and long-term re-
sults for patients with community acquired pneumonia (CAP) during an Virus A
(H1N1)/09 in 2009.
Methods: The study includes 250 cases of CAP, which developed in patients
with influenza A/H1N1/09 of them men 54.8%. The average age of 45.0 years.
Medication consisted of oseltamivir dose to oral 75-150 mg twice daily and
cephalosporins III + macrolides II or respiratory fluoro-quinolones. After the end
of inpatient treatment based on changes in the lungs according to high resolution
CT (HRCT) was administered N-acetylcysteine (NAC) dose to oral 600 mg twice
daily (n=41) for 92.0 (95% CI 86.2-97.7) days. Assessments included clinical
symptoms, comorbidity, SpO2, laboratory tests, and X-raying.
Results: The median period of hospitalization was 15.2 days. The median SpO2
during hospitalization 87.0%, after hospital treatment 94.2%. 76.5% of patients
had a 2-side lung. The fatality rate was 10.4%. SYRS was diagnosed in 49.6%
of patients (fatality rate was 1.6%), severe sepsis and septic shock in 27.6% of
patients (fatality rate was 34.8%). Fatality rate in patients with obesity was 30.0%,
with COPD 16.3%. X-ray changes after hospitalization were 82.4% of patients, of
whom 56.6% - infiltration of the lung tissue. After treatment with NAC X-ray of
the variation persisted in 57% of patients, of whom 7.0% infiltration of lung tissue
and 36.0% - the picture “matte”.
Conclusion: CAP during an epidemiology outbreak of. Influenza A/H1N1/09
characterized by severe, requires intensive care and long-term observation.

P4342
H1N1 influenza – A second wave? The experience from a large teaching
hospital in the UK
Dhruv Parekh1, Judith Brebner2, Chirag Dave2. 1Respiratory Medicine and
Critical Care, Heartlands Hospital, Heart of England NHS Foundation Trust,
Birmingham, United Kingdom; 2Respiratory Medicine, Heartlands Hospital,
Heart of England NHS Foundation Trust, Birmingham, United Kingdom

Introduction: The new H1N1 influenza (pH1N1) virus largely ran its course by
August 2010 as the WHO declared the pandemic to be over, fortunately without
causing as much devastation as provisionally predicted. However the impact of the
outbreak on our healthcare system was considerable. In the post -pandemic period,
although the rates of pH1N1 have been reported to be lower the risk of severe ill-
ness caused by pH1N1 remains. This epidemiological study reflects our experience
in a large teaching hospital of the significant morbidity and mortality associated
with admission to hospital with H1N1 infection during the recent flu season.
Methods: We retrospectively analysed the electronic records for all patients ad-
mitted with H1N1 infection between 1st November 2010 and 31st January 2011
to identify patient demographics, length of stay, co-morbidity and outcome.
Results: 280 patients were identified (mean age 39.5) with an average length
of stay of 6.35 days; mortality 4%. A third had no co-morbidities. Overall 37
(13.2%) of patients required respiratory support (18 intubated, 19 NIV/CPAP).
This is comparable to the pandemic of 2009 when 10–30% of laboratory confirmed
hospitalised patients required critical care. 11 patients died (mean age 55; time
to death 8.3 days) of those 18% had no previous medical history; the rest had
co-morbidities respiratory 45%, cardiovascular 18%, haematological malignancy
9%, obesity 9% and pregnancy 9%.
Conclusions: Although the virus seems to be taking on the behaviour of the sea-
sonal flu our data suggests the threat of H1N1 continues and has a predilection for
severe rapid disease in the young, healthy and same high risk groups as previously
identified.

P4343
Risk factors of fatal outcomes in influenza A/H1N1-09 viral infection
Natalia Lareva, Elena Luzina. Department of Internal Medicine, Chita State
Medical Academy, Chita, Russian Federation

In 2009 a novel swine-origin influenza A/H1N1 virus was identified. In Zabaikalsky
region from October to December, 2009 more than 120 000 people felt ill, 16 000
were hospitalized and 59 patients died.
The aim of this study was to describe clinical and morphological features of
patients who died following confirmed A/H1N1-09 infection.
Methods: We reviewed medical records and autopsy reports of 35 pts who died in
November and December 2009 in Zabaikalsky region, RF.
Results: Among 35 decedents there were 14 men and 21 women (age 39,8±12,5
years). Nobody was over 60 years old. Duration of the disease was 9,1±3,2 days.

Tracheitis, laryngitis, bronchitis were noted in all pts. In one case larynx phlegmon
had developed. 34 pts had bronchiolitis and pneumonia. Bacterial infection was
detected in 51,4% cases (18 pts). All pts had one or more complications: 24
pts (68,6%) had acute respiratory distress syndrome (ARDS), 27 pts (77,1%)
– disseminated intravascular coagulation (DIC), 18 pts (51,4%) – acute tubular
necrosis, 7 pts (20%) – acute pulmonary embolism, 8 pts (22,9%) – septic shock.
Myocarditis was noted in 5 pts (14,3%), pleuritis in 3 pts (8,6%), pericarditis
in 4 pts (11,4%). Underlying medical conditions were present in 86% of cases.
Obesity was noted in 62,8% (22 pts); COPD in 37% (13 pts); endocrine glands’
pathology (diabetes mellitus and/or thyroid dysfunction) in 31,4% (11pts); chronic
pancreatitis in 28,6% (10 pts), chronic kidney disease in 14,3% (5 pts); arterial
hypertension in 14,3% (5 pts).
Conclusions: Risk factors of fatal outcomes in influenza A/H1N1-09 viral infec-
tion were age less 60 years, underlying medical conditions (particularly obesity)
and complications, especially ARDS and DIC.

P4344
Early clinical abnormalities after H1N1 influenza pneumonia
Sergio Romero-Diaz, Rafael J. Hernandez-Zenteno, Fernando Flores Trujillo,
Amaya Amaya Bermudez, Carlos Espinosa de los Monteros, Raul H. Sanores,
Alejandra Velazquez Montero, Luis Torre Bouscoulet,
Alejandra Ramirez-Venegas. Influenza Ward, National Institute of Respiratory
Disease, Mexico City, DF, Mexico

Rationale: The impact on lung function (LF) and quality of life (QoL) after a
severe H1N1 Influenza pneumonia has not been determined.
Objective: To describe early abnormalities in LF and QoL according to the severity
of pneumonia.
Methods: Clinical characteristics, and laboratory samples at the arrival to the
emergency room were recorded in 135 patients with H1N1 Influenza moderate to
severe pneumonia. LF and health related QoL questionnaires (HRQoL) were mea-
sured after two months of hospitalization. All subjects have no clinical antecedent
of respiratory disability.
Results: Mean age was 40±11 years, 64% were males, Kyrbi Index (KI) was
243±55, the APACHE score was 11.5±5, 30% required mechanical ventilation
(MV). 35% had FEV1/FVC <0.70 or >0.85, 31% had PaO2 <60 mmHg; 33%
had TLco<85%p, 42% were hypoxemic after 6 Minute Walking Test (6MWT).
Four Short-Form 36 (SF-36) domains had ≤70 score and 40% had a Saint George
Respiratory Questionnaire (SGRQ) >30 points; 36% had in the SF-36 physical
limitation domain (PLSF-36) a score ≤50; Those with MV had more affection
in LF in comparison with those without MV (FVC 96±16 vs 104±16%p; TLC
89±12 vs 97±21%p; FEV1/FVC 84±6 vs 81±7; TLco 81±22 vs 96±21%p;
6MWT 431±127 vs 508±97 meters; p<0.05). The HRQoL was worse in MV vs
no MV [PLSF-36= 37.5 (0-81) vs 100 (50-100), p<0.05]. KI correlated with TLco
(r=0.30), p=0.003; CURB-65 with TLco (r= -0.20), p<0.04. PLSF-36 correlated
with TLco (r=0.42), KI (r=0.27) and CURB-65 (r= -0.32), p< 0.02.
Conclusions: After a severe pneumonia due to H1N1 influenza, one third of the
patients had the LF and HRQoL affected. Patients who required MV had greater
impairment in LF and in the HRQoL.

P4345
RNA interference against influenza A (H1N1) virus
Yang Li1, Cheng-Yuan Ma2, Wei Liu1, Ming-Yao Tian3, Shucheng Hua1,
Ning-Yi Jin3. 1Department of Respiration, The First Hospital of Jilin University,
Changchun, Jilin, China; 2Department of Neurosurgery, The First Hospital of
Jilin University, Changchun, Jilin, China; 3Genetic Engineering Laboratory of
PLA, Academy of Military Medical Sciences of PLA, Changchun, Jilin, China

Influenza virus is a RNA virus which causes human and animals to suffer in-
fluenza, leading to acute upper respiratory tract infection. The existing vaccines
and drugs have limited role in the treatment of influenza virus subtype H1N1.
We prepared the small interfering RNA targeting RNA polymerase (PA) gene of
influenza A (H1N1) virus and studied its effect of inhibiting virus replication. We
designed and synthesized three pairs of siRNA targeting PA gene of influenza A
(H1N1) virus, as well as constructed expression plasmid pS-PA646, pS-PA841 and
pS-PA1537, being transfected into MDCK cells and chicken embryos respectively
and infected with influenza virus subtype H1N1, to detect effects of siRNA on
inhibiting influenza virus replication. We conducted viral HA titer determination,
real-time RT-PCR.

Effects of specific siRNA on the proliferation of H1N1 in MDCK

Groups HA 48 h HA 72 h Inhibition rate

MDCK 64 256 0
pS-PA646 45±2 256±4 27–33%
pS-PA841 50±4 180±5 15–28%
pS-PA1537 12±2 32±4 78–84%

The results show that in the designed 3 pairs of siRNA, pS-PA1537 can inhibit
the replication of influenza A (H1N1) virus in MDCK cells and chicken embryos,
laying the foundation for the development of therapeutic agents resistant H1N1.
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P4346
Clinical features and outcomes of patients hospitalized with influenza A virus
(H1N1) infection in a hospital of the south of Spain
Victoria Nuñez-Rodriguez1, Mª Angeles Villena-Ruiz1, Alicia Padilla-Galo2,
Silvia Soler-Mendez3, Luis Fernandez de Rota-Garcia2, Teresa Perez-Romero1,
Julian Olalla-Sierra1, Jose Joaquin Cebrian-Gallardo2, Jose
Javier Garcia-Alegria1. 1Department of Internal Medicine, Hospital Costa del
Sol, Marbella, Malaga, Spain; 2Pneumology Unit, Hospital Costa del Sol,
Marbella, Malaga, Spain; 3Department of Preventive Medicine, Hospital Costa
del Sol, Marbella, Malaga, Spain

Aim: To describe the characteristics and outcomes of patients hospitalized H1N1
influenza infection.
Methods: Retrospective analysis of the medical records of patients hospitalized
with H1N1 infection in our hospital (August09/April10). All patients underwent
nasopharyngeal PCR swab for H1N1. Results are expressed as mean ± standard
deviation for quantitative variables.
Results: 93 patients (18.34%) were positive for influenza A virus. The clinical
features, risk factors and outcomes are available in the tables.

Table 1. Risk Factors

Any risk factor 66 (71%) Pregnant women 8 (8.6%)
Smokers 24 (25.8%) Cancer 5 (5.4%)
Chronic lung disease 35 (37.6%) Obesity 22 (23.7%)
Diabetes 16 (17.2%) HIV 2 (2.2%)
Arterial hypertension 17 (18.3%) Immunosuppressive therapy 5 (5.4%)
Heart disease 16 (17.2%)

Table 2. Clinical features and outcomes

Age 39.67±20.7 Average ICU stay 15.9±11.1 days
Male / Female 43 / 50 Intubation 10 (10.8%)
Average hospital stay 8.5±11 days Average Mechanical Ventilation 16.1±15.3 days
ICU admission 12 (12.9%) Death 4 (4.3%)

The presenting symptoms were fever (89.2%), cough (92%), dyspnea (65.5%),
digestive problems (26.9%), myalgia and headache (53%). 52.2% had community
acquired pneumonia on admission. Major complications during hospitalization
were (15.6%): respiratory insufficiency (50%), Acute Respiratory Distress Syn-
drome (8.9%), pneumothorax (3.3%), pleural effusion (1.1%) and multisystem
organ failure (3.4%).
Conclusions: Patients hospitalized for H1N1 infection are mainly middle-aged.
Pneumonia and/or decompensate co-morbidities were the main causes of hospital-
ization. The most common risk factor was the chronic lung disease.

P4347
The changing distribution pattern of H1N1 infection in adults in 2010-2011
Matthew Harris, Suzanne Shuttleworth, Sebastien Ellis, Christopher Taylor,
Benjamin Marshall, Aye Aye Lwin. Respiratory Medicine, Southampton General
Hospital, Southampton, Hampshire, United Kingdom

Background: Since the emergence of H1N1 influenza in 2009, the World Health
Organization (WHO) identified that patients with co-morbidities, pregnant women,
and those over 65 years are at high risk of severe complications.
Aims and objectives: To characterise adult patients admitted with H1N1, particu-
larly those with pneumonia, or those requiring intensive care unit (ICU) admission.
Methods: H1N1 positive inpatients from December 2010 to January 2011 were
studied using electronic patient records, medical notes and the PACS system.
Co-morbidities are recognized as per WHO guidance.
Results: In total 76 patients were admitted with H1N1, 32 male and 44 female
with a median age of 39 years (range 18-79). 71 were under 65 years, 28 had no
co-morbidities and 9 were pregnant.
35 patients with H1N1 had radiological evidence of consolidation, 8 were associ-
ated with a pleural effusion and 3 required a chest drain. 29 of 35 were under 65
years and 16 had no co-morbidities. None of the 35 patients with pneumonia were
pregnant.
Of the 35 cases with H1N1 pneumonia, 19 were escalated to the ICU (14 male
and 5 female) with a median age of 43 years (range 26-53). In 8 out of the 19
ICU patients there were no co-morbidities; within this group 1 died of acute lung
injury with multi-organ failure.
Conclusions: Our study highlighted that patients under 65 years, particularly males
without co-morbidities had an increased risk of severe H1N1 infection compared
to those in 2009. This patient group should therefore be considered for vaccination
against H1N1; however larger studies are required to characterise this group.

P4348
H1N1: The co-infection conundrum
Christopher Taylor, Sebastien Ellis, Matthew Harris, Suzanne Shuttleworth,
Benjamin Marshall, Aye Aye Lwin. Respiratory Medicine, Southampton General
Hospital, Southampton, Hampshire, United Kingdom

Background: Bacterial co-infection is known to increase the severity of H1N1
influenza. Past pandemics have been associated with Staphylococcus aureus which

can lead to severe infection. Increasingly co-infection with Streptococcus pneumo-
niae has been recognised with H1N1 influenza.
Aims: To evaluate the causative organism’s associated with co-infection; in asso-
ciation with the H1N1 winter outbreak of 2010-2011, and the impact on clinical
course.
Method: A patient cohort with proven H1N1 influenza admitted between Decem-
ber 2010 and January 2011 were retrospectively studied, using electronic patient
records and paper medical notes. Bacterial co-infection was identified by positive
result from blood, respiratory secretion or pneumococcal urinary antigen test.
Results: Out of a total 76 H1N1 positive cases blood, respiratory sample and
urinary antigen testing was performed in 53 patients. Co-infection was detected in
12 of 53.
Of 12 co-infection cases: 5 (42%) were Streptococcus pneumoniae, 2 Pseudomonas
aeruginosa, 1 Streptococcus sanguis, 1 Coliform/Proteus, 1 Stenotrophomonas, 1
Escheria coli and 1 Coagulase negative Staphylococcus.
9 of those with co-infection required escalation to the intensive care unit (ICU),
(19/76 in total were admitted to ICU). 4 had Streptococcus pneumoniae, 1 Pseu-
domonas aeruginosa, 1 Coliform/Proteus, 1 Coagulase negative Staphylococcus,
1 Stenotrophomonas and 1 Escheria coli.
Of the 9 admitted to ICU with H1N1 and co-infection, 6 were < 65years. 3 had
no co-morbidity.
Conclusion: Our study highlights that co-infection with H1N1 is likely to in-
crease the severity of disease course; including young adults and those without
co-morbidity. This illustrates the importance of investigating H1N1 cases for
concomitant infection in all groups.

P4349
Platelets and influenza A (N1H1)
Elena Popa, Florin Rusu-Cordunean. Hematology, Clinic of Pulmonary Diseases,
Iasi, Romania

Introduction: In January 2011 we had two pacients with Influenza A(H1N1)
in our clinic and both of them had moderate thrombocytopenia. Therefore we
decided to observe the abnormalities of thrombocytes during Influenza A(H1N1)
pandemia.
Materials and methods: Retrospective study based on medical records of 21
consecutive patients admitted in our clinic (November 2009- January 2010)
for pandemic A(H1N1) and respiratory failure. Twelve patients had underlying
diseases: obesity (6), diabetes mellitus (3), BPOC (2), asthma (1), HTA (1),
TBC+SIDA (1). There were seven exitus (30%).
Results: From 21 patients (11 female) nine (42,95%) patients had thrombocytope-
nia. In four of this nine cases (44.4%) thrombocytopenia was accompanied by low
mean platelet volume (under 7 fL).
The degree of thrombocytopenia was moderate (96000-110000/microL) and it was
correlated significantly with the degree of inflammation measured by the serum
C-reactive protein concentration. Also, all these patients had elevated levels of
LDH and serum transaminases.
Conclusions: Influenza A(H1N1) virus can induce a lower number of platelets.
This virus can impair even platelets functions: in four cases thombocytopenia cou-
pled with low mean platelet volum (MPV), elongated APTT and elevated levels
of D-dimers, which can suggest an impact of Influenza A(H1N1) on coagulation.
The platelet count can evaluate and monitor the efficiency of treatment: the throm-
bocytes count is the first parameter that returns to its normal levels in cases with a
good evolution.
The evolution of number and mean volum of thrombocytes can be predictors of
evolution of infection with Influenza A(H1N): from seven exitus three pacients
had thrombopenia with low MPV.

P4350
General characteristics of pneumonia cases developed during H1N1 epidemic
in Turkey and prognostic factors
Tevfik Ozlu1, Yilmaz Bulbul1, Sezai Tasbakan2, Hatice Kiliç3, Tulin Kuyucu4,
Tekin Yildiz5, Tarkan Ozdemir6, Serap Duru7, Funda Oztuna1, Nalan Adiguzel4,
Leyla Saglam8, Aysin Sakar Coskun9, Tacettin Ornek10, Gazi Gunduz11,
Ayten Filiz12, Levent Ozdemir13, Gulfer Okumus14. 1Chest Diseases, Karadeniz
Technical University School of Medicine, Trabzon, Turkey; 2Chest Diseases, Ege
University School of Medicine, Izmir, Turkey; 3Chest Diseases, Ataturk Bilkent
Education and Research Hospital, Ankara, Turkey; 4Chest Diseases, Sureyyapasa
Chest Dis. and Thoracic Surgery Education and Research Hospital, Istanbul,
Turkey; 5Chest Diseases, Dicle University School of Medicine, Diyarbakir,
Turkey; 6Chest Diseases, Chest Diseases Hospital, Corum, Turkey; 7Chest
Diseases, Diskapi Yildirim Beyazit Education and Research Hospital, Ankara,
Turkey; 8Chest Diseases, Ataturk University School of Medicine, Erzurum,
Turkey; 9Chest Diseases, Celal Bayar University School of Medicine, Manisa,
Turkey; 10Chest Diseases, Zonguldak Karaelmas University School of Medicine,
Zonguldak, Turkey; 11Chest Diseases, Suat Seren Chest Diseases and Thoracic
Surgery Education and Research Hospital, Izmir, Turkey; 12Chest Diseases,
Gaziantep University School of Medicine, Gaziantep, Turkey; 13Chest Diseases,
Dortyol State Hospital, Hatay, Turkey; 14Chest Diseases, Istanbul University
Istanbul School of Medicine, Istanbul, Turkey

Aim-method: This multicentric study took place in Turkey to evaluate general
characteristics of pneumonia developed during H1N1 epidemic between Nov-2009
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and Jan-2010 and to evaluate prognostic factors. Patient data were collected from
centers agreed to participate in the study retrospectively by means of standard
forms.
Findings: From 14 different centers, a total of 264 cases were included in the study.
Of the patients, 51.1% were female, 48.9% were male. Mean age was 47.5±18.6
yrs. H1N1 were positive in 57.4% of cases. Nineteen patients (7.2%) were pregnant
or had a new birth. On admission, 28 cases (11%) were confused and 7 (2.8%)
were unconscious. Of the patients, 32.6% were treated in ICU and IMV/NIMV
was performed in 29.7%. The length ICU stay was 2.9±6.2 and total hospital stay
was 12.0±9.4 days. These periods were significantly longer in the H1N1-positive
patients. Mortality rate was 16.8% (43-cases) (23% in H1N1-positive and 8.4% in
negative patients, p=0.004). Mortality was significantly higher in H1N1-positive
patients, those with dyspnea, cyanosis, confusion/unconsciousness, diastolic hy-
potension, and those with higher respiratory (≥30) and hearth rate (≥100) on
application. Again, patients who died had significantly higher rate of peripheral
blood neutrophils, lower platelet counts, higher BUN levels and lower SaO2 levels.
Conclusion: This study showed that pneumonia, developed during H1N1 epidemic
in our country, had resulted in a high mortality. Mortality was especially higher in
H1N1-positive patients, those with dyspnea, cyanosis, confusion/unconsciousness,
diastolic hypotension and those with higher respiratory rate and hearth rate.

P4351
Prognostic factors of survival among adult patients admitted in the ICU due
to severe H1N1 pneumonia
Afroditi Boutou1, Georgia Pitsiou1, Paschalina Kontou2, Kalliopi Chatzika3,
Fotini Abatzidou4, Ioannis Stanopoulos1, Ioannis Kioumis3,5. 1Respiratory
Failure Unit, Aristotle University of Thessaloniki, “G. Papanikolaou” Hospital,
Thessaloniki, Greece; 2A’ Intensive Care Unit, “G. Papanikolaou” Hospital,
Thessaloniki, Greece; 3Infectious Diseases Committee, “G. Papanikolaou”
Hospital, Thessaloniki, Greece; 4B’ Intensive Care Unit, “G. Papanikolaou”
Hospital, Thessaloniki, Greece; 5Department of Pulmonology, Aristotle
University of Thessaloniki, “G. Papanikolaou” Hospital, Thessaloniki, Greece

Background: Data on the mortality of H1N1 pneumonia among patients admitted
in the Intensive Care Unit (ICU) vary.
Aim: To describe the characteristics of the adult patients who were admitted in
three ICUs of a major Greek hospital due to H1N1 virus pneumonia and to identify
predictors of survival.
Methods: 25 patients with H1N1 pneumonia (72% male; 28% female; 49.7±15
years old) who were admitted in the ICU between October 2009 and February
2011, were retsrospectively studied. Severity of disease scores, comorbidities,
disease complications, time of diagnosis and treatment effect were recorded.
Mann-Whitney test and x2 test were used for statistical comparisons.
Results: At ICU admission, APACHE II score and CURB-65 score were 15.8±4.9
and 2.4±0.9 correspondingly, while 40% of patients presented with ≥2 major
complications (ARDS, acute renal failure, myocardial ischemia or shock). Obesity,
immunocompromise, coronary heart disease and diabetes mellitus were present in
36%, 32%, 24% and 24% of patients correspondingly, while 44% of them were
smokers. The detection of pharyngeal smear antigen took place in 5.5±3.7 days,
oseltamivir initiation in 6.2±3.9 days and ICU admission in 7.3±6.8 days, since
the establishment of the disease. H1N1 infection was fatal for 72% of patients.The
improvement of the radiologic pattern after oseltamivir initiation (p<0.001) and
the absence of septic shock (p<0.001) were the only factors associated to survival.
Conclusions: The mortality of patients admitted in ICU due to H1N1 virus pneu-
monia was high. Although oseltamivir administration was beneficial in some cases,
there was a delay in the diagnosis of the disease and the initiation of treatment.

P4352
Radiologic manifestations of patients with H1N1 infection
Mehrdad Bakhshayesh1, Bahare Saidi2, Payam Tabarsi1, Soheyla Zahirifard1.
1Radiology Department, National Research Institute of Tuberculosis and Lung
Diseases, Tehran, Islamic Republic of Iran; 2Infectious Disease Department,
National Research Institute of Tuberculosis and Lung Disease, Tehran, Islamic
Republic of Iran

Purpose: Swine flu influenza is a very contagious respiratory infection and WHO
has raised the alert level to phase 6 (pandemic). The aim of this study was to
evaluate the chest X-ray and CT scan of patients with documented influenza A
(H1N1) virus infection
Material and methods: 31patients (16 men and 15 women), with H1N1infection
confirmed by RT-PCR were included. 31 patients had available chest X-rays and
of these 10 had CT scans. The initial radiography obtained from the patients was
reviewed regarding pattern (consolidation, ground glass, nodules and reticulation),
the distribution (focal, multifocal, and diffuse) and the lung zones involved. CT
scans were also reviewed for the same abnormalities. The patient files were studied.
LDH and CPK level was available for 22 and 24 patients respectively.
Results: The mean age was 37.97±13.9 years. 17 (54.8%) patients had Co-existing
condition (8 Respiratory, 5 cardiovascular, 2 Immunodeficiency, 2 Cancer, 4 others).
12 (38.7%) patients required ICU admission. 5 (16.1%) patients died.8 (25.8%)
had normal initial radiographs. The most common radiographic abnormality was
consolidation (12/31; 38.7%) in the peripheral region (11/31; 35.5%) followed by
peribronchovascular (10/31; 32.3%) which was most commonly observed in the
lower zone (left 61.3%; right 45.2%). The patients admitted to the ICU were more

likely to have two or more lung zones involved (p =0.005). 11 (35.5%) patients
had pleural thickening or effusion.
Conclusion: In patients with the novel swine flu the most common radiographic
abnormality observed in our center was consolidation in the lower lung zones.
Patients admitted to ICU were more likely to have two or more lung zones involved.

P4353
The H1N1 influenza pandemy and pneumonia in Iceland 2009-2010: A one
year follow up study
Hronn Hardardottir1 , Oskar Einarsson1, Olafur Gudlaugsson2,
Kristbjorn Reynisson3, Sigridur O. Haraldsdottir1 . 1Respiratory Diseases,
Landspitali University Hospital, Reykjavik, Iceland; 2Infectious Diseases,
Landspitali University Hospital, Reykjavik, Iceland; 3Radiology, Landspitali
University Hospital, Reykjavik, Iceland

Background: The influenza A (H1N1) pandemy in 2009 caused in a minority of
infected severe pneumonia and respiratory failure.
Aims: To characterise patients admitted to our hospital with H1N1 influenza A
infection and pneumonia and at one year follow up.
Methods: Patients with positive tests for H1N1 influenza and pneumonia with
flulike illness and no other known pathogen were contacted 6 and 12 months
after admission. Clinical examination with specific questionnaires (SI-36, HAD
and St. George questionnaires) along with spirometry were performed to collect
information on pulmonary symptoms, pulmonary status and health-related quality
of life. Radiographs were reviewed and repeated when abnormal.
Results: 84 patients (42 women and 42 men) were admitted with influenza asso-
ciated pneumonia. Th mean age was 51 years and mean BMI 33. The mean total
hospital stay was 10 days. 50% of the patients required high-flow oxygen, and
25% of patients were admitted to the Intensive Care Unit. There was one death
during the initial hospitalisation due to sequelae from H1N1.
44 patients participated in the follow up study. After 6 months only 3 patients had
residual radiographic changes. Pulmonary function after 6 months in the patients
admitted to the ICU were: FVC 102%, FEV1 100%, TLC 85% and DLCO 81% of
predicted. Currently we are evaluating patients at the 1 year follow up including
health-related quality of life.
Conclusions: The H1N1 pandemy in Iceland resulted in pneumonia with con-
siderable morbidity. Our preliminary results indicate that the physiological and
radiographic sequele are minor.

P4354
Pneumonia in H1N1 influenza infection
Judith Brebner, Chirag Dave, Dhruv Parekh. Respiratory Medicine, Heartlands
Hospital, Heart of England NHS Foundation Trust, Birmingham, United Kingdom
Respiratory Medicine, Heartlands Hospital, Heart of England NHS Foundation
Trust, Birmingham, United Kingdom Critical Care and Respiratory Medicine,
Heartlands Hospital, Heart of England NHS Foundation Trust, Birmingham,
United Kingdom

Introduction: As we entered the post 2009 H1N1 influenza pandemic period, the
Centres for Disease Control and Prevention reported that a third of H1N1 deaths
were attributed to co-infection with common pneumonia causing bacteria.We per-
formed a study of all the H1N1 positive admissions to a large teaching hospital
during the most recent flu season in 2010/11 with the aim of looking at radiological
diagnosis of pneumonia and its relation to morbidity and mortality.
Methods: We retrospectively analysed the electronic records and radiology for
all patients admitted with H1N1 infection between 1st November 2010 and 31st
January 2011.Complications and respiratory support (invasive or non-invasive)
were used as markers of morbidity.
Results: 280 (mean age 39.5) patients had laboratory confirmed H1N1 infec-
tion. 96 (34.3%; mean age 44.5) had radiological pneumonia (48 unilateral,
48 bilateral);mortality 8.3%. 36 (37.5%) had no co-morbidities. Of all those
that died with H1N1 8/37 (21.6%) had pneumonia. 11.5% had complications:5
effusion/empyemas,4 ARDS and 2 pneumothorax.31.3% required respiratory sup-
port.Bilateral radiological pneumonia conferred higher risk of death (7/8) and
respiratory support (22/30; invasive 63.6%, non-invasive 36.4%).All those that had
both bilateral pneumonia and complications (n=8) required respiratory support of
which 3 died. 26% had positive sputum cultures-most common pathogens being
haemophilus influnzae, streptococcus pneumonia, klebsiella and candida.50% of
those requiring respiratory support had positive sputum cultures.
Conclusion: Pneumonia in H1N1 infection is common. Bilateral pneumonia is
a risk factor for the need for respiratory support and death. Development of
respiratory complications confers further risk of morbidity.

P4355
A study to analyse the clinical profile and outcome of hospitalised patients
with H1N1 and the factors influencing the outcome
Thomas James Ponneduthamkuzhy, B.R. Sandeep, P.V. Santhosh Kumar,
Chetambath Ravindran. Department of Pulmonary Medicine, Medical College
Calicut, Calicut, Kerala, India

This was an observational study conducted in Institute of chest diseases, Calicut
medical college,India between August 2009 and August 2010. All patients whose
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throat swabs were positive for H1N1 by Real time PCR and belonged to category
C (severe disease)according to the clssafication by Ministry of health and family
welfare were included in the study.
Out of the 110 confirmed cases, 38 (35%) were males and 72 (65%)were fe-
males.Of the 72 female patients 42 were pregnant and majority, (83%)were in the
third trimester.Most of the patients were in the age group 20-30yrs (59%). Total
no. of deaths were 10 (9%). Pregnancy was not associated with increased mortality
(4.8%and 11.8%, P value.215). Initiation of Oseltamivir within 48 hours was
associated with significant reduction in mortality (1.3% and 29%, P value<.001).

Table 1. Statistical analysis

Mortality % P value

Pregnant 4.8% 0.215
Non pregnant 11.8%
Comorbidities Present 16.7% 0.09
Comorbidities Absent 6.3%
Oseltamivir within 48 hrs 1.3% <0.001
Oseltamivir after 48 hrs 29%

Presence of associated co morbidities were not associated with any increase in
mortality rate (16.7% and 6.3%, P value.09)

P4356
Biomarker profiles of BALF in ALI/ARDS due to pandemic (H1N1) 2009
influenza
Toshimichi Horiuchi, Toshiki Yokoyama, Nobumitsu Kobayashi, Yosuke Wada,
Hiroshi Yamamoto, Keishi Kubo. 1st Department of Internal Medicine, Shinshu
University School of Medicine, Matsumoto, Japan

Background: The outbreak of the 2009 pandemic influenza A (H1N1) virus was
identified as a Pandemic. However, the clinical and epidemiologic characteristics
of the novel influenza were not sufficiently elucidated.
Methods: Patients who were hospitalized because of the novel influenza infection
were enrolled in the study between August 2009 and December 2009 at Shinshu
University Hospital. Furthermore, the patients with acute lung injury (ALI)/acute
respiratory distress syndrome (ARDS) due to influenza A infection were col-
lected. The patients’ condition, laboratory data, the respiratory management, and
oxygenation were analyzed. Bronchoalveolar lavage (BAL) was performed on
admission.
Results: Nine patients were hospitalized and treated with anti-viral therapy such
as oseltamivir. Five of 9 patients showed ALI/ARDS. Three of the 5 patients were
treated with mechanical ventilation. Only one patient died in the intensive care
unit because of the refractory hypoxemia due to the deterioration of a co-infection.
BAL was performed in 3 patients and all of them showed alveolar hemorrhage.
The IL-6, IL-8, KL-6, SP-D, thrombomodulin and HMGB-1 levels in BAL fluid
were elevated higher than the serum. The serum concentration of KL-6 and SP-D
were elevated on day 3 and 7 in the dead patient only.
Conclusion: This study showed lung injury due to 2009 pandemic influenza A
(H1N1) virus was formed by the direct ALI/ARDS without a cytokine storm. This
suggested that the influenza virus directly injured the lung.

P4357
Glutathione peroxidase-1 as a therapeutic target in influenza A virus-induced
lung disease
Selcuk Yatmaz, Huei Jiunn Seow, Rosa Gualano, Zi Xin Wong, Peter Crack,
Steven Bozinovski, Gary Anderson, Ross Vlahos. Pharmacology, The University
of Melbourne, Parkville, Victoria, Australia

Introduction: Oxidative stress and reactive oxygen species (ROS) are implicated
in influenza A virus-induced lung inflammation and damage. Current therapies
primarily target viral infection and replication, with little attention directed at the
host immune response. The antioxidant enzyme glutathione peroxidase-1 (GPx-1)
has a protective role against various diseases involving ROS.
Aim: To study the role of GPx-1 in influenza A virus-induced lung inflammation.
Methods: Male WT (C57BL/6) and GPx-1-/-mice were infected with 1×104 PFU
of HKx31 (H3N2) influenza A virus. Viral titre, BALF and lung inflammation,
body weight, pro-inflammatory chemokine (MIP-1α, MIP-2, KC) and protease
(MMP-9) expression were assessed 3 and 7 days post infection.
Results: WT mice infected with HKx31 had significantly more BALF total cells,
macrophages, neutrophils and lymphocytes at day 3 and 7 than naïve WT animals
(n=5-8, P<0.05). However, GPx-1-/- mice infected with HKx31 had significantly
more BALF total cells and neutrophils than infected WT mice (P<0.05). Viral
titre was significantly reduced in GPx-1-/- mice at day 3 compared to WT mice
(P<0.05). Infected GPx-1-/- mice lost similar amounts of weight to infected WT
mice. Gene expression analysis revealed that GPx-1-/- mice had more whole lung
MIP-1α, KC and MIP-2 than WT mice at day 3 and 7. Infected GPx-1-/- mice had
more active MMP-9 protease in BALF and greater peribronchial inflammation and
bronchial inflammatory cell exudates than infected WT mice.
Conclusions: These data indicate that GPx-1 reduces some aspects of influenza
A virus-induced lung inflammation, which may improve overall outcomes of
influenza infection.

P4358
Long-term outcomes after viral pneumonia caused by influenza A (H1N1)
Sergey Avdeev, Natalya Karchevskaya, Alexander Chuchalin, Galina Nekludova,
Janna Naumenco. Clinical Department, Pulmonology Research Institute, Moscow,
Russian Federation

Objectives: To evaluate the sequelae of viral (H1N1) pneumonia at 3,6,12 months
follow-up.
Methods: We evaluated 22 survivors of the influenza A (H1N1) virus pneumonia
at 3, 6, and 12 months after discharge.
At each visit, the patient was interviewed; underwent a physical examination,
pulmonary-function testing, chest radiography, 6MWT and a quality-of-life eval-
uation.
Results: At discharge all patients had abnormal chest radiographs, DLCO values
below 80% of predicted (50,7±21,6%) and 6MW distance was shorter than in
normal controls in the same age-groups (498,5±34,2m).
There was significant difference between the intubated and non-intubated patients
in lung function (FVC 57,7±10,6% vs 101,9±10,2% p=0,01 TLC 72,0±7,1% vs
106,5±7,6% p=0,01 DLCO 29,5±3,9% vs 64,9±5,8% p=0,01 respectively) but
there were no significant difference with respect to their in exercise capacity and
quality-of-life evaluation at discharge.
After the discharge between the intubated and non-intubated patients revealed a
continuing significant difference in lung diffusing capacity at 3, 6, and 12 months
(DLCO 62,1±5,8% vs 85,7±3,2% p=0,01 DLCO 67,8±5,2% vs 89,0±2,2%
p=0,01 DLCO 67,9±7,4% vs 92,2±1,5% p=0,01 respectively).
After discharge 11 patients received oral N-acetilcystein 1800 mg/day and inhaled
heparin (15-20 000/day) for 3 months. At 3 months there was no significant
difference in DLCO (71,5±17,4% vs 83,4±7,8% p=0,3) and a distance 6MWT
(533±12,6m vs 618±39,4m p=0,08) in favor of patients recieved N-acetilcystein
and inhaled heparin.
Conclusions: Our results show significant impairment of DLCO in survivors of
the influenza A (H1N1) virus pneumonia. There was significant difference between
the intubated and non-intubated patients.

P4359
Observation of pregnant women (PW) after severe pneumonia (P) with
influenza A/H1N1 virus infection in 2009-2010: Long-term results
Tetyana Pertseva1, Olga Cherkasova2, Iryna Tyshchenko2, Tetyana Kireyeva2,
Gennadiy Marinokha3, Elina Tadzhiyeva4. 1Internal Medicine Department,
Dnipropetrovsk State Medical Academy, Dnipropetrovsk, 2Ukraine Internal
Medicine Department, Dnipropetrovsk State Medical Academy, Dnipropetrovsk,
3Ukraine Intensive Cure Department, City Clinical Hospital #9, Dnipropetrovsk,
4Ukraine Laboratory, City Clinical Hospital #9, Dnipropetrovsk, Ukraine

Aim: To analyze consequences of P in PW.
Material, methods: Observation during 1 yr of 6 women who had severe viral-
bacterial P associated with virus A/H1N1 in term of gestation (G) 21-33 wks.
All pts were in need treatment in ICU due to ARDS. 1 woman had a live baby
vaginally at G term 29 wks in ICU. Rehabilitation was performed. Blood tests
(BT), spirometry, SaO2, lung CT were controlled.
Results: At discharge from ICU: pts were dominated by moderate respiratory
failure, restrictive type of PLT violation; mean SaO2 91.2±2.1%; CT: local lung
tissue compactions, hypoventilation areas; BT: mild anemia, moderately elevated
ESR. All pts’ condition had improved during observation. BT was normalized for
1-2 months. After 1 yr 1 pt kept dyspnoea on severe exertion only; PLT indices
had improved (Tabl.1), mean SaO2 97.6±1.4%. CT: 2 pts without pathology after
9 months, 4 pts had only compaction of interlobar pleura and pleural-costal,
pleural-diaphragmatic adhesions after 1 yr. 5 pts gave birth vaginally at G term
36-39 wks. All babies are alive, without abnormalities in development.

Table 1

Indices After 1 month After 6 months After 9 months After 12 months

FVC, % of predicted 74.7±2.8 82.9±2.5 90.7±2.4* 94.4±2.3*
FEV1, % of predicted 79.6±2.6 79.8±2.8 82.7±2.3 87.1±2.4*
FEV1/FVC, % 88.4±2.7 74.9±2.7* 76.8±2.1* 76.3±2.4*

*p Wilcoxon <0.05.

Conclusions: Severe P associated with virus A/H1N1 leads to structural and
functional changes of respiratory system. Lung tissue compactions and reducing
lung ventilation had undergone regression for 9-12 months. PW with P require
prolonged observation and monitoring PLT, SaO2 and lung CT.
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434. Challenges in tuberculosis control

P4360
Latent tuberculosis in patients with rheumatoid arthritis. Evaluating cellular
response and new diagnostic strategies
Daniela Tannus-Silva1, Bruna Silva2, Pedro Paulo Torres3, Pedro Jose Junior3,
Ana Paula Junqueira-Kipnis2, Marcelo Rabahi1. 1Departamento de Clínica
Médica-Hospital das Clínicas, Universidade Federal de Goiás, Goiania, Brazil;
2Instituto de Patologia Tropical e Saúde Pública, Universidade Federal de Goiás,
Goiania, Goias, Brazil; 3Departamento de Imagem, Universidade Ferderal de
Goias, Goiania, Goias, Brazil

Introduction: Diagnosing latent tuberculosis (TBIL) in patients with rheumatoid
arthritis (RA) has became more important with the introduction of the use of
anti-TNF-alpha agents and the appearance of active tuberculosis in these patients.
The tuberculin skin test (TST), has limited value when used in patient with AR.
New tests based in the production and release of IFN-gamma have been studied
but their role has not been well established for this specific group of patients.
Objectives: Comparing the diagnosis of TBIL in a group of patients with RA
by using tuberculin skin test, T.SPOT-TB and by means of tomography findings
compatible with TBIL.
Methods: A clinical-epidemiological evaluation, use of TST, T.SPOT-TB and
high-resolution computed tomography (TCAR) in a group of patients with AR in
University Hospital of Goiás, Brazil.
Results: The response to the TST was smaller in patients with AR (13.5%),
relative to the response expected from the general population. The T.SPOT-TB
identified a higher number of patients with TBIL, relative to the TST (36.8%).
TCAR presented changes which were compatible with TBIL in 52.9% of the
patients included in the study, and among the eight of the eleven patients with TST
and T.SPOT-TB negative.
Conclusions: In isolation, TST is an insufficient test to diagnose TBIL. A higher
number of positive results were obtained with T.SPOT TB, relative to TST, but it
was negative in a large percentage of patients with tomography findings consistent
with TBIL. The TCAR test is easily performed in most of the large centers and
should be incorporated into the diagnostic strategy for TBIL in patients with RA.

P4361
Use of econometric selection models to describe non-completion of treatment
for latent tuberculosis infection (LTBI) among the Ethiopian and Somali
immigrant populations
Kyle Fluegge. AED Economics, Ohio State University, Columbus, United States

Tuberculosis (TB) is a global health concern, with 2 million deaths each year.
Treating immigrants with latent tuberculosis infection (LTBI) has become a priority
in the U.S., as active TB rates decline.
The study investigates treatment adherence for LTBI via econometric selection
models for two reasons: only the healthiest of immigrants migrate and LTBI
patients choose whether or not to receive treatment, constituting a non-random
sample. Our hypothesis was to determine whether patients who chose not to
complete treatment vary systematically from those who did in a way that increased
their future probability of disease activation.
For individuals who did (not) immigrate, we assume that the risk of developing
active TB disease is lower (higher) than the risk of developing a latent TB infection.
We expect the demand among non-immigrants for TB prevention to be high in
endemic countries. We never realize this demand because these individuals do
not migrate. Therefore, Heckman’s sample selection model was used to estimate
returns to migration.
Initiation and duration of treatment is significantly associated with length of time
in the United States (p<.05). Among immigrants who did not complete treat-
ment, HbA1c/vitamin D levels were significantly greater/lower than those who did
complete treatment (p<.05).
After correcting for the biases of the “healthy immigrant effect” and the self-
selection into treatment, immigrants who do not complete treatment for LTBI are
at greater risk for developing active disease. Better outreach is needed to convince
these immigrants of the benefits of LTBI treatment.

P4362
Home and work place evaluation in contact tracing
Raquel Duarte1,2,3, Maria Neto4, Aurora Carvalho1,2, Henrique Barros3.
1Pneumologia, Centro Hospitalar de Vila Nova de Gaia/Espinho, Vila Nova de
Gaia, Portugal; 2Pneumologia, Centro Diagnóstico Pneumológico de Vila Nova
de Gaia, Vila Nova de Gaia, Portugal; 3Higiene e Epidemiologia, Faculdade de
Medicina da Universidade do Porto, Porto, Portugal; 4Saúde Pública,
Administração Regional de Saúde do Norte, Porto, Portugal

In an urban city, a decision was taken in 2004 to modify tuberculosis (TB) contacts
screening strategy from targeting only close contacts identified by interview with
the index case (the national policy) to a screening strategy involving home and
work visit.

The present study compares TB contact-tracing during the periods 2001 to 2003
and 2004 to 2006 trying to capture how the new contact tracing strategy addressed
the three main questions: (i) Does this strategy increase TB screening compliance?
(ii) Does it identify more at-risk contacts? (iii) Does it result in more TB cases
being prevented?
Home and work visit allowed to identify more at risk contacts (8.4/index case)
than the interview (2.5/index case); to improve compliance (87.3% of the identified
contacts were screened, compared to 67.6%). More cases of active TB and LTBI
cases were detected (1.4/index case compared with 0.75/index case) and prevented
more TB cases in the future.
The newly implemented contact-screening program with home and work place
evaluation of active TB patients, improved compliance to screening procedures,
identified more at-risk contacts and should allow us to prevent more TB cases in
the future.

P4363
Tuberculosis in prisons in Republic of Macedonia from 2005-2010
Maja Zakoska1, Stefan Talevski1. 1Epidemiology Department, PHI Institute for
Lung Diseases and Tuberculosis, Skopje, Macedonia, The Former Yugoslav
Republic of; 2Clinical Department, PHI Institute for Lung Diseases and
Tuberculosis, Skopje, Macedonia, The Former Yugoslav Republic of

Introduction: Prison’s population (yearly approximately 2600 prisoners) is group
with higher risk of tuberculosis (TB) due to fullness of prisons, bad living con-
ditions and inadequate medical care. Total population’s notification rate decreases
continuously but the rate of TB cases in prisons is still high (384/2005, 0/2006,
115/2007, 230/2008, 307/2009 and 384/2010). Aim of this survey is to prove the
situation with TB in prisons in Macedonia.
Material: Data for this survey are taken from the Central TB Registry. The forms
of TB, previous treatment, bacteriological confirmation and treatment outcome
between 36 prisoners (period 2005-2010) have been analysed.
Results: In the period 2005-2010, 36 cases of TB were registered, 91, 6% male
and 8, 4% female. The pulmonary TB was identified at 83, 3%, extra pulmonary
TB at 16, 7% cases. From all cases, 83, 3% were new and 16, 7% previously
treated. Bacteriological confirmation of pulmonary TB with direct microscopy
identified at 43,3% and bacteriological confirmation of culture at 63,3% cases. The
drug sensitivity test demonstrated multi drug resistance in 2,7% cases. Treatment
outcomes from 2005-2009 were following: successful treated 80, 9%, dead 3, 8%,
default treatment 11, 5% and 3, 8% lost from evidence. Drug addiction is finding
in 41, 6% prisoners with TB.
Conclusion: Rate of TB in prisons in Macedonia is higher than in total population.
Among TB cases in prisons percentage of bacteriological confirmation is low.
Appearance of multi drug resistant form of tuberculosis is bad prognostic sign.

P4364
Two major problems in TB patients today: MDR and the abandoned therapy
Gabriela Barbulescu, Laurentia Badulescu. Pneumology, “Sf. Stefan” Hospital,
Bucharest, Romania

In the WHO strategy, “stop TB” is the ultimate goal in the fight against this
extended infectious disease. However, despite this ambitious purpose and the tools
developed in this matter, some impediments may occur.
Aims: In this paper, the authors proposed to emphasize the latest and strik-
ing observations on difficulties encountered in TB treatment, in a pneumology
department.
Methods: We observed the TB cases admitted in our service in 2010 compared
with 2009 and noted the chronics, relapse cases. We noted why these patients
couldn’t rich to a proper end of their treatment and be cured. Equally, we were
interesed in number of MDR cases admitted in both years, comparative.
Results: All TB patients evaluated in 2010 were 456. From these, 255 were
chronics, developping at least a third treatment (by failed or abandoned treatment).
From these ones, 12 patients were with secondary MDR (5 of them with additional
resistance to SM or EMB). Besides, we had 2 patients with XDR. In 2009 we had
468 TB patients, from which 214 were chronics, 165 abandoning their schedule
and coming to hospital in 2010. In 2009 we noted just 5 patients with MDR. It
is worthing noting the lack of secondary aminoglicosides like Kanamicine and
Amikacine and the imposibility of admitting all these patients in the unique service
of MDR in town.
Conclusions: We are worried about the increase of number of cases with treatment
abandon and the MDR cases. There is an important number of patients who cannot
be compelled to folow the treatment when they leave the hospital (because of
different reasons: social, tolerance, first treatment failed). Isolation of MDR cases
from other TB patients in the same hospital seems difficult.

P4365
Profile of TB deaths in Romania during 2007-2009
Nicoleta Cioran, Elmira Ibraim, Horia Cocei. National TB Program, Marius
Nasta Institute of Pulmonology, Bucharest, Romania

Introduction: Even TB is a curable disease from several decades, it’s estimated
that it is still killing over 1.7 million people early worldwide. The TB mortality
rate decreased in Romania since 2003, in parallel with the decrease of notification
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rate, but the proportion of deaths from all reported TB cases is keeping more than
6.5%.
Aims and objectives: To study the profile of TB deaths in Romania during 2007-
2009. on the demographics data of the deceased persons, their associated diseases
and depending on the bacteriological confirmation of pulmonary TB case.
Methods: Descriptive retrospective study of demographic and clinical character-
istics of deaths among TB cases notified in Romania in 2007-2009. Data and
information have been extracted from electronic National TB Register.
Results: A total of 4920 TB deaths have been reported in the analyzed 3 years:
1657 in 2007, 1728 in 2008 and 1535 in 2009. Of them 80.8% were men and 58.9%
were living in rural area. The highest frequency of deaths occurred in 50-54 years
in each analyzed year. The ratio of pulmonary site was 93.4%, with bacteriological
confirmation rate by microscopy 71.6% and by culture 63.5%. The share of deaths
caused by TB decreased from 82.2% in 2007 to 80.8% in 2008 and 75.4% in
2009. MDR-TB cases represented 8.5%. The most common associated diseases
were alcoholism, liver diseases, diabetes and renal diseases. HIV co-infection has
been reported in 104 cases (2.1%).
Conclusions: In the analyzed period of time the highest number of deaths has
been recorded in 2008. The highest proportions of TB deceases were observed in
men, from 50-54 age group, living in rural area, most commonly alcoholics, with
advanced pulmonary forms of disease.

P4366
Results of retrospective study of TB contact investigations in Iasi County,
Romania
Adriana Sorete Arbore1, Violeta Cojocariu1, Rodica Sorete Arbore2. 1Outpatient
Service, Clinic of Pulmonary Diseases, Iasi, Romania; 2Epidemiology
Laboratory, “Sf. Spiridon” Emergency Clinical Hospital, Iasi, Romania

Romania, EU country with high TB incidence, with programmatic TB control,
implemented DOTS since 1998.
Aim: To assess the role of contact tracing in detection and prevention of appearance
of TB new cases in an area with high TB case notification rate.
Method: Retrospective study of the records from 1998, 1999 for 1341 TB definite
cases. Follow up of the house hold contacts included TST, chest X ray, INH
preventive therapy.
Results: 836 contacts, 0-14 years, were identified from 467 “source” TB cases.
At index case detection, 287 (43, 7%) contacts were TST positive, 224 (26, 7%)
had chest X-ray. 51,7% received INH preventive therapy 3-12 months. 16,4% had
no records about TST, chest X ray or preventive therapy. At the initial checking
of the contacts, 7 active TB cases were detected; other 36 active TB cases were
registered in the next 10 years. 62,7% (27) TB cases in contacts were registered in
the first 3 years. 1,7% of the contacts developed TB in the first year, 1, 45% in the
next 2 years. 7 contacts with no initial records developed active TB later.
Conclusions: 5,1% of the TB contacts developed TB disease in the 10 years follow
up period of time. Effective contact investigation and prevention of TB spreading
in house hold contacts should consider:
– Lack of algorithm for contact tracing (no clear moments for contact follow up

after the first control) in the NTP,
– The recommended tools for investigation of contacts were not entirely used,
– Different approaches for preventive therapy regarding number of months, doses,

monitoring of treatment,
– Lack of knowledge in the group of patients, their families and GPs’ network

regarding the importance of preventive therapy and also about periodic control.

P4367
Tuberculosis in prison
Valeri Andreev1, Antoaneta Karcheva2, Kamelia Petrova3, Emilia Lazarova1.
1Pulmonary Clinic, University Hospital, Pleven, Bulgaria; 2Mycobacteriological
Laboratory, University Hospital, Pleven, Bulgaria; 3Medical Center, Prison of
Pleven, Pleven, Bulgaria

Introduction: Prison tuberculosis is a major problem because society “behind the
walls” is overcrowded and isolation of patients is difficult and time-consuming.
The program for improvement of the control on tuberculosis in Bulgarian prisons
was started in order to solve these conditions.
Aims and objectives: Our aim is to present the ability of the program to provide
better care for patients and contact people and better working conditions for
medical personnel on both sides of the walls.
Methods: We observed a one year period from the beginning of the program in
the Pleven prison. Measures like regular screening questionnaires, bacteriology,
chest radiology and consultations with a supervising pulmonologist were provided
regularly. Patients with pulmonary tuberculosis were isolated and sent to the prison
hospital. Contact people were tested with a tuberculin test and were given isoniazid.
Results: This prison is inhabited by 600 prisoners and only 2 of them were
diagnosed as sufferers of active tuberculosis. Other 2 continued therapy in prison
after active hospital treatment. Prevalence of prison tuberculosis is about 900 out
of every 100 000 prisoners. 421 questionnaires were filled, 110 prisoners gave
sputum for bacteriology and 52 tuberculin tests were done. A room was built for
induction of sputum and another for patient isolation.
Conclusion: The above measures guarantee the ability of the program to provide
good medical service to prisoners, however most of them contracted tuberculosis
outside the walls before imprisonment.

P4368
How did the tuberculosis patients reach to a tuberculosis dispensary and how
long did it take?
Dilek Karadogan1, Betül Abduloglu2, Göksel Kiter1. 1Chest Department,
Pmukkale University Medical Faculty, Denizli, Turkey; 2Tuberculosis Dispensary,
Denizli Tuberculosis Dispensary, Denizli, Turkey

The aim of this study is to evaluate the patients diagnosed as tuberculosis and
registered to a Tuberculosis dispensary in year 2010 according to the health care
units which they applied beforehand and the time period since first symptom of
tuberculosis has occurred.
For this descriptive study, the questionnaires which consist of questions about
enrolled tuberculosis patients’ characteristics, symptoms, duration between the
first symptom and diagnosis,and health care units they applied before coming to
tuberculosis dispensary have been filled with face to face interviews.
Total 127 questionnaires were completed, the majority of patients were male
(59.1%). Mean age was 51±20 years. The rate of lung tuberculosis was 59.1% and
the rest were extrapulmonary tuberculosis. City center was declared as residency
place in 54.3% of patients. By the time of tuberculosis diagnosis, 5.5% of patients
have no health insurrance. The most common symptoms were cough (55%), weak-
ness (52.8%) and night sweat (44.9%). At least one symptom has started more
than one month before the diagnosis in 47.2% of patients, while in 19.7% less than
one month. First application rates were found as 7.9%, 59% and 29.1% to primary,
secondary and tertiary care units, respectively. The rate to be sent to another health
care unit after first application was 66.1%. Tuberculosis was diagnosed mostly in
university hospital (35.0%), the rate for tuberculosis dispensary was 23.6%.
A strategy targeted to improve the role and efficacy of primary care units in referral
of the patients with highly suggestive symptoms to the tuberculosis dispensaries
should have the priority to avoid the time lag in diagnosis.

P4369
The pathology of a thorax at the men getting to the penal institutions
Kseniaya I. Aksenova. Tuberculosis, Moscow State Medical Dentistry University,
Moscow, Russian Federation

The goal of current research was to study a pathology of a thorax at the men
getting to the penal institutions. The study has been carrying out during four years
in one investigatory isolation ward in Moscow. Fluorographic examinations of all
prisoners conducted on the first by three days when men have got at this place.
Fluorographic films made in 29298 convicts aged 19-60 were analyzed. Abnormal
fluorograms were revealed in 7.4% prisoners; the changes were tuberculosis-
associated in 78% of cases. 40.4% persons of them had posttuberculous changes:
calcifications in the lungs and thoracic lymph nodes, fibrosis, solid foci and 59.6%
persons of them had signs of active pulmonary tuberculosis. Among a pathology of
organ of the thorax which has been not bound to a tuberculosis acute pneumonia,
chronic obstructive pulmonary diseases (COPD), a lung cancer prevailed. Acute
pneumonias were 71%, COPD – 16.7%, lung cancer – 4.3%.

P4370
Forecasting the risk of medicinal complications from the chemical therapy in
patients with multi-resistant pulmonary tuberculosis
Fatima Tashpulatova. Branch of Therapy of a Pulmonary Tuberculosis, National
Centre of Phthisiology and Pulmonology, Tashkent, Uzbekistan

Objective: Development of forecasting method for medicinal complications (MC)
in patients with multi-resistant pulmonary tuberculosis (MPT).
Research methods and materials: 116 patients with MPT which were divided into
two groups were examined: the 1st group– 88 patients with MC from chemocal
preparations and the 2nd group – 78 patients without MC.
Results: For each risk factor was determined risk rate (RR). Important in fore-
casting were such factors as intolerance to chemical preparations in the past and
existence of pernicious habits (RR-1,4), length of sickness from 4 to 5 years (RR-
2,25), existence of concomitant diseases (RR – 2,5), existence of fibro-cavernous
pulmonary tuberculosis (RR – 1,7), biochemical changes in the liver (RR -2,9) and
kidney (RR -3,7), changes in electrolyte metabolism (RR -2,2), leukocytosis (RR
– 3,6), existence of lymphopenia (RR – 2,3), increase in ESR (erythrocyte sedi-
mentation rate) to more than 40 mm/h (RR – 2,5), in the age of 30 - 40 years (RR
– 1,77). According to decimal logarithm of their production maximal and minimal
risk range of MC comprising the value from –9,9 up to +6,4 were determined.
Conclusion: The developed forecasting method of MC in patients with MPT
allows from the first days of sickness forecast the risk level of MC from the
chemical preparations.

P4371
XDR and MDR-TB genetic markers of M. tuberculosis strains circulating in
Kyrgyz Republic
Jainagul Isakova, Nurmira Sovhozova, Barchynay Kabylova, Almaz Aldashev.
Molecular and Cell Biology, Institute of Molecular Biology and Medicine,
Bishkek, Kyrgyzstan

In Kyrgyz Republic multidrug-resistant tuberculosis (MDR-TB) is a real public
health problem. For treatment of MDR-TB the second-line drug fluoroquinolone
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(FQ) is used. The use of this drug has led to the emergence of fluoroquinolone-
resistant M.Tuberculosis (M.tb).
Aim: The aim of this study was to asses the fluroquinolone resistance in MDR-TB
cases and to reveal the main mutations of gyrA gene associated with FQ resistance
in Kyrgyz Republic.
Materials and methods: DNA samples of M. tb were collected from 70 adult
patients with primary MDR-TB. From all samples the 33 sputum samples were
taken from patients from the penitentiary system and 37 sputum samples were
taken from patients from the civilian sector. The resistance to rifampicin, isoniazid
and fluoroquinolone were analyzed by biochip assay.
Results: 70 selected samples of M.tb strains carried mutations leading to MDR
and including 5 cases with FQ resistance. The most prevalent mutations of gyrA
gene was Asp94Gly, the second was Ala90Val. One case had the combination of
both mutations Asp94Gly and Ala90Val of gyrA gene. These mutations of gyrA
gene were coexisting in the same samples with Ser531Leu mutation of rpoB,
Ser315Thr of katG and inhA T_15 mutation of inhA gene.
Conclusion: In XDR-TB cases mutations of gyrA gene leading to FQ resistance
of M.tuberculosis are mostly associated with presence of Ser531Leu mutation of
rpoB, Ser315Thr mutation of katG gene and inhA T_15 mutation of inhA gene.

P4372
To evaluate primary default among smear positive pulmonary tuberculosis
patients at three chest clinics of Ojha Institute of Chest Diseases, Karachi,
Pakistan
Nisar Rao1, Tehzeeb Anwer1, Iftikhar Arain1, Ismat Ara2. 1Department of
Pulmonology, Ojha Institute of Chest Diseases, Karachi, Sindh, Pakistan; 2Health
Department, Provincial TB Control Program, Hyderabad, Sindh, Pakistan

Objective: To evaluate the magnitude & reasons of primary default among smear
positive TB cases at 3 chest clinics of Ojha Institute of Chest Diseases.
Method: Prospective study, conducted from 1st January 2010 to 30th June 2010.
The TB suspects were asked for sputum Acid Fast Bacilli smear examination.
Then sputum positive cases were checked for registration for treatment. Those who
did not report for treatment initiation were labeled as “primary defaulters (PD)”.
They were then contacted on phone/ home visit with the request to get registered
for treatment. They were also asked about reasons for not reporting.
Results: Out of 7467 TB suspects 5167 (69.19%) submitted sputum. 1121 (21.69%)
were smear positive TB. 947 (84.5%) registered for treatment while 173 (15.5%)
did not (PD). 91/173 (53%) were successfully traced and registered for treatment.
15 patients (8.6%) were taking treatment from physicians ouside chest clinic, 7
(4%) were admitted without registration, 7 (4%) were suspected Drug-Resistant
TB. 24 (13.87%) were untraceable PD. One patient was reported to have died
at home due to unknown cause.Thirty seven out of 173 patients (21.38%) were
unaware of their disease.
The major reason for primary default was distance to clinic i.e. 83 (47.97%). 12
(6.93%) defaulted due to loss of wages, 8 defaulted due to the timing of the clinic,
9 were not interested in taking treatment.
Conclusion: The primary default is high in the chest clinics of Ojha Institute.
Proper counseling/default tracing will help to reduce the primary default rate.

P4373
Clinical and genotypic pattern of multidrug resistant tuberculosis isolated
from extrapulmonary tuberculosis cases in tertiary care hospitals in northern
India
Anand Kumar Maurya1, Surya Kant1, Vijaya Lakshmi Nag2, Ram Awadh
Singh Kushwaha1, Tapan N. Dhole2, Anand Kumar Maurya. 1Department of
Pulmonary Medicine, Chhatrapati Shahuji Maharaj Medical University,
Lucknow, Uttar Pradesh, India; 2Department of Microbiology, Sanjay Gandhi
Postgraduate Institute of Medical Sciences, Lucknow, Uttar Pradesh, India

Background: Extra-pulmonary tuberculosis (EPTB) is an important clinical prob-
lem in India as well as worldwide. The diagnosis of EPTB in its different clinical
presentations remains a true challenge. The emergence and widespread dissemi-
nation of multidrug resistant (MDR) strains of Mycobacterium tuberculosis pose
a serious threat to EPTB.
Objectives: To compare clinical pattern of MDRTB patients and genotypic pattern
of these Mycobacterium tuberculosis isolates from EPTB cases.
Methods: A total of 789 specimens from patients of EPTB cases with varied pre-
sentation were studied. A total of 123 M. tuberculosis isolates recovered during the
period Jan 2008-Dec2010 were tested for drug susceptibility against SHRE using
the proportion method on Radiometric BACTEC. MDR isolates were sequenced
in rpoB, katG and inhA for mutation analysis.
Results: 165 (20.7%) of 797 patients clinically suspected to have EPTB were
BACTEC culture positive for mycobacteria. Out of 123/165 (74.5%) were M.
tuberculosis cases, 94 (77%) were newly diagnosed and 29 (23%) retreated cases.
Based on the phenotypic drug susceptibility testing results, 15 (12.1%) was
MDR-TB. On basis of genotypic characterization of 15 MDR isolates, Rifampicin
resistance related mutations in the rpoB gene were detected in 13/15 (86.7%).
Isoniazid resistance-related mutations in the katG and inhA genes were detected
in 12/15 (80%) of the MDR isolates.
Conclusions: Our study provides incidence of MDR-TB has been increasing in
the clinical isolates of EPTB in Northern India. Genotypic pattern of MDR could
be offer necessary information for improved TB control in the future.

P4374
Study of cross referrals between ICTC & RNTCP centres in GSVM Medical
College Kanpur
Puneet Kr. Gupta1, Sudhir Chaudhri2, P.K. Singh3. 1Tuberculosis and
Respiratory Diseases, GSVM Medical College Kanpur, Kanpur, Uttar Pradesh,
India; 2Tuberculosis and Respiratory Diseases, GSVM Medical College Kanpur,
Kanpur, Uttar Pradesh, India; 3Pathology, GSVM Medical College Kanpur,
Kanpur, Uttar Pradesh, India

Background: India has over 1.982 million incident TB cases per year and world’s
3rd highest HIV burden. The estimated PLWHA is 0.34% (2.38 million) of Indian
population. TB-HIV coordination activities are being implemented since 2001.
Objectives: To study overall efficiency of cross referral between DMC cum DOTS
centre and ICTC.
Methods: All patients registered at our DMC for DOTS between 1st July 2009
to 31st July 2010 (13 months) were referred to Integrated Counseling and Testing
Centre. During the same period ICTC was asked to refer all TB suspects to our
DMC. Before this period no effective cross referral strategy was in vogue in our
medical college DMC and ICTC.
Results: During the study period, our DMC cum DOTS centre registered 1287 TB
cases (664 were bacillary). They were advised to get tested at ICTC where only
1063 reached. 54 of them were HIV positive. During same period 8683 clients
were registered at ICTC Centre. Out of these 424 (123 HIV positive, 301 HIV
negative) were TB suspects and referred to our DMC cum DOTS centre. Out
of these only 287 (121 HIV positive, 166 HIV negative) reached at our DMC
cum DOTS Centre. Among 121 HIV positive there were 81 had tuberculosis of
which 31 were bacillary. Among 166 HIV-negative patients 49 had tuberculosis
out of which 15 were smear positive. The detailed analysis will be presented in
conference.
Conclusions: RNTCP and ICTC Cross referral was found highly useful strategy.

P4375
Factors responsible for relapse under revised national tuberculosis control
programme (RNTCP)
Richpal Meena1, Nirmal Jain2, Mukesh Sharma2, Rohan Aurangabadwalla2,
Nitin Jain2. 1Department of Chest & TB, ESIC Model Hospital, Jaipur,
Rajasthan, India; 2Department of Chest & TB, Hospital for Chest & TB, SMS
Medical College, Jaipur, Rajasthan, India

Background: Relapse is considered to be an important measure of the efficacy of
tuberculosis treatment and there is a wide variation in relapse after successful treat-
ment, ranging from 0% to 14%. If relapse is substantial, current end of treatment
targets may be too low to bring about the predicted declines in incidence.
Objective: To identify factors responsible for Cat-I and II relapse among success-
fully treated tuberculosis (TB) patients under DOTS programme.
Design: This was a prospective observational study conducted at Department of
chest disease and tuberculosis, Jaipur. 280 patients of DOTS Cat-I and II relapse
were taken as cases along with 150 control patients with successful outcome and
no relapse within 2 yr follow up. Both group were analysed regarding possible fac-
tors (Sex, Initial weight, BMI, Sputum smear grade, Radiological status, Cavitary
disease, Smoking, Alcoholism, HIV, DM) responsible for relapse.
Results: Smokers (p<.001, OR=6.966,95%Cl=4.26-11.37), alcoholics
(p<.001,OR=6.267,95%Cl 3.04-12.9), low weight (p<.02,OR=4.80), low BMI
(p<.001,OR=7.308,95%Cl=4.56-11.7), cavitary status (p<.001,OR=4.49), ad-
vance radiological status and diabetes were found to be significantly associated
with relapse of disease. No association was found between smear grade, age,
sex and relapse. Counselling for smoking cessation, de-addiction measures, strict
control of diabetes and strengthening of regimen for cavitary and advanced disease
patients may be some additional measure to decrease the relapse rate. There is
strong need to study these measures with a long term follow up of relapse in
patients treated under DOTS.

P4376
Private physicians participation on public-private mix-DOTS at St. Paul’s
Hospital Iloilo
Sheilla Mae Checa-Jalandra, Malbar Ferrer. Internal Medicine, St. Paul Hospital
Iloilo, Iloilo City, Iloilo, Philippines Center for Respiratory Care, St Paul
Hospital Iloilo, Iloilo, Philippines

SPH-PPMD-Unit was the first private PPMD unit in the region, and there was
a perception among the private practitioners that they may lose patients after
referring to the PPMD-DOTS system. This study aims to determine the effect of
PPMD DOTS center in private practice. This is a prospective descriptive study
done at St Paul hospital Iloilo, 88 DOTS referring physicians given questionnaire,
54% responded.
Results: All respondents participated in DOTS referring physician training seminar
conducted in 2003-2008. 69% were certified DOTS referring physician. 62.5% of
the respondents claimed that there was no change in the number of their patients
since they started referring patients to DOTS clinics. 35.4% subjects answered
that all of their patients were aware of the DOTS and 45.8% answered that all of
their patients agreed to be treated at DOTS and 45.8% answered that none of their
patients disagree to be treated at DOTS.31.2% of the respondents answered that
75% of referred patients came back for follow up. 68.8% received regular updates
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from DOTs clinics. 54.2% of the respondents answered that many of their patients
came back and expressed satisfaction.58.3% of the respondents answered that
few of their patients complained of DOTS treatment. The most common negative
comment was delayed supply of medications. The most common positive comment
was medications are for free. 81.2% respondents did not receive PHILHEALTH
incentives for every patient they referred to DOTS. This study recommends to
conduct retraining or seminars on private practitioners.

P4377
Who are at risk for tuberculosis recurrence?
Anda Nodieva1,2, Girts Skenders3, Inta Jansone4, Matiss Bauskenieks4,
Ilva Pole3, Lonija Broka3, Ilze Morozova1, Viesturs Baumanis4, Vaira Leimane1.
1Clinic of Tuberculosis and Lung Diseases, Infectology Centre of Latvia, Riga,
Latvia; 2Infectology and Dermatology, Riga Stradins University, Riga, Latvia;
3Mycobacteriology, Laboratory of Infectology Centre of Latvia, Riga, Latvia;
4Biomedical Research and Study Centre, University of Latvia, Riga, Latvia

Multi-drug resistance (MDR) is much higher among recurrent tuberculosis cases
than among new cases in Latvia and globally.
Aim: To find out the risk factors for TB reinfection (RI) and reactivation (RA).
Design and methods: Retrospective case control study. Non-probability conve-
nience sampling of retreatment cases (RC) according to WHO definitions of
54 available M.tuberculosis (MT) cultures for current and previous TB episodes
from years 1999 to 2007. Drug sensitivity test and genotyping in both episodes,
data extraction. Cases (RI) - 43 TB RC with genotipically different MT in both
episodes, suggesting reinfection with different strain. Controls (RA) 11 TB RC
with genotipically identical MT in both episodes, suggesting reactivation.
Results: 31 RI cases (72%) in previous TB episode was treated in hospitals till the
year 2002 (OR 4.52, p<0.05), but most part of RA controls 7 (62%) from 2003 to
2007. 30 from RI cases (70%) were drug-susceptable (OR 6.15 p<0.05) with more
earlier (80 days) sputum smear conversion to negative in comparison with controls
(141 days), but prolonged hospital treatment (229 and 154 days accordingly). RI
cases in 77% becomes reinfected with MDR MT strains, predominantly (70%)
Beijing and LAM9 genotype. Controls in 45% were MDR, with acquisition of
drug resistance and prevalence of Beijing and LAM9 genotype in 73%.
Conclusion: Non-MDR TB patients were at risk for reinfection with MDR MT
strains during prolonged hospitalization in conditions of poor infection control. To
decrease risk of TB transmission in hospitals; strong infection control measures
and ambulatory treatment should be enforced. As a risk factor for TB relapse drug
resistant MT in the previous episode is suspected.

P4378
Management and follow up of non-tuberculosis mycobacteria pulmonary
infection in 55 infected cases in Iran
Parvaneh Baghaei Shiva, Payam Tabarsi, Majid Marjani, Mohammad
Reza Masjedi. Clinical Tuberculosis and Epidemiology Research Center,
NRITLD, Tehran, Islamic Republic of Iran

Background: Non-Tuberculosis Mycobacteria (NTM) are increasing worldwide.
This study defines type and outcome of treatment in a referral center in Tehran
Methods: Study was done in national referral center in Tehran during 2002-2009.
All patients with documented NTM pulmonary diseases (based on ATS criteria)
were included in study. Patient’s data and treatment outcomes were extracted from
medical records.
Results: 55 patients with NTM pulmonary disease were diagnosed. Female were
predominant (52.7%).Mean age was 54.43±15.61.History of smoking was present
in 17 (30.9%) and 9 (16.4%) were opium addicted. only one patient was HIV
positive.
The most common type was Mycobacterium simiae in 26 (47.3%) followed by
M.Chelonae in 8 (14.5%), M.Kansasii in 8 (14.5%), M. Abscessus in 6 (10.9%),
M.Avium in 5 (9.1%) and M.Farcinogen and M.Genavense each in one case.
Cavitary lung lesion was seen in 72.8% and bronchiectasis in 80% of patients.
The most predominant symptoms were cough (89.1%), sputum (85, 5%) and
dyspnea (65.5%).Fever was present in 22 (40%) of patients.
Cure occurred in 38 (69.1%) of patients. Sixteen patients failed treatment and only
one patient died.
Conclusion: In comparison with other studies M.Simiae was more prevalent and
HIV seropositivity was rare.

P4379
Increasing frequency of pulmonary nontuberculous mycobacteria (pNTM),
and accumulation of the patients, observed in a city hospital in Tokyo
Kozo Morimoto1, Takashi Yoshiyama1, Hideo Ogata1, Atsuyuki Kurashima1,
Shoji Kudoh1, Kazuro Iwai2. 1Respiratory Medicine, Fukujuji Hospital,
Japan-Antituberculosis Association, Kiyose-shi, Tokyo, Japan; 2Consultant,
Fukujuji Hospital, Japan-Antituberculosis Association, Kiyose-shi, Tokyo, Japan

Introduction: There are many papers reporting that the prevalence of pNTM is
increasing especially in developed countries including Japan. However, there were
few articles that discuss yearly accumulation of the patients. We planed to elucidate
the frequency of NTM isolation and also the accumulation of pNTM patients in a
center hospital of mycobacteriosis in Tokyo area.

Methods: Initially, we reviewed all kinds of pulmonary mycobacteria isolation
from January 2004 to December 2009, based upon the laboratory database with
clinical chart. When multiple isolates were detected, species identification was
performed for one species per patient per year. Next, we investigated, on the 2009
patients, the initial year of MAC diagnosis during the past 20 years.Thirdly, we
followed the course of 2004 MAC patients up to 2009, speculating the yearly
accumulation of the disease.
Results: From laboratory data, the yearly number of all NTM isolation increased
from 353 in 2004 to 488 in 2009 (mean annual increase,5.9%), and of MAC from
291 to 418 (increase,6.8%). Proportion of MAC to all NTM showed a constant
value of 81.4%, indicating that increase was due to an increase of MAC. From
clinical data, many of MAC patients in 2009 had an initial diagnosis of MAC
during the period from 1978 to 2008. Follow up analysis on the cases found
in 2004 and having yearly bacteriological examination, showed over half of the
positive MAC patients in 2004, were still culture positive in 2009. MAC- related
death was observed on 8 cases among the total 99 cases in 2004.
Conclusion: An accumulation of MAC patients in recent years was likely to occur
in Tokyo, Japan.

435. Novel strategies for the diagnosis of
tuberculosis

P4380
Late-breaking abstract: Expression of IFN-g/IL-10 in active pulmonary
tuberculosis patients and household contacts
Sumanlatha Gaddam1, Lavanya Joshi1, Hari Sai Priya Vanacherla1,
Anuradha Bandaru2, Vijayalakshmi Valluri1,2. 1Immunology, Bhagwan Mahavir
Medical Research Centre, Hyderabad, Andhra Pradesh, India; 2Immunology and
Molecular Biology, LEPRA- Blue Peter Research Centre, Hyderabad, Andhra
Pradesh, India

There is an increase in the prevalence of tuberculosis in young adults.
Since,cytokine mediated immune responses to Mycobacterium tuberculosis in-
fection are important determinants of disease development and pathology, the aim
was to investigate the role of candidate cytokines in active pulmonary tubercu-
losis patients (APTB) of younger age (15to25yrs) & their HouseHold Contacts
(HHC). T cell assays were stimulated with r32-kDa antigen of M.bovis BCG
(Ag85A-BCG), IFN-g & IL-10 were measured in the culture supernatants by
ELISA in APTB (15), HHC (PPD-positive) (15) & Healthy Controls (HC) (PPD
status not known) (15). Expression levels were determined by quantitative real
time-PCR in 4 individuals from each group. The mean proliferative responses of
stimulated cells were significantly low (p<0.05) in APTB and HHC compared
to HC (1.35±0.72; 1.55±0.89 and 4.48±4.43) respectively. The mean IFN-g
(p<0.05) (43.4+24.8; 46.0±22.2 &70.9±41.5) & IL-10 (85.7±58.7; 63.0±44.2
& 11.4±7.7 pg/ml (P<0.003 &<0.0006) levels were significantly low and high
respectively in APTB & HHC when compared to HC. The expression of IFN-g was
high (5-fold) in HC when compared to APTB (1.5-fold) &HHC (3-fold), against
the corresponding unstimulated cells. IL-10 expression increased by 8- fold in
APTB & 6-fold in HHC compared to HC (2-fold). In conclusion, elucidation
of the mechanism by which Th1 cytokine is down-regulated may enhance our
understanding of susceptibility to disease. Also, follow-up of the contacts for their
clinical status may help in identifying a biomarker for house-hold contacts useful
for early diagnosis.

P4381
Analysis of C-reactive protein and fibrinogen as possible predictors of
secondary fibrosis in pulmonary tuberculosis
Besim Prnjavorac1, Adlija Cauševic2, Sabina Semiz2, Tanja Dujic2, Tamer Bego,
Nedzada Ireijz1, Rifat Sejdinovic1. 1Department of Lung Disease, General
Hospital Tešanj, Tešanj, Bosnia and Herzegowina; 2Clinical Biochemistry,
Faculty of Pharmacy, Sarajevo, Bosnia and Herzegowina

Aim: To study the influence of C-reactive protein (CRP) level in the blood, fib-
rinogen level and general inflammatory syndrome as the predictors of development
of secondary fibrosis in patients with pulmonary tuberculosis (TB).
Methods: Concentration of CRP, fibrinogen level was measured using immunotur-
bidimetric methodIncluding criteria was presentation of TB process in both lungs,
as the sign of widespread TB process.
Results: We examined 85 patients treated in one year. Mean CRP level was 22,6
mg/mL, range 5-245 mg/mL; normal level (up to 8 mg/mL) was measured in
23,4% patients, medium level (9-20 mg/mL) was measured in 31,3% patients, high
level (21-50 mg/mL) were measured in 26,2% patients, and in 23,7% patients CRP
were higher than 50 mg/mL. Average fibrinogen level in whole group was 6,9
g/L (SD 5,8). Normal level of fibrinogen (up to 4 g/L) were measured in 6,4% of
patients; 4,1-1,0 g/L were measured in 24,6% patients, 10,1-20 g/L were measured
in 31,1% patient and level more than 20 g/L were measured in 37,9% patients.
Using statistic method of partial correlation statistical significane at level p<0,05
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was shown between them. Correlation of CRP and fibrinogen level with appearance
of fibrosis on X-ray of the lung was shown. Thereafter, closer correlation was
shown with fibrinogen and fibrosis than with CRP and fibrosis.
Conclusion: Predicted value of CRP and fibrinogen for pulmonary fibrosis was
shown in TB patients. So, attenuation of fibrosis development, possible with
antifibroblastic activity of pentoxyphyllin, should be taken in consideration, for
prevention of widespread development of lung fibrosis in these patients.

P4382
Decreasing level of serum ADA: A valuable predictor of treatment in smear
positive tuberculosis
Kazem Navari1, Tasnim Eqbal Eftekhaari2, Najme Ziaee1, Farzaneh Navari1.
1Internal Medicine, Hormozgan University of Medical Sciences, Shahid
Mohammadi Hospital, Bandar Abbas, Hormozgan, Islamic Republic of Iran;
2Infectious Disease Research Department, Research Department, Hormozgan
University of Medical Sciences, Shahid Mohammadi Hospital, Bandar Abbas,
Hormozgan, Islamic Republic of Iran

Background: High titer of adenosine deaminase (ADA) in pleural effusion is an
indicator of pleural tuberculosis and necessity of treatment initiation. On the other
hand high serum titer of ADA is a characteristic of tuberculosis, and is used for
treatment follow up in patient on standard antituberculosis regimen. Decreasing
level of ADA could be a predictor of treatment response.
Methods: A cross sectional study was carried out on 29 patients from Sep 2007 till
Dec 2010. All of the tuberculosis patients included had a positive sputum smear or
positive biopsy or bronchoalveolar lavage (BAL). ESR and ADA were checked for
these patients in treatment initiation, 30th and 60th day of treatment. According to
ADA diagnostic kit values, ADA more than 15 is high.
Results: Mean age of the patients was 38.9 years. Mean ADA before therapy
was 19.31 which gradually decreased to 12.37 (on day 30th) and 11 (day 60th).
Mean ESR before initiation of therapy was 65 which decreased gradually to 38.66
(day 30th) and finally 23.28. Male patients were 55.2%, 82.8% suffered from
pulmonary TB. Comparison of ADA and ESR at the end of therapy showed a
significant difference (p=0.000). Mean ADA (60th day) in males was 11.18±1.60
and in females were 10.76±0.42. Mean ESR (60th day) in males was 25.50±5.48
and in females was 23.00±2.02
Conclusion: Decreasing level of serum ADA is a valuable and reliable predictor
in successful treatment of tuberculosis.

P4383
Adenosine deaminase, an useful tool for the diagnosis of tuberculous pleuritis
in France
Hervé Le Floch1, Sandrine Duron2, Hervé Delacour3, Frédéric Rivière1,
Inès Ngampolo1, Fabien Vaylet1, Jacques Margery1, Christophe Rapp4.
1Respiratory Diseases, Military Hospital Percy, Clamart, France; 2Epidemiology
Department, Military Hospital Bégin, Saint Mandé, France; 3Biochemistry
Laboratory, Military Hospital Bégin, Saint Mandé, France; 4Infectious and
Tropical Diseases, Military Hospital Bégin, Saint Mandé, France

Pleural tuberculosis is a diagnosis challenge for usual mycobacterial analysis
given that the bacillary concentration is low in the pleural effusion. Adenosine
deaminase is a pleural inflammatory marker recommanded for the diagnosis of
pleural tuberculosis in the high-prevalence countries. There is not enough data to
support its use in a low-prevalence country.
Objective: To know the utility of ADA for the diagnosis of pleural tuberclosis in
France, a low prevalence country.
Material an method: Retrospective study of the exsudative pleural effusion with
the ADA dosage (Giusti’s method) done in two military hospital near Paris. We
compared tuberculous and non-tuberculous pleural effusion. The best cut-off value
of ADA for the diagnosis of pleural tuberculosis was found using ROC curves.
Results: 183 patients were studied, including 29 tuberculosis, 65 cancers, 5 ma-
lignant hemopathies, 32 parapneumonic pleural effusions, 24 purulent pleuritis,
12 old transudative effusions, 14 effusions from others aetiologies. Sixty-eight
effusions were rich of lymphocytes including 23 tuberculosis. The young age (≤35
years-old), the foreign origin and the presence of general manifestations were
independanltly associated with tuberculosis. The best cut-off value for ADA was
47 UI/l, with Se: 95,7%, Spe: 91,1%, PPV: 84,6%, NPV: 97,6%. When ADA ≥
70 UI/l, the PPV was 90,5%.
Discussion: ADA dosage is usefull in France. Lowers than 47 UI/l, it may
exclude tuberculosis. When ADA ≥ 47 UI/l, the result should be interpretated
considering the context and the pre-test probability of tuberculosis. When this
pre-test probability of tuberculosis is important, ADA ≥ 70 UI/l is very likely for
tuberculosis.

P4384
Clinical utility of a lateral flow serologic test in the rapid diagnosis of
pulmonary TB in a public-private mix for DOTS setting in Iloilo City,
Philippines
Dennis Dumaplin1, Malbar Ferrer1, Ella Mae Divinagracia1, Lorelei Sirilan1,
Rosauro Cabana1, Rodrose Guzman-Trivilegio1, Amee Lourdes Ponje1,
Elcie Solis2, Peter Bretan3, Jessica Adamich3. 1Internal Medicine, Saint Paul
Hospital, Iloilo City, Iloilo, United States;2DOTS-PPMD, Saint Paul Hospital,

Iloilo City, Iloilo, United States; 3College of Osteopathic Medicine, Touro
University, Iloilo, CA, United States

Background & rationale: Diagnosis of PTB in a developing country with a
limited resource relies largely on clinical features, sputum exam and chest xray. In
an endemic area such as the Philippines, the urgent implementation of intensified
case-finding and infection control measures which reduce the burden of TB is
essential to saving lives. Culture methods are not routinely used in the locality due
to the low cost-effectiveness and time constraints. By using serologic methods,
the time required to reach a clinical decision to treat a suspected case of TB may
be significantly reduced. We have investigated the utility and diagnostic accuracy
of a lateral flow serologic test in PTB diagnosis when used as an adjunct in the
PPM-DOTS setting.
Methods: An immuno-chromatographic TB STAT PAK II Assay was employed
for the detection of antibodies to M. tuberculosis in the human whole blood of
TB suspects. Humoral response was analyzed in a group of 105 TB suspects (74
in the active PTB group - 47 smear-positive and 31 smear-negative, and 31 in the
non-active/control group - 31 smear-negative and 6 healthy subjects.
Results: The proportion of all test subjects with PTB who tested positive with
the assay was 65%, while the proportion of all subjects without PTB who tested
negative was 100%. The positive predictive value (PPV) and the negative predictive
value (NPV) was 100% and 50.94%, respectively.
Conclusion: The serologic test performed with excellent specificity and acceptable
sensitivity in PTB diagnosis in an endemic setting, though not enough evidence
exists that they perform well enough to replace sputum microscopy.

P4385
Prognostic values of serum IP-10 and IL-17 in patients with pulmonary
tuberculosis
Yung-Che Chen1, Meng-Chih Lin2, Chung-Jen Chen3, Chien-Hung Chin1,
Shih-Feng Liu1, Chao-Chien Wu1, Chia-Cheng Tsen1, Yi-Hsi Wang1,
Tung-Ying Chao1, Chien-Hao Lie1, Chin-Chou Wang1. 1Division of Pulmonary
and Critical Care Medicine, Department of Internal Medicine, Chang Gung
Memorial Hospital-Kaohsiung Medical Center, Chang Gung University College
of Medicine, Kaohsiung, Taiwan; 2Division of Pulmonary and Critical Care
Medicine, Xiamen Chang Gung Hospital, Xiamen, China; 3Division of
Rheumatology, Chang Gung Memorial Hospital, Kaohsiung, Taiwan

Objective: To identify patients at high risk of relapse after anti-tuberculosis (TB)
therapy or with poor outcomes.
Methods: Fifty-one patients with pulmonary TB: 7 were classified as high risk
of relapse (HR, both cavitations on initial chest radiography and positive sputum
smear/cultures after two months of anti-TB treatment); 19 medium risk (MR, one
risk alone); and 25 low risk (LR, neither risk). Serum interferon (IFN)-γ-inducible
protein 10 (IP-10), and interleukin-17 (IL-17) levels were investigated.
Results: There was a trend towards higher serum IP-10 levels (p=0.042) for HR
patients throughout the 6-month treatment period. Month-2 IP-10 levels were
higher in the HR than in the MR/LR group (p=0.005). The risk of relapse was
well-captured by month-2 IP-10 levels.

Month-2 serum IL-17 levels were lower in non-survivors than survivors (p=0.001).
Multivariate analysis demonstrated that a month-2 serum IL-17 level of ≤17 pg/ml
(p=0.026) was independently associated with all-cause mortality.

Conclusions: Serum IP-10 and IL-17 levels after 2 months of anti-TB treatment
may be surrogate markers for predicting risk of relapse and mortality, respectively.
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P4386
IP-10 is an additional marker to evaluate the RD1-specific responses in
HIV-infected subjects
Valentina Vanini1, Teresa Chiacchio1, Cristiana Gioia1, Gilda Cuzzi1,
Nicoletta Orchi1, Alessia Rianda2, Lucia Alba2, Maria Letizia Giancola2,
Aristide Conte2, Elisa Petruccioli1 , Linda Petrone1, Enrico Girardi1,
Delia Goletti1 . 1Epidemiology and Preclinical Research, INMI, Rome, Italy;
2Clinical Department, INMI, Rome, Italy

Background: The suboptimal sensitivity of IFN-γ-based assays, especially in
immunocompromised individuals, emphasizes the need for alternative markers for
diagnosing tuberculosis (TB). Objective of this study was to evaluate whether IP-10
can be a useful biomarker for evaluating a specific response to RD1 antigens asso-
ciated to active TB in HIV-infected individuals. Control with QuantiFERON-TB
Gold In tube (QFT-IT) was performed.
Methodology: 118 HIV-infected individuals were prospectively enrolled in Rome,
21 with active-TB and 98 without. Epidemiological characteristics were analyzed.
IFN-γ and IP-10 response to QFT-IT was performed. Plasma was harvested at
day-1 and soluble factors evaluated by ELISA.
Results: Significant differences between those with or without active TB were
found for the CD4+ T cell counts (p=0.02), and IFN-γ and IP-10 response to
QFT-IT (p=0.001 for both analysis). Differently no significant differences were
found for the age and HIV-RNA. Based on the commercial cut-off of the QFT-
IT and on a cut-off found by ROC analysis for the IP-10-based responses, the
sensitivity for active TB of QFT-IT and the IP-10 to QFT-IT was 52% and 67%
respectively (p=0.001; K: 0.545). The response to IP-10 was not influenced by the
ability to respond to the mitogen. The specificity for active TB of QFT-IT and of
the experimental test were 84% and 77% respectively (p=0.01; k:0.710). Among
those without active TB a significant correlation between a positive score and Mtb
exposure was found (p<0.001).
Conclusions: These data suggest that IP-10 is an additional marker to evaluate
the RD1-specific responses in HIV-subjects confirming data previously obtained
in high TB endemic countries.

P4387
Evaluation of platelet count and indices in pulmonary tuberculosis and
pneumonia
Füsun Sahin, Esra Yazar, Pinar Yildiz. Department of Chest Diseases, Yedikule
Chest Diseases and Thoracic Surgery Research and Training Hospital, Istanbul,
Turkey

Recent studies show that platelets (Plt.) have important roles in the immune system.
It is known that MPV (mean platelet volume) and PDW (platelet distribution width)
increase during platelet activation. Some research indicates their roles in coronary
artery disease, thromboembolic disease and endotoxemia. The aim of our study,
changes in platelet count and indices are investigated in pulmonary tuberculosis
and pneumonia. Platelet count and indices were evaluated in 98 patients with ac-
tive tuberculosis (mean age 38.78±15.42) and 35 patients with pneumonia (mean
age 40.46±17.34) and 20 healthy control (mean age 36.20±11.62). Radiological
extents of the diseases were assessed. In the active tuberculosis group values were
significantly higher (Plt: 381683±125046; MPV: 8.57±1.39; PDW: 14.67±2.10;
PCT (plateletcrit): 0.31±0.09) than pneumonia group (Plt: 283457±76101; MPV:
8.74±0.55; PDW: 13.74±1.34; PCT: 0.25±0.04) and healthy control group (Plt:
266150±55084; MPV: 8.57±0.42; PDW: 12.84±0.86; PCT: 0.24±0.03). In the
pneumonia group values were significantly lower than active tuberculosis group; but
only PDW values were significantly higher than healthy control group (p<0.05).
Platelet count and PCT showed significant correlation with radiological extent
of tuberculosis, while MPV and PDW correlations with radiological extent of
tuberculosis were not significant. Plt, MPV, PDW and PCT correlations with ra-
diological extent of pneumonia were not significant. These results emphasize that
Plt, MPV, PDW and PCT change in tuberculosis. These changes may not reflect
only disease activity and acute phase reaction. Plt and indices may be potential
role in tuberculosis immunopathogenesis.

P4388
Urinary neopterin levels discriminate active from latent mycobacterium
tuberculosis infection
Michael Eisenhut1, Dougal Hargreaves2, Anne Scott3 , David Housley4,
Andrew Walters3, Rohinton Mulla3, Parthipan Kanthapillai5, James Ramsay5,
Oliver Eikenberg6, Ralf Edelmann6. 1Department of Paediatrics,
Luton&Dunstable Hospital NHS Foundation Trust, Luton, United Kingdom;
2Institute of Child Health, University College London, United Kingdom;
3Department of Medical Microbiology, Luton & Dunstable Hospital NHS
Foundation Trust, Luton, United Kingdom; 4Department of Clinical Biochemistry,
Luton & Dunstable Hospital NHS Foundation Trust, Luton, United Kingdom;
5Department of Respiratory Medicine, Luton & Dunstable Hospital NHS
Foundation Trust, Luton, United Kingdom; 6International Product Managment,
IBL International GmbH, Hamburg, Germany

Background: A biomarker to discriminate active from latent mycobacterium (m.)
tuberculosis infection could help in exclusion of occult tuberculosis and avoid un-
der treatment of those patients. Neopterin is released by macrophages in response
to stimulation by interferon gamma.

Objective: To assess whether urinary levels of neopterin can discriminate between
latent and active mycobacterium tuberculosis infection.
Methods: Urinary neopterin/creatinine ratio’s were determined in patients with
active and latent m. tuberculosis infection and controls without m. tuberculosis in-
fection. Latent m. tuberculosis infection was defined as reactive interferon gamma
release assay for m. tuberculosis in the absence of active disease.
Results: Seven patients with active tuberculosis, 27 patients with latent m. tuber-
culosis infection and seven controls were recruited. There was no difference in
age or gender between groups. Urinary neopterin/creatinine ratio was higher in
patients with active tuberculosis (412.8 micromol/mol, 95% CI 89.7 to 735.8) than
patients with latent m tuberculosis infection (147.5 micromol/mol, 95% CI 114.0
to 180.8) and controls (122.2 micromol/mol, 95% CI 71.2 to 173.1) (p<.01). ROC
curve analysis revealed an area under the curve of 0.81 (95% CI 0.62 to 0.99). A
cut-off of 349 micromol/mol showed 100% diagnostic specificity in detection of
active tuberculosis in people with m. tuberculosis infection.
Conclusions: Urinary neopterin/creatinine ratios are significantly higher in pa-
tients with active tuberculosis compared to patients with latent m. tuberculosis
infection. These findings suggest that neopterin appears to be a suitable marker to
reflect tuberculosis disease activity.

P4389
Delays in the diagnosis and treatment of tuberculosis in a south London
hospital: The role of chest X-rays
Elena Karampini, Deepak S. Rao, Shahed Islam, Lucinda Dawson,
Bassey Asuquo, Thomas C. Stokes. Respiratory Medicine, Queen Elizabeth
Hospital, London, United Kingdom

Introduction: Early referral of patients with suspected tuberculosis (TB) has a
significant impact to clinical outcomes, leading to shorter infectivity times and
reduced morbidity and mortality rates.
Aim: To identify factors contributing to delays in the diagnosis of intra-thoracic
(pulmonary, mediastinal and pleural) TB.
Methods: A retrospective case review of all patients who were diagnosed with
intra-thoracic TB (January 2003 to January 2011) in Queen Elizabeth Hospital,
Woolwich. Allowing for a chest X-ray (CXR) turn-around time of 3 weeks and
a median period of 7 days between TB diagnosis and commencing treatment, we
reviewed the full radiological history of all patients for whom the cut-off period
of 28 days was exceeded. Delayed cases were divided into five groups, according
to the reason for the delay:
1. Clinical diagnostic delay (unreported/misreported CXRs)
2. Delayed referral to specialist services
3. Pleural effusion (CXRs with effusions, subsequently proven to be tuberculous)
4. CXRs with concurrent pathologies
5. Lost to follow up
Results: 634 intra-thoracic TB notifications were made within the specified time
period. 121 patients (19%) had at least one abnormal CXR taken 28 or more days
prior to starting treatment (group 1: 38, group 2: 43, group 3: 16, group 4: 8,
group 5: 16). The time delay between first abnormal CXR and starting treatment
varied considerably (median: 69.5 days, range: 29–1020 days) and was greater in
male (73%) and Asian patients (40%). 32 patients (26.4%) were sputum smear
positive.
Conclusion: The diagnosis of RTB is delayed for a significant number of patients
and appropriate measures should be taken in order to minimise such delays.

P4390
The role of bronchoalveolar lavage in suspected pulmonary tuberculosis with
negative sputum
Cláudia Lares dos Santos1, João Moura e Sá4, Raquel Duarte2,3,4,5 .
1Pulmonology Department, Hospital Centre of Coimbra, Coimbra, Portugal;
2Pulmonology Diagnostic Centre, Pulmonology Diagnostic Centre, Vila Nova de
Gaia, Portugal; 3Reference Centre for Multidrug Resistant Tuberculosis,
Pulmonology Diagnostic Centre, Vila Nova de Gaia, Portugal; 4Pulmonology
Department, Hospital Centre of Vila Nova de Gaia/Espinho, Vila Nova de Gaia,
Portugal; 5Medicine College, University of Porto, Porto, Portugal

Introduction: Patients with suspected pulmonary tuberculosis and negative sputum
samples constitute a problem that is not uncommon in clinical practice. Fiberoptic
bronchoscopy is an alternative method of collecting respiratory samples that plays
an important role in such cases.
Objectives: The aim of this study was to assess the yield of bronchoalveolar
lavage in early diagnosis of negative sputum smear pulmonary tuberculosis and its
value in obtaining other diagnoses.
Methods: The study was conducted for 27 months in a central hospital. Bron-
choscopy was performed in patients after three consecutive negative sputum smears
for acid-fast bacilli, in order to obtain bronchoalveolar lavage samples. Written
informed consent was obtained.
Results: The overall diagnostic yield of fiberoptic bronchoscopy was 39% (39 out
of 100) and included 18% of other diagnosis than tuberculosis with 3 cases of
malignant disease. Through bronchoalveolar lavage smear and nucleic acid ampli-
fication test for M. tuberculosis an immediate diagnosis was obtained in 57.1%.
Median time to positive culture was lower in bronchoalveolar lavage compared to
sputum (p=0.001). The global resistance to antituberculosis drugs was 19%.
Conclusions: Bronchoalveolar lavage samples were helpful in the management of
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smear negative pulmonary tuberculosis. The procedure had good diagnostic yield
and contributed to the diagnosis of other diseases.

P4391
Diagnostic accuracy of sputum induction test compared with bronchoscopic
results in patients with pulmonary tuberculosis
Yunseong Kim, Doosoo Jeon, Kwangha Lee, Kiuk Kim, Hyekyung Park,
Minki Lee, Soonkew Park. Internal Medicine, Pusan National University School
of Medicine, Yangsan, Gyeongsangnam-do, Republic of Korea

Rationale: Diagnosis of pulmonary tuberculosis is difficult in patient who do
not produce sputum spontaneously, or who have AFB smear (-) sputum. Bron-
choscopy is helpful in these patients, but in many cases cannot be readily available.
We prospectively compared the diagnostic yield of sputum induction test with
bronchoscopy.
Methods: From February 1 to July 31, 2010, we included the patients suspected
active pulmonary tuberculosis, who could not produce sputum spontaneously, or
who had a pair of AFB smear (-) sputum. They underwent sputum induction
test and bronchoscopy. We calculated the sensitivity of AFB smear, culture for
Mycobacterium tuberculosis, TB-PCR of each test, and evaluated the concordance
rate by kappa test.
Results: Sensitivities of AFB smear were 36.1% in sputum induction test and
33.3% in bronchoscopy. Sensitivities of culture for Mycobacterium tuberculosis
were 69.4% and 75.0%, and TB PCR were 52.8% and 58.3% in sputum induction
and bronchoscopy, respectively. The results of AFB smear by sputum induction and
bronchoscopy were concordant in 94% (63/67case, Kappa test=0.819). In culture
for Mycobacterium tuberculosis, the results were concordant in 82% (54/67case,
Kappa test=0.684) and the results of TB-PCR were concordant in 88% (59/67case,
Kappa test=0.715).
Conclusions: In this study, sputum induction test had shown similar diagnostic
value and sensitivity with bronchoscopy in the diagnosis of active pulmonary
tuberculosis. In patients who are difficult in collecting sputum, or have AFB
smear-negative sputum, sputum induction test can be an alternative approach to
the diagnosis of active pulmonary tuberculosis.

P4392
Use of fibreoptic bronchoscopy in early diagnosis of sputum smear-negative
pulmonary tuberculosis
Hoi-Yee Kwan1, Susanna Lau2, Kah-Lin Choo1, Wai-Kei Lam1,
Chun-Man Wong1, Chin-Wing Yu1, Tze-Lun Wong1, Wing-Yan Chu1,
Kwan-Keung Wong1. 1Department of Medicine, North District Hospital, The
New Territories, Hong Kong; 2Department of Microbiology, Queen Mary
Hospital, Pokfulam, Hong Kong

Background: Pulmonary tuberculosis (PTB) is a major health problem world-
wide. Rapid diagnosis allows early treatment and infection control, which is hard
to achieve among sputum smear-negative (SSN) subjects. Different bronchoscopic
sampling techniques have been used but their roles remain unclear.
Objectives: To evaluate the value of fibreoptic bronchoscopy in the diagnosis of
PTB among SSN patients in a regional hospital in Hong Kong.
Methods: Medical records of 22 patients, who have underwent bronchoscopy in
the North District Hospital, HKSAR, in 2009, and were later diagnosed of having
PTB, were reviewed. Results of their pulmonary specimens were recorded. The
exclusive diagnostic test was identified.
Results: Bronchoalveolar lavage (BAL) was performed in all 22 cases. Positive
acid-fast smear and culture were obtained in three (13.6%) and six cases (27.3%)
respectively, providing the exclusive means of diagnosis for four cases (three from
smear, one from culture). Molecular study from BAL was done in 14 cases, in
which five cases were test positive (35.7%), two cases gave exclusive diagnosis.
Transbronchial lung biopsy (TBLB) was performed in 19 cases. All were sent for
histology, while six were sent for acid-fast bacilli (AFB) culture. Histology gave
positive results in five cases (26.3%), which was the exclusive means of diagnosis
for two. TBLB AFB smear was all negative, but three gave positive AFB culture.
Among them, one provided exclusive diagnosis.
Conclusion: While sputum examination remains the cornerstone in diagnosing
PTB, fibreoptic bronchoscopy plus various sampling techniques served as a useful
adjunct to optimize the diagnostic yield, especially among those SSN cases.

P4393
Rapid molecular detection of rifampicin and isoniazid resistance and
identification of mutations in resistant genes of multi-drug resistant
tuberculosis (MDR-TB) patients
Gulsum Ari1, Can Bicmen2, Onur Karaman1, M. Sevket Dereli1, Serir
Aktogu Ozkan1. 1Chest Diseases, Dr. Suat Seren Chest Diseases and Surgery
Training and Research Hospital, Izmir, Turkey; 2Microbiology, Dr. Suat Seren
Chest Diseases and Surgery Training and Research Hospital, Izmir, Turkey

Recently identification of mutations responsible for drug resistance by molecular
methods are used to detect antimycobacterial resistance in MDR-TB patients and
to overcome difficulties of treatment planning in some TB patients. In our study
29 patients were evaluated- 16 patients who were treated with minor therapy or
with suspection of MDR-TB and 13 patients with treatment failure, relapsing and

returning after defaulting, who were taking retreatment regime. Mutations in rpoB,
katG and inhA gene zones specific for rifampicin and isoniazid were investigated
with molecular methods in 14 patients from direct smear positive samples and in
15 patients from positive culture. AFB stain, culture and drug susceptibility testing
with BACTEC 460 were also done for all samples. 28 samples (22 MDR-TB,
5 susceptible to four drugs, 1 culture negative) were identified as M. tuberculo-
sis complex, 1 patient was detected as M. intracellulare. 27 Patients who were
culture positive for MTB were positive with molecular methods, 1 patient who
was determined as M. intracellulare was found negative. As compared with drug
susceptibility testing, rifampicin resistance was present in all 22 samples (%100)
who were determined as MDR-TB and isoniazid resistance was detected in 21
(%95.5) patients. In 5 patients who were susceptible to four drugs, no mutation
was found. In 3 patients with HR resistance, cure was achieved with retreatment
regime.
Conclusion: The detection of HR resistance with molecular methods is a guide
to diagnosis of MDR-TB patients and shortens the time to starting of MDR-TB
treatment.

P4394
Real time polymerase chain reaction (RT-PCR) based rapid detection of
multi-drug resistant (MDR) mycobacterium tuberculosis (MTB)
T.K. Jayalakshmi, Mansi Rathore, Girish Pai, Dattatray Joshi. Dept of TB,
Jaiclinic, Mumbai, Maharashtra, India Biotechnology Research, Mahatma
Gandhi Mission Hospital, Navi Mumbai, Kamothe, Maharashtra, India

Objective: Rapid confirmation of diagnosis of MTB and MDR-MTB in clinical
samples by RT PCR and Melting Curve Analysis (MCA).
Introduction: TB is one of the leading causes of mortality in world. An extremely
worrisome aspect of MTB is the recent rise in MDR- MTB cases in several
countries. The culture based diagnostic procedures take weeks to detect TB and
its drug resistant variants. In developing countries this delay could compromise
efforts to interrupt TB transmission. There is, therefore, intense interest to develop
rapid and precise molecular diagnostic methods.
Methods: DNA was extracted from sputum or body fluids of about 100 patients
suspected of TB. MTB diagnosis was confirmed by RT PCR amplification and sub-
sequent melting curve analysis, using IS6110 specific primers on Lightcycler480
(Roche Inc). For MDR MTB diagnosis hydrolysis probes were used to genotype
mutations in rpoB and katG genes, associated with resistance to rifampin (RIF)
and Isoniazide (INH) respectively.The data obtained from culture and molecular
methods was compared.
Results: MTB diagnosis was confirmed by RTPCR with 100% sensitivity on
sybrgreen format. For detection of MDR, complete agreement between diagnoses
from RT-PCR and Culture was observed in 38 cases out of 40 cases. 2 false
positive for RIF resistance were was observed. No false positive or false negative
cases were observed for resistance to INH in this study.
Conclusions: RT PCR based assay with MCA has considerable promise for con-
firmation of diagnosis of MTB and MDR MTB. Development of more specific
probes can further improve its diagnostic potential.

P4395
Effectiveness of TB diagnostics with microbiological methods in TB service
and general health care institutions
Larisa Rusakova, Punga Victor, Gergert Vladislav. Epidemiology, CTRI RAMS,
Moscow, Russian Federation Immunology, CTRI RAMS, Moscow, Russian
Federation

Objective: To evaluate the effectiveness of TB diagnostics with microbiological
methods in 41 574 newly detected TB patients.
Materials and methods: The effectiveness of TB diagnostics with microbiolog-
ical methods in newly detected TB patients in 2007-2009 in clinicodiagnostic
laboratories (CDL) of general health care (GHC) and TB service institutions was
analyzed according to official applied-research data and the results obtained by the
institute staff during supervisory visits. Analysis of TB diagnostics was assessed
according to the indicators established by the Federal Target Programme (FTP),
World Bank and GFATM projects.
Results: In 2007-2009 the proportion of SS+ among TB suspect patients examined
by microscopy in CDL of GHC institutions increased by 33,3%. The indicator
(1-5%) in 2009 was achieved in 7 out of 15 Russian regions. The proportion of
newly detected pulmonary TB patients, SS+ by microscopy, among all registered
SS+ by microscopy new cases of pulmonary TB has increased by 11,6% (2007 -
24,3%, 2008 - 28, 3%, 2009 - 27,5%). The proportion of newly detected patients,
SS+ by microscopy, examined in CDL of TB service institutions, increased by
1,0% (48,8% and 49,3% accordingly).
Conclusion: In general, thanks to funding from different sources (FTP, World
bank and GFATM) during 2005 - 2009 all doctors and laboratory technicians of
TB service and GHC institutions were trained to detect TB with microbiological
methods, the laboratory equipment and supplies were received and put to use and
that resulted in improving performance quality of laboratory service.
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P4396
Laboratory diagnostics of pulmonary mycobacteriosis
Larysa Surkova, Aksana Zalutskaya, Evgeni Sahalchyk. Laboratory, National
Research and Practical Centre for Pulmonology and TB, Minsk, Belarus

Increase in risk groups on mycobacteriosis (AIDS and other immunosupressed
patients), difficulties in differential diagnostics with TB, differences in mycobac-
teriosis incidence in different countries demand studying regional features of
nontuberculous mycobacteria (NTM) occurrence and improving mycobacteriosis
diagnostics.
The aim of the study was definition of occurrence and clinical value of NTM and
improving mycobacteriosis diagnostics.
In 2009, 45 NTM cultures were isolated from 23 patients with TB or TB sus-
picion in centre using solid media and BACTEC MGIT 960. The proportion
of NTM among all mycobacterial cultures was 0.9%. NTM identification was
carried out using biochemical and cultural tests and molecular method Genotype
Mycobacterium CM (Hain Lifescience, Germany).
60.9% NTM strains isolated from 14 patients were fast-growing (M. abscessus, M.
fortuitum, M. chelonae, M. peregrinum, M. smegmatis, M. phlei) and 39.1% strains
isolated from 9 patients were slowly growing (M. avium complex, M. kansasii, M.
gordonae, M. terrae). 73.9% NTM strains isolated from 17 patients were clinically
relevant; NTM strains isolated from 6 patients hadn’t clinical relevance. NTM
cultures were isolated many times from 10 patients, once from 13 patients. Mixed
cultures (M. tuberculosis and NTM) were isolated from 5 patients. This fact can
be evidence of TB superinfection in patients with mycobacteriosis during hospital
stay.
Mycobacteriosis can be diagnosed in patients with pulmonary inflammatory process
progressing in spite of antituberculous therapy in case of NTM culture isolation in
3 samples and more. Laboratory diagnostics of pulmonary mycobacteriosis should
include a complex of microbiological and molecular methods.

P4397
Diagnostic culture confirmation and bacteriological evidence of cure in
English adult TB cases: Can we do better?
Abbey Leahy1, Martin Hetzel1, Onn Kon2, Marc Lipman3, Ibrahim Abubakar4.
1Respiratory Medicine, Bristol Royal Infirmary, University Hospitals Bristol NHS
Foundation Trust, Bristol, United Kingdom; 2Respiratory Medicine, St, Mary’s
Hospital, Imperial College Healthcare NHS Trust, London, United Kingdom;
3Respiratory Medicine, Royal Free Hospital Hampstead NHS Trust, London,
United Kingdom; 4Infectious Disease Epidemiology, National Centre for
Infections, Health Protection Agency, Colindale, London, United Kingdom

Background: WHO and European guidelines recommend high levels of culture
confirmation of pulmonary tuberculosis (TB) cases, and that clinicians report
evidence of bacteriological cure. To date these criteria are not used in the UK.
Objectives: 1.To determine why not all cases of notified pulmonary TB have
microbiological confirmation, and to identify factors required to improve the pro-
portion of cases confirmed by culture. 2. To investigate the feasibility of obtaining
bacteriological cure in culture confirmed cases.
Methods: Records for adults diagnosed with pulmonary TB and notified in 2009
from 3 hospitals in England (Bristol Royal Infirmary, St Mary’s and Royal Free)
were reviewed. A standard tool collected clinical and demographic data.
Results: 123 cases were identified (85% confirmed HIV negative). 95% of subjects
had sputum or lung fluid samples sent for smear and culture. 58% of subjects had
smear positive disease. Culture was positive in 79% cases. 5% had no cultures
performed - mainly because non-TB specialists requested samples. At treatment
completion, 16% of subjects were documented as microbiologically cured and
83%not tested. The main reasons were absence of symptoms and radiological
resolution.
Conclusion: To improve bacterial confirmation at diagnosis, current culture tech-
niques need enhancing. An awareness of needing specific mycobacterial samples
amongst non-TB specialists may help. Given that documentation of microbiologi-
cal cure is rarely performed, optimising simple sputum collection may be the only
option as it is unlikely that induced sputum or bronchoscopy in asymptomatic
patients at treatment end is acceptable, and unlikely to be cost effective.

436. Treatment of tuberculosis and adverse drug
reactions

P4398
Efficacy and safety of linezolid for the treatment of multidrug resistant
tuberculosis (MDR-TB) and disease by non tuberculous mycobacteria (NTM)
Maria Ralli2, Lambrini Stournara2, Emily G. Tsaroucha2, Maria Palavra2,
Spyridon Karagiannis2, Vassilios Sgountzos1, Apostolos Papavassiliou1. 1TB
Unit, Hospital of Chest Diseases, Athens, Greece; 28th Pulmonary Clinic,
Hospital of Chest Diseases, Athens, Greece

Linezolid’s (L) long-term use in the treatment of MDR-TB and NTM may be

limited by its serious adverse reactions. Aim of this study was to evaluate the
efficacy and tolerability of a daily dose of 600 mgr of L in combination with other
drugs against mycobacteria, in patients with culture proven MDR-TB and NTM
disease.
Method: Between Sept 2008 and Jan 2011 in our TB Unit/Outpatient Clinic we
followed 34 MDR-TB + XDR-TB and 18 NTM pts. Of them, 19 pts (2 XDR, 4
NTM), all HIV (–), had been treated with L which was added to regimens for 4-24
months (median 17). Sputum cultures, blood count/chemistry, ophalmologic and
neurologic examination were undertaken on a regular basis.
Results: 16 pts completed treatment and were cured. Cultures became negative in
all pts in an average of 14–32 weeks. One died after 5 months of treatment due to
chronic respiratory failure and progressive M. avium disease, 2 discontinued (no
adherence) after 5 and 7 months. 3 of 16 pts experienced adverse events, which led
to withdrawal of L in all 3. 2 pts developed bone marrow depression and one optic
neuropathy. Blood transfusions were given to both pts and bone marrow function
normalized after cessation of L.
Conclusion: Linezolid seems highly effective in combination treatment of MDR-
TB, XDR-TB and NTM disease. The majority of patients on L had positive
treatment outcomes. All pts under L treatment should be monitored closely for
presence of serious adverse reactions.

P4399
Safety, tolerability and efficacy of linezolid for the treatment of M/XDR-TB:
A systematic review and meta-analysis
Giovanni Sotgiu1, Holly Anger2, Rosella Centis3, Lia D’Ambrsoio3, Saverio De
Lorenzo4, Christoph Lange5, Gisela F. Schecter6, Tae Sun Shim7,
Alena Skrahina8, Miguel Villar9, Elisabetta Zampogna3, Jean-Pierre Zellweger10,
Giovanni Battista Migliori3 . 1Department of Biomedical Sciences, University of
Sassari, Sassari, Italy; 2Bureau of Tuberculosis Control, New York City
Department of Health and Mental Hygiene, New York, United States; 3WHO
Collaborating Centre for TB and Lung Diseases, Fondazione S. Maugeri, Care
and Research Institute, Tradate, Italy; 4Reference Hospital for MDR and HIV TB,
E. Morelli Hospital, Sondalo, Italy; 5Div. of Clinical Infectious Diseases,
Research Center Borstel, Borstel, Germany; 6Tuberculosis Control Branch,
Division of Communicable Disease Control, Center for Infectious Diseases,
California Department of Public Health, Richmond, CA, United States; 7Division
of Pulmonary & Critical Care Medicine, University of Ulsan College of
Medicine, Asan Medical Center, Seoul, Korea; 8Clinical Department, National
Research and Practical Centre for Pulmonology and Tuberculosis, Minsk,
Belarus; 9Centre of Venda Nova, General Directorate of Health in Lisbon and
Lung Diseases, Amadora, Portugal; 10TB Clinic, Dept of Ambulatory Care and
Community Medicine, University of Lausanne, Lausanne, Switzerland

Background: ≥40% of M/XDR-TB cases treated off-label with a linezolid-
containing anti-TB regimen experienced adverse events (AE).
Aim: We performed a systematic review/meta-analysis according to PRISMA
guidelines on safety, tolerability and efficacy of linezolid in M/XDR-TB patients.
Methods: 2 reviewers independently analyzed 9 articles using an electronic form.
Original data were provided by the senior Authors of 5/9 studies.
Results: Out of 130 cases 92 (70.8%) and 38 (29.2%) were affected by MDR-
and XDR-TB, respectively. 51/75 (68%) were born in Europe (35/51, 68.6%, in
FSU countries), 14/75 (18.7%) in Asia and 7/75 (9.3%) in Africa; 78/130 (60%)
were males, 14/116 (12.1%) HIV+ and 59/82 (72%) migrants. 83/127 (65.4%)
have been previously treated, 94/118 (79.7%) were smear-positive and 22/116
(19%) underwent surgery. Median (IQR) hospital stay was 144.5 (66-194) days.
Overall, 94/127 (74%) achieved treatment success, 16/127 (12.6%) died, 1/127
(0.8%) failed, 4/127 (3.2%) defaulted, 1/127 (0.8%) was transferred-out, 11/127
(8.7%) being still on treatment. 62/121 (51.2) experienced AE, 41/130 (31.5%)
requiring linezolid interruption (36/120, 30%, episodes of anaemia, 26/120, 21.7%,
peripheral neuropathy, 15/120, 12.5%, thrombocytopenia, 16/120, 13.3%, gastro-
intestinal disorders, 8/120, 6.7%, leucopoenia). 41/62 (66.1%) cases had reversible
AE. Patients treated with 1,200 mg/day (78/130, 60%) suffered significantly more
AE than those treated with 600 mg/day (50/130, 38.5%): 44/78, 56.4%, vs. 16/50,
32%, respectively (P=0.008).
Conclusion: The toxicity of linezolid is dose-dependent and the drug should be
used only for the most severe, otherwise untreatable cases.

P4400
Linezolid in the treatment of multi- and extensively drug-resistance
tuberculosis
Serge Borisov, Taisiya Ivanushkina, Natalia Litvinova, Yulia Garmash. Clinical
Department, Moscow Research and Clinical Center for TB Control, Moscow,
Russian Federation

Background: Some known antibacterial drugs can be used as anti-tuberculosis
agents. But all of them must initially be tested as a component of long-therm poly-
chemotherapy. The most promising one, linezolid (Lz), is now in the spot-light of
TB-experts [G.B. Migliori et al., Eur Respir J 2009; 34:387-393].
Aims: To obtain data on efficacy and safety of Lz in the treatment of multi- (MDR)
and extensively (XDR) drug-resistance tuberculosis (TB).
Methods: The prospective unblinded non-randomized one-centered study, includes
35 pulmonary TB pts (18-71 y.o., 21 m and 14 f); MDR in 19 pts (7 new and 12
re-treated), XDR in 16 (3 and 13). Lz (600 mg q.d.) was included in treatment
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regimen, tailored by drug susceptibility tests, as 4th, 5th or 6th drug for 4-20
weeks. XDR was the strict indication for Lz, MDR - only if found impossible to
create the adequate chemotherapy regimen (min 4 drugs) due to intolerance and/or
resistance to second-line drugs.
Results: After 4 weeks of treatment in all cases the evident resolution of clinical
and X-ray symptoms was obtained. The sputum smear negativation totally score
85,7% (30 pts): 73,3% after 8 week, additional 6,7% after 12 weeks and 3,3% else
after 16 week. The severe side-effects, attributed to Lz, occurred in 2 pts (5,7%):
peroneal neuropathy and obstinate vomiting. Anemia, thrombocytopenia were not
registered.
Conclusion: The regimens included L (min 8 week) are high-effective in MDR
and XDR TB in spite of long-term ineffective previously treatment. The Lz safety
is quit well over a period of 8-16 weeks. Lz must be considered as a drug of choice
after obtaining more accurate information on optimal length of administration,
taking into account its high price.

P4401
Linezolide in complex treatment of XDR-TB patients
Irina Vasilyeva, Anastasia Samoilova, Tatevik Bagdasaryan, Atadgan Ergeshov.
TB Department, Central TB Research Institute, Moscow, Russian Federation

Objective: To assess efficiency of treatment of XDR TB patients with linezolide.
Materials and methods: Treatment of 78 XDR TB patients, enrolled in this
study, consisted besides chemotherapy of collapse therapy, additional albuminous
nutrition, and also supporting therapy, aimed at prevention of possible side effects.
All TB patients were treated with Cm, Mfx, Cs, PAS, Pto, Z, Amx/Clv and Clr.
Patients were divided into two groups: main group included 44 patients who
received complex treatment and linezolide in the dose of 600 mg per day during
6 months and the other group (controls) consisted of 34 patients receiving the
same complex treatment without linezolide. Therapy results were assessed in 12
months by frequency of negativation of M. tuberculosis with a culture method and
by clinical and X-ray dynamics of a treatment process.
Results: Culture method confirmed that 77,3% of patients became cultures nega-
tive in 12 months in the main group and only 35,3% of patients in the group of
controls (p<0,05). In the main group in 12 months 18 (40,9%) patients showed
healing of cavities and resolution of infiltrations, 16 (36,4%) patients had closing
of cavities from one side with expressed resolution of infiltration, 8 (18,2%)
patients had positive clinical and X-ray dynamics with reduction of the size of
a destruction. In the group of controls there were observed healing of cavities
and resolution of infiltrations at 8 (23,5%) patients; positive X-ray dynamics and
healing of destructions from one side- at 2 (5,9%) patients, p<0,05.
Conclusion: Inclusion of linezolide into regimen of chemotherapy for XDR TB
patients signifcantly increases efficiency of their treatment.

P4402
Adverse events in the treatment of multidrug-resistant tuberculosis
Shahina Qayyum1, Iftekhar Ahmed2, Saifullah Baig3, Nadeem Rizvi4.
1Research Cell, Ojha Institute of Chest Diseases, Karachi, Sindh, Pakistan;
2Director, Ojha Institute of Chest Diseases, Karachi, Sindh, Pakistan; 3Chest
Medicine, Jinnah Post Graduate Medical Centre, Karachi, Sindh, Pakistan;
4Chest Medicine, Jinnah Post Graduate Medical Centre, Karachi, Sindh, Pakistan

Objective: To study the frequency and nature of side effect in patients receiving
second line anti TB drugs
Introduction: Ojha Institute of Chest Diseases (DUHS) Karachi Pakistan is man-
aging drug resistant TB patients since 1996. AAdverse events associated with
second line drugs have a severe impact on adherence. Frequency of adverse events
is not studied in resource-limited settings. Since 2009 patients are being managed
according to WHO guideline. Treatment regimen is tailored t and data management
i and account of side effect is maintained
Method: Patients registered from 1st -01- 2009 to 30-09-10 were included Data
from DR TB 01 was recorded in Microsoft excel and o SPSS 16 and analyzed
Results: 440 patients were registered.Age range from 9 -76 year (mean 32.9,).
ratio of male to female was 54.7: 45.3. 99.3% had pulmonary tuberculosis
Abdominal symptom were present in 51.4%, heart burn 48 (11.3%), abdominal
pain/discomfort in 71 16.7%, epigastric pain in 29.3%, nausea and vomiting in
28.2%.
Vertigo observed in 140 (31.7%), hearing loss in 3.5% Depression in 5%, anxiety
in 22 (5%), headache in 56 (12.7%) and 0.7%. had uneasiness.Psychosis in 12
(2.8%).y one had seizure, 43 joint pain. Hypothyroidism in 15 patients. Mild itch-
ing present in 7,5% cases one had exfoliated dermatitis. The onset of symptom was
from seven days to 120 day. Most patients responded to symptomatic treatment,
Drug were transiently stopped in patients with psychosis, completely in patient
with exfoliative dermatitis and changed in 02 patients with gasteritis and one with
psychosis
Conclusion: Gastrointestinal event were most frequent.Treatment can be continued
with treatment of adverse event in most of the cases.

P4403

WITHDRAWN

P4404
Adverse events during treatment for latent tuberculosis infection
Claudia C. Dobler1,2 , Guy B. Marks1,2. 1Respiratory and Environmental
Epidemiology Group, Woolcock Institute of Medical Research, Sydney, Australia;
2Department of Respiratory Medicine, Liverpool Hospital, Sydney, Australia

Aim: To determine adverse events in patients taking treatment for latent tubercu-
losis infection (LTBI).
Methods: Records of all patients who received treatment for LTBI at the Chest
Clinic of a large tertiary hospital between 01/2000 and 04/2008 were reviewed.
An adverse event was defined as any change in health status that led to treatment
interruption or cessation. Liver function tests were not performed routinely during
follow-up, except when the patient was considered to be at an increased risk of
developing hepatitis.
Results: Of 201 patients in whom treatment for LTBI was initiated 143 (71%)
received isoniazid for 6 months, 32 (15%) received a combination of isoniazid and
rifampicin for 6 months, and the remainder were treated with different regimens.
Their mean (SD) age was 21 (17) years and 44% were male. Nineteen patients
(9.5%) experienced an adverse event. Seven patients developed a rash, four had
lethargy and/or mood disorders, three had subclinical hepatitis, four experienced
severe nausea, vomiting and/or other gastrointestinal symptoms and three had
features of peripheral neuropathy. In eight patients who experienced an adverse
event medication was temporarily ceased and then re-started without change; in
four the treatment regimen was changed; and in seven the treatment was ceased
completely. The risk of adverse events was not significantly related to age, sex,
drug regimen (single drug versus combination therapy) or baseline transaminase
levels.
Conclusions: In this cohort almost 1 in 10 patients on treatment for LTBI ex-
perienced an adverse event. Although the adverse events were generally mild to
moderate, this risk has to be taken into account when deciding whether to advise
treatment for LTBI.

P4405
Severe adverse effects of antitubercular drugs and patient management
Jihen Ben Amar, Besma Dhari, Leila El Gharbi, Mohamed Ali Baccar,
Saloua Azzabi, Hichem Aouina, Hend Bouacha. Pulmonary Department, Charles
Nicolle Hospital, Tunis, Tunisia

Introduction: Tuberculosis is an infectious disease which can be totally cured
by combining antitubercular drugs. Current therapeutic regimens with isoniazid,
rifampicin, pyrazinamide, ethambutol, and streptomycin have proved successful in
treating tuberculosis. However, they are associated to a high rate of adverse effects
that can lead to therapeutic failure.
Patients and methods: We retrospectively reviewed records of patients who
present severe adverse effects of antitubercular drugs. We also examined the
frequency of and reasons for changing drug regimens.
Results: Thirty two patients (20 men) mean age 47 years (18-80 years) were
enrolled.
Predominant locations of tuberculosis are pulmonary (40%).
Cutaneous manifestations were the most frequent (40% of cases), predominantly
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urticarial associated with fever in 6 cases. Anemia was noted in two cases and
thrombocytopenia was noted in one case, anaphylactic shock in two cases, a
systemic toxidermia in two cases and renal failure in one patien. Interrupting
either one drug or the whole treatment was necessary to define the cause of the
reaction. The clinical evolution of hypersensitivity signs was favorable in all cases
following definitive withdrawal of the responsible drug. Complete recovery from
tuberculosis occurred in all cases.
Rifampicin was incriminated in 15 cases, pyrazinamide in 9 cases, isoniazid in 4
cases, streptomycin in 4 cases and Ethambutol in 1 case.
Interrupting either one drug or the whole treatment was necessary to define the
cause of the reaction. The clinical evolution of hypersensitivity signs was favor-
able in all cases following definitive withdrawal of the responsible drug. Complete
recovery from tuberculosis occurred in all cases

P4406
Individualized treatment regimens with second line anti-TB drugs (SLD)
compared to first line anti-TB drug (FLD) only in new pulmonary TB
patients, culture confirmed with full sensibility at drug sensibility test (DST)
Domnica Chiotan, Cristian Didilescu, Niculae Galie, Radu Posea,
Constantin Marica. Tuberculosis, Institute of Pneumology “Marius Nasta”,
Bucharest, Romania

Background: SLD are known as less efficient than FLD. However in clinical
practice some of new pulmonary confirmed, fully sensible at DST TB cases are
treated with individualized anti-TB regimens containing SLD.
Material and method: In Romania, 3845 new, pulmonary culture-confirmed TB
cases, with full sensibility at DST registered between 01.01.2006-31.01.2007 were
analyzed for anti-TB treatment regimen, treatment outcome, duration of treatment.
Results: Out of 3845 cases, 79 (2.1%) cases were treated with regimens containing
at least one SLD for at least one month and 3766 (97,9%) were treated with FLD
only.
Out of 79 cases treated with mixed FLD-SLD, 61 (77.1%) were successfully
treated. Out of 3766 cases treated with FLD only, 3309 (87.7%) were success-
fully treated. The difference between the success rates was statistically significant
(p<0.001). The medium duration of treatment among the 79 cases treated with
mixed FLD-SLD was 27 weeks (3 weeks more than a standard category I anti-TB
regiment hat last 24 weeks).
Conclusions: Individualized treatment regimens with SLD should be kept only
for very few cases with severe adverse reaction against FLD.
NTP-s must assure uninterrupted supply with at least FLD

P4407
Monitoring of antituberculous drugs adverse events during the treatment of
multidrug-resistant pulmonary tuberculosis
Maryna Dziusmikeyeva1, Aksana Zalutskaya1, Aliaksandr Skrahin2,
Aleh Prasmyzki2, Varvara Solodovnikova3, Alena Skrahina3. 1Laboratory
Department, Republic Scientific and Practical Center for Pulmonology and
Tuberculosis, Minsk, Belarus; 2Intensive Care Department, Belarussian State
Medical University, Minsk, Belarus; 3Clinical Department, Republic Scientific
and Practical Center for Pulmonology and Tuberculosis, Minsk, Belarus

Setting: The known determinants of drug-resistance development are non-
compliance with prescribed treatment. Clinical management of multidrug-resistant
tuberculosis (MDR-TB) requires lengthy multidrug regimens that often cause
adverse events. Interruptions in treatment may result from the adverse events.
Design: We retrospectively reviewed medical records of 220 patients with MDR-
TB who received individualized treatment in accordance with the recommendations
of the WHO. A multiple logistic regression model was performed to determine
whether the occurrence of adverse reactions was associated with poor treatment
outcome.
Results: One or more adverse events were observed in all patients in the study.
With an average of one patient receiving treatment, noted 10.4 episodes of adverse
events. The most commonly reported events were nausea and vomiting (61%),
dizziness (56%), abdominal pain (39%), arthralgia (31%), ototoxicity (19%) and
dermatological effects (19%), psychiatric disorders (8%), hepatitis (4%) and renal
failure (3%). These events led the clinicians to change in drug dose or withdraw
one or more drugs from the treatment regimen temporarily or permanently.
Conclusion: Antituberculous drugs adverse events and connected with them treat-
ment interruptions are observed more often in treatment of MDR-TB. MDR-TB
patients who are female, older or have severe TB disease should be closely
monitored for treatment-related adverse events. Obtained data allow to predict
possible adverse events of MDR-TB chemotherapy, to provide the availability of
medications necessary for adverse events reduction, including emergency cases.

P4408
Incidence and timing of hepatotoxicity due to anti-tuberculous treatment
Alice Shrestha1, Paul Whitaker1, Rose Mozdiak1, Rizwan Ahmed1,
Muhammad Arif1, Toby Capstick2, John Watson1. 1Department of Respiratory
Medicine, St James’s Hospital, Leeds, United Kingdom; 2Department of
Pharmacy, St James’s Hospital, Leeds, United Kingdom

Hepatotoxicity is a life threatening complication of anti-tuberculous treatment. It

is unclear how closely to monitor liver enzymes during treatment. In the absence
of liver risk factors, the American Thoracic Society advises checking them if
symptoms develop. The aim of this study was to assess the timing and causative
factors associated with hepatotoxicity.
We reviewed patients treated for TB in Leeds between 2006 and 2010. Elevations
of aminotransferase (ALT) greater than two times the upper limit of normal (ULN)
were considered abnormal. Our local policy recommends that patients should have
ALT checked at weeks 0, 2, 4 and 8.
634 patents underwent treatment for TB during this period. 46 (7.3%) patients had
ALT rises two times ULN and 14 (2.2%) five times ULN. Interestingly, hepato-
toxicity was more common in Caucasians (p=0.02) and increasing age (p=0.07).
Gender, HIV status, pregnancy, and organs affected by TB did not predict hepa-
totoxicity. The average time for the hepatotoxicity to develop was 28 days (range
3-306); however, this time was increased to 42 days (4-306) in patients with
ALT rises greater than five times ULN. Only one patient presented with clinical
symptoms of hepatitis, this patient subsequently died from liver failure. In the 14
patients with rises five times ULN, the cause was felt to be pyrazinamide in 8,
isoniazid in 3, rifampicin in 1, and not established in 2.
It is unknown whether identifying an elevated ALT and stopping treatment prior to
symptoms reduces the severity of liver injury. We feel that careful biochemical mon-
itoring and prompt cessation of treatment is appropriate. Only 2 patients developed
hepatitis with ALT five times ULN at a time point beyond our 8 week protocol.

P4409
Antituberculosis fixed multi-dose combination and single drug therapy in
active tuberculosis: What is the benefit?
Amina Kotti, Hafaoua Daghfous, Wafa Bouhawel, Olfa Kahloul, Fatma Tritar,
Fatma Tritar. Department of Pneumology C, Abderrahmen Mami Hospital,
Ariana, Tunisia

Background: Fixed dose combinations (FDCs) in tuberculosis (TB) therapy re-
duce the number of tablets to be consumed, simplify the medication regimen and
potentially improve compliance.
Aim of study: Compare the efficacy and acceptability of anti-TB FDCs as single
tablets (ST) in patients with active TB.
Patients and methods: A total of consecutive 94 patients (57 men and 37 women;
mean age 38,1±3,3 years) were randomly distributed into 2 groups: trial group
(n= 41) patients treated daily with anti-TB FDCs and control group (n= 53) treated
with standardized regimen (single tablets).
Results: Stratified analyses showed a similar pattern for all the group dermo-
graphic, clinical and radiologic finding. The dosage of isoniazid, pyrazinamid and
ethambutol was adequate in all patients. For rifampicin, dosage was statistically
too low in trial group (p= 0,04). Serious adverse events were noted in 39% cases
of trial group vs 11,5% cases in control group. According of cutaneous reactions
(7,3% vs 5,7%) and toxic hepatitis (7,3% vs 3,7%) there was no statistically
difference in 2 groups. Hematologic effects (21% vs 0%) were stastically higher
in trial group (p= 0,018). All patients had a successful outcome. At 2 months
of treatment, 50% of patients in trial group achieved sputum conversion vs 43%
patients in control group without statistically significant difference. Radiologic
sequellae was noted in 51% in trial group vs 36% in control group.
Conclusion: The efficacy of the anti-TB FDCs regimen was non-inferior to that
of the standardized regimens. But, hematologic effects were significantly higher
in the group of patients treated with anti-TB FDCs.

P4410
Allergic reactions to rifampicin in tuberculosis treatment
Fatma Chermiti Ben Abdallah, Ines Zayani, Amel Chtourou, Sofia Taktak,
Ridha Mahouachi, Ali Ben Kheder. Pneumology IV, Abderrahman Mami
Hospital, Ariana, Tunisia

Introduction: Immuno-allergic reactions to antituberculous treatment occur in 4
to 5% of cases and cause serious problem in the management of tuberculosis
especially when due to major drug such as rifampicin.
Aim of the study: To describe different allergic reactions to rifampicin, the means
of their confirmation and their management.
Methods: Retrospective study including all patients treated for tuberculosis (TB)
and who developed allergic reactions to rifampicin between January 2000 and
December 2009.
Results: Twelve (12) patients were included with mean age of 42 years. Mean
delay of symptoms was 30 days after antituberculous treatment onset. Cutaneous
reactions were noted in 11 patients, fever in 5 patients and anaphylactic reactions
in 2 patients. Two patients had thrombocytopenia with hemorrhagic syndrome and
4 had hepatic cytolysis. Rifampicin responsibility was admitted after interruption
of all the treatment and reintroduction one by one in 10 patients. In 2 cases the
occurrence of thrombocytopenia after interrupted use of rifampicin and normal-
ization of platelet level when rifampicin was stopped, allowed diagnosis. In 6
cases allergic reactions to rifampicin was associated to other antituberculous drug
allergy. Rapid oral desensitization to rifampicin was successfully conducted in 4
patients. In 8 patients, rifampicin was definitively stopped, substituted by other
antituberculous drug in two patients.
Conclusion: Severe allergic reactions to rifampicin are rare but can cause serious
problem in tuberculosis management. In these cases rapid oral desensitization
represent an interesting alternative.
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P4411
Incidence of peripheral neuropathy during daily TB chemotherapy: Indian
experience
Tushar Sahasrabudhe, Vikas Oswal. Department of Pulmonary Medicine,
Padmashree Dr. D.Y. Patil Medical College, Pune, Maharashtra, India

It is a routine practice to prescribe prophylactic pyridoxine to patients on TB
chemotherapy to prevent Isoniazide induced neuropathy. However this adverse
effect seems to be uncommon in our experience. We did a prospective study
to determine the incidence of peripheral neuropathy in patients on daily TB
chemotherapy. A total of 559 patients on standard daily TB chemotherapy as per
WHO categorization were followed throughout the course of treatment. No patient
received prophylactic pyridoxine. Patients with proven or suspected drug resistance
were excluded from the study. Patients with existing peripheral neuropathy or
those suffering from a condition predisposing to neuropathy such as diabetes,
were also excluded. Patients reporting with symptoms of peripheral neuropathy
such as tingling, numbness and other paraesthesias during the TB chemotherapy
were followed. Other causes of neuropathy were ruled out. They were given daily
vitamin B-complex (containing Pyridoxine 3 mg) one tablet thrice a day for one
week. They were given 100 mg Pyridoxine daily only if there was no response. A
total of 26/559 patients (4.65%) developed neuropathy symptoms. 19/26 (73.07%)
patients responded to one week course of B-complex and never had recurrence of
symptoms. 7/559 (1.25%) patients needed 100 mg of pyridoxine to relieve their
symptoms. This indicates very low incidence of peripheral neuropathy in patients on
daily TB chemotherapy without use of prophylactic pyridoxine, in Indian scenario.

P4412
Ethambutol induced bullous and lichenoid skin eruptions
Inés Akrout, Eya Tangour, Souraya Fenniche, Hela Hassene, Leila Feki,
Dorra Greb, Haifa Zaibi, Med Lamine Megdiche. Service Ibn Nafiss, Hôpital
Abderrahmen MAMI, Ariana, Tunis, Tunisia

Introduction: Ethambutol is an essential drug for tuberculosis treatment. It has
been in use since 1961. Its major side effect is on visual system, cutaneous side ef-
fects are rarely descripted in the literature including purpura, pruritic erythematous
papules and exfoliative dermatitis.
Materials and methods: We report one case of ethambutol induced bullous and
lichenoïd skin rashes confirmed by provocation test.
Results: It’s about 73 years old woman, diabetic,treated of lung tuberculosis with
Isoniazid, Rifampicin, pyrazinamid and ethambutol. After 25 days for treatment
she reported generalised itching. Cutaneous examination revealed vesiculo-bullous
eruptions on chest and abdominal wall, hyperpigmented face and diffuse desqua-
mation on the limbs. All anti tuberculosis drugs were stopped and patient was
put on local corticosteroïd therapy for two weeks. The lesions cleared completely.
Because of its low risk of entraining skin side effect, ethambutol was introduced
the first drug in a dose of 20 mg/kg. 24 hours later this provocation test, generalised
itching and erythematovisicular skin eruptions more marked on the extremities
were appeared, further administration of ethambutol was stopped. Patch tests will
be programmed when lesions disappeared.
Clinician should be alerted to consider ethambutol also as one of possible drug
causing cutaneous eruptions.

P4413
Research on in vitro release kinetics of isoniazid (IZN) and omeprazole from
oral tablets
Magda Costin1, Bogdan Cioroiu2, Elena Butnaru3. 1Department of Toxicology,
University of Medicine and Pharmacy, Gr. T Popa”, Faculty of Pharmacy, Iasi,
Province, Romania; 2Clinical Pharmacy, Clinical Hospital of Pulmonary
Disease, Iasi, Province, Romania; 3Department of Drugs Analysis, University of
Medicine and Pharmacy, Gr. T Popa”, Faculty of Pharmacy, Iasi, Province,
Romania; 4Research Department, ChemPerformance, Iasi, Province, Romania

Introduction: The study aimed to follow the in vitro release kinetics of IZN
and omeprazole, the influence of applied methods and release evaluation when
associated with other antituberculous drugs.
Materials and method: As reasearch method on the in vitro release of IZN and
omeprazole it has been used the method of resistance in acid enviroment and
dissolution method in neutral media. In order to evaluate the resistance in acidic
conditions, 6 samples were taken in the time interval 5–110 minutes, while for
dissolution in neutral media evaluation 11 samples were collected in the time
interval from 10 to 320 minutes.
Results: Solubilization in acidic media: For IZN it was found a release degree of
85.9% at 5 minute and of 88.7% at 110 minutes. When associated with omepra-
zole, the maximum release degree it was identified at 30 minutes of 95.1%; when
associated with other antituberculous drugs, the maximum release degree was
found at 15 minutes of 99.6%. We found a very loz release degree for omeprazole;
the first concentrations being detected after 75 minutes and after 110 minutes we
found a releae degree of only 8.1%. Solubilization in neutral conditions: the lack
of any IZN traces reveals that complete dissolution took place in acidic media,
while for omeprazole it was found a 5.8% release degree at 10 minutes and of
40.2% after 320 minutes.
Conclusions: IZN shows a sensitive release pattern in the presence of antotuber-
culous drugs and a slightly sensitive release pattern in the presence of omeprazole.

Instead, omeprazole shows a very low release pattern when associated with IZN
or other anituberculous drugs, which could cause modifications of the plasma
concentrations.

P4414
Influence of inhaled bronchodilator therapy on bacterioexcretion and LQ in
patients with pulmonary TB infection with concomitant broncho-obstructive
syndrome
Galina Kuklina1, Evgeny Shmelev2. 1Granulematosis Lung Disease Department,
2Granulematosis Lung Disease Department, Central TB Research Institute
RAMS, Moscow, Russian Federation

Aims: To evaluate the influence of bronchodilator therapy on bacterioexcretion
and LQ in patients with lung TB with concomitant broncho-obstructive syndrome.
We examined 123 patients with pulmonary TB, 47 of which had infiltrative form
(IFTB), 42 patients had fibrotico-cavernous form of TB (FCTB), in 33 cases
residual post-TB pulmonary sclerosis (PPS) was diagnosed. In 65 cases we used
bronchodilator therapy with inhaled M-cholinolytics and LABA (study group),
rest of patients received teophylline per os (control group). All TB patients were
treated with chemotherapy according WHO recommendations, excluding patients
with PPS, in these cases no any chemotherapy was prescribed. Bacterioexcretion
was assessed at the study start point, and after that it was controlled monthly till
the 3rd month of therapy, this parameter was shown as a percentage of positive
cases among the whole cohort of patients.
LQ evaluated at start and finish the study process using SGRQ questionnaire.
We determined that bronchodilator usage accelerated rates of sputum clearance in
IFTB patients on 16,8%, in FCTB patients – on 14,8%. The most dynamic data
were obtained in IFTB patients. LQ in study group for IFTB patients improved
on 26,9%, in control group – on 8,7%. “Symptoms” scale diminished up to 32%,
“daily activity” improved for 35%, and “impact” scale of SGRQ for study group
fell down up to 19,7%.
Conclusion: Modern bronchodilator therapy can accelerate the rate of sputum
clearance due to drainage bronchial function and due to diminishing the ability for
concomitant infection to arise, in the same time improving LQ of such patients
greatly.

P4415
In vitro susceptibility of M. avium against protionamide
Timo Weiss1, Tarek Sabha1, Jens Kollmeier1, Torsten Blum1, Harald Mauch2,
Holger Rüssmann2, Nicolas Schönfeld1, Torsten T. Bauer1. 1Dept. of
Pneumology, Lungenklinik Heckeshorn, 2Insitute of Microbiology, Helios
Klinikum Emil von Behring, Berlin, Germany

Introduction: M. avium is a potentially pathogenic mycobacterial species to hu-
mans, which is classified as difficult to cure. By the American Thoracic Society
resistance testing in vitro in the case of newly diagnosed mycobacteriosis is rec-
ommended only for clarithromycin, but with treatment failure is shown the option
for further testing. No data were so far reported for the the susceptibility of M.
avium to protionamide in vitro in the literature.
Methods: All M. avium strains that could be isolated from clinical materials in our
laboratory from Jan 1st 2008 to May 31st 2010, were subjected to susceptibility
testing on solid media according to DIN 58943rd.
Results: Out of 67 strains only one turned out to be resistant at an inhibitory
concentration of 5 micrograms/ml protionamide. While only one further strain
showed resistance to clarithromycin (32 mcg/ml), 18 strains showed resistance to
moxifloxacin (4 mcg/ml).
Conclusions: Despite the absence of clinical treatment studies protionamide should
be considered as a treatment option for mycobacteriosis by M. avium in the case
of treatment failure or intolerance of a drug of first-line therapy.

P4416
Susceptibility of mycobacterium avium complex and mycobacterium xenopi to
rifampin, rifapentine, clarithromycin and moxifloxacin, alone or in
combination with ethambutol
Claire Andrejak, Deepak Almeida, Eric Nuermberger, Jacques Grosset. Center
for TB Research, Johns Hopkins University, Baltimore, MD, United States

Background: Pulmonary disease due to M. avium complex [MAC], and M. xenopi
[Mx]) is a growing health problem in industrialized countries and the optimal
antibiotic treatment is still debated. We conducted a in vitro study to evaluate the
activity of the main antibiotics on MAC and Mx.
Methods: For MAC strain 101 and Mx ATCC strain 700898, minimal inhibitory
concentrations (MICs), of clarithromycin (CLA), moxifloxacin (MXF), rifampin
(RIF), rifapentine (RPT), ethambutol (EMB) were determined on 7H11 media.
Inoculum was 2.7 log10 CFU of Mx and 4.5 log10 CFU of MAC. Plates were read
after 28 days of incubation at 37°C (MAC) or 42°C (Mx). MIC was defined as
the lowest drug concentration that inhibits ≥99% of colonies compared to control.
Combinations of EMB-RIF, EMB-RPT, MXF-CLA and EMB-MXF for Mx and
MAC were tested using the checkerboard method.
Results: For MAC, MIC was >4 for CLA, 2 for MXF, >16 for RIF, >4 for
RPT, 16 for EMB. For Mx, MIC was >4 for CLA, 2 for MXF, >16 for RIF, 4
for RPT, 16 for EMB. For both Mx and MAC, MIC was 1 for CLA when we
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used Mueller Hinton media (pH=7.3 for Mueller Hinton media vs pH=6.6 for
7H11). Synergy was observed for EMB-RIF, EMB-MXF, MXF-CLA against Mx,
and for EMB-RPT against both Mx and MAC. An additive effect was found for
CLA-MXF, EMB-RIF, EMB-MXF against MAC.
Conclusion: The addition of EMB decreased the MIC of RPT against both MAC
and Mx and decreased MIC of MXF and RIF against Mx. So, EMB could increase
the in vivo activity of these antibiotics against these mycobacterial opportunistic
pathogens. No antagonism between MXF and CLA was found.

P4417
In vitro susceptibility of mycobacterium bovis against moxifloxacin
Timo Weiss1, Torsten Blum1, Jens Kollmeier1, Harald Mauch2,
Holger Russmann2, Nicolas Schönfeld1, Torsten T. Bauer1. 1Dept. of
Pneumology, Lungenklinik Heckeshorn, 2Insitute of Microbiology, Helios
Klinikum Emil von Behring, Berlin, Germany

Introduction: Mycobacterium bovis, the causative agent of bovine tuberculosis is
also responsible for diseases in humans. To date there are no data available on the
in vitro susceptibility of M. bovis strains to moxifloxacin, an established second
line drug in the treatment of disease caused by M. tuberculosis.
Methods: From M. bovis-positive cultures from BAL, sputum, pleural effusion or
cerebrospinal fluid of 34 pts from the years 1993-2010, we retrospectively evaluated
the sensitivity in vitro and the minimum inhibitory concentrations of moxifloxacin.
Culturing and resistance testing was performed on solid Middlebrook agar plates.
Results: Out of 34 tested M. bovis-positive cultures 33 showed a sensitivity to
moxifloxacin at 2 or 4 mcg/ml. Only one strain showed resistance.
Conclusion: Our study of a small group of patients shows a high sensitivity rate
of moxifloxacin against M. bovis strains. Despite the absence of clinical treatment
studies, we see a potential use of moxifloxacin as a second line drug, with regular
ineffectiveness of the first-line drug pyrazinamide in M. bovis.

437. Quality management for lung cancer
patients

P4418
The National Lung Cancer Audit – Year 5 completeness and outcomes and
case-mix adjustment
Paul Beckett1, Roz Stanley2, Ian Woolhouse1, Laila Tata3, Michael Peake1.
1Clinical Effectiveness and Evaluation Unit, Royal College of Physicians,
London, United Kingdom; 2The Information Centre for Health and Social Care,
NHS, Leeds, United Kingdom; 3Department of Epidemiology, Nottingham
University, Nottingham, United Kingdom

Introduction: The National Lung Cancer Audit aims to record outcomes in lung
cancer on a large scale and through case-mix adjustment, start to explain the wide
variations in outcomes between hospitals in the UK and between the UK and other
westernised countries. This abstract presents results for patients first seen in 2009
in England and Wales.
Results: For patients first seen in 2009, 37,304 cases were submitted from England
(30,096), Wales (1,973), Scotland (4,379), Northern Ireland (819) and Jersey (37),
representing >97% of the expected number of cases. Results suggest that the
quality of care is improving.

Headline results

2005 2009

Confirmed Histological diagnosis 68% 76%
Any anti-cancer treatment? 45% 59%
Overall surgical resection rate 9% 14%

However, these mean results hide significant variation across the cancer networks,
which persists even after adjustment for case-mix (age, sex, stage, performance
status, socio-economic status). The example of surgery for NSCLC is shown in
the figure.
Conclusions: The results suggest that care for lung cancer patients in the UK is
slowly improving, although some of the apparent improvement is likely to reflect
the rise in data quality. However, wide variations in outcomes persist between
organisations which is not explained by simple case-mix variation. These variations
need to be the focus of on-going service improvement work.

P4419
Improvement of the survival of lung cancer in a French monocentric cohort
between 1990 and 2010
Fabien Vaylet, Jacques Margery, Herve Le Floch, Frederic Riviere,
Alexa Mairivitz, Ines N’Gampolo, Wanda Gaspard, Jean Philippe Arigon,
Francois Pons, Rene Jancovici, Claude Marotel, Pierre L’Her. Pneumology, HIA
Percy, Clamart, France

Background: Authors report analysis of monocentric cohort of 1400 patients with
lung cancer followed between 01.01.1990 and 31.12.2009.
Methods: Kaplan-Meyer and Foucher methods are used.
Results: The survival with Kaplan-Meyer method is 56% at 1 year, 23% at 5 years
and 17% at 10 years.
Analysis of relative survival, taking into account the mortality of the general
population without lung cancer is 57% at 1 year, 26% at 5 years and 22% at 10
years (Method of Foucher, on 1990-2005 population).

Relative survival at 1 year Relative survival at 5 years Relative survival at 10 years

Stage I 94% 76% 64%
Stage II 71% 51% 36%
Stage IIIA 60% 30% 21%
Stage IIIB 56% 22% 16%
Stage IV 34% 6% 3%

The period analysis shows an improvement on overall relative survival.

Relative survival at 1 year Relative survival at 5 years Relative survival at 10 years

1990–1994 50% 16% 14%
1995–1999 59% 27% 22%
2000–2004 59% 30% ND = insufficient delay
2005–2010 ND ND ND

The period analysis shows an improvement in relative survival at 5 years by stage.

Survival at 5 years 1990-4 1995-9 2000-04

Stage I 57% 65% 64%
Stage II 37% 28% 47%
Stage IIIA 8% 20% 35%
Stage IIIB 7% 8% 26%
Stage IV 0% 1% 5%

Conclusion: This analysis shows a very interesting increase of the relative survival
of lung cancer patients since 1990, global and by stage (1997 WHO Classification).
Best staging by PET and RMI and best medical strategies explain this results,
specially for Stage III and Stage IV: An Hope for this pathology.

P4420
Survival outcomes of non small cell lung cancer (NSCLC) patients who are
suitable for radical treatment at initial presentation
Masood Ahmad Khalil, Joyce Barclay. Respiratory Unit, The Royal Oldham
Hospital, The Pennine Acute Hospitals NHS Trust, Oldham, Greater Manchester,
Lancashire, United Kingdom

Background: Lung cancer survival continues to remain poor despite the availabil-
ity of better diagnostic & management strategies; as most patients have advanced
disease at presentation with poor performance status (PS) & coexisting morbidi-
ties. All patients with limited disease bulk & good PS should be offered radical
treatment to improve overall outcomes.
Aims: To assess the number of NSCLC patients who were suitable for treatment &
determine the reasons for either not receiving or completing treatment. To compare
outcomes of those who completed treatment with those who did not.
Methods: Retrospective study of all (136) newly diagnosed NSCLC (Jun 2008-
May 2009). 9 were excluded (insufficient data).
Results: Of the 127 patients, 93% aged >/= 60, 52% females, 95 were not suitable
and 32 were suitable for treatment. 28 received treatment (8 surgical resection,
8 radical radiotherapy, 12 chemo-radiotherapy) and 4 either did not receive or
complete treatment (1 refused treatment, 1 deteriorated while receiving radical
radiotherapy, 1 recurrent chest infections with deterioration, 1 treatment related
side effects).
Conclusion: Although, carefully selected patients who received treatment showed
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Table 1

Not suitable Suitable but did not Suitable & completed
for treatment (n=95) complete treatment (n=4) treatment (n=28)

Age, years (mean) 73 72 69
Female sex (%) 46 43 60
PS 0–1 (n) 21 3 22
PS 2 24 1 5
PS 3-4 50 0 1
6-month survival (%) 15 20 87
1-year survival 7 0 68

better survival, a good number of suitable patients (12%) either did not receive or
complete treatment resulting in poor prognosis. Holistic approach is required in
dealing with this unfortunate group.

P4421
Survival outcomes in advance non-small cell lung cancer – A developing
country scenario
Randeep Guleria, Anant Mohan, Sachin Kumar, Ashraf Ali, Ajeet Kumar.
Medicine, All India Institute of Medical Sciences, Delhi, India

Background: Lung cancer is common and has poor survival outcome. Chemother-
apy provides modest improvement. Many patients can not afford chemotherapy
and it utility in advanced lung cancer in resource limited setting is debatable.Our
goal was to assess the effect of chemotherapy on survival
Method: 78 cases with advanced Non Small Cell Lung Cancer were followed up.
All cases were offered platinum based chemotherapy. Patient characteristics, stag-
ing and performance status was noted. Chemotherapy arm was compared with the
group not willing for chemotherapy for mortality and other parameters. Relevant
statistical analysis was done. Kaplan-Meir survival estimates was generated.
Results: 41 patients received chemotherapy and 37 patients did not receive
chemotherapy. The 2 groups were well matched.

Table 1

Chemotherapy (n=41) Not on chemotherapy (n=37) p-value

Age, mean (std) 55.6 (10.7) 58.38 (10.6) 0.257
BMI, mean (std) 20.7 (3.5) 19.2 (3.1) 0.05
Stage, 3 (%) 19 (46.3%) 15 (40.5%) 0.653
Stage, 4 (%) 22 (53.7%) 22 (59.5%) 0.653
ECOG, 1 (%) 18 (43.9%) 14 (37.8%) 0.256
ECOG, 2 (%) 21 (51.2%) 17 (45.9%) 0.256
ECOG, 3 (%) 2 (4.9%) 6 (16.2%) 0.256
Death 27 30
Median Survival, days (95% CI) 285 (209–360) 118 (74–161)
6 months survival 52% 26%

Results of Kaplan-Meir analysis are shown.

Conclusion: In advanced lung cancer patients a platinum based chemotherapy
provided a significant survival advantage and should be advised to these patients
even in a resource limited setting.

P4422
The role of chemotherapy re-challenge in non small cell lung cancer. A
retrospective study in a tertiary general hospital and thoracic center
Alexios S. Strimpakos, Effrossini Patsourou, Dimitra Pouli,
Christina Fevranoglou, Ioannis Giozos, Andriani Charpidou, Kostas N. Syrigos.
Oncology Unit, 3rd Department of Athens Medical School, General and Chest
Diseases Hospital Sotiria, Athens, Greece

Background: Chemotherapy re-challenge (CTR) is an established clinical ap-
proach in some malignancies such as ovarian cancer and small cell lung cancer.

Aims and methods: We screened medical records of 2160 patients (pts) diag-
nosed with NSCLC and treated with chemotherapy (CT) at our institution, between
January 2003 and February 2011.
Results: 10/2160 pts (0.46%) were offered a CTR regimen. The histological
subtypes were adenocarcinoma (A) (5 pts), squamous cell carcinoma (3 pts) and
not specified (NS) (2 pts). All patients were of good Performance Status (0-1), and
the majority without any comorbidities (7/10). All pts were treated with a platinum
agent combined with either pemetrexed (6 pts), taxane (3 pts) or gemcitabine (1
pt). 3/10 pts had initially received adjuvant CT and CTR on their first relapse,
whereas 7 pts were initially treated for advanced/metastatic disease. In the later 7
pts, partial response (PR) as best response was observed in 6 (85.7%). Median time
to progression (TTP) after the initial CT was 9.8 months (range 3.6-37.5). Best
responses following CTR were PR in 2 (20%), stable disease (SD) in 2 (20%) and
disease progression (PD) in 4 (40%), with 2 pts still on treatment. Median TTP
after CRT was 3 months (2.5-12). The 2 pts with PR after CTR (1 A, 1 NS) were
both treated with platinum-pemetrexed combination and had both demonstrated
PR after the initial CT and TTP of 9 and 17 mo respectively.
Conclusions: CTR is rarely opted in NSCLC likely due to rapid disease progres-
sion. The role of CTR is limited and rather unsuccessful. Nevertheless, selected
patients might benefit from this approach.

P4423
Curative treatment vs. best supportive care in advanced non small cell lung
cancer in aged person
Junghyun Chang, Jihye Kim, YonJu Ryu, Jinhwa Lee, Seowoo Kim. Internal
Medicine, Ewha Womans University, Seoul, Republic of Korea

Rationale: With the introduction of new chemotherapeutics showing better efficacy
and low side effects, it was reevaluated whether the curative anticancer treatment
including chemotherapy and/or radiation therapy of curative aim had a survival
benefit comparing to best supportive care (BSC) especially in aged advanced lung
cancer subjects.
Methods: The data was retrieved retrospectively from medical records of 618 pa-
tients who had been diagnosed as non-small cell lung cancer (NSCLC) in tertiary
university hospital from 2000 through 2007. The analysis was confined to 146
subjects of stage IIIb or IV NSCLC over 70 years old.
Results: The mean age at diagnosis was 77 years old (range: 70-95). In good
performance group (ECOG, 0-1) was 109 patients (75%) and bad performance
group (ECOG, 2-3) was 37 (25%). The mean survival time following the diagnosis
was 10.0±12.8 months (m). As compared to BSC (n=92), the curative treatment
(CT) group (n=54) showed the better survival rate (CT median 7±0.9 m, 95%
confidence interval [CI]: 5.2-8.8 vs. BSC median 4±0.8 m, 95% CI: 2.3-5.7, p=
0.008). Within good performance group, the better survival rate was also shown
in curative treatment group than BSC. Contrarily, within bad performance group,
there was no significant survival gain in curative treatment over BSC.
Conclusions: In over 70 years old, the survival benefit was observed in curative
treatment, especially in good performance status, compared to best supportive care.
In relatively poor performance status, although the outcome of survival time had a
little superior tendency in curative treatment, meticulous attention should be given
in treatment decision.

P4424
Assessment of German national lung cancer guideline quality indicators in
routine practice – Does the new TNM-system make a difference?
Torsten Blum, Jens Kollmeier, Nicolas Schönfeld, Wim Ammenwerth,
Sandra Delis, Wolfram Grüning, Wiebke Nehls, Torsten T. Bauer. Department of
Pneumology, Pulmonary Diseases Clinic Heckeshorn, HELIOS Klinikum Emil
von Behring, Berlin, Germany

Background: Quality assurance is an essential tool for assessing and optimizing
quality of care. For that purpose, the German national lung cancer guideline (GL),
published in 2010, has defined nine quality indicators (QI). So far, neither these
QI have been prospectively evaluated, nor corresponding reference intervals have
been specified. Furthermore, no evidence exists for the practicability of the QI
concerning the utilization of the new TNM-system (UICC 7).
Methods: All patients with a first diagnosis of lung cancer (FD), admitted to
our lung cancer centre between 01.01.2008 and 31.12.2009, were included into
this study. Data collection has been performed prospectively using our tumour
documentation system (TDS) and hospital information system (HIS). In a retro-
spective analysis two groups were defined in which the patients were staged by
the old UICC 6 (FD in 2008) and the new UICC 7 (FD in 2009) staging system,
respectively.
Results: Patients’ characteristics were similar in both groups (2008: 595 pt.; 2009:
641 pt.). For 7 out of 9 QI a result could be determined according to the defaults
of the GL (example: tab.1)

Nominator Denominator Result

QI4: comb. radiochemo-tx in pat.
with NSCLC IIIA4/IIIB 2008: 69 pt. 2008: 151 pt. 2008: 45,6%

Conclusions: In this study we were able to completely assess 7 out of 9 QI
proposed by the GL exclusively on the basis of routine data of our TDS and KIS.
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These data will not only help to improve the quality of care in our lung cancer
centre but also allow first conclusions on the undetermined reference intervals of
the GL-QI. However, the GL-QI should be further evaluated within a prospective,
multicentric study.

P4425
Outcome of patients discharged from rapid access lung clinic (RALC) with
non cancer diagnosis: Five year follow up
Andrew Wight, R. Sarkar, Lorraine Creech, Robert Stead, Marta Babores.
Respiratory Medicine, Macclesfield District General Hospital, Macclesfield,
Cheshire, United Kingdom

Introduction: Since publication of NICE guidelines in 2000 RALC has become
standard practice. These clinics target service towards diagnosis of lung cancer,
with streamlined investigation and MDT discussion. We set up our RALC in 2003.
Aim: To assess if patients discharged from RALC without a diagnosis of cancer
had received adequate care and were not re-presenting with malignancy.
Methods: We analysed a random selection of patients discharged from RALC
without diagnosis of cancer from 2003-5.
Data collected: investigations, duration of follow-up, diagnosis on discharge and 5
year outcome
Results: A total of 220 patients were discharged during the study period from or
RALC without a diagnosis of lung cancer and 55 were analysed. Male: 28. Average
(SD) age 63 (14). CT scan was done in 43 patients (78%) and bronchoscopy in 20
(36%). All the cases were discussed at MDT. 30% of patients were discharged from
RALC with 70% discharged to respiratory out patient follow-up. Main diagnoses
on discharge were: infection (38%), COPD (15%), benign nodules/plaques (10%),
interstitial lung disease (7%), bronchiectasis (7%), vascular (7%), others (15%).
Median (range) follow-up in RALC was 24 (0-700) days. 14 (25%) patients died
over the 5 years, with average age when first seen of 76 (range 61-86). Cause of
death was: non respiratory malignancy (5), cardiac disease (3) and infective causes
(6). None of these deaths was related to initial presentation to RALC. No patients
developed lung cancer over the duration of study.
Conclusion: Our five year follow up study shows that streamlined investigations
and MDT input in RALC is effective in ruling out lung cancer.

P4426
Reducing unscheduled attendances at hospital due to lung cancer via a rapid
access flexible clinic
Hannah Morgan, Luke Hodgson, Richard Lee, Sarah Doffman. Dept of
Respiratory Medicine, Brighton and Sussex University Hospitals NHS Trust,
Brighton, United Kingdom

Brighton and Sussex University Hospitals (BSUH) comprises two acute hospitals
in SE England. The lung cancer MDT sees 250 new cases/year. Regional and UK
outcomes have been historically poor for 1 & 5 year survival with high numbers
presenting late.
Data suggests that lung cancer had the highest rate of unscheduled admissions &
the greatest number of inpatient bed days compared with other cancer sites in the
Trust.
We present a review of admissions in 2010, including stage at presentation/route
to diagnosis and the impact of introducing a flexible clinic through which patients
with a known diagnosis can self-trigger an appointment or rearrange their existing
appointment.
During 2010 there were 110 patients admitted as an unscheduled emergency, 83
(75%) through A&E.
33 patients (30%) were newly diagnosed and of those 26 patients (24%) had
metastatic disease at presentation (Stage IV).
Within the flexible clinic 22 patients triggered an appointment and thereby avoid-
ing an emergency unscheduled attendance. There was a 20% reduction overall in
lung cancer admissions in 2010 compared with 2008/9. 107 clinic appointments
were cancelled following a telephone contact with the patient facilitating capac-
ity for rapid access referrals: 96 of these were cancelled as the patients were
asymptomatic.
Conclusions: 1. Introduction of the flexible clinic has reduced overall admissions
by 20%. 2. A high proportion of patients were diagnosed with advanced disease
whilst an inpatient. 3. Greater awareness of the symptoms of lung cancer may
reduce late presentation. 4. Greater uptake of the flexible clinic may further reduce
unscheduled admissions with lung cancer.

Abstract P4427 – Table 1. Summary of results

CO2 (days) Non CO2 (days) Unit Target DoH Target Target achieved – CO2 (%) Target achieved – Non CO2 (%)

Referral to 1st out-patient appointment (OPA) 7 (1–14) 8 (1–33) 7 days 14 days unit target 69, DoH 100 Unit target 19%, DoH n/a
CT prior to Broncoscopy n/a n/a 100% 100% 100 100
Sampling to pathology 5 (1–18) 7 (3–15) n/a 7 days 71 56
PET prior to radical treatment n/a n/a 100% 100% 100 100
Referral to completion of diagnostics (Triage) 18 (1–35) 17.5 (1–100) 28 days n/a 92 82
Triage to OPA Oncology (Onc), Surgery (Surg) Surg 7 (1–31), Onc 5 (1–16) Surg 7.5 (6–13), Onc 7 (1–31) 7 days n/a Surg 82, Onc 90 Surg 50, Onc 67
Decision to treat to 1st treatment. Surg 21.5 (4–28), Onc 12.5 (0–31) Surg 19 (9–31), Onc 6 (0–29) n/a 31 days Surg 100, Onc 100 Surg 100, Onc 100
Initial referral to 1st definitive treatment. 46 (6–116) 32 (0–103) n/a 62 days 81 83

P4427
Fast track lung cancer service in a tertiary care centre
R. Naseer, M.E.J. Callister, P.K. Plant. Respiratory Medicine, St. James
University Hospital, Leeds, Yorkshire, United Kingdom

Background: Leeds is one of the largest Lung Cancer Centres in the UK
Aim: Audit our practice against Department of Health (DoH) & local standards.
Methods: Retrospective audit of patients (pts) referred to the Fast Track cancer
clinic from 03.10 to 04.10.
Results: 153 pts attended. 51% were fast track referrals (C02). 37% were diag-
nosed with lung cancer of which 32% received best supportive care, 12% had
radical surgery & 51% had oncological treatment. 50% had a benign diagnosis,
8% were enrolled into monitoring. 8 pts breached the 62 day target of which 63%
required more than 1 diagnostic test. Analysis of breaches identified 29% surgical
delays & 35% radiological delays (CT biopsy &/or PET).
Conclusion: 14 day & 31 day targets are achieved, however to achieve the 62 day
target requires close liason between specialities and pts requiring tests delivered
by non pulmonologists are more likely to breach.

P4428
Rapid access lung cancer clinic – A patient satisfaction survey
R. Mustafa, S. Naik, J. Mills, M. Munavvar. Respiratory Medicine, Lancashire
Teaching Hospitals, Royal Preston Hospital, Preston, Lancashire, United
Kingdom

Background: Royal Preston Hospital runs a rapid access lung cancer clinic for
efficient staging of suspected lung cancer patients. Staging CT-scans and discus-
sion with chest radiologists for planning and scheduling the investigation/s for
definitive staging is carried out at first attendance. Moreover management plans are
discussed with patients by doctors and reinforced by dedicated lung cancer nurse
specialists who also provide ongoing psychological support to suspected cancer
patients at first appointment.
Aim: To ascertain if patients were satisfied with the service offered at the rapid
access clinic and if this service lead to early diagnostic/& or staging investigations
as promised. We also wanted to identify areas which needed further development
and aspects of service which were particularly well liked by our patients.
Methods: Survey questionnaires were posted to 35 patients attending the rapid
access lung cancer clinic between January 2010 and February 2010.
Results: 42% (n=15) of patients returned the questionnaires.

Conclusion: Rapid access lung cancer clinic at our centre offers prompt in-
vestigations to suspected lung cancer patients. Although a large proportion of
appointments lasted more than 4 hours, most of our patients had preliminary
staging work up completed at first appointment. Our patients reported high levels
of satisfaction with the adequacy of information given and degree of privacy
observed by health care professionals.
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P4429
How do patient and hospital features influence outcomes in small cell lung
cancer in England?
Anna Rich1, Laila Tata1, Catherine Free2, Rosamund Stanley3, Michael Peake2,
David Baldwin4, Richard Hubbard1. 1Epidemiology and Public Health,
Nottingham University, Nottingham, United Kingdom; 2Glenfield Hospital,
University Hospitals of Leicester, Leicester, United Kingdom; 3The NHS
Information Centre, NHS, Leeds, United Kingdom; 4Respiratory Medicine, City
Campus, Nottingham University Hospitals, Nottingham, United Kingdom

Introduction: There is geographical variation in the delivery of active treatment
in lung cancer. We wanted to find out whether the features of patients and/or NHS
Trusts influence this variation.
Methods: We linked the National Lung Cancer Audit and Hospital Episode Statis-
tics and used multiple logistic and Cox regression analyses to assess the influence
of patient and NHS Trust features on small cell lung cancer outcomes.
Results: There were 87,252 patients, of whom 7,845 had histologically proven
small cell lung cancer and 4820 (61%) received chemotherapy. Increasing age,
worsening performance status, extensive stage and greater co-morbidity all sig-
nificantly reduced the likelihood of receiving chemotherapy. Patients first seen in
a “good” trial centre (defined as those entering >5% of expected patients into
clinical trials) were 42% more likely to receive chemotherapy than those seen in
other centres (adjusted OR 1.42, 95% CI 1.06, 1.90).
Overall survival was lower in men, and as age, performance status, stage and
co-morbidity increased prognosis worsened. Chemotherapy led to a 50% reduction
in the likelihood of death (adjusted HR 0.48, 95% CI 0.42, 0.55), and in those
patients who received chemotherapy, overall survival was not affected by where
they were first seen.
Conclusion: Chemotherapy clearly benefited overall survival, and patients first
seen in an NHS Trust defined as a “good” trial centre had an increased likelihood
of receiving chemotherapy without any adverse effect on survival. In order to
ensure equal and safe access to treatment, the proportion of patients receiving
chemotherapy in “poor” trial centres should increase to the level of “poor” trial
centres.

P4430
A retrospective analysis of patient presentation to primary and secondary
care prior to subsequent late stage lung cancer diagnosis
Anand Shah1, Sue Teoh2, Bhupinder Mann2. 1Respiratory Medicine, North West
London Hospitals Trust, London, United Kingdom; 2Respiratory Medicine, West
Middlesex University Hospital Trust, London, United Kingdom

Introduction: Lung cancer causes significant mortality representing over 20 per-
cent of cancer death in 2008 in the UK. This is largely due to the high percentage
of late stage disease at presentation and low proportion of radical treatment.
We retrospectively audited primary and secondary care presentation in patients
subsequently diagnosed with late stage (3 or 4) lung cancer.
Method: All patients with stage 3 or 4 lung cancer diagnosed in 2008 were
included. Primary care, A&E and secondary care presentation were retrospectively
analysed prior to lung cancer diagnosis. Symptom presentation was audited using
NICE lung cancer referral guidelines as a gold-standard.
Results: 70 patients were identified during the study period. Primary care in-
formation was available in 38 patients. 34 percent of patients were diagnosed
following an emergency secondary care presentation. 40 patients presented to
health professionals prior to their emergency presentation or lung cancer referral
with symptoms fulfilling NICE criteria for lung cancer specialist referral with 9
weeks from referral/presentation being the average. Where primary and secondary
care information was available, 21 percent of patients did not see a health care
professional till emergency presentation or referral. Average length of symptoms
of patients prior to presentation/referral was 12 weeks.
Conclusion: Our study shows there is considerable delay in specialist referral
from health professionals alongside considerable delay in patient presentation.
This suggests further lung cancer awareness is required amongst at-risk patient
populations as well as primary and secondary health care providers.

P4431
General practitioner (GP) communication with potential lung cancer
patients; review of practices prior to onward secondary care referral
Selva Selvaraj, Kate Garbett, Julia McAdam, Koottalai Srinivasan,
Harmesh Moudgil. Respiratory Medicine, Princess Royal Hospital, Telford,
United Kingdom Respiratory Medicine, University of Keele Medical School,
Keele, United Kingdom

Background: Anecdotally, there is heterogeneity in what patients understand as
to why they are being asked to urgently attend respiratory clinics for suspected
lung cancer; this is partly because of accelerated referral pathways after initial
abnormal radiology and potentially bypassing direct contact in primary care.
Aim: We investigated patients referred to our urgent lung cancer referral path-
way and report (1) how and what patients are told prior to attending secondary
care clinics, (2) how these findings relate to subsequent outcomes, and (3) the
performance status of patients at the point of initial review.
Results: Over a 4 month period to August 2010, of 107 referrals, 95 (89%) had
complete data available for analysis. Mean (range) age was 65.8 (29-95) years. 51

(54%) are male. 79/95 (83%) had prior information from their GP with no home
consultations, 15 (19%) had been contacted by telephone, 4 (5%) had received
letter, and 60 (76%) had attended the GP surgery. 8 (10%) had been told that they
had a possible or definite lung cancer, 54 (68%) had been told they had abnormal
chest x-ray findings, and 17 (22%) had been told they were being referred for
investigation. Performance status was, respectively from 0 to 4, 36 (38%), 34
(36%), 18 (19%), 6 (6%), and 1 (1%).
Conclusions: Results confirm the variation in referral routes and methods as well
as the wide age range referred under this urgent system, but with only 23 (24%)
patients with an eventual outcome of lung cancer. Results further emphasize the
need to balance any direct and early information from the GP priming the patient
before subsequent consultation in secondary care.

P4432
Does raising awareness of lung cancer symptoms in primary care alter
referral patterns?
Ronan Astin1, Elizabeth Paddison2, Adam Woolf1, Natalie Soobadoo1,
Duncan Powrie1. 1Respiratory Medicine, Southend University Hospital,
Southend, Essex, United Kingdom; 2Service Re-Design and PBC Team, South
East Esseex Primary Care Trust, Southend, Essex, United Kingdom

Background: Patients with lung cancer often present late with advanced disease.
This results from both symptomatic patients not presenting to primary care and
delayed referral following presentation.
Aim: To examine whether sending General Practitioners (GPs) a reminder of the
“red light” symptoms of lung cancer would increase urgent referrals and lead to
earlier diagnosis.
Method: All 67 sugeries in South East Essex PCT received a postal reminder of
the referral criteria for lung cancer. All suspected cancer referrals to Chest Clinic
for 10 weeks before and after this were audited retrospectively and each case
followed to completion on the pathway.
Results: 121 patients were referred over 20 weeks. The total number of referrals
increased post intervention from 57 to 64 (12%) though this was not statistically
significant (p=0.6). There was a statistically significant increase in referrals in
the first 3 weeks post intervention (p=0.046) but this effect was lost by week 4
(p>0.2). More patients were discharged from the pathway in the post intervention
group (28.1% vs 24.6%, p>0.2) and fewer diagnosed with cancer (26.6% vs
28.1%, p>0.2). Referrals due to haemoptysis increased in the post intervention
group (10% vs 5.2%) but this did not reach significance (p=0.06).
Conclusion: Sending out referral guidelines resulted in an initial increase in
referral numbers. This effect was lost after 3 weeks and did not improve cancer
detection rates however numbers in this study were small. This suggests that
resources need to be focussed on increasing patient as well as GP awareness if
outcomes are to improve.

P4433
Outcome of lung cancer alerts in chest X-rays
Rahuldeb Sarkar, Masooma Jafary, Jahnavi Samanuru, Niall O’Reilly, Ana de
Ramón Casado. Respiratory Medicine, Warrington Hospital, Warrington,
Cheshire, United Kingdom

Background: Appropriately communicated alert messages on suspicious chest
x-rays (CXR) is an important cornerstone in diagnosing lung cancer early. It is a
standard practice in our hospital for a suspicious CXR to be faxed to the requesting
clinician and lung cancer nurse. Strengthening the safety net this way minimises
the chance of the report being slipped through system.
Objective: We assessed the outcome of CXR alerts in our institution to evaluate
the effectiveness of the aforesaid system.
Method: Retrospective analysis of the outcome of CXR alerts from 2008-10 using
the hospital radiology, laboratory systems and clinic letters.
Results: Out of 387 alerts analysed [mean age (sd) 70 (13) years], 239 (62%)re-
sulted in rapid access lung clinic referrals. Radiological follow up (f/u) occurred
in 90% (348) of which 163 (47%) were diagnosed to have cancer. CXR f/u was
done in 93 (%) (after a median period of 3 weeks; inter-quartile range 1-5wks)
and 298 (77%) had CT scan (after a median gap of 3 wks; IQR 2-4wks). In 17
(4%), no identifiable reason could be found for no radiological f/u. 5/17 patients
(1.3% of all) were eventually found to have malignancy.
We also measured the outcomes of different abnormality patterns in the initial
CXR

Table 1

Opacity/consolidation Effusin Hilar mass collapse Pleural thickening

Total no. 316 36 100 13 39
No. of cancer 140 (44%) 21 (58%) 43 (43%) 5 (39%) 13 (33%)

Conclusion: Nearly half the alerts resulted in cancer diagnosis.By distirbuting alert
messages on suspicious CXR, radiology departments can expedite early diagnosis
of lung ca. We also found out that pleural effusion, opacity/consolidation, hilar
mass findings in the CXR had similar potential for eventually turning out to be
malignant in the study population.
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P4434
A repeat audit of computed tomography scanning prior to fibreoptic
bronchoscopy in the diagnosis of lung cancer
John Seymour, Timothy Ho. Department of Respiratory Medicine, Frimley Park
Hospital NHS Foundation Trust, Frimley, Surrey, United Kingdom

Background: United Kingdom (UK) clinical guidance recommends CT (computed
tomography) imaging prior to conventional fibreoptic bronchoscopy (FOB) in the
investigation of lung cancer. Previous audit at our centre reported that cancer was
unlikely to be visualised in 67% of non-diagnostic FOBs based on the CT scan.
Aims: We hypothesized that local practice would be consistent with UK guidance.
A repeat audit was conducted to see whether the rate of CT scanning prior to FOB
had improved.
Methods: Patients with a final diagnosis of small cell (SCLC) or non-small cell
(NSCLC) lung cancer over a 6-month period in 2010 and the equivalent period
in 2008 were analysed. The timing of the CT scan and whether FOB resulted in
a diagnosis from biopsy or cytology was recorded. CT scans were reviewed to
assess whether a lesion was likely to be visible at FOB.
Results: 88 patients (mean (SD) age 69 (11) years) with SCLC (n=13) and NSCLC
(n=75) were identified in 2010. All underwent a CT scan. 32% of patients under-
went FOB (60% in 2008). CT scanning was performed prior to bronchoscopy in
86% of patients (68% in 2008). Non-diagnostic FOBs remained common (48%
in 2010, 35% in 2008). CT scans indicating endobronchial disease were associ-
ated with a positive likelihood ratio of 2.6 (2.8 in 2008). 62% of non-diagnostic
procedures were predictable from the CT scan (67% in 2008).
Conclusions: Despite earlier findings, a CT scan was not performed prior to FOB
in all patients. Fewer FOBs occurred in 2010, and may be due to the selection
of patients for endobronchial ultrasound. Non-diagnostic FOBs occurred in both
periods, however, further reductions in unnecessary procedures may be achievable.

P4435
Validation of existing clinical prediction models for patients with solitary
pulmonary nodules (SPN) managed by a lung multi-disciplinary team (MDT)
Puneet Malhotra1, Natasha Lovell1, Paul Plant1, Shishir Karthik2,
Andrew Scarsbrook2, Matthew Callister1. 1Respiratory Medicine, Leeds
Teaching Hospitals NHS Trust, Leeds, United Kingdom; 2Nuclear Medicine and
Radiology, Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom

Background: Management of patients with SPNs depends critically on the pre-test
probability of malignancy. There are currently two clinical predictions models for
SPNs based on data from North America. However, these models have not been
validated in UK patients, in particular those managed by a Lung MDT.
Objective: To validate two existing clinical prediction models in patients with
SPNs managed by the Lung MDT at a large teaching hospital.
Methods: 175 patients with SPNs measuring 8–30 mm managed by the Lung MDT
over 3 years (2007-2009) were identified retrospectively through the institutional
Lung Cancer database. Data on age, smoking, cancer history, nodule size, location,
spiculation, and final diagnosis was collected. Each case’s final diagnosis was
compared with the probability of malignancy predicted by two models: the Mayo
Clinic model and the Veteran Affairs (VA) one. The accuracy of each model was
assessed by calculating areas under the receiver operating characteristic (ROC)
curve and the models were calibrated by comparing predicted and observed rates
of malignancy.
Results: The area under the ROC curve for the Mayo model (0.832; 95% CI
0.753-0.911) was higher than that of the VA model (0.739; 95% CI 0.641-0.838).
Calibration curves showed that both models slightly underestimated the probabil-
ity of malignancy for patients across all deciles of predicted probabilities, except
for those with highest probability of malignancy, where the VA model slightly
overestimated probability.
Conclusions: The two existing prediction models are sufficiently accurate to guide
management of patients with SPNs managed by a Lung MDT.

P4436
The value of immunohistochemical markers in the differential diagnosis of
adenocarcinomas
Aysegul Eylen1, Aysegul Karalezli1, Olcay Kandemir2, Gokhan Aykun1,
Hatice Hasanoglu1. 1Chest Diseases, Ankara Atatürk Training and Research
Hospital, Ankara, Turkey; 2Pathology, Ankara Atatürk Training and Research
Hospital, Ankara, Turkey

When differential diagnosis of adenocarcinoma in lung cannot be made, immuno-
histochemical staining may be necessary. Value of immunohistochemical staining
in the differential diagnosis of adenocarcinomas was evaluated.
74 cases of different adenocarcinomas were enrolled. Pathology slides were stained
with routine H&E staining and immunohistochemical markers. Positive CK7 im-
munostaining was seen in 100% of lung adenocarcinomas, papillary thyroid
adenocarcinomas (PTC) and breast invasive ductal carcinomas (BIDC) and 15% of
gastrointestinal (GI) adenocarcinomas, whereas none of prostate adenocarcinomas
were positive. Positive CK20 immunostaining was seen in 75% of GI carcinomas
and 10% of prostate adenocarcinomas whereas none of lung adenocarcinomas,
BIDCs and PTCs showed positive CK20 immunostaining. TTF-1 staining was
observed in 100% of PTCs, 83.3% of lung adenocarcinomas, 20% of BIDCs, 15%
of GI carcinomas and 10% of prostate carcinomas. Positive p53 immunostaining

was seen in 87.5% of lung adenocarcinomas, 85% of GI adenocarcinomas, 90% of
PTCs and 80% of BIDCs. P53 staining wasn’t observed in prostate adenocarcino-
mas. CK7+CK20- staining panel’s sensitivity and specificity was found as 100%
and 90% respectively in differential diagnosis of lung and GI adenocarcinoma.
In differential diagnosis of lung adenocarcinomas from breast adenocarcinomas,
TTF-1 marker had 83.3% sensitivity and 80% specificity.
Consequently, immunohistochemical studies were found valuable in differential
diagnosis of lung adenocarcinomas from other adenocarcinomas. Especially in
patients with lung adenocarcinoma CK 7+CK20- staining pattern seem to give
important contribution to differential diagnosis.

P4437
NeuroStation – Statistical software based on artificial intelligence and pattern
recognition for NSCLC development prediction through comprehensive
biomarker analysis
Nikola Minic1, Svetlana Zunic2, Snezana Zunic3. 1Research Department,
Corponest, Belgrade, Serbia; 2Institute of Nuclear Medicine, Clinical Center of
Serbia, Belgrade, Serbia; 3Institute of Pathological Physiology, Clinical Center
of Serbia, Belgrade, Serbia

A feed-forward artificial neural network is the perfect way to organize gathered
information into precisely defined categories regardless blurred borders among
them. Well-trained neural network with sufficient number of neurons in processing
layer will act as an expert with highly increased learning and data processing skills
and reduced error possibility below 0.001.
NeuroStation statistical software is uniquely made for analysis of three biomarker
categories: apoptotic, cytological and cytochemical parameters. Initial learning
database contains 24 patients (9 non-smokers, 6 smokers and 9 NSCLC patients),
plotted into 21-dimensional space neural network based on observed biomarkers.
After thorough analysis and testing, the system offers a reliable prediction in
percentages what is the probability of NSCLC development based on any collected
biomarker for a new person.

An analyst can further adjust statistical factors, such as influence ratio diameter
and dispersion formula. Although the sample of 24 patients usually does not fulfill
requirements for standard statistic tests, this network demonstrated significant
results both in sense of reliability and mean squared error reduction.
Software NeuroStation has remarkable potential in becoming essential tool both
for in scientific purposes and for medical staff who work with NSCLC endangered
patients.

460. Late-Breaking Abstracts Session:
New treatments and targets for airway disease

4492
Late-breaking abstract: Inhaled pan-selectin antagonist bimosiamose in
COPD: A double-blind, randomized, placebo-controlled phase II study
Henrik Watz1, Daniel Bock2, Michael Meyer2, Kartin Schierhorn2,
Karin Vollhardt2, Christiane Woischwill2, Frauke Pedersen1, Anne Kirsten1,
Kai-Michael Beeh3, Wolfgang Meyer-Sabellek2, Helgo Magnussen1,
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Jutta Beier3. 1Pulmonary Research Institute, Hospital Grosshansdorf,
Grosshansdorf, Germany; 2Research and Development, Revotar
Biopharmaceuticals AG, Henningsdorf, Germany; 3INSAF, Respiratory Research
Institute, Wiesbaden, Germany

Background: Bimosiamose a pan-selectin antagonist, previously attenuated ozone-
induced airway-inflammation in healthy volunteers. Here we investigated the safety
and efficacy of Bimosiamose in a cross-over, double-blind, randomized, placebo-
controlled, multi-center trial in patients with COPD.
Methods: 77 moderate to severe COPD patients (GOLD II-III) were enrolled.
Bimosiamose (10 mg) or placebo was inhaled by the breath actuated nebulizer
Akita2 Apixneb™ for 28 days twice daily on top of standard bronchodilator therapy.
Efficacy was assessed by cellular and non-cellular parameters in induced sputum
at baseline and day 28 of both treatment periods. Lung function (FEV1, FVC,
PEF, IC) was measured by standardized spirometry.
Results: The total AE ratio of Bimosiamose compared to placebo treatment was
balanced. In induced sputum, as compared to placebo, treatment with Bimosiamose
led to a reduction of absolute numbers of non-squamous cells (-23%), neutrophils
(-24%), lymphocytes (-44%), eosinophils (-34%) and macrophages (-49%), IL-8
(-27%), MMP-9 (-16%) and MPO (-7%). Treatment difference was statistically
significant for IL-8 (p=0.009) and macrophages (p=0.012). Compared to baseline,
Bimosiamose improved FEV1 by 50 mL (-15 to 115; 95%CI) and IC by 117 ml
(11 to 222; 95%CI) at day 28. Treatment difference was statistically significant for
FVC (p=0.036).
Conclusions: Inhalation of Bimosiamose for 28 days was safe and well tolerated.
It led to an attenuation of airway inflammation and trend towards lung function
improvements. These findings support the potential of Bimosiamose as a new
anti-inflammatory therapy for COPD.

4493
Late-breaking abstract: Local and systemic distribution of the
GATA-3-specific DNAzyme hgd40 after inhalative exposure
Agnieszka Turowska1, Nadja Baumgartl2, Jens Kuhlmann2, Holger Garn1,2 .
1Sterna Biologicals GmbH & Co.KG, Biomedizinisches Forschungszentrum
(BMFZ), Marburg, Germany; 2Institute of Laboratory Medicine and
Pathobiochemistry - Molecular Diagnostics, Medical Faculty, Philips University
of Marburg, Marburg, Germany

DNAzymes represent a new class of antisense molecules that combines the speci-
ficity of DNA base pairing with an inherent RNA-cleaving enzymatic activity.
We developed the DNAzyme hgd40 which was shown to effectively target the
transcription factor GATA-3 that plays an important role in the regulation of
Th2-mediated immune mechanisms in allergic bronchial asthma.
The aim of this study was to investigate local and systemic distribution of hgd40
after local exposure in mice, rats and dogs.
Using fluorescently labelled hgd40 we could demonstrate that the DNAzyme was
evenly distributed in inflamed mouse lungs after single application. Moreover,
hgd40 could be intracellularly detected in T cells, Goblet cells, AE type 1 cells and
macrophages 2 h after i.n. application. Systemic distribution was investigated in
rats and dogs in the course of toxicological studies following single and subchronic
(28 d) exposure. Generally, only very low systemic hgd40 levels were detected. In
rats, the highest serum concentration of hgd40 was observed 1 h post application
(p.a.) and decreased over time to non-detectable levels at 24 h p.a. After 27 d of sub-
chronic, daily inhalation, no accumulation of hgd40 occurred. The results were sim-
ilar for both sexes and three different doses. Similar results were observed in dogs.
Our results indicate that local hgd40 DNAzyme admimistration can target different
lung cells expressing GATA-3 and thus modulate Th2-driven immune responses.
Low concentration in blood and lack of accumulation after subchronic inhalative
exposure indicate that GATA-3-specific DNAzyme hgd40 leads only to marginal
systemic distribution.

4494
Late-breaking abstract: Pre-clinical characterization of RP3128, a novel and
potent CRAC channel inhibitor for the treatment of respiratory disorders
Kasiviswanath Routhu1, Meyyappan Muthuppalaniappan2,
Gayatriswaroop Merikapudi2, Kanthikiran Varanasi3, Sridhar Veeraraghavan3,
Srikant Viswanadha1, Swaroop Vakkalanka4. 1Pharmacology, 2Medicinal
Chemistry, 3Pharmacokinetics, 4General Administration, Incozen Therapeutics
Pvt. Ltd., Hyderabad, India

Introduction: Calcium release activated calcium channels inhibitors have a potent
role in treatment of autoimmune disorders mediated dysregulated T-lymphocyte
and mast cell functioning. Herein, we describe the pre-clinical of RP3128, a novel
and potent CRAC channel inhibitor with scope for development as a clinical
candidate for asthma.
Methods: Inhibition of CRAC channel activity in Jurkat cells, cytokine release
from human whole blood or PBMC, and mast cell degranulation were estimated. In
vivo efficacy of the compound was determined in experimental models of asthma
in guinea pigs including PAF or ovalbumin induced eosinophil infiltration into
lungs as well as ovalbumin induced histamine release from mast cells.
Results: RP3128 significantly inhibited calcium entry into Jurkat cells (33 nM)
besides reducing IL-4 (<250 nM) and IL-5 (<50 nM) release from human whole
blood and PBMC. Additionally, the compound suppressed IgE-induced mast cell

degranulation at low nanomolar concentrations. Guinea pigs treated with low doses
(1-3 mg/kg/po) of RP3128 displayed >70% reduction in eosinophil infiltration
in an acute model of PAF-induced allergic asthma as well as in an experimental
model of ovalbumin-induced chronic airway inflammation. Consistent with in vitro
findings, the compound caused a significant inhibition of mast cell degranulation
manifested by a reduction in histamine release.
Conclusions: Results demonstrate the potential of RP3128 as an antiasthmatic
agent as evidenced from pre-clinical data. Further biological profiling in respiratory
models is planned in addition to toxicological evaluation prior to Phase 1 clinical
trials.

4495
Late-breaking abstract: Pre-clinical efficacy of RP5090 in PI3Kδ mediated
airway disorders
Kasiviswanath Routhu1, Kanthikiran Varanasi2, Sridhar Veeraraghavan2,
Meyyappan Muthuppalaniappan3, G. Babu3, Srikant Viswanadha1,
Swaroop Vakkalanka4. 1Pharmacology, 2Pharmacokinetics, 3Medicinal
Chemistry, 4General Administration, Incozen Therapeutics Pvt. Ltd., Hyderabad,
India

Introduction: PI3Kδ plays a pivotal role in airway remodelling processes that in-
clude recruitment and activation of inflammatory cells, cytokine release, mast cell
activation and vascular permeability. Given the established criticality of PI3Kδ in
airway inflammation, inhibitors specifically targeting this isoform would attenuate
progression of asthma and COPD.
Methods: Specificity of RP5090 towards PI3Kδ, suppression of pAKT in THP-1
cells, elastase exocytosis and migration in neutrophils, and IgE-induced mast cell
degranulation were determined. Pre-clinical efficacy of RP5090 was confirmed in
animal models of airway disorders, namely, LPS-induced pulmonary neutrophilia
in rat as well as in acute and chronic eosinophilia models in Guinea Pig.
Results: RP5090 demonstrated significant potency against PI3Kδ (18.5 nM) with
several fold selectivity over other isoforms with subsequent inhibition of pAKT.
Additionally, the compound inhibited neutrophil functionality and mast-cell de-
granulation at nanomolar concentrations. RP5090 displayed excellent efficacy in
inhibiting LPS-induced neutrophilia in SD rat (65% at 20 mg/kg b.wt). Besides,
the compound decreased eosinophil infiltration into the lungs upon induction by
PAF (>80% @ 10 mg/kg) or OVA (>60% @ 1 mg/kg) in Guinea pigs. Consistent
with in vitro findings, the compound caused a significant inhibition of mast cell
degranulation manifested by a reduction in histamine release.
Conclusions: Results demonstrate the therapeutic potential of RP5090 in asthma
and related airway disorders acting via the PI3Kδ pathway. Further in vivo
studies are in progress to evaluate the efficacy of the compound in airway hyper-
responsiveness prior to the initiation of clinical trials.

4496
Late-breaking abstract: The effects of roxithromycin as anti-inflammatoy
agent on clinical outcomes in patient with bronchiectasis: A double blinded
randomized controlled study
Siwasak Juthong, Sarayuth Eiamsa-ard. Department of Medicine, Faculty of
Medicine, Prince of Songkla University, HatYai, Songkhla, Thailand

Bronchiectasis is an inflammatory airway disease with vicious cycle of infection
and inflammation. Macrolides have been reported for improve clinical outcomes,
we study the effects of macrolide on clinical outcomes such as symptom scores
and quality of life in patient with bronchiectasis
Material and methods: Randomized double blinded placebo controlled trials
of roxithromycin 300 mg or placebo once daily for 8 weeks in patient with
bronchiectasis. Clinical examination, pulmonary function test, St George’s Respi-
ratory Questionaire (SGRQ) and sputum culture for aerobic bacteria were done
each visits.
Results: 20 bronchiectatic patients, mean age of 56 years, were participated in
this study. Nine patients has randomized to roxithromicin 300 mg and 11 patients
received placebo once daily. Roxithromycin was shown to improve symptoms
scores (mean difference of symptom scores = -2.11, p=0.04) compare with placebo
(mean difference of symptom scores = 0.00, p=0.50). Quality of life which assessed
by SGRQ was significant improved in the intervention group (p=0.04), but not in
placebo (p=0.73). Pulmonary function tests (FEV1, FVC and KCO) were not im-
proved in both groups. No patient in intervention group reported any adverse effect.
Conclusion: Once daily roxithromycin showed benefit on clinical outcomes as
well as quality of life. Larger studies of the effects of macrolide in bronchiectasis
treatment with longer follow-up times should be done.

4497
Late-breaking abstract: Once-daily NVA237 improves exercise endurance
from first dose in patients with COPD: The GLOW3 trial
Kai-Michael Beeh1, Anton Drollman2, Lilli Di Scala2, Rachel Smith3. 1Medical
Director, Internal and Pulmonary Specialist, insaf Respiratory Research Institute,
Wiesbaden, Germany; 2Translational Sciences, Novartis Pharma AG, Basel,
Switzerland; 3Translational Sciences, Novartis Institutes for Biomedical
Research, Horsham, United Kingdom

Introduction: Exercise limitation, dynamic hyperinflation and exertional dyspnea
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are key features of COPD. We investigated the effects of NVA237, a once-daily
(OD) inhaled long-acting muscarinic antagonist, on exercise endurance in pts with
COPD.
Methods: 108 pts with moderate-to-severe COPD were randomized to a cross-over
design of NVA237 50 μg or placebo OD for 3 weeks, with a 14-day washout. The
primary outcome was endurance time during submaximal exercise tolerance test
on Day 21 of treatment. Endurance time after first dose, dynamic hyperinflation
(inspiratory capacity [IC] at isotime during exercise), and morning trough FEV1
were also measured.
Results: On Day 21, endurance time significantly increased by 21% with NVA237
compared with placebo; this effect was significant from Day 1, with an increase of
10% (Table). Dynamic IC at exercise isotime and trough FEV1 showed significant
and clinically relevant improvements from Day 1 that were sustained throughout
the study (Table). The safety profile of NVA237 was similar to that of placebo.

NVA237-placebo (LS means, 95% CI) p

Endurance time (sec)
Day 1 43.1 (10.9–75.4) <0.001
Day 21 88.9 (44.7–133.2) <0.001

IC at isotime (L)
Day 1 0.23 (0.17–0.28) <0.001
Day 21 0.20 (0.13–0.28) <0.001

Trough FEV1 (L)
Day 1 0.11 (0.06–0.16) <0.001
Day 21 0.11 (0.06–0.16) <0.001

Conclusion: NVA237 OD produced immediate and significant improvement in
exercise endurance from Day 1, accompanied by sustained and significant improve-
ments in IC at isotime and meaningful improvements in trough FEV1. Improvement
in endurance time increased over the study period, suggesting that mechanisms
beyond improved lung function play a role in enhanced exercise tolerance.

4498
Late-breaking abstract: Preclinical evaluation of an inhibitor of cytosolic
phospholipase A2α for the treatment of asthma
Christopher Hewson1, Sheena Patel1 , Luigino Calzetta2, Hinnah Campwala1,
Suzanne Havard3, Emma Luscombe1, Philip Clarke1, Peter Peachell3,
Maria Matera4, Mario Cazzola2, Clive Page5, William Abraham6,
Cara Williams7, James Clark7, Nicholas Clarke1, Michael Yeadon1. 1Allergy &
Respiratory Research Unit, Pfizer, Sandwich, Kent, United Kingdom; 2Unit of
Respiratory Clinical Pharmacology, Dept. Internal Medicine, University of Rome
“Tor Vergata”, Rome, Italy; 3Academic Unit of Respiratory Medicine, University
of Sheffield, Sheffield, S Yorks, United Kingdom; 4Unit of Pharmacology, Dept.
Experimental Medicine, Second University of Naples, Naples, Italy; 5Sackler
Institute of Pulmonary Pharmacology, King’s College London, London, United
Kingdom; 6Dept. Research, Mount Sinai Medical Center, Miami Beach, FL,
United States; 7Inflammation & Immunity Research Unit, Pfizer, Cambridge, MA,
United States

Asthma is an inflammatory lung disease with considerable requirement for new
and effective therapies. Cytosolic phospholipase A2α (cPLA2α) is the rate-limiting
enzyme responsible for production of eicosanoids implicated in asthma. We in-
vestigated a novel cPLA2α inhibitor, PF-5212372, to establish the preclinical
rationale for asthma. PF-5212372 potently and effectively inhibited prostaglandin
D2 (PGD2) and cysteinyl leukotriene release from human lung mast cells (IC50s
0.29nM and 0.45nM, respectively). In a mixed human lung cell population, PF-
5212372 effectively inhibited leukotriene B4, thromboxane A2 and PGD2 (IC50s
2.6nM, 2.6nM and 4.0nM, respectively), but was less effective against PGE2 release
(IC50 >301nM, p<0.05). In an in vitro cell retention assay, PF-5212372 retained
potency up to 24 h post wash-off. Inhaled PF-5212372 effectively inhibited
late-phase bronchoconstriction (78% inhibition, p<0.001) and airway hyperre-
sponsiveness (94% inhibition, p<0.001) in a sheep model of allergic asthma and
demonstrated good sheep:human translation in sheep lung mast cells (PGD2 IC50
0.78nM). PF-5212372 was shown to inhibit AMP-induced constriction of ex vivo
human bronchial sections (81% inhibition, p<0.01). PF-5212372 was safe and
well tolerated in PhI studies.
These data show that inhibition of cPLA2α using PF-5212372 is effective in a
wide-range of pre-clinical asthma models and demonstrates cell retention that may
yield clinical duration of action. PF-5212372 may represent a new therapeutic
option for the treatment of asthma.

4499
Late-breaking abstract: Inhaled calcium salts reduce tobacco smoke induced
airway inflammation and improve lung pathology
Jennifer Kenyon1, Paul Woodman2, Dianne Spicer2, Paulette Wright1,
Vince Russell2, Robert Clarke1, David Hava1. 1R&D, Pulmatrix, Inc., Lexington,
MA, United States; 2R&D, Argenta Discovery, Slough, United Kingdom

Rationale: Acute exacerbations (AE) of COPD are associated with bacterial and
viral infection, however no available therapy broadly targets infection to prevent
AEs. We have developed a novel host-targeted therapy based on the inhalation of
dry powder (DP) calcium (Ca) salts that is broadly anti-infective and applicable to

AE control. The goal of this study was to evaluate the impact of inhaled Ca salts
on inflammation in an acute model of tobacco smoke (TS) exposure.
Methods: C57BL6 mice were exposed to TS for 4d or 11d. Treatments with
salt-based DP (40μmol/kg) were delivered by inhalation exposure. A p38 MAP
kinase inhibitor (100μg/kg) was used as a positive control. Mice were euthanized
24h after the last TS exposure, BAL cells were quantified and histopathology
performed.
Results: In a 4d exposure model, treatment with Ca-based DP (PUR118) once daily
1h or 6h before TS reduced inflammatory cells [for 1h, macrophages (52%) and
neutrophils (62%)] compared to control DP (p<0.01). Treatment with magnesium
(Mg)-based DP 1h before TS reduced macrophages 21% (p<0.05); however, neither
Mg nor sodium treatment reduced neutrophils. In an 11d exposure model, PUR118
reduced inflammation in prophylactic or therapeutic dosing regimes and markedly
reduced the severity and incidence of peri-vascular and peri-bronchiolar inflam-
mation, bronchiolitis, alveolitis, and pneumonitis by histopathological analysis.
Conclusions: Ca-based DP reduced TS induced inflammation and improved lung
pathology with equivalent efficacy to the p38 MAP kinase inhibitor. By targeting
the infectious cause of AEs and baseline airway inflammation, inhaled Ca DP
provides a novel multi-pronged approach for AE control.

461. Innovative diagnostic methods for lung
cancer

4500
Late-breaking abstract: Serum concentrations of new factors (IL-20, galectin
3, IL-29 and IL-33) involved in angiogenesis in patients with advanced
non-small cell lung cancer (NSCLC)
Wojciech Naumnik, Maria Ossolinska, Katarzyna Niewiarowska,
Elzbieta Chyczewska. Department of Pulmonology, Medical University of
Bialystok, Bialystok, Poland

There are several factors involved in angiogenesis, not tested yet, whose role is not
clear in patients with lung cancer. Our pilot study was carried out to analyze the
serum IL-20, Galectin 3, IL-29 and IL-33 (ELISA) in patients with non-small cell
lung cancer (45 NSCLC) before chemotherapy, 15 sarcoidosis (BBS), 8 hyper-
sensitivity pneumonitis (HP) and 15 healthy controls (H). Serum concentration of
IL-20 was highest in NSCLC, lower in BBS and H, and lowest in HP (45,1±2 vs
41,88±11 vs 40±5,5 vs 36,09±2,7 pg/ml; p=0,01). The levels of Galectin 3 was
highest in HP, lower in BBS, NSCLC, lowest in H (2,5±0,3 vs 1,2±0,4 vs 0,9±0,5
vs 0,8±0,1 pg/ml; p=0,03). The highest level of IL-29 was in HP, lower in NSCLC
and H, the lowest in BBS (85,70±12 vs 53,65±2,8 vs 45,22±2,5 vs 38,68±1,7
pg/ml; p=0,003). Serum levels of IL-33 was lowest in H, higher in NSCLC and
BBS, the highest in HP (3,57±0,9 vs 4,1±0,5 vs 5,56±3,7 vs 7,24±1,5 pg/ml; p=
0,02). Serum levels of IL-29 and IL-33 were lower in patients with metastases of
NSCLC (IL-29: 85,19±18 vs 48,33 pg/ml; p=0,03; IL-33: 4,54±4,2 vs 3,61±2,1
pg/ml; p=0,04). There were no significant differences in serum IL-20, Galectin 3,
IL-29 and IL-33 in relation to a response to a therapy.A correlations were found
between IL-33 and Galectin 3 concentrations (R= 0.60). Summing up, serum
concentrations of IL-20, Galectin 3, IL-29 and IL-33 were higher in patients with
NSCLC than in healthy people. Their clinical usefulness in the diagnosis of cancer
seems to be weak, but this requires further investigation.

4501
Diagnostic accuracy of SELDI-TOF-MS (surface enhanced laser
desabsorbtion ionization time of flight mass spectrometry) method in early
diagnosis of lung cancer
Cebrail Simsek1, Özlem Sönmez1, Ahmet Yurdakul2, Füsun Özmen3,
Nurullah Zengin3, Atilla Keyf1, Dilek Kubilay4, Özlem Gülbahar5,
Senem Karatayli6, Mithat Bozdayi6, Can Öztürk2. 1Atatürk Chest Disease and
Surgery Reseach Hospital, Department of Pulmonary Medicine, Ankara, Turkey;
2Gazi University, Faculty of Medicine, Department of Pulmonary Medicine,
Ankara, Turkey; 3Numune Hospital, Department of Oncology, Ankara, Turkey;
4Oncology Hospital, Department of Oncology, Ankara, Turkey; 5Gazi University,
Faculty of Medicine, Department of Biochemistry, Ankara, Turkey; 6Ankara
University, Faculty of Medicine, Institute of Hepatology, Ankara, Turkey

Objective: Early diagnosis of lung cancer is critical for successful treatment and
improving the outcome of patients. The cancer cells synthesize proteins as well
as all of the other cells. Cancer may be recognised with these proteins profiles
analysed with any methods. With SELDI-TOF-MS method, protein profiles can
be obtained from serum, pleural fluid, urine and tissue samples.
The goal of this study was to identified protein profiles and to distinguish lung
cancer patients from healty individuals by serum protein profiles.
Methods: 170 patients with lung cancer, 53 individuals with no evidence lung
cancer but high risk for lung cancer and 47 healthy individuals totally 270 individ-
uals were included in this study. Venous samples were taken from all cases. All
of the serum samples were analyzed by SELDI-TOF-MS method for proteomics
investigation.
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Results: SELDI-TOF spectra of patients with lung cancer, healthy control and
high risk are shown for the most discriminatory peaks of 11480 m/z, 11547 m/z
and 11679 m/z.

Discriminatory proteomic features between lung cancers and healthy controls

Proteomic feature (m/z) p value AUROC Average intensity of Average intensity of
lung cancer cases healty controls

11679 3.12 0.88 1.24 –
11480 1.35 0.87 0.88 –
11547 4.87 0.87 1.03 –

These proteomic features were present in only lung cancer group, but not in healthy
control or high risk groups.
Conclusion: SELDI-TOF-MS method can correctly distinguish patients with lung
cancer from healthy individuals and SELDI-TOF-MS method may be a new tool
in diagnosis and screening test for lung cancer.

4502
Bioconductance as adjunctive technique for evaluation of patients with lung
masses detected by chest CT
Karleen Callahan, Rex Yung, Ming-Ying Zeng, Michael Garff. Clinical Affairs,
FreshMedx Inc, Salt Lake City, UT, United States Medicine and Oncology, Div of
Pulmonary Critical Care, Johns Hopkins University, Baltimore, MD, United
States Medicine, Pulmonary & Critical Care Medicine, Johns Hopkins University,
Baltimore, MD, United States

Introduction: CT screening may reduce LC mortality in high risk subjects but
also find many masses with indeterminate features resulting in invasive procedures
for benign lesions.
Aims: We hypothesize that trans-thoracic bioelectrical conductance measurements
may discriminate benign from malignant CT-detected lesions.
Methods: 41 subjects with CT-detected masses and or lung cancer symptoms
such as cough, hoarseness, dyspnea, hemoptysis, weight loss or recurrent res-
piratory infections enrolled. Prior to biopsy, measured 9 parameters at 62 sites
were conducted with Bioconductance Scan Platform (BSP). For each subject a
composite score from collected data was calculated and an optimal cut-point set
to discriminate between the malignant and benign outcomes selected.
Results: 26 pathology-confirmed NSCLC, 2 SCLC, 1 carcinoid whereas 12 had
a benign outcome based on pathology (9) or stable follow-up CT (3). BSP data
for LC cases: 26 true positives, 3 false negatives (including the carcinoid), 90%
sensitivity. For benign cases, the BSP resulted in 1 false positive,11 true negatives,
92% specificity. The overall ROC from BSP analysis was 91%.

Conclusion: BSP bioconductance measurements is associated strongly with a
thoracic cancer or benignity. A technology that non-invasively provides adjunctive
information to CT scanning to decide whether biopsy or further follow-up is
appropriate will be an important clinical tool.

4503
Amorfous components of the extracellular matrix have impact as new
biochemical markers on malignancy characterization and prognosis of
non-small cell lung cancer
Maristela Peres Rangel1, Vanessa Karen de Sá1, João Roberto Maciel Martins2,
Edwin Roger Parra1, Aline Mendes2, Dirce Carrasco3, Eloísa Olivieri3, Vera
Luiza Capelozzi1. 1Pathology, Faculdade de Medicina da Universidade de São
Paulo, São Paulo, SP, Brazil; 2Biochemistry and Molecular Biology,
Universidade Federal de São Paulo, São Paulo, SP, Brazil; 3Pathology, Hospital
AC Camargo, São Paulo, SP, Brazil

Introduction: Many have reported that glycosaminoglycans (GAGs) have different
behaviors in the presence of malignant tissues.In this study, we examined different
GAGs concentrations and their impact on diagnosis and/or prognosis of patients
with non small cell lung cancer.
Methods: Sulfated GAGs and Hyaluronic Acid (HA) were examined in tumoral and
non-tumoral tissues from 45 lung cancer patients.Tissue samples were dehydrated
and incubated with a proteolytic enzyme.The levels of HA were measured by a
noncompetitive ELISA-like fluorometric assay. The sulfated GAG chains (heparan,

dermatan and chondroitin sulfate - HS, DS and CS), were precipitated, dissolved
in DNAse and their concentrations were identified after gel electrophoresis.
Results: HS and HA showed significantly higher concentration in tumoral than in
normal areas (p=0.02 and p=0.0001, respectively; Fig. 1A/B). The Kaplan-Meier
survival curves shows that tissues with lower concentrations of HA have better
long-term survival than those with higher concentrations (Log Rank=3,59; p=0.05;
Fig. 1C). One hundred% of tumoral areas presented CS while the normal almost
never (p=0.0001; Fig. 1D).

Conclusions: The results presented suggest a possible role of these molecules
on lung cancer development, but more importantly provide potential biochemical
markers for differentiating normal from lung cancer patients.

4504
Interferon (-alpha, -beta, and -omega) receptor 2 (IFNAR2) is a prognostic
biomarker for lung cancer
Nobuhisa Ishikawa1, Noboru Hattori1 , Sonosuke Tanaka1, Yasushi Horimasu1,
Akihito Yokoyama2, Nobuoki Kohno1. 1Departments of Molecular and Internal
Medicine, Graduate School of Biomedical Sciences, Hiroshima University,
Hiroshima, Japan; 2Department of Hematology and Respiratory Medicine, Kochi
Medical School, Kochi University, Nankoku, Japan

Background: The type I interferon receptor subunit, interferon (-alpha, -beta, and
–omega) receptor 2 (IFNAR2), has been reported to be overexpressed in sev-
eral malignancies, primarily adenocarcinomas (ADCs). However, the biological
significance of IFNAR2 in human lung cancer has not yet been studied.
Methods: Immunohistochemical analysis of 113 surgically resected non-small cell
lung cancer specimens was performed. Serum concentrations of IFNAR2 were
also determined by an enzyme-linked immunosorbent assay in 157 lung cancer
patients and 164 healthy volunteers.
Results: IFNAR2 overexpression was observed in all histological types of lung
cancers examined. Furthermore, strong IFNAR2 expression was associated with
shorter progression-free survival (PFS) and overall survival (OS) (p < 0.0001
and p =0.0110, respectively) in non-small cell lung cancer patients. Multivariate
analyses confirmed its independent prognostic value for PFS and OS (p < 0.0001
and p= 0.0222, respectively). IFNAR2 serum levels were also significantly higher
in lung cancer patients than in healthy volunteers (p < 0.0001).
Conclusions: IFNAR2 overexpression was observed in various histological types
of lung cancers, and appears to be associated with lung cancers that behave
aggressively. The results of this study strongly support the potential of IFNAR2 as
a diagnostic and prognostic biomarker for lung cancer.

4505
SHOX2 DNA methylation is a promising biomarker for the diagnosis of lung
cancer in plasma
Bernd Schmidt1, Christoph Kneip2, Anke Seegebarth3, Michael Fleischhacker4,
Volker Liebenberg5, Dimo Dietrich6. 1Pneumology, University Hospital Halle,
Halle, Germany; 2Molecular Diagnostics, Theracode GmbH, Mainz, Germany;
3Molecular Diagnostics, Bavarian Nordic GmbH, Berlin, Germany; 4Hematology
- Oncology, University Hospital Charité, Berlin, Germany; 5Molecular
Diagnostics, Epigenomics AG, Berlin, Germany

Background & objectives: SHOX2 DNA methylation (mSHOX2) has been shown
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previously to identify lung cancer in bronchial aspirates and a test for mSHOX2
is available in Europe as an IVD test to aid pathologists in the diagnosis of lung
cancer. DNA methylation biomarkers can also be used to detect tumor-derived
circulating DNA in blood. The objective of the present study was to develop a
modified assay for detection of mSHOX2 in plasma and to evaluate the clinical
performance in patients.
Methods: A real time PCR duplex assay originally developed for quantification of
mSHOX2 in a high background of unmethylated DNA in bronchial aspirates was
modified for the unique requirements of plasma. Following assay optimization,
quantitative real-time PCR was used to analyze mSHOX2 in plasma samples (n =
411). A training study was performed to determine a cut-off for patient classifica-
tion (n = 20 lung cancer patients, n = 20 controls) and the resulting cut-off was
verified in a testing study (n = 202 stages I – IV lung cancer patients, n = 169
controls, including patients with other cancers like e.g. of prostate).
Results: The assay reliably detected 15 pg of methylated DNA in a background
of 50,000 pg unmethylated DNA. The mSHOX2 assay differentiated lung cancer
patients from controls with a sensitivity of 60% and a specificity of 90%. Patients
with stages II (72%), III (55%) and IV (83%) lung cancer were detected at a
higher sensitivity as compared with stage I patients (27%). Small-cell lung cancer
(80%) and squamous cell carcinoma (63%) were detected at higher sensitivity than
adenocarcinoma (39%).
Conclusions: mSHOX2 is a promising biomarker for detection of malignant lung
disease in plasma.

4506
Circulating tumor cells in chronic obstructive pulmonary disease patients
Céline Sanfiorenzo1,2 , Karine Risso3, Valérie Sellam2, Véronique Hofman1,4,5 ,
Marius Ilie1,4 , Elodie Long4, Eric Selva5, Christelle Bonnetaud5,
Charles-Hugo Marquette1,2, Paul Hofman1,4,5. 1EA4319, University of Nice
Sophia, Nice, France; 2Pneumology, Pasteur Hospital, Nice, France; 3Infectious
Diseases, Archet Hospital, Nice, France; 4Laboratory of Clinical and
Experimental Pathology, Pasteur Hospital, Nice, France; 5Human Biobank,
Pasteur Hospital, Nice, France

Introduction and hypothesis: Migration of circulating tumor cells (CTC) in the
blood stream is certainly an early event occurring during lung carcinogenesis.
Chronic obstructive pulmonary disease (COPD), even in early stages, is associated
with a higher incidence of lung cancer in smokers and ex-smokers. The purpose
of this study was to look for the presence of CTC in a cohort of smokers having a
COPD.
Methods: The presence of CTC was searched in 50 COPD patients, using both the
CellSearch (CS) and the isolation by size of epithelial tumor (ISET) cells methods.
Results were compared to the detection of CTC in a group of 30 patients with
stage IIIB or IV non-small cell lung cancer (NSCLC) and in a group of 30 healthy
individuals.
Results: 4/50 (8%) COPD patients had CTC (mean=4; range, 2-8 CTC) detected by
CS and/or ISET methods. 18/30 (60%) of advanced stages NSCLC patients showed
CTC (mean=16; range, 2-86). No CTC were detected in healthy individuals.
Conclusion: The detection of CTC using the CS and/or the ISET methods is a
rare biological event in COPD smoker patients. In this regard, the potentiality of
the CS and the ISET methods as tools for detecting early blood biomarkers of lung
carcinogenesis is challenging.

4507
A step towards easier diagnosis of lung cancer: Detection of volatile organic
compounds in air releasing tumour samples with ion- and differential
mobility spectrometry
Julia Isabella Kurth1, Kaid Darwiche1, Dirk Theegarten1, Jörg-Ingo Baumbach2,
Roman Purkhart3 , Lutz Freitag1. 1Pneumology, Ruhrlandklinik, University
Hospital Essen, Essen, Germany; 2Microfluidies and Clinical Diagnostics, KIST
Europe, Saarbruecken, Germany; 3Clinical Research, Becherconsult, Bernau,
Germany

Introduction: Lung cancer is the tumour with the highest mortality rate in the
western world.
Unfortunately, the diagnostic process is still extensive.
The detection of Volatile Organic Compounds (VOCs) in air releasing tumour
samples might be a method to accelerate the process of gaining first results.
Objectives: The goal in this study was to develop a method using VOCs in the
detection of characteristic peaks to determine tumour containing tissue and to
specify tumour entities with air samples.
Methods: Employing an Ion Mobility Spectrometer (IMS) and a Differential
Mobility Spectrometer (DMS), 30 tumour and lung samples were placed into an
aluminium lung simulator and analysed by the DMS and IMS via side-stream
Teflon tube.
Tumour containing samples were compared to non-tumour samples from the same
indivudual in order to distinguish between characteristic peaks. Furthermore the
peaks were statistically analysed.
Results: The results showed various characteristic peaks and clusters in both mea-
suring devices. These were able to differentiate between tumour and non-tumour
samples (e.g. peak“P38”, p=0,0003 in adeno carcinoma samples), as well as be-
tween the tumour entities. In addition certain peaks (e.g.“P38”in the squamous
cell carcinoma samples) were lower in the tumour group.

Conclusion: VOCs are able to discriminate between tumour entities and also to
detect tumour containing tissue. In future research projects IMS and DMS should
be compared with a closer view on standardizing peaks in order to and gain further
opportunities for more precise tumour detection.

462. Appropriate use of antibiotics in respiratory
infections in Europe (the GRACE project)

4508
Changing GPs’ antibiotic prescribing behaviour in five European countries:
A qualitative study within the GRACE project
Sibyl Anthierens1,2,3 , Sarah Tonkin-Crine4, Elaine Douglas4, Lucy Yardley4,
Herman Goossens2,3, Theo Verheij5, Samuel Coenen1,2,3. 1Centre of General
Practice, University of Antwep, Antwerp, Belgium; 2Vaccine & Infectious Disease
Institute (Vaxinfectio), University of Antwerp, Antwerp, Belgium; 3Laboratory of
Medical Microbiology, University of Antwerp, Antwerp, Belgium; 4Health
Psychology, University of Southampton, Southampton, United Kingdom; 5Julius
Center for Health Sciences and Primary Care, UMC Utrecht, Utrecht,
Netherlands

Background: In the last stage of the GRACE project a pragmatic trial was done to
assess the effects of comuunication training and the use of a CRP test on antibiotic
treatment of lower respiratory tract infections. The current study assessed the feasi-
bility and acceptability of the intervention in this trial across 5 European countries
(Belgium, Netherlands, Poland, Spain, UK). The aim was to elicit GP and patient
attitudes before the intervention, in order to adapt the interventions as necessary.
Method: 30 GPs and 13 patients from the 5 countries were interviewed before the
intervention using a “think aloud” approach. Data were coded following techniques
taken from framework analysis.
Findings: GPs across all countries were supportive of the aims of the imple-
mentation trial, approved of the strong evidence base supporting the training and
found the web-based format appealing. Country-specific differences often reflected
differences in health systems, and highlighted where the intervention could be tai-
lored. The patient data highlighted the importance of the When and How of using
the booklet asvery important in the success of the use of the booklet. Analyses of
patient data gathered during the intervention will also be presented if available.
Discussion: The findings provide valuable insights informing future development
of behavioural interventions across Europe regarding antibiotic use.

4509
The effect of amoxicillin in lower respiratory tract infection (LRTI):
A placebo controlled RCT in 16 primary care GRACE networks from 12
countries in Europe
Paul Little1, Beth Stuart1, Theo Verheij3, Chris Butler4, Michael Moore1,
Samuel Coenen5, Maciek Godycki-Cwirko6, Artur Mierzecki7,
Slawomir Shlabicz8, Antoni Torres9, Jordi Almirall10, Peter Edwards11,
Tom Schaberg12, Sigvard Mölstad13, Francesco Blasi14, An De Sutter15,
Janko Kersnik16, Helena Hupkova17, Pia Touboul18, Mark Mullee1,
Herman Goossens2. 1Primary Care Medical Group, University of Southampton
Medical School, Southampton, United Kingdom; 2Laboratory of Medical
Microbiology, University of Antwerp, Antwerp, Belgium; 3Julius Center for
Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht,
Netherlands; 4Department of General Practice, Cardiff University, Cardiff,
United Kingdom; 5Department of General Practice, University of Antwerp,
Antwerp, Belgium; 6Department of Family and Community Medicine, Medical
University of Lodz, Lodz, Poland; 7Independent Laboratory of Family Physician
Education, Pomeranian Medical University, Szczecin, Poland; 8Department of
Family Medicine and Community Nursing, Medical University of Bialystok,
Bialystok, Poland; 9Servei de Pneumologia, Institut Clinic del Torax, Barcelona,
Spain; 10Intensive Care Unit, Hospital de Mataro, Mataro, Spain; 11Ely Bridge
Surgery, Ely Bridge Surgery, Cardiff, United Kingdom; 12Zentrum für
Pheumologie, Diakoniekrankenhaus Rotenburg, Rotenburg, Germany; 13Unit of
Research and Development in Primary Health Care, Jonkoping, Jonkoping,
Sweden; 14Istituto Malattie Respiratorie, University of Milan, Milan, Italy;
15Ghent University, University Hospital, Ghent, Belgium; 16Zdravstveni dom
Jesenice, Zdravstveni dom Jesenice, Jesenice, Slovenia; 17Faculty of Pharmacy,
Comenius University Bratislava, Bratislava, Slovakia (Slovak Republic);
18Département de Santé Publique, Hôpital de l’ Archet 1, Nice, France

Introduction: LRTI is the commonest acute presentation managed in primary care
and still a major driver of antibiotic prescribing. Systematic reviews of placebo
controlled studies are small (<1000).
Aim: To determine the effectiveness of amoxicillin for lower respiratory tract
infection.
Methods: 2054 patients presenting with uncomplicated acute cough (<4 weeks)
as the main symptom were randomised to amoxicillin 1g three times a day or
placebo for 7 days. Patients completed validated symptom diaries for symptom
severity (7 point scale) and duration. Notes were reviewed for repeat consultations
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Results: 593 of trial population (28%) were aged 60+, and symptom severity
documented and duration were documented in 87% of patients. There was no
significant difference in symptoms severity in the first 4 days after seeing the
doctor (placebo mean 1.69, antibiotic 1.62; difference -0.07 (-0.18 to 0.06)), and
no significant difference in the proportion with moderately bad or worse symptoms
at 7 days (47% vs 40% respectively, p=0.07 NNT 14). Among the subgroup
of patients aged 60 or over there was no evidence of selective benefit. 5% more
patients in the antibiotic group compared with the placebo group developed nausea,
rash or diarrhoea (NNH 20).
Conclusion: Antibiotics are very unlikely to provide meaningful symptomatic
benefit in LRTI for most patients, and any benefit is likely to be similar to the
magnitude of harm.

4510
Undetected chronic obstructive lung disorders in patients presenting with
acute cough in primary care: Results from the European GRACE study
Lidewij Broekhuizen1, Saskia van Vugt1, Peter Zuithof1, Chris Butler2,
Samuel Coenen3, Herman Goossens4, Paul Little5, Theo Verheij1. 1Julius Center
for Health Sciences and Primary Care, University Medical Center Utrecht,
Utrecht, Netherlands; 2Department of Primary Care & Public Health, Cardiff
University School of Medicine, Cardiff, United Kingdom; 3Department of
General Practice, University of Antwerp, Wilrijk, Belgium; 4Microbiology,
University of Antwerp, Wilrijk, Belgium; 5Faculty of Medicine and Health and
Life Sciences, University of Southampton, Southampton, United Kingdom

Introduction: Cough is among the most frequently presented complaints, and a
suitable opportunity to consider the presence of underlying asthma or COPD.
Aim: To determine the prevalence of undetected chronic obstructive lung disorders
in patients consulting their general practitioner (GP) with acute cough.
Methods: For this cross sectional diagnostic study, 2532 adult patients without
known asthma or chronic obstructive pulmonary disease (COPD), attending their
GP with complaints of cough ≤ 28 days, were recruited from 12 European coun-
tries. All subjects underwent spirometry at day 28 after inclusion. Asthma was
defined present if there were recurrent complaints of wheezing, cough or dyspnoea,
AND an increase of the forced expiratory volume in one second (FEV1) ≥ 12% or
> 200 ml after bronchodilation. COPD was defined present according to two cut
off values for the (post bronchodilator) ratio of the FEV1 to the forced expiratory
volume (FEV1/FVC ratio): 1. below 0.7 (“fixed ratio”); 2. below the lower limit
of normal (LLN) according to age, gender and height.
Results: 336 subjects had asthma (13%), and according to the used definitions
of COPD 1 and 2, respectively 246 (10%) and 168 (7%) subjects had COPD.
Spearman’s Correlation between GOLD and LLN was 0.71. There was discrepancy
between the GOLD and LLN definition for COPD in especially the elderly and
the very young.
Conclusions: In patients presenting acute cough, undiagnosed asthma was more
frequent than undiagnosed COPD. Different definitions for obstructive spirometry
results led to large differences in the proportion of patients classified with COPD.

4511
Developing clinical definitions of LRTI for research and primary care
practice in Europe: A consensus study using the GRACE Network of
Excellence
Giles Greene1, Kerenza Hood2, Samuel Coenen3, Theo Verheij4, Paul Little5,
Herman Goossens3, Christopher Butler1. 1Department of Primary Care and
Public Health, Cardiff University, Cardiff, United Kingdom; 2South East Wales
Trials Unit (SEWTU), Department of Primary Care and Public Health, Cardiff
University, Cardiff, United Kingdom; 3Vaccine & Infectious Disease Institute
(VAXINFECTIO), University of Antwerp, Antwerp, Belgium; 4University Medical
Center Utrecht, Julius Center for Health, Sciences and Primary Care, Utrecht,
Netherlands; 5School of Medicine, University of Southampton, Southampton,
United Kingdom

Introduction: Antibiotic prescriptions for LRTI accounts for a large proportion
of antibiotic consumption and many of these prescriptions do not benefit patients
and contribute to the growing problem of antibiotic resistance. Addressing the
primary care research agenda to improve evidence-based management requires
clear definitions of clinical entities.
Aim: We aimed to generate definitions for four LRTIs; community-acquired pneu-
monia, acute bronchitis, acute exacerbations of chronic obstructive pulmonary
disease, and acute infective exacerbations of asthma, that apply to clinical practice
and low intensity investigation research settings in European primary care.
Methods: Candidate definitions elicited from a systematic review of literature and
a nominal group meeting were the put to a Delphi panel of selected experts from
Europe and the US over three rounds. The definitions achieving high consensus
were then tested for usability by an expert panel.
Results: 253 papers met our search criteria. The nominal group meeting generated
highly ranked definitions for two LRTIs. The Delphi panel considered five can-
didate definitions derived from the systematic review and nominal group meeting
and agreed upon definitions and open comments for the expert panel to assess the
“usability” of these emerging definitions.
Conclusion: We combined empirical evidence with expert opinion for the devel-
opment of a set of clinically based definitions for the five most common LRTIs
presenting in general practice.

4512
Detecting pneumonia in patients with acute cough in primary: Results from
the European GRACE study
Saskia van Vugt1, Lidewij Broekhuizen1, Peter Zuithoff1, Pim de Jong2,
Greet Ieven3, Herman Goossens3, Christine Lammens3, Samuel Coenen3,
Chris Butler4, Paul Little5, Theo Verheij1. 1Julius Center for Health, Sciences
and Primary Care, University Medical Center Utrecht, Utrecht, Netherlands;
2Department of Radiology, University Medical Center Utrecht, Utrecht,
Netherlands; 3Department of Medical Microbiology Vaccine & Infectious Disease
Institute, University Hospital Antwerp, Antwerp, Belgium; 4Department of
Primary Care and Public Health, Cardiff University, Cardiff, United Kingdom;
5Department of Primary Care and Public Health, University of Southampton,
Southampton, United Kingdom

Introduction: It is still unclear what the best strategy to detect pneumonia in
primary care patients should be.
Aim: To quantify the diagnostic value of history, physical examination and the
added value of inflammation markers in detecting pneumonia in patients presenting
with acute cough in primary care.
Methods: 2820 adult patients attending their general practioner with complaints of
cough ≤28 days, were recruited from 12 European countries. Patient’s history and
physical examination were recorded on the day of presentation. C-reactive protein
(CRP) and pro-calcitonin (PCT) were drawn from venous blood samples and chest
radiographs were taken within the next three days. Pneumonia was diagnosed
by chest X-ray. With multivariable logistic regression a diagnostic model was
developed for diagnosing or ruling out pneumonia.
Results: 140 patients had radiographic pneumonia (5%). Symptoms and signs with
independent diagnostic value were; absence of runny nose, presence of breath-
lessness, diminished vesicular breathing and crackles on auscultation, tachycardia
(pulse >100/min), and temperature >37.8°C. Combined these items showed an
area under the ROC curve of 0.70 (95% confidence interval 0.65-0.75). A combi-
nation of the 2 strongest predictors (crackles and temperature >37.8, n=30) had
a positive predictive value for pneumonia of 37%. Analysis of the added value of
CRP and PCT is in progress; results will be available in the presentation.
Conclusions: Radiographic pneumonia is uncommon in adults presenting in pri-
mary care with acute cough. Brief history and physical examination can help
discriminate between those at high and low risk for pneumonia.

4513
GRACE Network of Excellence: Genetic susceptibility to lower respiratory
tract infections in Europe
Anna Rautanen1, Tara Mills1, Stephen Chapman1, Christine Lammens2,
Margareta Ieven2, Adrian Hill1 . 1Wellcome Trust Centre for Human Genetics,
University of Oxford, Oxford, United Kingdom; 2Department of Medical
Microbiology, University Hospital Antwerp, Antwerp, Belgium

Introduction: Lower Respiratory Tract Infection (LRTI) is one of the leading
reasons for seeking medical care in Europe. However, not everyone is equally
susceptible to LRTI.
Aims and objectives: To identify host genetic factors that may play an important
role in explaining this inter-individual variation in susceptibility to LRTI.
Methods: DNA was extracted from blood samples of 3000 cases and 3000
matched controls recruited within the GRACE study. Single nucleotide polymor-
phisms (SNPs) in 19 genes, selected based on our earlier studies on severe LRTI
(invasive pneumococcal disease (IPD)), were genotyped with Sequenom’s iPLEX
technology.
Results: SNPs in the genes PTPN22 (Arg620Trp: p=0.037, OR 2.0) and NFKBIZ
(rs616597: p=0.022, OR 0.87; rs600718: p=0.028, OR 0.87) associated with LRTI
in the initial analysis which included half of the cases and controls. PTPN22 is a
lymphoid specific protein tyrosine phosphatase that regulates the immune response
through T-cell signalling. NFKBIZ is one of the NFκB inhibitors and thereby
affects the transcription of pro-inflammatory genes. Genotyping of the rest of the
samples is ongoing. In addition, more candidate genes possibly involved in the
host immune response to viral infections will be genotyped. In the further analyses,
cases will be subdivided based on the microbiological cause of their LRTI, namely
between bacterial and viral infection, and further to specific pathogens.
Conclusions: Host genetic factors involved in the pathogenesis of IPD might also be
important in defence against milder LRTIs. Identification of these factors may po-
tentially lead to more individualised detection, treatment, and prevention of LRTIs.

4514
Lower respiratory tract infections in the European GRACE primary care
network: Bacterial causes or do viruses also matter?
Margareta Ieven1, Katherine Loens1, Frank Coenjaerts2, Christine Lammens1,
Anouk Vanderstraeten1, Theo Verheij2, Paul Little3, Herman Goossens1,
Eric Claas4, Anton van Loon2. 1Vaccine and Infectious Disease Institute,
University of Antwerp, Antwerp, Belgium; 2Department of Virology, University
Medical Centre Utrecht, Utrecht, Netherlands; 3Department of Primary Care
Research, University of Southampton, Southampton, United Kingdom;
4Department of Medical Microbiology, Leiden University Medical Center, Leiden,
Netherlands

Especially the role of the newly recognised viruses is not well known in adult
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lower respiratory tract infections in the community (LRTI). We investigated the
role of S. pneumoniae (S.pn), Haemophilus spp (H.spp) and viruses in LRTI in
the GRACE primary care network (PCN) using culture and real-time nucleic acid
amplification tests (RT-NAATs) From 10/2007-04/2010 3102 patients with LRTI
were enrolled in a prospective study in 16 PCNs in 12 EU countries. Nasopha-
ryngeal swabs (NPS) and sputa for culture of S.pn and H.spp were collected
and frozen until transport to the central lab for nucleic acid (NA) extraction.
Aliquots of NA extracts were sent to the LUMC and UMC-U for detection
of influenzaviruses (INF) A/B, parainfluenzavirus (PIV)1-4, human rhinoviruses
(HRV), human metapneumovirus (hMPV), respiratory syncytial virus (RSV), ade-
novirus (HAdV), Bocavirus (BOCA), coronaviruses (HCoV) OC43, NL-63, 229E,
polyomaviruses KI and WU by in-house RT-PCR.
In 3082/3102 patients a NPS was collected. An aetiologic agent was detected in
77% of patients: S.pn and H.spp in 9.1% and 14.9% respectively; a respiratory
virus in 53.1%: HRV 18.6%, INF 11.1%, HCoV 7.4%, hMPV 4.4%, RSV 4.4%,
polyomaviruses 2.8%, PIV 2.5%, HAdV 1.4%, BOCA 0.5%. For most viruses no
significant differences were observed in prevalence between the 3 winters. In <5%
of patients persistence of respiratory virus was seen in the follow up visit.
This is the largest aetiologic study on LRTI in PCNs: in ±80% of the patients a
microbial aetiology was found, over 50% were viral infections: HRV’s account
for the majority. Use of RT-NAATs results in a significant improvement of the
aetiologic diagnosis LRTI.

463. Biomarkers in sarcoidosis

4515
The role of vitamin D3 in the local inflammatory process in sarcoidosis (SA)
Anna Kowalska1, Elzbieta Puscinska1, Anna Goljan-Geremek1,
Agnieszka Skoczylas1, Justyna Czerniawska1, Adriana Rozy2, Paulina Jagus2,
Joanna Chorostowska-Wynimko2, Dorota Górecka1. 12nd Department of
Respiratory Medicine, Institute of TB & Lung Diseases, Warsaw, Poland;
2Laboratory of Molecular Diagnostics and Immunology, Institute of TB & Lung
Diseases, Warsaw, Poland

Background: SA is an inflammatory disease characterized by granulomas that
can produce 1.25(OH)2D hormone. No reports are available in the literature on
the role of vitamin D3 derivatives in the local inflammation.
Aims: To assess the role of vitamin D3 derivatives in the local inflammatory pro-
cess in SA based on the determination of their concentration in the bronchoalveolar
lavage fluid (BALF) as well as in exhaled breath condensate (EBC).
Material and Methods: In 108 pts (48 women, 60 men; (mean±SD) age 44.3±9.5
yrs, BMI=27.5±4.8) with SA stage I-IV we measured 1.25(OH)2D (pg/m),
25(OH)D (ng/ml) in serum, EBC and BALF.
Results: Results are shown below:

Table 1

Concentration of vitamin D3 Mean value ± SD

25D serum 15.5±8.1
1.25D serum 54.2±22.8
25D BALF 7.4±1.4
1.25D BALF 8.9±3.1
25D EBC 7.7±3.8
1.25D EBC 8.5±3.1
LD serum 4.5±3.1

LD = 1.25(OH)2D/25OHD.

Table 2

Correlations of vitamin D3 concentration to R p

1.25D serum/macrophage rate in BALF 0.35 0.001
1.25D serum/lymphocyte rate in BALF –0.33 0.002
1.25D BALF/neutrophil rate in BALF –0.21 0.047
1.25D EBC/neutrophil rate in BALF –0.22 0.039
25D serum/CD4 lymphocyte count in BALF –0.28 0.013
LD serum/cell count in BALF 0.24 0.025

LD = 1.25(OH)2D/25OHD.

No correlation was found between 25OHD or 1.25(OH)2D and CD8 lymphocyte
count or BALF CD4/CD8.
Conclusions: 1. It is possible to measure vitamin D3 derivates concentration in
BALF and EBC. 2. Many correlations found between macrophage, lymphocyte
and neutrophil counts in BALF and concentration of 1.25D and 25D in serum,
BALF and EBC suggest an important role of vitamin D derivates in local and
systemic inflammatory process in SA.
Supported by: Polish Ministry of Science grant No 1594/P01/2007/32

4516
Vitamin D3 and markers of systemic inflammation in sarcoidosis (SA)
Anna Kowalska1, Elzbieta Puscinska1, Anna Goljan-Geremek1,
Agnieszka Skoczylas1, Justyna Czerniawska1, Adriana Rozy2, Paulina Jagus2,
Joanna Chorostowska-Wynimko2, Dorota Górecka1. 12nd Department of
Respiratory Medicine, 2Laboratory of Molecular Diagnostics and Immunology,
Institute of TB & Lung Diseases, Warsaw, Poland

Background: SA is an inflammatory disease characterized by granulomas that can
produce 1.25(OH)2D hormone.
Aims: To assess the relationship between vitamin D3 derivatives concentration in
serum and inflammatory markers in SA.
Material and Methods: In 108 pts (48 women, 60 men; (mean±SD) age 44.3±9.5
yrs, BMI=27.5±4.8) with SA stage I-IV we measured 1.25(OH)2D (pg/m),
25(OH)D (ng/ml) in serum and BALF as well as leukocytes, lymphocyte pheno-
types CD4/CD8, alkaline phosphatase (ALP), ACE, D-dimer, fibrinogen, albumin
and gammaglobulin, phosphorate in serum and 24h calcium urine excretion.
Results: Results are shown below:

Correlations of vitamin D3 concentration to R p

25D serum/ALP –0.22 0.049
1.25D serum/phosphorate –0.26 0.02
25D serum/albumin 0.30 0.005
LD serum/albumin –0.21 0.055
LD serum/leukocytes 0.24 0.031
LD serum/ACE 0.20 0.085
25D serum/D-dimer –0.33 0.002
25D serum/CRP –0.21 0.051
25D serum/CD4 lymphocyte count in BALF –0.28 0.013
1.25D serum/24h calcium urine excretion 0.26 0.023

LD = 1.25(OH)2D/25OHD.

There was no other significant correlation between 25OHD or 1.25(OH)2D and
other evaluated inflammatory markers.
Conclusions: Significant correlations between some inflammatory markers and
25OHD or 1.25(OH)2D concentration in serum may suggests a role of vitamin D3
as an indicators of inflammatory process in SA.
Supported by: Polish Ministry of Science grant No 1594/P01/2007/32

4517
Polymorphisms in CCR5 confer susceptibility to Löfgren’s syndrome and
may regulate the immune response
B. Karakaya1, C.H.M. van Moorsel1, G.T. Rijkers2, A.H.M. van der Helm3,
T.W.J. Huizinga3, J.M.M. van den Bosch1, J.C. Grutters1. 1Department of
Pulmonology, Center for Interstitial Lung Diseases, St Antonius Hospital,
Nieuwegein, Netherlands; 2Department of Medical Microbiology and
Immunology, St Antonius Hospital, Nieuwegein, Netherlands; 3Department of
Rheumatology, Leiden University Medical Center, Leiden, Netherlands

Rationale: Löfgren’s syndrome is an acute and usually self-remitting phenotype
of sarcoidosis. Several studies have found associations between specific gene
polymorphisms and susceptibility to sarcoidosis.
Chemokines are small peptides that mediate monocyte, lymphocyte and neutrophil
chemotactic activity by binding to specific G-protein coupled receptors, such as
CCR5. A study showed that the HHC haplotype of CCR5, with single nucleotide
polymorphism (SNP) rs1799987, was associated with Löfgren’s syndrome.
Objective: We investigated if SNPs of the CCR5 gene were associated with
Löfgren’s syndrome and had an effect on the B-lymphocyte response of patients.
Methods: Hunderd and twenty patients with Löfgren’s syndrome were character-
ized and genotyped for 4 SNPs in CCR5. Our control cohort consisted of 313
self-reported healthy individuals.
Calcium mobilization response to MIP-1a, a ligand of CCR5, was measured in
peripheral blood B-lymphocytes of 18 Löfgren’s syndrome patients (3 male and
15 female) and 3 controls.
Results: Carriage of the G-allele was significantly higher in patients with Löfgren’s
syndrome than in healthy controls (p=0.00557, CI 1.13-2.01, OR 1.505).
Twelve out of 18 patients with Löfgren’s syndrome showed no calcium response,
of which 11 were carriers of the G-allele: 7 GG, 4 GA, 1 AA. Nine of these 12
patients where women. All controls showed a calcium mobilization response upon
stimulation with MIP-1a.
Conclusions: The SNP rs1799987 in the CCR5 genes is associated with Löfgren’s
syndrome. Functionality assays showed that polymorphisms of the CCR5 have an
impact on cellular processes that may regulate the response of B-lymphocytes.

4518
Chitotriosidase: A sensitive biomarker of sarcoidosis
Elena Bargagli, David Bennett, Claudia Maggiorelli, Maria Grazia Pieroni, Rosa
Metella Refini, Maria Grazia Perari, Paola Rottoli. Respiratory Diseases Section,
Department of Clinical Medicine and Immunological Sciences, University of
Siena, Siena, Italy

Chitotriosidase is a member of family of glycosylhydrolases, enzymes involved
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in the degradation of chitin and chitin-like substrate, identified in a wide variety
of organisms. Increased concentrations of chitotriosidase have been reported in
several lysosomal storage diseases and more recently also in sarcoidosis.
In this study chitotriosidase concentrations were evaluated in a population of 233
sarcoidosis patients and 70 controls in order to verify enzyme specificity and
sensibility and to evaluate chitotriosidase prognostic meaning.
Chitotriosidase has been found significantly increased in serum of patients with
sarcoidosis than in controls (p< 0.0001). ROC curve analysis revealed: cut-off
value of 39.50 nmol/h/ml, sensitivity 89,70% and specifity 90%. The analysis of
chitotriosidase in different phenotypic subgroups of patients revealed very high
serum enzyme levels in symptomatic patients requiring systemic steroid therapy
at onset and after disease relapses.
In conclusion as a new potential biomarker of sarcoidosis severity, chitotriosidase
resulted sensitive, reproducible and easily detectable in serum.

4519
Mycobacterial heat shock protein 16 kDa, marker of dormant stage of
mycobacteria, in precipitated circulating immune complexes in sarcoidosis
Anna Dubaniewicz1, Adam Holownia2, Mahavir Singh4. 1Department of
Pulmonology, Medical University of Gdansk, Gdank, Poland; 2Department of
Clinical Pharmacology, Medical University of Bialystok, Bialystok, Poland;
3Department of Genome Analysis, Helmholtz Center for Infection Research and
LIONEX Diagnostics & Therapeutics GmbH, Braunschweig, Germany

M. tuberculosis antigens, e.g., heat shock proteins (Mtb-hsp), genetic factor and
autoimmunity have been explored as potential causes of sarcoidosis (SA). Mtb-
hsp inducing both cellular and humoral immune response may provide a link
between infection and autoimmunity. We have recently demonstrated the presence
of Mtb-hsp70, Mtb-hsp65 and Mtb-hsp16 in sarcoid tissue. Higher occurrence of
serum Mtb-hsp70 than Mtb-hsp65 and Mtb-hsp16 in SA patients could be caused
by sequestration of Mtb-hsp65 and Mtb-hsp16 in circulating immune complexes
(CIs). To test this hypothesis, we have evaluated and quantified Mtb-hsp70, Mtb-
hsp65 and Mtb-hsp16 in precipitated CIs from blood of 20 patients with SA,
19 patients with active tuberculosis (TB) and 21 healthy volunteers using PEG
precipitation and Western Blot. The results showed significantly increased CIs
levels in SA vs TB and Control, whereas there was no difference between TB and
healthy individuals. The Mtb-hsp16, Mtb-hsp65 and Mtb-hsp70 concentrations
in precipitated CIs were significantly higher in SA than in TB and Control, but
there was no difference between TB and Control. In all tested groups, the Mtb-
hsp16 concentration was significantly increased than Mtb-hsp70 and Mtb-hsp65.
In summary, our results show increased presence of Mtb-hsp16, Mtb-hsp65 and
Mtb-hsp70 in precipitated CIs in sarcoidosis comparing to corresponding levels
in TB and healthy individuals. It seems that Mtb-hsp16 may be more important
than Mtb-hsp70 and Mtb-hsp65 in circulating immune complexes formation and
possibly the protein may be implicated (auto)immune response in SA related to
stationary-phase of M. tuberculosis.

4520
Use of discriminant analysis to assess pulmonary functional worsening in
patients with sarcoidosis by means of a panel of inflammatory markers
Gregorino Paone1,2 , Maria Rulli3 , Alessandro Belli3, Armanda Propati3 ,
Angelo Sbrocca3, Salvatore D’Antonio3, Alfredo Sebastiani3, Giovanni Puglisi3,
Giovanni Galluccio3, Sandro Batzella3. 1Department of Cardiovascular,
Respiratory and Morphologic Sciences, University “La Sapienza”
S.Camillo-Forlanini Hospital, Rome, Italy; 2IRCCS Fondazione Don Carlo
Gnocchi - Onlus, Don Gnocchi, Milan, Italy; 3Department of Respiratory
Diseases, S.Camillo-Forlanini Hospital, Rome, Italy

Background: Sarcoidosis’ protean clinical course has prompted many studies to
discover biomarkers which could help to trace disease progression and response
to therapy.
Aims: In our study we performed discriminant analysis, to investigate whether
a panel of selected markers measured in BALF and serum from patients with
sarcoidosis would help to predict pulmonary functional worsening.
Methods: We enrolled in the study 30 consecutive individuals with sarcoidosis.
At enrolment participants underwent pulmonary function tests, fiber-optic bron-
choscopy and radiological evaluation. PFTs were also performed at follow-up visits
during a 2 year period. Pulmonary function worsening was defined as a decline
of TLC, FVC, FEV1> 15% and DLCO > 10%. BALF differential cell counts
were performed in all participants and BAL and serum ECP, MPO, Tryptase, PIIIP
and SIL2r concentrations were quantified by RIA and ELISA tests. Discriminant
analysis was performed to optimize the accuracy of selected variables in predicting
functional worsening.
Results: Pulmonary function worsening was observed in 24% of participants. Ap-
plying discriminant analysis function a high classification rate was obtained.The
following formula: CV= PMNBAL x 0.18 +ECPBAL x 1.20 -MPOBAL x 0.03
+TryptaseBAL x 1.21- PIIIPBAL x0.1 -sIL2RBAL x0.01-1.183, allowed the cor-
rect allocation of 100% of participants. The positive likelihood ratio was >20 and
the negative likelihood ratio was 0.
Conclusions: Our results show that a panel of BAL markers may be used to
distinguish patients with stable disease from individuals with pulmonary function
worsening and may help to decide therapeutic strategies.

4521
Chronic fatigue in sarcoidosis-in-clinical-remission: Psychological and
physical characteristics
Ingrid Korenromp1,2 , Cobi Heijnen2, Oscar Vogels3, Jan Grutters1,4 .
1Department of Pulmonology, St. Antonius Hospital, Nieuwegein, Netherlands;
2Laboratory for Neuroimmunology and Developmental Origins of Disease,
University Medical Center, Utrecht, Netherlands; 3Department of Neurology, St.
Antonius Hospital, Nieuwegein, Netherlands; 4Division Heart & Lungs,
University Medical Center, Utrecht, Netherlands

When sarcoidosis is in clinical remission, complaints of chronic fatigue often per-
sist. The exact features of this post-inflammatory fatigue are unknown. This study
assesses the severity of fatigue and the presence of fatigue-related symptoms in
sarcoidosis-in-clinical-remission. Furthermore, we evaluate psychological distress,
pain and patient-reported sleep quality, and record physical activity levels and
muscle strength as objective assessments of fatigue. Lastly, we assess the severity
of fatigue at a follow-up.
Methods: Seventy-five patients with sarcoidosis-in-clinical-remission were eval-
uated with the Checklist Individual Strength (fatigue), the SymptomChecklist-90
(psychological distress), the McGill Pain Questionnaire (pain), standardized inter-
view (fatigue-related symptoms), sleep diary, accelerometer and muscle strength
tests.
Results: Fatigue severity mean score in sarcoidosis patients in-clinical-remission
was high (fatigue-severity score: 30.5±15.5), and fatigue-related symptoms were
significantly more present in the fatigued patients. Median time since diagnosis was
9 years. Fatigue was significantly associated with increased psychological distress,
higher pain severity scores and more pain points, reduced physical activity and
reduced muscle strength. Scores on sleep quality were normal. Response at follow-
up was 87%. Fatigue severity scores of the responding group were significantly
increased compared to a year before.
Conclusions: Fatigue in sarcoidosis patients in clinical remission is a long-lasting
and severe problem that deteriorates over time. This post-inflammatory chronic
fatigue is associated with a constellation of psychological and physical symptoms.

464. Access to the periphery: solitary periphery
nodule

4522
Usefulness of endobronchial ultrasonography with a guide sheath for
diagnosing ground glass opacity lesions
Yasuyuki Ikezawa1, Naofumi Shinagawa1, Taichi Takashina1, Kenichiro Ito1,
Iki Ogura1, Yutaka Takeuchi1, Noriyuki Yamada1, Hajime Asahina1,
Jun Sakakibara-Konishi1, Satoshi Oizumi1, Kosuke Nakano2, Noriaki Sukoh2,
Masaharu Nishimura1. 1First Department of Medicine, Hokkaido University
School of Medicine, Sapporo, Japan; 2Respiratory Department, National
Hospital Organization Hokkaido Cancer Center, Sapporo, Japan

Background and purpose: It is often hard to diagnose ground glass opacity
(GGO) lesions by transbronchial biopsy (TBB), because of difficulty in detecting
the site of the lesions under X-ray fluoroscopy. We have reported the usefulness
of TBB using endobronchial ultrasonography with a guide sheath (EBUS-GS) for
small peripheral pulmonary lesions (PPLs). EBUS-GS has an advantage to detect
the location of PPLs. In this study, we retrospectively analyzed the diagnostic yield
of GGO lesions by EBUS-GS and examined of lesions which might influence the
diagnostic yield.
Patients and methods: Between August 2003 and December 2007, we performed
EBUS-GS for a total of 67 GGO lesions in Hokkaido University Hospital and
Hokkaido Cancer Center.
Results: Of the 67 lesions (11 pure GGO lesions and 56 mixed GGO lesions,
which consist of GGO components more than 50%), 43 (64%) were not visible by
conventional X-ray fluoroscopy. Thirty-eight lesions were diagnosed by TBB with
EBUS-GS (36 adenocarcinoma, 1 lymphoma and 1 inflammation). The average
size of lesions with diagnosis was significantly larger than that of lesions without
definitive diagnosis. (23.9mm vs. 16.7mm; P<0.01) For lesions with bronchus
leading directly to the center of the lesions on high-resolution computed tomogra-
phy images (positive CT sign), the diagnostic yield was significantly higher than
lesions with negative CT sign. (31% vs. 66%; P < 0.01)
Conclusion: EBUS-GS is a useful method for diagnosing GGO lesions. However,
failure of diagnosis is associated with the lesions in smaller size and/or with
negative CT sign.
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4523
Endobronchial ultrasound-guided transbronchial biopsy with thin
bronchoscopy for peripheral pulmonary lesions
Masahide Oki, Hideo Saka, Chiyoe Kitagawa, Yoshihito Kogure,
Shigehisa Kajikawa, Naohiko Murata, Takashi Adachi, Saori Oka, Rie Tsuboi.
Department of Respiratory Medicine, Nagoya Medical Center, Nagoya, Japan

Introduction: Endobronchial ultrasound-guided transbronchial biopsy (EBUS-
TBB) using a conventional bronchoscope has the limitation of poor bronchial
selectivity because of its large size.
Aims and objectives: The purpose of this study was to evaluate the diagnostic
utility of EBUS-TBB using a thin bronchoscope for peripheral pulmonary lesions.
Methods: Data prospectively collected from 188 patients with suspected periph-
eral lesions who underwent EBUS-TBB using a 3.4-mm thin bronchoscope with a
1.7-mm channel and a 1.4-mm radial ultrasonic probe under fluoroscopic guidance
were retrospectively analyzed.
Results: Thirteen patients with endobronchial lesions within the segmental bronchi
that were defined as central lesions and 6 patients who did not return to follow-up
were excluded from this analysis. Thus, a total of 169 patients (113 men and 56
women; median age, 67 years) with peripheral pulmonary lesions (median size, 28
mm; range, 8 to 70 mm) were included in the final analysis. The mean bronchus
level reached with the thin bronchoscope was 4.6th generations. The lesion was
localized with EBUS in 151 patients (91%). Diagnostic histologic specimens were
obtained in 115 of 169 patients (68%: 48% [81% for lesions >30 mm, 50% for
lesions >20 to ≤30 mm, and 17% for lesions ≤20 mm] for benign lesions and
76% [85% for lesions >30 mm, 70% for lesions >20 to ≤30 mm, and 65% for
lesions ≤20 mm] for malignant lesions). Five complications (3%) occurred: 3
pneumothoraces, 1 pneumonia, and 1 moderate bleeding.
Conclusion: EBUS-TBB using a thin bronchoscope is an accurate method for the
diagnosis of peripheral pulmonary lesions, especially malignant lesions.

4524
Efficacy of endobronchial ultrasonography (EBUS) using a guide sheath
(EBUS-GS) for transbronchial sampling of peripheral lung lesions
R. Mustafa, S. Abdellati, M. Munavvar. Respiratory Medicine, Lancashire
Teaching Hospitals, Royal Preston Hospital, Preston, Lancashire, United
Kingdom

Background: Endobronchial ultrasonography with a radial scanning miniature
probe provides cross-sectional images of peripheral pulmonary lesions. Ultra-
sound probe covered with a guide sheath is introduced via the bronchoscope and
is withdrawn after localisation of the peripheral lesion. The guide sheath is left in
situ to direct sampling.
Aim: To assess the diagnostic yield and safety profile of this novel technique.
Methods: Ten patients with peripheral lung lesions were selected for EBUS-
GS sampling between january 2010 and June 2010. Guided sampling was later
deferred in two cases with visible endobronchial disease at conventional bron-
choscopy. EBUS-GS Transbronchial biopsy (TBB) and Bronchial brush (BB)
specimens were obtained. With the knowledge of subsegment leading to the pe-
ripheral lesion, additional blind TBB and bronchoalveolar lavage (BAL) specimens
were also acquired following removal of the GS.
Results: Mean size of the lesions sampled was 34 mm (22 to 52 mm). EBUS-GS
TBB and BB specimens yielded a definite diagnosis of lung cancer in five (62.5%)
patients. Three patients had no malignant cells in either EBUS-GS TBB or BB spec-
imens. In one of these three patients, malignant cells were isolated from Blind TBB
and BAL specimens which had been taken in addition to EBUS-GS samples. Hence
a definite diagnosis of cancer was obtained in six (75%) patients. The procedure was
well tolerated and none of the patients suffered major bleeding or pneumothorax.
Conclusion: Diagnostic yield of transbronchial sampling of peripheral lung le-
sions is significantly improved with the use of EBUS-GS without an increase in
complication rate.

4525
Ultrasound guided transbronchial cryobiopsy in the diagnosis of peripheral
lung lesions: A feasibility and safety trial
Ralf Eberhardt1, Maren Schuhmann1, Korkut Bostanci2, Nicolas Kahn1, Philipp
A. Schnabel3, Felix J.F. Herth1. 1Pneumology and Respiratory Care Medicine,
Thoraxklinik at the University of Heidelberg, Heidelberg, Germany; 2Departemnt
of Thoracic Surgery, Marmara University Istanbul, Istanbul, Turkey; 3Institute of
Pathology, University of Heidelberg, Heidelberg, Germany

Background: Peripheral lung lesions (PLL) can pose a diagnostic problem since
they are often difficult to reach and only insufficient material can be obtained by
transbronchial forceps biopsy. Endobronchial Ultrasound (EBUS) can be used for
detection of PLL and in combination with a flexible cryoprobe (Erbe Medizintech-
nik, Germany) larger tissue samples can be taken. The purpose of this study was
to evaluate the safety and feasibility of this technique.
Methods: Patients with PPL up to 4cm in diameter were enrolled prospectively.
After the PLL had been identified by EBUS we performed forceps as well as cryo
biopsies under fluoroscopy through a guide-sheath. The order of the techniques
used was randomised. The pathologist was blinded towards the biopsy technique.
We evaluated and compared the diagnostic yield and sample size as well as the
complication rate.

Results: We were able to reach the lesion with EBUS guidance in 31 of 39 patients.
The final diagnosis of the 31 patients was malignant in 25 and benign in 6 cases. In
74% we were able to make a definitive diagnosis with bronchoscopic sampling (23
of 31). In 19 cases the diagnosis was made with forceps as well as cryobiopsy, in 4
cases only through cryobiopsy. Samples obtained by cryobiposy were significantly
larger. Complications observed during the procedure were 1 moderate bleed after
cryobiopsy treated endoscopically. No pneumthorax occurred.
Discussion: Transbronchial cryobiopsy with EBUS guidance is a safe technique
and useful to obtain histological samples for diagnostic purposes. By obtaining
larger tissue samples it may be possible to improve the bronchoscopic diagnostic
yield for peripheral lung lesions.

4526
Safety and tolerance of transbronchial lung biopsy with cryoprobes vs
conventional forceps
Laia Garcia-Bellmunt1, Virginia Pajares1, Alfons Torrego1, Mª Carmen Puzo1,
Mª Angels Gil2, Vicente Plaza1. 1Pneumology, 2Anaesthesiology, Hospital de la
Santa Creu i Sant Pau, Barcelona, Spain

Background: Bronchoscopic transbronchial biopsy (TBLB) by the use of cry-
oprobes has been described as a feasible procedure to obtain lung samples.
Objectives: To determine safety of TBLB with cryoprobes vs conventional forceps.
To compare the procedure length and patients’ tolerance with both techniques.
Patients and methods: Patients with interstitial lung diseases referred to perform
a TBLB were prospectively randomized in: Group 1: cryoprobe (Erbocryo CA®)
and Group 2: conventional forceps.
Patients in group 1, under deep sedation, were intubated to allow quick cryoprobe
and bronchoscope introduction and removal. Bronchoscopies in group 2 were per-
formed under conscious sedation. Tolerance questionnaires, number of biopsies,
procedure’s duration and related complications were registered.
Results:

Cryoprobe Forceps P value

N 27 28 NSP
Number of biopsies 3,6±0,9 3,5±1,2 NSP
Duration (min) 30,8±6,9 32,6±9,3 NSP
Tolerance: Qualitative scale (a) 95,4 47,8 p < 0,05
Tolerance: Quantitative scale (cm) (b) 2,5±2,2 1,4±2,8 p<0,05

Data is expressed as mean ± SD. (a) Patient’s % scoring 1 (good tolerance). (b) VAS. Distance
from 0 (bad tolerance).

Cryoprobe (%) Forceps (%)

None 3 (11,2) 5 (17,9)
Bleeding I (a) 6 (23,2) 12 (42,9)
Bleeding II (b) 16 (59,3) 10 (35,7)
Bleeding III (c) 0 (0) 0 (0)
Pneumothorax 2 (7,4) 2 (7,2)
Chest pain 1 (3,7) 1 (3,6)

(a) Mild, no specific treatment is needed; (b) moderate, controlled with standard haemostatic
techniques; (c) severe, requiring extra haemostatic treatments, interrupting the procedure. NS p
value.

Conclusions: No safety differences have been observed between both techniques.
Better tolerance in the cryoprobe group was probably due to the anaesthesic
management.

4527
Bronchoscopy of peripheral lung lesions: Cost-effectiveness analysis of
different combinations of sampling techniques
Kjetil Roth1,2, Tomas Mikal Eagan2, Friedemann Leh3, Alf Henrik Andreassen2,
Jon Andrew Hardie2. 1Dept. of Internal Medicine, Helse Sunnmøre, Ålesund,
Norway; 2Dept. of Thoracic Medicine, Haukeland University Hospital, Bergen,
Norway; 3Dept. of Pathology, Haukeland University Hospital, Bergen, Norway

Background: Few studies have measured both the costs and the effectiveness of
different combinations of sampling techniques when bronchoscopies of peripheral
lung lesions are evaluated.
Objective: To find the most cost effective combination of sampling techniques for
peripheral lung lesions not visible by bronchoscopy.
Methods: 289 patients were included in an open prospective trial performed at the
Haukeland University Hospital and Aalesund Hospital in Norway, from June 2005
to January 2008. All sampling techniques (biopsy, brushing, trans-bronchial needle
aspiration (TBNA), and washing) were performed in 178 cases (study sample). The
costs from the Department of Thoracic Medicine and the Department of Pathology
were calculated for each sampling technique. The combined diagnostic yield for
benign and malignant disease was the effectiveness measurement. The willingness
to pay for one additional positive sample was estimated to be 2800 euro, based
on the cost for 5 days in a day ward and the cost of one additional investigation.
The combination was cost-effective when the incremental cost-effectiveness ratio
(ICER) was below the willingness to pay.
Results: The detection rate for cancer increased from 36.7% for biopsy alone to
43.8% for biopsy and brushing. The ICER was 1211 euro for biopsy and brushing
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compared to biopsy alone. Addition of washing or TBNA to biopsy and brushing
was not cost-effective for peripheral lesions (ICER washing: 4761 euro, ICER
TBNA: 8262 euro)
Conclusion: Biopsy and brushing was the most cost-effective combination of
sampling techniques for peripheral lesions.

4528
The effect of forceps type on results and complications of transbronchial lung
biopsy
Hamidreza Jabbardarjani, Alireza Eslaminejad, Arda Kiani. NRITLD, Masih
Daneshvari Hospital, Tehran, Islamic Republic of Iran

Background: Lung biopsy via the bronchus (TBLB) is among the routine diag-
nostic procedures for pulmonary diseases and is performed using either of two
different kinds of forceps: cup and alligator.
Objective: The purpose of this study was to compare the efficacy of two kinds of
forceps on quality of biopsy as well as the side effects of TBLB.
Methods: This was a prospective, observational and double-blind study in which
four samples were biopsied from each patient via TBLB. The sample character-
istics were recorded based on size, number of alveoli included, diagnostic value,
and the side effects such as pneumothorax and bleeding.
Findings: A total number of 44 patients and 176 biopsies were evaluated. Twenty
one patients (47.7%) were males and 23 (52.3%) females. While considering the
size of samples, of 88 biopsies via alligator forceps, 21.6% were small, 45.5%
medium, and 33% large. Corresponding results for the cup forceps were 43.2%
small, 29.5% medium, and 27.3% large. From 88 biopsies taken using alligator
forceps, 18.2% were found to have diagnostic value whereas in the case of cup
forceps the diagnostic value was 23.9%. While no significant pneumothorax was
seen with alligator forceps it was observed in 9% of the cup forceps procedures.
Significant bleeding was seen in 1% of the alligator forceps and 5.7% of the cup
forceps procedures.
Conclusion: Comparing two types of forceps regarding the effect on results of
TBLB, alligator forceps produced larger samples (P=0.008) and less side effects
(P=0.002). There was no significant difference in diagnostic value between two
procedures (P=0.355).

466. COPD mechanisms

P4533
Fibrotic component in patients with emphysema reduces both exercise
capacity and quality of life and increases exacerbations
Nariaki Kokuho, Takeo Ishii, Hiroki Hayashi, Misuzu Kurahara, Takashi Motegi,
Kumiko Hattori, Kouichi Yamada, Koichiro Kamio, Akihiko Gemma,
Kozui Kida. Department of Internal Medicine, Division of Pulmonary Medicine,
Infectious Diseases and Oncology; Respiratory Care Clinic, Nippon Medical
School, Tokyo, Japan

Background: Characteristics of the combined pulmonary fibrosis and emphysema
(CPFE) remain to be elucidated. Little is known regarding the effect of the fibrotic
component on exercise capacity, quality of life (QOL), and exacerbations.
Methods: A total of 220 smokers (current or ex-smokers) with and without
COPD were recruited. The fibrotic component, defined as reticular opacities and
honeycombing, was graded according to the Kazerooni score and the existence
and severity of the the extent of emphysema were determined also by HRCT.
Data on age, gender, smoking history, pulmonary function, body mass index
(BMI), exercise tolerance (6-min walking test; 6MWT), modified Medical Re-
search Council (MMRC) Dyspnea Scale and Oxygen Cost Diagram (OCD), QOL
(St. George’s Respiratory Questionnaire; SGRQ), and outcome data were collected.
The association between the fibrotic component and exercise tolerance, QOL, and
exacerbations were studied with adjustment by emphysema.
Results: The subjects (age, 68.9±9.6 years; M/F: 196/23) included 176 patients
with emphysema and 64 patients with CPFE. The fibrotic component worsened
hypoxemia during the 6MWT (p < 0.05). In CPFE, the severe fibrotic component
resulted in worsened dyspnea (MMRC Dyspnea Scale, p <0.03; OCD, p <0.02),
reduction in the distance in 6MWT with borderline significance (p = 0.08), and
reduction in the minimum blood-oxygen saturation level (p < 0.01); further, the
severity of the fibrotic component was positively associated with exacerbations (p
< 0.04) and hospitalization (p < 0.01).
Conclusions: In CPFE, fibrotic change worsened both dyspnea and exercise
capacity and also increased exacerbations.

P4534
Relationship of systemic inflammation and autoimmunity to clinically
relevant outcomes in COPD
Belen Nuñez1,2, Jaume Sauleda1,2, Josep M. Antó3,4,5,6 , Mª Rosa Julià7,
Esther Barreiro2,3,8 , Eduard Monsó2,9, Aina Noguera2,10, Joaquim Gea2,3,8,
Federico Gómez2,11,12, Judith Garcia-Aymerich3,4,5,6 , Alvar Agustí2,11,12,

PAC-COPD Investigators. 1Servei Pneumologia, Hospital Son Espases, Palma de
Mallorca, Illes Balears, Spain; 2CIBER, CIBER Enfermedades Respiratorias,
Bunyola, Illes Balears, Spain; 3Centre for Research in Environmental
Epidemiology, CREAL, Barcelona, Spain; 4Municipal Institute of Medical
Research (IMIM-Hospital del Mar), IMIM, Barcelona, Spain; 5Department of
Experimental and Health Sciences, University Pompeu Fabra, Barcelona, Spain;
6CIBER, CIBER Epidemiologia y Salud Pública, Barcelona, Spain; 7Servei
Inmunologia, Hospital Son Espases, Palma de Mallorca, Illes Balears, Spain;
8Servei Pneumologia, Hospital del Mar, Barcelona, Spain; 9Servei Pneumologia,
Hospital Germans Trias i Pujol, Badalona, Barcelona, Spain; 10Servei Anàlisi
Clínics, Hospital Son Espases, Palma de Mallorca, Illes Balears, Spain; 11Institut
d’Ínvestigacions Biomèdiques August Pi i Sunyer, IDIBAPS, Barcelona, Spain;
12Thorax Institute, Hospital Clínica, Barcelona, Spain

Introduction: Chronic obstructive pulmonary disease (COPD) is associated with
low-grade systemic inflammation and autoinmunity. Their relationship with rele-
vant clinical outcomes is unclear.
Objectives: To evaluate the relationship of systemic inflammation and markers of
autoimmunity with two clinically relevant outcomes, namely number of hospital
admissions for respiratory disease and all-cause mortality.
Method: We studied 342 patients with clinically stable COPD recruited into the
PAC-COPD study (68±9 yrs., FEV1 52±16% ref, FEV1/FVC 54±12%, x±SD)
who were followed up for 3 years. At recruitment, we determined the serum
concentration of C-reactive protein (CRP [nephelometry]), pro-inflammatory cy-
tokines (IL6, IL8 and TNFa, [ELISA]), oxidative stress markers (carboniles,
nitrotyrosines, malondialdehyde (MDA) by ELISA) and circulating antinuclear
(ANA) and anti-tissue (AT) antibodies (by immunofluorescence).
Results: We observed that, at recruitment: (1) levels of CRP (9.9±20.6 vs.
7.2±15.5 pg/ml) and IL-8 (5.6±3.9 vs. 4.8±3.4 pg/ml) were higher (p<0.01),
and those of MDA lower (8.28±5.52 vs. 9.78±5.63 mM), in patients who sub-
sequently required hospital admissions during follow up; and, (2) levels of CRP
(10.8±18.6 vs. 7.8±17.5 pg/ml), carboniles (0.23±0.10 vs. 0.19±0.09 nmol/mg),
nitrotyrosines (83.8±48.3 vs. 65.1±47.9 nM) and AT antibodies (22% vs 12%)
were higher (p<0.05) in patients who died during follow-up.
Conclusions: Systemic inflammation and autoimmunity influence important clin-
ical outcomes in COPD.
Supported in part by FIS 05/2082

P4535
Metabolic phenotype and adipose tissue inflammation in patients with
chronic obstructive pulmonary disease
Pavol Joppa1, Jozef Ukropec2, Peter Skyba1, Barbara Ukropcova2,
Pavol Pobeha1, Katarina Stroffekova3, Miroslav Brusik1, Daniela Gasperikova2,
Ruzena Tkacova1. 1Department of Respiratory Medicine and Tuberculosis,
Faculty of Medicine, P.J. Safarik University and L. Pasteur University Hospital,
Kosice, Slovakia (Slovak Republic); 2Institute of Experimental Endocrinology,
Slovak Academy of Sciences, Bratislava, Slovakia (Slovak Republic);
3Department of Biophysics, Faculty of Sciences, P.J. Safarik University, Kosice,
Slovakia (Slovak Republic)

Rationale: Potential links between metabolic derangements and adipose tissue
inflammation in patients with chronic obstructive pulmonary disease (COPD) are
unexplored. We investigated adipose tissue expressions of interleukin (IL)-6, tumor
necrosis factor (TNF)-alpha, CD68 (macrophage cell surface receptor), caspase-3
and Bax, and their relationships to the metabolic phenotype in nine cachectic,
12 normal-weight, 12 overweight, and 11 obese patients with stable COPD (age
62.3±7.2 years).
Methods: Body composition was assessed by Dual Energy X-Ray Absorptiome-
try, and insulin sensitivity by euglycemic hyperinsulinemic clamp. Subcutaneous
adipose tissue samples were analyzed using real-time PCR.
Results: With increasing body mass index, increases in adipose tissue expres-
sions of IL-6, TNF-alpha and CD68 were observed (p<0.001; p=0.005; p<0.001,
respectively), in association with reduced insulin sensitivity (p<0.001). No dif-
ferences were observed between cachectic and normal-weight patients in adipose
tissue expressions of inflammatory or proapoptotic markers. Adipose tissue CD68
and TNF-alpha expressions predicted insulin sensitivity independently of known
confounders (p=0.005; p=0.025; R 2=0.840).
Conclusions: Our results suggest that adipose tissue inflammation in obese COPD
patients relates to insulin resistance. Cachectic patients remained insulin sensitive,
with no significant upregulation of inflammatory or proapoptotic markers in the
adipose tissue.
Support: APVV-0122-06, VEGA-1/0348/09 and VVGS 36/10-11.

P4536
Anemia predicts mortality after COPD exacerbation
Aida Munoz Ferrer, Carlos Martínez, Karina Portillo, Pere Serra, María
Luisa Martínez, Ignasi Garcia Olivé, Marisol Prats, Joan Ruiz Manzano,
Josep Morera. Department of Pulmonology, Hospital Germans Trias i Pujol,
Badalona, Barcelona, Spain

Anemia is a recognised pronostic factor in many chronic illnesses,but there is
limited information about its impact on outcomes in patients hospitalized due to
an acute COPD exacerbation (AECOPD).
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Aim: To investigate whether anemia exert an effect on mortality after 1 year of
follow-up.
Methods: From November 2007 to November 2009 we recruited 117 patients
who required hospitalisation due to an AECOPD.We collected demogrhaphic data,
nutritional status, hemoglobin (Hb), hematocrite (Ht) and lung function. Patients
were followed up during 1 year. Mortality and days-to-death were collected.
Results: Mean age 72 (SD±9); FEV1 38 (SD±12); mortality after 1 year was
21,4%. Comparing those who died to those who survived we found significant
differences (p<0,000) in Hb (12,4 vs 13,8 mg/dl) and Ht (38 vs 41%). Anemia
(Hb<13 g dl-1) prevalence was34%. Those who died had had 4 exacerbations
in previous year vs 2 exacerbations in the case of the survivors (p=0,007). Lung
function and nutritional status were similar, except for muscular mass (35 vs 39%;
p=0,015) and albumine (33 vs 37mg/dl; p=0,039). These variables were included
in a multivariable analisys, Hb and previous exacerbations resulted as independent
factors for mortality. Mortality risk for patients with anemia was 5,6 (CI: 1,6-20,1);
for patients with >1 exacerbation in the previous year was 6 (CI: 1,3-127,1).

Conclusion: Anemia and previous exacerbations were independent predictors of
mortality after 1 year in patients hospitalized due to ACOPD.

P4537
Relation of cardiac enzymes and echocardiographical findings with long-term
mortality after chronic obstructive pulmonary disease exacerbation
Ekrem Cengiz Seyhan, Nurdan Veske, Gülsah Günlüoglu, Sinem Sökücü,
Mustafa Düger, Sedat Altin. Chest Diseases, Yedikule Teaching Hospital for
Chest Diseases and Thoracic Surgery, Istanbul, Turkey

Background: Patients with chronic obstructive pulmonary disease (COPD) are at
increased risk of cardiovascular disease, exacerbations of which increase strain
on the heart. In our study, effects of cardiac enzymes and echocardiographical
findings to the long term mortality in patients with respiratory insufficiency due to
COPD attack
Methods: From the Yedikule hospital database, 208 patients discharged after
treatment for COPD exacerbation in the period 2006–2009 were identified and
followed-up until January 30, 2011. Median observation time was 40 mounth. In
208 patients, measurements of cardiac-specific enzymes (troponin, hearth type fatty
acid binding protein (H-FABP), NT-ProBNP, CK-MB) were available. Also elec-
trocardiografic, echocardiography findings and arterial blood gas analysis (ABG)
of the pateints were recorded. Clinical data were retrieved from patient records
and date of death was obtained from the Turkish National Registry.
Results: In the univariate analysis; troponin levels, left ventricular ejection fraction,
having right ventricule dysfunction were statistically significant. In multivariate
analysis; elevated cTnI was significantly associated with increased all-cause mor-
tality in the observation period (p<0.001).
Conclusion: Chronic obstructive pulmonary disease patients with elevated cardiac-
specific Troponin I during exacerbation are at increased risk of death after discharge.

P4538
Relationship between osteoporosis and adipose tissue leptin and
osteoprotegerin in patients with chronic obstructive pulmonary disease
Pavol Pobeha1, Jozef Ukropec2, Pavol Joppa1, Barbara Ukropcova2,
Peter Skyba1, Martin Javorsky1, Daniela Gasperikova2, Ruzena Tkacova1.
1Department of Respiratory Medicine, and Tuberculosis, Faculty of Medicine, P.J.
Safarik University and L. Pasteur University Hospital, Kosice, Slovakia (Slovak
Republic); 2Institute of Experimental Endocrinology, Slovak Academy of
Sciences, Bratislava, Slovakia (Slovak Republic)

Introduction: The role of fat-bone interactions in the pathogenesis of osteoporo-
sis in chronic obstructive pulmonary disease (COPD) is poorly understood. We

investigated adipose tissue (AT) expressions of leptin and osteoprotegerin (OPG)
and their relationships to osteoporosis in COPD.
Methods: In 39 patients with stable COPD, bone mineral density (BMD) and
body composition was assessed by DEXA. Serum leptin and β-crosslaps were de-
termined by electrochemiluminiscence immunoassays. Subcutaneous AT samples
were analyzed using real-time PCR.
Results: Twenty-one patients without, and 18 with osteoporosis were enrolled (35
men; age 62.2±7.3 years). Compared to patients without osteoporosis, those with
the disease had lower serum levels and AT expressions of leptin, and increased
serum β-crosslaps (p=0.028, p=0.034, p=0.022, resp.). Log AT leptin was inversely
related to serum β-crosslaps (p=0.015), and directly to leptin (p<0.001) and the
total, femoral, and lumbar BMD and T-score (p<0.02 for all). AT OPG expression
was related to all variables of bone density except for lumbar BMD (p<0.05
for all). Log AT leptin and OPG expressions predicted femoral T-score indepen-
dently of age, gender and pulmonary function (p<0.001, R 2adj =0.383; p=0.008, R
2adj =0.301, resp.). Introducing body or fat mass index into these models eliminated
independent predictive value of leptin and OPG expressions.
Conclusion: Our results suggest that adipose tissue leptin and OPG expressions
are related to osteoporosis in patients with COPD, and appear to act as mediators
between fat mass and BMD.
Support: APVV-0122-06, VEGA-1/0227/11 and VVGS 36/10-11.

P4539
Reduced grip strength is related to frequency of exacerbations and lower
health status in COPD
Khalid Ansari1, Joan Munby1, Graham Burn2, Ian Taylor3, Andrea Kay3,
Malcolm Farrow1, Niall Keaney3. 1Dept of Pharmacy, Health and Wellbeing,
University of Sunderland, Sunderland, United Kingdom; 2Chest Clinic, Royal
Victoria Infirmary, Newcastle upon Tyne, United Kingdom; 3Chest Clinic,
Sunderland Royal Hospital, Sunderland, United Kingdom

Muscle weakness is a feature of COPD that affects quality of life. Systemic
inflammation, an accompaniment of acute exacerbations, has been implicated in its
aetiology. Recurrent exacerbations are also associated with lowered health status.
This study examines the relationship between muscle weakness, health status and
exacerbation frequency in a cohort of patients with COPD.
This is an observational study of 188 (95 female) COPD patients attending two
hospital clinics in the North –East of England. We recorded spirometry, health
status (SGRQ), grip strength (Jamar), MRC dyspnoea score and the reported
frequency of exacerbations in the previous year.
Patients were aged 72.5±8.3 years with MRC score of 3.6±0.8, FEV1 of 49.2±21.5
percent predicted and a total SGRQ score of 72.2±15.5. Grip strength, expressed
as percent predicted, was 72.0±21.8 in men and 81.0±18.2 in women (mean ±
SD). Exacerbations ranged from zero to five in the previous year and there were
associations of reduced grip strength with exacerbation frequency (χ2 = 9.63; p =
0.0019) and lower health status (χ2 = 34.0; p < 0.0001).

Outcomes and number of exacerbations

Number of exacerbations & subjects

0; n=23 1; n=8 2; n=13 3; n=37 4; n=90 5; n=17

Age 71.8±9.1 69.7± 75.6±6.3 73.2±8.6 72.5±7.7 70.8±10.4
Male / female 12 / 11 3 / 5 6 / 7 24 / 13 37 / 53 11 / 6
% Predicted grip 89.6±12.2 91.0±12.8 83.2±11.2 70.3±20.1 79.9±17.9 42.8±10.3
SGRQ 55.0±15.1 63.3±11.5 68.1±15.7 72.3±14.4 79.9±17.9 84.4±8.9
MRC Dyspnoea Score (1–5) 3.1±0.8 3.2±0.4 3.7±1.1 3.9±0.8 3.6±0.9 3.5±0.8

Conclusion: Our data clearly demonstrate that reduction in grip strength is greater
in patients with a history of frequent exacerbations and is associated with reduced
health status.

P4540
Gender differences in formation of endothelial dysfunction (ED) extension in
COPD patients
Lyudmyla Konopkina, Tetyana Pertseva. Faculty Therapy and Endocrynology,
State Medical Academy, Dnipropetrovsk, Ukraine

ED is one of the most important branches in pathogenesis of cardio-vascular events
(CVE). It is established that soluble intercellular adhesion molecule-1 (sICAM-1)
is one of the markers of ED. But it is known little about ED in COPD patients
(pts) particularly in accordance with gender features.
Aim: To study the ability in prognosis of ED extension in COPD pts due to gender.
We studied 93 pts in stable phase of COPD, divided into 2 groups: 1st – 61
(65.6%) male (age – 63.0±1.1 yrs, 56 (91,8%) smokers with index “pack/year”
– 38.7±2.7), 2nd – 32 (34.4%) female (age – 57.5±1.9 yrs, 8 (25%) smokers
with “pack/year” – 16.5±3.9). Measurements included clinical status, spirometry,
serum level of sICAM-1 (ng/ml) by ELISA.
Results: The level of sICAM-1 was significantly higher in male with COPD than
in health male, but there were no differences between levels of sICAM-1 in female
with COPD and in health female (table). Due to stages of COPD there was no
correlation between sICAM-1 and FEV1 in the 1st group (r=0.175 (p>0.05)), but
there was negative correlation in the 2nd group (r= -0.373 (p=0.046)).
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Groups sICAM-1

1st 520,3±39,0
2nd 607,8±73,6
Control male (n=10) 345,0±55,2
Control female (n=8) 503,8±78,9

p1-control male <0,05, p2-control female >0,05.

Conclusion: Male sex is a risk-factor of ED extension and CVE in COPD pts in
the whole, but female sex is a risk-factor of ED extension and CVE only during
progression of COPD.

P4541
COPD GOLD stage 1: Is it really a disease?
Jean Bourbeau1, Wan Tan2, Robert Cowie3, Paul Hernandez4, Ken Chapman5,
Andrea Benedetti1, Palmina Mancino1, Maria Fernanda Sedeno1, Pei Zhi Li1,
Sean Ling2, Lu Zheng2, Sarah Bernard6, for CanCOLD Study Group. 1Medicine,
McGill University, Montreal, QC, Canada; 2Medicine, University of British
Columbia, Vancouver, BC, Canada; 3Medicine, University of Calgary, Calgary,
AB, Canada; 4Medicine, Dalhousie University, Halifax, NS, Canada; 5Toronto,
University of Toronto, Toronto, QC, Canada; 6Medicine, Universite Laval,
Quebec, QC, Canada

Background: GOLD sought to standardize COPD definition and severity. The
clinical meaning of GOLD 1 and it putative progressive nature remains uncertain.
Objective: To determine the characteristics of COPD GOLD stage 1 and it
progressive nature.
Methods: This research is part of the Canadian Cohort Obstructive Lung Disease
(CanCOLD), a prospective longitudinal study with a population-based sample of
COPD. Subjects are recruited from 9 cities in one of 4 subsets (sex and age
matched): 1) COPD GOLD ≥2; 2) GOLD 1; 3 and 4) non-COPD controls, i.e., at
risk (ever smoker) and healthy. Measurements were done at baseline and 3-5 years
later.
Results: This preliminary analysis included 111 subjects. GOLD 1 subjects as
compared to GOLD ≥2 had less wheezing (20% vs 41%, p=0.048), physician-
reported asthma (14% vs 41%, p=0.007), and better health status (SF-36): PCS (49
vs 46, p=0.191) and MCS (54 vs 50, p=0.002). GOLD 1 subjects were less likely
to have a physician-diagnosed COPD (6% vs 17%, p=0.031) and to be prescribed
respiratory drug (16% vs 38%, p=0.007). Subjects with GOLD 1 as compared to
non-COPD control reported more dyspnea MRC ≥2/5 (39% vs 20%, p=0.082) but
chronic bronchitis and level of health status (SF-36) were similar. Annual change
in FEV1 were -62 ml/year (p<0.001) for GOLD 1, -32 ml/year (p=0.006) for
GOLD ≥2 and -25 ml/year (p=0.18) for non-COPD. Annual change in physical
health (SF-36 PCS) were -0.42 (p=0.086) for GOLD 1, -0.89 (p=0.023) for GOLD
≥2 and -0.20 (p=0.54) for non-COPD.
Conclusions: Early disease or GOLD stage 1 appears to be associated with more
rapid decline in FEV1 and worsened health status.
Funding: CIHR Rx&D Collaborative Research Program; and the Respiratory
Health Network of the FRSQ.

P4542
Anemia in chronic respiratory failure
Florian Kollert12 , Carolin Müller2, Andrea Tippelt2, Rudolf A. Joerres3,
Dominik Heidinger2, Corina Probst4, Michael Pfeifer2,5,6 , Stephan Budweiser27.
1Department of Rheumatology and Clinical Immunology, University Medical
Centre, Freiburg, Germany; 2Centre for Pneumology, Donaustauf Hospital,
Donaustauf, Germany; 3Institute and Outpatient Clinic for Occupational, Social
and Environmental Medicine, Ludwigs-Maximillians-Universität, München,
Germany; 4Department of Pneumology, University of Freiburg, Freiburg,
Germany; 5Division of Respirology, Internal Medicine II, University of
Regensburg, Regensburg, Germany; 6Deparment of Pneumology, Barmherzige
Brüder Regensburg Hospital, Regensburg, Germany; 7Division of Respirology,
Department of Internal Medicine III, RoMed Clinic, Rosenheim, Germany

Background: In patients with severe chronic obstructive pulmonary disease
(COPD), anaemia is common and associated with impaired long-term survival and
quality of life. Whether anaemia is also prevalent in patients with other severe,
non-inflammatory respiratory diseases has not yet been systematically tested.
Methods: In 595 patients with obstructive (OD, 54.8%) or restrictive disease (RD,
45.2%) and chronic respiratory failure (CRF), anthropometric data, laboratory
parameters, lung function, blood gases and co-morbidities were assessed prior
to initiation of home mechanical ventilation. Patients were classified as anaemic
based on haemoglobin (Hb) levels (Hb <12/13g/dl, female/male). Patients with
known causes for anaemia were excluded.
Results: In patients with CRF the prevalence of anaemia was 13.3% and not dif-
ferent between RD (11.5%) and OD (14.7%) (p=0.276). A sex-related difference
occurred only in OD (7.9% (f) versus 17.3% (m); p=0.035). Patients with OD and
anaemia presented with higher age (p=0.003), pH (p=0.014) and arterial oxygen
pressure (PaO2) (p=0.012), lower body-mass index (BMI) (p=0.011) and total
protein (p=0.012), and higher rates of coronary heart disease (p=0.01), cardiac ar-
rhythmia (p=0.014) and diabetes mellitus (p=0.003) in comparison to non-anaemic
patients. In patients with RD anaemia was associated with higher age, (p=0.008),
pH (p=0.011) and lower leucocytes numbers (p=0.006).

Conclusions: Anaemia is frequent not only in COPD but also in other severe
respiratory diseases combined with CRF. It was associated with advanced age,
several co-morbidities, impaired nutritional state and elevations of pH and PaO2,
probably due to hyperventilation. Its prognostic impact has to be elucidated in
future studies.

P4543
Association of inflammation and bronchial hyperresponsiveness
Irina Trofimenko, Boris Chernyak. Pulmonology, State Educational Institution for
Continuing Professional Education, Irkutsk, Russian Federation Pulmonology,
State Educational Institution for Continuing Professional Education, Irkutsk,
Russian Federation

Bronchial hyperresponsiveness (BHR) is known to be linked to decline in lung
function, only limited data are available as to whether BHR is associated with
systemic inflammation in COPD.
Aim: To compare serum biomarkers of patients with COPD and chronic bronchitis
(CB) and to assess local and systemic inflammation in COPD depending on BHR.
Methods: At 59 outpatients (50-COPD II st and 9-CB) with smoking more 10
pack/years serum concentrations IL-6, IL-8, TNF-a, CRP were analyzed. BHR
was assessed in metacholine challenge. Induced sputum samples were obtained
from 42 COPD patients.
Results: Serum IL-6 and IL-8 in COPD patients were higher in comparison to
CB patients: the medians difference was 1,44 pg/ml and 2,10 pg/ml, respectively
(p<0,05). Levels TNF-a, CRP were higher in COPD patients, but did not reach
statistical significance. Among CB patients BHR revealed at 1 of 9. Among COPD
patients BHR revealed at 31 of 50 (62%). The pack/years were comparable in CB
and COPD patients.
Serum IL-6 and IL-8 in COPD patients with BHR were higher in comparison
to COPD patients without BHR: the means difference was 2,80 and 2,67 pg/ml,
respectively (p<0,05). There were not differences between TNF-a and CRP in
COPD patients depending on BHR.
COPD patients with BHR had significantly higher numbers of total cell counts
and macrophages in induced sputum than COPD patients without BHR: 3,63 vs
2,30×106 cells mL-1 and 1,31 vs 0,37×106 cells mL-1 (p<0,01). No differences
were found for FEV1 and pack/years in COPD patients.
Conclusion: Serum biomarkers at COPD patients with BHR were considerably
higher in comparison to CB and COPD patients without BHR. BHR in COPD is
associated with more intensive local airway and systemic inflammation.

P4544
Body mass index, central obesity, and severity of chronic obstructive
pulmonary disease (COPD)
Zoran Stojanovski1, Jordan Minov2, Janackov Bojan3, Ivanov Sasa4. 1Primary
Health Care, MOH, Skopje, Macedonia, The Former Yugoslav Republic of; 2Dpt
for Functional Respiratory Diagnostics, Institute for Occupational Health of R.
Macedonia, Skopje, Macedonia, The Former Yugoslav Republic of; 3Primary
Health Care, Health Center Skopje, Skopje, Macedonia, The Former Yugoslav
Republic of; 4Internal Medicine, Medical Center Kumanovo, Kumanovo,
Macedonia, The Former Yugoslav Republic of

Aim: To assess impact of body mass index (BMI) and central obesity (CO) to
COPD severity.
Material and methods: We performed a cross-sectional study including 248 sub-
jects with COPD aged 48-58 yrs with smoking experience 18-25 yrs and more
than 15 cigarettes smoked per day. The first group consisted of 123 obese subjects,
i.e. BMI > 30, while the second group included 125 subjects with CO, i.e. waist
circumference > 102 cm for men and 88 cm for women.
Results: In the first group we found 17 subjects with mild COPD (13.8%), 79
subjects with moderate COPD (64.2%), 25 subjects with severe COPD (20.3%),
and 2 subjects with very severe COPD (1.6%). The distribution of the subjects
with COPD in the second group was as follows: mild COPD 54 subjects (43.2%),
moderate COPD 52 subjects (41.6%), severe COPD 14 subjects (11.2%), and very
severe COPD 5 subjects (4.0%). The difference in the distribution of the subjects
by COPD severity between two groups was statistically significant (P < 0.05).
Conclusion: Our results suggest that body weight and central obesity may play a
role in COPD severity.

P4545
The expression of brain-derived neurotrophic factor in hippcocampal and
serum of chronic obstructive pulmonary disease model rats
Qun Wang, Yong Lin, Xuefeng Ling, Siqing Sun, Qiang Zhang. Medical College,
Southeast University, Nanjing, Jiangsu, China Zhongda Hospital, Southeast
University, Nanjing, Jiangsu, China Medical College, Southeast University,
Nanjing, Jiangsu, China Zhongda Hospital, Southeast University, Nanjing,
Jiangsu, China Zhongda Hospital, Southeast University, Nanjing, Jiangsu, China

Objective: In clinic,we have found that cognitive impairment frequently occurs
in chronic obstructive pulmonary disease (COPD) patients, but little is known
about its pathogeny. And, researchers confirmed that brain-derived neurotrophic
factor (BDNF) may be involved in the pathophysiology of cognitive impairment
and is affected by many factors, for example, smoking, infection, hypoperfusion,
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hypoxia, et al. In this study, we aimed to explore the effects of passive smoking and
intratracheal instillation of lipopolysaccharide (LPS), alone or in combination,on
BDNF expression in hippcocampal and serum.
Methods: In consideration of smoking and infection are two main inducement of
COPD, we established the rat COPD model by passive smoking and intratracheal
instillation of LPS. Four rat groups were studied,with equal age and gender ratios
in each: control (n=6), smoking (n=6), LPS (n=6) and smoking+LPS (n=6, COPD
model). Level of BDNF in serum was measured by ELISA. And the expression
of BDNF in hippcocampal was assessed using immunohistochemistry and image
analysis method.
Results: We found that compared to controls, BDNF in hippcocampal and serum
significantly increased after smoking, LPS and smoking + LPS exposure. However,
BDNF increased less evident in COPD model than in smoking or LPS model both
in hippcocampal and serum.
Conclusion: Smoking and intratracheal instillation of LPS (alone or in combina-
tion) exposure can increase BDNF level in hippcocampal and serum. Upregulation
of BDNF may be paly a protective role in the early stage of smoking, LPS and
COPD.

P4546
Changes in arterial stiffness during COPD exacerbations
Anant R.C. Patel, Alex J. Mackay, Beverly Kowlessar, Gavin C. Donaldson,
Jadwiga A. Wedzicha, John R. Hurst. Academic Unit of Respiratory Medicine,
UCL Medical School, London, United Kingdom

Arterial stiffness is a validated measure of cardiovascular risk and is increased
in COPD. Risk for cardiovascular events is higher during COPD exacerbations
(Donaldson et al, Chest 2010). We hypothesised arterial stiffness would increase
at exacerbation compared to the stable state.
We measured carotid-femoral aortic pulse wave velocity (APWV) using Vicorder™
apparatus in 55 patients from the London COPD Cohort in the stable state and
at exacerbation onset, prior to therapy, defined by two consecutive days of new
or increased symptoms requiring one major (dyspnoea, sputum purulence, sputum
volume) and another major or minor symptom (coryza, wheeze, sore throat and
cough).
Median time from exacerbation symptom onset to APWV measurement was 4
days and a mean interval of 42 days between the paired measurements.

Mean (± SD) APWV increased by 10.4% from 9.17±1.55ms-1 in the stable state
to 10.12±1.85ms-1 at exacerbation (p<0.001) with no significant change in blood
pressure.

Arterial stiffness increases during COPD exacerbations and is a potential mech-
anism of increased cardiovascular risk at this time. This raises the possibility of
directly targeting arterial stiffness during exacerbations of COPD.

P4547
Total serum bilirubin levels are not related to the severity of COPD
Frits M.E. Franssen, Martijn A. Spruit, Lucie G.M. Fransen, Emiel F.M. Wouters.
Program Development Center, Ciro, Horn, Netherlands

Introduction: It was recently reported that lower serum total bilirubin (tBLN)
levels are associated with higher incidence of COPD and all-cause mortality, after
adjustment for other risk factors, including smoking [1]. Aim of this study was to
investigate whether serum total bilirubin levels are related to the degree of airflow
limitation and other determinants of severity of COPD.
Methods: Data were extracted from the records of 1239 patients with COPD (58%
males, age 64±10y, FEV1 46±19%, BMI 25.4±5.3kg/m2) referred for pulmonary
rehabilitation. Serum tBLN >22μmol/L was an exclusion criterium. Lung func-
tion (FEV1, diffusion capacity (DLCO)), arterial blood gases, body composition
and six-minute walking distance (6MWD) were measured as part of integrated
assessment of health status.
Results: tBLN levels were comparable in all GOLD stages. In male patients
tBLN levels were 12.0±4.2μmol/L (GOLD 1), 12.1±4.0μmol/L (GOLD 2),
12.7±3.7μmol/L (GOLD 3) and 11.8±3.8μmol/L (GOLD 4), while levels
were 10.8±3.7μmol/L (GOLD 1), 10.6±4.0μmol/L (GOLD 2), 10.2±3.6μmol/L
(GOLD 3) and 10.6±3.8μmol/L (GOLD 4) in female patients (all p<0.001 vs
males). tBLN levels were not related to FEV1, arterial paO2, BMI, number of
pack years or 6MWD. A statistically significant but weak bivariate correlation
was observed between tBLN and arterial paCO2 (r =-0.084, p<0.01) and DLCO

(r=-0.070, p<0.01).
Discussion: Serum total bilirubin levels are neither related to the degree of airflow
limitation nor to other variables of disease severity in patients with COPD. Fur-
ther research is needed clarify a possible contribution of low tBLN levels to the
development of COPD.
Reference:
[1] Horsfall LJ, Serum bilirubin and risk of respiratory disease and death, JAMA

2011.

P4548
Arterial stiffness measurements in COPD: Reliability over time
Anant R.C. Patel, Alex J. Mackay, Beverly Kowlessar, Gavin C. Donaldson,
Jadwiga A. Wedzicha, John R. Hurst. Academic Unit of Respiratory Medicine,
UCL Medical School, London, United Kingdom

Measuring arterial stiffness is a non-invasive method of assessing cardiovascular
risk and is raised in COPD. It is not known if this measure remains consistent over
time in COPD, creating uncertainty in interpreting single measurements.
We measured carotid-femoral aortic pulse wave velocity (APWV) using Vicorder™
apparatus in stable patients from the London COPD Cohort (no exacerbations
recorded on daily symptom diary cards in the preceding four weeks and subse-
quent two weeks).
APWV was measured at two visits in 89 stable patients and at a third visit in 27
of those patients. The median (IQR) interval was 103 (91,175) days between visits
one and two, and 91 (84,98) days between visits two and three.

Mean (±SD) APWV was 9.57±1.90ms-1, 9.42±1.52ms-1 and 9.47±1.67ms-1 at
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respective visits with an intra-class correlation of 0.716 between visits one and
two. Coefficient of variation of APWV over two visits was 5.99% and 6.42% over
three visits.
Repeated measurements of APWV in stable COPD patients appear to be consistent
several months apart, thus confirming reliability of this tool and enabling detection
of changes in arterial stiffness with alterations in clinical status or therapy.

P4549
Evaluation of upper airway involvement and interleukin-8 levels in nasal
lavage fluid of stable COPD patients
Hacer Çelik1, Serdar Akpinar1, Berna Dursun1, Pinar Oktar2,
Hayriye Karabulut3, Tugrul Sipit1 . 1Chest Diseases Department, Atatürk Chest
Diseases and Sugery E.R.H, Ankara, Turkey; 2Adult Hematology Labratory, Gazi
University Medicine Faculty, Ankara, Turkey; 3Ear Nose Throat Clinic, Keçiören
E.R.H- Ear Nose Throat Clinic, Ankara, Turkey

Object: Sinonasal (upper respiratory) involvement in COPD has traditionally been
a less frequented topic. IL-8 has been used to quantify the extent of airway
inflammation. The aim of this study was to demonstrate the presence of upper
airway involvement in COPD in patients with nasal symptoms by measuring IL-8
levels in nasal lavage material, while attempting to establish a possible link of such
involvement with severity of disease.
Method: Forty-seven patients with different stages (I-IV) of COPD, as determined
by GOLD criteria, along with 23 healthy controls were enrolled in this study.
All patients underwent pulmonary function testing, and values for FEV1, FVC,
FEV1/FVC,and medical history were recorded. Patients were also asked to fill
out a “sinonasal outcome test” (SNOT-20) quality of life questionnaire. This was
followed by rhinoscopic evaluation be upper airway. IL-8 levels in nasal lavage
material were measured using ELISA method.
Results: Although the median IL-8 level of patients with stable COPD was higher
than that for healthy controls, but the difference was insignificant (p=0.117). A
longer history of cigarette smoking was correlated with a higher level of nasal IL-8
(p=0.042). IL-8 levels increased with disease stage (p=0.044). Patients with COPD
had significantly higher SNOT-20 scores when compared with healthy controls
(p=0.001). Our study results may support the “unified airway hypothesis” for
COPD patients. The goal of treating sinonasal disease is to decrease the frequency
of exacerbations while at the same time improving quality of life.

467. Cystic fibrosis: new basic, clinical and
bacteriological knowledge

P4550
Ciliary beat frequency in nasal and bronchial epithelial cells in patients with
cystic fibrosis
Samra Alikadic, Friedrich Horak, Thomas Frischer, Edith Nachbaur,
Sabine Renner, Saskia Gruber. Department of Pediatrics, Medical University of
Vienna, Vienna, Austria

Background: The extent to which altered ciliary function plays a role in the
decrease in mucociliary clearance in cystic fibrosis (CF) patients is unclear.
Objective: To study ciliary beat frequency (CBF) in nasal and bronchial epithelial
cells of children with CF.
Methods: Nasal and bronchial brushings were performed on 11 CF children (mean
age: 8.86±4.54) undergoing bronchoscopy. In 15 healthy controls (mean age:
11.47±4.7) undergoing endoscopic procedures, nasal brushings were performed.
The biopsies were performed using an Olympus BC-202D-2010 disposable brush.
The samples were transported in a Medium 199 HEPES buffer and immediately
analyzed. Slides were put into a climate chamber preheated to 37°C and viewed
through an inverted phase contrast video microscope (Olympus IX-51). Short
videos of ciliated cell groups were filmed with a high-speed video camera (Olym-
pus i-Speed 2) at 300 frames/sec. The videos were then played back and the
ciliary beat frequencies of on average 5 to 10 cell conglomerates per patient were
determined. Mean values were used for further analysis.
Results: Nasal CBF in CF patients was higher when compared to that of healthy
controls (mean/SD: 15.4±3.03 vs. 12.92±2.37, p<0.05). Furthermore, nasal CBF
in CF patients was found to be higher than bronchial CBF (mean/SD: 13.23±2.38,
p<0.01), and the values were found to correlate (r=0.7, p<0.01).
Conclusion: Our results indicate that CF patients indeed have altered nasal cil-
iary function. Whether these findings could have therapeutic implications requires
further study.

P4551
Molecular structure, packing and release of MUC2 with relevance to cystic
fibrosis
Harriet Nilsson1, Daniel Ambort2, Gunnar Hansson2, Hans Hebert1,3.
1Department of Bioscience and Nutrition, Karolinska Institutet, Huddinge,
Sweden;2Department of Medical Biochemistry, University of Gothenburg,

Gothenburg, Sweden; 3School of Technology and Health, Royal Technical High
School, KTH, Huddinge, Sweden

In Cystic Fibrosis extremely viscous fluid is built up likely connected to impaired
release and expansion of mucins. MUC2 is mainly expressed in small and large
intestine, but also in inflamed airways, and it is stored as a multimer in secretory
granules of goblet cells at high [Ca2+] and low pH. The extracellular milieu have
to trigger the unpacking of MUC2 controled by its N-terminus, a not yet fully
understood process. The aim is to elucidate organization and structure of MUC2
when it is packed and secreted.
The N-terminal part of MUC2 was expressed in CHO cells. The secreted trimer-
ized recombinant mucin was purified from culture medium by anion exchange
chromatography. Crosslinked samples were purified by density ultracentrifugation.
Analysis was performed by transmission electron microscopy (TEM). The pH in
the buffers was varied in the range from 5.2 to 8 to mimic conditions of secretory
pathway and extracellular environment by adding HAc (pH 5.2), MES (pH 6.2)
or Tris (pH 7.4 and pH 8) with or without calcium. Samples were adsorbed onto
carbon coated EM grids and negative stained. Processing of micrographs was
performed using EMAN1 software.
When pH was low and or calcium present, rings with an outer and inner diameter
of 25-30 and 20-25 nm respectively were observed. Without calcium rings were
assembled at pH 5.2 and 6.2, but vanished with increasing pH. 2D refinements
of the projections showed rotational 5- or 6- folded symmetry. Assemblies of
laterally concatenated rings were obtained in the high density fraction of MUC2
N-terminus. The formations of these rings are probably vital for proper packing
and release of full length MUC2.
Harriet N. and Daniel A. have contributed equally

P4552
TGFβ1 genotype in correlation to TGFβ1 induced sputum (IS) and serum in
cystic fibrosis (CF)
Sabina Schmitt-Grohé1, Felix Schreiner1, Louisa van den Boom1,
Doris N’Gampolo1, Olaf Eickmeier2, Ralf Schubert2 , Ilse Broeckart1 ,
Stefan Zielen2, Michael Lentze1. 1Children’s Hospital Medical Center,
University of Bonn, Bonn, Germany; 2Department of Pediatric Pulmonary,
Goethe University Hospital, Frankfurt, Germany

Background: Previous studies have shown that high-producer TGFβ1 genotypes
are associated with severe lung disease in CF, but data on TGFβ1 levels and its
impact on CF lung disease are scarce. Our aim was to assess the relationship
between TGFβ1 genotypes, TGFβ1 (in induced sputum and serum) and lung
disease.
Methods: 23 patients delta F 508 homozygous (median age 24 y, m/f 13/10, BMI
20,96 kg/m2, Shwachman score 75, FEV1 (%) 84) were examined. TGFβ1 was
assessed in serum and IS by ELISA. Genotyping was performed for the TGFβ1
C-509T and T+869C genotype.
Results: TGFβ1 mutants (C-509T mutant/wildtype n=9/14; T+869C mu-
tant/wildtype (7/16) had no influence on levels of TGFβ1 in IS (C-509T mu-
tant/wildtype median 80.2/71.8 pg/ml, n.s; T+869C mutant/wildtype median
80.2/71.75 pg/ml, n.s) and serum (C-509T mutant/wildtype median 35.8/34.9
pg/ml, n.s; T+869C mutant/wildtype median 35.8/34.9 pg/ml, n.s) nor on leukocytes
in IS (C-509T mutant/wildtype median 651/495/μl, n.s; T+869C mutant/wildtype
median 651.25/495/μl, n.s) and in EDTA blood (C-509T mutant/wildtype median
6325/6990 pg/ml, n.s; T+869C mutant/wildtype median 6325/6990/μl, n.s), lung
function resp FEV1 (%) (C-509T mutant/wildtype median 68.6/86.7%, n.s; T+869C
mutant/wildtype median 60.3/86.66%, n.s) or BMI (C-509T mutant/wildtype me-
dian 21.9/19.2 pg/ml, n.s; T+869C mutant/wildtype median 22.41/19.52, n.s).
Conclusion: Genotype had no difference on TGFβ1 in IS and serum as well as for
lung function or BMI. An explanation is that TGF β is activated by different path-
ways e.g. ανβ6-mediated activation appears to be absolutely dependent on direct
cell-cell contact and does not release any diffusible free TGF β (Munger et al 1999).

P4553
Prevalence, risk factors and prognosis of pulmonary hypertension in cystic
fibrosis
Brigitte Fauroux1, Serge Adnot2, Pierre Regis Burgel3, Jean Louis Pepin4, Pierre
Yves Boelle5, Claire Cracowski6, Marlène Murris-Espin7,
Raphaele Nove-Josserand8, Nathalie Stremler9, Tabassome Simon10,
Thibaud Damy11. 1Pediatric Pulmonology and Inserm UMR S-938, AP-HP,
Hopital Armand Trousseau, Paris, France; 2IMRB, UPEC Créteil, AP-HP,
Hôpital Henri Mondor, Creteil, France; 3Pulmonary Department, AP-HP, Hôpital
Cochin, Paris, France; 4Department of Physiology and Rehabilitation, INSERM
ERI17, HP2 Laboratory (Hypoxia: Pathophysiology), Grenoble University
Hospital, Grenoble, France; 5Biostatistic Department and INSERM UMR-S 707,
AP-HP, Hôpital Saint Antoine, Paris, France; 6Pulmonary Department, CHU de
Grenoble, Grenoble, France; 7Pôle des Voies Respiratoires, CRCM Adulte,
Hôpital Larrey, Hôpitaux de Toulouse, Toulouse, France; 8CRCM Adulte, CH
Lyon Sud, Lyon, Pierre-Bénite, Lyon, France; 9Pediatric Department, CRCM
Timone-Enfants, Hôpital la Timone, Marseille, France; 10URC Est, AP-HP,
Hôpital Saint Antoine, Paris, France; 11Cardiology Department Créteil, AP-HP,
Hôpital Henri Mondor, Creteil, France

Objectives: To determine the prevalence, determinants and prognostic value of
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pulmonary acceleration time (PAT) to assess pulmonary hypertension (PHT) in
cystic fibrosis (CF).
Methods: Prospective multicenter longitudinal study of CF patients with forced
expiratory volume in one second (FEV1) ≤60% predicted evaluated during their
yearly check up with echocardiography, spirometry, and nocturnal oximetry.
Results: Sixty-seven consecutive patients were included (mean age 17±10 years
and mean FEV1 42±12% predicted). Eight patients received a lung transplant dur-
ing a mean follow-up of 19±6 months. Systolic pulmonary artery pressure (sPap)
was measurable using TR peak velocity in 50 (75%) patients, with 10 having
values above 35 mmHg. PAT determined in all patients correlated negatively with
sPAP (r=0.36, p=0.01). Patients in the lowest PAT tertile (<101 ms) had lower
FEV1 and greater nocturnal oxygen desaturation and left ventricular diastolic
dysfunction and were more often on the lung transplant waiting list than patients
in the two other tertiles. Kaplan-Meier curves showed a significantly shorter lung
transplant-free time in the lowest PAT tertile (p<0.001) but not in the group with
sPAP>35 mmHg. By multivariate analysis, FEV1 and the nocturnal desaturation
index were the main determinants of low PAT.
Conclusion: PAT less than 101 ms is a useful prognostic indicator in patients
with CF whatever the age and is determined by FEV1 and nocturnal oxygen
desaturation.

P4554
Non invasive ventilation for advanced cystic fibrosis lung disease in children
Elaine Chan, Jay Panickar, Biju Thomas. Paediatric Respiratory Medicine, Royal
Manchester Children’s Hospital, Manchester, United Kingdom

Background: Although non-invasive ventilation (NIV) is frequently used for res-
piratory failure in adult Cystic Fibrosis (CF) patients, the experience in children is
limited.
Aim: To review the experience of using NIV for advanced CF lung disease in
children at a large tertiary centre.
Methods: Retrospective review of medical records. Setting: Royal Manchester
Children’s Hospital, Manchester, U.K.
Results: The CF service at the Royal Manchester Children’s Hospital (Manchester,
UK) looks after approximately 350 children with CF. Over a period of two years
(Feb 2009-Feb 2011), 7 children (Median [range] age: 15 [11-18] years, 6 females)
with advanced CF lung disease were commenced on NIV. The median [IQR] FEV1

(% predicted) was 27 [23-31]. In all children, NIV was commenced during an
acute respiratory exacerbation and subsequently continued in all except one child
who did not tolerate NIV. The indications for initiating NIV included one or
more of the following: nocturnal and/or diurnal hypoxia, hypercapnoea, morning
headaches, to aid airway clearance and as a bridge to lung transplantation. All
children received nocturnal bi-level NIV using the pressure support mode with
face/nasal mask interface. Two children died whilst on transplant waiting list.
Median (range) usage was 8 (2-8) hours/night. Median (range) duration of use was
6 (1-21) months. None experienced any complication related to NIV. All children
on NIV achieved improved gas exchange.
Conclusion: Although there is growing experience of using NIV in advanced CF
lung disease in children, a number of unanswered questions remain. Long term
prospective multicentre studies would help develop guidelines for use of NIV in
this group of patients.

P4555
Glucose tolerance during pulmonary exacerbations in children with cystic
fibrosis
John Widger1, Mark Oliver2, Fergus Cameron3, Sarath Ranganathan1,
Phil Robinson1. 1Respiratory, Royal Children’s Hospital, Melbourne, VIC,
Australia; 2Gastroenterology, Royal Children’s Hospital, Melbourne, VIC,
Australia; 3Endocrine, Royal Children’s Hospital, Melbourne, VIC, Australia

Introduction: Patients with cystic fibrosis (CF) and normal glucose tolerance
(NGT) may exhibit diabetic glucose tolerance during pulmonary exacerbations [1].
Aims: We examined glucose tolerance during exacerbations in children with CF
and compared continuous glucose monitoring (CGM) with the gold standard oral
glucose tolerance test (OGTT).
Methods: Children with CF aged at least 10 years hospitalised with an exac-
erbation were recruited. Those with diabetes and those on corticosteroids were
excluded. On admission, patients had an OGTT and were fitted with a CGM for 3
days. Six weeks post discharge both tests were repeated.
Results: Ten patients (3 males), mean age 13.9 years, have completed the study.
Two patients had CGM alone, 4 patients had OGTT alone and 4 patients had both
tests. By OGTT criteria, 3 were diabetic, 3 had NGT and 2 had impaired glucose
tolerance (IGT) during exacerbations. Glucose tolerance status did not change
between exacerbation and follow-up although mean 2-hour glucose fell from 9.7
mmol/l to 8.6 mmol/l on repeat testing (p=0.012). For CGM (n=6), mean time
spent with glucose > 7.8mmol/l fell from 7% during exacerbation to 4.3% when
well (p=0.24). All 3 patients with NGT and 1 with IGT on OGTT had transient
hyperglycaemia ≥11.1 mmol/l on CGM during exacerbations.
Conclusions: In contrast to previous published research, we found that glucose
tolerance status, as determined by OGTT, remains unchanged during exacerbations.
Patients with NGT and IGT had transient hyperglycemia on CGM.
Reference:
[1] Sc NN, Shoseyov D, Kerem E, Zangen DH. Patients with cystic fibrosis and

normoglycemia exhibit diabetic glucose tolerance during pulmonary exacer-
bation. J Cyst Fibros May;9(3):199-204.

P4556
Pre-procedure antibiotics and effect on microbiological yield from
broncho-alveolar lavage fluid in children with cystic fibrosis
Sonal Kansra1, Alan Smyth2, Carol Bertenshaw1, Amanda Ward1,
Matthew Hurley2, Jayesh Bhatt1. 1Children and Young People’s Cystic Fibrosis
Unit, Nottingham Children’s Hospital, Nottingham, United Kingdom; 2Academic
Department of Child Health, Nottingham University, Nottingham, United
Kingdom

Bronchoscopy and broncho-alveolar lavage (BAL) is widely used in children with
cystic fibrosis (CF) to obtain reliable lower airway specimens for microbiological
analysis.This is done under general anaesthetic (GA) or sedation.GA could lead to
a significant decline in pulmonary function tests.It is recommended that prepara-
tion for surgery should involve physiotherapy and judicious use of antibiotics to
treat any evidence of infection.However if antibiotics are given pre-procedure,the
microbiological yield from BAL could potentially be lower.
Methods: We reviewed the records of children with CF undergoing bronchoscopy
and BAL at our centre to see if there was a difference in rates of microbiological
isolation if children with CF had antibiotics pre-procedure.BAL was collected in
line with ERS task force 2000 recommendations.
Results: 36 of the 86 bronchoscopies done between 2005 and 2010 were in children
with CF. BAL results from 2 children were not available.BAL showed bacterial
growth in 21 (62%) of cases and atypical mycobacteria in 1 child.Children who did
not have pre-procedure antibiotics were more likely to have bacterial isolates from
BAL fluid as compared to children who had antibiotics pre-procedure (p=0.017)
as shown in the table.

Microbiology positive Microbiology Negative

No Preprocedure Antibiotics (15) 13 (87%) 2 (13%)
Preprocedure Antibiotics (19) 9 (47%) 10 (53%)

Conclusions: Athough there may be a bias because of its retrospective nature,
this study indicates that pre-procedure antibiotics in children with CF undergo-
ing bronchoscopy for getting a gold standard microbiological sample leads to a
significantly lower microbiological yield.

P4557
Inspiratory and expiratory reactance at 5Hz in adult cystic fibrosis
Katharine Hurt1,2 , Paolo Paredi2, Harpal Kalsi2, Margaret Hodson1,
Diana Bilton1, Omar Usmani2. 1Cystic Fibrosis, Royal Brompton Hospital,
London, United Kingdom; 2Airway Disease Section, National Heart and Lung
Institute, Imperial College, London, United Kingdom

Introduction: Progressive airways obstruction is a key feature of cystic fibrosis
(CF) which has it origins in the small airways. Reactance at 5Hz (X5), measured by
impulse oscillometry (IOS), determines the capacitive properties of the peripheral
lung. In COPD patients the respiratory phase difference in X5 (inspiratory-minus-
expiratory, �X5) identifies individuals with expiratory flow limitation. Studies in
CF, so far, have analysed whole breath impulse oscillometry.
Aim: To determine the relationship between inspiratory and expiratory phase X5
with spirometry and body plethysmography.
Methods: Within-breath analysis of IOS (Jaeger) was performed on 25 patients
with CF (FEV1 range 26-119% of predicted). Results were correlated with spiro-
metric and plethysmographic indices (Jaeger MasterLab).
Results: Both inspiratory and expiratory X5 correlated with FEV1 (r= 0.842,
p<0.0001; r=0.892, p<0.0001), respectively. The parameters showed greater sen-
sitivity at lower FEV1 values. They also demonstrated an inverse linear relation-
ship with RV/TLC% ratio (r=-0.747, p<0.0001: r=-0.817, p<0.0001). Respiratory
phase difference (�X5) correlated with FEV1 and RV/TLC% (r=0.662, p<0.0001:
r=0.659, p< 0.004). There was a greater unit change in �X5 in CF patients with
lower FEV1 values (greater disease severity).
Conclusion: Measurement of inspiratory and expiratory X5 are useful indices of
airway obstruction and gas trapping in CF. IOS is quick, easy and portable to use
at the patient bedside or outpatient clinic in contrast to body plethysmography.
Calculating respiratory phase difference in X5 (�X5) may be a useful marker for
identifying CF patients who have expiratory flow limitation.

P4558
Lung clearance index (LCI) at age 1-4 years vs lung function and chest X-ray
(CXR) scores at age 7 years in children with CF
Anders Lindblad1, Fatma Aljassim1, Per Gustafsson1,2. 1Pediatrics, Gothenburg
CF Centre, Queen Silvia Childrens Hospital, Gothenburg, Sweden; 2Pediatrics,
Central Hospital, Skövde, Sweden

Background: LCI from SF6 multiple breath washout (MBW) is more sensitive
than spirometry to detect early CF lung disease and correlates closely to CT lung
changes in older CF subjects [1].
Aim: To see if increased LCI during the preschool period correlates to elevated
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LCI, CXR abnormalities (Northern score) and reduced FEV1.0 at age seven.
Methods: All CF patients born between 1995 and 2002, attending our center, and
who had done at least one MBW at an annual review between age 0.6 to 4.0
years and retested at age seven with MBW, spirometry and CXR evaluated with
Northern score [2] were included.
Results: Out of 24 children included (17M, median age at dx 0.4, range 0.0-2.6
yrs) four had one, six had two and 14 three MBW done, before age seven. For
mean age and LCI at each age period see table 1. Median (range) FEV1 at age 7
was 94% pred, (73;116).

Table 1

Age group (N) 0.6–2.0 yrs (15) 2.0–3.0 yrs (21) 3.0–4.0 yrs (17) 7 yrs (24)

Mean age (SD) 1.33 (0.33) 2.42 (0.17) 3.47 (0.13) 7.37 (0.3)
LCI median (range) 7.31 (6.44; 11.80) 7.45 (5.96; 13.3) 7.61 (6.4; 11.1) 7.63 (6.43; 12.3)

Mean LCI at age 1-3 yrs did not correlate to LCI (rs=0.26, p=0.228) or FEV1
(rs=0.09, p=0.702) at age 7 but correlated to Northern score (rs=0.52, p=0.010).
Conclusion: Increased LCI in the preschool years correlates with the degree of
structural lung changes at age 7.
References:
[1] Gustafsson et al. Thorax. 2008;63:129-34.
[2] Conway et al. Thorax. 1994;49:860-2

P4559
Combination of inhaled corticosteroids and long acting beta two agonists
improve lung clearance index (LCI) in preschoolers with cystic fibrosis
Elpis Hatziagorou, Vasiliki Avramidou, Sophia Botskariova, Fotis Kirvassilis,
John Tsanakas. Paediatric Pulmonology Unit, 3rd Paediatric Dept, Hippokration
Hospital, Aristotle University, Thessaloniki, Greece

Background: Lung function testing is a means of monitoring progression of lung
disease in cystic fibrosis (CF). Studies investigating Multiple Breath Washout
(MBW) measurements in children older than 2 years with CF have shown lung
clearance index (LCI) to be significantly greater in CF than in a reference popu-
lation. Bronchodilators are used in CF to facilitate airway clearance and provide
protection against potential bronchoconstrictors, ie DNase, hypertonic saline and
inhaled antibiotics.
Aim: 1). To compare LCI values among CF preschoolers, and healthy controls,
2). To compare LCI with atopy and 3). To assess the effect of the combina-
tion of inhaled steroids with long-acting beta two agonists (LABA), among CF
preschoolers, by changes in LCI values.
Method: Twenty-eight children with CF, and recurrent cough and wheeze, aged 2
to 5 years and 27 healthy controls performed MBW measurements. Children with
CF received prophylaxis with inhaled corticosteroids + LABA for six months.
History of atopy was recorded and total serum IgE was measured. The primary
endpoint was change of LCI values.
Results: Children with CF had significantly higher LCI compared to controls
(mean difference [95% CI] 2.6 [1.8, 3.7], p<0.001). LCI values were not corre-
lated with history of atopy (p=0.128), or total IgE (p= 0.318, R=0.247). Six months
after treatment with combination of inhaled steroids + LABA, LCI was reduced
significantly (mean difference [95% CI]: -1.19 [-3.6, -1.01], p: 0.038).
Conclusions: Combination of inhaled steroids + LABA seem to improve lung
function among preschooler with CF, as measured by LCI.

P4560
Respiratory muscle strength (RMS) in cystic fibrosis adult patients
Nelson Marcal1, Joana Pimentel1, Susana Moreira2, Mariana Alves2,
Joao Valenca2, Richard Staats2, Margarida Aguiar1, Pilar Cardim2,
Carlos Lopes2, Antonio Bugalho de Almeida2. 1Pulmonology 1, Hospital de
Santa Maria - CHLN, Lisbon, Portugal; 2Faculdade de Medicina, Universidade
de Lisboa, Lisbon, Portugal

Cystic fibrosis (CF) is a genetic disease caused by CFTR gene mutation. RMS
has been evaluated in CF and conflicting results were obtained. There are many
reasons why these patients may have decreased RMS: malnutrition, physical de-
conditioning, CFTR gene mutation (also present in skeletal muscle where it plays
a role in calcium regulation) and increased work of breathing due to hyperinflation.
Our aim was to evaluate RMS in cystic fibrosis adult patients and compare it with
a control group. We performed a prospective study with 12 CF adult patients (5
males) to evaluate spirometry, maximal static inspiratory and expiratory pressure
through mouth (MIP and MEP), nasal sniff pressure (NSP) and arterial blood
gases. Results were compared with 24 normal adult individuals (10 males) with
similar sex, age and body mass index (BMI).
Our study group showed: age 27,33±7,45; BMI=20,03±2,74; FVC
(%pred)=68,08±20,32; FEV1 (%pred)=51,42±22,59; FEV1/FVC=62,67±14,28;
RV/TLC=51,83±17,64; MEP (%pred)=70,83±22,51; MIP (%pred)=79,50±27,02;
NSP (%pred)=79,75±33,71; PaO2=75,73±12,19mmHg. Our control
group presented: age 24,08±4,12; BMI=21,63±1,76; FVC=99,79±11,42;
FEV1=101,04±10,93; FEV1/FVC=87,37±6,03; RV/TLC=112,25±18,26; MEP
(%pred)=92,33±20,86; MIP (%pred)=79,57±21,11; NSP (%pred)=110,88±26,07;
PaO2=100,12±5,79mmHg.
We conducted a statistical analysis using Student’s t-test in SPSSv17 which demon-

strated a statistical significant lower FEV1/FVC, SNP, MEP and PaO2 in our study
group. There was no difference concerning MIP values. Although SNP and MEP
values are lower in our population, we cannot evaluate diaphragmatic strength
using these parameters in CF patients. More studies are needed to improve the
assessment of RMS in CF patients.

P4561

P4562
Frequent detection of rhinovirus in bronchoalveolar lavage samples from
children with cystic fibrosis
Elisabeth Kieninger1, Caroline Tapparel2, M.-N. Kronig1, F. Singer1, P. Latzin1,
Hui-Leng Tan3, Cara Bossley3, C. Casaulta1, Andrew Bush3, Jane C. Davies3,
Laurent Kaiser2, Nicolas Regamey1. 1Division of Paediatric Respiratory
Medicine, University Children’s Hospital, Bern, Switzerland; 2Laboratory of
Virology, Division of Infectious Diseases, University of Geneva Hospitals and
Faculty of Medicine, Geneva, Switzerland; 3Department of Paediatric
Respiratory Medicine, Royal Brompton Hospital, London, United Kingdom

Background: Rhinovirus (RV)-induced chest exacerbations are common in cystic
fibrosis (CF) and have been associated with impaired virus clearance by the CF
airway epithelium.
Hypothesis: As a consequence RV can be frequently detected in lower airways of
CF children.
Patients and methods: Bronchoalveolar lavage (BAL) samples were collected
from children with CF (n=93), non-CF bronchiectasis (n=26), asthma (n=19) and
control children without lower respiratory tract disease (n=21) at a median (IQR)
age of 6.7 (2.5-10.8) years. RV load was assessed by RT-PCR. Prevalence of RV
infection and RV load were compared between groups and related to demographic
and clinical parameters.
Results: RV was detected in 58 samples (36% of total) and more often in younger
children <5years of age (29 vs. 18%). RV prevalence was highest in CF (41%)
compared to non-CF bronchiectasis (23%), asthmatic (32%) and healthy children
(29%). In RV-positive subjects RV load (median [IQR] copies/ml) was highest in
CF (300 [15–3400] ×103) compared to asthmatic (2.3 [2.1-4.8] ×103) (p=0.02),
non-CF bronchiectasis (11 [3.5-193] ×103) (p=0.03) and healthy children (0.8
[0.4-6.5] ×103) (p=0.001). RV prevalence was similar in CF patients in whom
BAL was performed during chest exacerbation (n=20) and phases of clinical sta-
bility (n=17). However, RV load was higher during exacerbation (859 [20-3380]
×103 vs. 25 [5.8-277] ×103), p=0.01) and inversely related to FEV1 (%predicted)
(r=-0.52, p=0.004).
Conclusions: RV is frequently detected in the lower airways of CF children. High
RV loads during chest exacerbations and in children with advanced lung disease
suggest a possible role for RV in CF lung disease progression.
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P4563
Whooping cough in cystic fibrosis (CF)
Marlène Murris1, Nicole Guiso2, Elisabeth Njamkepo2, Laurent Tetu1,
Alain Didier1. 1Centre de Référence et de Compétence de la Mucoviscidose de
l’Adulte (CRCM), Service de Pneumologie-Allergologie, Hôpital Larrey,
Toulouse, France; 2Unité des Prévention et Thérapies Moléculaires des Maladies
Humaines, Institut Pasteur, Paris, France

In the 1990s, there has been a slow steady resurgence of pertussis with an increased
proportion of cases reported among adolescents and adults in absence of vaccine
or natural boosters. CF is the commonest genetically inherited disease, leading to
bronchiectasis. Cough is a non specific symptom in CF patients and whooping
could cause lung function worsening,
We report a retrospective, monocentric study, on whopping in adult CF patients.
64 sera samples from patients (median age 26 years old) were analysed by ELISA
(Enzyme-Linked Immunosorbent Assay) to detect anti-pertussis toxin (PT) an-
tibodies. In all patients with a positive detection of anti-PT IgG, clinical and
functional data were collected all around the date of the serum sample.
Among the 64 sera analysed, 57 had no IgG. Seven were positive with a titre
of anti-PT IgG ranging from 35UI to 198UI/ml. None of them has a history of
vaccination the years preceding the sample. Among the 7 patients, 4 had a severe
lung disease which was progressing since several months. Two of them described
a change in their cough. Patients with low levels IgG received daily azithromycin
as anti-inflammatory treatment. Among the 3 patients with moderate disease, only
one returned to baseline after 6 months. One patient wasn’t known as a CF patient
but as an asthmatic. Persistent new cough induced a new advice and the diagnosis
of CF.
These results underline several aspects that clinicians should be aware: the difficulty
to make the diagnosis of whopping when patients chronically cough, the potential
impact of whopping cough on severe respiratory disease, the need to optimize
vaccination coverage in adults at risk, the potential role of chronic azithromycin
to reduce the duration and severity of illness.

P4564
Effect of recurrent growth of aspergillus on lung function in paediatric
population with cystic fibrosis (CF)
A. Adams, R. Thursfield, A. Bush. Paediatric Respiratory, Royal Brompton
Hospital, London, England, United Kingdom

Background: Allergic bronchopulmonary aspergillosis (ABPA) is well described
in CF. Many CF patients grow Aspergillus fumigatus (AF) on sputum and cough
swabs but do not have ABPA. There is evidence that this is clinically important
[Chest 2006;130:222, Ped Pulm 2007;42:785]
Hypothesis: Isolation of AF from sputum or cough swab is associated with a
worse clinical state in CF children.
Methods: A retrospective cohort study of all children with CF who had sputum
samples or cough swabs positive for AF on >1 occasion at least one month apart
between 2008 and 2010. Lung function results and nutritional status were recorded.
Results: 35 children (15 male) were identified who fit the criteria, mean age 11.2
years (SD2.1) mean BMI 17.5. Data were collected on 21 controls (7 male) with
CF who had not grown AF during the study period and had never had a diagnosis
of ABPA, mean age 11.12 years (SD2.21) mean BMI 17.2. Children with AF had
a lower mean FEV1(p<0.0001) over the follow-up period (69.8, SD13.8 vs 89.4,
SD11.5), despite a greater number of days of intravenous antibiotics (45 days vs.
2.6 days in the 2 year period (p<0.0001))

Conclusions: Recurrent growths of AF are associated with a worse clinical state,
manifest by lower lung function, despite the use of significantly more intravenous
antibiotics.

P4565
Prevalence and impact on FEV1 decline of methicillin-resistant
Staphylococcus aureus infection in patients with cystic fibrosis
Eef Vanderhelst1,2, Liesbeth De Meirleir1,2, Sylvia Verbanck2, Denis Piérard3,
Walter Vincken2, Anne Malfroot1. 1Cystic Fibrosis Center, UZ Brussel, Brussels,
Belgium; 2Pulmonology, UZ Brussel, Brussels, Belgium; 3Microbiology, UZ
Brussel, Brussels, Belgium

Rationale: Risk factors for methicillin-resistant Staphylococcus aureus (MRSA)

in Cystic Fibrosis (CF) and the impact on CF disease progression are still under
debate.
Objectives: To study clinical variables associated with MRSA infection and
examine impact on FEV1 evolution in CF patients.
Methods: A retrospective case-control study from 2002 to 2010, comparing clin-
ical variables and decline of FEV1 of MRSA positive patients with age-and sex
matched controls.
Results: Thirty of the 165 CF patients (18.2%) had cultures positive for MRSA.
Excluding patients under 4 years, the prevalence became 15.2% (23/151). Chronic
infection was found in 19/151 (12.6%).
Most apparent differences between the groups were: a higher proportion of patients
with genotype F508del, less pancreas sufficient patients, more bronchiectasis and
more frequent hospitalization in the MRSA group.
The FEV1 recorded one year prior to, and at the moment of MRSA infection, was
not significantly different from that obtained in controls. However, FEV1 decline
over 2 and 6 year periods, were significantly greater in the MRSA group than in
the controls. In fact, over a 6 year period FEV1 decline amounted to -2.6% versus
-1.3%predicted per year in the MRSA group and controls respectively (p=0.031).
Conclusion: Prevalence of MRSA in CF patients averaged 15%, and MRSA
infection was shown to be associated with a particular genotype, presence of
bronchiectasis and hospitalization. Our spirometric data also clearly show that a
MRSA episode entails an FEV1 decline that is almost double that predicted for
CF patients who can remain unaffected by MRSA.

P4566
Prevalence and reservoirs of A. xylosoxidans and S. maltophilia in cystic
fibrosis center
Irina Asherova1, Svetlana Monachova2, Marina Ershova2, Svetlana Angelova2.
1Pulmonology, Children’s Clinical Hospital No. 1, Yaroslavl, Russian Federation;
2Laboratory of Microbiology, Infectious Clinical Hospital No. 1, Yaroslavl,
Russian Federation

A. xylosoxidans (AX) and S. maltophilia (SM) becomes more and more important
pathogens of lung disease in CF patients. Little is known about the routes of
transmission of these pathogens from environmental or hospital sources to the
patients. We hypothesised that strains of AX and SM are nosocomially acquired by
CF patients.
Methods: 259 sputum samples, cough swabs were taken from 38 patients at-
tending the Regional CF Center in 2010. Bacterial isolates were obtained from
the hospital environment (sinks, toilets, physiotherapy equipments, nebulizers),
personnel hands.
Results: Four (10,5%) of patients were colonised by AX. According to the European
consensus criteria two of them were chronicaly infected and had an accelerating
loss of lung function. In six patients (15,8%) SM was detected. Their clinical con-
dition was stable. Two patients (siblings) were chronically colonized with SM. In 8
cases (80%) bacterial pathogens were detected after i.v. anti-pseudomonal therapy
and hospitalisation. AX and SM were isolated from the sinks of a mixed infectious
disease ward (32,0% and 66,7% respectively. 40% of toilets were contaminated
with AX and SM strains. All inhalation systems and personnel hand cultures were
AX and SM negative. One SM strain was isolated from the vest for high frequency
chest wall oscillation and one SM strain from the physiotherapist hands at the end
of the working day. Similar antibiotics sensitivity suggested a possible trasmission
route from the hospital environment and personnel hands to the patients.
Conclusion: The role of these microorganisms can be underestimated. Improved
hygienic measures in CF centers are required to prevent risk of bacterial transmis-
sion.

P4567
Quality of life of paediatric patients with cystic fibrosis and their caregivers
Reka Bodnar1, Klara Holics3, Rita Ujhelyi3, Lajos Kovacs4, Agnes Meszaros1,
Laszlo Kadar2. 1Department of Pharmacy Administration, Semmelweis
University, Budapest, Hungary; 2Paediatric Department, Pest County
Pulmonological Institute, Torokbalint, Hungary; 3CF Surgery, Heim Pal
Children’s Hospital, Budapest, Hungary; 4I. Department of Paediatrics,
Semmelweis University, Budapest, Hungary

Introduction: Cystic fibrosis (CF) is the most common fatal genetic disease which
has a significant impact on patient’s and their caregiver’s daily life.
Objective: The aim of the study was to determine the quality of life (QoL) of
children with CF and their parents and to compare the impact of CF on daily life
to that of asthma.
Methods: The Cystic Fibrosis Questionnaire (CFQ) was used to measure the QoL
of children with CF and their caregivers. PedsQLTM 4.0 Generic Core Scale was

Quality of life of patients with CF

Domain CFQ-R Child CFQ-R Teen CFQ-R Parent
mean score ± SD mean score ± SD mean score ± SD

Physical activity 71.21±23.93 63.02±20.47 59.84±15.15
Emotion 76.89±10.76 73.33±8.73 76.36±16.96
Treatment 82.82±17.47 38.89±29.10 –
Respiratory 66.67±11.12 59.52±21.75 –
Digestive 76.67±22.50 90.28±12.51 –
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used to compare QoL of paediatric CF patients and their caregivers to the QoL of
asthmatic children and their parents.
Results: 54 (nCF=22, nasthma=32) children’s data were collected (mean age:
13.05±3.13 years). Total score of PedsQL was 71.53±13.26 by CF patients,
while total score of PedsQL was 77.35±16.61 in asthmatic patients (p=0.2).
CF caregivers’ score was 71.17±15.26 while total score of asthmatic patients’
caregivers was 71.07±14.93 (p=0.98). CFQ results are shown in the table.
Conclusion: QoL scores were not significantly lower in children with CF than in
asthmatic patients.

468. Rare lung diseases in children

P4568
Pulmonary function and quality of life in children and adolescents
adenovirus bronchiolitis obliterans
Stefhanie Nayar, Ana María Escobar, Monica Saavedra, Alberto Vidal.
Broncopulmonar, Hospital Roberto del Río, Region Metropolitana, Santiago,
Chile

Introduction: There are few studies assessing pulmonary function and quality of
life of PIBO patients.
Objective: Assess the pulmonary function and the quality of life of patients with
PIBO and the correlation between both variables.
Methods: 14 Children with PIBO in follow up at the pediatric pulmonology, were
included in this study. Study period: April 2009 - April 2010. Pulmonary function
was assessed with spirometry, flow/volume curve and intrathoracic gas volume.
A survey of self-administered Quality of Life was applied at the visit to inves-
tigate their global, physical and psychosocial quality of life. The Pearson linear
correlation between quality of life and the pulmonary function test parameters was
assessed, for statistical analysis p<0.05 was considered significant.
Results: The mean age of our patients was 12.4. The functional alterations were
characteristics of an obstructive respiratory disorder in 85.7% and only 14.3%
showed normal pulmonary functionof the patients. The quality of life parameters
were in average 58.6% of overall quality of life, 60.9% of physical quality of life
and 57.9% of psychosocial quality of life. We found a positive correlation between
global quality of life and VEF1, FVC and FEF25-75% (correlation index 0.54,
0.53 and 0.53 respectively) as well between physical quality of life and VEF1,
FVC, FEV1/FVC and FEF25-75% (correlation index 0.86, 0.81, 0.70 and 0.74
respectively).
Conclusions: Most patients with PIBO showed pulmonary function impairment
characterized by an obstructive respiratory pattern. Better quality of life correlates
with better values in spirometric parameters.

P4569
Obliterative bronchitis verified by bronchoscopic visualisation
Petr Pohunek1, Karolina Vávrová1, Tamara Svobodová1, Magdalena Havlišová1,
Ludmila Hornofová2. 1Division of Paediatric Pulmonology, Paediatric
Department, University Hospital Motol, Praha, Czech Republic; 2Institute of
Pathology and Molecular Medicine, University Hospital Motol, Praha, Czech
Republic

Background: Chronic bronchial obstruction in children is mostly associated with
bronchial asthma. In those with irreversible obstruction the most documented
reason is a post-infectious obliterative bronchiolitis.
Case history: We report a 13 years old patient with Tetralogy of Fallot corrected at
the age of 3 years. She suffered from respiratory infections since early childhood,
in addition four pneumonias at the age of 10, 11 and 12 years. Since age of 10
on anti-asthma medication for frequent wheezing. She was referred to us for poor
response to anti-asthma therapy.
Summary of findings: No dyspnoea, bilateral variable quiet wheezing. FVC
53%,FEV1 34%,MEF 25/75 12%. TLC normal, severe hyperinflation. No immune
deffect, no atopy. GOR excluded. On HRCT diffuse bilateral non-homogeneous air-
trapping. On bronchoscopy normal anatomy, non-inflammatory mucosa. Bronchial
biopsy with no inflammation, no remodelling.
Using 2.9 mm flexible bronchoscope and aiming for the areas with prominent
air-trapping, we found at the level of 7th to 9th bronchial branching circular narrow
stenoses and obliterative lesions completely closing the lumen. Biopsy revealed
normal bronchial epithelium, mild thickening of the basement membrane and mild
hypertrophy of smooth muscle.
Conclusion: We confirmed existence of obliterative lesions causing irreversible
obstruction in the bronchi of about 2 to 3 mm in diameter. This fits into the diagno-
sis of obliterative bronchitis, different from obliterative bronchiolitis. This should
be suspected in children with irreversible bronchial obstruction and appropriate
investigations initiated. Confirmation of this diagnosis can prevent patients from
unnecessary burden of anti-asthma therapy.
Supported by MZ0FNM2005.

P4570
Flexible bronchoscope in pediatrics: Other uses
Pilar Caro-Aguilera1, Estela Perez-Ruiz1, Javier Perez-Frias1,
Lorena Moreno-Requena1, Javier Rivas2, Dolores Argos3. 1Paediatrics, HRU
Carlos Haya, Malaga, Spain; 2Neonatology, HRU Carlos Haya, Malaga, Spain;
3Paediatrics Surgery, HRU Carlos Haya, Malaga, Spain

Introduction: Nutrition supplied through enteral route is of greater benefit to
preterm newborn than that supplied through parenteral administration. The inser-
tion of a nasogastric tube (NGT) can occasionally be problematic. Several methods
and maneuvers have been described for difficult insertion, but all of them refered
to anaesthetized or unconscious patient. We present the case of a NGT insertion
assisted by a flexible bronchoscope in a preterm infant.
Case report: A seven-days old female infant, born at 29 weeks gestation and
979 gr of weigh, was hospitalized in the neonatal intensive care unit (NICU) as
she suffered an hyaline membrane disease. She needed mechanical ventilation and
enteral nutrition through a NGT. It was not possible to introduce the NGT with
the standard procedure. After repeated failures of NGT placement and a mayor
complication –pneumothorax-, the neonatologist asked the paediatric pulmonology
unit for help as the gastroenterology unit could not help them because their smallest
gastroscope was 4.9mm diameter. We used the 2.8mm diameter bronchoscope to
go through the esophagus to the stomach. Then we passed a guide through the
working channel. After that we removed the bronchoscope maintaining the guide
in the stomach. Finally the guide was used to introduce the NGT. We checked the
NGT placement with a X-Ray and it was in the correct position.
Conclusion: NGT is commonly used in NICU. Accurate tube placement is
important to ensure a safe and effective enteral feeding. Literature describes mis-
placement of NGT including its location in the respiratory tract and pleural space,
upper oesophagus, or past the pylorus. The introduction aided with an endoscopy
visualization can avoid these complications.

P4571
Propanolol treatment in pulmonary capillary hemangiomatosis
Francesco Paolo Rossi1, Paola Francalanci2, May Chebl El Hachem3,
Teresa Salerno1, Maria Giovanna Paglietti1 , Laura Menchini4, Renato Cutrera1.
1Department of Pediatrics, Respiratory Unit, Bambino Gesù Children Hospital,
Rome, Italy; 2Department of Pathology, Bambino Gesù Children Hospital, Rome,
Italy; 3Department of Pediatrics, Dermatology Unit, Bambino Gesù Children
Hospital, Rome, Italy; 4Department of Radiology, Bambino Gesù Children
Hospital, Rome, Italy

Pulmonary Capillary Haemangiomatosis (PCH) is a rare disease with broad symp-
toms, from dyspnoea to pulmonary hypertension. Oral steroids are considered the
first line treatment for severe haemangioma. Other therapeutic options are less
used for side effects and toxicity. Propanolol has been discovered by chance in
2 children who showed rapid regression of skin haemangiomas when treated for
cardiopulmonary conditions.
We describe a case of a 8 year old boy with persistent respiratory failure, in
whom open lung biopsy demonstrated diffuse proliferation of capillary vessels
consistent with PCH. L. began propanolol, with increasing dose up to 2 mg/kg/day.
Respiratory symptoms and general conditions immediately improved without side
effects and steroid treatment discontinuation was achieved uneventfully. Propanolol
therapy was effective in resolving respiratory symptoms and avoiding new lesions
growth without any observed side effect. In our patient we achieved lesions sta-
bility, excellent general and respiratory conditions, satisfactory growth; the future
most likely therapeutic approach may be surgical to completely remove the lesion.
A control MRI, performed after 6 months, showed that no new lesions appeared
after the treatment, due to the anti-neoangiogenic effect of propranolol, which
avoids new vessels growth.
The patient is still on propranolol and in regular follow up. The lesions are stable,
his general and respiratory conditions excellent, growth is satisfactory; the future
most likely therapeutic approach may be surgically to completely remove the
lesion.
The excellent results that we reached with lack of adverse effects confirm propanolol
a promising therapy for difficult haemangiomas, including PCH.

P4572
Study of auditory function in children with chronic lung diseases
Hanan Mohamed Ibrahim1, Terez Boshra Kamel1, Nithreen M.S. Abdel-Salam2,
Salah R. Abu-Ata1. 1Pediatrics Department, Ain Shams University, Cairo, Egypt;
2Audiology Unit, Otolaryngology Department, Ain Shams University, Cairo,
Egypt

Objective: Chronic hypoxia has an evident effect on cochlear function and hearing
sensitivity. Otoacoustic emissions’ testing is efficient in detecting subtle cochlear
dysfunction. This cross sectional study was designed to assess the cochlear function
in children with chronic lung diseases who were exposed to prolonged hypoxia
and prolonged use of ototoxic drugs (as aminoglycosides) using basic audiological
evaluation and transient evoked otoacoustic emissions testing.
Methods: The study was carried out on 30 Egyptian children with chronic lung
disease recruited from the Pediatric Chest Clinic, Children’s hospital, Ain Shams
University. Twenty normal children were included as control.
Results: Six patients (20%) showed abnormal otoacoustic emissions. A significant
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effect of hypoxia on otoacoustic emissions findings was found (p<0.05). However,
there was no significant effect of inhaled aminoglycosides on auditory functions
whether pure tone audiometry, speech audiometry and transient evoked otoacoustic
emissions testing.
Conclusions: Children with chronic lung diseases are liable to cochlear dysfunc-
tion due to prolonged hypoxia. Inhaled aminoglycosides in chronic lung diseases
is relatively safe on auditory functions.

P4573
Health-related quality of life in non-cystic fibrosis bronchiectasis children
Ameer Hamzah1, Yasemin Gokdemir2, Cagatay Cimsit3, Refika Ersu2,
Fazilet Karakoc2, Bulent Karadag2. 1Department of Paediatrics, Marmara
University Faculty of Medicine, Istanbul, Turkey; 2Department of Paediatric
Pulmonolgy, Marmara University Faculty of Medicine, Istanbul, Turkey;
3Department of Radiology, Marmara University Faculty of Medicine, Istanbul,
Turkey

Aim: Bronchiectasis is still an important problem in developing countries. The
aim of this study was to evaluate the health-related quality of life and associated
factors in children with non-cystic fibrosis bronchiectasis.
Method: Children with non–cystic fibrosis bronchiectasis followed at Marmara
University Paediatric Pulmonology Clinic were included to the study. Age of
symptom onset, age of diagnosis, frequency of presenting symptoms, physical ex-
amination findings, pulmonary function tests, and affected lobes in high resolution
computed tomography (HRCT) were evaluated; in addition, HRCT was scored
according to modified Bhalla score system to obtain a bronchiectasis distribution
severity score. St George’s Respiratory Questionnaire (SGRQ) and the Medical
Outcomes Study Short Form-36 were completed by patients and parents.
Results: The median age of the patients (48.9% male) was 12.1 years (25%-75%
10.2-14.1years). The median age at diagnosis was 7 years (25%-75% 5-10years)
and follow up period was 4 years (25%-75% 2-5 years). The patients’ HRCT
score did not correlate with the SGRQ score and FEV1 (p>0.05). However, a sig-
nificant correlation was found between the SGRQ scores and FEV1 (p<0.05).No
correlation was found between SF-36 and FEV1 (p>0.05).
Conclusion: Patients with worse pulmonary functions have lower quality of life
scores. Early diagnosis and treatment may increase the quality of life and survival of
patients with bronchiectasis, which has irreversible and progressive complications
if untreated.

P4574
Pediatric tracheostomy: Indications and complications rate. An experience
from a semi-intensive pediatric respiratory unit
Alessandra Schiavino, Francesco Paolo Rossi, Maria Giovanna Paglietti, Maria
Beatrice Chiarini Testa, Teresa Salerno, Renato Cutrera. Department of Pediatrics,
Respiratory Unit, Bambino Gesù Children Research Hospital, Rome, Italy

Tracheostomy in children can be used to provide respiratory support as long-
term ventilation/pulmonary toilet, or to bypass proximal airway obstruction. Tra-
cheostomy is burdened by early and late complications which could make difficult
hospital and home management.
We performed a single centre Survey from September 2008 to September 2010,
identifying early and late complications with the aim to assess the most frequent
problems related to tracheostomy management in children.
We administered to the parents a questionnaire in which the different topics
were analyzed (indications to tracheostomy, operational tecnique, occurrence of
intraoperative, early postoperative (within 24 - 48 hours) and late (after 48 hours)
complications and the home care management).
In the 2 years period we evaluated 66 patients (M/F 36/30, mean age 7 years).
Indications to tracheostomy were prolonged endotracheal intubation followed by
tracheal malacia or stenosis, chronic respiratory failure, central apnoeas and vocal
cord paralysis. Patients were affected by genetic or metabolic disorders, cerebral
palsy, neuromuscular diseases, congenital heart diseases, tracheal diseases and
tumors of the nervous system.
In 65% of cases no complications occurred, while in 5% early complications and
in 35% late complications occurred. Only 4 patients died during the Survey period,
but not due to tracheostomy complication.
Tracheostomy allows to manage different severe disease in children. The indica-
tions for its use have changed over the past decades. Late-onset complications
are the most frequent and their knowledge allows to manage the trachestomized
patient from hospital staff and home caregivers.

P4575
Comparison of conventional chest physiotherapy and high-frequency chest
wall oscillation in primary ciliary dyskinesia
Yasemin Gokdemir, Refika Ersu, Bulent Karadag, Fazilet Karakoc. Paediatric
Pulmonology, Marmara University, Istanbul, Turkey

Background: Early diagnosis and enhancement of mucociliary clearance by chest
physiotherapy is important to prevent the development of bronchiectasis in primary
ciliary dyskinesia (PSD). Percussion and postural drainage are the most commonly
used methods. Vest® is a new chest physiotheraphy method which creates oscil-
lation on the chest wall and move the secretions from small airways to the large

airways. There is no study evaluating the efficacy of Vest® in PSD. The aim of
this study was to evaluate the efficacy and safety of Vest® in PSD patients.
Material-methods: Both conventional chest physiotheraphy and Vest® were ap-
plied randomly to 7 PSD patients older than 6 years of age. Oxygen saturation was
monitored and pulmonary function tests (PFT) were performed on the first and 5th
day of both therapies. Patients were questioned about the efficiency and comfort
level of the both methods.
Results: Forty-two percent of patients were male. Mean age was 9.9±3.4 years
and the patients were followed up for 7.2±2.3 years. Dextrocardia was present
in all of the patients and situs inversus totalis was observed in 71%. There were
no desaturation during sessions. Although day 5 PFT were better in both groups,
this did not reach statistical significance. There was no difference between the two
groups in terms of PFT. Both physiotherapy methods were found effective and
comfortable and there was no significant difference between the two groups.
Conclusion: Vest® was comfortable and tolerated well by the patients. There was
no difference in PFT’s between the conventional chest physiotheraphy and Vest®

group. We presented the preliminary results of ongoing the study.

P4576
Impact of the date of diagnosis on the clinical course of children with primary
ciliary dyskinesia
Folke Brinkmann, Nicolaus Schwerk, Theresa Emmrich, Gesine Hansen.
University Children’s Hospital, Department of Pulmonology, Allergology and
Neonatology, Hanover Medical School, Hanover, Germany

Objective: Up to now, little is known about the impact of the date of diagnosis on
the clinical course of children with primary ciliary dyskinesia (pcd).
Methods: Over a ten year period all paediatric patients with confirmed pcd
in a tertiary centre who could be followed up for more than 12 months were
retrospectively included in the study.
Results: Out of 19 patients 63% had a situs inversus, the median age a diagnosis
was 95 months. There was a significant correlation between the date of diagnosis
and development of bronchiectasis (p=0,04), but no effect on lung function. 12
months after diagnosis 75% of patients received professional physiotherapy, 88%
were on continuous antibiotic therapy, 50% on inhaled β2 agonists and 13% on
inhaled corticosteroids.
After starting the treatment, all patients improved clinically, the number of pul-
monary complications decreased, especially pneumonias (p=0,03) and bronchitis
(p=0,01). Chronic wet cough and rhinitis often persisted and lung function mea-
surements did not improve permanently.
Conclusions: Late diagnosis of pcd carries an increased risk for developing
bronchiectasis. Pulmonary exacerbations decrease with appropriate treatment
whereas there is no significant effect on lung function parameters.

P4578
The follow-up of children with tracheobronchial foreign body aspiration
Sinan Tas1, Zeynep Seda Uyan2, Nihal Uyar1, Yonca Anik3, Tuba Liman4,
Metin Aydogan5, Salih Topcu4, Emin Sami Arisoy6. 1Pediatrics, Kocaeli
University Hospital, Kocaeli, Turkey; 2Pediatric Pulmonology, Kocaeli University
Hospital, Kocaeli, Turkey; 3Radiology, Kocaeli University Hospital, Kocaeli,
Turkey; 4Thorax Surgery, Kocaeli University Hospital, Kocaeli, Turkey;
5Pediatric Allergy, Kocaeli University Hospital, Kocaeli, Turkey; 6Pediatric
Infectiosus Diseases, Kocaeli University Hospital, Kocaeli, Turkey

Background: Foreign body aspiration (FBA) is an important cause of morbidity
and mortality in children
Objectives: Retrospective analysis of cases who arrived Kocaeli Universtiy Hos-
pital with suspected FBA and underwent bronchoscopy
Methods: Forty children who underwent bronchoscopy for FB removal from
February 2005 to January 2010 at Kocaeli Universtiy Hospital were reviewed
retrospectively.We recorded the patients’ presenting symptoms,physical and radio-
logical findings,the time elapsed from aspiration to presentation,type and location
of FB,acute and long-term complications,follow up period and hospitalisation
period
Results: There were 26 male patients.The mean age was 59,8±34,2 months
(range 29-195 months).FBs were removed within 1-184 days following the aspi-
ration (median: 2 days).During presentation;38 cases had clinical symptoms and
wheezing was the most common one.Thirty-three FBs were organic and hazelnuts
were the most common. Twenty-three (57.5%) cases had radiological findings
during presentation and 10 (25%) had acute complications (pneumonia).Patients
were hospitalized for 1-17 days (median 2days) and followed up for 34,5±31,3
months. Seventeen patients had persistent clinical symptoms.There were chronic
radiological findings in 5 patients and fibrotic sequelaes in 11 patients.Although
statistically not significant; chronic radiological findings were more common in
patients in whom bronchoscopy was performed lately
Conclusions: Follow up period and methods of chidren with tracheobrachial FBA
are controversial. Additionally, there are not enough studies about its long term
complications.Some patients cannot be followed up for a sufficient period and this
can lead to the development of chronic changes.
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P4579
Evaluation of respiratory symptoms in children with post-infectious
bronchiolitis obliterans
Neslihan Baranoglu Him1, Ihsan Turan1, Yasemin Gokdemir2, Refika Ersu2,
Bulent Karadag2, Fazilet Karakoc2. 1Paediatrics, Marmara University, Istanbul,
Turkey; 2Paediatric Pulmonology, Marmara University, Istanbul, Turkey

Background: Bronchiolitis obliterans (BO) is an uncommon and severe form of
chronic obstructive lung disease in children that results from an insult to the lower
respiratory tract. The aim of this study was to evaluate the respiratory symptoms
of BO patients and determine related factors.
Methods: Retrospective evaluation of BO patients who were followed-up from
pediatric pulmonology department.
Results: Total of 22 patients (63% male) were included to the study. Mean
age was 9.1±3.8 years. During first lower respiratory tract infection, mechanical
ventilation and 02 was required in 32% and 9% of patients, respectively. Eighty
percent of patients were treated with inhaled or oral steroids in the early period.
Respiratory symptoms were recurrent in 35% and persistent in 65% of patients
after the first lung infection. The age of 11 (50%) patients were above six currently
and performed spirometry; mean FEV1 was 51.-00±16.5% predicted. Right upper
lobectomy was performed in one patient. Four (18%) patients were using 02 and
one patient was using non-invasive ventilation (NIV) at the last visit. The rate of
intubation during the first lung infection was 80% in the patients who required
respiratory support in the follow-up period. There was a significant relationship
with intubation during the first lower respiratory infection and requirement of 02
ve NIV (p=0.001) in the follow-up period.
Conclusion: BO is a disease of childhood with high morbidity and mortality. The
severity of the respiratory symptoms of patients during follow-up is associated
with the requirement of mechanical ventilation during the first lower respiratory
infection.

469. Lung cell injury and repair

P4580
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P4581
Intrinsic phenotypic differences of the asthmatic epithelium and its
inflammatory responses to RSV and particulate matter
Tillie-Louise Hackett, Gurpreet Singhera, Furquan Shaheen, Del Dorsheid,
Darryl Knight. James Hogg Research Centre, University of British Columbia,
Vancouver, BC, Canada

Within the airway, the epithelium forms the first structural cell defense against
common environmental insults such as respiratory syncytial virus (RSV) and par-
ticulate matter. These stimuli have been shown to be associated with exacerbations
of the disease, which contribute to the financial burden of asthma.
Objective: Characterize the intrinsic phenotype of asthmatic and non-asthmatic
airway epithelium and determine their inflammatory responses to RSV and partic-
ulate matter (EHC-93) exposure.

Methods: Air-liquid interface cultures (ALICs) were generated from asthmatic
and non-asthmatic airway epithelial cells. Airway tissue and ALICs were analyzed
by immuno for Cytokeratin-5, E-cadherin, Ki67, Muc5AC, and apoptosis. ALI
cultures were exposed to RSV (4×106 PFU/ml) or EHC-93 (100μg/ml) for 24, 48,
and 96 h and supernatants analyzed for pro-inflammatory cytokines using ELISA.
Results: The airway epithelium of asthmatics in vivo and in ALIC demonstrated
a less differentiated epithelium characterized by elevated numbers of cells ex-
pressing basal cell markers CK-5 and Ki67 and less adherens junction protein
E-cadherin (p<0.01), though trans-epithelial resistance was not different com-
pared to non-asthmatic ALICs. In response to RSV infection and PM10 exposure,
asthmatic ALICs released greater levels of IL-6, IL-8 and GM-CSF compared to
non-asthmatic ALICs (P<0.05). This enhanced cytokine expression was not due
to enhanced p38 or NF-kB expression.
Conclusion: This parallel ex vivo and in vitro study demonstrates that the asth-
matic epithelium displays an intrinsic alteration in phenotype and responds with
an enhanced inflammatory profile to RSV and particulate matter.

P4582
Down-regulation of SLPI by cysteinyl leukotrienes in human bronchial
epithelial cells can be reverted by glucocorticoids
Siiri Altraja1, Kaido Värbu2, Alan Altraja2. 1Institute of General and Molecular
Pathology, University of Tartu, Tartu, Estonia; 2Department of Pulmonary
Medicine, University of Tartu, Tartu, Estonia

Secretory leukoproteinase inhibitor (SLPI) protects the lung against proteinases
implicated in the pathogenesis of diseases like COPD, but has also antimicrobial
and anti-inflammatory properties. A fall in SLPI contents in the airways has been
detected in COPD and asthma, however, the factors involved in the regulation of
SLPI gene expression in the airway epithelial cells have insufficiently studied.
To evaluate whether pro-inflammatory cysteinyl leukotrienes (CysLT) exert reg-
ulatory effects on SLPI expression in normal human bronchial epithelial cells,
the cultured cells were exposed to 0-50 nM LTE4 for 3-6 h. Expression of SLPI
mRNA was analyzed by RT-qPCR. The potential of glucocorticoids (GC) to re-
vert the CysLT-induced effect on SLPI expression was addressed by incubating
the cells for additional 3 h with 10 nM fluticasone propionate (FP) and 20 nM
budesonide (BUD). Montelukast at 10-6 mol/L was used to block the possible
CysLT1-mediated action of LTE4.
Exposure of the cells to 50 nM LTE4 resulted in a significant drop in SLPI
expression after 6 h (p<0.001). Both GC alone tended to increase the expression
of SLPI. More importantly, in the cells exposed to LTE4, both FP and BUD fully
reverted the CysLT-induced drop in SLPI (p=0.001 and p=0.003, respectively).
The presence of montelukast did not additionally influence the potency of GC.
In conclusion, by down-regulation of SLPI in bronchial epithelial cells, CysLT
may augment the pathogenetic events leading to COPD providing a pathway for
more rapid decline in lung function in COPD patients with a concomitant CysCT-
mediated disorder like asthma. Fortunately, this can be overpowered by treatment
with GC.

P4583
Identification of mesenchymal stromal cells in lung tissue from
lung-transplanted patients
Sara Rolandsson1, Annika Andersson-Sjöland1, Jan Claas Brune2,
Leif Eriksson3, Stefan Scheding2,4, Leif Bjermer3,
Gunilla Westergren-Thorsson1. 1Experimental Medical Science, Lung Biology,
Lund, Sweden; 2Lund Stem Cell Center, Laboratory Medicine, Lund, Sweden;
3Clinical Medical Sciences, Lung Medicine and Allergology, Lund, Sweden;
4Hematology, Laboratory Medicine, Lund, Sweden

Background: Multipotent mesenchymal stromal cells (MSC) have been isolated
from a variety of human tissues. Previous studies have shown that MSC are
present in the bronchoalveolar fluid from lung-transplanted patients where they
were suggested to be an indication of a future bronchiolitis obliterans syndrome
(BOS) onset. We hypothesize that MSC are lung-resident cells that are present in
lung tissue from lung-transplanted patients.
Objective: Our aims were to examine whether MSC are present in lung tissue from
lung-transplanted patients and to evaluate whether these cells showed typical MSC
characteristics such as adherent clonal growth and multi-lineage differentiation
capacity.
Methods: MSC were isolated from central- and distal biopsies obtained from lung-
transplanted patients (3 mo. – 13 yrs. post transplantation). After dissociation, the
resulting single cell suspension was subjected to colony-forming unit-fibroblast
(CFU-F) assays to determine the frequency of mesenchymal progenitor cells. Fur-
ther, the cells were assayed for their differentiation capacity towards adipocytes,
chondrocytes and osteoblasts. The surface marker profile of lung-derived MSC
was examined by flow cytometry.
Results: MSC isolated from lung tissue adhered to tissue culture treated plastic,
formed colonies when cultured in CFU-f assays and possessed multi-lineage po-
tential. Immunophenotyping showed that lung-derived MSC were positive for the
surface markers such as CD73, CD90 and CD105 and negative for CD45 and
CD34.
Conclusion: Our study suggests that there are MSC present in the lung tissue
of lung-transplanted patients that possess multi-lineage potential and give rise to
typical colonies in vitro.
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P4584
Lung on Chip: In vitro HGF effects on injured alveolar A549 epithelial cells
in microfluidic system
Pauline Sallin1,3 , Laurent Barbe1,3, Amiq Gazdhar2, Thomas Geiser2,
Oliver Guenat1,3. 1CSEM, CSEM Centre Suisse d’Electronique et de
Microtechnique, Landquart, Switzerland; 2Division of Pulmonary Medicine,
University Hospital Bern, Bern, Switzerland; 3ARTORG, University of Bern,
Bern, Switzerland

Microfluidic systems have become competitive tools in the invitro modelling of
diseases and promising alternatives to animal studies. They allow obtaining more
invivo like conditions for cellular assays. Research in idiopathic pulmonary fi-
brosis could benefit from this novel methodological approach to understand the
pathophysiology of the disease & develop efficient therapies. The use of hepato-
cyte growth factor (HGF) for alveolar reepithelisation is a promising approach.
In this study, we show a new microfluidic system to analyse the effects of HGF
on injured alveolar epithelial cells. Microfluidic systems in polydimethylsiloxane
were fabricated by soft lithography. The alveolar A549 epithelial cells (10,000
cells) were seeded and studied in these microfluidic systems with media perfusion
(1μl/30min). Injury tests were made on the cells by the perfusion with media
containing H2O2 or bleomycin. The degree of injury was then assessed by a
metabolic and an apoptotic assays. Wound assays were also performed with a
central laminar flow of trypsin. Monitoring of wound closure with HGF vs control
media was assessed. The alveolar A549 epithelial cells grew and proliferated in
the microfluidic system. In the wound closure assay, the degree of wound closure
after 5 hours was (53.3±1.3%) with HGF compared to (9.8±2.4%) without HGF
(P <0.001). We present a novel microfluidic model that allows culture, injury and
wounding of A549 epithelial cells and represents the first step towards the devel-
opment of an invitro reconstitution of the alveolar-capillary interface. We were
also able to confirm that HGF increased alveolar epithelial repair in this system.

P4585
Lung on Chip: Co-culture of alveolar epithelial cells & bone marrow derived
stromal cells in microfluidic system
Anna Schoeni1,3 , Laurent Barbe1, Amiq Gazdhar2, Thomas Geiser2,
Olivier Guenat1,3. 1CSEM, Centre Suisse d’Electronique et de Microtechnique,
Landquart, Switzerland; 2Division of Pulmonary Medicine, University Hospital
Bern, Bern, Switzerland; 3ARTORG, University of Bern, Bern, Switzerland

Background: Microfluidics system are novel tools to study cell-cell interactions
in vitro. This project focuses on the development of a new microfluidic device to
co-culture alveolar epithelial cells and mesenchymal stem cells to study cellular
interactions involved in healing the injured alveolar epithelium.
Methods: Microfluidic systems in polydimethylsiloxane were fabricated by soft
lithography. The alveolar A549 epithelial cells were seeded and injury tests were
made on the cells by perfusion with media containing H2O2 or bleomycin during
6 or 18hrs. Rat Bone marrow derived stromal cells (BMSC) were then introduced
into the system and cell-cell interaction was studied over 24 hrs.
Results: A successful co-culture of A549 alveolar epithelial cells and BMS was
achieved in the microfluidic system. The seeded alveolar epithelial cells and
BMSC adhered to the bottom surface of the microfluidic device and proliferated
under constant perfusion. Epithelial injury to mimic mechanisms seen in idiopathic
pulmonary fibrosis was induced in the microchannels by perfusing with H2O2 or
bleomycin. Migration of BMSC towards the injured epithelium was observed as
well as cell-cell interaction between the two cell types was also seen.
Conclusion: We demonstrate a novel microfluidic device aimed at showing inter-
actions between different cell types on the basis of a changing microenvironment.
Also we were able to confirm interaction between injured alvolar epithelium and
BMSC, and showed that BMSC try to heal the injured epitelium.

P4586
TGF-β 1 suppresses IRF-1 expression in pulmonary fibroblasts and
modulates its induction by IFN α and IFN γ

Patricia Leoni1, Xu Shi-Wen2, Carmel Stock1, David Abraham2,
Andrew Nicholson3, Toby Maher1, Athol Wells1, Elizabeth Renzoni1,
Gisela Lindahl1. 1Interstitial Lung Disease Unit, Royal Brompton Hospital,
London, United Kingdom; 2Department of Rheumatology, Royal Free Hospital,
London, United Kingdom; 3Department of Histopathology, Royal Bropmton
Hospital, London, United Kingdom

Background: In our microarray study of lung fibroblasts from control subjects
(n=10) and patients with scleroderma-associated interstitial lung disease (SSc-ILD)
(n=8), the Interferon Stimulated Genes (ISGs) are an overrepresented group of
genes with reduced expression in SSc-ILD fibroblasts. Since interferon gamma is
known to interfere with TGF-β signalling and reduce the expression of individual
pro-fibrotic genes, we asked whether TGF-β signalling could in turn downregulate
ISGs in lung fibroblasts, and whether TGF-β could affect the induction of ISGs
by interferons. In this study, we have focused on the expression of IRF-1, a key
transcription factor regulating ISGs.
Methods: Human primary pulmonary fibroblasts were grown to near confluence,
serum starved in 0.1% BSA for 24 hrs, and treated with or without TGF-β (2ng/ml),
IFNα (2500u/ml), and IFNγ (10ng/ml), for a further 24 hrs. Specific antibodies
were used to assess protein expression in cell layers by Western blot analysis.

Results: IRF-1 mRNA expression was significantly reduced in SSc-ILD fibrob-
lasts (-3.6-fold, p=0.0001). TGF-β treatment suppressed baseline IRF-1 protein
expression to undetectable levels in fibroblast preparations from control and SSc-
ILD lungs. In both SSc-ILD and control fibroblasts, TGF-β had no effect on
IFNγ-induced IRF-1 protein expression, but completely inhibited the induction
of IRF-1 by IFNα. By contrast, IFNγ reduced TGF-β induced CTGF expression,
while IFNα had no effect.
Conclusion: TGF-β signalling suppresses baseline and IFNα-induced IRF-1 ex-
pression in lung fibroblasts, suggesting a possible mechanism for the reduced
expression of ISGs expression observed in SSc-ILD fibroblasts.

P4587
Alveolar lymphocyte phenotype and respiratory distress syndrome
Karine Risso1, Céline Sanfiorenzo2,3 , Gaurav Kumar4, Francine de
Salvador-Guillouet1, Alain Bernard4, Gilles Bernardin5, Pierre-Marie Roger1.
1Infectiology, Hospital Archet, Nice, France; 2Pneumology, Hospital Pasteur,
Nice, France; 3EA4319, University of Nice Sophia, Nice, France; 4Inserm Unit
576, Hospital Archet, Nice, France; 5Intensive Unit Care, Hospital Archet, Nice,
France

Introduction: The role played by adaptive immunity in the physiopathology of
acute lung injury (ALI) and acute respiratory distress syndromes (ARDS) is largely
unknown. We characterized lymphocytes phenotype in broncho-alveolar lavage
(BAL) during respiratory distress syndromes.
Patients and method: Analyses were carried out on BAL samples of three
patients groups: ALI/ARDS patients (ARDS group), healthy patients (control
group) and inflammatory pulmonary diseases patients (ID group). Lymphocyte
and monocyte/macrophage phenotype determination used cytofluorometric tech-
nics. CD45RA+, CD45RA- and CD25FoxP3+ cells were respectively identified as
naïve, memory and regulatory T cells. HLADR, KI67 and annexin V were used
as markers for cell activation, proliferation and apoptosis respectively. CD4, CD8,
CD80, CD86, CD28, CD40/CD40L and CTLA-4 were used as costimulatory cell
markers.
Results: 9 BAL were obtained from 8 ARDS patients, 8 BAL from 8 controls
and 8 from ID patients. A significant increase of HLADR, KI67 and CTLA-4
on T CD4+ lymphocytes was observed in ARDS group compared to control.
Concerning CTLA-4, the difference still persisted when comparing ID to ARDS
group. KI67 expression was significantly increased on T CD8 T. HLA-DR and
CD86 were significantly decreased on alveolar macrophages (AM) compared to
others groups.
Discussion: During ALI/ARDS activation and proliferation of T lymphocyte are
noticeable, associated with alteration of the CD28/CTLA-4 costimulatory pathway
and its ligand on AM.
Conclusion: This is the first human study on adaptive immunity in ARDS/ALI
identifying relevant modifications on T cell phenotype which may account for the
dramatic alveolar inflammation observed in these syndromes.

P4588
IL-18 and IL-12 induce inflammatory cytokines, chemokine ligand 9
(CXCL9) and T cell infiltration in pulmonary tissue
Fadila Telarevic Cero1,2, Karl Otto Larsen1, Vigdis Hillestad2,
Geir Christensen2, Ole Henning Skjønsberg1. 1Department of Pulmonary
Medicine, Oslo University Hospital Ullevål, University of Oslo, Oslo, Norway;
2Institute for Experimental Medical Research and Center for Heart Failure
Research, Oslo University Hospital Ullevål, University of Oslo, Oslo, Norway

Background: Increased levels of interleukin (IL)-18 and IL-12 have been found
during experimental alveolar hypoxia and in patients with COPD.
Aims: To study the presence of IL-18 and IL-12 receptors (IL-18R/IL-12R) in
the lungs and the effect of IL-18 and IL-12, alone or in combination, on the
lungs with regard to inflammatory response and induction of emphysema related
metalloproteinases (MMP2, MMP9, MMP12).
Methods: Expression of IL-18R and IL-12R was studied in lungs, heart, liver
and spleen in C57Bl/6 mice. 24 hours after a single i.p. dose of recombinant
murine IL-18 alone, recombinant IL-12, IL-18+IL-12 or PBS (controls), lungs
were harvested for immunohistochemical (IHC) and RT-PCR analyses.
Results: The expression of IL-18R mRNA was 16-630-fold higher in lungs than
in other organs. The expression of IL-12R was 4-fold higher in the spleen than
in lungs. Mice treated with IL-18 or IL-12 alone showed significantly higher
mRNA levels of interferon-γ, tumor necrosis factor-α and MMP12, than in
controls (p<0,05). Mice treated with IL-18+IL-12 showed an even more pro-
nounced induction of these mediators, as well as a significant increase in IL-6
and IL-1β(p<0,05). A marked increase in CXCL9 mRNA was induced by IL-18
(12-fold), IL-12 (19-fold), IL-18+IL-12 (153-fold). IHC showed perivascular T-cell
infiltration following co-stimulation.
Conclusions: High levels of IL-18 receptor suggest that the lungs might be a
target organ for IL-18. IL-18+IL-12 exert a synergistic effect on the lungs by
inducing inflammatory cytokines and MMP12 which may promote inflammation
and emphysema. Induction of CXCL9 may be of importance for the observed T
cell infiltration in lung tissue.
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P4589
Characterization of human mesenchymal stem cells phenotype and secretome
in a in vitro model of acute lung injury inflammation
Arnaud Goolaerts1, Valérie Vanneaux2,3, Jérôme Larghero2,3,
Michael Matthay1,2, Christine Clérici1,2,4. 1Unité 773, INSERM, Paris, France;
2Physiologie, Université Paris Diderot, Paris, France; 3Assistance Publique des
Hôpitaux de Paris, APHP F-75010, Paris, France; 4Assistance Publique des
Hôpitaux de Paris, APHP F-75018, Paris, France

Intra-tracheal instillation of MSCs have therapeutic efficacy in models of acute
lung injury (ALI). Protective effects of MSC are reported despite low engraftment
rates supporting that paracrine mediators may be involved. In ALI, MSCs delivered
by intra-tracheal route are exposed to alveolar hypoxia and cytokines, both known
to independently modify MSC phenotype, which may affect their survival or their
reparative properties. We therefore investigated the effects of a typical alveolar ALI
microenvironment consisting in hypoxia (HYP) and cytomix (CYT; IL-1β, TNFα

and INFγ) on MSC phenotype, apoptosis and secretion profile. Testing the effects
of such conditions is important to better understand the fate and behavior of MSC
instilled into injured lungs and to detect potential modification of their secretion
profile. In order to decide whether MSC preconditioning might be an interesting
strategy, MSC were exposed 24 hours to CYT 50ng/ml and/or HYP (0% O2). CYT
and/or HYP neither modify the expression of the typical MSCs markers (CD90,
CD105, CD45) nor the degree of apoptosis/necrosis when compared to control
MSCs. We measured KGF, PGE2 and IL-1 receptor antagonist (IL-1rA) in the su-
pernatant because they are known to be important for resolution of alveolar edema.
Compared to control conditions, CYT plus HYP increased the release of PGE2
(190±160 vs 2999±261 ng/ml), IL1-rA (0 vs 134±26 ng/ml) but decreased by
two fold the release of KGF (345±8 vs 115±12,8 ng/ml). In conclusion: Hypoxic
and inflammatory environment mimicking ALI does not affect the survival and
phenotype of MSC but differentially modulates KGF, PGE-2 and IL-1rA secretion.

P4590
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P4591
The nitration mediated inhibition of Rac1 is involved in the endothelial
barrier dysfunction induced by lipopolysaccharide
Christine Gross, Ruslan Rafikov, Saurabh Aggarwal, Yali Hou, Stephen Black.
Vascular Biology Center, Georgia Health Sciences University, Augusta, GA,
United States

Lipopolysaccaharide (LPS) induced acute lung injury (ALI) is a respiratory con-
dition characterized by alveolar epithelial and endothelial cell damage resulting in
increased lung leak. Recent studies have shown that protein nitration plays a key
role in the endothelial barrier dysfunction in LPS exposed mice. The molecular
mechanisms involved in this process are not well understood. Immunoprecipita-
tion analyses, using human lung microvascular endothelial cells, demonstrated that
LPS mediates an increase in Rac1 nitration and a decrease in activity which were
attenuated by the cell-permeant peroxynitrite scavenger, manganese(III) tetrakis(1-
methyl-4-pyridyl)porphyrin (MnTMPyP). Utilizing mass spectroscopy, we found
that LPS induces a single tyrosine nitration in human Rac1 located at amino acid
32 (Y32). The crystal structure analysis of Rac1 indicated that Y32 lies adjacent to
the nucleotide-binding site within Switch I, a region known to modulate GTP/GDP
binding. Molecular dynamic simulations predicted the nitration of Y32 of Rac1
would preferentially stabilize the closed conformation of Switch I. To test this
prediction, we utilized stopped-flow analysis to measure changes in GDP and
GTP binding and found that the nitration of Y32 did not alter GTP binding, but
enhanced GDP binding to Rac1. LPS also induced Rac1 nitration and decreased
Rac1 activity in the mouse lung. These changes were attenuated in mice pretreated
with MnTMPyP. Lung permeability studies using Evans blue dye showed that per-
oxynitrite scavenging decreased LPS induced lung leak. We conclude that agents
that prevent Rac1 nitration may have clinical importance in the management of
ALI.

P4592
The role of leptin in pulmonary neutrophilia during murine acute lung injury
N.D. Ubags1,2, J.H. Vernooy2, E. Burg1, C. Lenox1, L.L. Kordonowy1, J. Petty1,
K. DiPalma1, E.F. Wouters2, B.T. Suratt1 . 1Department of Medicine, University
of Vermont College of Medicine, Burlington, VT, United States; 2Department of
Respiratory Medicine, Maastricht University, Maastricht, Netherlands

Rationale: One of the hallmarks of Acute Lung Injury (ALI) is the extensive re-
cruitment of neutrophils to the lung. Recent evidence shows that leptin expression
is increased in the injured human lung, and is known to have diverse effects on leu-
cocytes. We hypothesized that leptin contributes directly to neutrophil recruitment
in the lung during ALI.
Methods: C57/Bl6 wild type (WT) mice were examined in a lipopolysaccharide
(LPS) model of lung injury with or without oropharyngeal aspiration of recom-
binant leptin. We measured bronchoalveolar lavage (BAL) neutrophilia, leptin
concentrations and inflammatory cytokine levels at 24 hours after injury. In ad-
dition, the effects of LPS induced lung injury were examined in leptin resistant
(db/db) obese and Diet Induced Obese (DIO) mice and their lean controls. Lastly,
we examined chemotaxis to leptin in neutrophils isolated from lean and obese
uninjured mice.
Results: BAL leptin levels were significantly increased in injured WT mice (1324
pg/ml ± 320) relative to their saline-treated controls (96 pg/ml ± 74) 24 hours
after LPS exposure. Recombinant leptin augmented airspace neutrophilia after
LPS exposure in WT mice, yet inflammatory cytokine levels in BAL remained
unchanged. In addition, we observed attenuation in BAL neutrophilia in both
db/db and DIO obese mice compared to their lean controls. Lastly, neutrophils
were found to migrate to leptin in vitro, and obesity blunted this response.
Conclusion: Our findings indicate that leptin plays a role in neutrophil recruitment
to the lung during ALI. This appears to occur in part via leptin-induced neutrophil
chemotaxis, which is diminished in obesity.

P4593
Preferential activation of alveolar macrophages versus epithelial cells during
initiation of ventilator-induced lung injury in mice
Alicia Waite, Kieran O’Dea, Michael Wilson, Masao Takata. Section of
Anaesthetics, Pain Medicine and Intensive Care, Imperial College, London,
London, United Kingdom

Background: It has been suggested that stretch-induced deformation of alveolar
epithelial cells (AEC) plays a role in the initiation of ventilator-induced lung injury
(VILI). In vitro stretch of AEC upregulates intracellular mitogen-activated protein
kinases (MAPK) leading to mediator release, but this may not reflect the situation
in vivo. We have developed a novel method to measure MAPK intermediates
within discrete lung cell populations following in vivo VILI.
Methods: Anaesthetised C57BL6 mice were ventilated with high (Vt=40ml/kg) or
low stretch (Vt=10ml/kg). At various time points lungs were removed and single
cell suspensions were produced by mechanical disruption, with cells immediately
fixed and permeabilised. Levels of intracellular phosphorylated (p-) p38 and MK2
in alveolar macrophages (AM, CD11c+ cells), type I (T1α+) and II (Pro-SPC+)
AEC were determined by flow cytometry.
Results: p-p38 and p-MK2 expression (mean fluorescence intensity, MFI) in-
creased in AM within 5 minutes of high stretch. In contrast, both type I and II
AEC showed little p38 and MK2 phosphorylation, even up to 1 hour.
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MAPK phosphorylation

AM Type I AEC Type II AEC

p-p38 (MFI)
5 mins low 4.1±1.9 0.7±0.4 0.4±0.2
5 mins high 12.8±1.0† 1.4±0.4 0.6±0.2

p-MK2 (MFI)
5 mins low 23.1±4.9 15.6±3.9 18.6±5.1
5 mins high 35.4±5.3* 20.8±5.7 21.4±5.5

Mean ± s.d. *p<0.05, †p<0.001 by t-test. N=3-4.

Conclusion: Contrary to previous suggestions that stretch-induced activation of
AEC is the key initiator of VILI, our results indicate an immediate, direct activation
of AM with high stretch, placing AM as potentially more important than AEC in
triggering the early inflammatory response during VILI.

P4594
Immunomodulatory function of chemerin and its receptor ChemR23 in the
physiopathology of viral pneumonia and acute lung injury
Benjamin Bondue1, Olivier Vosters2, Patricia De Nadai2, Stephanie Glineur4,
Olivier De Henau2, Souphalone Luangsay2, Frederic Van Gool3,
Daniel Desmecht4, Paul De Vuyst1, Marc Parmentier2. 1Department of
Pneumology, Erasme Hospital, Université Libre de Bruxelles, Brussels, Belgium;
2Institut de Recherche Interdisciplinaire en Biologie Humaine et Moléculaire
(IRIBHM), Université Libre de Bruxelles, Brussels, Belgium; 3Institut de Biologie
et de Médecine Moléculaires (IBMM), Université Libre de Bruxelles, Gosselies,
Belgium; 4Department of Pathology, Université de Liège, Liège, Belgium

Chemerin, the natural ligand of the ChemR23 receptor, acts as a chemoattractant
agent for macrophages, immature dendritic cells, and NK cells. In this study, we
investigated the role of the chemerin/ChemR23 system in the physiopathology
of inflammatory lung diseases using wild type (WT) and knock-out mice for the
receptor (ChemR23-/-). Whereas no differences are observed in models of lung
fibrosis and asthma, ChemR23-/- mice present higher mortality and morbidity in
a model of viral pneumonia induced by the pneumonia virus of mice (PVM).
ChemR23-/- mice display delayed viral clearance, and impaired acquired immunity
contrasting with an excessive innate response and recruitment of neutrophils. Lower
recruitment of type I interferon-producing plasmacytoid dendritic cells (pDCs) may
explain the delayed acquired response and viral clearance in ChemR23-/- mice.
However, the stronger inflammation observed in these mice is not due to defective
pDC recruitment but rather to the loss of an anti-inflammatory role of chemerin
on non-leukocytic cells. Indeed, experiments involving adoptive transfer of pDCs
and bone marrow transplantation exclude the role of ChemR23-expressing pDCs
and more generally leukocytes in the protection against excessive inflammation.
Moreover, a strong anti-inflammatory role of chemerin is observed in a model
of acute lung injury induced by instillation of lipopolyssacharide (LPS), which
is strictly dependent of ChemR23. Altogether, our data suggest a role of the
chemerin/ChemR23 system in the modulation of innate immunity and this is likely
mediated by non-leukocytic cells, such as lung endothelial or epithelial cells.

P4595
Temporal behavior of lung injury induced by instillation of microcystin-LR
in mice
Viviane Cagido1, Natália Casquilho1, Douglas Barbosa1, Raquel Soares1,
Sandra Azevedo1, Samuel Valença2, Walter Zin1. 1Carlos Chagas Filho
Biophysics Institute, Federal University of Rio de Janeiro, Rio de Janeiro, Brazil;
2Institute of Biomedical Sciences, Federal University of Rio de Janeiro, Rio de
Janeiro, Brazil

Cyanotoxins present in the water for human use may yield serious health problems.
We aimed to evaluate the effects of microcystin-LR (MC-LR) on lung mechanics,
lung and liver histology and inflammation, and oxidative stress. Male Swiss mice
(n=149) were randomly divided in 2 groups: control (CT) received sterile saline
intratraqueally (i.t., 50 μL), and MC a sublethal dose of MC-LR (40 μg/kg, i.t.).
CT (n=13), and MC mice were evaluated at 2 (n=16), 8 (n=13), 24 (n=24), 48
(n=15) e 96 h (n=17) after receiving MC-LR. In the remaining animals (CT=10
and MC=41) oxidative stress and damage were analyzed. Alveolar collapse in-
creased in MC groups at 2, 8, 24 and 48 h compared to CT, accompanied by
deterioration of lung mechanics on the same experimental time points, except for
24 h, when mechanics returned to baseline. The amount of polymorphonuclear
cells and mieloperoxidase activity in lung augmented in all MC groups until 96
h, indicating a neutrophilic inflammatory cell infiltrate. Hepatic histology showed
necrosis and hepatocyte disarrangement beginning at 8 h. Free MC-LR was de-
tected in lung and liver homogenates, with a time-dependent toxin accumulation in
liver. Antioxidative enzymes activities and thiobarbituric acid reactive substances
were altered in MC-LR exposed animals. i.t. administration of MC-LR led to a
biphasic compromise of pulmonary mechanics: an early deterioration (2 h and 8
h), normalization at 24 h, and a later worsening (48 h). Also, alveolar collapse,
lung and liver inflammation, imbalance of antioxidants enzymes, and oxidative
damage were identified. This work reinforces the airways as an important route of
intoxication by MC-LR.
Supported by: PRONEX/FAPERJ, FAPERJ, CNPq, MCT

P4596
Toxicological assessment of indoor airborne fine particulate matter induced
oxidative stress in alveolar epithelial cells
Yasuo Takano1, Tomomi Komura2, Kennichi Yagyu3, Takeshi Minami4. 1Health
and Nutrition, Kio University, Kitakatsuragi-gun, Nara, Japan; 2Interdisciplinary
Studies for Advanced Aged Society, Osaka City University Graduate School of
Human Life Science, Osaka, Japan; 3The Science Research Center, Kochi
University, Nankoku, Kochi, Japan; 4Life Science, Kinki University,
Higashi-Osaka, Osaka, Japan

Background: Exposure to airborne particulate matter (PM) has long been associ-
ated with adverse health problems. These fine PM particles can penetrate the distal
regions of the lung causing severe respiratory problems.
Objectives: As relatively little information of indoor fine PM is available to
evaluate the actual risks, we will focus our examination on lung injuries caused by
fine indoor PM, by investigating the mechanism of the cell injury using primary
culture of alveolar type II cells.
Method: Indoor PM was collected in Nara prefecture, Japan using an Andersen
sampler by the impact cascade method. Particle samples of PM were collected on
five Teflon filters in accordance with the diameter of particles (diameter: >11μm,
2.1-11 μm, 1.1-2.1 μm, 0.4-1.1 μm, <0.4 μm). Alveolar type II cells from rats
were exposed to PM at the concentration of 500 μg/ml for 24 hrs respectively.
At the end of the experiment, lactate dehydrogenase (LDH) activity released into
the culture medium was determined and the percentage of LDH leakage was then
calculated to reflect the cytotoxicity of PM.
Results: In relation to the control cells, the PM-induced LDH leakage was more
significant among the smaller fine particles of indoor PM than the larger ones.
However this did not occur with the above mentioned 1.1 μm diameter size of PM.
Superoxide dismutase (SOD) significantly reduced LDH leakage-induced indoor
PM. In the analysis of the elements in indoor PM, the most abundant element was
iron (Fe).
Conclusions: Indoor PM causes oxidative cellular damage, which may be closely
associated with a transition metal, Fe in rat alveolar epithelial cells.

P4597
Effect of nanoparticle and NO2 exposure on thoracic gas volume in Brown
Norway rat
Skander Layachi1, Françoise Rogerieux2, Christelle Gamez2, Kelly Blazy2,
Franck Robidel2, Anthony Lecomte2, Ghislaine Lacroix2, Sam Bayat1,3.
1EA4285 - INERIS UMI01, Université de Picardie - UFR de Médecine, Amiens,
France; 2Direction des Risques Chroniques, INERIS, Verneuil-en-Halatte,
France; 3Paediatric Lung Function Laboroatory, CHU Amiens, Amiens, France

Rationale: Air pollutant exposure, has been associated with increased asthma
morbidity in children. The aim of the present study was to determine whether
exposure to NO2 and carbon nanoparticles (CNP) affect the rate of Thoracic gas
volume (TGV) change with growth in 7-week old Brown-Norway (BN) rats.
Methods: Animals were anesthetized and tracheally intubated. TGV was mea-
sured using whole-body plethysmography at age 49 days, and following a 4-wk
exposure to air, NO2 (10 ppm) 5h/d, 5d/wk, CNP (FW2, Ø13 nm; 3 instillations at
7-day intervals), or CNP+NO2. Serum cytokines were quantified using multi-array
immunoassay.
Results: TGV significantly increased after 4 weeks in all groups. When normalized
to body weight, TGV increased significantly only in the air-exposed group.

Control Air NO2 Air-CNP NO2-CNP

n 32 6 6 6 6
Age (days) 49 77 77 77 77
Wt (g) 158.7±12.4 239.7±13.9* 226.3±21.8* 237.3±8.5* 229.1±14.3*
TGV (ml) 2.6±0.4 4.9±0.6* 4.1±0.8*# 3.6±0.5*# 3.8±0.7*#

�TGV (%) 0 94.5±26.3* 56.8±31.5*# 41.2±21.8*# 50.5±29.4*#

TGV/Wt (ml/kg) 16.2±2.8 20.7±3.4* 18.1±3.5 15.2±2.2# 16.8±3.1
TNF-α in serum(pg/ml) NA 74.6±88.1 525±374.4# 27.1±13.9§ 157.1±207.1§

IFN-γ in serum(pg/ml) NA 17,3±10,1 20,5±14,9 21,1±12.0 125,6±145,9#§

Data are mean±SD; *p<0.05 vs. control; #p<0.05 vs. Air; §p<0.05 vs. NO2, by one-way
ANOVA. NA: not available.

Conclusions: These data show that a 4-wk exposure to either NO2 or CNP signifi-
cantly decreases TGV and the rate of TGV increase with age in BN rat, suggesting
a reduced lung growth rate. CNP, NO2 and combined exposure produced distinct
lung inflammatory cytokine profiles.
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P4598
A new method for detection of flow limitation in COPD using dynamic chest
X-ray examination
Norihisa Motohashi1, Takehiko Abe2, Misako Aoki1, Kozo Morimoto1,
Yuji Shiraishi3, Hideo Ogata1, Shoji Kudoh1. 1Respiratory Medicine Division,
Respiratory Diseases Center, 2Department of Radiology, 3Chest Surgery Division,
Respiratory Disease Center, Fukujuji Hospital, JATA, Tokyo, Japan

Purpose: Spirometry which requires maximum effort tasks COPD patients. In this
study, we proposed a new method for detection of flow limitation without effort
breathing.
Subjects: Dynamic chest X-ray from 10 normal volunteers, 16 mild COPD pa-
tients (GOLD Stage I or II) and 12 severe COPD patients (GOLD Stage III or IV)
were obtained in the upright position in about 10 seconds of tidal breathing at rest.
The dynamic image data captured at 7.5 frames per second was synchronized with
the pulsed X-ray. The institutional review board approval and written informed
consent were obtained in all persons.
Methods: We calculated the maximal differential values in each ventilation phase
at the corresponding small local area of lung in the series of dynamic chest
X-ray. The regional relative flow rate ratio was obtained from the peak values of
inspiratory phase divided by the peak values of expiratory phase. All groups were
compared about the average of flow rate ratio.
Results: The regional changes in inspiratory/expiratory flow rate ratio had larger
values and broader distribution in COPD patients than those of normal volunteers.
The average of the ratio in normal volunteers, in mild COPD patients and in
severe COPD patients were 1.08±0.09, 1.17±0.08 and 1.19±0.13 (mean±SD),
respectively. A significant difference was confirmed between the normal volunteers
and the COPD patients (p = 0.031).
Conclusion: The inspiratory/expiratory flow rate ratios in COPD patients were
larger than those of healthy volunteers. The new method for ventilation function
has possibility to evaluate flow limitation without effort breathing.

P4599
Gravity dependence of lung density and specific gas volume (SVg) assessed by
CT in health and emphysema
Francesca Pennati1, Caterina Salito1, Jason Woods2, Peter Macklem3,
Andrea Aliverti1 . 1Dip. di Bioingegneria, Politecnico di Milano, Milano, Italy;
2Depts. of Radiology and Physics, Washington University, St. Louis, United
States; 3Health Centre Research Institute, McGill University, Montreal, Canada

Introduction: Lung density and SVg variations between different lung volumes are
reliable estimates of regional lung emptying/filling (Salito et al,Radiology,2009).
Here the gravity-dependent regional differences occurring within the lung in both
health (H) and emphysema (E) is evaluated.
Methods: 10 healthy volunteers and 10 subjects with severe emphysema
(FEV1<50%pred, RV/TLC≥0.65) were acquired at TLC and RV via static high-
resolution-CT. For each subject, three levels, aortic arch (AA), carina (C) and top
diaphragm (TD), were chosen to register through an optical-flow-based method the
RVslice to the correspondent TLC one. Pixel-by-pixel differences between TLC
and RV were computed in terms of both Hounsfield Unit (HU) (�HU=HURV-
HUTLC) and SVg (�SVg=SVgTLC-SVgRV) and resumed as mean differences in
ventral, central and dorsal regions.
Results: H showed significant ventro-dorsal differences: in left lung, �HU mean
increased from 146.4±4.7 (ventral) to 180.8±20.8 (dorsal) (p=0.012) at AA,
from 136.6±4.2 to 196.2±24.1 (p<0.001) at C, from 116.5±23.8 to 214.8±24.5
(p<0.001) at TD. In right lung �HU increases were less pronounced but still
significant. No significant differences occurred in E: in left lung, from 7.9±2.7 to
6.1±11.0 at AA, from 8.8±3.6 to 7.1±10.1 at C, from 10.5±4.4 to 21.3±11.1 at
TD. In right lung ventro-dorsal differences were still non-significant. In both H
and E, �SVg showed no significant ventro-dorsal differences.
Conclusions: a) �HU is gravity-dependent in H but not in E; b) Healthy �HU
gravity-dependence is higher at TD compared to more apical levels; c) �SVg
is not gravity influenced and therefore a more reliable measure of regional lung
emptying/filling.

P4600
Lung structure in healthy neversmokers and smokers assessed by
CT-densitometry and chest X-ray
Reza Karimi1, Sven Nyrén2, Åsa Wheelock1, Göran Tornling1, Magnus Sköld1.
1Department of Medicine, Karolinska Institutet, Stockholm, Sweden; 2Department
of Molecular Medicine and Surgery, Karolinska Institutet, Stockholm, Sweden

Background: Smoking causes inflammation in the lungs, which may lead to
structural changes and irreversible airways obstruction, characteristic for COPD.
By computered tomography (CT), areas with Hounsfield units (HU) below -950

have been considered as emphysema, while increased attenuation may indicate
inflammation. We investigated changes in smokers compared to neversmokers.
Materials and methods: 40 current smokers (35±12 pack-years; mean ± SD)
with normal lung function and 36 healthy neversmokers performed chest X-ray
and CT. Age was 45-65 years with equal sex distribution. Lungs were defined as
voxels with attenuation between -300 to -1024 HU, further divided into eight in-
tervals. Chest X-rays were evaluated according to 4 criteria: depressed diaphragm,
irregular radiolucency, abnormal retrosternal space and sternodiaphragmatic angle
>90°. Two or more criteria’s was considered as emphysema.
Results: Mean lung attenuation in male (-858HU±34; mean± SD) and female
smokers (-856HU±19) was higher than in neversmokers (male -880HU±20;
females- 872HU±18) (p<0.05 for both). In women, the percent of areas with HU
below -950 was lower in smokers than neversmokers (p<0.001), the difference
was smaller in men (p<0.05). Chest X-ray detected emphysema in 22% of male
and 15% of female smokers, but in none of the neversmokers.
Discussion: Increased lung density in smokers may indicate inflammation but this
has to be correlated to other signs of local inflammation. Females may be more
vulnerable than males to the effects of smoking. Despite normal lung function,
a considerable number of subjects had emphysema on plan chest x-ray. Further
analyses are in progress including patients with COPD.

P4601
Specific gas volume (SVg) variations between different lung volumes in health
and emphysema
Francesca Pennati1, Caterina Salito1, Jason Woods2, Peter Macklem3,
Andrea Aliverti1. 1Dip. di Bioingegneria, Politecnico di Milano, Milano, Italy;
2Depts. of Radiology and Physics, Washington University, St. Louis, United
States; 3Health Centre Research Institute, McGill University, Montreal, Canada

Introduction: Variation of specific gas volume (SVg) between high and low
lung volume is a reliable estimate of regional lung filling/emptying (Salito et
al,Radiology,2009). The aim of this study was to evaluate how these variations are
distributed in different regions of the lung in healthy and COPD subjects.
Methods: 10 healthy volunteers and 10 subjects with severe emphysema
(FEV1<50%pred, RV/TLC≥0.65) were scanned at TLC and RV via static high-
resolution-CT. For each subject, three levels, aortic arch (AA), carina (C) and top
diaphragm (TD), were chosen to register through an optical-flow-based method
the RV slice to the correspondent TLC slice. For each level pixel-by-pixel SVg
differences between TLC and RV (�SVg=SVgTLC-SVgRV) were calculated. Fre-
quency distribution plots of �SVg at the different levels were then expressed in
terms of mean, median, standard deviation and skewness.
Results: Table 1 reports the pertinent values of the frequency distribution of �SVg
in healthy and COPD subjects for each tracheo-bronchial tree level.

Population Health Emphysema

Level AA C TD AA C TD

Mean (ml/g) 5,0±1,1 5,0±1,0 5,3±0,9 1,5±0,8*** 1,4±0,8*** 1,9±0,9***
Median (ml/g) 4,8±1,1 4,8±0,9 5,2±0,9 0,9±0,5*** 0,8±0,4*** 1,3±0,5***
Standard Deviation (ml/g) 2,7±0,7 2,9±0,8 3,1±0,7 8,6±1,3*** 8,2±1,8*** 7,8±2,3***
Skewness (ml/g) 1,1±0,9 1,0±1,3 0,7±1,7 0,3±0,3 0,2±0,3 0,3±0,4

***p<0.001 vs healthy.

Conclusions: In severe emphysema �SVg is smaller at any lung level, suggesting
that alveolar destruction and gas trapping are homogeneously distributed within
the lung. Regional distribution of SVg in emphysema presents an high degree of
heterogeneity respect to healthy.

P4602
Gender and age related changes in upper airway morphology in a population
of obese/OSA children
Wim Vos1, Stijn Verhulst2, Jan De Backer1, Kim Van Hoorenbeeck2,
Wilfried De Backer3. 1Respiratory, FluidDA nv, Kontich, Belgium; 2Pediatrics,
University Hospital Antwerp, Edegem, Belgium; 3Respiratory Medicine,
University Hospital Antwerp, Edegem, Belgium

Introduction: This study aims to investigate the gender and age related changes
in upper airway morphology in a population of obese/OSA children.
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Methodology: 20 children (10M/10F, average age 9.2y [3-15]) underwent an end
inspiratory CT scan of the upper airway region. Using segmentation techniques a
three dimensional reconstruction of the upper airway geometry is made, starting
at the hard palate and reaching down to top of the larynx. For this region the
length, the minimal and average cross sectional area, and the concavity (minimal
area divided by average area) are calculated.
Results: No gender related differences in upper airway shape are observed. Age
does correlate with upper airway length, minimal and average cross sectional area.
The concavity of the upper airway does not correlate with age.
Conclusion: Upper airway imaging and segmentation can be used to phenotype
specific OSA populations.

P4603
Airway dimensions in COPD patients: Relationship with lung functions
Zheng-Xian Chen1, Jia-Wen Yang2. 1Department of Respiratory Medicine,
Guangdong General Hospital, Guangdong; 2Academy of Medical Sciences,
Guangzhou, Guangdong, China

Background: There is growing attention about evaluating the airway abnormality
in chronic obstructive pulmonary disease (COPD) using airway dimensions.
Objective: To investigate relationship between airway dimensions measured by
multi-slice spiral CT (MSCT) and lung functions in COPD patients.
Methods: 25 COPD patients and 15 healthy subjects underwent MSCT scans and
pulmonary function test.The airway wall thickness (T) and airway luminal area (Ai)
of apical bronchus of the right upper lobe in the CT images were measured.The
ratio of T and the total diameter (T/D) and percentage of airway wall area to
outer area (WA%) of the bronchus were calculated from T and Ai.Ventilation
function,lung volume,airway resistance and diffusion function were detected in
pulmonary function test.
Results: There were significant differences between COPD patients and healthy
subjects in T/

√
bodysurfacearea(BSA), T/D, Ai/BSA and WA%.

Table 1. Airway dimensions in the two groups

COPD patients Healthy subjects

T/
√

BSA, mm/m 1.5±0.3 1±0.2#

T/D 0.3±0.05 0.2±0.02#

Ai/BSA, mm2/m2 4±2 6±2*
WA%, % 81.1±8.1 72.2±4.1#

*P<0.05; #P<0.01

T/
√

BSA, T/D, Ai/BSA and WA% correlated with airway obstruction (FEV1%)
and vital capacity (VC), T/

√
BSA and WA% also with airway resistance (Raw)

and residual volume (RV), T/D also with Raw and diffusion function (DLCO).

Table 2. Correlation(r) between airway dimensions and lung functions in COPD patients

T/
√

BSA T/D Ai/BSA WA%

FEV1% –0.719# –0.706# 0.547# –0.706#

Raw% 0.378* 0.411* 0.328 0.460*
VC% –0.421* –0.508* 0.534# –0.557#

RV% 0.578# 0.134 0.145 0.408*
DLCO% –0.345 –0.485* –0.248 –0.286

*P<0.05; #P<0.01.

Conclusions: Airway dimensions measured by MSCT correlated strongly with
lung functions and provided large amount of information about the airway abnor-
mality in COPD.

P4604
Bone mineral density (BMD) in male patients with chronic obstructive
pulmonary disease (COPD) in age 40-70 years
Sviatlana Lemiasheuskaya, Alexander Makarevich, Alla Shepelkevich. Internal
Medicine, Belarusion State Medical University, Minsk, Belarus

Background: COPD is often associated with the systemic extra pulmonary effects
such as osteoporosis.
Aim and objectives: To study the dynamics of BMD in the course of COPD
progression.
Material and methods: We examined 72 COPD male patients (aged 40-70 years).
The COPD pts were subdivided into groups according to COPD severity: the 1st
was made of 14 men; GOLD I stage; mean age 55 years; FEV1 78%; BMI 27
kg/m2, smokers 68%, packs/yrs 20; the 2nd included 43 patients; GOLD II stage;
mean age 57; FEV1 63%; BMI 28 kg/m2, smokers 80%, packs/yrs 21; the 3d -20
patients; GOLD III stage; mean age 60; FEV1 41%; BMI 24,5 kg/m2, smokers
84%, packs/yrs 28. All the findings were compared in 34 normal age-, sex- and
BMI-matched control subjects. BMD was measured in spine (L1-L4) and femoral
necks (FN) in 106 men using DEXA.
Results: The level of BMD was significantly lower in 3d group in comparison
with control both in spine (0,992±0,156 vs.1,252±0,119 g/CM2, p<0,01) and at
femoral necks (0,824±0,136 vs. 0,985±0,065 g/CM2, p<0,01). Osteopenia and os-
teoporosis were diagnosed in 51% and 11% cases in the 2nd group; 30% and 60% in
the 3d group respectively. Osteopenia was revealed in 50% patients in the 1st group.

We found the negative significant correlations between packs/yrs and BMD of
L1-L4 (r=-0,55); with BMD of FN (r=-0,38).
Conclusions: The significant decrease of BMD was found in the course of COPD
progression.

P4605
The relationship between inspiratory capacity and emphysematous changes
assessed by CT in Vietnamese COPD patients
Hiroshi Wada1, Tho Nguyen Van2, Trang Le Thi Huyen2, Rie Kanda1,
Yasushi Ryujin1, Masafumi Yamaguchi1, Tetsuya Oguma1, Taishi Nagao1,
Emiko Ogawa3, Lan Le Thi Tuyet2, Yasutaka Nakano1. 1Division of Respiratory
Medicine, Department of Internal Medicine, Shiga University of Medical Science,
Otsu, Shiga, Japan; 2Faculty of Medicine, University of Medical and Pharmacy,
Ho Chi Minh, Viet Nam; 3Health Administration Center, Shiga University of
Medical Science, Otsu, Shiga, Japan

Introduction: It is known that low attenuation volume (LAV) assessed by com-
puted tomography (CT) is related to the severity of chronic obstructive pulmonary
disease (COPD). However, the relationship between the regional distribution of
emphysema assessed by LAV and inspiratory capacity is not clear.
Objectives: To investigate the relationship between IC and emphysematous
changes in each lobe.
Methods: We recruited 76 Vietnamese COPD patients who underwent chest CT
and respiratory function tests. We analyzed volumetric CT data and measured the
fraction of low attenuation volume (LAV%) in each lobe. We then evaluated the
relationship between LAV% in each lobe and inspiratory capacity.
Results: LAV% of the whole lung was significantly related to inspiratory capacity
(r=-0.278, p=0.021). LAA% in right lung and left lung were significantly related
to inspiratory capacity (r=-0.275, p=0.022, and r=-0.2715, p=0.024, respectively).
LAV% of the right upper lobe and middle lobe was not related to inspiratory
capacity (p=0.075 and p=0.457, respectively). LAV% of the right lower lobe was
significantly related to inspiratory capacity (r=-0.354, p=0.003). LAV% of the left
upper lobe was not related to inspiratory capacity (p=0.072). LAV% of the left
lower lobe was significantly related to inspiratory capacity (r=-0.371, p=0.002).
Conclusion: Inspiratory capacity is affected more strongly by the emphysematous
changes in the lower lobes than in the upper lobes.

P4606
CT densitometry as a predictor of pulmonary function in lung cancer patients
Fiachra Moloney1, Sebastian McWilliams1, Marcus Kennedy2, Michael Maher1,
Mike Henry2. 1Radiology Department, Cork University Hospital, Cork, Ireland;
2Respiratory Medicine Department, Cork University Hospital, Cork, Ireland

Purpose: Preoperative pulmonary assessment is undertaken in patients with re-
sectable lung cancer to identify those at increased risk of perioperative compli-
cations. Guidelines from the American College of Chest Physicians indicate that
if the FEV1 and DLCO are ≥60% of predicted, patients can undergo resection
without further evaluation. 1

The aim of our study is to determine if CT can predict pulmonary function in lung
cancer patients and identify patients who would tolerate surgical resection.
Materials and methods: Patients were identified retrospectively from the Cork
University Hospital lung cancer database. The total lung volume, the volume
of normal lung parenchyma (values -500 HU to -900 HU), the emphysematous
volume (values less than -900 HU), and the mean lung density were determined
for each patient using the OsiriX digital analysis programme.
Results: A total of 77 patients were enrolled. FEV1 was found to correlate
significantly with the mean lung density (r=.762, p<.001) and the emphysema-
tous volume (values less than -900 HU) (r= -.678, p<.001). DLCO correlated
significantly with the mean lung density (r =.648, p<.001).
Through multivariate regression analysis, a cumulative prediction tool to predict
pulmonary function was designed. The prediction tool was internally valid as there
was no significant difference observed between the pulmonary function measures
acquired by spirometry and the measures obtained using our prediction tool.
CT had a sensitivity of 84% and a specificity of 81% at detecting patients that
require further assessment beyond pulmonary function testing.
Conclusion: Use of our prediction tool can predict pulmonary function in lung
cancer patients.

P4607
The relationship between echodensitometric parameters of respiratory
muscles (RM) and indices of body composition (IBC) in men with chronic
obstructive pulmonary disease (COPD)
Sviatlana Lemiasheuskaya, Alexander Makarevich, Alexander Pochtavcev.
Internal Medicine, Belarusion State Medical University, Minsk, Belarus

Introduction: RM undergo an adaptive reductive remodeling.
Aim: To investigate changes of active expiration RM in COPD pts.
Methods: The peak histograms of muscles (external and internal oblique (extOAM
and intOAM), transverses and rectus abdominal and internal intercostals) were
detected by ultrasonic scanner. We investigated the indices: homogeneity (H),
structural density (SD) and echogenicity (E). Fat mass (FM) and Lean mass (FFM)
were determined by DXA. FM, FFM were expressed as ratios to height squared
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to get FMI, FFMI. The COPD pts were subdivided into groups: the 1st was made
of 14 men; I stage (GOLD); mean age 55 yrs; BMI 27 kg/m2; the 2nd - 43 pts;
II stage; mean age 57; BMI 28 kg/m2; the 3d -20 pts; III stage; mean age 60 yrs;
BMI 24,5 kg/m2.
Results: Indices H, SD decrease, while E increases in COPD pts v. control and in
process of severity growth of COPD. We have established the positive significant
correlations of E with FMI (r=0,61), and negative one between SD and FMI (r=-
0,7) of extOAM in the 1st group. The positive significant correlation was detected
between E and FMI (r=0,52) and negative one between H and SD of extOAM and
FMI (r=-0,42 and r=-0,52) in the 2nd group. The 3d group characterized by the
positive significant correlations between E and FFMI (r=0,69) and negative one
between H and SD of extOAM and FMI (r=-0,7 and r=-0,75). The index E of
intOAM correlated with FMI and FFMI (r=0,62 and r=0,63). Similar results were
characteristic of other muscles.
Conclusions: The possible mechanism of the changes in COPD patients could be
protein replacement with fat in muscles.

P4608
Distribution of CT-quantified emphysema: Association with lung function
decline
Firdaus Mohamed Hoesein1, Pieter Zanen1, Bram van Ginneken2, Rob van
Klaveren3, Mathias Prokop4, Jan-Willem Lammers1. 1Division of Heart &
Lungs, Department of Respiratory Medicine, University Medical Center Utrecht,
Utrecht, Netherlands; 2Image Sciences Institute, Department of Radiology,
University Medical Center Utrecht, Utrecht, Netherlands; 3Department of
Respiratory Medicine, Erasmus University Medical Center, Rotterdam,
Netherlands; 4Department of Radiology, Radboud University Nijmegen Medical
Center, Nijmegen, Netherlands

Background: Previous studies showed that subjects with similar extents of CT-
quantified emphysema, but with different locations within the lung show different
degrees of airflow obstruction.
Aim: To assess the association between CT-quantified emphysema distribution
(upper/lower lobe) and lung function decline in heavy smokers participating in a
lung cancer screening trial.
Methods: 587 participants underwent CT-scanning of the lungs and pulmonary
function testing at baseline and after a median (interquartile range) follow-up of
2.9 (2.8-3.0) years. The lungs were automatically segmented based on anatomi-
cally defined lung lobes. Severity of emphysema was automatically quantified per
anatomical lung lobe and was expressed as the 15th percentile technique (point
below which 15% of the low attenuation areas voxels are distributed). Linear mixed
models, correcting for age, height, BMI, packyears and smoking status, were used
to assess the association of emphysema distribution and FEV1/FVC-decline.
Results: Mean (SD) age was 60.2 (5.4) years, mean baseline FEV1/FVC was 71.6
(9.0)% and overall mean Perc15 was -908.5 (20.9) HU. Participants with upper
lobe predominant emphysema had a 1.71% (95% confidence interval 0.79 - 2.64)
lower FEV1/FVC after follow-up compared to participants with lower predominant
emphysema (p=0.001), independently of the total extent of emphysema
Conclusion: Upper lobe predominant emphysema may be a different phenotype
than lower lobe predominant emphysema.

P4609
Tracheo-bronchial collapsibility in different clinically determined COPD
phenotypes
Gianna Camiciottoli1 , Francesca Bigazzi1, Stefano Diciotti2 ,
Simone Lombardo2, Mario Mascalchi2, Massimo Pistolesi1. 1Dept. of Internal
Medicine, University of Florence, Florence, Italy; 2Dept. of Clinical
Physiopathology, University of Florence, Florence, Italy

Tracheo-bronchial collapsibility (TBc) has been detected at computed tomography
(CT) in Chronic Obstructive Pulmonary Disease (COPD). TBc is considered a

local response to inflammatory agents not closely related to the obstructive func-
tional pattern and to lung attenuation values at CT. We hypothesize however that
TBc could influence symptoms and daily performance in patients with COPD.
The purpose of our study was to investigate whether TBc is related to dyspnoea,
exercise capacity and clinical phenotypes in patients with COPD.
Thirty-six patients (mean age 68±8, mean FEV1% 60±24) underwent clinical
examination, lung function test, 6 minutes Walking Test and inspiratory-expiratory
CT.TBc was measured by an automated software and correlated with MRC and
Borg dyspnoea scales and with walked distance. Moreover we compared TBc in
patients with predominant chronic bronchitis (CB) and predominant emphysema
(E) phenotypes according to the rule available at www.clipcopd.com.
No significant relationship was found between TBc and MRC (r=-0.24, p=0.15),
Borg scale (r=-0.12, p=0.48),walked distance (r=0.17, p=0.33). TBc was signifi-
cantly higher in patients with CB phenotype (p=0.02, Fig. 1).
Patients with a predominant CB phenotype show a high level of TBc supporting the
idea that the same inflammatory process could involve both trachea and bronchial
tree. Dyspnoea and exercise capacity are global indexes of COPD that are not
related to TBc.

P4610
Computed tomographic diagnosis of air trapping in non- or mildly
obstructed smokers
Onno M. Mets1, Pieter Zanen2, Jan Willem Lammers2, Ivana Isgum3, Hester
A. Gietema1, Bram van Ginneken3,4 , Mathias Prokop1,5 , Pim A. de Jong1.
1Radiology, University Medical Center Utrecht, Utrecht, Netherlands;
2Pulmonology, University Medical Center Utrecht, Utrecht, Netherlands; 3Image
Sciences Institute, University Medical Center Utrecht, Utrecht, Netherlands;
4Diagnostic Image Analysis Group, Radboud University Nijmegen Medical
Center, Nijmegen, Netherlands; 5Radiology, Radboud University Nijmegen
Medical Center, Nijmegen, Netherlands

Background: Small airways disease (SAD) is an important cause of airflow limi-
tation in smokers. In vivo quantification of SAD in smokers may aid in automated
identification and phenotyping of COPD. The optimal CT method of air trapping
quantification, a measure of small airways disease, has not been established yet.
Purpose: To test three quantitative CT air trapping measures that correct for em-
physema extent against the residual volume over total lung capacity ratio (RV/TLC)
as reference standard for air trapping.
Methods: In 447 current or former heavy smokers volumetric inspiratory-
expiratory CT scans, spirometry and body plethysmography were obtained on the
same day. The expiratory to inspiratory ratio of mean lung density (E/I-ratioMLD),
the relative inspiratory to expiratory volume change between Hounsfield units (HU)
-860 and -950 (RVC-860to-950) and the expiratory percentage of voxels between
-780HU and -910HU (EXP-780to-910) were calculated. ROC analysis was performed
with RV/TLC as reference test, and the areas under the ROC curves (AUC) were
compared to each other. The optimal cut-off and sensitivity and specificity was
calculated for the best method.
Results: The E/I-ratioMLD showed an AUC (95% CI) of 0.84 (0.81-0.88), and
performed significantly better than the RVC-860to-950 (AUC=0.70, p<0.001) and
EXP-780to-910 (AUC=0.81, p=0.03). An E/I-ratioMLD >87% had a sensitivity of
0.82 and a specificity of 0.80 for the detection of abnormal RV/TLC.
Conclusion: The expiratory to inspiratory ratio of mean lung density on CT is the
optimal quantitative CT measure for air trapping detection in current or former
heavy smokers. This measure may prove important in future COPD research.

P4611
Visual versus quantitative assessment of airways disease in COPDGene
MeiLan Han1, George Washko2, Phillip Westgate3, Susan Murray3,
Fernando Martinez1, Ella Kazeroonie4, Ed Silverman2, James Crapo5,
Eric Hoffman6, David Lynch7. 1Pulmonary and Critical Care, University of
Michigan, Ann Arbor, MI, United States; 2Pulmonary and Critical Care, Brigham
and Women’s Hospital, Boston, MA, United States; 3Biostatistics, University of
Michigan, Ann Arbor, MI, United States; 4Radiology, University of Michigan,
Ann Arbor, MI, United States; 5Pulmonary and Critical Care, National Jewish
Health, Denver, CO, United States; 6Radiology, University of Iowa, Iowa City, IA,
United States; 7Radiology, National Jewish Health, Denver, CO, United States

Background: Visual airway assessment may provide unique data not captured
by automated methods; cut points for distinguishing “abnormal” from “normal”
do not exist with quantitative CT (QCT) measures. We sought to understand the
relationship between QCT and visual airway measures.
Methods: 198 COPDGene cohort scans (GOLD I-IV) were reviewed by pul-
monologists and radiologists (9-11 reviewers/scan) for presence of airway wall
thickening (AWT). Logistic regression and area under the receiver operating curve
(AUC) analyses determined the relationship between median AWT score and QCT
measures including segmental and subsegmental wall area percent (WAP), wall
thickness, lumen diameter and pi10 (standardized airway wall thickness at internal
perimeter of 10 mm). Multivariate regression adjusted for age, gender, and smoking
history was used to predict FEV1%, SGRQ and history of chronic bronchitis.
Results: Subsegmental WAP (AUC=0.72, p<0.001) and pi10 (AUC 0.75, p<0.001)
best predicted the presence of visual AWT. A pi10 value of 3.78 (95th percentile
normals/66th percentile COPD) provides 80% specificity and 55% sensitivity; a
WAP value of 66 (>99th percentile normals/74th percentile COPD) provides 80%
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specificity and 53% sensitivity. Subsegmental WAP predicted a similar degree of
variability in FEV1% compared to AWT (r2=0.33 vs 0.32). Visual score better
predicted chronic bronchitis symptoms (AUC 0.73 vs 0.66) and SGRQ score
(r2=0.23 vs 0.16).
Conclusions: Expert panel visual airway score correlates best with subsegmental
WAP and pi10 in the >90th percentile range for normals. Each method provides
unique information; in particular, visual analysis scores appear to be more closely
associated with clinical symptoms.

P4612
Analysis of activation process of dyspnea sensation in CNS in patients with
COPD measured by fMRI
Masachika Akiyama1, Jun Suzuki1, Yutaka Nakamura1, Hitoshi Kobayashi1,
Kohei Yamauchi1, Ikuko Uwano2, Yutaka Matsumura2, Makoto Sasaki2.
1Division of Pulmonary Medicine, Allergy and Rheumatology, Department of
Internal Medicine, Iwate Medical University School of Medicine, Morioka,
Japan; 2Adavanced Medical Research Center, Iwate Medical University School of
Medicine, Morioka, Japan

Introduction: Dyspnea is the cardinal symptom of COPD. Localization of dys-
pnea sensation in the brain has been studied by a small number of investigators.
However little is known about transmission and activation of dyspnea sensation in
CNS.
Objectives: We analyzed pathway and localization of dyspnea sensation in the
brain of normal subjects and COPD patients using functional magnetic resonance
imaging (fMRI).
Methods: Six normal subjects (M/F; 5/1, 53.7±5.9 yr: mean ± SEM) and 4 COPD
patients (M/F; 4/0, 68.5±1.7 yr) were recruited. After informed consent, these
subjects were requested to breathe through resistive loads ranging from 5 to 50
cm H2O/L/sec adjusted by the Borg CR10 Scale. The subjects received 1minute
of repetitive resistive-loaded breathing three times with 1minute interval. During
these process, brain activity was analyzed by 3 Tesla scanner (Signa Excite HD;
GE Healthcare).
Results: Activation of bilateral sensory cortices was recorded among 6 normal
subjects and 4 COPD patients. In addition, VPM in bilateral thalami was also
activated in all subjects when subjects breathed with the resistive load. There
was no difference of the localization of activated portions during resistive-loaded
breathing between in normal subjects and in COPD patients. Values of the resistive
load to induce thalamic and cortical activation were significantly lower in COPD
patients than those in normal subjects.
Conclusion: Activation of thalamus and sensory cortex was dependent on the
resistive load among normal subjects and COPD patients. The resistive loads on
COPD patients to induce the thalamic activation were significantly lower than
those on the normal subjects.

P4613
Anatomically derived regional measurement of lung function
Michael Bennett1, Tom Havelock1, Joy Conway2, John Fleming1. 1Southampton
Centre for Biomedical Research, NIHR Respiratory Biomedical Research Unit,
Southampton University Hospitals NHS Trust, Southampton General Hospital,
Southampton, United Kingdom; 2Faculty of Health Sciences, University of
Southampton, Southampton, United Kingdom

Existing methods for quantifying lung ventilation and perfusion SPECT scans
provide measurements which are either global, based on division of the lung into
non-anatomical regions or based on the application of a generic lung model of
lung anatomy. The objective of this work is to develop a technique to use HRCT
data to automatically define sub-lobar regions corresponding to anatomical lung
segments and to align these with SPECT/CT data acquired separately from the
same subject. This can be achieved by performing a non-rigid registration between
the HRCT data, acquired at full inspiration, and the low-res CT data captured as
part of the SPECT procedure, acquired during tidal breathing. Once the transform
required to bring these two data sets into alignment has been determined, it can be
applied to the sub-lobar regions to map these to the low-res CT and hence to the
SPECT data. This process of non-rigid registration is achieved using a free-form
polynomial warp algorithm, which automatically determines the optimum elastic
transform required to bring the HRCT and low-res CT data sets into alignment.
HRCT scans are analysed using commercially available software to define the air-
way tree geometry, which is then used to seed a Voronoi space division algorithm
to divide the lung into segments based on the branches of the airway tree. Early
results have shown that it is possible to robustly divide the lung into the regions
based on the segmental branches of the airway tree and good alignment between
single 2D slices and the SPECT images has been obtained.
The method will be extended to work in 3D and the results so far indicate that this
will be a viable method to produce anatomically relevant measurements of lung
function.

471. Disease management in specific primary
care populations

P4614
Patient-reported clinical control and peak-flow: Effects of 30 versus 6 month
treatment with inhaled corticosteroids (ICS) with/without
long-acting2 -agonists (LABA) in moderately severe COPD
J.B. Snoeck-Stroband1, T.S. Lapperre2, M.M.E. Gosman4, W.J.J. Assendelft3,
H.M. Boezen5, N.H.T. ten Hacken4, T. van der Molen6, P.S. Hiemstra2,
D.S. Postma4, P.J. Sterk7, J.K. Sont1, The Glucold Study Group. 1Medical
Decision Making, Leiden University Medical Center, Leiden, Netherlands;
2Pulmonology, LUMC, Leiden, Netherlands; 3Public Health and Primary Care,
LUMC, Leiden, Netherlands; 4Pulmonology, University Medical Center
Groningen, Groningen, Netherlands; 5Epidemiology, UMCG, Groningen,
Netherlands; 6General Practice, UMCG, Groningen, Netherlands;
7Pulmonology, Academic Medical Center, Amsterdam, Netherlands

Rationale: Long-term ICS therapy can improve FEV1-decline in COPD [Celli
AJRCCM 2008], whilst discontinuation worsens FEV1-decline [Lapperre Annals
2009]. Self-monitoring may strengthen adherence to chronic medications when
immediate impact on symptom control can be demonstrated.
Aim: To examine effects of 30 vs. 6 months ICS/LABA therapy on clinical control
and PEF in COPD.
Methods: 114 Patients (GLUCOLD study: 62±8 yr, 46±24 packyr, no steroids
>6 mo, postbr FEV1 63±9%pred, postbr FEV1/IVC 48±9%) were studied, com-
paring fluticasone propionate (FP) 30 and 6 mo (500 μg bid), FP/salmeterol (S)
(50 μg bid) 30 mo and placebo (P). 2-Week diary cards with daily Clinical COPD
Questionnaire (CCQ) and PEF were obtained every 3 months. A linear mixed
effects model was used for analysis of highest CCQ scores and lowest PEF.
Results: PEF-level was increased for FP/S vs. FP (37 ml, p=0.001) at 6 mo. Con-
tinuation of FP improved CCQ functional score over time (-0.14/yr, p=0.039) and
ameliorated PEF (11 ml/yr, p=0.042) vs. P. Discontinuation of FP at 6 mo worsened
total (0.11/yr, p=0.025) and symptom score (0.17/yr, p=0.012) and diminished PEF
(-12 ml, p=0.032) vs. its continuation. Addition of S to FP increased total (0.12/yr,
p=0.015) and functional score over time (0.16/yr, p=0.026) and reduced PEF (-12
ml/yr, p=0.03) vs. FP.
Conclusion: Long-term ICS therapy improves functional performance and PEF,
whilst discontinuation worsens total score, symptoms and PEF. Addition of S to FP
increases PEF-level. ICS therapy may provide beneficial effects on patient-reported
outcomes in moderately severe COPD.

P4615
Limitation of activities in treated patients with asthma may be
underestimated – Results of a cohort study
Yan Martinat1, Georges Granet2, Delphine Leynaud3, Juliette Ostinelli3 . 1Centre
Medical Parot, Clinique du Parc, Lyon, France; 2Cabinet Médical, Avenue de
Limburg, Sainte Foy Les Lyon, France; 3Medical Department, AstraZeneca
France, Rueil-Malmaison, France

Background: Few data are available on limitation of activities in asthmatic
patients, though it is one of 5 items used to assess asthma control (GINA 2009).
Objective: To assess frequency of limitation of activities according to gender and
age group in a cohort of asthmatic patients.
Methods: From March to October 2010, 667 GPs in France recruited 1975 adult
asthmatic patients treated with inhaled corticosteroids (ICS) ± long-acting β2-
agonist (LABA) in a cross-sectional observational study [NCT 01078688]. In a
questionnaire on impact of asthma on their daily-, physical- and work/school-
activities, patients assessed limitation to these as “not at all”, “mild”, “moderate”
or “severe”.
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Results: 1757 patients were analysed: mean age 45.4yrs; men 56.8%; current
smoker 20.2%; mean time since diagnosis 16.8yrs; 90% treated with ICS+LABA,
29% with antileukotrienes, 48% with antihistamines; 44% had severe exacerbation
in past year; 33.3% had comorbidity which limited activities. According to GINA
criteria (excluding lung function) 76.2% were not controlled. GPs reported limita-
tion of activities in 44.4%. Whilst 87.4% of patients reported limitation of activity
(mild, moderate or severe) in at least one domain:75.2% daily-, 80.5% physical-,
50.3% work/school-activities.
Conclusion: Impact of asthma on activities was frequent and underestimated
among these treated patients. It deserves more attention when assessing asthma
control.

P4616
Population segmentation to identify priority targets for identification and
behaviour change interventions in COPD
Matt Kearney, Julia Crighton, Kevin Holton, Anne Moger, Robert Winter,
Sue Hill. Respiratory Programme, Dept. of Health, London, United Kingdom

Background: In England 800,000 people are diagnosed with COPD. 2.7 million
have the disease but are undiagnosed. Smoking is the dominant risk factor. Targeted
identification of those at increased risk combined with effective behaviour change
interventions could significantly reduce the disease burden.
Objectives: To identify and characterise those population groups in England at
greatest risk of COPD in order to maximise the impact of targeted behaviour
change interventions.
Methods: A social marketing methodology was employed. An England-wide audi-
ence segmentation based on life-stage, socio-economic and environmental factors
was conducted to identify priority segments. Focus groups and interviews with
informants in each segment provided a rich understanding of behaviours, attitudes
and motivation.
Results: Three segments (children aged 7-12 and young men and women in rou-
tine/manual occupations) were identified as priority targets for prevention. Three
further segments (mid-life men and women in routine/manual occupations and older
routine/manual smokers) were identified as priority targets for identification of
undiagnosed COPD. Two segments (Bangladeshi men and routine/manual parents
who smoke) were identified as priority targets for both prevention and identification.
Conclusions: Targeting priority population segments will maximise the effec-
tiveness of identification and behaviour change interventions in COPD and will
ensure efficient use of healthcare resources. The results of this segmentation and
insight work have informed development of the national strategy in England for
the prevention and early identification of COPD.

P4617
Validity and reproducibility of a physical activity questionnaire for elderly
Lara Siebeling1, Sarah Wiebers1, Leo Beem1, Milo Puhan2, Gerben ter Riet1.
1Department of General Practice, Academic Medical Centre, University of
Amsterdam, Amsterdam, Netherlands; 2Department of Epidemiology, Bloomberg
School of Public Health, Johns Hopkins University, Baltimore, United States

Background: Physical activity is important for elderly to maintain their health and
functional ability. It helps predict the course of chronic diseases. Many existing
questionnaires have not been compared to activity monitors. We examined validity
and reproducibility of the LASA Physical Activity Questionnaire (Lapaq) against
an accelerometer in Dutch elderly (65+).
Methods: Participants wore the accelerometer for two weeks and filled in Lapaq
twice. We examined validity using correlation coefficients, histograms and mod-
ified Bland-Altman plots. We used logistic regression to assess how well Lapaq
discriminates between persons whose activity level is or is not in accordance
with recommendations from the American College of Sports Medicine and the
American Heart Association. Intraclass correlation coefficients (ICC) were used
to examine reproducibility.
Results: 89 persons were included, 48% men, median age 73 and median BMI 25.
36%, 43%, and 22% had no, one, or 2+ chronic diseases. As a reference, two full
weeks contain 20160 minutes (336h). The total duration of activity in two weeks
was 2439 (Lapaq T1), 1994 (Lapaq T2) and 2788 minutes (accelerometer). The
difference between Lapaq T1 and accelerometer was 510 minutes (8.5 hours). The
Pearson correlation coefficient was 0.34 (95% CI 0.13-0.51). The I.C.C. was 0.68
(95% CI 0.56-0.79). The area under the curve is 0.73 (95% CI 0.59 - 0.86).
Conclusions: Due to moderate reproducibility and low validity, Lapaq seems un-
suitable for exact measurement of physical activity in elderly. If the more modest
aim is to determine if a person’s activity level is above the recommendation level,
Lapaq classifies around 73% correctly.

P4618
Urban-rural differences in health status among patients with chronic
obstructive pulmonary disease (COPD)
David Coultas1, FengHsiu Su2, Bradford Jackson2, Sumihiro Suzuki2,
Kaming Lo2, Karan Singh2, Sejong Bae2. 1Internal Medicine, University of
Texas HSC-Tyler, Tyler, TX, United States; 2Biostatistics, University of North
Texas HSC, Fort Worth, TX, United States

Background: While geographic variation in health care access and quality may

affect health status of patients with chronic diseases little is known about the health
status of patients with COPD.
Objectives: The purpose of this analysis was to examine urban-rural differences
in health status among patients with COPD.
Methods: This was a cross-sectional analysis of baseline data from patients with
COPD enrolled in a self-management clinical trial. Urban-rural residence was
determined from zip code. Health status was measured using BODE index (BMI,
obstructive impairment, dyspnea severity, exercise capacity), and generic (SF-12)
and disease-specific (Chronic Respiratory Questionnaire [CRQ]) quality-of-life
instruments. Independent sample t-tests and chi-square tests were used to examine
statistical differences.
Results: To date, results from 82 patients are available with mean age of 69
years, 46% female, 51% rural residence, and 98.8% with health insurance. Rural
residence was associated with greater impairment (mean [SD] BODE index=4.9
[1.8]) compared to urban residence (3.4 [1.8], p=0.0003). Moreover, 6-minute
walk distance was clinically and significantly less among rural (325 m [104]) vs.
urban (375 m [90]) (p=0.02) residence. A similar pattern was found for quality-
of-life measures with a lower SF-12 physical summary score among rural (28.3
[9.6]) vs. urban (36.1 [10.0], p=0.0006) residence and clinically worse dyspnea
(CRQ-dyspnea=4.1 [1.0]) vs. 4.8 [1.3], respectively, p=0.009).
Conclusion: In this population of patients with COPD rural residence was asso-
ciated with poorer health status for all measures despite similar access to health
care as measured by health insurance.

P4619
Screening of health status in patients with COPD in primary care is essential
Jeannette Peters1,2, Leonie Daudey1,2, Anke Lahaije2, Lonneke Boer1,2,
Eveline de Geus1, Johan Molema2, Yvonne Heijdra2, Jan Vercoulen1,2.
1Department of Medical Psychology, Radboud University Nijmegen Medical
Centre, Nijmegen, Netherlands; 2Department of Pulmonary Diseases, Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands

Background: Guidelines advice to measure health status (HS) in COPD patients.
In secondary care (SC) this is more common than in primary care (PC). Problems
in HS in PC might be underestimated resulting in inadequate treatment.
Aim: To investigate the proportion of COPD patients in PC with severe problems
in HS.
Methods: 314 PC COPD patients were included. Eight sub-domains of HS were
measured by the Nijmegen Clinical Screening Instrument (NCSI) covering Func-
tional impairment, Symptoms and Quality of Life. Data from 303 SC COPD
patients were available to compare the meaning of the incidence and severity of
problems in PC patients.
Results: Patients in PC did not differ on sex (59 vs 70% male) and age (mean 66
vs 67 years), but had less severe COPD compared to SC (stageI: 28 vs 16%; II: 59
vs 45%; III: 13 vs 32%; IV: 0 vs 8%). Lower proportions of patients with severe
problems were found on the domain Functional impairment and the sub-domain
Subjective symptoms in PC as compared to SC (Table 1). GOLD was not predictive
for experienced problems in any of the sub-domains in PC.

Table 1. Percentages of patients with severe problems in primary care (PC) and secondary care
(SC)

PC (%) SC (%)

Functional impairment Behavioral impairment 31 45*
Subjective impairment 29 50*

Symptoms Subjective symptoms 30 54*
Dyspnea emotions 29 34

Fatigue 52 52
Quality of Life General QoL 55 65

Health related QoL 23 60*
Satisfaction relations 18 44*

*χ2 p<0.01.

Conclusion: Severe problems in many sub-domains of HS were substantial in PC
patients. In 5 of 8 sub-domains of HS similar percentages of COPD patients in PC
and SC experience severe problems. This implies that screening for problems in
HS is needed in PC to warrant patient tailored treatment.

P4620
Using community pharmacy to identify patients at risk of poor asthma
control and potential contributory factors
Helen Reddel1, Kate LeMay2, Bandana Saini2, Sinthia Bosnic-Anticevich2,
Lorraine Smith2, Deborah Burton3, Jun Ju Christine Song2, M. Chehani Alles2,
Kay Stewart4, Lynne Emmerton5, Ines Krass2, Carol Armour2. 1Clinical
Management Group, Woolcock Institute of Medical Research, Sydney, Australia;
2Faculty of Pharmacy, The University of Sydney, Sydney, Australia; 3School of
Biomedical Sciences, Charles Sturt University, Orange, Australia; 4Pharmacy
Practice, Monash University, Melbourne, Australia; 5School of Pharmacy, The
University of Queensland, Brisbane, Australia

Aim: To describe a population identified by trained community pharmacists as
being at risk for poor asthma outcomes, and to identify factors associated with
poor asthma control.
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Methods: A cross-sectional study was conducted in 96 metropolitan and regional
Australian pharmacies. Community pharmacists with specialised asthma training
enrolled 570 patients aged ≥18 years with doctor-diagnosed asthma who were
considered at risk based on suboptimal asthma control or lack of recent GP asthma
review, and conducted a comprehensive asthma assessment. Assessment of asthma
control was based on self-reported frequency of symptoms and activity limitation
during the previous month. Asthma history, spirometry and inhaler technique were
documented. Medication use was recorded from pharmacy records and self-report.
Results: 570 patients were recruited, of whom 437 (77%) had poor asthma control.
21% smoked, 28% had an action plan, 69% used combination inhaled corticos-
teroid (ICS)/long-acting β2-agonist (LABA) medications, and only 17-28% used
their inhaler correctly. In terms of adherence, 90% had their ICS or ICS/LABA
dispensed <6 times in the previous 6 months, which is inconsistent with regular
use. A logistic regression model showed that patients who smoked, had incorrect
inhaler technique or low adherence were more likely to have poor control.
Conclusions: Community pharmacists identified patients with asthma at risk of
suboptimal control, and factors that contribute to this were identified. There is
an opportunity within pharmacies to target poorly-controlled asthma and provide
timely and tailored interventions.

P4621
Clinical determinants for oral steroids during COPD-exacerbations in
primary care
P. van Velzen1, R.J.B. Loijmans2, M. Amelink1, M. Stommel, G. ter Riet2,
P.J. Sterk1. 1Respiratory Medicine, Academic Medical Centre, Amsterdam,
Netherlands; 2General Practie, Academic Medical Centre, Amsterdam,
Netherlands; 3Information and Communication Technology, Stichting Huisatsen
Dienstenposten Amsterdam, Amsterdam, Netherlands

Rationale: International guidelines recommend a course of oral corticosteroids
(OCS) in addition to bronchodilator therapy for the treatment of COPD-
exacerbations, because systemic corticosteroids shorten recovery time, improve
lung function and reduce treatment failure. The aim of this study was to examine
which patient characteristics are associated with prescription of OCS by general
practitioners (GPs) during COPD-exacerbations.
Methods: This study comprised a database analysis of the centralized out-of-hours
GP service in Amsterdam that serves a population of 750,000 people. Contacts
were registered in an electronic medical record. We retrieved all records of pa-
tients treated for a COPD-exacerbation in 2008. Patients who received antibiotics
were excluded. Documented symptoms and signs were coded as present/absent.
We compared treatment with OCS with or without bronchodilator therapy versus
bronchodilator therapy only. Data were cross-sectionally analysed.
Results: 743 COPD-exacerbations were identified. 30.8% were referred to hospital
and 69.2% were treated at home. Of these cases, 135 (54.8%) received OCS and
111 (45,2%) bronchodilator therapy only. Patients who received systemic OCS
did not differ from those treated without OCS in age (68.9 vs 70.9±13.5, p=0.2),
documented history, symptoms, hemodynamic characteristics, and lung sounds
(p> 0.1).
Conclusion: OCS with of without bronchodilator therapy are prescribed in 27.3%
of COPD-exacerbations that are dealt with by GPs in an out-of-hour setting.
We could not identify patient related determinants of the prescription of OCS.
This suggests that the indication of systemic steroids during COPD-exacerbations
requires clinical foundation.

P4622
Asthma control or mental lack of control? Are they related?
Roser Poblet, Xavier Flor, Laia Lamarca, Judit Mendez, M. Victoria Feijoo,
Silvia Alvarez. CAP CHAFARINAS, Institut Catala de la Salut, Barcelona, Spain

Background: The association between asthma and mental disorders is known,
being anxiety and depression the most common ones.
Objective: To determine the proportion of mental disorders (anxiety and/or de-
pression) in our asthmatic patients compared to the non asthmatic population, and
to assess the relationship between the severity and control level of asthma and the
presence of psychiatric comorbility.
Methods: A transversal descriptive study was developed with 317 asthmatic and
306 non asthmatic patients, from 17 to 70 years old in an urban primary care centre.
The Goldberg test for screening of anxiety and depression was performed. Other
analyzed items were: age, gender, previous anxiety and/or depression, chronic
diseases, severity of asthma and level of control.
Results: 70.3% of the asthmatic patients were women versus 51.3% on the non
asthmatic group, the average age was 42 (SD 16.89) and 47 (SD 14.09) years
old respectively. 57.1% had intermittent asthma, 16.7% mild persistent and 26.2%
moderate persistent. 62.7% presented controlled asthma, 23.4% partially con-
trolled and 13.9% uncontrolled asthma. The Goldberg test score of the asthmatic
group showed anxiety in 51.1% compared to 34.6% on the non asthmatic group
(p<0.0001) and depression in 57.4% compared to 38.9% on the other group
(p<0.0001). Better asthma control was associated with lower anxiety (p=0.002)
and depression (p=0.004). The association between the severity of asthma and the
presence of mental disorders was not proven.
Conclusions: The asthmatic group showed greater proportion of anxiety and de-
pression compared to the non asthmatic group. Better asthma control was associated
with lower anxiety and depression. No other associations were significant.

P4623
Inappropriate overuse of inhaled corticosteroids in patients with moderate
COPD in UK primary care
Mike Thomas1, Amr Radwan2, Carol Stonham3, Sam Marshall4. 1Centre of
Academic Primary Care, University of Aberdeen, Aberdeen, United Kingdom;
2Clinical Development and Medical Affairs, Novartis, Frimley, United Kingdom;
3Nurse Practitioner, Minchinhampton Surgery, Stroud, United Kingdom;
4Consultancy, pH Associates, Marlow, United Kingdom

Introduction: UK and international guidelines recommend that patients with
moderate COPD (FEV1 50-79% predicted) uncontrolled by a short-acting bron-
chodilator alone should receive maintenance monotherapy with a long acting beta
agonist (LABA) or long acting muscarinic antagonist (LAMA). Add-on inhaled
corticosteroids (ICS) are only recommended in those with FEV1 <50% &/or ex-
acerbations. We present data quantifying the prescribing of ICS in routine primary
care.
Methods: A retrospective observational study of management of moderate COPD
in 314 patients (FEV1 50-79% predicted. FEV1/FVC<70%) diagnosed dur-
ing/before 2007. Three years’ patient data were collected from routine medical
records in 10 general practices in England. Analysis included stratification by
severity of disease, presence of concomitant asthma & frequency of exacerbation
- factors which may affect ICS use.
Results: 234 (75% of those with moderate COPD) received ICS, by “stand-alone”
ICS inhaler (n=69, 22%) &/or as a combination ICS-LABA device (n=188, 60%).
151 of 205 (74%) without concomitant asthma received ICS, vs 83/109 (76%) of
those with asthma.
The annualised median number of recorded exacerbations/year was 0.67 (range
0-6.67) overall and for those without concomitant asthma. 70% of those without
asthma who did not have recorded exacerbations were prescribed ICS.
Conclusion: ICS are prescribed for most patients with moderate COPD, although
not recommended in guidelines or product licences. This prescribing cannot be
explained by concomitant asthma or frequent exacerbations. Inappropriate use of
ICS increases costs & puts patients at risk of side effects. GPs should audit their
use of ICS in moderate COPD.

P4624
17% of patients who call an ambulance for an exacerbation of COPD could
be treated at home
Anna Moore1, John Martin2, John Bowen2, Paul Katterhorn2,
Anthony Davison1. 1Heart and Chest Department, Southend University Hospital,
Southend on Sea, Essex, United Kingdom; 2East of England Ambulance Service,
East of England Ambulance Headquarters, Cambourne, Cambs, United Kingdom

Introduction: COPD is a chronic condition and healthcare policy in al-
most all countries is to try and deliver as much care for chronic diseases
in the community and reduce the reliance and expense of hospital care.
The National Clinical Guideline Centre (NICE) guidelines for COPD (2010)
(www.nice.org.uk/guidance/CG101) give clear recommendation for factors to con-
sider when deciding to treat a patient at home. The aim of this study was to
see what percentages of patients who had an exacerbation of COPD and call an
ambulance meet the criteria for home treatment.
Methods: All 18 patients who had called an ambulance because of an exacerbation
of COPD in 17 days were included in the study. The ambulance service recorded
the 12 relevant factors from the NICE guideline which should be considered when
deciding to treat a patient at home on a proforma over 17 days.
Results: Saturation was ≤ 87% in 9 patients. 6 were not able to cope at home,
8 had severe breathlessness, 7 had poor general condition, 10 had poor level of
activity, none were cyanosed, 4 had worsening peripheral oedema, all had a normal
level of consciousness, 6 were receiving LTOT, 7 were living alone or not coping,
no patients recorded having acute confusion, 6 had a rapid rate of onset, 5 had
significant comorbidities.
Conclusions: 3 of the 18 patients (17%) had no factor that indicated that there was
a need to be treated in hospital. The majority of patients who call an ambulance
with an exacerbation get taken to hospital. Hospital at home for COPD has been
proven to be successful and 17% of patients who call an ambulance could be safely
managed in such a scheme. This would avoid them being assessed and admitted
to hospital.

P4625
Prescribing patterns for allergic rhinitis in general practice setting:
Adherence to ARIA guidelines
Marzia Simoni1, Sara Maio1, Sandra Baldacci1, Anna Angino1, Patrizia Silvi1 ,
Marco Borbotti1 , Franca Martini1, Francesco Di Pede1, Giovanni Viegi1,2.
1Pulmonary Environmental Epidemiology Unit, CNR Institute of Clinical
Physiology (IFC), Pisa, Italy; 2CNR, Institute of Biomedicine and Molecular
Immunology (IBIM) “A. Monroy”, Palermo, Italy

Background: Allergic rhinitis (AR) and asthma are often co-morbidities. The
correct management of AR should be ensured by the use of international ARIA
(Allergic Rhinitis and its Impact on Asthma) guidelines (GL).
Aim: To prospectively evaluate the adherence to GL of General Practitioners (GPs)
for treating AR patients.
Methods: Analyses concern 1197 patients (14-90 years, median 37) of 107 Italian

846s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



TUESDAY, SEPTEMBER 27TH 2011

GPs. Evaluation of appropriateness was based on ARIA GL, according to AR
classification.
Results: 44% of patients had concomitant asthma diagnosis. Among the 84 patients
with moderate-severe persistent AR, 24% (18% of 40 with concomitant asthma)
were prescribed antihistamines monotherapy. Among the 553 patients with mild-
intermittent AR, 42% (36% of 332 with only AR) were prescribed combined
therapies. In general, the adherence to GL was 57% for patients with only AR
and 46% for those with AR+asthma (p < 0.001). The adherence increased with
increasing AR severity and reached 81% for the patients with moderate-severe
persistent AR (89 and 95% for those with only AR or AR+asthma, respectively).
Conclusions: GL recommendations are not fully applied within the clinical prac-
tice. The adherence to ARIA GL is higher for treating more severe AR. These
findings underscore the need to monitor the implementation of clinical practice
guidelines among GPs with the attempt to improve their compliance.
This work was supported by the Italian Agency of Drug (AIFA), project no. FAR-
MJY5SA “Respiratory allergic diseases: monitoring study of GINA and ARIA
guidelines (ARGA)”.

P4626
General practitioners’ views about managing depression in patients with
chronic obstructive pulmonary disease
Abebaw Yohannes. Health Professions, Manchester Metropolitan University,
Manchester, Greater Manchester, United Kingdom

Introduction: Depression is common in patients with chronic obstructive pul-
monary disease (COPD). COPD patients consult their general practitioners at least
once or twice a year because of acute exacerbations. There is little data available
on the management of depression in patients with COPD.
Aims: The study investigated general practitioners (GP’s) views about recognising
and treating depression in patients with COPD.
Methods: We conducted a postal survey of 3,957 GP’s in England about their
views on recognising and treating depression in patients with COPD. The sur-
vey examined the GP’s views using a likert scale (0 = strongly disagree, 2 =
neither agree or disagree, 4 = strongly agree). The questions were prioritising
treatment, value of screening for depression, difficulty of treating depression, best
way of treating depression, depression exacerbates and interferes self-managment
of COPD.
Results: 3,957 general practitioners were mailed. Of these, 857 (22%) complete re-
sponses were received. Seventy-two percent of GPs agree screening for depression
regularly, 9% disagree and neutral 19%. Prioritising treatment of COPD symptoms
over depression disagree 21%, neutral 46% and 33% agree. Convincing COPD pa-
tients that depression needs treatment: disagree 27%, neutral 30% and agree 43%.
Depression exacerbates COPD symptoms: disagree 9%, neutral 24%, and agree
67%. Depression impairs self-management of COPD: disagree 4% and agree 96%.
Conclusions: Most GPs reported the importance of screening for depression reg-
ularly and depression impedes the self-management of COPD. Over two-fifths of
the GPs find it difficult to convince patients to offer treatment. Further studies are
required.

P4627
Use of GOLD staging as a guide for treating COPD patients in primary care
David de la Rosa1, Antonia Ocanya2, Pilar Martínez1, Raul Bonich3,
Dolores Alvarez4, Eva Calvo5, Emma Albia3. 1Pneumology, Hospital PLató,
Barcelona, Spain; 2Family Medicine, EAP Ocata-Teia, El Masnou, Barcelona,
Spain; 3Family Medicine, EAP Vic-1 Nord, Vic, Barcelona, Spain; 4Family
Medicine, EAP El Masnou, El Masnou, Barcelona, Spain; 5Family Medicine,
EAP Barcelona-Sants, Barcelona, Spain

Introduction: The best strategies to reduce the costs derived from COPD are early
diagnosis and adequate managing in initial phases. Our aim was to evaluate the
adequacy of COPD treatment according to GOLD guidelines, in Primary Care
(PC) patients.
Design & methods: Descriptive, transverse, multicentre study in 5 PC centers.
Computerized clinical histories of patients with COPD diagnosis code were revised.
We recorded spirometric data and current treatment of each patient. We evalu-

ated spirometric confirmation of COPD, GOLD stage and adequacy of treatment
according to GOLD.
Results: We analyzed 1220 patients (71.5% men), mean age 69.8±13 years. 37.5%
never smokers.
Rates of spirometry performance and spirometric confirmation of COPD were low
(46.3% and 46% respectively). Adequacy of treatment to GOLD stage was 61.4%,
and increased with severity of the disease (p<0.05).
In Gold 2, only 15.5% were using exclusively bronchodilators (BD). 40.4% were
receiving inhaled steroids (IS) alone or in association to BD. 31.8% were taking
“other” treatments (mucolytics, montelukast, oral steroids). In Gold 3, 9.9% of pa-
tients were taking exclusively BD, 18.3% realized treatment with 2 BD associated
to IS and 46.5% were using other treatments.

Conclusions: In many of the patients coded as COPD in PC, a spirometry lacks.
The great proportion of never smokers raises doubts about correct codification.
Prescription of IS and not inhaled treatments is too high in Gold 2.

P4628
Use of a pre-printed oxygen prescription section on a drug chart to improve
practice of oxygen prescription and monitoring
Feven Ataklte1, John Wong1, Bandipalyam Prathibha2. 1Medicine, King’s
College London School of Medicine, London, United Kingdom; 2Medicine,
WIlliam Harvey Hospital, Ashford, East Kent, United Kingdom

Background: Oxygen can cause serious harm if not administered and monitored
properly. By June 2009, the National Patient Safety Agency in the United Kingdom
has received 281 reports of serious incidents (including deaths) related to poor
oxygen administration (NPSA website). An oxygen audit was conducted at the
William Harvey Hospital (WHH), in the United Kingdom, in 2009, after which
a new drug chart with pre-printed oxygen prescription section was introduced in
order to help improve oxygen prescription practice in the hospital.
Objective: Determine whether the introduction of pre-printed oxygen prescription
section on the drug chart at WHH improved oxygen prescription and monitoring
practices.
Method: Oxygen prescribing and monitoring practice were recorded from eight
wards at WHH in December 2010. Data were collected using the British Thoracic
Society “Oxygen Audit Collecting Sheet”. Results were compared with the 2009
WHH audit, done prior to the introduction of the new drug chart.
Result: Forty-four out of 192 patients included in survey (23%) were on oxygen
therapy. Fourteen of the 44 (32%) who were on oxygen had a valid prescription
with recorded target saturation range (WHH 2009 audit: 10%, n=39).Three of
the 19 patients (16%) who had some form of written instruction for oxygen had
oxygen signed for on drug rounds (WHH 2009 audit: 27%).
Conclusion: Our results showed that the new drug chart, with the pre-printed
oxygen prescription and monitoring section, did improve the rate of oxygen
prescription, but not monitoring practices. Future areas of work include raising
awareness of health professionals that oxygen is a drug and requires prescription
and monitoring.
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479. Cystic fibrosis: detection and monitoring of
early lung disease

4655
Late-breaking abstract: VX-770, an investigational CFTR potentiator, in
subjects with CF and the G551D mutation
Barry J. Plant1, Bonnie Ramsey2, Karl Yen3, Qunming Dong3,
Sally Rodriguez3, J. Stuart Elborn4. 1Adult Cystic Fibrosis Center, Cork
University Hospital, Cork, Ireland; 2Center for Clinical and Translational
Research, Seattle Children’s Hospital, Seattle, WA, United States; 3Vertex, Vertex
Pharmaceuticals Incorporated, Cambridge, MA, United States; 4Adult CF
Centre, Belfast City Hospital, Belfast, United Kingdom

Background: Restoring dysfunctional CFTR mediated ion transport is a potential
treatment for CF. VX-770, a CFTR potentiator, is designed to increase CFTR ion
transport activity.
Aims and objectives: This Phase 3 study evaluated the efficacy and safety of
VX-770 in subjects with CF who have the G551D mutation on at least one CFTR
allele.
Methods: A randomized, double-blind, placebo-controlled trial of subjects ≥12
years of age who received oral VX-770 150 mg q12h (n=83) or placebo (n=78)
for up to 48 weeks.
Results: The mean absolute change from baseline through Week 24 in % predicted
FEV1 (primary endpoint), improved by 10.4% in the VX-770 group, while the
placebo group decreased by 0.2% (P<0.0001). This reflected a mean increase
of 361 mL (P<0.0001) and a mean relative change from baseline of 16.9% of
predicted FEV1 (P<0.0001) in the VX-770 group compared to placebo. Improve-
ment in FEV1 with VX-770 was evident at Day 15 and maintained through Week
48, at which time the VX-770 group showed an improvement of 10.1% (366
mL change) while the placebo group had a decrease of 0.4% (7 mL change). A
55% reduction in the risk of pulmonary exacerbations (P=0.0012) was observed
through 48 weeks with VX-770 treatment. The reduction from baseline in sweat
chloride, a biomarker of CFTR activity, was –48.1 mmol/L through Week 48 in
the VX-770 group compared to placebo (P<0.0001). The safety profile of VX-770
was comparable to placebo.
Conclusions: VX-770 demonstrated a clinically relevant and statistically signifi-
cant improvement in pulmonary function and reduction in pulmonary exacerbations
and sweat chloride up to 48 weeks of treatment. The safety profile was similar to
placebo.
Supported by Vertex

4656
Improvement in lung function during the 1st year of life in infants diagnosed
with CF through newborn screening (NBS)
Lena Thia1,5, Ah-Fong Hoo1,2,5, Thanh-Diem Nguyen1, Deeba Ahmed1,
Sooky Lum1,5, Jane Chudleigh2,5, Colin Wallis2,5 , Andrew Bush3,5,
Angie Wade4,5, Janet Stocks1,5. 1Portex Respiratory Unit, UCL Institute of Child
Health, London, United Kingdom; 2Respiratory Unit, Great Ormond Street
Hospital for Children NHS Trust, London, United Kingdom; 3Respiratory Unit,
Royal Brompton and Harefield Hospitals NHS Trust, London, United Kingdom;
4Paediatric Epidemiology and Biostatistics, UCL Institute of Child Health,
London, United Kingdom; 5The London CF Collaborative Study of Lung
Function, UCL Institute of Child Health, London, United Kingdom

Despite early diagnosis and specialist treatment, NBS CF infants showed reduced
lung function (LF) within the 1st year of life [1]. We have reported a significantly
elevated lung clearance index (LCI) and reduced forced expiratory volume and
flow (FEV0.5 and FEF75 z-scores) in CF vs healthy controls (HC) by age 3 months
[2].
Hypothesis: These reductions in LF persist to 1 year of age.
Methods: Multiple breath washout and raised volume techniques were performed
in CF infants from 6 tertiary CF centres in London, UK and prospectively recruited
HC.
Results: 35 CF and 18 HC infants have completed paired measurements at 3
months (T1) and 1y (T2). Significant improvements in the CF group were seen
in anthropometry, LCI, FEV0.5 and FEF75 z-scores by T2, with no significant
differences from HC at this stage, except for a slightly elevated LCI.

Table 1. Lung function results (mean [SD])

CF (n=35) HC (n=18)

T1 T2 T1 T2

LCI 7.7 (0.9) 7.3 (0.6)* 7.3 (0.5) 6.9 (0.5)*
Z-FEV0.5 –1.1 (1.1) –0.3 (1.4)** –0.2 (0.7) –0.4 (1.0)
Z-FEF75 –0.8 (1.4) –0.1 (1.0)* –0.2 (0.8) –0.2 (1.0)

*p<0.05; **p<0.005 (paired t test: T2-T1).

Conclusions: CF infants improved their LF within the 1st year of life with our
standard respiratory and nutritional management. Furthermore, most NBS CF ba-

bies may do so well in the 1st year of life on standard therapy that novel treatments
could be deferred.
References:
[1] Linnane. AJRCCM 2008.
[2] Thia. Ped Pulm 2010.

4657
Infection and inflammation does not effect ventilation distribution in infants
with cystic fibrosis (CF)
Shannon J. Simpson1, Karla M. Logie2, Sven Schulzke3, Judy Park1,
Sarath Ranganathan4, Stephen M. Stick5, Graham L. Hall1,5. 1Paediatric
Respiratory Physiology, Telethon Institute for Child Health Research, Perth,
Australia; 2School of Paediatrics and Child Health, University of Western
Austrslia, Perth, Australia; 3Department of Neonatology, University Children’s
Hospital Basel, Basel, Switzerland; 4Respiratory Medicine, Royal Children’s
Hospital, Melbourne, Australia; 5Respiratory Medicine, Princess Margaret
Hospital for Children, Perth, Australia

Introduction: Preschool and school aged children with CF have been reported
to show an elevated lung clearance index (LCI), which further increases in the
presence of Pseudomonas aeruginosa infection. In contrast, increased LCI is less
prevalent in infants with CF. The aim of this study was to assess the impact of
pulmonary infection and the presence of free neutrophil elastase (NE) as a marker
of airway inflammation, on ventilation distribution in infants and children ≤ 2
years with CF.
Methods: Multiple breath washout (MBW) using 5% SF6 and an ultrasonic
flowmeter (Ecomedics, Switzerland) was performed 1-3 days prior to bronchoalve-
olar lavage (BAL) in 85 children. LCI and the 1st and 2nd moment ratio (M1/M0
and M2/M0) were determined from the washout. Generalised estimating equations
with exchangeable working correlation structure were used to estimate linear
regression coefficients. Adjustments were made for sex, height and functional
residual capacity.
Results: The presence of a pulmonary infection (n=13; ≥105 cfu.ml -1) had
no impact on LCI (p=0.353), but did result in increased M1/M0 (p=0.027) and
M2/M0 (p=0.052) when compared to un-infected infants (n=36). Children with P.
aeruginosa (n=4) colonisation showed no altered MBW outcomes when compared
to the un-infected group. Similarly, the presence of NE (n=14) was not associated
with altered MBW outcomes.
Conclusion: LCI in this group of children was not a sensitive measure of CF lung
disease as indicated by free NE or endobronchial infection. Moment ratios appear
to be more sensitive to lung disease associated with infection than LCI.

4658
Comparison of cystic fibrosis structural lung disease detected by inspiratory
and expiratory chest CT scans in infants and preschool children
Lauren Mott1, Karla Gonzalez-Graniel2, Conor Murray3, Harm Tiddens2,
Stephen Stick4, on behalf of AREST CF. 1Clinical Sciences, Telethon Institute for
Child Health Research, Perth, Australia; 2Paediatric Pulmonology and Radiology,
Erasmus Medical Centre - Sophia Children’s Hospital, Rotterdam, Netherlands;
3Diagnostic Imaging, Princess Margaret Hospital for Children, Perth, Australia;
4Respiratory Medicine, Princess Margaret Hospital for Children, Perth, Australia

Introduction: Chest computed tomography (CT) reveals early cystic fibrosis (CF)
structural lung disease. Typically, bronchiectasis (Bx) is assessed on inspiration
and gas trapping on expiration, but in older children expiratory scans reliably
detect both, reducing radiation exposure.
Objective: To compare the presence and extent of CF structural lung disease
detected on volumetric inspiratory and expiratory scans in young children.
Methods: 38 children with CF age 1-5 years underwent inspiratory and expiratory
volumetric chest CT. De-identified scans were assessed in random order by 2
observers using the Brody II score. Intraclass correlation coefficients (ICC) and
Bland-Altman plots using mean scores determined agreement between expiratory
and inspiratory scans.
Results: There was substantial agreement between mean Brody II component
scores from inspiratory and expiratory scans (ICC range 0.637 to 0.866). For Bx,
the ICC was 0.864, however, there was a systematic bias evident on Bland-Altman
plot as shown, with consistently higher scores on inspiration. Further, analysis of
binary outcomes (presence/absence of Bx) indicated that Bx was not demonstrated
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on the expiratory scan in 40% of subjects when demonstrated on the inspiratory
scan.

Conclusions: In early CF Bx, the presence and extent of Bx is underestimated
with expiratory scans alone compared with inspiratory scans.

4659
Magnetic resonance imaging (MRI) as a non-invasive, radiation-free imaging
modality to study the onset and progression of lung disease in infants and
young children with cystic fibrosis
Monika Eichinger1, Eva Fritzsching2, Annette Kopp-Schneider5,
Migle Sumkauskaite1, Daiva-Elzieta Optazaite1, Marcus Mall2,
Michael Puderbach1,4. 1Radiology, German Cancer Research Center (DKFZ),
Heidelberg, Germany; 2Pediatric Pulmonology and Cystic Fibrosis Center,
University Hospital, Heidelberg, Germany; 3Biostatistics, German Cancer
Research Center (DKFZ), Heidelberg, Germany; 4Diagnostic and Interventional
Radiology, Thoraxklinik, Heidelberg, Germany; 5Biostatistics, German Cancer
Research Center (DKFZ), Heidelberg, Germany

Little is known about the onset and spontaneous progression and routine lung
function testing is not available for monitoring of early CF lung disease. The
aim of the present study was to validate pulmonary MRI to study the onset and
progression of lung disease in infants and young children with CF.
In 34 CF patients (age: 2.5±0.4; 17f, 17m) MRI (1.5T) was performed in free
breathing. For morphological imaging a T2w-(HASTE PACE) and a T1w T1-TSE
sequences pre and post contrast media in coronal and transversal orientation were
used. Functional imaging was performed using a 3D-FLASH-sequence with a tem-
poral resolution of 1.5s after iv injection of Gadolinium-DTPA. Two independent
radiologists analyzed the images with a dedicated MRI score (range 0-72).
Morphological and functional abnormalities in the CF lung were detected by
MRI in the first year of life (MRI score 6.3±1.1; n=6) and the score increased
significantly to 16.2±1.7 (p< 0.05; n=5) at the age of 4 years. Perfusion defects
were reversible in follow up scans in a substantial number of patients. Further,
MRI scores were reduced after antibiotic therapy for pulmonary exacerbations (pre
treatment: 20.2±7.7vs post treatment 13.0±4.9; p<0.05).
Our study indicates that MRI of the lung is sensitive to detect abnormal mor-
phology, function and response to therapy in early CF lung disease. These results
suggest that MRI may be suitable for non-invasive diagnostic monitoring of disease
severity and may serve as a novel endpoint for clinical trials in early CF lung
disease. Supported by Mukoviszidose e.V.

4660
What is the significance of aspergillus fumigatus in BAL in children with
cystic fibrosis
Rebecca Thursfield1, Andrew Bush1, Alex Adams1, Andrew G. Nicholson2,
Katy Holden1. 1Department of Paediatric Respiratory Medicine, Royal Brompton
Hospital, London, United Kingdom; 2Department of Histopathology, Royal
Brompton Hospital, London, United Kingdom

Background: Aspergilllus fumigatus (AF) is frequently found in the airways
of children with cystic fibrosis (CF) and recent evidence suggests this may be
clinically important. (Chest 2006;130:222, Ped Pulm 2007;42:785)
Aims: In this retrospective study, we hypothesised that children with CF who
have AF seen on direct staining of bronchoalveolar lavage (BAL) will have a
worse clinical state than both those who only culture AF (positive controls) and
those with no isolation (negative controls). Primary outcome was FEV1; secondary
outcomes included BMI, IgE, IV antibiotics, steroids and antifungals.
Results: In the year prior to bronchoscopy (FOB), the groups were similar in
terms of weight centile, IV antibiotics received and FEV1. One year post FOB,

Patient groups

Age range Mean (y) Male n (%)

Pt group 4m-14y 8.68 6 (23%)
+ve controls 3m-14y10m 8.77 6 (46%)
–ve controls 4m-15y10m 7.8 8 (62%)

the groups with AF in their BAL, on cytology or microscopy, had a lower FEV1
despite receiving more IV antibiotics and more antifungal therapy.

Lung function

1 year pre BAL 12 months post 24 months post

Pt group 75 63 75 72
+ve controls 75 65 64 68
-ve controls 74 60 83 83

FEV1 (% predicted).

The group without AF had a greater increase in FEV1.

Conclusion: The results add to the growing evidence that AF in the airways of
children with CF is associated with a worse clinical state, whether identified on
direct smear or culture.

4661
Newborn screening for cystic fibrosis improves lung function and growth at
time of transfer to adult care
Nicole Dijk, Karen McKay, Federica Barzi, Dominic Fitzgerald. Respiratory
Medicine, The Children’s Hospital at Westmead, Sydney, New South Wales,
Australia

Introduction: Newborn screening (NBS) for Cystic Fibrosis (CF) is associated
with improved early nutritional outcomes and improved spirometry in children.
Aim: To determine whether the early diagnosis and treatment of CF with NBS in
NSW in 1981 led to better clinical status and survival at transfer to adult care.
Methods: Retrospective observational study compromising 2 cohorts: diagnosed
symptomatically in the 3 years before newborn screening was introduced (“non-
screened”) and diagnosed in the first 3 years of NBS (“screened”). Patients were
followed up until transfer to adult care, before age 19 years. ANOVA was used
for clinical outcomes & survival was compared using a Cox proportional hazard
model.
Results: Compared with non-screened patients (n=55), screened patients (n=56)
were less likely to have pseud. aeruginosa in sputum at diagnosis (p=0.001), older
when they acquired pseudomonas (p=0.001) & had better lung function when
transferred to adult care: higher FEV1%, (mean difference = 17.2%; P = 0.012),
FVC% (16.7%; P = 0.013), FEF50% (20.6%; P = 0.021) and a non-significantly
higher BMI (0.95 kg/m2; P = 0.143). There was a non-significant 41% mortality
risk reduction in screened patients as compared to non-screened patients (Hazard
Ratio (95% CI): 0.59 (0.24-1.43); p =0.25) Each 1% increase in FEV1% was
associated with a 3% decrease in risk of death (p=0.002) and each 1 unit BMI
increase was associated with an 46% decrease in risk of death (p<0.001).
Conclusion: NBS for CF leads to better lung function and nutritional state at time
of transfer to adult care in screened patients. Both outcome measurements are
good predictors for long term-survival.

482. How to improve lung cancer care

4670
Time to diagnostic procedures and treatment in outpatients diagnosed of lung
cancer (LC) included in our rapid diagnose protocol (RPD)
M. Isabel Andrade, Tamara Gutierrez, Amaia Iridoy, Jose Antonio Cascante,
Pilar Cebollero, V. Manuel Eguia, J. Javier Hueto. Pneumology B Department,
Complejo Hospitalario de Navarra, Pamplona, Navarra, Spain

Aim: To determine the time to diagnose procedures and treatment in outpatients
diagnosed of LC in Navarra (Spain) included in a RDP.
Method: Retrospective analysis of outpatients diagnosed of LC in our RDP from
January 2006 to October 2010. The reference date was the day they were sent to
our service. We analyzed time to CT, to bronchoscopy, to endobronchial ultrasound
transbronchial needle aspiration (RT-EBUS), to transparietal fine needle aspiration
(TFNA) and to Positron emission Tomography (PET), time to treatment and the
hospitalization average.
Results: 70 patients were diagnosed of LC in our RDP; 80% were men, the mean
age was 63.9; 68.5% were remitted from primary care (PC). The mean time to
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the last diagnostic procedure was 22,5 days from PC and 16,4 from first visit in
our RDP (RDPfv).The table reflects time from PC*(or other remission service) or
RDPfv to each procedure.

Table 1

Patients Mean

PC*-RDPfv 70 6
RDPfv-CT 70 6.8
RDPfv- Bronch. 51 9.7
RDPfv-TFNA 20 19.4
RDPfv-2TFNA 4 22.2
RDPfv-3TFNA 1 21
RDPfv-PET 33 17.4
RDPfv-EBUS 9 19.7

We use PET since 2006 and EBUS since October 2008. 75% of patients didn’t
need hospitalization. The mean days, when needed, was 3.1 (1-8). Patients required
surgical treatment in 22,8%, oncologic in 68.5% and Palliative Care as first choice
in 8,5%. Globally, time from PC* to treatment was 37,4 days (5-103) and from
RDPfv to treatment was 31,4days (0-90).
Conclussions: With our RDP we have achieved a lower time delay to diagnosis
and treatment (no difference between kind of treatment)of LC comparing with
most of the existing recommendations.
We haven’t need hospitalization in most cases and the mean of days was low.

4671
Self reporting of symptoms and delays in patients presenting to a rapid access
lung cancer clinic (RALCC)
Mateen Uzbeck, Colm Geraghty, Eleanor Dunican, Seamus Linnane,
Ross Morgan. Respiratory Medicine, Beaumont Hospital, Dublin, Ireland

Introduction: The RALCC at our hospital is aimed at expediting the diagnosis of
suspected thoracic malignancies.
Methods: A self-reported questionnaire to consecutive patients on their first
visit. Patient’s perception of why they were attending, symptoms, duration before
seeking medical attention, time to referral and risks for lung cancer recorded.
Results: 154 patients, 81 male, 73 female, mean age 63 years (21-86). GP’s
made most referrals 87% and 68% perceived abnormal radiology as reason for
attendance. Majority were symptomatic 88.6% with 57% reporting ≥3 symptoms.
Cough was most common presenting symptom 61%, fatigue 52%, dyspnoea 45%,
chest infection 45%, chest pain 40%, weight loss 32% and haemoptysis 25%.
Haemoptysis had the least delay in presenting to a health care provider (mean 30
days, range 2-120) whereas for cough, dyspnoea and chest pain mean dealy was
4.5 months. Average delay in seeking medical attention and referral to RALLC
was 14 weeks. 72% were current or ex-smokers and 21% reported at least one first
degree relative with lung cancer.
Conclusions: significant delays exist between symptom onset and presentation
to a health care provider and depends on symptom type. The bulk of the delay
was before patients sought medical attention but there was still a sizeable delay
between presentation and referral toRALCC. One in 5 patients had a first degree
relative with lung cancer indicating that this may have been a factor in the decision
to refer. Our study highlights the need for increased public awareness regarding
the presenting symptoms of lung cancer and there exists the opportunity to reduce
delays in diagnosis resulting in better outcomes.

4672
Managing patient pathways to achieve lung cancer waiting time targets:
Mixed method study
Hugh Ip1, Tarik Amer, Michael Dangoor, Affan Zamir, Darryl Gibbings-Isaac,
Ranjeev Kochhar, Timothy Heymann2. 1General Medicine, Guy’s and St
Thomas’ Trust, London, United Kingdom; 2Health Management, Imperial
College Business School, London, United Kingdom

Background: England’s NHS introduced a 62-day target, from referral to treat-
ment, to make lung cancer patient pathways more efficient. This study aims to
understand pathway delays that lead to breaches of the target when patients need
care in both secondary and tertiary setting so more than one institution is involved.
Methods: Mixed method cross case analysis. Qualitative methods include pathway
mapping and semi-structured interviews. Quantitative analysis of patient pathway
times from cancer services records.
Setting: Two tertiary referral hospitals in London
Participants: Database records of 53 patients were analysed. 19 sets of patient
notes were used for pathway mapping. 17 doctors, 4 nurses, 8 managers and
administrators were interviewed.
Results: The majority of the patient pathway (68.4%) is spent in secondary centres.
There is more variability in the processes of secondary centres but tertiary centres
do not have perfect processes either.
Three themes emerged from discussions: information flows, pathway performance,
and the role of the multidisciplinary approach.
Conclusions: The actions of secondary centres have a greater influence on whether
a patient breaches the 62-day target, compared to tertiary centres. Nevertheless
variability exists in both, with potential for improvement.

Abstract 4672 – Figure

4673
Lung cancer multi-disciplinary team (MDT) decisions audit
Brendan Mallia-Milanes1, Jenny Graves2, Jeffrey Meecham-Jones2,
SuLyn Leong3, Ian Mortimore3, Steve O’Hickey4, Phillip Ryan1. 1Respiratory
Medicine, Hereford County Hospital, Hereford, United Kingdom; 2Thoracic
Medicine Department, Gloucester Royal Hospital, Gloucester, United Kingdom;
3Respiratory Medicine, Cheltenham General Hospital, Cheltenham, United
Kingdom; 4Respiratory Medicine, Worcester Royal Hospital, Worcester, United
Kingdom

Background: Lung cancer resection and survival rates in the UK vary; the reasons
for this are unclear.
Aims: To compare lung cancer MDT decision outcomes in 4 hospitals in one
cancer network.
Methods: Each lung cancer MDT randomly selected 5 of their MDT cases and
submitted them to the other MDTs for assessment. MDT decision outcomes for
each case, including each MDT’s own previously discussed MDT cases were
collated. Mean percentage agreement of MDT outcomes was calculated for TNM
staging and referrals for PET scan, curative surgery, radical radiotherapy and
palliative chemotherapy.
Results: 3 hospital MDTs discussed 15 cases as well as having previously dis-
cussed their own 5 cases. 1 hospital submitted their 5 previously discussed cases
but failed to discuss the other cases submitted to them. There were 17 non-small
cell lung cancer cases, 2 indeterminate cases and 1 small cell lung cancer case.
The number of cases referred for curative surgery varied between 6 to 7 cases per
MDT. Percentage agreement was 83% for T staging, 91% for N staging, 98% for
M Staging, 87% for referral for PET scan, 98% for curative surgery referral, 95%
for radical radiotherapy referral and 93% for palliative chemotherapy referral.
Discussion: There was good agreement for staging and very high agreement for
treatment referral. In this pilot study the high agreement for potentially curative
treatment does not support the view that some MDTs are not referring patients
for potentially curative treatment. As numbers are small we propose this issue be
addressed by a national web-based quality assurance programme where each MDT
assesses and reports sample cases each month and is given formative feedback.

4674
Histological typing of lung cancer in bioptically obtained specimens under
the aspect of therapeutical approaches – A multi-center study
Annette Fisseler-Eckhoff1, Rica Zinsky1, Florian Laenger2, Phillip Schnabel3,
Iver Petersen4, Klaus Junker5. 1Dr. Horst-Schmidt Kliniken, Institute of
Pathology and Cytology, Wiesbaden, Germany; 2Medizinische Hochschule
Hannover, Institute of Pathology, Hannover, Germany; 3Universitaetsklinikum
Heidelberg, Institute of Pathology, Heidelberg, Germany; 4Universitaetsklinikum
Jena, Institute of Pathology, Jena, Germany; 5Klinikum Bremen Mitte, Institute of
Pathology, Bremen, Germany

The insufficiency of classifing lung cancer as SCLC or NSCLC clinical arose with
the approval of the antifolate pemetrexed, which has a lower antitumorous effec-
tivity in Squamous Cell Carcinoma. Often only biopsy specimens are available to
exclude a squamous differentiation before chemotherapy decision.
The restrictive nature of subtyping lung cancer in biopsies demanded a skilled and
experienced pathologist. This interlaboratory comparison should discover the ac-
cordance of subtyping of lung cancer biopsies evaluated in 5 different pathological
institutes in germany. Is it possible to improve the accuracy histological typing by
additional immunhistochemistry (IHC) panel?
60 biopsy specimens with Hematoxylin-eosin (HE) stain and immunhistological
stained slides of at least Ck7, Ck5/6, p63, TTF1 were assembled and analysed
from the pathologists. An estimation of predominantly-non-squamous yes/no and
the histological subtype was done after examination the HE slide and again after
the examination of the IHC. These two results were compared.
All 60 cases were analysed by all 5 participants. In average the agreement of
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predominantly-non-squamous with inspecting the HE slide was 50% and arose
after IHC to 87%. The accordance of histological subtype arose from 58% after
HE slide to 88% after IHC.
Histological subtyping of lung cancer biopsies can be done reliably with the
help of an immunhistochemical panel of CK5/6, CK7, TTF1 and p63. Thus, we
recommend the use of IHC to ensure diagnosis of lung cancer biopsies especially
for patients coming into consideration for pemetrexed chemotherapy.

4675
The lung cancer patient in the emergency department
Anne Pascale Meert, Julie Gorham, Thierry Berghmans, Jean Paul Sculier.
Thoracic Oncology and Intensive Care, Institut Jules Bordet, Brussels, Belgium

Introduction: – Currently, there are very few data in the literature on the causes of
emergency department consultation for lung cancer patients, leading us to review
the records of patients with lung cancer who presented at the emergency room of
our cancer institute in order to determine the importance of emergencies and the
main causes.
Methods: – We conducted a retrospective study including all patients with lung
cancer consulting at the emergency department over a three years period (1st
January 2008 and 31st December 2010).
Results: – Among 6575 consultations, 548 (8.3%) were selected, corresponding to
269 patients with lung cancer (out of 626 patients with lung cancer treated in our
institution during the same period). Their main characteristics were: men/women
169/100, median age 61 years, non small cell lung cancer/small cell lung cancer
234/35, stage I/II/III/IV 7/3/42/217. The main reasons of consultation were respi-
ratory symptoms (22.3%), fever (19.9%), pain (16.3%) and digestive symptoms
(13.5%). Symptoms were due directly to cancer in 32.3%, to a cancer complication
in 14.4% and to anticancer treatment in 20.3% of the cases.
The majority of the consultations lead to hospital admission: 54.5% were ad-
mitted in normal ward and 8.2% in the Intensive Care Unit. Median duration
of hospitalisation was 9 days. Over the 344 hospitalisations, 61 deaths occurred
(17.7%).
Conclusion: – Our study shows that lung cancer patients represent only 8% of the
patients consulting in the emergency department. About half of the lung cancer
patients have at least one consultation in emergency during their disease mainly
for pain and respiratory problems.

4676
Relapse after radical surgery for non-small cell lung cancer 2005-2009 –
A retrospective quality management analysis
Niels-Chr. G. Hansen, Anja Ør Knudsen. Department of Respiratory Medicine,
Odense University Hospital, Odense, Denmark

National guidelines for post-therapy lung cancer care are about to be introduced in
Denmark. At our hospital, “usual care” after radical surgery for non-small cell lung
cancer (NSCLC) has previously been to suggest the patient to have a chest x-ray
once a year. To prepare improved post-therapy care we have made a retrospective
analysis of the 986 consecutive patients from the primary uptake area reported by
our diagnostic unit to the Danish Lung Cancer Registry in the 5-year period 2005–
2009. Of the 792 patients with NSCLC 227 (28.7%) were treated with curative
intent. Out of these 153 (19.2% of all with NSCLC) had intended radical resection
of the primary tumor and if needed chemotherapy, radiotherapy, and/or resection
of a single secondary tumor to assure a radical primary treatment. Median age for
the 75 women and 78 men was 66 years (range 37 to 85 years). Clinical stages
I, II, IIIa, and IIIB+IV were found in 122, 19, 5, and 7 patients. Two patients died
at day 14 and day 31 after surgery. Among the 151 remaining patients, we have
until February 22, 2011 recorded a relapse in 62 patients and a new lung cancer in
three patients. In one patient, the cancer was found at post mortem examination,
in 48 patients clinical symptoms lead to the diagnosis while a scheduled control
by chest x-ray, CT, PET-CT, bronchoscopy, or blood tests lead to the diagnosis
in 16 cases. Twenty-eight patients (18.5%) had a relapse within one year from
surgery. Median time to relapse after a scheduled test was 288 days against 478
days in patients diagnosed after symptoms. Scheduled post-therapy control for all
NSCLC patients may considerably shorten the time to detection of a relapse.

483. The impact of the organisation of care on
costs: the role of the physician in home care

4677
An evaluation of the safety, efficacy and cost-effectiveness for patients with
acute respiratory illness, of a community-based intravenous medication
service: The first 26 months
R.A. Khan1, J.P. Cullen1, S. Zaidi2. 1Short Term Acute Care Unit (SACU),
Adelaide and Meath Hospital, Tallaght, Dublin, Ireland

Background: Patients with acute respiratory illnesses such as acute exacerba-

tion of chronic obstructive pulmonary disease (AECOPD) and pneumonia occupy
significant proportion of acute hospital beds. There is therefore an increasing
focus on intermediate care initiatives to facilitate early supported discharge (ESD)
and admission avoidance (AA) in such patients. Since 10.11.08, our hospital
in partnership with Community Intervention Team (C.I.T.) provided service for
administration of intravenous (IV) medications, facilitating ESD/AA.
Aim: To evaluate the AMNCH/C.I.T. IV service, in terms of safety, readmission
rates, adverse events, bed-days saved, patient satisfaction and cost-effectiveness.
Results: Up to 31.1.11, of 285 patients referred to this service, 32% had a primary
diagnosis of acute respiratory illness. 44 patients were male, 48 female. Mean
age was 58.5 years (range 18-95). ESD and AA was facilitated in 67% and 33%
respectively. Respiratory diagnoses were: pneumonia (n = 63), AECOPD (n =
7), exacerbation of asthma (n = 4), exacerbation of bronchiectasis (n = 5) and
non-pneumonic respiratory infection (n = 13). IV treatment saved a minimum of
486 bed-days. Average length-of-stay in the service was 5.3 days. Readmission
rate was 3.2%. No adverse incidents were reported. Patient satisfaction was 100%.
We estimate that home treatment of these patients saved � 457,300 for AMNCH
compared to equivalent treatment in hospital.
Conclusion: We conclude that the service continues to be a safe, effective, inexpen-
sive modality for ESD/AA in patients, with significant bed-days and cost-savings
for AMNCH.

4678
Potential economic savings of administration of home intravenous antibiotic
therapy to patients with acute respiratory infections in Ireland
Melissa McDonnell1, Maurice Power2, Robert Rutherford1, J.J. Gilmartin1,
J.J. Gilmartin. 1Respiratory Medicine, University Hospitals Galway, Galway,
Ireland; 2Department of Finance, University Hospital Galway, Galway, Ireland

Introduction: Acute respiratory infections (ARI) account for a significant pro-
portion of prolonged hospital stays. Intermediate care initiatives supporting home
intravenous antibiotics (HIVA) aim to facilitate early discharge and avoid unnec-
essary admissions. Numerous studies have demonstrated the efficacy of HIVA for
acute infections. International studies have shown increased patient satisfaction,
improved quality of life, fewer investigations, less cross-infections, decreased
social disruptions and increased cost-effectiveness.
Objective: The purpose of this study was to analyse the potential cost-effectiveness
of HIVA in patients with ARI in Ireland.
Methods: Using the Health Service Executive (HSE) Casemix and assuming a
60% uptake of ARI patients satisfying HIVA criteria with a length of stay (LOS)
of 1-3 days, cost-estimates relating to cost/bed and LOS were used to calculate
cost/bed-day savings if HIVA is introduced.
Results: The approx. annual admission rate for ARI conditions such as pneumonia,
COPD, asthma, CF and bronchiectasis is 26,700 patients/yr with an average cost
per admission of � 70,600. Based on an average LOS of 9.2 days at a cost/bed day
of � 1,920, the cost/ARI admission is � 17,664. This equates to � 473m. An LOS
of 1-3 days would result in cost-estimates of � 51.4-154.2m, a gross difference of
� 318.8m. Accounting for expenses such as capacity, staff, training, equipment,
travel and others, we estimate bed-day savings of � 200-220m/yr.
Conclusion: HIVA administration is a safe, cost-effective alternative in suitable
patients with ARI, potentially providing significant savings to the health service
in Ireland.

4679
A prospective re-audit of admissions and discharge delays occurring in
patients admitted to a district general hospital’s respiratory ward in the
United Kingdom
Christopher Chadwick, Diane Murray, Rahul Sarkar, Ana de Ramon Casado.
Respiratory Ward, Warrington and Halton NHS Foundation Trust, Warrington,
Cheshire, United Kingdom

Introduction: The National Confidential Enquiry into Patient Outcome and Death
recommends that following initial assessment and treatment, patients should be
transferred to a ward which is appropriate for their clinical condition.
Objective: To assess delays prior to discharge for patients (respiratory vs non-
respiratory) whom are medically fit for discharge, following a reduction in respi-
ratory beds from 62 to 46 as recommended by Sarker et al 2010.
Methods: A prospective 2-week audit was conducted on respiratory wards and in-

A summary table comparing the current re-audit to the previous initial audit

Chadwick et al Sarkar et al

Total number of patients 109 141
Number of patients Primary respiratory diagnosis 70 96

Primary non-respiratory diagnosis 38 45
Mean age of patients(yrs) Respiratory group 62 68

Non-respiratory group 72 67
Number of male vs female patients Respiratory group 31 vs 78 40 vs 101

Non-respiratory group 22 vs 87 25 vs 116
Average length of stay for all patients(days) 14 13
Total number of patients with delayed discharge 14 75
Average delay in days Respiratory group 10 8

Non-respiratory group 11 15
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cluded patients admitted under three respiratory consultants. Information collated:
date of admission and of discharge, age, primary medical diagnosis and reason for
delay.
Results:
Conclusions: A reduction in respiratory beds lead to a reduction in patients with
delayed discharge regardless of the underlying medical diagnosis. All delays were
still attributable to social reasons. Efficient triage and transfer to appropriate wards
on admission will further reduce the number of delayed discharges.

4680
The attitude of physicians for asthma treatment and results in the inhaler
market between 2004-2009 in Turkey
Sedat Altin1, H. Volkan Kara2. 1Department of Chest Diseases, Yedikule
Education Hospital for Chest Diseases and Thoracic Surgery, Istanbul, Turkey;
2Department of Thoracic Surgery, Gumushane State Hospital, Gumushane,
Turkey

We evaluated the effects Turkey Conversion Programme in Health in 2004 on drug
market used for treatment of asthma.
We analyzed the data from IMS the programme following the drug market and the
data from the Social Security Institution (SSI) for comparative studies.
In 2004 SSI paid nearly 4.0 billion Euro for drugs which increased to 8,5 billion
(110%).Inhaler dust asthma drugs was 88.9 million and increased to 280.6 million
(3.16 fold). Drug prescribed was 6.037.172 and increased to 20.848.085 boxes
(3.45 fold).In the market of subgroup for inhaler dust asthma drugs distribution
was; the rescue drugs 31.5%, combined drugs 17.7%, nebules 10.5%.The rates in
2009 were 20.2%, 29.6% and 18% respectively. Economically distribution was;
48.4% for combined drugs, 6.3% for nebules and 6.3% for rescue drugs.Rates
for 2009 were 58.4%, 9.2% and 4.1%.The number of rescue drugs increased
from 1.901.938 boxes to 4.220.664 (2.22 folds). The financial increase was 4.62
fold from 5.570.177 to 25.739.326.The number for nebules was 631.184 and
increased to 3.762.806 (5.96 fold) the cost for them was 5.570.177 increased to
25.739.326 (4.62 fold).The combined drug subgroup the number of prescriptions
were 1.066.486 increased to 6.178.315 (5.79 fold).The cost was 43.006.559 and
increased to 163.814.343.
There has been an increase in the costs for inhaler drugs used for asthma treat-
ment.Our analyses showed that this increase mostly caused by increase in the
number of prescribed combined drugs. This increase we believe decreased the
need for rescue drugs but had no effect on the nebules that has been used

4681
Stepping up the controller medication in asthma patients: Impact of various
treatment options on costs
Mohsen Sadatsafavi1, Pierrick Bedouch1, Mark FitzGerald2, Carlo Narra1,
Larry Lynd1. 1Faculty of Pharmaceutical Sciences, University of British
Columbia, Vancouver, BC, Canada; 2Department of Medicine, University of
British Columbia, Vancouver, BC, Canada

Introduction: To compare asthma-related costs among adults who step-up their
controller medication.
Methods: A population-based study was conducted using the administrative health
data of British Columbia, Canada (1997 to 2007). Hospitalization, physician visits,
and prescription records were used to identify asthma patients (age 14-65) and
calculate direct costs. Four cohorts were constructed as those who: increased
the dose of inhaled corticosteroids (ICS+ group), switched to ICS/long-acting
beta-agonist (LABA) in a single formulation (ICS/LABA group), added LABA in
separate formulations (ICS+LABA group), or added leukotriene receptor antago-
nist (ICS+LRA group). The outcome was the direct cost of asthma (2008 CAD)
in the year after the step-up, adjusted for multiple demographic, resource use, and
comorbidty variables from the previous year.
Results: 32,640 patients (average age 42.3; 60.3% female) were included (7,115
ICS+, 19,457 ICS/LABA, 4,086 ICS+LABA, and 1,982 ICS/LRA). The average
costs of asthma for the year after the index date for the ICS+ group was $509.
Compared to ICS+, all other groups had significantly positive incremental costs:
+$358.0 for ICS/LABA, +$504.3 for ICS+LABA, and +$541.6 for ICS/LRA (all
P-values<0.01). Higher age, higher resource use, and higher cumulative dose of
rescue medication in the year prior to the step-up date were predictors of higher
costs after the step-up date (all p<0.01).
Conclusions: Based on relatively large sample and adjusted for several potential
confounders, increasing ICS dose as a step-up approach was associated with the
lower costs compared to addition of a second class of controller medication.

4682
The cost and diagnostic efficacy of microbiological evaluation of exudative
pleural effusion
Serpil Tekgül, Semra Bilaceroglu, Hatice Kuma, Ali Kadri Cirak, Sevket Ozkaya.
Department of Pulmonary Diseases, Dr. Suat Seren Education and Research
Hospital for Chest Diseases and Thoracic Surgery Hospital, Izmir, Turkey

Purpose: To evaluate the cost and diagnostic efficacy of microbiological studies
of pleural fluids.
Method: Hospitalized patients with exudative pleural effusion were prospectively

evaluated. The fluid samples were examined for Gram stain, acid-fast bacilli smear
together with specific bacterial, fungal and mycobacterial cultures.
Results: Bacteriologic and EZN stains of the pleural fluids were negative in 89
cases included whereas fluid cultures were positive in 9 (10,1%) cases [3 (12,5%)
of the 24 with tuberculous pleurisy and 6 (28,5%) of the 21 with empyema or
other parapneumonic pleural effusion]. The cultures of the malignant, nonspe-
cific and paramalignant fluids were negative. In cases with empyema or other
parapneumonic pleural effusion and tuberculous pleurisy, no significant difference
was determined between culture-positive and culture-negative cases regarding age,
gender, fever or fluid LDH and glucose levels; positive cultures were more frequent
in the presence of fluid purulence (55.6% versus 8.3%, p=0.046). In 5 (83.3%)
of the 6 culture-positive and in 6 (40%) of the 15 culture-negative cases with
empyema or other parapneumonic effusion, change in antibiotic treatment was
necessary. The costs of the microbiological studies was 39.4 Euro for each case
and 1735 Euro and 1419 Euro for cases with noninfectious and infectious fluids,
respectively.
Conclusion: Diagnostic yield of the routine microbiological studies of pleural flu-
ids was determined low. It was concluded that requesting microbiological studies
of pleural fluids in cases strongly considered to have infection on clinical basis
and/or in cases with purulent fluid would be more beneficial regarding diagnostic
yield and cost.

484. Translational models of airway disease

4683
Bitter taste receptor agonists as a novel class of bronchodilators in guinea-pig
airways
Ville Pulkkinen, Jesper Säfholm, Martijn Manson, Mikael Adner,
Sven-Erik Dahlén. Department of Experimental Asthma and Allergy Research,
The Institute of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden

Rationale: Deshpande et al. (Nat Med 2010) reported that several bitter taste
receptor (TAS2R) agonists evoked relaxation of mice and human airways. We
examined the effects of three prototype agonists in segments of guinea pig trachea
(GPT).
Methods: GPT was pre-contracted with 0.1 μM carbachol in both absence and
presence of 3 μM indomethacin or prostaglandin antagonists. The segments were
either exposed to denatonium, chloroquine or saccharin, or kept untreated. Ex-
pression of TAS2Rs in guinea pig tracheal epithelium and smooth muscle was
measured with real-time PCR.
Results: Denatonium and chloroquine induced concentration-dependent relax-
ations whereas saccharin had no effect. In consistency with these findings, there
was expression of TAS2R4 and TAS2R10 for denatonium, and TAS2R3 and
TAS2R10 for chloroquine, but not of TAS2Rs for saccharin in guinea pig air-
ways. Denatonium was 6.1-fold more potent than chloroquine (pEC50 4.7±0.1 and
3.8±0.1, respectively). Indomethacin had no effects on the potency of denatonium
and chloroquine. However, the magnitude of the denatonium-induced relaxation
(57.5±5.2%; n=8) was enhanced by indomethacin (97.7±2.3%; n=8) and the
prostaglandin E2 receptor (EP1) antagonist ONO-8310 (99.3±0.7; n=5). Chloro-
quine induced almost complete relaxation (98.2±1.1%; n=6) that was unaffected
by indomethacin (99.9±0.04%; n=7).
Conclusion: Denatonium and chloroquine induced relaxation of GPT and their
respective TAS2Rs were expressed. There was an interaction between denatonium
and PGE2 acting on EP1 receptors. The findings support the concept that airway
TAS2Rs represent a novel target for anti-asthmatic therapy.

4684
Prostacyclin modifies VEGF synthesis in fibroblasts from healthy and COPD
patients
Anna-Karin Larsson1, Oskar Hallgren1,2, Leif Bjermer2, Claes-Göran Löfdahl2,
Gunilla Westergren-Thorsson1. 1Lung Biology, Experimental Medical Sciences,
Lund University, Lund, Sweden; 2Respiratory Medicine and Allergology, Skåne
University Hospital, Lund, Sweden

Background: Involvement of vascular remodelling in the lung is a characteristic
sign in chronic obstructive lung disease (COPD). The vascular mediator prosta-
cyclin may regulate fibroblast activity. The objective was to study the effect of
prostacyclin on synthesis of vascular endothelial growth factor (VEGF) and inter-
actions with transforming growth factor (TGF) B1 in distal lung fibroblasts from
patients with COPD and control subjects.
Method: Primary human lung fibroblast cultures were established from periph-
eral airway biopsy samples from healthy individuals (controls, n=5) and after
lung resection from patients with COPD (GOLD IV) (n=7). The lung fibroblasts
were cultured in 0.4% medium and stimulated with the cyclooxygenase inhibitor
indomethacin 3μM in combination with the prostacyclin analogue iloprost 1μM
and TGF-B 10ng/ml for 24h. VEGF production was measured in the cell culture
supernatant by ELISA.
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Results: Iloprost enhanced VEGF synthesis in both fibroblasts from control sub-
jects (774±171 vs 438±55 pg/ml, p<0.05) and patients with COPD (350±34
vs 512±81 pg/ml, p<0.05). TGF-B increased the production of VEGF 5-fold in
fibroblasts from control subjects (p<0.05) and 6.1-fold from patients with COPD
(p<0.01). However, iloprost showed no effect on VEGF synthesis after TGF-B
stimulation, whereas indomethacin reduced VEGF production in fibroblasts from
patients with COPD (p<0.05) but not in control subjects.
Conclusions: Iloprost enhanced VEGF synthesis in fibroblasts from both healthy
and patients with COPD. Though, iloprost had no effect on VEGF after TGF-B1

stimulation. This data implicate that also other prostanoids are involved in the
regulation of VEGF in fibroblasts from COPD patients.

4685
Capsazepine inhibits NF-κB subunits in dsRNA-exposed human bronchial
epithelial cells from asthmatic and COPD donors
Irma Mahmutovic Persson1, Angelica Brandelius1, Leif Bjermer2,
Jenny Calvén1, Yuliana Yudina1, Lena Uller1. 1Respiratory
Immunopharmacology, Experimental Medical Sciences, Lund, Sweden;
2Department of Clinical Sciences, Institution of Clinical Sciences, Lund, Sweden

Background: Novel drugs are needed to treat viral-induced exacerbations of
asthma and COPD. We have shown that capsazepine (CPZ) inhibits viral-induced
cytokine production (including thymic stromal lymphopoietin, TSLP) in human
asthmatic bronchial epithelial cells (HBEC) more effectively than steroids.
Objective: Investigate NF-κB mechanisms potentially involved in actions of CPZ
in HBECs from patients with asthma and COPD.
Methods: Primary HBEC were obtained by fibre optic bronchoscopy from indi-
viduals with asthma (n=6) and COPD (n=3), then grown in 12-well plates and
stimulated with viral surrogate dsRNA (10 μg/ml) to induce pro-inflammatory cy-
tokine (TSLP, TNF-α, IL-8, IFN-β) mRNA expression (RT-qPCR) and production
(ELISA). CPZ (3-30 μM) was added 1 h prior to dsRNA. NF-κB-signaling was
studied (western blot) using specific antibodies for NF-κB subunits p65, p105 and
IκB-α. De novo gene synthesis of IκB-α was studied by RT-qPCR.
Results: dsRNA induced marked expression and release of TSLP, TNF-α, IL-8,
and IFN-β (p<0.001). These effects were dose-dependently reduced (p<0.05-
p<0.001) by CPZ that also tended to inhibit TSLP more than IFN-β (p=0.09).
dsRNA induced degradation and de novo gene synthesis of IκB-α and increased
the release of p65 and p105 (p<0.01). CPZ prevented the degradation of IκB-α
and inhibited p65 and p105.
Conclusion: CPZ effectively reduced dsRNA-induced cytokine overproduction in
HBECs from asthmatic and COPD donors. CPZ inhibited dsRNA-induced IκB-α
degradation preventing dissociation and translocation of p65 and p105 to the nu-
clear NF-κB promoter. CPZ may stabilize IκB-α thus inhibiting NF-κB-dependent
cytokine production.

4686
Bradykinin-induced contractions in guinea pig trachea after incubation and
culture
Martijn Manson, Jesper Säfholm, Sven-Erik Dahlén, Mikael Adner. Department
of Experimental Asthma and Allergy Research, Institute of Environmental
Medicine, Karolinska Institute, Stockholm, Sweden

Background: Inflammatory conditions can alter responsiveness to the endogenous
mediator bradykinin (BK) in mouse and human airway smooth muscle. Guinea-pig
and human airways generally display similar smooth muscle responsiveness. The
aim of this study was to develop an in vitro-model in guinea pig trachea (GPT) to
study the regulation of BK responses by culture procedures.
Methods: The contractile response to BK was determined in organ tissue baths.
Either fresh, organ bath incubated (6-12 hours) or in DMEM/ F12 media cultured
(4 days) GPT segments were used for these measurements. The contractile re-
sponses to BK were determined in the presence of 3μM indomethacin and 10μM
captopril. Contractions were presented as a percentage of the maximal contraction
of the GPT.
Results: In fresh GPT, BK induced only weak contractions (Emax: 8±2%). This
response was not changed after 6 hours incubation, however after 12 hours incu-
bation a strong enhancement of the BK induced contraction was observed (Emax:
53±2%, pEC50 7.4±0.2). This up-regulated response was partly regulated by
prostanoids, since both Emax (28±2%) and pEC50 (6.3±0.1) were decreased in
segments incubated for 12 hours with indomethacin. In contrast to the 12-hour
incubation in the tissue bath, the contractile response to BK after 4 days organ
culture was only slightly enhanced (Emax: 21±3%).
Conclusion: This study shows that contractions in GPT to BK are inducible over
time. The different effects of incubations in the tissue bath and the organ culture
may be used to study different aspects of regulation of BK responsiveness in
airway inflammation.

4687
Protective effect of a protein epitope mimetic (PEM) CCR10 antagonist,
POL7085, in an allergic model of asthma
François Daubeuf1, Françoise Jung2, Eric Chevalier2, Nelly Frossard1.
1UMR7200, Therapeutic Innovation Lab, Illkirch, France; 2Polyphor, Polyphor,
Allschwil, Switzerland

Potential involvement of the CCR10/CCL28 axis was recently reported in a murine
model of allergic asthma [1]. Blockade of the CCR10 receptor might therefore
represent a novel alternative to the current treatment of asthma. We have evaluated
the effect of the PEM CCR10 antagonist, POL7085, in an allergic model of asthma
in mice. Nine week-old male Balb/c mice were sensitized to ovalbumin (OVA)
administered intraperitoneally in the presence of alum (D0 and D7), and challenged
to OVA administered intranasally (D18 to D21). POL7085 was administered once
daily 1 hour before each OVA challenge at 9 and 18mmol/kg intra-nasally (I.N.)
vs dexamethasone I.N. (DEX; 2.3mmol/kg) vs vehicle.
In vehicle treated animals, OVA induced airway hyperresponsiveness (AHR) as
measured by whole body plethysmography, and hypereosinophilia in the bron-
choalveolar lavage (BAL) fluid. POL7085 dose-dependently and significantly
decreased AHR by 34±16% and eosinophil numbers in BAL by 66±6%. In addi-
tion, the higher dose of POL7085 also inhibited IL-5 secretion in BAL (42±13%),
IgE and IgG1 synthesis in serum (47±31% and 61±15%, respectively), and lung
collagen synthesis (43±11%), although not significantly. POL7085 as compared
to DEX also modified body (6.5±1.7% vs 4.5±1.5% for DEX) and spleen weight
(24±3% vs 44±3% for DEX).
In conclusion, the PEM CCR10 antagonist, POL7085, significantly and dose-
dependently decreased asthma symptoms after once daily local administration,
in particular AHR and eosinophilia. Blocking the CCR10 chemokine receptor
therefore appears as a promising novel approach for treating asthma.
Reference:
[1] English et al, Immunol Lett; 2006;103:92-100.

4688
Characterisation of TNF-alpha lectin-like domain derived peptides associated
with improved alveolar fluid clearance in pulmonary oedema
Susan Tzotzos1, Bernhard Fischer1, Helmut Pietschmann1, Hendrik Fischer1,
Rudolf Lucas2, Waheed Shabbir3, Rosa Lemmens-Gruber3. 1Respiratory
Science, APEPTICO, Vienna, Austria; 2Vascular Biology Center, Georgia Health
Sciences University, Augusta, GA, United States; 3Department of Pharmacology
and Toxicology, University of Vienna, Vienna, Austria

The beneficial effect of the lectin-like domain of TNF-alpha, including the TIP
peptide which mimics this domain, on activation of oedema resorption, improved
alveolar clearance and protection of lung function after transplantation, is well
documented from several independent in vitro and in vivo studies using ani-
mal models. The effect is mediated by activation of sodium uptake through the
amiloride-sensitive epithelial sodium ion channel (ENaC), which plays a major
role in alveolar fluid clearance in normal and diseased lungs. Several peptides
mimicking the lectin-like domain of human TNF-alpha, and differing from the
human TIP peptide by mutation or substitution of amino acid residues with non-
natural derivatives, were synthesised and tested for their ability to enhance sodium
current through ENaC in A549 cells with the patch clamp technique.
For all ENaC-activating TIP peptides a maximum effect was observed at 120
nM. Compared to TNF-alpha (EC50 8.2 nM) and the original human TIP peptide
(EC50 54.3 nM), several of the newly-designed peptides were more effective at
enhancing amiloride-sensitive current than the latter: the most active peptide had
an EC50 of 19.9 nM. Our data suggest that TIP peptides with charge distribution
and interatomic distances most closely resembling the 3D structure of the native
lectin-like domain of TNF-alpha, are those with greater ability to enhance activa-
tion of sodium current through ENaC. No standard therapy exists for pulmonary
oedema, thus these TIP peptides represent promising therapeutic agents for acti-
vating sodium uptake from the alveolar fluid through ENaC and improving clinical
outcome in this condition.

4689
Consequences of chronic pulmonary TLR9 activation in the lung and beyond
Gillina Bezemer1, Dmitri Fillipov2 , Esmaeil Mortaz1, Ingrid van Ark1,
Johan Garssen1,3, Aletta Kraneveld1, Ferry Ossendorp2, Gert Folkerts1.
1Pharmacology, Utrecht Institute for Pharmaceutical Sciences, Utrecht
University, Utrecht, Netherlands; 2Leids Universitair Medisch Centrum,
Universiteit Leiden, Leiden, Netherlands; 3Danone Research, Centre for
Specialised Nutrition, Wageningen, Netherlands

Background: Toll like receptor 9 (TLR9) agonist CpG-ODN is being explored
as an anti-allergic drug for asthma. However TLR9 could play a role in COPD.
Cigarette smoke induced IL-8 production is partly TLR9 mediated.
Aim: To investigate the (extra)-pulmonary effects of CpG-ODN. We hypothesized
that pulmonary TLR9 activation induces neutrophil influx which could lead to
adverse effects.
Methods: A single dose of 0.01, 0.05 or 0.25nMol/gBW GpG-ODN was targeted
to balb/c mice lungs by aspiration (acute). Next 0.01nMol/gBW GpG-ODN was
administered repeatedly for 5 days (subchronic) or 5 weeks (chronic). 24 hours
after last exposures, measurements were done: lung function; hypertension and
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heart hypertrophy; lung weight; blood and bronchoalveolar lavage (BAL) analysis;
morphology of unlavaged lungs.
Results: Total BAL cells were increased in all CpG-ODN mice (p<0.05). PMNs
were increased in blood (30%) and BAL (39%) acute which persistent upon
prolonged exposure duration. Blood lymphocytes were subchronically 19% de-
creased which was reflected in an abundant pulmonary (sub)- chronic lymphocyte
influx. Chronic exposure leads to 21% decreased peak expiratory flow (ml/sec)
and 71% increased airway resistance (cm H2O/ml/sec). Right ventricle heart hy-
pertrophy was observed upon chronic exposure; ratio right ventricle weight/total
heart weight CpG-ODN=0.23±0.007; control=0.19±0.008. Wet lung weight was
15.2% increased subchronically and 70.8% chronically.
Conclusion: An interplay between neutrophils and lymphocytes could possibly
play a role in TLR9 induced adverse pulmonary and cardiovascular effects. Cau-
tion is needed when CpG-ODNs are chronically administered for therapeutical
purposes.
Acknowledgement TIPharma D1-101

4690
Efficacy of the TRPV1 antagonist SB-705498 in an MRI guinea pig model of
rhinitis
Kumar Changani, Sarah Hotee, Simon Campbell, Kashmira Pindoria,
Paula Saklatvala, Diane Coe, Keith Biggadike, Giovanni Vitulli, Jane Denyer.
RespCEDD, GlaxoSmithKline, Stevenage, United Kingdom

Rationale: Antagonism of nasal TRPV1 receptors is a potential target for inhi-
bition of symptoms associated with rhinitis. Here, we explore the pharmacology
of SB-705498 on the contralateral nasal secretory response to ipsilateral nasal
capsaicin challenge in the guinea pig.
Methods: Experiments were conducted on intranasally sensitised guinea pigs.
Absolute nasal fluid volumes were measured using MRI techniques that provide
images of the total nasal cavity of the guinea pig. Animals were pre-treated with
SB-705498 or vehicle (-1, -6 and -24h) and MRI scanned to produce first a base-
line measurement and then a further measurement at 10 minutes post capsaicin
challenge (0.3mM; 50ul).
Results: 1 hour pre-treatment with SB-705498 resulted in approximately 50%
inhibition of the secretory response at 10mg/kg (oral; p<0.05), 1mg/kg (in-
tranasal suspension; p<0.005) and 0.1mg/kg (intranasal particle reduced suspen-
sion; p<0.0005). At 12 hour pre-treatment, approximately 60% inhibition (p <

0.0001) was observed with SB-705498 at 1mg/kg (intranasal particle reduced
suspension); at 24h this had reduced to ∼50% inhibition (p<0.01).
Conclusion: These studies demonstrate that SB-705498 inhibits capsaicin-induced
intranasal parasympathetic responses in guinea pig. Topical application of SB-
705498 was associated with a approximately 10-fold reduction in total dose
compared with oral administration. In addition, particle reduction of SB-705498
was associated with a further improvement in intranasal potency.

485. Smoking-related disorders

4691
Late-breaking abstract: Effectiveness of easy smoking cessation clinic in
tertiary health care settings: Observational study of cohorts
Ratapum Champunot, Maneewan Waikasikorn, Pranomm Maweha,
Aninchata Pongphot, Mataneeya Poohkesorn, Jirawat Suwannakit,
Sunee Jirasmitha. Internal Medicine, Buddhachinnaraj Hospital, Phitsanulok,
Thailand

Introduction: Tobacco treatment programs should be offered in clinical settings
for all smokers who need to quit smoking. We have co-operated with every units
and departments in hospital and changed our service patterns of smoking cessation
clinic into easy way. Cessation assistance was provided on working time every day
except holiday. It requires approximately 20-30 minutes to complete and involves
asking patients about smoking behavior and acting to help them quit. Telephone
helpline was used to follow up and encourage smokers trying to continue quit
smoking.
Methods: This is an observational study of cohorts of participants in smoking
cessation clinic, Buddhachinnaraj hospital during June 1 to November 30, 2009.
The main outcome measurements were self report abstinence rate at 6 and 12
months, and cost per quit.
Results: Over a period of 6 months, a cohort of 315 smokers were enrolled in this
study.The self report abstinence rate at 6 and 12 months was 33.7% (106/315) and
27.9% (88/315).The mean cost per quit was 3,145 baht (70 Euro).Lost follow up
rate by telephone helpline at 6 and 12 months was 18.4% and 27.6%.
Conclusions: Easy smoking cessation clinic is the intervention that are simple,
cheap, and effective.Strategies for incorporating effective smoking cessation clinic
into routine clinical care needs to become a key part of routine intervention for
managing smoking cessation.

4692
LSC 2011 Abstract: Evaluation of morpho-functional changes in airways of
young cigarette smokers
Agnese Kislina, Gunta Strazda, Liga Balode, Marina Beinare, Normunds Jurka,
Immanuels Taivans. Faculty of Medicine, University of Latvia, Riga, LV EKMI,
University of Latvia, Riga, LV

We assumed that even in asymptomatic young smokers, with relatively short
smoking duration and normal lung function, induced sputum could be found some
changes indicative for early inflammatory process.
Aim: The aim of this study was to evaluate morpho-functional changes in airways
of young cigarette smokers.
Method: We enrolled 23±3 years old 12 non-allergic smokers (1.59±0.67 pack-
years) and 7 healthy non-smoking volunteers. Lung function measurements, sputum
induction (IS) and sputum cell analysis were performed.
Results: Demographic data for both study groups did not differ significantly.
Non-smokers and smokers had normal lung function indices. In smokers induced
sputum contained statistically significantly (p=0.026) increased relative count of
eosinophils 0.923 (0.355-1,753)% compared with non-smokers 0.069 (0.046 -
0.550)%. We also found significant reduction of absolute (r=0.482; p=0.037) and
relative (r=0.682; p=0.004) count of bronchial epithelial cells in induced spu-
tum that correlated to number of smoked pack-years. A trend towards statistical
significance showed the correlation between smoked pack-years and the relative
number of macrophages in induced sputum (r =0.402; p=0.0872). A trend towards
statistical significance was also found in correlation between smoked pack-years
and diminished FEV1% of predicted (r= - 0.463; p= 0.046).
Conclusion: In this study we showed that even smokers with short duration
of the smoking habit have already initial signs of inflammation with eosinophil
involvement.

4693
Cannabis use in patients with a primary spontaneous pneumothorax
Lizza Hendriks, Gerben Bootsma, Jan van Noord. Pulmonology, Atrium Medical
Centre, Heerlen, Netherlands

Introduction: It’s Dutch policy to tolerate cannabis use. In literature active
cannabis use is 10% amongst Dutch youth. The association between cannabis use
and primary spontaneous pneumothorax (PSP) is unknown.
Aims: To determine the frequency of cannabis use in addition to tobacco smoking
in patients with a PSP and to investigate the presence of underlying abnormalities
on High Resolution CT (HRCT).
Methods: In a descriptive retrospective study patients were included who pre-
sented in a large Dutch teaching hospital with a PSP between august 2008 and
august 2010. Because of an increased risk on secondary pneumothorax in older
patients, only patients under 50 years were included. Age, gender, BMI, tobacco
(T) and cannabis (C) use and (when available) HRCT data were recorded.
Results: In 2 years 53 patients presented with a PSP (42 male, 11 female, mean
age 28 years, mean BMI 21). 74% (8% ex) smoked tobacco, 49% (8% ex) used
cannabis (cannabis use unknown in 6%). The findings on HRCT are presented in
Table 1.

Table 1. HRCT findings

N (%) abnormal HRCT – N (%) blebs / N (%) N (%)
N(%) bullae normal HRCT unknown

Total 30 (57) – 11 (37) / 19 (63) 10 (19) 13 (24)
C+T+ (no C without T) 15 (58) – 2 (13) / 13 (87) 3 (12) 8 (30)
C–T+ 7 (70) – 3 (43) / 4 (57) 2 (20) 1 (10)
C–T– 6 (43) – 6 (100) / 0 (0) 5 (36) 3 (21)
C?T+ 2 (67) – 0 (0) / 2 (100) 0 (0) 1 (33)

+ = use of, – = no use of, ? = unknown.

Conclusions: In patients under 50 years with PSP the use of cannabis was much
higher than in the general population. However, all cannabis users also smoked
tobacco. Only 12% of the cannabis users had a normal HRCT (30% unknown).
On HRCT, bullae were present in 87% of cannabis users, in contrast to 57% in
only tobacco smokers and none in nonsmokers.

4694
Cigarette smoke induces β2-integrin-dependent neutrophil migration across
human umbilical vein endothelium
Saskia Overbeek, Saskia Braber, Paul Henricks, Marije Kleinjan, Vera Kamp,
Niki Georgiou, Johan Garssen, Aletta Kraneveld, Gert Folkerts. Division of
Pharmacology, Utrecht Institute for Pharmaceutical Sciences, Faculty of Science,
Utrecht University, Utrecht, Netherlands Department of Respiratory Medicine,
University Medical Center Utrecht, Utrecht, Netherlands Danone Research,
Danone Research-Centre for Specialised Nutrition, Wageningen, Netherlands

Background: Cigarette smoking induces peripheral inflammatory responses in all
smokers and is the major risk factor for neutrophilic lung diseases such as chronic
obstructive pulmonary disease. The aim of this study was to investigate the effect
of cigarette smoke on neutrophil chemotaxis and on β2-integrin activation and
function in neutrophilic transmigration through endothelium.
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Methods and results: Utilizing freshly isolated human neutrophils, the effect
of cigarette smoke on chemotaxis and β2-integrin activation was studied. We
demonstrate that cigarette smoke extract (CSE) dose dependently induced chemo-
taxis of neutrophils in vitro. Moreover, CSE promoted neutrophil adherence to
fibrinogen. Using functional blocking antibodies against CD11b and CD18, it was
shown that Mac-1 (CD11b/CD18) was responsible for the cigarette smoke-induced
firm adhesion of neutrophils to fibrinogen. Furthermore, neutrophils transmigrated
through endothelium by cigarette smoke due to the activation of β2-integrins, since
pre-incubation of neutrophils with functional blocking antibodies against CD11b
and CD18 attenuated this transmigration.
Conclusion: This is the first study to describe that cigarette smoke extract is a
direct chemo-attractant for neutrophils and an activator of β2-integrins on the cell
surface. Blocking this activation of β2-integrins might be an important target in
cigarette smoke induced neutrophilic diseases.

4695
Waterpipe smoking and dependence are associated with chronic obstructive
pulmonary disease: A case control study
Georges Khayat1, Pascale Salameh2, Mirna Waked3, Michele Dramaix4.
1Pulmonary and Critical Care Medicine, Hotel Dieu de France, Beirut, Lebanon;
2Faculty of Public Health, Lebanese University, Beirut, Lebanon; 3Pulmonary
and Critical Care, Saint Georges Hospital, Beirut, Lebanon; 4School of Public
Health, Université Libre de Bruxelles, Bruxelles, Belgium

Waterpipe (WP) smoking is gaining in popularity in the Lebanese population.
Although WP smokers are potentially exposed to the same noxious substances
found in cigarettes, popular belief considers WP smoking harmless. Our objective
was to evaluate the association between WP smoking, dependence and COPD.
We conducted a case-control study in two tertiary care hospitals. Cases were
included if diagnosed as COPD by a chest physician and confirmed by a post-
bronchodilator spirometry (FEV1/FVC<0.7); controls were included if free of any
respiratory disease or symptom. After an oral informed consent, a standardized
questionnaire was administered and spirometry results were collected by trained
technicians.
211 COPD cases and 554 healthy controls were enrolled. In previous smokers,
any type of smoking was associated with COPD: OR=28.3 (p<0.001) for cigarette
smoking, OR=12.2 (p<0.001) for waterpipe smoking, and OR=41.9 (p<0.001)
for mixed smoking. Lower odds ratios were found in current smokers: OR =19.6
(p<0.001) for cigarette smoking, OR=1.8 (p=0.299) for waterpipe smoking and
OR=9.5 (p<0.001) for mixed smoking. However, assessing WP dependence by the
validated LWDS-11 scale in current WP smokers, found an OR=15.0 (p=0.001) for
the association between WP dependence and COPD. These results were confirmed
by stratified and multivariate analysis, after adjustment for cigarette smoking and
other potential confounding variables.
This is the first study that looked at the relation between COPD and WP smoking,
and that showed a high risk of COPD in ex-smokers of WP. In current smokers of
WP, dependent individuals have an increasing risk of COPD, as much as cigarette
smokers.

4696
The mother’s smoking during pregnancy influences on endothelial
dysfunction in newborns
Ann Khotsenko. Propaedeutics of the Pediatrics, Kharkov National Medical
University, Kharkov, Ukraine

Smoking during pregnancy is a risk for dangerous consequences. Smoking causes
increased chances for miscarriage, growth restriction, preterm birth, and health
problems in the future.
The aim of the investigation was to reveal effect of mother’s tobacco smoking
during pregnancy on endothelial dysfunction in newborn.
127 children born from mothers - smokers were examined. The control group
was consisted of 32 healthy babies born from never smoking parents. A level of
thiocyanate (a marker of passive smoking) was determined in a blood serum by
spectrophotometry method. Levels of S-nitrosothiols and endotheline-1 were de-
termined in blood serum by spectrophotometry and enzyme immunoassay methods
respectively for the estimation of the endothelium dysfunction.
The levels of thiocyanate were 8,64±0,52 mg/l (high level – I group) and
3,75±0,21mg/l (low level – II group) in serum of babies born from mothers –
smokers. The level of thiocyanate was 1,03±0,07mg/l in control group. The levels
of S-nitrosothiols were 2,37±0,16 fmol/ml in I group (P1<0,001; P2<0,001)
1,29±0,11fmol/ml in II group (P2<0,001); 0,45±0,02fmol/ml in control. The lev-
els of S-nitrosothiols were 0,18±0,01mmol/ml (P1<0,001; P2<0,001); 0,35±0,02
mmol/ml (P2<0,02), 0,53±0,02 mmol/ml in newborns of I, II and control groups
respectively. P.S.: P1- vs. II group; P2- vs. control.
The tobacco derivatives came through placenta from mother-smoker to fetus.
The endothelial dysfunctions are characterised by the decreasing of vasodilatator
S-nitrosothiols and increasing of vasoconstrictor endotheline-1 level in newborn
depended from level of thiocyanate.

4697
Smoking ages your lungs – Results from the COLD cohort
Wan Tan1, Jane Burns1, Jean Bourbeau2, Kenneth Chapman3, Paul Hernandez4,
Robert Cowie5, Mark FitzGerald6, Don Sin1. 1UBC James Hogg
Cardiopulmonary Research Lab, St Paul’s Hospital, Vancouver, BC, Canada;
2Respiratory Epidemiology and Clinical Research Unit, Montreal Chest Institute,
McGill University, Montreal, QC, Canada; 3Division of Respiratory Medicine,
The Toronto Western Hospital, University of Toronto, Toronto, ON, Canada;
4Respiratory Division, Department of Medicine, QEII Health Sciences6.
Respiratory Division, Department of Medicine, Dalhousie University, Halifax, NS,
Canada; 5Departments of Medicine and Community Health Sciences, University
of Calgary, Calgary, AB, Canada; 6Division of Respiratory Medicine, Vancouver
General Hosp., University of British Columbia, Vancouver, BC, Canada

Background: Calculated Lung Age could be used as motivation to quit smoking.
It is unknown whether smoking cessation results in improvement of Lung Age.
Hypothesis: We hypothesize that smoking cessation can reduce lung age.
Aim: To determine the lung age for current smokers, ex smokers and life long
non-smokers using different lung age equations.
Methods: We calculated the change in Lung age by 4 different Lung Age equa-
tions: Morris [1985], Hansen [2010] Newbury [2010] and the COLD equation
[2011]. We utilized the respiratory questionnaire data and pre and post bron-
chodilator spirometric data from 3,042 people aged 40 years and older in the
Canadian Obstructive Lung Disease (COLD) study. Four groups of subjects were
evaluated: current smokers, ex smokers, lifelong nonsmokers and a subgroup of
lifelong nonsmokers who never had respiratory diseases or symptoms.
Results: The figure shows Lung age change by smoking status and by 4 age
groups: 40-49 years; 50-59 years; 60-69 years; 70 years and older. The results
from this cross sectional analysis from all 4 equations were consistent, and showed
that active smoking is associated with faster aging of the lungs than life long
non-smokers and “quitters”; lifelong non-smokers maintain normal lung age as
they grow older; and active smoking is associated with greater lung aging than in
“quitters”, for the same tobacco load.

Conclusions: Smoking is associated with accelerated lung aging.

4698
The impact of smoke-free legislation on smoking-related emergency
admissions in Istanbul
Elif Dagli1, Ela Erdem1, Ahmet Topuzoglu2, Pinar Ay2, Suayip Birinci3,
Ibrahim Topcu3, Refika Ersu1. 1Pediatric Pulmonology, Marmara University,
Istanbul, Turkey; 2Public Health, Marmara University, Istanbul, Turkey;
3Istanbul Health Directorate, Ministry of Health, Istanbul, Turkey

Introduction: Reductions in exposure to tobacco smoke was shown to attenuate
the risk of exacerbations of chronic respiratory and cardiac conditions both in
adults and children. The aim of this study was to compare the changes in emer-
gency department (ED) admissions for smoking-related diseases before and after
the implementataion of smoking ban in Istanbul.
Methods: Admissions to ten major hospitals in Istanbul in the first five months of
2009 and 2010 were evaluated and compared, using International Classification of
Diseases, (ICD-10) diagnostic codes.
Results: In 2009, there were 115030 ED admissions for the associated diagnostic
codes, whereas this decreased to 87212 in 2010. There was a 16% decrease in
acute nasopharyngitis, 32.9% decrease in pneumonia, 18.8% decrease in acute
broncitis, 59,2% decrease in allergic rhinitis, 61.3% decrease in lower respiratory
tract diseases, 21.4% decrease in chronic obstructive lung disease, 20,5% decrease
in asthma, 33.6% decrease in ischemic heart disease and acute myocardial infarc-
tion. All differences were found statistically significant. Cost saving of emergency
drugs and services on site were 437,104 euros for 10 hospitals in a 5 month period,
which is projected to be 3,147,148 euros for Istanbul annually, without calculating
the prevented hospital treatment cost.
Conclusion: ER admission rates for diseases associated with active and passive
smoking were reduced by 24.2% as a result of smoking ban in Istanbul. Positive
effects of clear indoor air ordinances are observed in a very short period, and
therefore respiratory health professionals should be advocates for this policies
against all odds.
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486. Surgical options in pulmonary infections

4699
Surgical treatment of pulmonary aspergilloma
Jelmer Oor1, Jos Bekaert1, Johannes Daniels1, Pieter Postmus1,
Koen Hartemink2, Marinus Paul2, Wolter Oosterhuis2. 1Pulmonary Diseases, VU
University Medical Center, Amsterdam, Netherlands; 2Surgery, VU University
Medical Center, Amsterdam, Netherlands

Pulmonary aspergilloma or mycetoma is a ball-shaped fungal infection, which is
mostly encountered in pre-existing pulmonary cavities. Local inflammation, high
vascularity and pre-existing lung damage can complicate surgical resection. We
aimed to describe our patient population, the employed surgical techniques and
the postoperative follow-up.
We performed a retrospective analysis of all patients who underwent surgical
resection for an aspergilloma between January 2003 and September 2010. Using
the patient charts, we examined the clinical data as well as the type of surgical
technique that was used. SPSS 17.0 (SPSS INC, Chicago, IL) was used for data
analysis.
Twenty-three patients underwent surgical resection for pulmonary aspergilloma.
Seventeen (74%) were men, the mean age was 53 years and 43% of the patients
presented with hemoptysis. Underlying diseases included hematological malig-
nancies (n=8), (a history of) tuberculosis (n=3) and M. Bechterew (n=2). The
most frequently employed surgical techniques consisted of wedge resection (n=8),
lobectomy (n=7), pneumonectomy (n= 2) and segmentectomy (n=2). The duration
of the hospitalization after the first surgical resection varied from 5 to 141 days
(median 17, IQR, 9-33,25). The median time required for the first surgical resection
was 3:34 hours (IQR, 2:34-5:07). Six patients (26%) underwent a rethoracotomy.
Four patients died within 6 months after surgery.
Comorbidities were common, the duration of the surgical resections and hospital
admissions was long and rethoracotomy was required in 26% of the cases. This
illustrates the technical challenges for the surgeon and necessitates treatment in
expert centers.

4700
The effect of preoperative albendazole treatment on the cuticular membrane
of the pulmonary hydatid cysts
Ozan Usluer, Ozgur Samancilar, Kenan Can Ceylan, Seyda Kaya. Thoracic
Surgery, Izmir Dr Suat Seren Chest Disease and Thoracic Surgery Training and
Research Hospital, Izmir, Turkey

Background: In this study, the effect of preoperative albendazole treatment on
the tensile forces of the cuticular membrane of the pulmonary hydatid cysts is
investigated.
Methods: A prospective study on the forty-four patients operated for pulmonary
hydatid cysts between January 2009 and November 2010 is planned. The study is
approved by the ethics comitte of our centre. Seventeen patients having 20 cysts
in the group A operated after three cycles of peroral 10mg/kg/day albendazole
treatment where the 27 patients having 29 cysts in group B are operated without
any preoperative administration of albendazole. Tensile stress tests were carried
out on the exised cuticular membrane for the both groups on the fresh tissue.
Results: The results of this study have shown that the tensile strength of the
cuticular membrane of the cysts excised from group A is lesser than group B and
the difference between the two groups is statistically significant.
Conclusion: Albendazole treatment decreases the tensile strength of the cuticular
membrane of the pulmonary hydatid cysts which may lead to perforation. The
patients should be operated as soon as possible without any preoperative medical
treatment in order to prevent the complication of the cyst before the definitive
surgical treatment.

4701
Comparison between video-thoracoscopic and open surgical management of
thoracic empyema
Petros Michos, Athanassios Stamatelopoulos, Ioannis Gakidis,
Christos Chatziantoniou, Kostantinos Skevis, Demetrios Doltsiniades. Thoracic
Surgery Department, KAT General Hospital, Athens, Greece

Aim: To evaluate the outcomes of video-thoracoscopic and open surgical manage-
ment of patients with thoracic empyema.
Methods: We studied 228 patients retrospectively who underwent surgery for tho-
racic empyema in our hospital between January, 1999 and January, 2011. Patients’
medical records, surgical procedures, and outcomes were reviewed. The study
identified 181 affected men and 47affected women with a mean age of 54 years
(range 16-78 years). The empyema was parapneumonic in 177 patients (77,63%).
Results: Eighty two patients who had stage II empyema underwent video-assisted
thoracic surgery (VATS). The procedure was converted to thoracotomy in 24
patients (29.2%); the morbidity and mortality rates of VATS were 13% and 0,
respectively. One hundred forty six patients had stage III empyema and, along
with those 24 who were converted, underwent thoracotomy for decortication. The

associated morbidity rate was 12%, and the mortality rate was 6.6%. Thoracotomy
was considered successful in 167 of 170 patients (98,2%);three patients needed a
reoperative thoracotomy for an organ space/surgical site infection with pus in the
pleural cavity.
Conclusions: Many treatment modalities are available for thoracic empyema,
depending on the results of appropriate clinical and laboratory investigations. In
fibrinopurulent empyema, VATS debridement is safe and effective, with minimal
morbidity and no deaths. Lung decortication via thoracotomy is the only option
for organized empyema and is associated with a substantial mortality rate.

4702
Video-assisted modified Weder method for accelerated treatment of
postpneumonectomy empyema without bronchopleural fistula
Danail Petrov1, Elyuar Goranov1, Svilen Alexov2, Yordanka Steneva2. 1Thoracic
Surgery Department, University Pulmonary Hospital “St. Sofia”, Medical
University, Sofia, Bulgaria; 2Anesthesia and Intensive Care Department,
University Pulmonary Hospital “St. Sofia”, Medical University, Sofia, Bulgaria

Objective: To introduce a video-assisted modification of Weder method for accel-
erated treatment of postpneumonectomy empyema (PPE) without bronchopleural
fistula.
Methods: Three men (52, 58, 64 year old) with late PPE were treated by our
modification. It follows the principals of original method: pleural cavity radical
debridement and packing with wet dressing of povidone-iodine, repeated every
second day until the pleural cavity is macroscopically clean and finally obliterated
with antibiotic solution. We do not open the former thoracotomy. The debridement
is carried out through a muscle-sparing minithoracotomy or in initially drained
patients through the totally excised tube port. These 4-5 cm incisions are used
for inserting the telescope and the working instruments into the cavity. General
anesthesia is used only for the first session, because more extensive surgery might
be required. Thoracic epidural via catheter with preserved self-ventilation is the
anesthesia for the remaining sessions and for postoperative pain relief. We never
put a tube drain into pleural cavity and the last is closed with soft tissues in-
terrupting suturing. Parenteral antibiotics started preoperatively is continued until
discharge.
Results: PPE was successfully treated in all patients after three sessions. The mean
hospital stay was 10 days. The long-term functional and cosmetic results were
excellent.
Conclusions: Although our modification is based on a limited clinical experience
we believe that it might be a valuable approach for PPE patients without a bron-
chopleural fistula. It is minimally invasive, well tolerated, anesthesia-sparing and
no pleural tube drainage used.

4703
Mechanical versus enzymatic debridement in the management of thoracic
empyemas
Georgia Hardavella1, Gerasimos Papavasileiou2, Dimitrios Zacheilas2,
Georgios Dionellis1, Manos Alchanatis1, Nikolaos Anastasiou2. 11st Department
of Respiratory Medicine, Medical School, Athens University, Athens Chest
Diseases Hospital “Sotiria”, Athens, Greece; 2Department of Thoracic Surgery,
1st IKA Hospital, Athens, Greece

Introduction: Pleural empyema affects a large number of patients each year and
has severe and disabling sequelae when it is not recognized or is treated incorrectly.
Aim: To assess and compare the mechanical versus enzymatic debridement in the
management of localized pleural effusions unresolved with insertion of intercostal
drainage.
Materials and methods: Prospective randomized study in 2 groups of patients with
thoracic empyema (2006-2011). Group A consisted of 35 patients that underwent
mechanical debridement by medical thoracoscopy (MT)under local and central
anesthesia (midazolam, fentanyl)and group B consisted of 34 patients treated with
enzymatic debridement (streptokinase-streptodornase). Treatment options were
assessed in terms of efficacy and patient outcome.
Results: Our groups consisted of 30 females and 39 males with a mean age
of 56.5 years (range 12-90). Presenting symptoms till treatment were 10-26 days
(transitional phase empyema).In both groups the most common microorganism was
Streptococcus Milleri (30%), following Staphylococcus Aureus (20%)and Gram(-)
(10%). Success rate in Group A was 85% and in Group B 20%. In Group B, 40%
of the unsuccessfully debrided patients underwent MT mechanical debridement
and the rest thoracotomy and decortication. Mean hospital stay in Group A was
4.5days and in Group B 8.5 days. At median follow-up of 8 weeks all Group A
patients were symptom-free with minimal pleural thickening on chest X-ray.
Conclusions: Mechanical debridement by MT is superior to enzymatic debride-
ment in the management of thoracic empyemas. It is a minimal invasive and
effective technique allowing direct visualization of the pleural space and offering
a good long-term clinical outcome.
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4704
Present forms of the tuberculosis for which surgery is required
Nicolae Galie1, Cornel Savu1, Vasile Grigorie1, Cornel Petreanu1,
Emilia Crisan2, Emilia Tabacu3. 1Clinic of Thoracic Surgery, National Institute
of Pneumoftisiology Prof. Dr. Marius Nasta, Bucharest, Romania; 2Clinic of
Bronchology, National Institute of Pneumoftisiology Prof. Dr. Marius Nasta,
Bucharest, Romania; 3Clinic of Pneumology, National Institute of
Pneumoftisiology Prof. Dr. Marius Nasta, Bucharest, Romania

Introduction: With introduction of tuberculostatic drugs, the surgical indications
were diminished in the last decades. Altrough, in a country like Romania which
touch record level of the tuberculosis’s incidence in time, the surgical approach
changed. For example, toracoplasty was abandoned or utilized for selected case.
Also, there are new methods of diagnosis who require the surgical approach.
Ojectives: The work presents the value of surgery in the diagnosis and in the
traitement.
Material and methods: We retrospectively reviewed 67 patients (47 males and
20 females, mean age: 50.2 years) treated between 2008 and 2010. We utilised
in diagnosis the mediastinoscopy for mediastinal adenopathies biopsy in 2 cases,
videoassisted thoracoscopy for pleural biopsy in 28 cases. We aplied pleuropul-
monary decortication for 12 patients with lung trapped after adequate medical
therapy.A point of view of lung resection we had 8 atipical lung resection for
solitary nodule of unknown cause, 11 lobectomy and 6 pneumonectomy for lung
distruction, caverns or MDR-TB.
Results: There was one operation-related death (1.5%) and 5 major postoperative
complications (7.5%). 22 of 25 of pulmonary resection remained free of TB folow-
ing surgery. Preoperative comorbidity, Aspergillus coinfection, operation time and
emergency were the factors shown to be predictive of an unfavorable outcome.
Conclusions: Surgery remains a crucial adjunct to medical therapy for the treat-
ment of TB and medical failure lesions. We identified temporal changes in the
methods of diagnosis and traitement for tuberculosis.

4705
The results of surgical treatment of patients with tuberculosis of lungs and
pleura and diabetes mellitus
Yaroslav Voloshyn. Thoracic, National Institute of Tuberculosis and Pumonology
named F.G. Yanovskogo NAMS, Kyiv, Ukraine

Aims: Study results of surgical treatment of patients with tuberculosis of lungs
and pleura and diabetes mellitus.
Methods: Two groups: main - 301 patients, control – 298.
301 patients were treated in the thoracic department of the institute chemotherapy
course (4-12 months and longer) revealed to be ineffective before reaching the
clinic, tuberculosis progressed and complicated diabetes mellitus course and vise
verse. Men were 191 (63.45%), women – 110 (36.55%), aged 12-70 years. Had
severe form of 1st type of diabetes mellitus - 64.45%. The state of patients was
unsatisfactory with signs of intoxication and disseminative process in langs.
Micobacterial tuberculosis resistant was in 65.21%.
Fibrocavernous tuberculosis 40.19%, tuberculoma - 37,20%, caseous pneumonia
– 4,98% were the indications to operation.
Results: After preparation with endotracheal anesthesia 301 patients was oper-
ated: segmentectomy - 38.53%, precise extraction of underpleuralae tuberculoma
(authors method) – 8.97%, lobectomy – 20.6%, bilobectomy – 1.99%, combinated
resection – 3.32%, pneumonectomy – 15.61%.
Morphologic: high activity of tuberculosis - 85.71%. Dietinsulin therapy,
chemotherapy, electrophoresis with 6% solution of sodium salicilate and hep-
arin, curative blockades worked out by author were conducted. Complications -
11,62-28,9%, lethality - 11 (5,5%), clinical effect –96.35%, in more distant period
(1-20 years), full effect – 89.81%, beter diabetes mellitus - 83,79%. Control group:
clinical effect –99.33%, lethality – 0.67%, full effect - 97.20%.
Conclusion: Timely application of surgical techniques with new methods, prepa-
ration and introduction operations helps to achieve a high effect.

487. Severity, comorbidities and outcomes in
community-acquired pneumonia

4706
Late-breaking abstract: CAP, HCAP and immunocompromised patients with
pneumonia: Should we rethink the concepts?
Maria Carrabba, Marina Zarantonello, Cinzia Hu, Paola Bonara, Giovanna Fabio.
Internal Medicine - UO Internal Medicine 1, Università degli Studi di MIlano &
Fondazione IRCCS “Ca” Granda’ Ospedale Maggiore Policlinico, Milano, Italy

The entity of HCAP defined by the ATS/IDSA 2005 guidelines has been recently
criticized for possible confusion create by too much heterogeneous population
and “misleading microbiological data” that generate potential overtreatment. A
reassignment of the criteria for HCAP to reconstruct the triad of CAP, HAP, and
pneumonia in immunocompromised (IC) has been suggested.

The aim of this six-years prospectical cohort study is to compare demographics,
aetiology and outcome of patients admitted with pneumonia and categorised as
CAP, HCAP and IC.
In a tertiary care teaching hospital, 629 consecutive patients were classified as
CAP (n=322), HCAP (n=88) and IC (n=219) according to the existing criteria.
HAP, aspiration pneumonia and hemodialytic patients were excluded. The three
groups patients’ characteristics and 30-day mortality were compared.
The mean age was 75.0 for CAP patients, 77.8 for HCAP and 70.8 for IC. 48.8%
of CAP, 83.0% of HCAP and 73.1% of IC patients were older than 80 yrs of age.
Mortality rate was 9.0% in CAP, 25.0% in HCAP and 23.7% in IC. The 30-day
mortality of HCAP and IC patients had a similar trend that was far different from
the mortality of CAP patients (p<0.001).

In conclusion, these data suggest that our IC cohort seem not to be so different
from the not-IC patients classified as HCAP by the 2005 ATS/IDSA guidelines.
Further investigations are mandatory in order to redisign pneumonia categories.

4707
Weight of the IDSA/ATS minor criteria for severe community-acquired
pneumonia
Qi Guo1, Hai-Yan Li2, Yi-Ping Zhou1, Ming Li1, Xiao-Ke Chen1, Hui Liu1,
Hong-Lin Peng1, Hai-Qiong Yu1, Xia Chen1, Nian Liu1, Li-Hua Liang3,
Qing-Zhou Zhao3, Mei Jiang4. 1Department of Respiratory Medicine, Affiliated
Futian Hospital, Guangdong Medical College, Shenzhen, China; 2Department of
Primary Care, Affiliated Futian Hospital, Guangdong Medical College,
Shenzhen, China; 3Department of Radiology, Affiliated Futian Hospital,
Guangdong Medical College, Shenzhen, China; 4Guangzhou Institute of
Respiratory Diseases (State Key Laboratory of Respiratory Diseases), First
Affiliated Hospital, Guangzhou Medical University, Guangzhou, China

Background: The 2007 Infectious Disease Society of America (IDSA)/American
Thoracic Society (ATS) guidelines defined severe community-acquired pneumonia
(CAP) when patients fulfilled three out of nine minor criteria. Whether each of the
criteria is of equal weight is not clear. The purpose of this study was to determine
the weight of the minor criteria.
Methods: 1230 adult patients admitted to our hospital from 2005 to 2009 for CAP
were reviewed retrospectively. Patients who fulfilled any IDSA/ATS major criteria
for severe CAP at the emergency department were excluded.
Results: Hospital mortality rose sharply from 0.3%, 1.0% and 3.3%, respectively,
for patients with none, one and two minor criteria to 10.5% for patients with three
minor criteria. Arterial oxygen pressure/fraction inspired oxygen (PaO2/FiO2)
≤250 mm Hg, confusion, and uremia had the strongest association with mortality
(Odds ratio, 22.162, 22.148, 16.343; respectively). Leukopenia, hypothermia, and
hypotension were not associated with mortality. Sequential organ failure assessment
(SOFA) scores and costs increased significantly with the number of minor criteria
present. Uremia and PaO2/FiO2 ≤250 mm Hg were most strongly associated
with SOFA scores [rank correlation coefficient (rs), 0.352, 0.336; respectively].
PaO2/FiO2 ≤ 250 mm Hg and confusion were in closest relation to hospital length of
stay (LOS) (rs, 0.114, 0.114; respectively). PaO2/FiO2 ≤250 mm Hg and multilobar
infiltrates were most strongly associated with costs (rs , 0.257, 0.196; respectively).
Conclusions: The individual 2007 IDSA/ATS minor criteria for severe CAP were
of unequal weight in predicting hospital mortality, SOFA scores, hospital LOS,
and costs.

4708
The impact of cardiovascular events in hospitalized patients with
community-acquired pneumonia (CAP): Preliminary results from the
FAILCAP study
Letizia Morlacchi1, Stefano Aliberti6, Andrea Gramegna1, Antonio Voza2,
Lisa Pancini3, Cornelia Baumgartner4, Fabio Giuliani1, Riccardo Fantini5,
Anna Lasagni5, Elisabetta Lavezzi2, Simona Perossi6, Paula Peyrani7,
Valter Monzani8, Alberto Pesci6, Julio Ramirez7, Francesco Blasi1.
1Dipartimento ToracoPolmonare e CardioCircolatorio, Fondazione IRCCS Ca’
Granda Ospedale Maggiore Policlinico, Milano, Italy;2Medicina Generale e
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Pneumologia, Istituto Clinico Humanitas IRCCS, Milano, Italy; 3Unità Operativa
di Broncopneumologia, IRCCS Policlinico San Donato, Milano, Italy; 4Clinic of
Pulmonary Medicine and Respiratory Cell Research, University Hospital Basel,
Basel, Switzerland; 5Clinica di Malattie dell’Apparato Respiratorio, Università
di Modena e Reggio Emilia, A.O. Policlinico Di Modena, Modena, Italy;
6Dipartimento di Medicina Clinica e Prevenzione, Università di Milano-Bicocca;
A.O. San Gerardo Monza, Monza, Italy; 7Infectious Diseases Department,
University of Louisville, Louisville, KY, United States; 8Dipartimento di Medicina
d’Urgenza, IRCCS Fondazione Ca’ Granda Ospedale Maggiore Policlinico di
Milano, Milano, Italy

Cardiovascular events (CVEs) could be detected during the management of hos-
pitalized patients with CAP because of the concomitant hypoxemia and systemic
inflammation. The aim of our study was to evaluate incidence, risk factors and
outcomes of hospitalized patients with CAP undergoing CVEs. An international,
multicenter, prospective, observational study was performed on consecutive CAP
patients hospitalized from October 2009 to December 2010 in 8 Respiratory Dpts
(ClinicalTrials: NCT01143155). CVEs were recorded both on hospital admis-
sion and during hospitalization. Among the 431 patients enrolled (56% males;
mean±SD age:73±16 years), incidence of CVEs was 20%. The type of CVEs and
their incidence is depicted in table.

CVEs Total On admission During hospitalization

Acute myocardial infarction 14 (3) 11 (3) 3 (1)
Acute cardiogenic pulmonary edema 20 (5) 13 (3) 7 (2)
Serious arrhythmia 46 (11) 27 (6) 19 (4)
Long term worsening arrhytmia 6 (1) 5 (1) 1 (0)
Cerebrovascular accident 7 (2) 4 (1) 3 (1)
Pulmonary embolism 10 (2) 3 (1) 7 (2)

Risk factors independently associated with the presence of CVEs were age, ven-
tilatory support, thrombocytosis and a low diastolic blood pressure on admission,
as well as a clinical failure during hospitalization. Mortality among patients who
experienced CVEs was higher in comparison to the rest of the population (21%
vs. 10%, p=0.004), as well as mortality at 30 days (28% vs. 11%, p<0.001)
and re-hospitalization at 30 days (20% vs. 10%, p=0.024). CVEs are common in
hospitalized patients with CAP and their early identification and treatment may
improve clinical outcomes of patients with CAP.

4709
Serum cortisol predicts death and critical disease independently of CRB-65
score in community-acquired pneumonia
Martin Kolditz1, Mathias Pletz2, Gert Höffken1, on behalf of the CAPNETZ
Study Group. 1Division of Pulmonology, Medical Department 1, University
Hospital Carl Gustav Carus, Dresden, Germany; 2Division of Gastroenterology,
Hepatology and Infectious Diseases, Department of Internal Medicine II, Jena
University Hospital, Jena, Germany

Rationale: The aim was to evaluate serum cortisol as biomarker for the predic-
tion of adverse outcomes independently of the CRB-65 score und inflammatory
biomarkers in a large cohort of hospitalised CAP-patients.
Methods: 984 hospitalised CAP-patients from the CAPNETZ study cohort were
included. Serum cortisol was measured and its prognostic accuracy compared to
the CRB-65 score, leukocyte count and C-reactive protein. Predefined endpoints
were 30-day mortality and development of critical pneumonia.
Results: 64 patients died (6.5%) and 85 developed critical pneumonia (8.6%).
Cortisol levels were significantly elevated in both adverse outcomes (p<0.001) and
predicted mortality (AUC 0.70) and critical pneumonia (AUC 0.71) independently
of all other measured variables including CRB-65 score after logistic regression
analysis (p=0.005 and 0.001, respectively). Prognostic accuracy of CRB-65 was
significantly improved by adding cortisol levels (combined AUC 0.81 for both
endpoints). In Kaplan-Meier analysis, cortisol predicted survival within different
CRB-65 strata (p=0.003). In subgroup analyses, cortisol independently predicted
critical pneumonia when compared to procalcitonin and minor criteria of the 2007
ATS/IDSA-guideline.
Conclusion: Cortisol predicts mortality and critical disease in hospitalised CAP-
patients independently of clinical factors and inflammatory biomarkers. It rep-
resents a promising biomarker to complete the available panel of inflammatory,
cardiovascular and other biomarkers for risk prediction and should be incorporated
into trials assessing optimal combinations of clinical criteria and biomarkers to
improve high risk prediction in CAP.

4710
A population-based study of statin, ARB, and ACE inhibitor use on
pneumonia-related outcomes
Eric Mortensen1,2, John Cornell1,2 , Laurel Copeland1,2, Brandy Nakashima1,2,
Mary Jo Pugh1,2, Marcos Restrepo1,2, Antonio Anzueto2. 1VERDICT, South
Texas Veterans Health Care System, San Antonio, TX, United States; 2Medicine,
University of Texas Health Science Center at San Antonio, San Antonio, TX,
United States

Studies suggest that statins and/or angiotensin converting enzyme inhibitors (ACEI)

might be beneficial for some infections. Our purpose was to examine the associ-
ation of the use of statins, ACEI, and angiotensin–receptor blockers (ARBs) on
pneumonia-related outcomes.
We conducted a 5–year national cohort study using US Department of Veterans
Affairs data including patients >64 years hospitalized with pneumonia. Outcomes
examined included 30-day mortality, need for mechanical ventilation and/or va-
sopressors. We performed propensity-score matching for all 3 of the medication
classes simultaneously adjusting for 40 different potential confounders. Results
reported as odds ratios and 95% confidence intervals.
Of 50,119 eligible patients, we matched 11,498 cases with 11,498 controls. Mortal-
ity at 30-days was 13%. Overall, 34% used statins, 30% ACEI, and 4% ARBs. After
matching no clinically significant imbalances existed between cases/controls. In ad-
justed models, prior statin use was associated with decreased mortality (0.74, 0.68–
0.82) and mechanical ventilation (0.81, 0.70–0.94). Inpatient statin use was associ-
ated with decreased mortality (0.68, 0.59–0.78) and mechanical ventilation (0.68,
0.60–0.90). Prior (0.88, 0.80-0.97) and inpatient use (0.58, 0.48–0.69) of ACEI
were only associated with decreased mortality. Prior (0.73, 0.58–0.92) and inpatient
use (0.47, 0.30–0.72) of ARBs were only associated with decreased mortality.
Use of statins, and to a lesser extent ACEI and ARBs, is associated with improved
pneumonia-related outcomes. Additional studies are needed to determine whether
the use of these medications in those with pneumonia may be beneficial.

4711
Dysnatremia, vasopressin, atrial natriuretic peptide and mortality in
community-acquired pneumonia – Results from the German competence
network CAPNETZ
Stefan Krüger1, Jan Kunde2, Oliver Hartmann2, Norbert Suttorp3 ,
Gernot Rohde4, Tobias Welte5. 1Medical Clinic I, University Clinic RWTH,
Aachen, Germany; 2Research Department, BRAHMS AG, Henningsdorf,
Germany; 3Department of Internal Medicine/Infectious Diseases and Pulmonary
Medicine, Charite- University Medicine, Berlin, Germany; 4Department of
Pneumology, Maastricht Medical Centrum, University Hospital, Maastricht,
Netherlands; 5Department of Pneumology, Hannover Medical School, University
Clinic, Hannover, Germany

Background: Dysnatremia is frequent in pts with community acquired pneumonia
(CAP). Associations between hyponatremia (HypoN), hypernatremia (HyperN)
and other variables in CAP remain unclear.
Methods: We enrolled 2138 pts (60±18 y, 45% f) with CAP. Pro-atrial natriuretic
peptide (proANP), pro-vasopressin (proAVP), serum sodium (Na) and CRB-65
score were determined on admission. Patients were followed up for 28d. Na on
admission was examined as a function of mortality at 28d. HypoN was defined as
Na <136 mmol/L, HyperN as Na > 145 mmol/L.
Results: HypoN was diagnosed in 680 (31.8%), HyperN in 29 (1.4%) pts. Pts with
HypoN were older, had more comorbidities, higher CRB-65 and higher proAVP
and proANP (all p< 0.05). When examined as a function of Na values, a U-shaped
association was found between Na level and 28d mortality.

In multivariate Cox proportional hazards analysis, HypoN and HyperN were inde-
pendent predictors of 28d mortality. Those with HypoN and more elevated proAVP
and proANP had highest rates of 28d death. HypoN predicted only 28d mortality
in those with an elevated proAVP and proANP.
Conclusion: HypoN is common in CAP and associated with mortality. HyperN
is rare but also associated with mortality. However, the prognostic value of Na is
mainly evident in those with more pronounced elevation of pro-vasopressin and
proANP concentrations.

4712
How to recognize clinical stability in hospitalized patients with
community-acquired pneumonia (CAP)?
Stefano Aliberti1, Tim Wiemken2, Annamaria Zanaboni3, Ahmed Nahas2,
Srinivas Uppatla2, Chiara Travierso4, Fabio Giuliani5, Valeria Giunta5,
Giulia Salomoni5, Caterina Conti5 , Elena Parazzini5, Paula Peyrani2,
Francesco Blasi5, Julio Ramirez2. 1Dipartimento di Medicina Clinica e
Prevenzione, University of Milano-Bicocca, AO San Gerardo, Monza, Italy;
2Infectious Diseases Department, University of Louisville, Louisville, KY, United
States; 3Computer Science Department, University of Milan, Milan, Italy;
4Emergency Medicine Department, IRCCS Fondazione Cà Granda, Policlinico,
Milan, Italy; 5Dipartimento Toraco-Polmonare e Cardio-Circolatorio, University
of Milan, IRCCS Fondazione Cà Granda, Policlinico, Milan, Italy

Clinical stability (CS) is the earliest outcome for patients with CAP. ATS guide-
lines suggested two different criteria in 2001 and 2007 to recognize patients’ CS.
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The aim of our study was to compare the predicting ability of these two criteria.
An observational, retrospective study of consecutive CAP patients admitted to the
Veterans Hospital of Louisville, KY, US, between June 2001 and March 2006 was
performed. Time to CS (TCS) was calculated as the number of days from hospital
admission to the date the patient met CS criteria. Comparison between the two
scores was performed with regard to a combined outcome including failure or
death either during hospitalization or up to 30 days after discharge. A total of 487
patients (98% males; mean±SD age: 69±12 yrs) were enrolled. Mean±SD TCS of
the study population was lower using ATS2001 in comparison to ATS2007 criteria
(3.05±2.2 vs. 3.55±2.5 days, respectively, p<0.001). CS was identified on the
same day by both scores in 38% of the population. ATS2001 criteria predicted CS
earlier in comparison to ATS2007 in 40% of the population. Patients who reached
clinical stability are depicted in Figure according to the two scores.

The ROC curve area based on the combined outcome was similar for both scores
(0.762 for ATS2001 and 0.799 for ATS2007). ATS2001 criteria seem to predict
CS earlier in comparison with ATS2007, and their use could allow to shorten the
hospital stay.

4713
Inhaled corticosteroids (ICS), systemic inflammatory response and mortality
in community-acquired pneumonia (CAP)
Miquel Ferrer1, Antoni Torres1, Soledad Reyes2, Raquel Martinez2,
Paula Ramirez3, Eva Polverino1, Carlos Agusti1, Juan Cordoba4,
Rosario Menendez2. 1Servei de Pneumologia, Hospital Clinic, Barcelona, Spain;
2Servicio de Neumología, Hospital Universitario la Fe, Valencia, Spain; 3Unidad
de Cuidados Intensivos, Hospital Universitario la Fe, Valencia, Spain; 4Servicio
de Microbiología, Hospital Universitario la Fe, Valencia, Spain

Background: It was suggested a possible protective effect of ICS in patients
with pneumonia.Whether this would be related to modulation of the systemic in-
flammatory response is unknown. We assessed the relationship between systemic
inflammation, ICS and outcome in hospitalised patients with CAP.
Methods: We determined serum levels of C-reactive protein (CRP), Procalcitonin,
TNF-alpha, IL-1, IL-6, IL-8 and IL-10 at admission in patients with chronic out-
patient treatment with ICS or not, and compared treatment with ICS, biomarkers
and other factors potentially related with inflammatory response or mortality in
survivors and non-survivors.
Results: We prospectively assessed 663 consecutive patients with CAP; 128 (19%)
received outpatient ICS. Patients with ICS were older, had more frequently COPD
and asthma, higher PSI and CURB-65 risk classes, less frequently Legionella
pneumophila aetiology, and lower serum levels of TNF-alpha (p<0.001) and IL-6
(p=0.015) at admission. However, hospital mortality was lower for patients treated
with ICS (2, 1.6% vs 34, 6.4%, OR 0.23, 95% CI 0.06-0.99, p=0.048). After
adjusting for age and severity scales, the association of ICS with lower mortality
became stronger (adj.OR 0.12, 95% CI 0.02-0.61, p=0.010), and persisted when
even in non-COPD patients (adj. OR 0.07, 95% CI 0.01-0.74, p=0.027).
Conclusion: Chronic outpatient treatment with ICS was associated with improved
survival of CAP possibly due to modulation of patients’ inflammatory response.
Whether ICS may improve or not the outcome of patients needs prospective
investigation.
Funded: CibeRes (CB06/06/0028), 2009 SGR 911, FIS 08/0727-08/0472, Marato
TV3 (040530), SEPAR 2003, IDIBAPS.
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4714
Periostin is a systemic biomarker of eosinophilic airway inflammation in
asthma
Guiquan Jia1, Richard Erickson1, David Choy1, Sofia Mosesova1,
Owen Solberg2, Aarti Shikotra3 , Richard Carter3, Severine Audusseau4,
Qutayba Hamid4, Peter Bradding3, John Fahy2, Prescott Woodruff2,
Jeffrey Harris1, Joseph Arron1. 1Genentech Research and Early Development,
Genentech, Inc., South San Francisco, CA, United States; 2Pulmonary and
Critical Care Medicine, University of California at San Francisco, San

Francisco, CA, United States; 3Institute for Lung Health, University of Leicester,
Leicester, United Kingdom; 4Meakins-Christie Laboratories, McGill University,
Montreal, QC, Canada

Background: Eosinophilic airway inflammation is heterogeneous in asthma. We
recently described a distinct subtype of asthma defined by the expression of genes
inducible by Th2 cytokines in bronchial epithelium. This gene signature, which in-
cludes periostin, is present in approximately half of asthmatics, and correlates with
eosinophilic airway inflammation. However, identification of this subtype depends
on invasive airway sampling, hence non-invasive biomarkers of this phenotype are
desirable.
Objective: Identify systemic biomarkers of eosinophilic airway inflammation.
Methods: We measured fractional exhaled nitric oxide (FeNO) and peripheral
blood eosinophil, periostin, YKL-40, and IgE levels and compared these biomarkers
to airway eosinophilia in 5 cohorts of asthmatics across a range of severity (N=150).
Results: We replicated our previous finding of a three-gene bronchial epithelial
Th2 signature in a subset of asthmatics and found that peripheral blood periostin
levels were highly correlated to the gene signature. Blood periostin is significantly
elevated in asthmatics with evidence of eosinophilic airway inflammation relative
to those with minimal eosinophilic airway inflammation despite inhaled corticos-
teroid (ICS) treatment across a range of disease severity. A logistic regression
model including sex, age, body mass index (BMI), IgE, blood eosinophils, FeNO,
and serum periostin in 59 severe asthmatics showed that, of these indices, serum
periostin was the single best predictor of airway eosinophilia (p=0.007).
Conclusions: Periostin is a systemic biomarker of airway eosinophilia in asthma
and has potential utility in patient selection for emerging asthma therapeutics
targeting Th2 inflammation.

4715
Pathophysiology of airway hyperresponsiveness in patients with nasal
polyposis
Bruno Mahut, Laurent Plantier, Brigitte Chevalier-Bidaud, Christophe Delclaux.
Physiology, Georges Pompidou Hospital, Paris, France

It has been hypothesized that airway hyperresponsiveness (AHR) is characterized
by sensitivity (strength of stimulus) and reactivity (responsiveness to stimulus);
the latter could be the intrinsic characteristic of AHR. The underlying mechanisms
leading to AHR could be 1) airway inflammation, 2) reduction of forces oppos-
ing bronchoconstriction, and 3) structural airway changes/geometric factors. Our
main objective was to assess the relationships between reactivity and these three
mechanisms using measurements of 1) bronchial and bronchiolar/alveolar NO, 2)
bronchomotor response to deep inspiration, and 3) forced expiratory flows and an
index of airway to lung size, i.e. FEF25-75%/FVC.
Patients with nasal polyposis underwent spirometry, multiple flow measurement
of exhaled NO, assessment of bronchomotor response to DI by forced oscillation
technique and methacholine challenge allowing the calculation of reactivity (slope
of the dose-response curve) and sensitivity (PD10).
One hundred and thirty-two patients with nasal polyposis were prospectively en-
rolled of whom 71 exhibited AHR. Airway reactivity was correlated with alveolar
NO concentration (rho= 0.35; p=0.017), with airflow limitation (FEF25-75%: rho=
-0.40; p=0.003) and with an index of airway size to lung size (FEF25-75%/FVC:
rho= -0.38; p=0.005), of which only alveolar NO remained the only indepen-
dent factor in a stepwise multiple regression analysis. Airway sensitivity was not
correlated with any pulmonary function or exhaled NO parameter.
Conclusion: In patients with nasal polyposis, the main determinant of reactivity
is alveolar NO, suggesting that bronchiolar/alveolar lung inflammation constitutes
one intrinsic characteristic of AHR.

4716
Steroid titration against mannitol in mild to moderate persistent asthma
(STAMINA trial)
Lorna McKinlay1, Philip Short1 , Peter Williamson1, Cathy M. Jackson2,
Tom Fardon1, Karine Clearie1, Brian Lipworth1. 1Asthma & Allergy Research
Group, University of Dundee, Dundee, United Kingdom; 2Bute Medical School,
St Andrews

Objectives: To compare titrating ICS against mannitol airway hyper-
responsiveness (AHR) or British Thoracic Society (BTS) outcomes on asthma
control over 1 year in the community.
Methods: After an ICS tapering phase, 157 persistent asthmatics were randomised
(parallel) and followed for 1 year. Their subsequent ICS dose (as ciclesonide) was
titrated against either mannitol PD10 (AHR strategy) or standard BTS outcomes.
Study visits were performed in a primary care.
Results: Both groups prior to step down (n=80 AHR, n=77 BTS) were matched
by age, sex, FEV1%, mannitol PD10 and pre existing ICS dose. Significantly fewer
cumulative episodes of loss of control occurred in the AHR rather than BTS group
(84 vs 118, p=0.018), amounting to a 24% lower rate (1.32 v 1.73 episodes of loss
of control/patient/year).
Significant improvements were seen in the AHR group for inflammatory markers
including mannitol PD10, methacholine PC20, salivary eosinophil cationic protein
(ECP), exhaled nitric oxide, symptoms and reliever use. Final mean inhaled Ci-
clesonide dose was higher (p<0.0001) in AHR group; 514 ug vs 208 ug (BTS),
with no significant suppression of overnight urinary cortisol/creatinine.
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Conclusions: Managing patients in primary care using mannitol to guide ICS
therapy resulted in significant reductions in episodes of loss of control, symptoms
and reliever use, along with suppression of inflammatory markers but not adrenal
function.

4717
Preparing asthmatic patients to climb to extreme high altitude (asthma
Aconcagua expedition)
Sven Seys1, Marc Daenen2, Lieven Dupont1. 1Internal Medicine, Katholieke
Universiteit Leuven, Leuven, Vlaams-Brabant, Belgium; 2Internal Medicine,
Hospital of Oost-Limburg, Genk, Limburg, Belgium

A group of 18 asthmatics were evaluated in preparation for an expedition to climb
the Aconcagua mountain (6900m).
Patients were evaluated at different time points before expedition: screening visit,
hypoxia chamber and cold air exposition (in an attempt to simulate conditions
at extreme altitude) as well as before/after the expedition. During the hypoxia
simulating experiment, patients stayed for 30 min in a chamber filled with 11%
of oxygen followed by a maximal exercise test. During the cold air exposition,
patients resided for 24 hours in an indoor ski resort (mean temperature of -8 °C).
All patients except one (score of 18/25) had an ACT well controlled asthma (ACT
> 20). During one year of preparation, FeNO values significantly reduced (p=0.01)
while lung function parameters remained stable. FEV1 and FeNO values were
slightly but significantly lower (mean change in%pred FEV1 of 2.7%, p=0.01
and mean change in FeNO of 2.2 ppb, p=0.03) after a maximal exercise protocol
under hypoxic conditions (FiO2=11%). A significant decrease in FEV1 was also
observed after a 24h stay at -8 °C (mean change of 6.6%, p=0.009). This was
accompanied by an increase in sputum neutrophils (13% pre versus 48.6% post,
p<0.01) but was not associated with a change in FeNO levels (p=0.07).
During one year of preparation prior to climbing the Aconcagua mountain, there
was an improvement in airway inflammation despite adequate asthma control at
baseline. Exercising in hypoxic conditions (60 min, FiO2 11%) induced a minor
decrease in FEV1 and FENO in asthmatics. Exposure of asthmatic patients to cold
air for 24hr resulted in a larger decrease in FEV1, which was associated with a
neutrophilic airway inflammation.

4718
Inflammatory subtypes of non-atopic asthma
J.C. de Groot1, H. Storm2, E.H. Bel3, A. ten Brinke1. 1Respiratory Medicine,
Medical Centre Leeuwarden, Leeuwarden, Netherlands; 2Clinical Chemistry,
Medical Centre Leeuwarden, Leeuwarden, Netherlands; 3Respiratory Medicine,
Academic Medical Centre, Amsterdam, Netherlands

Introduction: In asthma, several types of airway inflammation have been described
(Simpson Respirology 2006), which may represent clinically different subtypes of
asthma. Whether non-atopic asthma can also be divided into different subtypes
according to airway inflammation is unknown.
Aim: To investigate whether different inflammatory profiles correspond with
distinct clinical and functional characteristics in patients with non-atopic asthma.
Methods: In a cross-sectional study we included outpatients with non-atopic
asthma and divided them into 4 types of airway inflammation. All patients filled
out questionnaires (co-morbidity, ACQ, AQLQ, Sino-Nasal outcome Test (SNOT))
and underwent spirometry, blood tests, sputum induction and nasal endoscopy.
Results: 62 patients (90% adult onset) were included. We found no differences in
BMI, questionnaires or spirometry. Differences between groups: see Table 1.

Table 1

Eosinophils >3% Neutrophils >64% Both eo/neutro Non eo/neutro p-
(n=14) (n=23) (n=3) (n=22) value

Male% 77 30 0 27 0,01
Age (SD) 59 (10,3) 53 (15,2) 57 (11,2) 49 (14,3) 0,24
Auto-immune, % 8 44 67 18 0,03
IgE median,

range 180 (23–2110) 13 (1–243) 30 (5–133) 15 (3–88) <0,001
PC20 median,

range 2,5 (0,3–>9,8) 6,7 (0,8–>9,8) 0,02 (0,2–>9,8) 3,6 (0,2–>9,8) 0,07
Nasal polyps, % 39 11 0 5 0,04

Auto-immune = DM, thyroid dysfunction, reumatoid arthritis and other.

Conclusion: Almost all adult non-atopic asthma patients have their onset of
asthma in adulthood. There are at least 2 distinct phenotypes: an eosinophilic

phenotype, characterized by male gender, high levels of IgE and nasal polyps, and
a neutrophilic phenotype associated with extra-pulmonary auto-immune diseases.
Implication: Fenotype specific therapies, that might improve outcome of non-
atopic asthma, should be further evaluated.

4719
The role of food allergy in adult onset asthma
M. Amelink1, S.B. de Nijs1, P. van Spiegel2, F.H. Krouwels3, E.J.M. Weersink1,
A. ten Brinke4, P.J. Sterk1, E.H. Bel1. 1Respiratory Medicine, Academic Medical
Centre, Amsterdam, Netherlands; 2Respiratory Medicine, Slotervaart Hospital,
Amsterdam, Netherlands; 3Respiratory Medicine, Spaarne Hospital, Amsterdam,
Netherlands; 4Respiratory Medicine, Medical Centre Leeuwarden, Leeuwarden,
Netherlands

Background: Adult onset asthma is a poorly characterized phenotype of asthma.
Whereas in childhood-onset asthma food allergies are closely related to the devel-
opment of asthma (Zeiger JACI 1995), this relationship has never been studied in
adult onset asthma. We hypothesize that food allergies are present in adult onset
asthma, in particular in patients with high levels of total IgE.
Aim: To investigate the presence of specific IgE antibodies against a panel of
common food and aeroallergens in patients with adult onset asthma, and to relate
this to clinical, lung function and inflammatory markers.
Methods: In 150 patients (65% female; age 52.3 (±13.5)yr) specific IgE against
food allergens (milk, soy, cod, peanut, ovalbumin, wheat), aeroallergens (house
dust mite, cat, dog, tree, grass, herbs, mould), total IgE, FeNO and spirometry were
cross-sectionally compared between patients with and without (food) allergies.
Results:

Non-atopic (n=81) Atopic (n=67) P-value

No food allergy (n=51) Food allergy (n=16)

Age* 56.1 (11.8)† 51.9 (10.5) 51 (12) 0.3
Male gender% 36 36 63# 0.04
Asthma severity% 51 36 56 0.4
Nasal polyps% 52† 32 19 0.053
Total IgE‡ 50 (2–1068)† 226 (17–2076) 700 (105–4567)# <0.01
Blood eosinophils‡ 0.19 (0.02–0.92) 0.26 (0.05–1.17) 0.2 (0.03–0.21) 0.053
Exhaled NO‡ 48.5 (55.6) 44.9 (40.5) 38.8 (34.9) 0.5
pbFEV1 90.8 (21.4) 91.8 (20.3) 90.6 (17.2) 0.9

*Mean (SD); ‡Median (range); pb = post bronchodilator. #p<0.05 atopic with food allergy vs
non-atopic, †p<0.05 non-atopic vs atopic.

Conclusions: 10% of patients with adult onset asthma have food allergies. These
patients have higher levels of total IgE and are more often males. This implies that
screening for food allergies in patients with adult onset asthma and high levels of
IgE is warranted.

4720
Expression of prohibitin 1 mitochondrial protein in non-COPD and COPD
smokers
Nikolaos Soulitzis, Eirini Neofytou, Maria Psarrou, Sotiris Menikou,
Nikolaos Siafakas, Eleni Tzortzaki. Laboratory of Molecular and Cellular
Pulmonology, Medical School, University of Crete, Heraklion, Crete, Greece

Introduction: Prohibitin 1 (PHB1) is a versatile protein that is located in the
inner mitochondrial membrane, maintaining normal mitochondrial function and
morphology. Prohibitin interacts with NADH dehydrogenase, a protein complex
essential for the oxidoreductase activity within cells. However, its expression in
lung epithelium, especially in patients with inflammatory lung diseases associated
with increased oxidative stress, such as COPD, is unknown.
Aim: To study PHB1 expression in lung tissue of non-smokers, non-COPD
smokers and COPD patients.
Methodology: Lung tissue specimens from 30 male subjects were studied: 15
COPD patients [age: 65.9±6.2 years, smoking: 88.9±35.2 pack-years, FEV1
(% pred): 58.4±16.4, FEV1/FVC (%): 66.2±8.6], 10 non-COPD smokers [age:
57.0±11.7 years, smoking: 67.1±39.9 pack-years, FEV1 (% pred): 84.0±15.9,
FEV1/FVC (%): 80.0±3.8] and 5 non-smokers. Quantitative Real-Time PCR and
Western Blot experiments were carried out for PHB1, using beta-actin as internal
control.
Results: Non-COPD smokers exhibited lower prohibitin levels when compared
to non-smokers (0.55±0.06 vs. 0.90±0.06, p=0.011), while PHB1 mRNA levels
were even further decreased in COPD patients (0.32±0.02), a finding statistically
significant vs. both non-COPD smokers (p=0.012) and non-smokers (p=0.009).
Western blot analysis verified the above results (non-smokers: 1.77±0.10; non-
COPD smokers: 0.97±0.08; COPD patients: 0.62±0.09, p=0.028).
Conclusion: The significantly downregulated prohibitin levels in non-COPD and
COPD smokers in comparison with non-smokers possibly reflects a distorted
mitochondrial function, resulting in decreased anti-oxidant activity, especially in
the mitochondria of COPD patients.
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4721
Biomarker discovery in chronic obstructive pulmonary disease (COPD) using
epithelial lining fluid: A proteomic approach
Lorenza Franciosi1, Natalia Govorukhina1, Fabrizia Fusetti2, Bert Poolman2,
Nick ten Hacken3, Dirkje Postma3, Rainer Bischoff1. 1Analytical Biochemistry,
University of Groningen, Groningen, Netherlands; 2Department of Biochemistry,
NPC Research Hotel, University of Groningen, Groningen, Netherlands;
3Department of Pulmonary Disease, Groningen Research Institute of Asthma and
COPD, University Medical Center Groningen, Groningen, Netherlands

Aim: To discover proteins that change in abundance in ELF (Epithelial Lining
Fluid) from COPD patients versus healthy controls using a quantitative proteomics
approach.
Methods: The ELF proteome from COPD patients and healthy controls was stud-
ied by 1D polyacrylamide gel electrophoresis followed by in-gel tryptic digestion
to assess the feasibility of such an approach. 40 gel slices were obtained from each
lane of the gel (corresponding to one patient). Digested samples were analyzed by
nanoChip-LC-MS/MS using an ion trap.
We performed a quantitative pilot study of ELF from 4 COPD patients and 4 healthy
controls [table 1] to test for statistically significant differences in protein levels.
ELF samples were digested by trypsin, labeled with stable isotope-containing
reagents (iTRAQ®, 8-plex) and processed by strong cation-exchange chromatog-
raphy followed by nanoLC-MS/MS. In order to validate the results, a second
quantitative analysis of an independent sample set (4 COPD vs 4 healthy) using
the same methodological approach was done.
Results: The 1D electrophoretic approach resulted in more than 300 identified
proteins. Most of the identified proteins were present in both COPD and healthy
samples, although some proteins were only identified either in healthy control or
in COPD samples.
The quantitative studies showed a number of proteins significantly different be-
tween ELF of COPD patients and controls, including 4 up-regulated proteins in
common in both studies.
Conclusions: The obtained results show the possibility to discover proteins dif-
ferentially expressed in ELF of COPD patients and controls. We are currently
validating these proteins by western blot and immunohistochemistry.

489. Continuous medical education

4722
Training requirements for respiratory physicians performing
ultrasound-guided transesophageal fine needle aspiration (EUS-FNA) for
mediastinal staging
Lars Konge1, Jouke Annema2, Paul Clementsen3, Peter Vilmann3,
Charlotte Ringsted1. 1Centre for Clinical Education, University of Copenhagen,
Copenhagen, Denmark; 2Department of Pulmonology, Leiden Medical Centre,
Leiden, Netherlands; 3Department of Pulmonology, University Hospital of
Copenhagen Gentofte, Gentofte, Denmark

Accurate mediastinal nodal staging is important for patients with resectable non-
small cell lung cancer. EUS-FNA is an alternative to mediastinoscopy, but EUS
training requirements are under discussion. The purpose of this study was to
explore the amount of training needed to establish basic competency in EUS-FNA.
Five experienced respiratory physicians from Denmark and the Netherlands were
included in the study (3 men, 2 women). They had no prior experience in EUS.
Each participant completed between 20 and 30 supervised EUS-FNA procedures.
All procedures were video-recorded and blindly and independently assessed by
three experts using a validated assessment tool.
Data will be presented as individual and averaged learning curves. Currently the
first participant has finished training and her learning curve is presented in the
figure below.
Differences in the acquisition of skills between trainees will be presented. Prelim-

inary data suggest that performance of approximately 25 procedures secures basic
competence in EUS-FNA for mediastinal staging.

4723
A Delphi study to create grade-specific competencies for a trust-wide
non-invasive ventilation training programme
Anand Shah, Roger Sharpe, Thungo Kuwani. Postgraduate Medical Education,
North West London Hospitals Trust, London, United Kingdom

Introduction: Non-invasive ventilation (NIV) is an expanding treatment modality
for respiratory failure and is increasingly used in non-specialist acute areas. Al-
though comprehensive national guidelines exist, there is no consensus as to the
expected level of competency for non-specialist health professionals.
We used a modified Delphi process to create grade-specific NIV competencies
which were then used to structure a comprehensive grade-based training pro-
gramme.
Method: A 3 round Delphi process was used with an expert panel of 20 respiratory
consultants, registrars, physiotherapists and nurses. A provisional list of compe-
tencies was created following amendment by the expert panel of an initial draft
formulated by literature and peer review. In the second round, competencies were
added or deleted following statistical analysis of grade-based relevancy rating using
a 6-point Likert scale. Competencies where consensus was not reached were resent
in the third round alongside expert viewpoint. Competencies with no consensus
following 3 rounds were deleted. The finalised lists were sent to a selection of
each grade for self-assessment of competency.
Results: A high variability was noted in competency expectation amongst our
expert panel. Self-assessment showed gross lack of competency amongst junior
doctors and nurses with high variability at specialist trainee level.
Conclusion: Competencies were used to create a grade-based training programme
with objective trainee learning outcomes. The study revealed a high level of in-
consistency regarding expectation amongst NIV specialists alongside exposing the
lack of current formal NIV training and weaknesses of an apprenticeship model.

4724
A survey of intensive care medicine training for respiratory specialist trainees
in the United Kingdom
Syed M.H. Kazmi1, Adeel Sahal3, Rizwan Ahmed4, M.J. Naveed5,
Lisa Davies1, Robert Parker1,2 . 1Department of Respiratory Medicine, University
Hospital Aintree, Liverpool, United Kingdom; 2Department of Critical Care
Medicine, University Hospital Aintree, Liverpool, United Kingdom;3Department
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of Respiratory Medicine, Hereford Hospitals NHS Trust, Hereford, United
Kingdom; 4Department of Respiratory Medicine, Leeds Teaching Hospitals NHS
Trust, Leeds, United Kingdom; 5Department of Respiratory Medicine, Royal
Liverpool University Hospital, Liverpool, United Kingdom

Introduction: The UK respiratory medicine curriculum requires trainees to spend
a minimum of 60 working days in intensive care medicine (ICM) [1]. This should
be a dedicated attachment, preferably with ICM on call rather than acute medical
duties.
A previous British Thoracic Society survey found that 10% of trainees had in-
adequate exposure to ICM and just 59% participated in the ICM on call rota
[2].
Aims: To assess availability of ICM training, experience offered, quality of
placement and trainee satisfaction across UK.
Method: Online questionnaires were sent to respiratory trainees in 4 UK training
regions.
Results: The response rate was 56% (121/214). 3 months ICM training was
available to all trainees, 47% (57/121) had completed ICM training of whom 16%
received 6 months experience, 61% had participated in ICM on-call rotas with just
14% having acute medical on-call commitments. 88% achieved ICM curriculum
objectives and 91% were satisfied with their placement. 23% of trainees wished to
gain further ICM accreditation.
Conclusions: The availability of dedicated ICM placements has improved. The
majority of trainees are able to meet curriculum objectives and are satisfied with
their rotation. ICM on call commitment remains regrettably low, as out of hours
care provides invaluable learning opportunity. Supporting trainees wishing to pur-
sue a career in ICM will provide challenges to training programmes and workforce
planning. We plan to expand this survey across UK to assess ICM training at a
national level.
References:
[1] Speciality training curriculum for respiratory medicine 2007, JRCPTB.
[2] Pattani H et al. Critical care as part of respiratory medicine training in the UK.

Thorax 2006;61:1013.

4725
Special interest training in respiratory medicine across Yorkshire: A web
based survey
Akshay Dwarakanath. Department of Respiratory Medicine, Leeds Teaching
Hospitals NHS Trust, Leeds, United Kingdom

Introduction: The Joint Royal Colleges of Physicians Training Board (JRCPTB)
published the training curriculum for Respiratory Medicine in August 2010. It
identified areas of special interest enabling the trainees to undertake additional
training. However, this is not formally recognized and there is no centrally agreed
funding. Current options available for such training include as Out Of Programme
Experience (OOPE) or during research into the subject area concerned.
Aim: To understand the current special areas of interest among trainees in Respi-
ratory Medicine across Yorkshire, United Kingdom.
Method: A web-based questionnaire was designed and all the trainees (n-75) in
the Yorkshire region were invited to complete the survey.
Results: The response rate was 52% (n-39). 69.2% (n-27) had a special area of
interest.

Table 1. Areas of Special Interest (n-27)

Pulmonary Hypertension 3 11.1%
Adult Cystic Fibrosis 3 11.1%
Domiciliary NIV Service 4 14.8%
Lung Transplantation 0 0.0%
Occupational/Environmental Lung Diseases 1 3.7%
Intensive Care Medicine 4 14.8%
Interventional Pulmonology 10 37.1%
Allergy/Immunology 2 7.4%

15/27 (55.5%) agreed that a compulsory module should be implemented in the
training curriculum towards pursuing a special area of interest, whilst 12/27
(44.5%) disagreed. 15/27 trainees considered 12 months as the ideal period for
training, whilst 8/27 chose 6 months and 4/27 opted 3 months.
Conclusion: Majority of the trainees wish to specialize in a specific area of interest
but there seems to be a lack of funding and training opportunities in the form of
fellowships. Improving the current training curriculum will lead to better patient
care and service provision in the National Health Service.

4726
Attitude of chest physicians working in provincial state hospitals, in Turkey
toward continous medical education
Tarkan Ozdemir1, Leyla Yilmaz Aydin2. 1Chest Disease, Corum Chest Disease
Hospital, Corum, Turkey; 2Chest Disease, Duzce University, Medical Faculty,
Duzce, Turkey

Introduction: Continuing medical education is carried out primarily by medical
associations. Bulletins are published on method.
Aim: To investigate post-training status and trends regarding this issue of chest
physicians working in provincial state hospitals

Methods: Questionnaires, that consist of 18 questions about years of work, in-
stitution, participation in congresses and training activities, regular follow-up of
publications and web sites, views about post- training; with permission of Ministry
of Health; was sent to chest physicians. Participants, completed the questionnaire
and sent back anonymously.
Results: 85 of 130 chest physicians in 36 provinces participated. Response rate
was 65%. Average working years was 15.05±8.40. 44.7% were working in state
hospitals and 54.1% were in chest disease hospitals. Participation to congresses on
last 2 years was 3.59±1.62. 28.2% were attending education meetings regularly.
38.8% answered question of “Do you follow a publication regularly?” with “No”.
Participants who do not follow the web sites was 34.1%. While years of work
increased, follow-up of web sites decreased (p=0,00).
Question of “Do you feel yourself declined in terms of professional information
and facilities sometimes?” replied “Yes” by 58.8%.
Question of “Do you want to go institutions providing education on a temporary
working for educational purposes” replied “yes” by who feel themselves declined
in terms of professional information (p=0,008).
Conclusion: We found that our colleagues have been less interested in train-
ing activities.Training activities, independent of personal initiatives, will increase
self-confidence and professional qualifications.

4727
Developing respiratory services – What are the needs of the respiratory
clinician leaders and what can a short course deliver?
Steve Holmes, Nicky Bullen, Stephen Gaduzo, Basil Penney, Sandy Walmsley.
Respiratory Leaders Programme, Primary Care Respiratory Society UK, Smithy
House, Waterbeck, Lockerbie, United Kingdom

Background: The development of services within health care systems is complex
and requires expertise in clinical, economic and managerial issues. Within the UK,
clinicians are being expected to work with managers and commissioners to develop
services. This newly recognised area of work requires personal development. An
ongoing programme of learning was developed to support respiratory leaders in
this increasingly challenging role.
Method: The PCRS-UK have developed bi-annual courses to support clinical
respiratory leaders in understanding the many issues that are required to enable
the leader to influence service development and to support their own teams in
changing services in line with best medical evidence. The course evaluations have
provided useful information on areas that clinicians wish to develop as they move
into leadership roles and demonstrate the potential development from attending a
short course.
Results: 64 participants completed the most recent course. Around 2/3 of dele-
gates provided feedback on their skills/confidence. This demonstrated widespread
requirements in both understanding NHS policy and direction as well as core lead-
ership skills (understanding others, developing groups, organising and chairing
meetings, communicating with commissioners). The course achieved considerable
improvements in confidence and skills in most of these areas.
Conclusions: There is a clear need to support the clinical respiratory leaders of the
future who have considerable developmental needs to complement their clinical
expertise. The areas for this can be identified and a relatively short and focused
course can make a significant impact on these needs.

490. Physiological basis of respiratory disease

P4728
Late-breaking abstract: Comparative analysis of cardiopulmonary and
clinical responses to six minute walking test and maximal exercising test in
obese women
Luciana Di Thommazo-Luporini, Soraia Pilon Jürgensen, Viviane Castello,
Camila Negrão Dias, Rafael Luís Luporini, José Carlos Bonjorno-Júnior, Claudio
Ricardo de Oliveira, Aparecida Maria Catai, Audrey Borghi-Silva. Physiotherapy,
Federal University of Sao Carlos, São Carlos, SP, Brazil Medicine Department,
Federal University of Sao Carlos, Sao Carlos, SP, Brazil Interunits Post Graduate
Program in Bioengineering, University of Sao Paulo, Sao Carlos, SP, Brazil

Background: The six minute walking test on the treadmill (tread6MWT) can
be an efficient method to evaluate the functional capacity in obese population
comparable to cardiopulmonary exercising test (CPET).
Aims: To compare the cardiopulmonary and subjective responses to tread6MWT
and CPET in obese and eutrophic women.
Methods: Fourteen obese women were recruited to obese group (OG) and 15
women to eutrophic group (EG). Both groups performed a CPET and a tread6MWT.
Cardiopulmonary variables and dyspnea level were registered. Absolute limits
of agreement between cardiopulmonary and subjective responses to CPET and
tread6MWT were assessed by Bland–Altman analysis.
Results: OG presented higher oxygen uptake (V’O2), minute ventilation (V’E),
and systolic blood pressure (SBP) than EG (p<0.05) in both tests. There is a
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strong correlation (r=-0.76) between V’O2 and body mass index in the CPET,
as well as heart rate (HR) in the peak of both tests (r=0.77) in OG. The dysp-
nea was higher during CPET than tread6MWT (p<0.05) in both groups. It was
observed the agreement of both tests to identify relative V’O2, V’E, SBP and
HR at the peak of exercise, presenting a mean difference between the tests of:
6.0±5.6 (mL/kg/min), 29.0±16.9 (L/min), 17.5±19.4 (mmHg) and 32.9±19.4
(bpm), respectively [BIAS±SD].
Conclusions: The tread6MWT was able to promote metabolic and cardiopul-
monary responses in agreement to the CPET. The tread6MWT seems to be an
appropriate method to evaluate the functional limitation in obese women without
submitting them to such a significative dyspnea as the CPET does.
Financial support: FAPESP (09/01842-0) and CAPES.

P4729
Late-breaking abstract: Time-dependent effect of acute hypoxia on brain
excitability in healthy humans
Samuel Verges1, Thomas Rupp1, Marc Jubeau2, Bernard Wuyam1,
Stéphane Perrey3, Patrick Levy1, Guillaume Millet2. 1HP2 Laboratory, U1042,
Joseph Fourier University, INSERM, Grenoble, France; 2Exercise Physiology
Laboratory, Jean Monnet University, Saint-Etienne, France; 3Movement To
Health Laboratory, Montpellier-1 University, Montpellier, France

Some studies have shown altered cortex excitability in hypoxemic patients suffer-
ing from COPD or OSAS. Recently, contradictory results regarding the effect of
hypoxia (H) on cortex excitability have been reported in healthy subjects, possibly
depending on H exposure duration. We evaluated the effects of 1 and 3 hours H on
motor cortex excitability, intracortical inhibition and supraspinal voluntary activa-
tion (VA) using transcranial magnetic stimulation (TMS). TMS to the quadriceps
cortex area and femoral nerve electrical stimulations were performed in normoxia
and H (FiO2 = 12%) in 10 healthy subjects. Motor-evoked potentials (MEPs at
50-100% maximal voluntary contraction - MVC), recruitment curves (MEPs at
30-100% maximal stimulator power output at 50% MVC), cortical silent periods
(CSP) and VA were measured. One hour H did not modify any parameters of brain
excitability but reduced VA probably due to the repetition of contractions 1-h apart
(98±2% vs. 95±4%; p=0.01). Conversely, 3 h H significantly increased i) MEPs
of the rectus femoris (RF), vastus lateralis (VL) and vastus medialis (VM) at all
force levels (e.g. at 50% MVC, RF: +26±35%, VL: +15±24%, VM: +17±15%)
and stimulator power outputs (e.g. at 70% maximal power, RF: +17±23%, VL:
+18±37%, VM: +8±15%), and ii) CSP at all force levels (e.g. at 50% MVC, RF:
+23±39%, VL: +27±31%, VM: +24±37%) (all p<0.05), but did not modify VA
(98±1% vs. 97±2%; p=0.21). These data demonstrate a time-dependent H-induced
increase in cortex excitability and intra-cortical inhibition, without changes in VA.
The impact of these cortical changes on physical or cognitive performances needs
to be elucidated to better understand the effects of hypoxemia in patients.

P4730
Late-breaking abstract: Association between serum surfactant protein D
(SP-D) and lung function measurements in self-reported healthy twins
Sofie Lock Johansson1, Quiha Tan2, Anders Schlosser1, Ingrid Titlestad3,
Uffe Holmskov1, Kirsten Kyvik4, Grith Sørensen1. 1Department of
Cardiovaskular and Renal Research, Institute of Molecular Medicine, University
of Southern Denmark, Odense, Denmark; 2Department of Epidemiology,
University of Southern Denmark, Odense, Denmark; 3Department of Pulmonary
Medicine, Odense University Hospital, Odense, Denmark; 4Institute of Regional
Health Services Research, University of Southern Denmark, Odense, Denmark

Introduction: Serum SP-D is suggested to serve as a biomarker in various pul-
monary diseases, and has been showed negatively correlated to FEV1 in COPD.
Aim: The objective of the present study was to investigate the association between
serum SP-D and lung function in normal Danes.
Material and methods: Data of serum SP-D originates from 1,476 self-reported
healthy adult twins.
Association between variables were analyzed by using a multiple linear regression
model using SP-D as response variable and pre-bronchodilatator FEV1 and FVC
as explanatory variables. Intra-pair dependency was taken into account, and data
was adjusted for sex, age and BMI.
Results: There was a significant difference in mean serum SP-D levels in smokers
with and without obstruction. (p<0.05) See table 1.
The association for SP-D with FEV1 and FVC was found to be negative in smokers
(p< 0.001/0.001), but positive in non-smokers (p:0.003/0.002).

SP-D and FEV1%, divided by smoking and airway obstruction

Non-smokers Smokers

NO (N=911) WO (N=38) NO (N=417) WO (N=48)

SP-D 966±490 1061±529 1347±753 1850±1068
FEV, % pred. 100±12 83±13 96±11 76±11

Means ± standardeviations. NO: FEV1/FVC >0.7, WO: FEV1/FVC <0.7

Conclusion and perspectives: Findings indicate opposite phenotypic correlation
between SP-D and FEV1 in smoking and non-smoking individuals. Further analy-
sis of available data will include multivariate twin modelling to investigate whether
there is a genetic correlation between the traits and genetic association analysis to

find out whether such a genetic correlation could be explained by single nucleotide
polymorphisms within candidate genes such as the SFTPD gene.

P4731
Late-breaking abstract: Determination of anaerobic threshold through
different methodologies during ramp protocol in elderly healthy men
Michel Reis1, Ross Arena2, Danilo Berton3, Adriano Barroco3,
Aparecida Catai1, J. Alberto Neder3, Audrey Borghi-Silva1. 1Department of
Physioterapy, Federal University of Sao Carlos, Sao Carlos, SP, Brazil;
2Department of Orthopaedics, University of New Mexico, Albuquerque, NM,
United States; 3Department of Medicine, Federal University of Sao Paulo, Sao
Paulo, SP, Brazil

For assessing the cardiopulmonary integration during aerobic exercise, anaerobic
threshold (AT) has been an important index of performance. Additionally, the
respiratory compensation threshold (RCT) has been useful for determining per-
formance of quasi-maximum intensities (Wasserman et al., 1983). The aim of this
study to identify the anaerobic threshold (AT) obtained from the V-slope method,
visual inspection of oxihemoglobin (O2Hb) and deoxihemoglobin (HHb) curves
and compare findings with the heteroscedastic (HS) method applied to VCO2, heart
rate (HR) and HHb data. Fourteen healthy-men were subjected to cardiopulmonary
testing (CPX) on a cycle-ergometer until physical exhaustion. Biological signals
collected during CPX included: ventilatory variables; spectroscopy by NIRS; and
HR by a cardiofrequencymeter. We observed temporal equivalence and similar val-
ues of power, VO2 (mL/min), VO2 (mL kg-1 min-1) and HR at AT by the detection
methods performed. In addition, by the Bland-Altman plot (Fig. 1), HR confirmed
the good agreement between the methods with biases between -1.3 and 3.5 bpm.

In conclusion: (i) all detection methods were sensitive in identifying AT, including
the HS applied to HR and (ii) the methods showed a good correlation in the
identification of AT. Thus the results support the HR seems to be a valid parameter
in determining the AT of the individuals in our study (Grants: FAPESP)

P4732
Cytokine expression in the diaphragm of rats breathing against subacute
hypoxic conditions
M. Dominguez, S. Pascual, M. Sabaté, F. Sánchez, C. Casadevall, E. Barreiro,
J. Gea. Respiratory Medicine-CEXS, Hospital Mar-IMIM. UPF. CIBERES-ISCIII,
Barcelona, Spain

COPD patients show muscle damage and an increase in the expression of local
cytokines in their diaphragms. The paracrine role of these cytokines still remains
controversial.
Objective: To analyze the effects of subacute hypoxia on the diaphragm muscle.
Methods: Wistar rats (n=8/group) were exposed to: (1) hypoxia (FIO2 0.10)
+placebo, (2) normoxia +placebo, (3) hypoxia +Infliximab [monoclonal antibody
that results in the blockade of TNF-α receptors], and (4) normoxia +Infliximab for
2 weeks in all cases. At the end of the study period diaphragm and gastrocnemius
muscles as well as blood samples were obtained. Molecular and cellular indices of
muscle damage, oxidative stress, cytokine expression and activation of regenera-
tion pathways were obtained using morphometry, Western-blot, spectrophotometry,
ELISA, luminometry and RT-PCR.
Results: Although rats exposed to hypoxia showed higher levels of expression of
different cytokines (TNF-α, IL-6, INF-g) in their diaphragms than the control ani-
mals (normoxia), no differences were observed in muscle damage, oxidative stress
and biomarkers of muscle regeneration. Inhibition of TNF-α action in hypoxic
animals resulted in an even higher expression of local cytokines with no relevant
changes in the other variables when compared with hypoxic animals receiving
placebo. No changes were observed in either limb muscle or blood in any of the
groups.
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Conclusions: Hypoxia induces local inflammation in respiratory muscles of hy-
poxic rats. This effect appears to be selective for respiratory muscles and can
be related to changes in their mechanical loading and its mismatching with the
oxygen delivery to the muscle.
Funded: SAF07-62719, CIBERES, SEPAR & SOCAP.

P4733
The impact of aerobic exercise on lung inflammation and remodeling in
experimental emphysema
Isabela Guimarães1, Gisele Padilha1, Miquéias Lopes-Pacheco1,
Patricia Marques1, Mariana Antunes1, Nazareth Rocha2, Edson Assis3,
Hugo Faria-Neto3, Raquel Magalhaes1, Debora Xisto1, Patricia Rocco1.
1Laboratory of Pulmonary Investigation, Carlos Chagas Filho Biophysics
Institute, Federal University of Rio de Janeiro, Rio de Janeiro, Brazil;
2Department of Physiology, Fluminense Federal University, Niterói, Brazil;
3Laboratory of Immunopharmacology, FIOCRUZ, Rio de Janeiro, Brazil

This study investigated the impact of aerobic exercise on lung inflammation and
remodeling in experimental emphysema. 32 BALB/c mice were assigned into 2
groups. In control (C) animals, saline was intratracheally (it) injected, whereas
emphysema mice received porcine pancreatic elastase (ELA, 0.1 UI, it). Saline and
ELA were it injected once a wk during 4 wks. After the last wk, C and emphysema
groups were further randomized into subgroups: sedentary and exercise. Exercise
mice ran on a motorized treadmill, at moderate intensity (8-12 m.min-1), 5% grade,
30 min/day, 3 times a wk for 4 wks. 24-h after the last session, lung mechanics and
morphometry, as well as cytokines and total cell count in bronchoalveolar lavage
fluid (BALF) and blood were measured. Echocardiographic analysis was done be-
fore and after emphysema induction and at the end of the experiment. The sedentary
emphysema group presented, compared to C: 1) reduced lung static elastance; 2)
increased lung hyperinflation and elastic fiber content; 3) augmented levels of KC
[murine interleukin (IL)-8 homolog], tumor necrosis factor-α, interferon-γ, and
IL-10; and 4) pulmonary arterial hypertension, evidenced by increased pulmonary
flow acceleration. Aerobic exercise: 1) improved lung mechanics, 2) reduced lung
hyperinflation, and the number of cells and levels of these cytokines in BALF
and blood, 3) diminished elastic fiber content, and 4) restored pulmonary flow
acceleration to C values. In conclusion, in the present elastase-induced emphysema
model, 4 weeks of aerobic exercise modulated the inflammatory process and acted
on lung remodeling, improving pulmonary function.
Supported by: INCT-INOFAR, FAPERJ, PRONEX, CNPq

P4734
Regular and moderate exercise prevents airway remodeling in a murine
model of chronic allergic asthma
Cynthia Samary1, Carla Araujo1, Isabela Guimaraes1, Johnatas Silva1,
Adriana Silva1, Mariana Antunes1, Patricia Marques1, Bruno Dias2, Ilka Abreu2,
Nazareth Rocha3, Vera Capelozzi4, Patricia Rocco1. 1Laboratory of Pulmonary
Investigation, Carlos Chagas Filho Biophysics Institute, Federal University of Rio
de Janeiro, Rio de Janeiro, Brazil; 2Laboratory of Inflammation, Carlos Chagas
Filho Biophysics Institute, Federal University of Rio de Janeiro, Rio de Janeiro,
Brazil; 3Department of Physiology, Fluminense Federal University, Niterói,
Brazil; 4Department of Pathology, University of Sao Paulo, Sao Paulo, Brazil

The present study investigated whether regular and moderate aerobic exercise
might prevent airway remodeling in experimental chronic allergic asthma. For this
purpose, 48 BALB/c mice were assigned into 2 groups: sedentary (S) and trained
(Tr). Tr group ran on a motorized treadmill, at moderate intensity (8-12 m.min-1),
5% grade, 30 min/day, 3 times a week for 8 wks. At 8 wks, animals were further ran-
domized into 2 subgroups to be immunized and challenged with ovalbumin (OVA)
or to receive saline using the same protocol (C). Aerobic exercise continued until the
end of the protocol. Echocardiographic analysis was done before, at 4 and 8 weeks
of training, and after asthma induction. Twenty-four hours after the last challenge,
trained, compared to sedentary mice, presented: 1) an increase in systolic output,
left ventricular mass, and end-diastolic volume; 2) a reduction in airway resistance,
viscoelastic pressure, static elastance, eosinophil infiltration, smooth-muscle actin
expression, and collagen fiber content in airways and lung parenchyma; 3) a
decrease of transforming growth factor-β levels in bronchoalveolar lavage fluid
(BALF) and blood; 4) an increase in interferon-γ in BALF and blood; 5) an
augment of interleukin (IL)-10 in blood but a reduction in BALF; and 6) a decrease
in IL-5 and IL-13 only in BALF. In conclusion, regular and moderate aerobic
exercise was effective in preventing airway and lung parenchyma remodeling in
the present murine model of chronic allergic asthma, improving lung function.
Supported by: INCT-INOFAR, CNPq, PRONEX, FAPERJ, CAPES

P4735
Repeated mannitol or NaCl hyperosmolar exposure of bronchial epithelial
cells to mimic exercise-induced airways damage
Laura Chimenti1,2, Roberta Santagata2, Vincenzo Bellia1, Ramon Farrè1, Maria
R. Bonsignore2. 1Unity of Biophysics and Bioengineering, Faculty of Medicine,
University of Barcelona, Barcelona, Spain; 2DIBIMIS, Section of Pneumology,
University of Palermo, Palermo, Italy

Hyperosmolarity of the airway surface lining fluid might be involved in exercise-

induced airway epithelial damage. Hyperosmolarity causes release of interleukin
8 (IL-8) by bronchial epithelial cells (BEC) in vitro, but the effects of repeated
hyperosmolar exposure on BEC are unknown. 16HBE cells were exposed to NaCl
or Mannitol (Mann) (320, 640, 960, 1280 mOsm/kg H2O) in culture medium for
10 or 40 min for 3 consecutive days; at 24 h after each exposure, supernatants were
collected and stored at -80 C for subsequent IL-8 measurements (R&D System,
UK). Cell viability was examined by MTT assay. JNK phosphorylation (pJNK)
was assessed by Western Blot. Repeated exposure to NaCl or Mann for 10 min at
any concentration did not affect IL-8 release. Exposure of 16-HBE cells to NaCl or
Mann at 640-1280 mOsm/kg H2O for 40 min increased IL-8 concentration at days
1 and 2 compared to untreated cells (p<0.0001); however, IL-8 release decreased
at days 2-3 compared to day 1 (p<0.05). Repeated NaCl or Mann treatment for 10
min decreased cell viability by 10-20% (p<0.0001), while hyperosmolar exposure
for 40 min decreased cell viability in an dose-dependent manner at day 1 and
dramatically at days 2-3 (-60% for NaCl, -40% for Mann at highest concentrations,
p<0.0001). NaCl was cytotoxic compared to Mann (p<0.05). PJNK expresssion
increased dose-dependently with hyperosmolarity at days 1-2 but decreased at day
3; IL-8 release was blocked by a specific JNK inhibitor (SP600125). Therefore,
hyperosmolar exposure acutely activates BEC through JNK activation, whereas
prolonged hyperosmolar exposures repeated for 3 days decrease IL-8 release likely
due to major epithelial damage.

P4736
Acute exposure to mechanical forces deteriorates lung structure and function
in a mouse model of emphysema
Margit Szabari1,2, Susumu Sato3, Harikrishnan Parameswaran1,
Elizabeth Bartolák-Suki1, Zoltán Hantos2, Béla Suki1. 1Department of Medical
Physics and Informatics, University of Szeged, Szeged, Hungary; 2Biomedical
Engineering Department, Boston University, Boston, United States; 3Department
of Pulmonary Medicine, Kyoto University Hospital, Kyoto, Japan

Mechanical forces have been suggested to accelerate the deterioration of lung
structure and function in emphysema. To test this, we used C57BL/6 mice treated
with porcine pancreatic elastase (N=48) or left intact as controls (N=16). At 2, 7 or
21 days after treatment, mice were ventilated (Vt=8 ml/kg, 240/min) for 1 h with
or without deep inspirations (DI, inflation to 35 hPa airway pressure twice/min).
FRC was measured in a plethysmograph and tissue elastance (H) was calculated
from respiratory impedance. After the experiment, lungs were fixed at 20 hPa
pressure and sections were stained with hematoxylin-eosin or a modified Verhoeff
method to visualize elastin. Independent of time, DI increased FRC (p<0.001)
and independent of DI, FRC increased with time (p<0.001). Compared to control,
H decreased in the no-DI 7- and 21-day groups (p<0.001, p=0.009). Compared
to no-DI, H decreased in the DI groups (p<0.001). DI had a significant effect
on FRC and H in controls. Alveoli were grouped as small, medium and large
airspaces according to their equivalent diameters (D). DI reduced D of the small
airspaces in the 21-day group (p<0.001) suggesting that as the DIs rupture a septal
wall, many small airspaces surrounding the newly formed larger airspace reduce
their size. The coefficient of variation of elastin increased with time in treated
groups (p<0001) reflecting heterogeneous remodeling, but this was not affected
by DIs. Our results suggest that acute mechanical forces rupture septal walls with
a subsequent increase in FRC and a decrease in small airspace diameters in a time
dependent manner during disease progression.
Supported by grants NIH HL090757 and OTKA 66700.

P4737
Aerobic exercise training attenuates the decrease in heart rate variability
induced by exposure to cigarette smoke in mice
Alessandra C. Toledo1, Josemara Brito2, Renato M. Magalhães1, Agostinho
C. Caleman-Neto1, Bernardo Camilo1, Francine Almeida1, Petra Mello1, Clarice
R. Olivo1, Fernanda D.T.Q.S. Lopes1, Chin J. Lin2, Paulo H.N. Saldiva2, Mílton
A. Martins1. 1Internal Medicine, School of Medicine of University of Sao Paulo,
Sao Paulo, Brazil; 2Pathology, School of Medicine of University of Sao Paulo,
Sao Paulo, Brazil

Smoking has been shown to influence the tone of the autonomic nervous system as
reflected by heart rate variability (HRV) a predictor of increased cardiac risk and
aerobic exercise (AE) training has been described as capable to modulate the HRV.
Objective: This study evaluated the temporal effects of aerobic exercise in the
HRV in mice exposed to cigarette smoke (CS).
Methods: C57Bl6 mice were divided in 4 groups: Control, Smoke, Exercise
and Smoke/Exercise. Smoke groups were exposed to CS for 30min/day (twice),
5days/week for 12 weeks. Exercise groups were trained at moderate intensity for
60min/day, 5days/week for 12 weeks. HRV was measured at baseline and 2, 4, 6, 8,
10 and 12 weeks after the last CS exposure and/or AE session. HRV was measured
by a cuff (noninvasive tool) applied to the base of the mouse tail coupled to
PowerLab system. The following parameters were used: heart rate (HR), HRV for
time domain (standart deviation of normal beats [SDNN] and root mean square of
successive differences in the heart beat interval [RMSSD]) and frequency domain
(low frequency [LF], high frequency [HF] and LF/HF ratio).
Results: Exposure to CS decreased SDNN and RMSSD values after 6 weeks
(p<0.001, compared to control group) where it remained until 10 weeks and AE
training reverted this effect. Exposure to CS also decreased HF only after 6 weeks
(p<0.01) compared to control group and this effect was reverted to AE training.
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Conclusion: Our results suggest that AE training at moderate intensity have bene-
ficial effects on cardiac autonomic nervous function, a clinically relevant predictor
of cardiovascular morbidity and mortality, in mice exposed to cigarette smoke.

P4738
Site of ROS production by mitochondria of skeletal muscle of patients with
COPD
Luis Puente-Maestu1, Javier de Miguel1, Luis Álvarez-Sala2, Alberto Tejedor3,
Alberto Lázaro3, Elena Ojeda1, Teresa Gómez1, Alvar Agustí4. 1Neumología,
Hospital Gregorio Marañón/Universidad Complutense de Madrid, Madrid,
Spain; 2Medicina Interna, Hospital Gregorio Marañón/Universidad Complutense
de Madrid, Madrid, Spain; 3Nefrología Experimental, Hospital Gregorio
Marañón/Universidad Complutense de Madrid, Madrid, Spain; 4Neumología,
Servicio Neumologia (Hospital Clínic de Barcelona), Fundación Caubet-Cimera
and CIBER Enfermedades Respiratorias (CIBERES), Barcelona, Cataluña, Spain

Rationale: Exercise-induced oxidative stress is well documented in patients with
chronic obstructive pulmonary disease (COPD).
Objective: To study the specific site(s) of reactive oxygen species (ROS) produc-
tion in the Vastus Lateralis (VL) of COPD patients.
Methods: VL biopsies were obtained during lung cancer surgery in 11 COPD
(67±7 yrs; FEV1 = 54.1±12pp) and 10 controls (66±10 yrs; FEV1 = 92±13pp).
Mitochondrial respiration (V’O2m) and ROS output before and after inhibition
with rotenone (complex-I), malonate (complex-II) and antimycin-A (complex-III)
were determined in mitochondria and submitochondrial fragments.
Results: V’O2m were 2.8±0.7 vs 2.7±0.5 mmol min-1 kg-1 (n.s) and respiratory
control rate 7.2±1.5 vs 6.1±1.5; p=0.097 (controls/COPD). H2O2 outputs by
mitochondria oxidizing complex-I substrates were 51±6 and 150±35 pmol h-1

mg-1 (p<0.001) respectively or 0.8% and 2.1% of the V’O2m. While antimycin-A
greatly increased (×7) H2O2 output both in mitochondria and submitochondrial
particles in both groups, rotenone only did it in submitochondrial particles. In
mitochondria it instead decreased H2O2 output as it did malonate, both upstream
blockers of the electron flux to complex-III.
Conclusions: Only the ROS generated at complex-III are secreted by the mi-
tochondria. We interpret that this is due to the spatial orientation of complex-I
(towards the matrix) and III towards de intermembrane space), being in the first
case largely neutralized by the antioxidant system of the mitochondrial matrix.

P4739
Role of systemic and muscle oxidative stress and cytokines in patients with
lung cancer cachexia
Esther Barreiro, Pilar Ausin, Francisco Sanchez, Ester Puig-Vilanova,
Juana Martinez-Llorens, Victor Curull, Joan Broquetas, Joaquim Gea.
Pulmonology Dpt-URMAR, IMIM-H.Mar,CIBERES, UPF, UAB, PRBB,
Barcelona, Spain

Oxidative stress and proinflammatory cytokines are involved in muscle mass loss
in several conditions such as COPD and cancer cachexia.
Objectives: To explore redox balance, inflammation, proteolysis, signaling path-
ways and muscle structure in the vastus lateralis of patients with lung cancer
cachexia.
Methods: Molecular markers of oxidative stress and proteolysis, proinflammatory
cytokines, signaling pathways, and muscle fiber types, size, and damage were
assessed in the vastus lateralis and blood of patients with lung cancer with and
without cachexia, patients with COPD and cachexia, and healthy volunteers (con-
trols). All patients and control subjects were clinically evaluated (body composition
and exercise capacity).
Results: Compared to controls, COPD patients and patients with lung cancer
exhibited exercise limitation and muscle dysfunction, increased muscle oxida-
tive stress and activation of proteolytic pathways. Cachexia in both COPD and
lung cancer patients, compared to healthy controls, also induced greater levels of
muscle oxidative stress, proteolysis, damage and atrophy, along with increased sys-
temic oxidative stress, and worsened peripheral muscle dysfunction and exercise
tolerance.
Conclusions: Within peripheral muscles, lung cancer induced functional, struc-
tural, and molecular alterations, which were significantly worsened when cachexia
developed. These results may offer potential therapeutic targets for the management
of COPD and cancer associated cachexia.
Funded by: SEPAR 2007, MTV3-07-1010, 2009-SGR-393, FIS 05/2458 &
CIBERES.

P4740
Iron deficiency as a novel biomarker of functional impairment in patients
with chronic obstructive pulmonary disease (COPD)
Diego A. Rodriguez1, Josep Roca2, Alba Ramirez-Sarmiento3, Isabel Blanco2,
Joaquim Gea3, Anael Barberan2, Yolanda Torralba2, Ane Arbillaga2, Joan
Albert Barbera2, Jordi Vilaro4, Mauricio Orozco-Levi3. 1Respiratory, Hospital
Clínic i Provincial de Barcelona (ICT), CIBERES, IDIBAPS; Universidad de
Barcelona and Grupo de Investigación en Lesión, Respuesta Inmune y Función
Pulmonar, IMIM-Hospital del Mar; CEXS-Univers; 2Respiratory, Hospital Clínic
i Provincial de Barcelona (ICT), CIBERES, IDIBAPS; Universidad de Barcelona,
Barcelona, Spain;3Respiratory, Grupo de Investigación en Lesión, Respuesta

Inmune y Función Pulmonar, IMIM-Hospital del Mar; CEXS-Universidad
Pompeu Fabra, Barcelona, Spain; 4Respiratory, Hospital Clínic i Provincial de
Barcelona (ICT), CIBERES, IDIBAPS; Universidad de Barcelona and Facultad
de Ciencias de la Salud Blanquerna, Universidad Ramol Llull, Barcelona, Spain

Introduction: The role of iron deficiency (IrDe) on exercise intolerance has not
been explored in patients with COPD. We hypothesized that IrDe could represent
a potentially treatable factor in the functional impairment of COPD patients.
Methods: We evaluated 80 COPD patients (FEV1 43±15% pred; PaO2 71±11
mmHg; BMI 27±4 kg/m2; Charlson Index 2.5±1.2; 18% current smokers) with-
out anemia. IrDe was defined as a ferritin level <100 μg/L, or a ferritin level
between 100-299 μg/L, and a transferrin saturation <20%. We measured both
cycloergometer endurance time (ET) and six minute walking distance (6mWD) to
evaluate associations between training responses and IrDe.
Results: Forty percent (n=32) of the patients showed IrDe. Iron deficiency did not
show association with demographic or pulmonary function variables. But, patients
with IrDe showed lower ET (226±25 vs. 362±21 sec, p<0,001) and lower 6MWD
(81±5 vs. 100±6%pred., p<0.01) than those without iron deficiency. Accordingly,
IrDe was associated with increased the risk of decreased ET (OR: 4.16; IC: 1.48-
11.7; p = 0.007), and decreased 6MWD (OR de 3.82; IC: 1.22-8.81; p=0.018).
Moreover, endurance training response assessed by ET was lower in IrDe patients
(�265±64 vs. �459±82 sec) than in the COPD without such deficiency.
Conclusions: IrDr shows a high prevalence in COPD patients and discloses a
significant association with aerobic capacity. Evaluation of the potential benefit of
a specific treatment of IrDe in COPD appears to be warranted.

P4741
Predictors for developing hypoxic respiratory failure in COPD – A 3-year
follow-up
Eirunn Waatevik Saure1, Tomas M.L. Eagan2, Robert L. Jensen3, Per S. Bakke1,
Marianne Voll-Aanerud2, Einar Thorsen1, Jon A. Hardie1. 1Institute of Medicine,
University of Bergen, Bergen, Norway; 2Department of Thoracic Medicine,
Haukeland University Hospital, Bergen, Norway; 3Internal Medicine, Pulmonary
Division, University of Utah, Salt Lake City, UT, United States

Background: The risk of developing respiratory failure rises with increasing
severity of COPD. Still, it is unknown which clinical and pulmonary function
measurements are associated with subsequent development of hypoxic respiratory
failure.
Methods: 401 subjects from the Bergen COPD Cohort Study, aged 40-75 years,
GOLD stage II-IV, underwent repeated clinical and pulmonary function measure-
ments including arterial blood gases over 3 years. Sex, age, smoking, and baseline
measures of FEV1, RV/TLC-ratio, PaO2, PaCO2, and Fat Free Mass Index (FFMI)
were analyzed as possible predictors for developing hypoxemia. We used both
bivariate and multivariate Cox proportional hazards analyses, with the time from
baseline normoxemia until the first event of hypoxemia (PaO2<8kPa) as a measure
of event free time. 73 (18%) of the 401 patients were hypoxemic at baseline and
excluded from the analyses.
Results: Within the three years of follow-up, a total of 46 patients (14%) devel-
oped hypoxemia. In bivariate Cox proportional hazards analyses, baseline FEV1,
RV/TLC, FFMI, PaO2, and PaCO2 were significantly associated with developing
hypoxemia. After multivariate Cox proportional hazards analyses, the following
measures remained significantly associated with developing hypoxemia:

Variable HR (95% CI) p

RV/TLC ratio (%) 1.014 (1.003–1.025) 0.012
PaO2 (kPa) 0.220 (0.129–0.375) 0.000
FFMI (kg/m2) 0.907 (0.830–0.992) 0.032

Conclusion: High RV/TLC-ratio, low PaO2, and low fat free mass index were
predictors for developing hypoxemic respiratory failure in a 3 years follow-up of
COPD patients.

P4742
Plasma vitamin D concentration and clinical characteristics in clinically
stable patients with moderate COPD
Elisabeth Romme1, Lidwien Graat-Verboom1, Erica Rutten2, Frank Smeenk1,
Martijn Spruit2 , Emiel Wouters3. 1Respiratory Medicine, Catharina Hospital,
Eindhoven, Netherlands; 2Program Development Centre, Centre of Expertise for
Chronic Organ Failure, Horn, Netherlands; 3Respiratory Medicine, Maastricht
University Medical Center, Maastricht, Netherlands

Introduction: Vitamin D deficiency is associated with poor functional perfor-
mance in patients with COPD. However, most research is limited to patients with
severe COPD, whilst vitamin D deficiency also occurs in GOLD stage II patients
(Janssens et al. Thorax 2010). Therefore, we aimed to investigate differences in
clinical characteristics in clinically stable GOLD stage II patients with and without
vitamin D deficiency.
Methods: 159 patients with COPD GOLD stage II (age 69±9 yrs; FEV1 65±9%
pred; 58% men) recruited at the outpatient consultation office of the Catharina
Hospital were included. Vitamin D deficiency was defined as plasma 25(OH)D
concentration <50 nmol/L. BMI, FEV1, RV/TLC, arterial pO2, MRC dyspnea,
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six-minute walk distance (6MWD) and score on the BODE index were assessed.
The number of sunshine hours 2 months before blood sampling was determined
using data from the Royal Netherlands Meteorological Institute.
Results: Vitamin D deficient patients had higher RV/TLC, lower pO2, worse
6MWD, higher BODE score and less sunshine hours.

Vit D deficient, N=77 Normal vit D, N=82

Men, % 56 61
Age, y 69±9 69±9
BMI, kg/m2 27±6 27±4
FEV1, % pred 64±9 66±9
RV/TLC, % pred 126±16 120±18*
pO2, mmHg 77±10 82±11*
Modified MRC 0.6±0.9 0.5±0.8
6MWD, m 316±117 364±105*
BODE, points 2.2±1.8 1.5±1.3*
Sunshine hours, hr 127±65 161±55*

*p≤0.05.

After correction for confounders, vitamin D deficiency was associated with lower
pO2, higher BODE score and less sunshine hours (all p≤0.03).
Conclusions: Vitamin D deficiency is common in COPD GOLD stage II patients.
Moreover, patients with vitamin D deficiency were characterized by lower arterial
pO2, worse exercise performance and higher BODE score.

P4743
Effects of sildenafil and the association of sildenafil-sixtasentan on the
NO/CO transfer factor in low landers exposed to high altitude
Jean-Benoît Martinot1, Claire de Bisschop2, Cristina Scoditti3 ,
Chantal Dedobbeleer4, Maria Overbeek5, Robert. Naeije4, Hervé Guenard6.
1Pneumology, Ste. Elisabeth, Namur, Belgium; 2Physiologic Adaptations to
Physical Activities, Poitiers University, Poitiers, France; 3Pneumology, University
of Bari, Bari, Italy; 4Cardiology, Erasme University Hospital, Brussels, Belgium;
5Pneumology, VU University Medical Center, Amsterdam, Netherlands;
6Department of Physiopathology and Cardiology, Erasme University Hospital,
Brussels, Belgium; 7Laboratory of Physiology, University of Bordeaux, Bordeaux,
France

Little is known about the CO/NO lung transfer in low landers (LL) exposed to
hypoxic environment without previous acclimatisation. The acute expected rise
of the arterial pulmonary pressure (sPAP) can modify the capillary lung volume
(Vc) and the conductance for CO (DmCO). We studied the effects of sildenafil
and the association sildenafil-sixtasentan on the lung diffusion in 26 LL subjects
transported to Cerro de Pasco (4300 m) in 2 or 3 days. sPAP was acquired using
a Cx50 echocardiographic system. The tests were done at arrival and repeated 5
days later under a placebo, double blind randomised trial. The data are corrected
for haemoglobin concentration.
Results:

Variables (units) Sea level Altitude Day 2 & 3 Placebo Sildenafil Sildenafil
+ Sixtasentan

DmCO/VA 102.3 (9.8) 107.9 (9.7)* 106,8 (20,9) 104,6 (20,5) 109,8 (21,5)
Vc corr/VA 100.1 (12.3) 131.8 (20.3)* 115,7 (22,7) 111,8 (21,9) 120 (23,5)

Data are presented as mean (sd). VA: alveolar volume. No statistically significant difference at
5% between groups was observed UNDER TRIAL. *Statistically difference at 5% vs SEA.

sPAP increased between sea level and altitude from a mean (± sem) of 23.1 (3.9)
to 32 (7.6) mmHg without significant differences in cardiac index and mitral E/Ea
ratio.
Conclusion: Acute exposure to high altitude leads to a recruitment of lung capil-
laries associated to the expansion of the exchange surface (DmCO/VA) and to a
48% increase in sPAP. Acclimatisation is accompanied by a spontaneous decrease
of Vc after one week. The arterial pulmonary vasodilators had no effect on Vc,
suggesting that the mean capillary lung pressure remained constant.

P4744
Exercise pathophysiology in patients with chronic mountain sickness
Herman Groepenhoff1, Mart Van der Plas2, Sophia Beloka3, Vitalie Faoro3,
Marieke Overbeek1, Fransico Villafuerte4, Robert Naeije5. 1Pulmonolgy, VU
University Medical Center, Amsterdam, Netherlands; 2Pulmonolgy, OLVG,
Amsterdam, Netherlands; 3Kinesiology, Free University, Erasme, Brussels,
Belgium; 4Physiology, University, Lima, Peru; 5Physiology, Free University,
Erasme, Brussels, Belgium

Introduction: Patients with chronic mountain sickness (CMS) are characterized
by excessive erythrocytosis, severe hypoxemia and occasionally pulmonary hyper-
tension, that may lead to exercise limitation. However, cardio-pulmonary exercise
test (CPET) parameters in this patient group have not been established yet.
Methods: 12 CMS, 14 healthy high- (HH) and 10 lowlanders (LL) were included
to perform a maximal CPET. CMS and HH performed their test at 4350m above
sea level (Cerro de Pasco, Peru). LL also underwent CPET at sea level.

Results: CMS compared to HH and LL at sea level reached the same VO2max
but decreased SpO2. However CMS had increased haemoglobin (HB). VE/VCO2
slope was decreased in CMS compared to HH and LL at altitude but not different
from sea level LL (table 1). Figure 1 shows that the ventilatory response to exercise,
was decreased in CMS compared to HH and LL at altitude (p<0.001) but not
different from sea level LL.

LL sea level LL HH CMS

VO2max, ml/kg 39±8# 31±7 32±7 32±5
SpO2max, % 98±2#*$ 78±7* 88±3$ 81±5
HB, gr/dl 14±2#*$ 16±2$ 18±2$ 24±2
VE/VCO2slope 34±4#* 50±4$ 47±5$ 39±5

p<0.05: #vs LL; *vs HH; $ vs CMS.

Conclusion: Patients with CMS have a preserved aerobic capacity with a ven-
tilatory response identical to LL at sea level but blunted ventilatory adaptation
compared to HH and LL at altitude likely explained by preserved oxygen delivery
because of increased hemoglobine. This study was supported by a grant from
Pfizer

491. Molecular: pathology of infectious and
inflammatory lung disease

P4745
Induced sputum differential gene expression implicates increased p38
signalling activity in severe asthma
Katherine Baines1,2, Jodie Simpson1,2, Lisa Wood1,2 , Rodney Scott3 ,
Peter Gibson1,2. 1Respiratory Medicine, The University of Newcastle, Newcastle,
NSW, Australia; 2Respiratory and Sleep Medicine, Hunter Medical Research
Institute, John Hunter Hospital, Newcastle, NSW, Australia; 3Information Based
Medicine, The University of Newcastle, Newcastle, NSW, Australia

Rationale: There is an urgent need for further insight into the characteristics and
classifications of severe asthma. A thorough understanding of the mechanisms
underlying the disease processes is essential to this.
Objective: To investigate the mechanisms of severe asthma through differential
gene expression and pathways analysis of sputum gene expression profiles.
Methods: Induced sputum was collected from participants with severe asthma
(n=12), defined by the presence of poor asthma control (ACQ>1) or airflow ob-
struction (FEV1%predicted<80, FEV1/FVC%<70), despite treatment with high-
dose inhaled corticosteroid (>1000μg) and long-acting β-agonist, and compared to
mild and moderate asthma (uncontrolled (n=21) and controlled (n=21)) and healthy
controls (n=13). Gene expression profiles were generated (Illumina Humanref-8
V2) from sputum RNA and analysed using GeneSpring GX11.
Results: In severe asthma, 1236 genes were altered compared to controlled asthma,
and 1723 genes were altered compared to healthy controls. Only 48 genes were
altered between uncontrolled and controlled asthma. There was enrichment of
genes in the p38 signalling pathway associated with severe asthma compared to
both controlled asthma and healthy controls. The transforming growth factor-β
receptor, interleukin-2 and epidermal growth factor receptor 1 pathways were also
enriched in severe asthma when compared to healthy controls.
Conclusions: Severe asthma is associated with substantial differences in sputum
gene expression that underlie unique cellular mechanisms that are not just associ-
ated with loss of asthma control. The p38 signalling pathway may be important in
the pathogenesis of severe asthma.

P4746
Sputum gene expression of mast cell tryptase and carboxypeptidase A3 are
increased in eosinophilic asthma
Katherine Baines1,2, Jodie Simpson1,2, Lisa Wood1,2 , Rodney Scott3 ,
Peter Gibson1,2. 1Respiratory Medicine, The University of Newcastle, Newcastle,
NSW, Australia; 2Respiratory and Sleep Medicine, Hunter Medical Research
Institute, John Hunter Hospital, Newcastle, NSW, Australia; 3Information Based
Medicine, The University of Newcastle, Newcastle, NSW, Australia

Rationale: Little is known regarding the presence and activity of mast cells in the

866s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



WEDNESDAY, SEPTEMBER 28TH 2011

airway lumen across asthma inflammatory phenotypes. Sputum gene expression
of the mast cell specific proteases may serve as markers of mast cell activation in
asthma.
Objective: To investigate if sputum gene expression of mast cell specific proteases
is associated with asthma inflammatory phenotype.
Methods: Induced sputum was collected from participants with asthma (n=59;
eosinophilic n=17; neutrophilic n=12; mixed granulocytic n=12; and paucigranulo-
cytic n=18) and healthy controls (n=17). Gene expression profiles were generated
(Illumina Humanref-8 V2) from sputum RNA. Mast cell tryptase (TPSAB1),
carboxypeptidase A3 (CPA3) and chymase (CMA1) data were extracted and
investigated for their relationship to asthma phenotype.
Results: Gene expression of tryptase and carboxypeptidase A3 was significantly
different among the 5 groups (p<0.0001). There was no difference in chymase
expression. Tryptase mRNA was increased (p<0.01) in eosinophilic asthma com-
pared to neutrophilic asthma, paucigranulocytic asthma and healthy controls.
Carboxypeptidase A3 mRNA was increased (p<0.01) in eosinophilic asthma
compared to neutrophilic asthma, mixed granulocytic asthma, paucigranulocytic
asthma and healthy controls. Tryptase (r=0.58 p<0.0001) and carboxypeptidase A3
(r=0.59 p<0.0001) expression was strongly correlated with sputum eosinophils.
Conclusions: Gene expression of mast cell tryptase and carboxypeptidase A3 is
increased in eosinophilic asthma. Airway mast cells are important in eosinophilic
asthma and have a unique phenotype associated with expression of tryptase and
carboxypeptidase A3 but not chymase.

P4747
Coordinate regulation of IL-4 and IL-13 expression in human T cells: 3C
analysis for DNA looping
Xin Yao1, Wei Song1, Wangjian Zha1, Peter J. Barnes2, Ian M. Adcock2,
Andrew L. Durham2. 1Department of Respiratory Disease, First Affiliated
Hospital of Nanjing Medical University, Nanjing, Jiangsu, China; 2National
Heart and Lung Institute, Imperial College London, London, United Kingdom

Over 5.4 million adults receive treatment for asthma in the UK. Asthma is a chronic
allergic disorder characterised by chronic inflammation. Type 2 T helper (TH2)
are an important component in the development of the asthma and the response
to allergens, producing the cytokines interleukin (IL) -4 and IL-13. In TH2 cells,
production of the cytokines IL-4, IL-5, and IL-13 in a co-ordinate manner. Th2
cytokine expression is controlled by cooperation between transcription factors
GATA-3 and Nuclear factor of activated T-cells -1 (NFAT1).
The genes encoding these cytokines are located together the same chromosomal
region, 5q31.1 in humans. We have investigated the co-ordinated expression of
IL4 and IL13 in the TH2 model cell line HUT78. Using chromatin immunoprecip-
itation (ChIP) and re-ChIP analysis we have shown that in HUT78 cells GATA-3
is associated with the IL4 and IL13 promoter regions. Additionally, following
stimulation CD3/28 antibodies NFAT1 rapidly translocates to the nucleus and be-
comes associated with the promoter regions and GATA3. Finally, using Chromatin
Conformation Capture (3C) we demonstrate looping of DNA at the IL4 and IL13
promoters to bring them into close proximity with each other. This suggests that
the formation of a transcriptional hub under the control of GATA-3 and NF-AT
drives co-ordinate TH2 cytokine production.

P4748
microRNA profiling in pulmonary fibroblasts in COPD
Corry-Anke Brandsma1, Stephanie Christenson3, Joshua Campbell3,
Marnix Jonker1, Marc Lenburg3, Avi Spira3, James Hogg4, Dirkje Postma2,
Wim Timens1. 1Pathology and Medical Biology, University Medical Center
Groningen, University of Groningen, Groningen, Netherlands; 2Pulmonary
Diseases, University Medical Center Groningen, University of Groningen,
Groningen, Netherlands; 3Bioinformatics Group, Dept of Pulmonary and Critical
Care Medicine, Boston University School of Medicine, Boston, United States;
4Pathology and Laboratory Medicine, University of British Columbia James
Hogg Research Centre, Vancouver, Canada

COPD is characterized by emphysema with loss of extracellular matrix (ECM),
and (small) airways disease with increased ECM deposition and airway wall thick-
ening. How both processes can occur in close proximity in one lung is unknown
and needs more attention. Fibroblasts are the principal cells involved in ECM
production in the lung. MicroRNAs are small RNAs that can cause downregulation
of target protein expression. We hypothesize that microRNA-mediated differences
between COPD and healthy fibroblasts, and additionally airway and parenchymal
fibroblasts, contribute to the airway and parenchymal changes in COPD.
We profiled microRNA expression in pulmonary fibroblasts from severe COPD
patients and controls to investigate effects of COPD, smoking (ex-smokers vs
current smokers) and fibroblast type (airway vs parenchymal fibroblasts).
Using linear models we found 42 microRNAs differentially expressed in COPD
patients, 25 between ex-smokers and current smokers and 45 between airway and
parenchymal fibroblasts in COPD (p<0.01). Interestingly some of the microRNAs
differentially expressed in COPD fibroblasts, i.e. mir-181d and mir-296-5p, are
also differentially expressed in lung tissue in relation to emphysema severity
(Christenson, S.A. et al. Am J Resp Crit Care Med 2010;181:A2024). COPD and
smoking had similar effects on several microRNAs, including mir-181d, mir-296-
5p, mir-29b1*, mir-23* and mir-202, suggesting a possible mechanism for the
link between smoking and COPD development. Furthermore, mir-155 expression

was decreased in COPD and within COPD in airway fibroblasts. Given the role
of mir-155 in airway remodeling (Rodriguez, A. et al. Science 2007; 316:608-11)
this microRNA could be important in the airway changes in COPD.

P4749
microRNA-34a and microRNA 199a-5p in COPD and their control of HIF-1α

expression in pulmonary vasucular endothelial cells
Shiro Mizuno1, Jose Gomez-Arroyo1 , Aysar Alhussaini1, Donatas Kraskauskas1,
Carlyne Cool2, Herman Bogaard3, Norbert Voelkel1. 1Pulmonary and Critical
Care Medicine Division, Virginia Commonwealth University, Richmond, VA,
United States; 2Department of Pathology, University of Colorado Health Science
Center, Aurora, CO, United States; 3Pulmonary Division, VU University Medical
Center, Amsterdam, Netherlands

Rationale: MicroRNAs (miRNA) are small noncording RNAs that silence target
gene expression post-transcriptionally, and their impact on gene expression has
been reported in various diseases. In the lungs from COPD patients, increased
expression of tumor suppressor p53 and decreased expression of HIF-1α have been
reported. However, the regulatory roles of these miRNAs in COPD lungs have not
been evaluated.
Objective: To assess the expression of miRNAs known to be associated with p53
and HIF-1α expression in lung tissues from patients with COPD/emphysema.
Methods: Lung tissue samples from 55 patients were included in this study. Total
RNA and miRNA extracted from lung tissues were used for RT-PCR analysis
focused on miR-20b, miR-34a, miR-107, miR-199a-5p and miR-210. HIF-1α and
p53 protein expression, AKT phosphorylation was measured by Western blot
analysis. Gene silencing of HIF-1α and transfection of miR34a and miR-199a-5p
precursor RNAs were performed in cultured human pulmonary microvascular
endothelial cells (HPMVEC).
Measurements and main results: miR-34a and miR-199a-5p expression was
increased and the phosphorylation of AKT was decreased in COPD lungs. Trans-
fection of the miR34a precursor decreased the phosphorylation of AKT, and
transfection of the miR-199a-5p precursor decreased HIF-1α and VEGF protein
expression in HPMVEC.
Conclusions: These data indicate that miR-34a and miR-199a-5p contribute to
the pathogenesis of emphysema, via decreasing the expression of HIF-1α and
increasing the expression of p53 in the lung and thereby affecting the HIF-
1a/VEGF-dependent lung structure maintenance program.

P4750
Preventing the consequences of Z alpha-1 accumulation in vivo
Sam Alam1, Jicun Wang1, Sabina Janciauskiene2, Ravi Mahadeva1. 1Medicine,
Addenbrookes Hospital, University of Cambridge, Cambridge, England, United
Kingdom; 2Medicine, Addenbrookes Hospital, University of Cambridge,
Cambridge, England, United Kingdom; 3Pulmonology, Hannover Medical
School, Feodor-Lynen str 23, Hannover, Germany; 4Medicine, Addenbrookes
Hospital, University of Cambridge, Cambridge, England, United Kingdom

The Z variant (E342K) of α1-antitrypsin (AT) polymerizes and accumulates in
hepatocyte endoplasmic reticulum (ER) resulting in neonatal hepatitis and liver
cirrhosis. The secretory defect leaves lungs vulnerable to elastolysis and early-
onset emphysema. Prevention of Z-AT polymerization can be achieved in vitro by
targeting strand 4a of the AT molecule. Here we evaluate whether Ac-TTAI-NH2

(4M) would inhibit Z-AT polymerization in vivo. HEK293 cells transfected with
Z-AT exhibited a significantly reduced AT secretion compared to M-AT cells;
p=<0.001, due to retention of Z-AT in inclusion bodies. Electron microscopy
demonstrated distension of rough ER in Z-AT cells in keeping with aggregation of
Z-AT polymers. ELISA and Western blot with an anti-polymer antibody detected
Z-AT polymers exclusively in inclusion bodies of Z-AT cells, 2468±145ng/ml,
p=<0.001. 4M significantly reduced Z-AT polymers in inclusions in a dose-
dependent manner; 5μg, 2181.7±26.2ng/ml p=0.006; 10μg, 1576±164.7ng/ml
p=0.001 and 20 and 30μg completely prevented polymer formation, p=<0.001.
Supernatant AT concentrations and anti-elastase activity from Z-AT cells was re-
stored by 20μg 4M compared to Z-AT, p=<0.001. Functional activity of secreted
AT after treatment with 4M was confirmed by its ability to form an SDS-stable
complex with elastase as shown by immunoblot. These findings are the first evi-
dence that inhibitors of Z-AT polymerization can prevent its cellular accumulation
and restore plasma levels in vivo, and as such is a major step towards treatment of
patients with Z-AT related lung and liver disease.

P4751
Cigarette smoke exposure directly induces increased ubiquination and
impairs hypoxic-angiogenic signalling in skeletal muscles
Vladimir Basic1, Hongwei Yao2, Irfan Rahman2, Allan Sirsjö1, Samy
M. Abdel-Halim3,4 . 1Department of Clinical Medicine, Örebro University,
Örebro, Sweden; 2Department of Enviromental Medicine, University of Rochester
Medical Center, New York, United States; 3Respiratory Medicine & Allergology,
Uppsala University, Uppsala, Sweden; 4Respiratory Medicine & Allergology,
Danderyd Hospital, Stockholm, Sweden

Objectives: Pulmonary cachexia syndrome (PCS) is a common occurrence in
COPD patients and is directly correlated with increased rate of mortality in these
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patients. We have recently identified overexpression of von Hippel-Lindau (VHL)
mRNA and protein in skeletal muscles of COPD patients. This would exert a
negative impact on muscle capillarization by impairing the signal transduction of
hypoxia-inducible factor (HIF) to vascular endothelial growth factor (VEGF). It
is unclear if VHL overexpression is a primary event induced by cigarette smoke
(CS) or if it occurs secondary to development of COPD.
Methods: 129SvJWT littermates mice were exposed to CS or air during 6 months.
The gastrocnemius skeletal muscles were collected and analyzed for expression
of the various components of the hypoxic-angiogenic signalling cascade including
HIF-1, VHL and VEGF using quantitative RT-PCR and western blots.
Results: Exposure of 129SvJWT mice to cigarette smoke induced a significant
overexpression of HIF-1 mRNA (p*=0.03 vs. controls). Likewise, significant VHL
mRNA and protein overexpression were elicited (p***=0.00063 vs. controls). By
contrast, VEGFa mRNA expression was not altered (p=0.88).
Conclusion: The current results demonstrate VHL overexpression in skeletal mus-
cles of normal mice exposed to CS. This is in analogy and further confirms our
recent findings in skeletal muscles of COPD patients. Thus VHL overexpression
appears to be an early primary event related to CS exposure rather than a secondary
occurrence to development of the COPD pathology.

P4752
BAMBI – A TGF-β pseudoreceptor with possible functional involvement in
COPD and NTHI infection
Sebastian Marwitz1, Daniel Droemann2, Jan Rupp2, Kristina Rohmann2,
Sinia Osbahr2, Arthur-Jochen Ulmer3, Kristina Röschmann3, Mahdi Abdullah1,
Holger Schultz1, Ekkehard Vollmer1, Peter Zabel4, Klaus Dalhoff2,
Torsten Goldmann1. 1Clinical and Experimental Pathology, Research Center
Borstel, Borstel, SH, Germany; 2Medical Clinic III, University of Lübeck,
Lübeck, SH, Germany; 3Department of Immunology and Cell Biology, Research
Center Borstel, Borstel, SH, Germany; 4Medical Clinic, Research Center Borstel,
Borstel, SH, Germany

TGF-β signaling in non-malignant pulmonary diseases to date is still controver-
sially discussed. Nontypeable Haemophilus influenzae (NTHI) may play a role in
the pathogenesis of chronic obstructive pulmonary disease (COPD) as an infectious
trigger. Comparably few data are available regarding the influence of acute and
persistent infection on tissue remodeling and repair factors such as transforming
growth factor (TGF)-β. Here we show that the TGF-β pseudoreceptor BAMBI is
expressed in the human lung.
NTHI infection was analyzed in lung tissues obtained from COPD patients and
controls utilizing a human ex vivo and in vitro models. Detection of NTHI was
achieved by in situ hybridization (ISH). For characterization of TGF-β] signal-
ing molecules, transcriptome array analyses were conducted. Expression of the
TGF-pseudoreceptor BMP and Activin Membrane-bound Inhibitor (BAMBI) was
analyzed using immunohistochemistry (IHC), ISH and RT-PCR. CXC chemokine
ligand (CXCL)-8, tumor necrosis factor (TNF)-alpha and TGF-β expression were
evaluated in lung tissue and cell culture using ELISA.
An infection with NTHI was detected in vivo in 38% of the COPD patients in
contrast to 0% of controls. Transcriptome arrays showed no significant changes
of TGF-β receptors 1 and 2 and Smad-3 expression, whereas a strong expression
of BAMBI with upregulation after in vitro infection of COPD lung tissue was
demonstrated. BAMBI was expressed ubiquitously on alveolar macrophages (AM)
and on alveolar epithelial cells (AEC).
We show for the first time a considerable expression of the TGF pseudoreceptor
BAMBI in the human lung. BAMBI is upregulated in response to NTHI infection
in COPD lung tissue in vivo and in vitro.

P4753
Elevated osteoprotegerin in COPD is potentially regulated by oxidative stress
dependent glycogen synthase kinase-3β and β-catenin signalling
Masako To, Catherine E. Charron, Sergei A. Kharitonov, Peter J. Barnes,
Kazuhiro Ito. Airway Disease Section, National Heart and Lung Institute,
Imperial College, London, United Kingdom

We recently reported that sputum osteoprotegerin (OPG) in COPD is higher than
that in controls and is a potential biomarker in COPD (To M et.al. CHEST 2010
Dec 2 [Epub ahead of print]). However, the molecular mechanism involved in OPG
elevation in COPD was not clarified yet. Here we investigated the role of glycogen
synthase kinase-3β (GSK-3β) and β-catenin in OPG transcription, especially under
oxidative stress.
A549 cells, an alveolar epithelial cell line, were treated with cigarette smoke
conditioned media (CSM), and β-catenin protein was determined by westernblot.
CSM induced OPG release (measured by ELISA) with a maximum induction of
147% and also increased β-catenin protein expression in a concentration-dependent
manner with a maximum induction of 161%. A549 cells were transfected with
β-catenin siRNA using lipofectamine for specific knockdown (KD) of β-catenin,
and IL-1β stimulated OPG production by the A549 cells was measured by ELISA.
β-catenin KD showed significantly lower OPG production at baseline and after
IL-1β stimulation compared to non- transfected controls (466±13 pg/ml in β-
catenin KD and 1712±35pg/ml in wild type without IL-1β, and 1213±37 pg/ml
in β-catenin KD and 2669±16pg/ml in wild type under IL-1β stimulation). The
inhibitor of GSK-3β, which controls β-catenin stabilisation, significantly increased
OPG production with a maximum induction of 161% and with EC50 of 1.2 mM.

Thus, defect of GSK-3β causes β-catenin expression, leading upregulation of OPG.
This will be a new insight on molecular mechanism of COPD pathogenesis.

P4754
Overexpression of chitinase 3-Like 1/YKL-40 in lung-specific
IL-18-transgenic mice, smokers and COPD
Yuki Sakazaki, Tomoaki Hoshino, Satoko Takei, Masanori Sawada, Hanako Oda,
Shin-Ichi Takenaka, Haruki Imaoka, Kazuko Matsunaga, Hisamichi Aizawa.
Resipirology, Neurology and Rheumatology, Kurume University, Kurume, Japan

In this study, we analyzed the lung mRNA expression profiles of murine model
of COPD, lung-specific IL-18-transgenic mice using microarray analysis. In the
IL-18-transgenic mice, the expression of 608 genes was found to fluctuate more
than 2-fold in comparison with control WT mice, and was clustered into 4 groups.
The expression of 140 genes was constitutively increased at all ages, that of 215
genes increased gradually with aging, that of 171 genes decreased gradually with
aging, and that of 82 genes decreased temporarily at 9 weeks of age. Interestingly,
the levels of mRNA for the chitinase-related genes chitinase 3-like 1 (Chi3l1),
Chi3l3, and acidic mammalian chitinase (AMCase) were significantly higher in
the lungs of transgenic mice than in control mice. The level of Chi3l1 protein
increased significantly with aging in the lungs of IL-18 transgenic, but not WT
mice. Previous studies have suggested that Chi3l3 and AMCase are IL-13-driven
chitinase-like proteins. However, IL-13 gene deletion did not reduce the level of
Chi3l1 protein in the lungs of IL-18 transgenic mice. Furthermore, the protein level
of YKL-40, the human homolog of Chi3l1, was significantly (P <0.01) higher in
serum samples from smokers (331.8±37.0 ng/mL, n = 28) and COPD patients
(268.9±32.3 ng/mL, n = 45) than in those from non-smokers (177.8±22.6 ng/mL,
n = 30). In COPD patients, there was a significant negative correlation between
serum level of YKL-40 and%FEV1. Chitinase-related genes may play an import
role in establishing pulmonary inflammation and emphysematous changes.

P4755
Lung fibroblasts from COPD patients presented a reduced response to
TGF-β1 for proliferation and elastin synthesis
Jing Zhang1, Lian Wu2, Ming-Xiang Feng3, Paul Sexton2, Chun-Xue Bai1,
Mervyn J. Merrilees4, Peter Black2, Peter Black2. 1Department of Pulmonary
Medicine, Zhongshan Hospital of Fudan University, Shanghai, China;
2Department of Pharmacology and Clinical Pharmacology, University of
Auckland, Auckland, New Zealand; 3Department of Thoracic Surgury, Zhongshan
Hospital of Fudan University, Shanghai, China; 4Department of Anatomy,
University of Auckland, Auckland, China

Rationale: Insufficiency in repair capacity of fibroblasts might contribute to this
phenomenon. In this study, the stimulative effect of TGF-β1 on proliferation and
elastin production was investigated in human primary lung fibroblasts.
Methods: The subjects were classified into COPDand control group according
to GOLD criteria. Fibroblasts were cultured from lung tissue. Proliferation was
measured with Alamar Blue method. mRNA and protein level for elastin was
measured using real-time RT-PCR and Fastin Elastin assay respectively. The per-
centage of increase of proliferation and elastin production with 1ng/ml TGF-[beta1]
incubation was calculated for fibroblasts from each subject.
Results: Totally 18 subjects were included, with 8 in control group and 10 in
COPD group. There were no significant differences between the two groups in
age, gender or smoking history. FEV1 for COPD group and control group was
1.56±0.38L and 2.25±0.39L respectively (p=0.0012). COPD fibroblasts showed
a slower proliferation than control fibroblasts, with a reduced response to TGF-β1
treatment (the percentage of increase being 123±20% vs 174±17%, p=0.0001).
The percentage of increase in proliferation was positively correlated with FEV1
(p=0.009). Despite an increase in the mRNA expression and protein secretion for
elastin, the promotive effect of TGF-β1 on elastin synthesis which was observed
in fibroblasts from control subjects was diminished in fibroblasts from COPD
patients.
Conclusions: Our findings suggested that COPD fibroblasts have a decreased
response to TGF-β1 in both proliferation and elastin secretion, supporting the
impaired repair mechanism in the development of COPD.

P4756
AntagomiR directed against miR-20a restores BMP signaling in
hypoxia-induced pulmonary hypertension in vivo
Matthias Brock1,2, Michelle Trenkmann1, Colin Schwarzwald3, Silvia Ulrich2,
Max Gassmann4, Louise Ostergaard4, Steffen Gay1, Rudolf Speich2,
Lars Huber2. 1Center of Experimental Rheumatology, University Hospital Zurich,
Zurich, Switzerland; 2Working Group of Pulmonary Hypertension, University
Hospital Zurich, Zurich, Switzerland; 3Equine Department, Vetsuisse Faculty,
University Zurich, Zurich, Switzerland; 4Institute of Veterinary Physiology,
University Zurich, Zurich, Switzerland

Introduction: Dysregulated expression of the bone morphogenetic protein (BMP)
receptor type II (BMPR2) is a pathogenetic hallmark in the development of
pulmonary hypertension (PH). We recently demonstrated that microRNA 20a
(miR-20a) represses the expression of BMPR2. Here we investigated the therapeu-
tic potential of antagonizing miR-20a in an in vivo model of PH.
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Methods: For in vivo inhibition of miR-20a, antagomiR-20a (A-20a) was injected
intraperitoneally into mice with hypoxia-induced PH. After three weeks of hypoxia,
morphometry and blood gas analysis were performed. RNA levels of miR-20a,
BMPR2, Smad5, and Id2 were assessed by real-time PCR in hearts and lungs.
Results: Intraperitoneal injection of A-20a resulted in significant down regulation
of miR-20a in lungs. When exposed to hypoxia, animals treated with A-20a
developed less right ventricular hypertrophy as evidenced by relative heart weight.
Treatment with A-20a reduced the hemoglobin levels and, moreover, the acid-base
status (base deficit) approached the baseline values of normoxic animals. Molec-
ular analysis showed down regulation of BMPR2 mRNA levels in lung tissue by
hypoxia (0.79±0.24 fold, p=0.039). A-20a abrogated the hypoxia induced down
regulation of BMPR2 and led to significant up regulation of BMPR2 (1.62±0.18
fold, p<0.001). We detected increased expression of Smad5 (1.29±0.19 fold,
p=0.003) and the BMP target gene Id2 (1.43±0.40 fold, p=0.02) in lung tissue of
A-20a treated mice suggesting improved BMP signaling.
Conclusion: Our data underpin the importance of miR-20a in the BMP signaling
and emphasize the need for further studies to address the therapeutic potential of
antagomiRs for the human disease.

P4757
Adrenergic receptor blocker reverses cardiac metabolic remodeling and
improves right ventricular function in experimental pulmonary hypertension
Jose Gomez-Arroyo1 , Shiro Mizuno1, Laszlo Farkas1, Donatas Kraskauskas1,
Daniela Farkas1, Ayser Husseini1, Antonio Abbate2, Herman Bogaard3,
Norbert Voelkel1. 1Pulmonary and Critical Care, Virginia Commonwealth
University, Richmond, VA, United States; 2Cardiology, Virginia Commonwealth
University, Richmond, United States; 3Pulmonary Division, VU University
Medical Center, Amsterdam, Netherlands

Albeit right ventricular failure (RVF) is a major complication in patients with
pulmonary arterial hypertension, the knowledge on the pathobiology of RVF is
still incomplete and RV-targeted therapies are practically non-existent. Since a
metabolic switch has been reported for left heart failure, we sought to describe any
potential changes in cardiac fuel metabolism and mitochondrial function in RVF.
PAH was induced in S-D rats by a combination of a VEGF-receptor blocker
followed by 4 weeks of 10% hypoxia (SuHx).Gene expression was evaluated by
RT-PCR and confirmed by western blot. Rats were treated with vehicle/carvedilol
for 4 weeks after hypoxia exposure.RV function was measured by echocardiogram
and reported as TAPSE.
As an initial step, we evaluated the expression of PGC1α, a master regulator
of cardiac energetics and mitochondrial biogenesis.SuHx RV tissue had a 60%
downregulation of PGC1α when compared to controls (p<0.001).PGC1α target
genes codifying enzymes for fatty acid metabolism were decreased, whereas
major glycolysis genes were upregulated.These changes strongly correlated with
decreased TAPSE (R2=0.77,p<0.001).Furthermore, SuHx RV tissue showed a
downregulation of TFAm (a critical regulator for mtDNA maintenance) which
was associated with abnormal mitochondrial morphology shown by electron mi-
croscopy.Carvedilol treatment, a drug known to improve RVF, completely restored
PGC1α expression and reversed the gene expression profile.
Our data suggests a switch in cardiac substrate utilization and mitochondrial dys-
function during RVF. We propose carvedilol as a potential treatment to reverse this
metabolic switch.

P4758
Plasma protein profiling in alpha-1-antitrypsin deficiency
Helen Stone1, Douglas Ward2, Robert Stockley3. 1ADAPT Project/Department of
Lung Function and Sleep, Queen Elizabeth Hospital Birmingham, Birmingham,
United Kingdom; 2Department of Cancer Science, University of Birmingham,
Birmingham, United Kingdom; 3ADAPT Project/Department of Lung Function
and Sleep, Queen Elizabeth Hospital Birmingham, Birmingham, United
Kingdom

Introduction: Alpha-1-antitrypsin deficiency (ATD) results in an imbalance of
proteases and antiproteases with proteolytic destruction of lung parenchyma, and
subsequently early onset emphysema. We hypothesised changes in plasma pep-
tides/proteins would be detectable and could provide potential biomarkers to predict
a response to treatment in patients with ATD receiving augmentation therapy.
Methods: Mass spectrometry was used to identify proteolytic fragments in plasma
following neutrophil activation by ionophore or the addition of neutrophil elastase
(NE). 72 paired plasma samples from the EXACTLE trial, taken at baseline and
6 months, were subsequently analysed using weak cation exchange beads and
MALDI-TOF-MS, to determine whether any of the protein fragments generated
in vitro were present in clinical samples and changed significantly in response to
augmentation.
Results: Following neutrophil activation or the addition of NE to plasma 325
peptides from 32 proteins were identified. 207 peptide peaks were detected in the
spectra of the EXACTLE patients. T Tests were performed to determine whether
or not the peak intensities of the peptides changed with treatment. Of these, 12
were significantly different in the treatment group, yet unchanged in the placebo
group. The most significant of these had a p value of 2.08E-05.
Conclusion: Changes in the plasma peptidome can be found in patient plasma
after the addition of calcium ionophore and NE. Some of these changes can be
detected in plasma pre/post augmentation. We aim to use more in depth proteomic

approaches to further characterise changes in the plasma peptidome, and determine
clinical utility as a guide to monitoring and treatment in ATD.

P4759
TRPA1 expression and characterisation in patients with chronic cough
Shoaib Faruqi1, Ann Campbell2, Alyn Morice1. 1Division of Cardiovascular and
Respiratory Medicine, Castle Hill Hospital, University of Hull, Cottingham,
United Kingdom; 2Department of Histopathology, Hull Royal Infirmary, Hull,
United Kingdom

Aim: The TRPA1 ion channel is thought to have an important role in the cough
reflex. It has been shown that inhalation of cinnamaldehyde, a specific agonist of
TRPA1, induces cough in normal human volunteers. We wanted to determine the
expression and characterisation of the TRPA1 receptor in human lung tissue.
Methods: Bronchial biopsies were obtained from patients with the Cough Hyper-
sensitivity Syndrome on fibre-optic bronchoscopy. Lung resection samples were
obtained from patients undergoing lung resection for lung cancer. Dorsal root
ganglia were used as a positive control. These tissue samples were analysed by
immunohistochemistry with a specific TRPA1 antibody.
Results: Samples from 14 patients (11 males, mean age 56 years) with the Cough
Hypersensitivity Syndrome and 10 lung resection samples (6 males, mean age 68
years) were obtained. All the tissue samples stained for TRPA1. The TRPA1 stain
was avidly taken up by the bronchial epithelium, smooth muscle bundles and nerve
tissue.
Conclusion: We have described the distribution of TRPA1 ion channel in lung
tissue. TRPA1 is agonised by several environmental irritants and endogenous
mediators of inflammation. The presence of TRPA1 ion channel in bronchial
mucosal nerves and epithelium suggests an important role in the cough reflex.
The localisation of these ion channels on smooth muscle could suggest a role in
asthmatic inflammation as well.

P4760
Expression of the Bcl-2 binding protein beclin 1 in human idiopathic
pulmonary fibrosis
Davide Scozzi1, Salvatore Mariotta1, Emanuela Cherubini2, Vittorio Pietrangeli1 ,
Manuela Del Forno1, Luca Tabbì1, Lara Pisani1, Pierdonato Bruno1,
Alberto Ricci1. 1Dipartimento di Medicina Clinica e Molecolare, Università la
Sapienza, Roma, Italy; 2Centro Ricerche, Ospedale San Pietro, Roma, Italy

Autophagy is the main cellular route for degradation of long-lived proteins and
cytoplasmic organelles and its dysregulation contributes to the pathogenesis of
different disease. In some settings it seems to be interconnected with apoptosis. In
this regard the binding of the anti-apoptotic protein Bcl-2 with a key regulator of
autophagy as Beclin 1 seems to down-regulate both apoptosis and autophagy. It is
known that fibroblasts in idiopathic pulmonary fibrosis (IPF) acquire resistance to
apoptosis but no data are available about the regulation of autophagy in IPF. Here
we examined the expression of Beclin 1 and Bcl-2 in human IPF fibroblasts before
and after cisplatin exposure.
We performed immunohistochemistry for Beclin 1 on sections of lung biopsies
obtained from patients affected with IPF (n=25) histologically normal (n=5) or
with emphysema (n=5). In 4 IPF, 2 normal and 2 emphysema the tissue was
used to isolate lung fibroblasts. We performed Western Blot analysis and co-
immunoprecipitation for Bcl2 and Beclin 1 on cultured fibroblasts before and after
cisplatin exposure.
Expression of Beclin 1 in fibroblasts from IPF was down-regulated in comparison
with normal and emphysema while the anti-apoptotic protein Bcl-2 was over-
expressed. Treatment of fibroblast cell cultures with cisplatin induced a significant
increase in Beclin 1 but a reduction in Bcl-2 expression in IPF fibroblasts. The
immunoprecipitation of Bcl-2 and the following immunodetection of Beclin 1
indicate that Bcl-2 is mainly bound to Beclin 1.
The modified expression of Beclin 1 and Bcl-2 in human IPF fibroblasts in compar-
ison with normal ones seems to suggest the possibility of an autophagic/apoptosis
system dysfunction.

492. Bronchoalveolar lavage and biomarkers in
diffuse parenchymal lung disease

P4761
Overexpression of matrix metalloproteinase-7 (MMP-7) in bronchoalveolar
lavage fluid (BALF) of IPF and lung cancer patients
Katerina Samara1,2, Ioannis Giannarakis1,2, Ismini Papanikoalou2, Irini Lambiri1,
Nikos Siafakas1, Katerina Antoniou1,2 . 1Thoracic Medicine, Medical School,
University of Crete, Heraklion, Greece; 2Laboratory of Molecular and Cellular
Biology, Medical School, University of Crete, Heraklion, Greece

It is long recognised that lung cancer has an increased frequency in idiopathic

869s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



WEDNESDAY, SEPTEMBER 28TH 2011

pulmonary fibrosis (IPF), raising questions regarding the similarity of IPF and lung
cancer biology. Matrix metalloproteinases regulate remodelling of the extracellular
matrix, an important function for pathological processes such as angiogenesis,
tissue repair and tumor invasion. We aim to assess the expression of this pathway
in BALF samples of lung cancer patients and compare with IPF patients to examine
possible pathogenetic links between these two lethal pulmonary diseases.
We prospectively studied 23 newly diagnosed patients, with non small cell lung
cancer (NSCLC), 10 IPF patients and 10 healthy controls (C). MMP2, MMP7,
MMP9, TIMP1 and TIMP2 mRNA expression levels were measured in BALF by
real time RT-PCR. MMP7 protein levels were measured in BALF supernatants
using ELISA kit.
mRNA expression of MMPs 2,7,9 and TIMP1 was significantly increased in lung
cancer compared to controls (p<0.05). The IPF population showed decreased
expression of the aforementioned MMPs in comparison with lung cancer while
did not show significant difference at the mRNA level in comparison to con-
trols. MMP7 protein levels (pg/μl) were significantly higher in both NSCLC and
IPF populations compared to controls (NSCLC: 24.69±4.18, IPF: 18.65±2.11,
C=9.76±1.92, with p values: NSCLCvsC p=0.032, IPFvsC p=0.005).
Increased expression of MMP-7 in both m-RNA and protein level may suggest a
common link between those lethal disorders. Given that our population was newly
diagnosed, the over-expression of these markers could be predictive of tumor
progression, migratory behaviour and metastasis potential.

P4762
Expression profiling of Th17 cell activators revealed elevation of STAT-3 in
progressing sarcoidosis
Regina Fillerova1, Eva Kriegova1, Tereza Tomankova1, Frantisek Mrazek1,
Monika Zurkova2, Vitezslav Kolek2, Martin Petrek1. 1Laboratory of
Immunogenomics and Proteomics, Institute of Molecular and Translational
Medicine, Medical Faculty of Palacky University and University Hospital,
Olomouc, Czech Republic; 2Department of Pulmonary Diseases and
Tuberculosis, Medical Faculty of Palacky University and University Hospital,
Olomouc, Czech Republic

Sarcoidosis is a Th1/Th17 multisystem inflammatory disorder of unknown aetiol-
ogy. Although Th17 cells have been implicated in sarcoidosis and its progression,
there is limited information about the molecules involved in the Th17 immune
response in sarcoidosis and its phenotypes.
We, therefore, investigated, mRNA expression of Th17 pathway activators (IL-6,
IL-21, IL-23, TGFbeta, RORC, STAT-3) together with the cytokines produced
by Th17 cells (IL-17A, IL-17F, IL-22) by quantitative RT-PCR in bronchoalve-
olar (BAL) cells from 77 sarcoidosis patients (S) and 20 control subjects (C);
subanalysis was performed in sarcoid phenotypes.
Of studied Th17 activators, IL-6 (mean S/C; 0.37/0.04, p=0.0001), IL-21
(0.002/0.001, p=0.001), IL-23 (0.06/0.02, p=0.001), TGFbeta (0.86/0.51, p=0.02)
and RORC (0.06/0.02, p=0.0002) were up-regulated in sarcoidosis vs. controls.
Expression of Th17 cytokines did not differ between sarcoidosis and controls
(p>0.05). The expression profiling in remitting (n=27) and progressing (n=40)
sarcoidosis, as assessed by the disease outcome after 2 years, revealed elevation
of STAT-3 in progressing sarcoidosis (p=0.01).
In conclusion, increased expression of Th17 activators (IL-6, IL-21, IL-23, TGF-
beta, RORC) was observed in sarcoid BAL cells irrespective of clinical phenotype.
Enhanced expression of STAT-3, an essential regulator of Th17 cells, was detected
in patients with progressing sarcoidosis. Further studies on the role of STAT-3 and
Th17 cells in the progression towards the fibrosis in sarcoidosis are needed.
Grant support: IGA MZ CR NS/11117, IGA MZ CR NS/10267, PU LF_2010_008.

P4763
Fibrocytes are detected in bronchoalveolar lavage (BAL) fluid in idiopathic
pulmonary fibrosis (IPF)
Raphael Borie1,2, Christophe Quesnel1,3, Sophie Phin1, Marie-Pierre Debray1,4,
Joelle Marchal-Somme1, Kiet Tiev5, Paul Soler1, Monique Dehoux1,6,
Bruno Crestani1,2. 1Inserm U700, Faculté Xavier Bichat, Paris, France; 2Service
de Pneumologie A, Hopital Bichat, Paris, France; 3Service de Réanimation
Chirurgicale, Hopital Tenon, Paris, France; 4Service de Radiologie, Hopital
Bichat, Paris, France; 5Service de Médecine Interne, Hopital Saint Antoine,
Paris, France; 6Laboratoire de Biochimie A, Hopital Bichat, Paris, France

Introduction: Fibrocytes are circulating precursors for fibroblasts. Their role in
the pathogenesis of IPF is debated. Blood Fibrocytes are increased in patients with
IPF, but there are no data concerning BAL. The aim of this study was to determine
whether fibrocytes are present in the alveolar space and identify their prognostic
value.
Methods: We detected and quantified fibrocytes by FACS (CD45+, Collagen1+)
in BAL from 26 patients with IPF (3 exacerbations), 8 patients with Systemic
Sclerosis and lung involvement, and 11 controls. BAL cells were cultured to isolate
alveolar fibroblasts. MCP-1 and CXCL12 were measured in BAL fluid.
Results: Fibrocytes were not detected in controls, but were detected in 14/26
IPF (54%) and 4/8 SSc. Median% fibrocytes was 2.5% [0,4-19,7] in IPF, 3.0%
[2.7-3.7] in SSc (NS). Fibroblasts were cultured from BAL in 12/26 IPF (46%),
5/8 SSc (65%) and 2 controls (P= 0,04). The detection of fibrocytes was not
associated with demographics, delay from diagnosis, fibrosis HRCT score, or%
survival but was associated with lower DLCO. Fibrocytes did not correlate with

MCP-1 and CXCL12 BAL concentration and was not associated with the presence
of fibroblasts in culture.
Conclusion: Fibrocytes are detected in BAL fluid in about half patients with IPF
and SSc. Their prognostic significance is uncertain.

P4764
Characterization of myofibroblasts cultured from small volumes of diagnostic
bronchoalveolar lavage fluid samples
Riitta Kaarteenaho1, Henna Karvonen1, Terttu Harju1, Raija Sormunen2,
Elisa Lappi-Blanco3, Meeri Keinänen4, Heta Merikallio1, Siri Lehtonen4.
1Department of Medicine, Respiratory Research Unit, Oulu University Hospital,
Oulu, Finland; 2Biocenter Oulu, University of Oulu, Oulu, Finland; 3Department
of Pathology, Oulu University Hospital, Oulu, Finland; 4Department of Anatomy
and Cell Biology, Inst. of Biomedicine, University of Oulu, Oulu, Finland

Myofibroblasts are supposed to have a key role in pathogenesis of fibrotic lung
diseases. Our aim was to standardize process for culturing cells from small volumes
of diagnostic bronchoalveolar lavage (BAL) fluid samples and to characterize the
cultured cells. Small volumes of BAL samples were collected from 98 patients
that underwent bronchoscopy and BAL for diagnostic purposes. Cells were vi-
sualized by electron and immunoelectron microscopy. Proliferation and invasion
capacities as well as stem cell properties of the cells were evaluated. Colonies of
proliferating fibroblast type cells could be seen in 62% of samples. The success
rate varied significantly based on the disease being 92% in idiopathic pulmonary
fibrosis (IPF), 80% in non-specific interstitial pneumonia, 89% in collagen vascular
disease associated interstitial lung disease, 62% in asbestosis, 53% in sarcoidosis,
100% in allergic alveolitis, 80% in drug reaction, 40% in lung cancer and 25%
in normal lung. The success was not dependent on volume or cell amount of
the BAL sample. The cultured cells were either fibroblasts or myofibroblasts.
Typical features of myofibroblasts were detectable in the cells by electron and
immunoelectron microscopy. Some cell samples exhibited differentiation potency
into osteoblasts or adipocytes. The invasion capacity varied in different disorders
being the highest in IPF-patients. We concluded that myofibroblasts can be cultured
from small volumes of diagnostic BAL fluid samples. This method could increase
the usability of BAL fluid both in diagnostics of interstitial lung diseases and in
scientific research.

P4765
Mechanisms of impaired immune surveillance in lower airways of smokers.
Data from bronchoalveolar lavage (BAL) harvested in selected interstitial
lung diseases (ILDs) and control group
Piotr Kopinski1, Andrzej Dyczek2, Grzegorz Przybylski3,
Barbara Balicka-Slusarczyk4, Agnieszka Jarzemska3, Tomasz Wandtke1,
Ewelina Pólgesek1, Magda Igielska1. 1Dept of Gene Therapy, Collegium
Medicum, Nicolaus Copernicus University, Bydgoszcz, Poland; 2II Dept of
Internal Medicine, Centre of Immunological Diseases, Collegium Medicum,
Jagiellonian University, Kraków, Poland; 3Dept of Lung Diseases and
Tuberculosis, Collegium Medicum, Nicolaus Copernicus University, Bydgoszcz,
Poland; 4Dept of Toxicology and Environmental Diseases, Collegium Medicum,
Jagiellonian University, Kraków, Poland

Background: Cigarette smoke is recognized as a cause of lung tumors, due to its
carcinogenic potential. Less is known about suppressed local immune surveillance.
Methods: Alveolar lymphocytes (AL) were obtained by bronchoalveolar lavage
(BAL) in pulmonary sarcoidosis (PS, n=36), idiopathic pulmonary fibrosis (IPF,
n=21) and control subjects (n=13), subdivided according to smoking status. Cy-
tokines suspected for potential impact on antitumor immunity (TNFα, IFNγ and
TGFβ) were tested by ELISA in BAL supernatants. AL were phenotyped for major
subsets and cytokine receptors. AL apoptosis was examined with TUNEL and cell
cycle analysis.
Results: AL apoptosis rate was reduced in PS (0.7±0.2%, p<0.05) and increased in
IPF (2.3±1.0%, p<0.02) nonsmokers, as compared to controls (1.1±0.3). Cigarette
smoking in all groups resulted in significant increase of AL apoptosis rate (e.g.
11±7.5% in IPF smokers, p<0.05 as compared to nonsmokers). IFNγ levels were
lower in all smoking subgroups than in respective nonsmokers. No changes were
found in TGFβ and TNFα levels, but AL expression of TGF (CD105) and TNF
(CD120a) receptors was higher in smoker subgroups (significant for CD105 in IPF
and CD120a in PS).
Conclusions: The decreased immune surveillance in smokers lower airways in-
clude higher AL apoptosis rate and increased AL susceptibility to TGFβ and
proapoptotic stimuli. Our findings suggest relative Th2 prevalence in smoker sub-
groups. It may be responsible for severe course of IPF, blunted PS symptoms and,
in general, increased risk of local carcinogenesis.
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P4766
Expression of transforming growth factor β (TGFβ) receptor, CD105, is
declined in Th1 interstitial lung diseases (ILDs)
Andrzej Dyczek1, Jerzy Szczeklik1, Barbara Balicka-Slusarczyk2,
Joanna Chorostowska3, Adam Szpechcinski3, Ewelina Pólgesek4,
Marek Jankowski4, Piotr Kopinski4. 1II Dept of Internal Medicine, Centre of
Immunological Diseases, Collegium Medicum, Jagiellonian University, Krakow,
Poland; 2Dept of Toxicology and Environmental Diseases, Collegium Medicum,
Jagiellonian University, Kraków, Poland; 3Laboratory of Molecular Diagnostics
and Immunology, Institute of Tuberculosis and Lung Diseases, Warszawa,
Poland; 4Dept of Gene Therapy, Collegium Medicum, Nicolaus Copernicus
University, Bydgoszcz, Poland

Background: TGFβ, as the most potent activator of lung fibrosis, stimulates
fibroblast proliferation and induces secretion of collagen and other extracellular
matrix proteins. It reveals its profibrotic effect by receptor complex, including
CD105 molecule.
Methods: TGFβ levels was examined by ELISA in bronchoalveolar lavage (BAL)
supernatants. CD105 expression was tested on BAL macrophages and lymphocytes
in pulmonary sarcoidosis (PS, n=16), idiopathic pulmonary fibrosis (IPF, n=9),
non-specific interstitial pneumonitis (NSIP, n=6) and extrinsic allergic alveolitis
(EAA, n=7). CD105 appearance was also assessed in model lung cell lines:
pneumocytes type 2 (A549) and fibroblasts (HLF-1).
Results: IPF was the only disorder with significantly increased TGFβ level.
CD105 expression is common on HLF-1 (98%), A549 (63%, median of 5 trials)
and alveolar macrophages. In PS significantly decreased CD105 expression on
BAL lymphocytes was found (all lymphocytes: 7.2±0.6%; Th cells: 4.6±0.4%,
Tc cells: 1.8±0.3%, resp. control values: 13±3.4%, 6.6±2.6% and 4.7±1.1%,
median±SEM, p<0.05). Similar results were observed in EAA. IPF was char-
acterized by remarkably enhanced BAL CD105+ lymphocyte percentage (all
lymphocytes: 23.9±5.8%, p<0.05).
Conclusions: TGFβ receptor, CD105, is frequently present in lower airways.
Lower BAL CD105+ lymphocyte percentage in IPF, and higher one in PS and
EAA, may reflect different Th1/Th2 polarization pattern. Summarizing, the key
role of diverse lower airway cell reactivity to TGFβ in ILDs should be considered.

P4767
Proteological assessment of idiopathic pulmonary fibrosis and
hypersensitivity pneumonitis by mean of broncho-alveolar lavage
Stijn Willems, Jana Somers, Stijn E. Verleden, Geert M. Verleden, Jonas Yserbyt,
Christophe Dooms, Bart Vanaudenaerde, Wim Wuyts. Interstitial Lung Disease
Unit, University Hospital Gasthuisberg, Leuven, Belgium

Introduction and aims: Idiopathic Pulmonary Fibrosis (IPF) and Hypersensi-
tivity Pneumonitis (HP) are both interstitial lung diseases characterized by a
mixture of inflammation and fibrosis. We aim to investigate the role of different
pathophysiological mechanisms by analysing broncho-alveolar lavage (BAL) fluid
samples.
Methods: Bronchoscopy with BAL (4 aliquots of 50 ml saline, fraction 2-4
pooled for analysis) performed at time of diagnosis were evaluated and 3 groups;
HP (n=11), IPF (n=11) and control (n=10) were analyzed by multiplex ELISA
(SearchLight®). Kruskal-Wallis one-way ANOVA with Dunns post-hoc test was
used for analysis.
Results: Results are displayed in the table. Differences were found regarding
total lymphocyte, neutrophil and eosinophil cell counts. Differences were found in
pathological mechanisms of coagulation (Protein-C, PAI-1 Active), angiogenesis
(VEGF), inflammation (MCP-1, MDC, IL-8, IL-12p40), fibrosis (TGF-β1, HGF),
matrix remodeling pathways (MMP-8, MMP-9) and oxidative stress (MPO).

Conclusion: Differences for aforementioned mechanisms were observed in IPF
and HP compared to control, as well as discriminating factors between IPF and

HP. These results highlight the role of BAL in the search for new biomarkers and
therapies for pulmonary fibrosis.

P4768
Diagnostic value of bronchoalveolar lavage and lymphocyte transformation
test in drug-induced lung disease
Yoshifumi Kimizuka1, Sadatomo Tasaka1, Wakako Yamasawa2, Makoto Ishii1 ,
Hirofumi Kamata1, Hiroshi Fujiwara1, Youhei Funatsu1, Ho Namkoong1,
Naoki Hasegawa3, Mitsuru Murata2, Koichiro Asano1. 1Division of Pulmonary
Medicine, Keio University School of Medicine, Tokyo, Japan; 2Department of
Laboratory Medicine, Keio University School of Medicine, Tokyo, Japan;
3Division of Infection Control, Keio University School of Medicine, Tokyo, Japan

Background: The diagnostic strategy of the drug-induced lung disease (DILD)
has not been established. It remains to be determined whether the lymphocyte
transformation test (LTT) can be used for the diagnosis of DILD. Although bron-
choalveolar lavage (BAL) is often performed, its usefulness in the diagnosis of
DILD is still uncertain.
Aim: We aimed to evaluate the diagnostic values of BAL and LTT in patients with
DILD.
Method: We retrospectively analyzed 47 patients who were suspected as DILD
and underwent BAL and LTT between January 2004 and September 2009. The
total cell number and the differential count of leukocytes in BAL fluid were deter-
mined. The levels of cytokines (eotaxin-1, -2, -3, and RANTES) in the supernatant
were measured by ELISA. It was also evaluated whether these parameters were
correlated with the outcome of the patients.
Results: The diagnostic sensitivity and specificity of LTT were 50% and 60%,
respectively. These numbers were comparable to those in previous reports. The
sensitivity of increased eosinophils (>0.5%) in BAL fluid was 90%, and the
specificity was 22%. The sensitivity of increased lymphocytes (>50%) was 35%,
and the specificity was 78%. Furthermore, the positive likelihood ratio of LTT and
increased eosinophils and lymphocytes (>10%) in BAL fluid for the prediction
of the patient recovery was 0.99, 6.22, and 5.54, respectively. On the other hand,
cytokine levels in the supernatant were not correlated with the diagnosis or the
prognosis.
Conclusion: It was suggested that BAL fluid findings, especially the differential
count of leukocytes, may be useful for the diagnosis and the prediction of outcome
of the patients with DILD.

P4769
Clinical and functional features in idiopathic pulmonary fibrosis (IPF) with
and without haemosiderin-laden alveolar macrophages on BALF
Carolina Vitale, Emanuela Carpentieri, Francesco Perna, Manuela Pitassi,
Antonio Molino, Anna Stanziola, Matteo Sofia. Dpt Respiratory Diseases,
University Federico II Naples, Naples, Italy

We have previously reported increased frequency of haemosiderin-laden alveolar
macrophages in patients whit IPF in comparison to other infiltrative lung diseases.
We performed a retrospective analysis of 49 patients who received diagnosis
of IPF. The diagnosis of IPF were in accord to the ATS/ERS guidelines. BAL
was performed in all subjects.We evaluated the occurrence of haemosiderin-laden
alveolar macrophages in patients whit IPF.Perls Prussian blue stain was used to
detect haemosiderin laden alveolar macrophages. ≥400 M� were examined for the
number of cells that stained with Perls’ Prussian Blue stain, and a percentage score
was estabilished by dividing the number of Prussian-blue-positive cells by the
total number of cells counted. Perls positivity were defined as percentage of BALF
M� > 50%. Patients were divided in 2 groups based on BALF Perls positivity:
IPF BALF M� P+ 15/49 (30%) and IPF BALF M� P – 24/49 (70%).Variables
compared between the 2 groups included cellular BALF data, pulmonary function
tests, arterial blood gases, and PAPs estimated by echocardiography.
DLCO% th and% oxygen desaturation during 6MWT were significantly reduced
in IPF BALF M� P+ in comparison to IPF BALF M� P- (respectively 29±9 vs
41±14, p=0,03; and 18±5 vs 12±1, p= 0,02) while FVC%th (68±18 vs 71±19)
and resting paO2 mmHg 64±17 vs 69±9) were not significantly different.
Conclusions: Increased haemosiderin laden alveolar macrophages is associated to
more severe impairment of lung diffusion and higher oxygen desaturation during
exercise.

P4770
Differential cell count in BAL by flow cytometry using CD15
FITC/CD16PE/CD45 PERCP/HLA-DR APC monoclonal antibodies
Miguel Arias1, Begoña Palomo1, Jose Belda1, Lourdes Tricas2, Mº
Paz Paniagua1, Cristina Martinez1, Manuel Gonzalez3, Aida Quero1,
Pere Casan1. 1Respiratory Medicine, INS. Hosp. Central de Asturias, Oviedo,
Spain; 2Immunology, Hosp. Central de Asturias, Oviedo, Spain; 3Biochemistry,
INS. Hosp. Central de Asturias, Oviedo, Spain

Introduction: Usually inflammatory cell counts in bronchoalveolar lavage (BAL)
are done manually on optical microscopy (OM) despite the high intra-and in-
terobserver variability. The objective was to compare inflammatory cell counts
performed by OM with these counts by flow cytometry (FC) with a new combina-
tion of monoclonal antibodies.
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Methods: 34 BAL samples were analysed in a 2-laser cytometer (FACSCalibur).
The results were compared with those obtained by optical microscopy. The pro-
posed combination of monoclonal antibodies identify leukocytes as CD45 + cells
and lymphocytes as CD15-, CD16- and CD16dim+(NK lymphocytes), HLA-DR-

and HLA-DR+ (B cells and activated lymphocytes) cells; neutrophils as CD15bright+,
CD16bright+, HLA-DR- cells; eosinophils as CD15bright+, CD16-, HLA-DR- cells
and alveolar macrophages as CD15dim+, CD16bright+, HLA-DRbright+ cells. Mac-
rophage’s autofluorescence (AF) was overcome using the monoclonal antibody
anti-HLA-DR conjugated with the dye APC as the main identification marker.
Results: Agreement analysis for both methods shown high correlations (r=0.70 to
0.93; p<0.001) but FCM overestimates lymphocyte population +13 (15.8)%, and
conversely underestimates alveolar macrophage population –15.6 (19.6)%.
Conclusions: The monoclonal antibodies combination proposed is effective and
reliable to identify leukocyte populations in BAL. The process is simpler and
faster than manual optical microscopy but some differences in macrophages and
lymphocytes counts should be considered.

P4771
LSC 2011 Abstract: Bronchoalveolar lavage in radiation pneumonitis after
radiotherapy for breast cancer
Claudia Lucia Toma, Aneta Serbescu, Mihai Alexe, Luminita Cervis,
Diana Ionita, Miron Alexandru Bogdan. Pneumology, Carol Davila University of
Medicine and Pharmacy, Bucharest, RO Pneumology, Marius Nasta Institute of
Pneumology, Bucharest, RO

Radiation pneumonitis is a complication of radiotherapy which limits its application
in cancer therapy.
Aim: To compare the bronchoalveolar lavage (BAL) findings in patients with
symptomatic radiation pneumonitis (RP) versus asymptomatic RP.
Material and method: We evaluated 65 female patients with RP after radiotherapy
for breast cancer.
Results: Forty-nine patients were symptomatic (fever, cough and/or dyspnea)
and 16 were asymptomatic. All patients had a newly discovered infiltrate or
consolidation on chest radiography, corresponding to the radiation field. BAL in
symptomatic patients had an increased number of cells.

Lymphocytosis was present in all patients with RP, but it was higher in symp-
tomatic (34.9±18.81% vs. 26.14±14.3%). Macrophages were decreased in all
patients. Neutrophils were slightly increased (8.88% in symptomatic and 3.34%
in asymptomatic) and eosinophils were normal in both groups (2.56% and 1.22,
respectively). Almost all lymphocytes were T type (CD3+). CD4+ lymphocytes
were increased in both groups with normal CD4/CD8 ratio (2.72 in symptomatic
and 1.5 in asymptomatic group).
Conclusion: Lymphocytic alveolitis with T lymphocytes was present in all patients
with RP with a higher proportion in symptomatic patients.

P4772
Detection of differences in volatile organic compounds (VOCs) by ion
mobility spectrometry (IMS) of exhaled breath in patients with interstitial
lung diseases (ILDs) compared to healthy controls (HC)
Olaf Anhenn1, Thomas Rabis1, Urte Sommerwerck1, Gerhard Weinreich1,
Jörg-Ingo Baumbach2, Isabella Kurth3, Kaid Darwiche3, Lutz Freitag3,
Helmut Teschler1, Ulrich Costabel4. 1Department of Pneumology - Lung
Transplantation, Ruhrlandklinik, West German Lung Centre at the University
Clinic Essen - University Clinic, Essen, Germany; 2Department Microfluidics and
Clinical Diagnostics, KIST Europe, Saarbrücken, Germany; 3Department of
Interventional Pneumology, Ruhrlandklinik, West German Lung Centre at the
University Clinic Essen, Essen, Germany; 4Department of
Pneumology/Allergology, Ruhrlandklinik, West German Lung Centre at the
University Clinic Essen - University Clinic, Essen, Germany

Introduction: ILDs comprise a heterogenous group of disorders involving the
lung parenchyma. Rapid and accurate diagnosis is often complicated by the need
of assessing the pathological changes in the lung parenchyma by bronchoalveolar
lavage, transbronchial biopsies or open lung biopsy.
Objectives: The aim of our study was to compare the pattern of VOCs in exhaled
breath of patients with extrinsic allergic alveolitis (EAA), non-specific interstitial
pneumonia (NSIP), idiopathic pulmonary fibrosis (IPF) or sarcoidosis (SA) to
healthy controls (HC).
Methods: Detection of VOCs in exhaled breath was performed by ion mobility
spectrometry (IMS) coupled to a multi-capillary column (MCC) for pre-separation
(MCC-IMS, B&S Analytik). ILD patients with EAA (n = 16), NSIP (n = 28), IPF
(n = 26), SA (n = 21) were compared to HC (n = 39).
Results: Overall 215 peaks could be detected in exhaled breath of patients and

controls. The EAA and the HC groups differed in 115 peaks. The IPF and the
HC groups differed in 26 peaks, the NSIP and HC groups in 63, the SA and HC
groups in 3 peaks.
Conclusions: IMS seems to be a promising technique to discriminate different
ILDs from healthy controls. However, confirmation of our findings in a larger study
population is needed. Also further investigations have to be undertaken, to address
the question, whether different ILDs can be distinguished from one another by
distinct peak patterns.

P4773
Phospho-ERM localization in UIP specimens: An immunohistochemystry
approach
Simona Inghilleri1 , Giulia Maria Stella1, Michele Zorzetto1, Ilaria Campo1,
Patrizia Morbini2, Tiberio Oggionni1, Maurizio Luisetti1. 1Respiratory Disease,
IRCCS Policlinico San Matteo Foundation, Pavia, Italy; 2Department of
Pathology-Section of Pathological Anatomy, IRCCS Policlinico San Matteo
Foundation, Pavia, Italy

Background: Idiopathic Pulmonary Fibrosis (IPF) is a progressive, fatal lung
disease of unknown etiology still lacking of effective therapy. IPF has a poor
prognosis with a median survival of 2.5-3.5 years, and it is associated with lung
cancer with a prevalence ranging from 4.8% to 48%. Molecular mechanisms of
carcinogenesis occurring in IPF remain to be clarified.
Aim and objective: The family of ezrin/radixin/moesin (ERM) proteins is essen-
tial for maintenance of cell shape, cell adhesion, migration and division, serving as
an important cross-linker between the plasma membrane and cytoskeleton. Recent
studies showed that ERM is upregulated in multiple types of metastatic cancers.
In the current investigation, we tested the hypothesis that ERM interacts and
play a key role in epithelial-mesenchimal transition (EMT) in alveolar epithelial
cells.
Methods: In order to identify the relationship between lung cancer and IPF
we assessed an immunohistochemistry analysis for phospho-ERM in the follow-
ing pulmonary biopsy specimens: 20 IPF/UIP, 4 adenocarcinoma, 6 cryptogenic
organizing pneumonia (COP), and 4 normal controls.
Results: Our preliminary data showed in normal lung samples a totally negative
phospho-ERM immunostaining. We found a weak positivity in COP samples,
whereas in UIP samples we found a higher global expression, in particular in
activated type II pneumocytes and basal bronchiolar cells.
Conclusion: We hypothesize that activation of ERM proteins could be involved
in UIP pathogenesis, leading to possible contribute to the EMT process of lung
epithelial cells.

P4774
Serum napsin A is a novel diagnostic and monitoring marker for interstitial
lung disease
Takuya Samukawa, Tutomu Hamada, Go Tsukuya, Hiromasa Inoue. Department
of Pulmonary Medicine, Kagoshima University Graduated School of Medical and
Dental Sciences, Kagoshima, Japan

KL-6, and Surfactant Protein (SP)-A and SP-D have been reported as sensitive
markers for interstitial lung disease (ILD). However, a more useful serum marker
for diagnosis and activity of ILD may be found in napsin A, an asparatic protease,
mainly expressed in alveolar type-II cells and the kidney. This study sought to
evaluate the diagnostic and monitoring value of napsin A in patients with ILD in
comparison with KL-6, SP-A, and SP-D, and to determine whether serum napsin
A levels reflect renal dysfunction.
Subjects consisted of 34 patients with ILD, 20 patients with lung adenocarci-
noma, 12 patients with kidney disease, and 20 healthy subjects. Serum samples
were analyzed for each marker by ELISA. The area under the receiver operating
characteristic curves (AUC) were used to determine appropriate cut-off levels
resulting in optimal diagnostic accuracy using napsin A as a marker; differences
in serum levels of these markers were investigated. Further, 10 patients with ILD
were treated and evaluated for treatment efficacy and usefulness of napsin A as a
monitoring marker.
The AUC values for ILD patients in comparison with control subjects were 0.949
for napsin A, 0.978 for KL-6, 0.896 for SP-A, and 0.791 for SP-D. As specific
markers to distinguish ILD from lung cancer, the AUC values were 0.907 for
napsin A, 0.939 for KL-6, 0.762 for SP-A, and 0.672 for SP-D. The accuracy
of changes in these serum markers reflecting response to therapy were 80% for
napsin A, 50% for KL-6, 70% for SP-A, and 70% for SP-D. Moreover, serum
napsin A level reflected no renal dysfunction.
Serum napsin A is a novel diagnostic and monitoring marker for ILD that is
superior to SP-A and SP-D, and equivalent to KL-6.

P4775
Extracellular matrix profile of lung in idiopathic pulmonary fibrosis
Susanna Estany1, Vanesa Vicens1,2, Roger Llatjós3, Rosa Penín3,
Ignacio Escobar4, Antonio Xaubet5, Federic Manresa1,2, Jordi Dorca1,2,
Maria Molina-Molina1,2 . 1Pneumology Research Group, IDIBELL-UB,
L’Hospitalet de Llobregat, Barcelona, Spain; 2Department of Pneumology. Unit
of Intersticial Lung Diseases, Hospital Universitari de Bellvitge, L’Hospitalet de
Llobregat, Barcelona, Spain;3Department of Pathology, Hospital Universitari de
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Bellvitge, L’Hospitalet de Llobregat, Barcelona, Spain; 4Department of
ThoracicSurgery, Hospital Universitari de Bellvitge, L’Hospitalet de Llobregat,
Barcelona, Spain; 5Department of Pneumology, Hospital Clínic-IDIBAPS,
Barcelona, Spain

Rationale: Idiopathic pulmonary fibrosis (IPF) is a progressive parenchymal lung
disease of unknown aetiology and poor prognosis, characterized by progressive
fibrosis of the alveolar interstitium. The ECM is a critical component in regulating
cellular homeostasis and appropriate wound healing. The aim of our study was to
determine the extracellular matrix protein profile of fibrotic lungs.
Methods: ECM gene expression and protein profile of lung of 12 patients with IPF,
5 chronic obstructive pulmonary disease (COPD) patients with emphysema and 7
subjects with pneumothorax (control group) were analysed by cDNA microarrays,
rt-PCR and immunohistochemistry.
Results: Microarray analyze showed a total of 20 ECM proteins upregulated and
6 proteins downregulated in fibrotic lungs compared with normal lungs. Interstitial
structural proteins like collagen I and III had a significant increase in IPF compared
with normal lungs and emphysema. Migratory proteins (tenascin C and versican)
were also significant augmented in fibrosis. These proteins were located in fibrob-
lastic foci by immunohistochemistry. The main basal membrane protein, collagen
IV, were downregulated in fibrotic lungs. There was a statistically significant
increase of some metalloproteins in lungs of IPF patients compared with normal
and emphysema lungs (MMP-1, MMP-7, MMP-9, MMP-12 and MMP-13).
Conclusion: ECM protein profile of fibrotic lungs show profibrogenic properties
that could help disease progression and perpetuation of lung fibrosis.These findings
should be considered in the IPF physiopathology for future antifibrotic therapeutic
approaches.
Supported by: SOCAP, SEPAR, FUCAP, PS09/01757

P4776
Elevation of serum tumor markers in patients with interstitial lung disease
Jianqun Liu1, Huaping Dai1, Lirong Liang1, Liying Peng1, Jing Jiang2.
1Respiratory Medicine, Beijing Chaoyang Hospital Affiliated to Capital Medical
University, Beijing Institute of Respiratory Medicine, Beijing, China;
2Respiratory Medicine, Beijing Fengtai Hospital, Beijing, China

The risk of lung cancer is high in patients with interstitial lung disease (ILD).
It was reported that tumor markers was increased in ILD patients. The serum
levels of CEA, CA19-9, CA125 and NSE were measured in 58 ILD combines
lung cancer (ILD-CA) patients, 632 ILD patients and 632 control subjects. The
analysis of covariance, multiple linear regression, Logistic regression analysis and
ROC curve were used for statistical analyses. The serum levels of CEA, CA19-9,
CA125 and NSE showed decrement tendency in ILD-CA group, ILD group and
the control group (P <0.01). They were higher in patients with ILD-CA than those
in patients with ILD and control (P <0.05). The levels of CEA and CA125 in
ILD group were higher than the control group (P <0.01). The ILD group included
idiopathic pulmonary fibrosis (IPF) subgroup of 214 cases, non-IPF idiopathic
interstitial pneumonia (nonIPF-IIP) subgroup of 97 patients, collagen vascular dis-
ease associated ILD (CVD-ILD) subgroup of 163 cases, and other ILD subgroup
of 158 cases. The serum levels of CEA, CA19-9 and CA125 were the highest
in patients with IPF than the other three subgroups of ILD (P <0.01). Adjusting
the confounding factors such as gender, age and smoking condition, the risk of
ILD-CA increased with the elevation of CEA and CA125. This study provides that
the elevation of serum tumor markers in patients with ILD-CA is a common sign,
and is also an important sign in patients with ILD, especially in patients with IPF.
Incidence of lung cancer is increased in ILD patients with elevation of the serum
levels of CEA and CA125.

P4777
Interferon-g or azathioprine plus corticosteroids do not alter the expression
of apoptotic markers in alveolar macrophages of patients with IPF
Fotios Drakopanagiotakis1, Areti Xyfteri1, Evangelos Tsiambas3,
George Vilaras3, Andreas Karameris3, Constantina Tsakanika1,
Vlasis Polychronopoulos1, Demosthenes Bouros2. 13rd Respiratory Medicine
Department, Sismanoglio Hospital, Athens, Greece; 2Department of
Pneumonology, Medical School, Democritus University of Thrace,
Alexandroupoli, Greece; 3Pathology and Computerized Image Analysis, NIMTS
Hospital, Athens, Greece

Introduction: Pathologic apoptosis is described in IPF. Macrophage activation is
implicated in the pathogenesis of fibrotic lung diseases. The apoptotic profile of
alveolar macrophages (AM) in IPF is unclear.
Aim: To examine the expression of apoptotic proteins in AM of patients with IPF
after therapeutic intervention.
Methods: Twenty newly diagnosed IPF patients were randomised in group A
treated by a combination of interferonγ-1b and prednisolone and group B treated
by azathioprine and prednisolone. Groups were compared regarding clinical dete-
rioration, lung function, and bronchoalveolar lavage (BAL) apoptosis markers.
We analyzed by immunohistochemistry, the expression of the anti- apoptotic mark-
ers bcl-2 and the pro-apoptotic markers bax, fas, fas ligand in AM obtained from
BAL before and after treatment. We measured apoptosis by TUNEL.
Immunohistochemistry results were evaluated with a digital image analysis assay.
Results: No difference was observed regarding age, gender, smoking habit between

the two groups of IPF patients. The patients of both groups had similar FEV1,
FVC and DLCO values at entry and after six months of treatment.
We found no difference in the expression of apoptotic markers in AMs before
and after treatment between groups. We found no correlation between clinical and
functional parameters and change in apoptotic markers.
Conclusions: We specifically examined the expression of apoptotic markers in
AMs of patients with IPF and we report that different treatment options do not
affect the expression of these markers in IPF. These results may be related to the
ineffectiveness of pharmacological therapies for IPF.

P4778
Reliability of ATS/ERS criteria for the diagnosis of idiopathic pulmonary
fibrosis
Shinichiro Ohshimo1,2, Francesco Bonella1, Koichi Tanigawa2,
Nobuoki Kohno3, Josune Guzman4, Ulrich Costabel1. 1Department of
Pneumology/Allergy, Ruhrlandklinik, University Hospital, Essen, Germany;
2Department of Emergency and Critical Care Medicine, Hiroshima University,
Hiroshima, Japan; 3Department of Molecular and Internal Medicine, Hiroshima
University, Hiroshima, Japan; 4General and Experimental Pathology,
Ruhr-University Bochum, Bochum, Germany

Background: The 2002 ATS/ERS Consensus Classification has been widely ac-
cepted as the standard classification for interstitial lung diseases (ILD). However,
the diagnostic accuracy of the major/minor criteria in the ATS/ERS Classification
for idiopathic pulmonary fibrosis (IPF) is still controversial.
Aims and objectives: To evaluate the reliability of the major/minor criteria in the
ATS/ERS Classification for IPF.
Methods: Patients with ILD admitted to Ruhrlandklinik (Essen, Germany) were
retrospectively studied. All patients presenting with an insidious onset and a du-
ration of illness of >3 months were included. Because of the concept that the
exclusion of known causes for ILD is not always easy, we also enrolled patients
with secondary ILD (dust/drug exposure or CVD-associated). The diagnostic
accuracy of the major/minor criteria for IPF was evaluated.
Results: A total of 163 patients with suspected ILD were studied. The fi-
nal diagnoses of the enrolled patients were IPF (n=82), other IIP (n=42) and
secondary ILD (n=39). In the univariate analysis, the p-value of the criteria
(%VC<80%,%TLC<80%,%DLCO<80%, A-aDO2>=25Torr, PaO2<60Torr, typi-
cal findings for IPF in HRCT, BAL lymphocytosis <30% age>50, and bibasilar
crackles) for the diagnosis of IPF were 0.04, 0.94, 0.65, 0.08, 0.29, <0.0001,
<0.0001, 0.97, and 0.0015, respectively. In the multivariate analysis, the typical
findings for IPF on HRCT (p<0.0001) and BAL lymphocytosis <30% (p=0.0001)
showed independent diagnostic significance for IPF.
Conclusions: Typical findings for IPF in HRCT and BAL lymphocytosis <30%
were of diagnostic significance for IPF.

493. Role of the biomarkers in airway diseases

P4779
Bronchial and alveolar exhaled nitric oxide as a marker of systemic
involvement in patients with Crohn’s disease
Mario Malerba1, Beatrice Ragnoli2, Alessandro Radaeli2, Chiara Ricci3,
Francesco Lanzarotto3, Alberto Lanzini3. 1Medicina Interna, Università di
Brescia, Brescia, Italy; 2Dipartimento di Emergenza, Spedali Civili di Brescia,
Brescia, Italy; 3Unità di Gastroenterologia, Università di Brescia, Brescia, Italy

Background: Crohn’s Disease (CD) is an inflammatory bowel disease often
associated with a variety of systemic manifestations, including airways involve-
ment. Fractional Exhaled Nitric Oxide (FENO) can be measured non invasively
at low (bronchial air) and high (alveolar air) flows to reflect proximal airway
inflammation, and systemic inflammation.
The aim of our study was to compare both bronchial and alveolar FENO as an
index of pulmonary involvement and of systemic inflammation in CD patients with
different stages of clinical activity, with a group of healthy subjects.

Figure 1
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Figure 1 (continued)

Methods: Thirty CD patients (age 43.10±14.6 yrs) without clinical evidence
of pulmonary diseases and 21 non smokers, not atopic healthy controls (age
35.1±13.2 yrs) were enrolled.
Results: Bronchial (14.9±10.2 ppb vs 10.1±6.3 ppb, p=0.049) and alveolar FENO
(4.4±2.2 ppb vs 2.6±1.9; p=0.006) were significantly higher in CD patients than
in healthy controls, respectively. Both bronchial (p=0.0016) and alveolar FENO
(p=0.017) were positively correlated with Crohn’s Disease Activity Index.
Conclusions: Our results for bronchial and alveolar FENO confirm subclinical
pulmonary involvement in Crohn’s disease. FENO may be of clinical value during
follow-up of these patients as a surrogate marker of systemic inflammation.

P4780
Are the flow independent NO parameters flow dependent?
Marieann Högman1,2, Pekka Meriläinen2. 1Centre for Research and
Development, Uppsala University/County Council of Gävleborg, Gävle, Sweden;
2Department of Medical Sciences, Uppsala University, Uppsala, Sweden

Background: The interest in alveolar NO, one of the flow independent parameters,
is increasing since it is elevated in severe and nocturnal asthma and in COPD. The
nonlinear approach (Högman-Meriläinen Algorithm) with low, medium and high
flow rates has been used to calculate CANO, DawNO and CawNO. The aim was to
set how low and how high these flow rates should be.
Methods: Subjects (n=32), without classifications of disease, volunteered to ex-
hale with eight flow rates between 10 and 350 mL/s. NO was measured by CLD
88sp NO analyzer (ECO Medics AG, Switzerland). The subjects were grouped
according to low, normal and high FENO0.05. The correction for axial diffusion
was applied (Condorelli et al. 2004).
Results: There was a significant difference (p=0.001) in CawNO and DawNO
(p=0.001) with the use of 30 instead of 10 mL/s. The CANO values were signif-
icantly different with the use of 250 instead of 350 mL/s (p=0.001). The three
groups had CANO of 0.9±0.2, 0.9±0.1 and 0.9±0.3 ppb respectively. With cor-
rection of axial diffusion the CANO became 0.3±0.2, -0.5±0.2 and -2.7±0.6 ppb
with majority of values being negative.
Conclusion: The flow independent NO parameters are flow dependent. With the
use of the nonlinear model with the HMA approach to calculate CANO, DawNO
and CawNO the flow rates to be used use are 10, 100 and 350 for adults. Further
studies have to be done in children that cannot perform these low and high flow
rates. Most importantly, the axial diffusion correction is of limited value with the
HMA method.
Abbreviation: HMA=Högman-Meriläinen algorithm, CANO= alveolar NO,
CawNO=airway wall NO, DawNO=airway transfer factor of NO

P4781
There is no need for complicated equations and mathematical models.
Exhaled nitric oxide can be partitioned with two simple exhalations
Paolo Paredi, Omar Usmani, Katharine Hurt, Neil Pride, Peter Barnes. Airway
Disease, National Heart and Lung Institute, Imperial College, London, United
Kingdom

Background: By measuring eNO at multiple flows and applying mathematical
models of eNO exchange dynamics, the signal can be partitioned into its proximal
airway [Jno (nl/sec)] and distal airway/alveolar contributions [CA(NO) (ppb)].
This method is time consuming, requires at least 3 exhalations and is affected by
a number of limitations such as axial diffusion and turbulent flow. We eveloped
a more practical method based on the production of NO (Vno) at two exhalation
flow rates.
Methods: In a group of 27 normal subjects (38±2 yr; 20 male), 13 steroid naive
asthmatic patients (34±3 yr; 6 male, FEV1 70±4% predicted), 14 patients with
chronic obstructive pulmonary disease (COPD) (65±2 yr; 10 male, FEV1 58±3%),
and 12 patients with cystic fibrosis (21±4 yr; 8 male, FEV1 60±3%) we compared
CA(NO) and Jno with the variation of total NO production at 50 and 200 ml/s
[Vno50-200 (nl/s)]. Vno was measured by calculating the average area under the
curve (NO concentration/time) of two successive exhalations at each flow rate.
Results: Vno50-200 was strongly correlated with Jnoin normal subjects (r=0.94,
p<0.001), asthma (r=0.98, p<0.001), COPD r=0.93, p<0.001), and CF patients
(r=0.74, p<0.05). This agreement was confirmed by the Bland and Altman test.
Vno50-200 did not correlate significantly with CA(NO) in any of the study groups.
Conclusions: The flow dependent component of exhaled NO, which is affected
by its bronchial production, can be estimated by measuring Vno50-200. This

method is simple, does not require sophisticated equipment or equations and is in
agreement with Jno calculated mathematically.

P4782
Can nasal-NO be used to differentiate between primary and secondary ciliary
dyskinesia?
Christina Krantz1, Andrei Malinovischi2, Annika Hollsing1, Kjell Alving1.
1Women and Childrens Health, Uppsala University Hospital, Uppsala, Sweden;
2Medical Sciences, Clinical Physiology, Uppsala University Hospital, Uppsala,
Sweden

Bakground: Nasal nitric oxide (n-NO) has been suggested as a screening test for
primary ciliary dyskinesia (PCD) as patients with PCD have lower n-NO levels
than healthy controls. Recent studies on n-NO in PCD and secondary ciliary
dyskinesia (SCD) show an overlap between these two groups.
Aim: To investigate in a pilot study if n-NO can differentiate between patients
with diagnosed PCD and SCD treated at our centre.
Methods: n-NO was measured in duplicate by aspiration at 5 ml/s with NIOX
Mino in 21 patients with clinically diagnosed PCD (n=12) or SCD (n=9). The
electron microscopy (EM) results on brush samples from the nose were available
in all subjects.
Results: Reproducibility of n-NO was good in each patient. A group of patients
(n=6) had clearly low n-NO (5-69ppb) compared with the rest (216-857ppb). In the
group with low n-NO there were only patients with PCD while in the group with
high n-NO there were both patients with SCD and PCD, including 2 with Karta-
gener’s syndrome. Regarding EM findings, the only 3 subjects with no dyneinarms
were in the low n-NO while 8 subjects without structural abnormalities had high
n-NO values. The relatively large group with more atypical or inconclusive results
was also heterogenous with regard to n-NO levels.
Conclusion: A low n-NO value had a good positive predictive value for PCD
in our material, but some PCD patients had normal n-NO levels. As structural
findings on EM and n-NO appear to dissociate in some subjects, we continue
to investigate all PCD and SCD patients at our centre including even functional
tests of ciliary clearance, to see if n-NO correlates more to the cilia function than
structural abnormalities.

P4783
Comparison of alveolar nitric oxide concentrations using two different
methods for the assessment of small airways inflammation in asthma
Daiki Kobayashi, Yoshihiro Tochino, Hiroshi Kanazawa, Yukikazu Ichimaru,
Kyoh Shigenori, Kazuhisa Asai, Kazuto Hirata. Graduate School of Respiratory
Medicine, Osaka City University, Osaka City, Osaka Prefecture, Japan

Background and objectives: Fractional exhaled nitric oxide (FENO) is considered
a potentially useful biomarker to detect airway inflammation. Two-compartment
model (2CM) of pulmonary NO dynamics has been used for the evaluation of
bronchial NO flux (J’awNO) and peripheral airway/alveolar NO concentration
(CANO) in asthmatic patients. Recently, the trumpet shape of airway tree and axial
diffusion model (TMAD) has been reported as the correction of 2CM. This study
was designed to determine the validity of measurement of CANO using the TMAD
model for the assessment of small airways obstruction in asthma
Methods: A total of 52 asthmatic patients and 12 normal controls were included
in this study. Methacholine inhalation challenge testing, pulmonary function tests,
sputum induction, and exhaled NO measurements at several flow rates were
performed. And then J’awNO and CANO were calculated using both the 2CM
(CANO 2CM, J’awNO 2CM) and the TMAD model (CANO TMAD, J’awNO TMAD) re-
spectively.
Results: Both J’awNO and CANO were significantly higher in asthmatic patients
than normal controls. CANO 2CM was significantly correlated with FEV1/FVC
(r=-0.35, p=0.01), FEF25-75 (r=-0.45, p<0.001), and sputum eosinophils (r=0.32,
p=0.02). In contrast, CANO TMAD was significantly correlated with FEF25-75 alone
(r=-0.42, p=0.002), and not with FEV1/FVC or sputum eosinophils.
Conclusions: CANO TMAD is more selective as an indicator of small airways
obstruction than CANO 2CM. Assessment of small airways obstruction using the
TMAD model may reveal the role of the small airways in the pathogenesis of
asthma.

P4784
Exhaled breath temperature increases at COPD exacerbation and correlates
with sputum neutrophilia
Zsófia Lázár, András Bikov, Gabriella Gálffy, Márta Orosz, György Losonczy,
Ildikó Hováth. Dept. of Pulmonology, Semmelweis University, Budapest, Hungary

Introduction: Assessment of exhaled breath temperature (EBT) has been sug-
gested as a novel tool to detect airway inflammation. EBT and the rate of
temperature increase are altered in stable states of asthma and COPD compared to
healthy controls. In asthma EBT correlates with eosinophil percentage in sputum.
However, it is not known if EBT changes at acute exacerbation of COPD and how
it relates to airway inflammation, spirometric values and patient’s health status.
Methods: Ten patients with previously diagnosed COPD (age 63±11 years) were
recruited 24 h within the onset of exacerbation (Anthonisen type I) and after sys-
temic steroid and/or antibiotic treatment at recovery (7.6±1.4 days after). At visits
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EBT was recorded with a breath thermometer (X-Halo, Delmedica Investments
Ltd, Singapore), spirometry was done, patients completed the COPD Assessment
Test (CAT) and the first spontaneous sputum in the morning was collected and
processed (Yamamoto C et al. Chest 1997). Paired t-test and Spearman correlation
were used.
Results: EBT at exacerbation was higher compared to that at recovery
(34.42±0.73°C vs. 34.03±0.56°C, p=0.03). Sputum neutrophil percentage at
exacerbation showed a positive correlation with EBT (r=0.78, p=0.02), and fell
after treatment (57±12% vs. 39±18%, p=0.04). EBT at exacerbation was not
related to spirometric variables or CAT score.
Conclusion: EBT rises at acute exacerbation of COPD and it is associated with
increased airway inflammation. Measuring exhaled breath temperature might be
useful for monitoring airway inflammation in COPD.
The study was supported by Hungarian Respiratory Society grant (to Zsófia Lázár)
and OTKA 68808.

P4785
Neutrophilic airways inflammation in lung cancer: The role of exhaled LTB-4
and IL-8
Giovanna E. Carpagnano, Donato Lacedonia, Pierluigi Bonfitto,
Stefano Notarangelo, Mariella Grimaldi, Gianluca Ciliberti, Maria P. Foschino
Barbaro. Occupational and Medical Sciences, Section of Respiratory Diseases,
University of Medicine, Foggia, Italy

Recent advances in lung cancer biology presuppose its inflammatory origin. In
this regard, LTB-4 and IL-8 are recognized to play a crucial role in neutrophil
recruitment into airways during lung cancer.
Notwithstanding the intriguing hypothesis, the exact role of neutrophilic inflam-
mation in tumor biology remain complex and not completely known.
The aim of this study was to give our contribution in this field by investigating
LTB-4 and IL-8 in the breath condensate of NSCLC patients and verifying their
role in cancer development and progression.
We enrolled 50 NSCLC patients and 25 controls. LTB-4 and IL-8 concentrations
were measured in the breath condensate and the blood of all the subjects under
study using EIA kits. Thirty NSCLC patients and ten controls underwent induced
sputum collection and analysis.
LTB-4 and IL-8 resulted higher in breath condensate and the blood of NSCLC
patients compared to controls. Significantly higher concentrations were found as
the cancer stages progressed. A positive correlation was observed between exhaled
IL-8 and LTB-4 and the percentage of neutrophils in the induced sputum.
Conclusion: The high concentrations of exhaled LTB-4 and IL-8 showed the
presence of a neutrophilic inflammation in the airways of NSCLC patients and
gave a further support on the inflammatory signalling in lung cancer. These ex-
haled proteins could represent a suitable non -invasive marker in the diagnosis and
monitoring of lung cancer.

P4786
HPV in exhaled breath condensate of lung cancer patients
Giovanna E. Carpagnano, Elio Costantino, Donato Lacedonia,
Rossella Decembrino, Viviana Turchiarelli, Gerardo Rago, Maria P. Foschino
Barbaro. Occupational and Medical Sciences, Section of Respiratory Diseases,
University of Medicine, Foggia, Italy

Background: A recent intriguing carcinogenetic hypothesis for lung cancer fore-
sees its viral aetiology. The human papilloma virus (HPV) is the main virus
actually recognized in the pathogenesis of lung cancer. The aim of this study was
to investigate, for the first time to our knowledge, the presence of HPV in the
exhaled breath condensate (EBC) of lung cancer patients.
Material and methods: We enrolled 79 patients affected by lung cancer and
68 controls. HPV were investigated in their EBC and paired bronchial brushing
through genotyping.
Results: We were able to detect HPV in the EBC and bronchial brushing. We
described the presence of HPV infection in 16.4% of the subjects affected by
non-small cell lung cancer, but in none of the controls. HPV 16 and 31 turned out
to be the most widespread genotypes. The HPV positivity in airways as well as in
the smoking habit was seen to independently increase the individual’s susceptibility
to developing lung cancer.
Conclusion: In conclusion, we demonstrated the possibility to identify an HPV
infection in the EBC of lung cancer patients, and supported the notion that the
EBC is a suitable tool to study airways colonization. Although further studies
are needed to confirm our results, we retained the study of HPV in EBC very
interesting in terms of future programs involving lung cancer screening.

P4787
Could exhaled ferritin and SOD be used as markers for lung cancer and
prognosis prediction purposes?
Giovanna E. Carpagnano, Anna Koutelou, Annarita Depalo, Laura Bergantino,
Cinzia Ruggeri, Donato Lacedonia, Maria P. Foschino Barbaro. Occupational and
Medical Sciences, Section of Respiratory Diseases, University of Medicine,
Foggia, Italy

Today an increasing interest is being generated by the study of lung cancer markers

in the exhaled breath condensate as this sample seems to lend itself to lung cancer
early-screening and follow-up. Ferritin and SOD have recently been recognized to
play a role in lung cancerogenesis and patients’ survival.
Purpose: The aim of this study was to evaluate the clinical value and the prognostic
power of exhaled ferritin and exhaled SOD in lung cancer patients.
Material and methods: 40 NSCLC patients and 15 controls were enrolled in the
study. All subjects under study underwent exhaled breath condensate collection
and analysis of ferritin and SOD. A total of 36 patients were either given a
follow-up of at least 102 weeks, or were followed up until death.
Results: Exhaled ferritin and SOD resulted higher in NSCLC than in controls and
influenced by the stage of cancer. A pronounced survival difference was found in
the presence of exhaled ferritin 300 ng/ml and exhaled SOD >13.5 U/μl.
Conclusions: In conclusion, although results need to be confirmed on a larger
population, we supposed that the measure of ferritin and SOD in the EBC could be
clinically suggested in the monitoring of lung cancer and as an outcome predictor.

P4788
Volatile organic compounds (VOCs) in COPD patients with exacerbation
Vasiliki Besa1, Kaid Darwiche1, Helmut Teschler1, Urte Sommerwerck1,
Isabella Kurth1, Thomas Rabis1, Jörg Ingo Baumbach2, Lutz Freitag1.
1Pulmonology, Ruhrlandklinik, University Hospital Essen, Essen, Germany;
2KIST Europe, University of Saarland, Saarbruecken, Germany

Introduction: COPD exacerbations are events in the natural course of the disease
characterised by change in patients’ baseline symptoms which are beyond normal
day to day variability and may warrant medical treatment. The early diagnosis and
treatment of acute exacerbations is of major importance since they have a given
impact on the morbidity, mortality and health care costs associated with COPD.
Objectives: It is well known that the airway inflammation is enhanced at exacerba-
tions. The purpose of this study is to investigate if the volatile organic compounds
(VOCs) detected in the exhaled breath of patients with an acute exacerbation of
COPD are different from those detected in patients with a stable disease.
Methods: Breath samples were collected via a side-steam Teflon tube and mea-
sured directly by an ion mobility spectrometer coupled to a multi capillary column
(MCC/IMS). VOCs were detected and statistically evaluated in order to discrimi-
nate COPD patients with an exacerbation from patients with stable disease.
Results: Thirteen COPD patients with an acute exacerbation, 46 COPD patients
with a stable disease as well as 51 healthy subjects were included in the study.
Several peaks were found to differentiate in the group of patients with an acute
exacerbation compared to the COPD patients with stable disease and with healthy
subjects.
Conclusions: Our data suggest that specific VOCs can be detected in the ex-
haled breath of COPD patients with an acute exacerbation indicating possibly the
enhanced airway inflammation. The identification of VOCs that characterise the
acute exacerbations could be used as diagnostic tool for an exacerbation apart from
the clinical criteria.

P4789
Targeted eicosanoid lipidomics of induced sputum as compared to exhaled
breath condensate in asthmatics
Marek Sanak, Lucyna Mastalerz, Anna Gielicz, Barbara Sokolowska,
Natalia Celejewska-Wójcik, Andrzej Szczeklik. Medicine, Jagiellonian
University Medical College, Kraków, Poland

Eicosanoids are mediators of arachidonic acid pathway. Induced sputum (IS) is a
non-invasive material from the lower airways; its sampling is well standardized.
Advantage of exhaled breath condensate (EBC) is shorter collection time and low
protein content, but this is compromised by extreme dilution and inter-individual
variation. Both matrices have been introduced for assessment of inflammatory
mediators in asthma.
We compared eicosanoids concentration in IS and EBC samples collected accord-
ing to the current guidelines and estimated redistribution of eicosanoids and their
metabolites as a result of sample processing.
EBC was collected from asthmatics using Jaeger ECO Screen I; IS according to the
most recent ERS Task Force recommendations. The same validated quantitative
mass spectrometry was used for both matrices ecosanoids’ measurements. Random
IS samples were split to test enzymatic inhibition during solubilisation.
We quantified 29 eicosanoids, including major prostaglandins, leukotrienes, and
their metabolites. Average concentration of eicosanoids was 82 [1-400] times lower
in EBC than in IS. IS differed form EBC by higher HETE and undetectable LTC4.
Conversion of LTB4 into 5-oxo-LTB4 and increase of tetranor-PGEM was observed
during IS solubilisation, non-physiological pH prevented these redistributions only
partially.
Although processing of IS shifts eicosanoid profile toward metabolites, significant
amounts of mediators are present within detection levels of common immunoas-
says. A strict adherence to the IS collection protocols is recommended to avoid a
pre-analytical bias.
In collaboration with U-BIOPRED within the Innovative Medicine Initiative.
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P4790
Detection of pseudomonas aeruginosa (Pa) specific peaks by ion mobility
spectrometry (IMS) in exhaled breath of bronchiectasis patients
Thomas Rabis1, Olaf Anhenn1, Jörg-Ingo Baumbach2, Isabella Kurth3,
Gerhard Weinreich1, Helmut Teschler1, Lutz Freitag3, Kaid Darwiche3,
Uwe Mellies4, Peter-Michael Rath5, Urte Sommerwerck1. 1Dept. of Pneumology
- Lung Transplantation, Ruhrlandklinik - West German Lung Centre at the
University Clinic Essen, Essen, Germany; 2Microfluidics & Clinical Diagnostics,
KIST Europe, Campus E71, Saarbrücken, Germany; 3Dept. of Interventional
Pneumology, Ruhrlandklinik - West German Lung Centre at the University Clinic
Essen, Essen, Germany; 4Dept. of Pediatric Pulmonology, Sleep Medicine and
Cystic Fibrosis Center, University Clinic Essen, Essen, Germany; 5Institute of
Medical Microbiology, University Clinic Essen, Essen, Germany

Introduction: Colonisation or infection of airways from bronchiectasis patients by
Pa results in chronic inflammation leading to a progressive destruction of the lung
and to a decline in lung function. Therefore more inpatient stays for intravenous
antibiotic treatment are necessary and the quality of life in these patients is severely
limited.
Objectives: Aim of our study was to detect and compare volatile organic com-
pounds (VOCs) by IMS in exhaled breath of bronchiectasis patients either colonised
or infected by Pa with healthy non-smoking controls (hc).
Methods: We have analysed VOCs by IMS coupled to a multi-capillary col-
umn (MCC) for pre-separation (MCC-IMS, B&S Analytik) in exhaled breath
of bronchiectasis patients either colonised (Pac,n=3) or infected (Pai,n=9) by
Pa (Pac+Pai=Pa+,n=12) compared to hc (n=39) and compared Pac with Pai. In
addition we analysed VOCs from Pa cultures growing on agar plates.
Results: Using IMS for VOC analysis, differences between Pa+ and hc could be
found. Different peaks were detected between Pac and hc, Pai and hc as well as
Pac and Pai. VOC analysis from Pa cultures revealed two peaks which could be
found in the Pa+ bronchiectasis patients.
Conclusions: IMS seems to be a promising method for the non-invasive identifica-
tion of patients which are colonized or infected with Pa. A differentiation between
patients colonised or infected with Pa seems to be possible, as well. However,
confirmation of our findings in a larger study population is needed. The comparison
of Pa+ with Pa cultures will help to identify peaks caused by the presence of Pa.
Furthermore, it is required to identify the molecules representing the peaks.

P4791
Metabolomic analysis of exhaled breath condensate in diagnostics of
obstructive airway diseases
T.N. Anokhina1, E.K. Anaev1, A.A. Rodionov2, A.I. Revelsky2, I.A. Revelsky2,
V.B. Kudriavtsev3, A.G. Chuchalin1. 1Clinical Department, Research Institute of
Pulmonology, 2Chemistry Faculty, M.V. Lomonosov Moscow State University,
3Faculty of Mechanics and Mathematics, M.V. Lomonosov Moscow State
University, Moscow, Russian Federation

Metabolomic analysis provides molecular and biochemical profiles of metabolites
in different biological fluids.
Objectives: The aim of this study was to assess the potential of exhaled breath
condensate (EBC) molecular profiling in discrimination patients with COPD and
asthma and healthy subjects.
Methods: Twenty patients with asthma, twenty patients with COPD and thirty
healthy control subjects were enrolled in cross-sectional study. Every subject per-
formed spirometry and EBC collection. EBC samples were analyzed by gas chro-
matography – mass-spectrometry method (GC-MS). EBC profiles from patients
with asthma were separated from patients with COPD and from healthy control
subjects using an algorithm based on linear methods of pattern recognition theory.
Results: We have detected various profiles of semi-volatile organic compounds
(SvOC) in EBC in patients with asthma, COPD and healthy subjects. Mathematical
approach to available data revealed 9 SvOC which have been deemed the most
appropriate for solving recognition problem (2-phenoxyethanol, decanol-1, ethyl
citrate, 2,3–dihydro-1-H-inden-1-on and others). EBC profiles of healthy subjects
can be distinguished from patients with asthma with reliability 75%, healthy sub-
jects from COPD patients with reliability 85% and asthma patients from COPD
patients with reliability 83%.
Conclusion: Metabolomic analysis of EBC can discriminate patients with asthma
and COPD and healthy subjects. We propose that differences in SvOC profiles
between asthma and COPD are disease related.

P4792
Discrimination of protein and peptide composition of exhaled breath
condensate in patients with pulmonary disease by mass spectrometry
Anna Ryabokon1, Viktoria Kurova1, Eldar Anaev2, Aleksey Kononikhin3,
Kristina Fedorchenko1, Eugenie Nikolaev1, Sergey Varfolomeev1. 1Department
of Kinetics and Mechanisms of Enzymatic and Catalytic Reactions, Emanuel
Institute of Biochemical Physics, Russian Academy of Sciences, 2Noninvasive
Diagnostic Department, Research Institute of Pulmonology, Federal
Medicobiological Agency of Russia, 3Department of Ion and Moleculare Physics,
Institute for Energy Problems of Chemical Physics, Moscow, Russian Federation

Exhaled breath condensate (EBC) reflects the composition of the airway-lining
fluid and may contain biomarkers of diseases of respiratory system.

The aim of this study is to identify proteins in EBC of patients with chronic
obstructive pulmonary disease (COPD) and pneumonia using two techniques of
proteome identification.
Seventeen COPD and thirteen pneumonia samples were collected using the Jaeger
ECoScreen (VIASYS Healthcare, Germany), freeze dried, treated with trypsin and
analyzed by nanoflow LC-MS/MS with a 7-Tesla Finnigan LTQ-FT mass spec-
trometer (Thermo Electron, Germany). Six COPD samples were mixed and applied
to 2D-PAAGE by Mini-PROTEAN system (Bio-RAD, USA). Silver stained spots
were analyzed by MALDI-TOF-MS using a Microflex device (Bruker Daltonics,
Germany).
Using 2D-PAAGE and MALDI-TOF-MS we were able to show that EBC samples
from patients with COPD contain whole “normal” keratins that were detected also
in EBC of healthy donors.
Using LC-MS/MS, a method of comparable sensitivity, specific peptides of “ab-
normal” keratins 3, 4, 8 were identified in COPD samples. Keratin set identified
in samples from patients with acute pneumonia was more varied.
Peptides of Plakoglobin, Desmoplakin, Alpha-1-acid glycoprotein, Filaggrin,
Dynein, Collagen, Hornerin were discovered in COPD and pneumonia EBC
samples. They are uncharacteristic of healthy EBC samples. None of these pro-
teins was identified as a whole in 2D-PAA gels. These peptides seem to appear in
airway-lining fluid due to proteolysis in respiratory tract tissue.
In conclusion, each of “abnormal” peptides, as well as their combinations, may
have diagnostic value.

P4793
NMR EBC metabonomic to assess the nutricecutic effect in COPD. A pilot
study of oral administration of a curcumin based herbal preparation
Guglielmo de Laurentiis1,4, Giovanni Scapagnini2, Deborah Paris3,
Dominique Melck3, Mauro Maniscalco1, Andrea Motta3, Sofia Matteo1,
Andrea Bianco2. 1Dept. of Respiratory Medicine, University “Federico II” of
Naples, Naples, Italy; 2Dept. of Health Sciences, University of Molise,
Campobasso, Italy; 3Institute of Biomolecular Chemistry, National Research
Council, Pozzuoli, Italy; 4Dept. of Medicine, Rehabilitation Center, Santa Maria
del Pozzo, Somma Vesuviana, Italy

Background: NMR metabonomic of EBC significantly divide healthy from COPD
patients, identifying specific profiles linked to cellular oxidative pattern.Curcumin
is a recognized anti-oxidant agent in biochemical cellular balance.As it is still
unknown if the pattern recognized by NMR metabonomic spectroscopy in COPD is
sensitive to exogenous nutrients, in this preliminary open label study we evaluated
the effect of daily oral administration of an herbal preparation containing high
dosage of curcumin (HPC) on EBC in COPD patients.
Materials and methods: 10 COPD (8 M, age 63.3±7.9) were evaluated at baseline
(T0) and after 12 weeks (T1) of oral administration of HPC once a day collecting
each visit EBC, clinical score (BSCN) and spirometry.
Results: EBC collected from each patient (T0 and T1) were different in NMR
spectra profiles and in comparison with spectra of a HPC. Notably, a completely
different profile is observed in T1 patients, with many new resonances appearing.
Moreover, 2 patients examined two months after T1 demonstrated EBC profiles
similar to those at baseline.

Among clinical parameters BSCN score was 4.9±0.9 at T0 and 7.5±1.0 at T1,
while FEV1 values resulted slightly but not significantly increased at T1.
Conclusions: NMR metabonomic is a sensitive method to explore nutriceutic
effects of exogenous antioxidant on EBC in patients affected by COPD.

P4794
Development of mass spectrometry approaches to quantifying lipid mediators
in airway disease
David Balgoma1, Susanna L. Lundström1, Anders Eklund2, Johan Grunewald2,
Craig E. Wheelock1. 1Department of Medical Biochemistry and Biophysics,
Division of Chemistry 2, 2Division of Respiratory Medicine, Department of
Medicine, Karolinska Institutet, Stockholm, Sweden

Background: Lipid mediators (LMs, such as prostaglandins and leukotrienes)
have been extensively studied for their role in both the onset and resolution of
inflammation in airway diseases. We report here the development of a state-of-
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the-art quantitative lipidomics-based method for the analysis of LMs using Liquid
Chromatography with Tandem Mass Spectrometry (LC-MS/MS).
Aims: Develop a sensitive LC-MS/MS platform to quantify LMs from multiple
biological matrices including urine, bronchoalveolar lavage fluid (BALF) and spu-
tum. The method should encompass LMs from arachidonic (AA), linoleic (LA),
dihomo-γ-linolenic (DGHLA), α-linolenic (α-LA), eicosapentaenoic (EPA) and
docosahexaenoic (DHA) fatty acid pathways.
Methods: Pooled BALF from patients with sarcoidosis (n=5) was extracted by
Solid Phase Extraction and analytes were quantified by LC-MS/MS (Acquity-
Xevo, Waters). The method assess 87 LMs in combination with 16 deuterated
internal standards.
Results: In BALF from sarcoidosis patients, 29 LMs from six fatty acid were
detected; but only 8 LMs from each of the AA and LA pathways were quantifiable.
The fatty acid origin and biosynthesis pathway of the 29 LMs is shown in Fig. 1.

Figure 1

Conclusions: LC-MS/MS methods for LM quantification are applicable for ex-
ploring the etiology and pathology of respiratory diseases as exemplified with
BALF from sarcoidosis patients. These methods will be useful in examining
inflammatory processes.

P4795
Follow up of lung transplant recipients using electronic nose
Dorottya Kovacs, Andras Bikov, Judit Pako, Zsuzsanna Kovats, Zoltan Sutto,
Veronika Muller, Gabriella Murakozy, Gyorgy Losonczy, Ildiko Horvath.
Pulmonology, Semmelweis University, Budapest, Hungary

Background: The close follow up of lung transplant patients is essential in
the recognition of both early and late complications, however today these can
be confirmed only by invasive techniques. Analysis of exhaled breath might be
promising, as various studies showed relationship between breath components and
the development of BOS in lung transplant recipients. Electronic nose is able to
analyse the molecular pattern of breath (breathprint), and it discriminated different
lung diseases successfully, however lung transplant patients were not studied yet.
Aim: To investigate the relationship between breathprint and various clinical
parameters in lung transplant recipients.
Methods: Sixteen patients following lung transplantation participated in our study
(mean age 39±14). The study had a model (N=25 samples) and a validation part
(N=35 samples). Hence, in average 3.7±2.5 samples per patient were analysed.
During their scheduled follow up at the outpatient clinic exhaled breath collection
for E-nose measurement (Cyranose 320) as well as blood test and lung function
was performed. Breathprints were analysed using principal component analysis
and the relationship between breathprint and clinical parameters was assessed by
linear regression.
Results: A significant relationship was detected between the breathprint and
MEF50 as well as between breath pattern and tacrolimus plasma levels (p<0.05)
which was confirmed by the validation set.
Conclusions: The analysis of exhaled breath can be useful in the follow-up of
lower airway obstruction in lung transplant recipients. The relation with the drug
level draws attention to the interfering effect of treatment and to the possibility of
monitoring drug level by exhaled breath testing.

P4796
Profiling of sputum inflammatory mediators in asthma and chronic
obstructive pulmonary disease
Mona Bafadhel1, Margaret McCormick2, Shiron Saha3, Vijay Mistry1,
Susan McKenna1, Paul Dodson2, Andrew Lloyd2, Paul Rugman2,
Paul Newbold2. 1Institute for Lung Health, University of Leicester, Leicester,
United Kingdom; 2AstraZeneca, R & D, Loughborough, United Kingdom;
3Respiratory Medicine, Sheffield University Hospitals NHS Trust, Sheffield,
United Kingdom

Introduction: Asthma and chronic obstructive pulmonary disease (COPD) display

features of overlap in airway physiology and airway inflammation. The relationship
between mediator expression and airway inflammation was explored within these
airway diseases.
Methods: Patients with asthma (54 patients: 21 men) and COPD (49 patients: 36
men) were studied. Clinical characteristics and sputum was collected at entry into
the study. A two-step sputum processing method was performed for supernatant
and cytospin preparation. The Meso Scale Discovery and Luminex platforms were
used to measure cytokines, chemokines and matrix metalloproteinase levels.
Results: Analytes sensitive to dithiothreitol (DTT) that had increased recovery in
the two step sputum process were IL-1b, 4, 5, 10, 13, IFN-g, TNFRI, GM-CSF,
CCL2, 3, 4, 5, 13 and 17. There was a differential expression in IL-8, TNFRI and
TNFRII between asthma and COPD (mean fold difference (95% confidence inter-
val) IL-8, 2.6 (1.3 to 5.4), p=0.01; TNFRI, 2.1 (1.3 to 5.4), p=0.03; and TNFRII,
2.6 (1.2 to 5.6), p=0.02). In neutrophilic and eosinophilic airway inflammation,
TNFα, TNFRI, TNFRII, IL-6, IL-8 and IL-5 could differentiate between these
phenotypes. However, these phenotypes were unrelated to the diagnosis of asthma
or COPD.
Conclusion: Recovery of sputum mediators sensitive to DTT can be improved
using a new sputum processing technique. Within airway inflammatory sub-
phenotypes there is a differential pattern of mediator expression that is independent
of disease. Whether these inflammatory phenotypes in asthma and COPD confer
distinct pathogenesis, therapeutic responses and clinical phenotypes needs to be
further evaluated.

494. Pulmonary rehabilitation: looking at
alternative approaches and alternative

populations beyond COPD

P4797
Pulmonary rehabiliation: First line treatment for respiratory disease
Orla Reddington, Anne Telford, Victoria Christer, Gail South. Physiotherapy
Department, BreathingSpace, Rotherham, South Yorkshire, United Kingdom

Introduction: Breathing Space is a multi-disciplinary primary care centre for the
management of respiratory conditions in Rotherham, England. Breathing Space has
an emphasis on Pulmonary Rehabilitation (PR) incorporating outpatient pulmonary
rehabilitation and an inpatient facility.
Aims: The aim of the research was to establish the effect of PR on Patient Recorded
Outcome Measures.
Methods: Data was examined retrospectively between June 2007 and December
2010. All patients underwent field walking tests (Incremental Shuttle Walk Test
(ISWT), Endurance Walking Test (EWT) or 6 Minute Walk Test (6MWT)) and
CRQ (self report) and HAD questionnaires. PR was provided over 12 sessions in
a 6 week period.
Results: 94 patients with Bronchiectasis or Pulmonary Fibrosis were referred for
PR. Of these 95% (n=78) agreed to attend PR after assessment. Refer to tables 1
& 2 for results.

Results for walking tests

Bronchiectasis Pulmonary Fibrosis

Invited 74% (n=60) 26% (n=22)
Female 57% (n=34) 41% (n=9)
Completion rate 97% 91%
Median ISWT pre 215M 207M
Median ISWT post 288M* 136M*
Median 6MWT pre 108M 75M
Median 6MWT post 138M 95M
Median EWT pre 6mins 39 4mins 52
Median EWT post 16mins 33 13 mins 57

*Denotes clinically significant result.

Results of Health Status Measures

Bronchiectasis Pulmonary Fibrosis

Median CRQ-SR Pre Dyspnoea 3.13 2.55
Fatigue 3.07 2.42
Emotion 4.10 3.64
Mastery 4.11 3.70

Median CRQ-SR Post Dyspnoea 3.76* 3.08*
Fatigue 3.90* 3.67*
Emotion 4.78* 4.83*
Mastery 4.20 4.84*

HAD anxiety pre 8.3 8.47
post 6.0* 6.46*

HAD depression pre 7.3 7.9
post 6.05* 6.31*

*Denotes clinically significant result.
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Conclusion: Our data suggests that PR for patients diagnosed with Bronchiectasis
or Pulmonary Fibrosis should be the treatment of choice.

P4798
Effect of pulmonary rehabilitation on gas exchange, muscle cross section area
and functional parameters in interstitial lung disease
Balakrishnan Menon1, V.K. Vijayan1, Vishal Bansal2, Brijesh Prajapat1.
1Pulmonary Medicine, Vallabhbhai Patel Chest Institute, New Delhi, India;
2Physiology, Vallabhbhai Patel Chest Institute, New Delhi, India

Introduction: Pulmonary rehabilitation has an important role in the management
of interstitial lung diseses (ILD). This study evaluates effect of pulmonary reha-
bilitation on gas exchange, muscle cross sectional area and functional parameters
in patients of ILD.
Aims and objectives: To evaluate 6 minute walk distance (6MWD), Mid Thigh
Cross Sectional Area on CT (MTCSACT) and Carbon Monoxide Diffusion Capacity
(DLCO) before and after pulmonary rehabilitation in patients of ILD.
Methods: Twenty eight patients of ILD were randomly allocated to Control and
Test groups. The control group received standard medications for 8 weeks while
the test group was given supervised pulmonary rehabilitation along with standard
medications for 8 weeks.
Results: Mean values of 6MWD changed from 476.50±61.97 m to 482.64±58.33
m in control group [p=0.369]and from 455.64±63.55 m to 509.78±69.03 m in
test group [p=0.015].
Levels of DLCO changed from 11.88±4.38 ml/min/mmHg to 11.62±4.00 ml/min/
mmHg in control group [p=0.399] and from 10.80±3.73 ml/min/mmHg to
13.08±3.87 ml/min/mmHg [p=0.004] in test group.
Mean values of MTCSACT changed from 9311.21±1987.21 cm2 to 9271.07±
1918.42 cm2 in control group [p=0.646] and from 9485.21±2083.44 cm2 to
10330.71±2137.41 cm2 in test group [p=0.031].
The difference of means between control and test groups after pulmonary reha-
bilitation was significant for DLCO, MTCSACT and 6MWD. Positive correlation
was obtained between MTCSACT and 6MWD [r=0.7, p=0.006].
Conclusion: Pulmonary rehabilitation causes significant improvement in muscle
cross sectional area and functional parameters in ILD patients along with significant
improvement in gas exchange.

P4799
Pulmonary rehabilitation (PR) outcomes in chronic obstructive pulmonary
disease (COPD) compared with interstitial lung disease (ILD)
Victoria Sandrey, Susanna Barr, David Smith. North Bristol Lung Centre,
Frenchay Hospital, Bristol, United Kingdom

Background: PR is effective in improving exercise capacity, dyspnoea and quality
of life in patients with COPD. The benefits in patients with ILD are less well
described.
Methods: The records of 24 patients (15 male) with ILD who had completed PR
were compared with age (within 2 years) and MRC score (same score) matched
COPD patients (19 male) who had also completed PR within the same setting.
Incremental shuttle walk distance (ISWT), endurance shuttle walk time (ESWT),
level of exercise induced desaturation, chronic respiratory disease questionnaire
(CRDQ) scores and hospital anxiety and depression (HAD) scores were measured
at baseline and on completion of the 8 week programme. The mean changes in
each group were compared using a paired t-test.
Results: The mean average age of each group was 68 years, with a mean average
MRC score of 3.3. The baseline oxygen saturations in both groups was similar.

Differences in outcomes between COPD and ILD groups

COPD ILD

�ISWT (m) 36.2 31.5
�ESWT (seconds) 506.1 303.7
�Dyspnoea (CRDQ) 3.5 4.3
�Mastery (CRDQ) 1.2 2.5
�Emotional function (CRDQ) 4.1 3.7
�Fatigue (CRDQ) 3.2 2.5
�Anxiety (HAD) –1.1 –1.4
�Depression (HAD) –1.8 –1.2

Both groups showed improvements in all measured outcomes-most of which were
clinically important. There was no statistically significant difference between the
groups in any of the outcomes. In addition, the level of exercise desaturation after
PR was greater in the ILD group (7.7%) compared with the COPD group (3.0%).
Conclusions: This study shows that PR in patients with ILD produces similar
outcomes to those seen in COPD. The exercise induced oxygen desaturation seen
in patients with ILD is greater.

P4800
Exercise tolerance and symptoms after standard rrehabilitation in
emphysema-like COPD patients
Ernesto Crisafulli1 , Elena Venturelli2, Gianluca Biscione3, Guido Vagheggini4,
Andrea Iattoni1,2 , Sasha Lucic1, Nicolino Ambrosino4, Franco Pasqua3, Enrico
M. Clini1,2. 1Rehabilitation, Ospedale Villa Pineta, Pavullo n/F, Modena, Italy;
2Oncology Haematology Respiratory Diseases, University of Modena, Modena,
Italy; 3Pulmonary Rehabilitation, Ospedale San Raffaele, Velletri, Roma, Italy;
4Rehabilitation, Centro Auxilium Vitae, Velletri, Pisa, Italy

In this retrospective analysis on a cohort of 823 COPD patients (age 71±8 yrs,
FEV1 56±18% pr.) admitted in 3 centres, we aimed at describing the effect of
standard rehabilitation on exercise tolerance and symptoms in the subgroup of
emphysema-like individuals, as defined by lung function parameters.
Pre-to-post changes (D) in exercise tolerance (6MWT), Borg dyspnea (D), fatigue
(F) and SatO2 nadir (N) on effort, perceived breathlessness (MRC), and quality-of-
life (SGRQ) were reported. Proportion of patients reaching the minimally clinical
important difference (MCID) in 6MWT, D, F, MRC and SGRQ were also recorded.
Outcomes were then compared between the Emphysema (E, n=283) and the COPD
(C, n=540) subgroups.
Lung functions were different by definition when comparing the two groups, with
similar age, body mass, exercise tolerance, and breathlessness at baseline.
D-6MWD (+72±47 and +62±42 m, p=0.002), D-D (-2.3±1.7 and -1.9±1.3 point,
p=0.002), D-F (-2.2±1.9 and -1.9±1.6 point, p=0.070), and D-N (+1.4±3.0 and
+0.5±3.3 point, p=0.002) were higher, whereas a larger proportion of patients
improved at the MCID in 6MWT (62% and 54%, p=0.040) in group E when
compared with group C. Using a multivariate logistic regression model, we found
that higher normalised PaO2, and lower 6MWT, and FRC at baseline significantly
correlated with D-6MWT within the E group (p<0.01).
This study generates the hypothesis that COPD patients with emphysema phe-
notype are more likely to gain exercise tolerance and perceived symptoms after
standard rehabilitation.

P4801
Does better endurance capacity increase physical performance and work
participation for patients with obstructive pulmonary disease?
Ulla Pedersen, Siri Skumlien. Physical Department, Glittreklinikken, Hakadal,
Norway

Background: Patients with chronic lung disease have increased risk of unemploy-
ment and disability pensioning caused by exacerbations and the complexity of this
disease. Multidisciplinary pulmonary rehabilitation could be expected to improve
physical performance, work stability and participation.
Aim: The aim of this study was to evaluate if a 4 weeks’ multidisciplinary voca-
tional pulmonary rehabilitation had an effect on endurance capacity, and whether
a change was correlated with degree of physical activity and work participation 1,
6 and 12 months post-rehabilitation.
Method: 128 consecutive patients were included in this intervention prospective co-
hort study. Endurance capacity was measured as time to exhaustion during constant
work load treadmill walk before and after rehabilitation. Data on post-rehabilitation
work relations and physical performance was collected by telephone interview.
Results: The endurance capacity increased from 360 sec to 840 sec (median),
p=0.001during the 4 weeks of rehabilitation. Increase in treadmill endurance time
was correlated with physical activity 6 months (r=0.22, p=0.023), but not 12 months
post-rehabilitation (r=0.03, p=0.776). There was no correlation between increase
in treadmill endurance and work participation 6 or 12 months after rehabilitation.
Conclusion: Patients experiencing the largest improvement in physical endurance
after participation in the current rehabilitation model were most likely to continue
their physical activity 6 months after rehabilitation, but the effect was lost after 12
months. The degree of improvement in physical condition did not influence work
participation.

P4802
Exercise physiologic response during three different video games in cystic
fibrosis patients
Tamara del Corral1 , Janaina Percegona2, Melisa Seborga2, Norma Trujillo2,
Lisbeth Hernandez2, Adrian Rejas3, William Lalinde3, Jordi Villà4,
Jordi Vilaró5. 1Physiotherapy, Asociación Madrileña Contra la Fibrosis Quística
(AMCFQ), Madrid, Spain; 2Physiotherapy, Máster Medicina Respiratoria.
Universidad de Barcelona y Universidad Pompeu Fabra, Barcelona, Spain;
3Engineering, O2H Corporation, Madrid, Spain; 4Grup de Recerca em
Bioinformàtica Mèdica (GRIP), Universitat Pompeu Fabra, Barcelona, Spain;
5Physiotherapy, FCS Blanquerna, GReF. Universitat Ramon Llull/Fundació
Clínic, IDIBAPS, Barcelona, Spain

Cystic fibrosis (CF) is a multisystemic disease characterized by an abnormal ven-
tilation response that limiting the exercise tolerance. Physical training increases
exercise capacity, decreases dyspnea and improves quality of life. Adherence to
respiratory rehabilitation programs is a key factor to guarantee optimal benefits.
To determine the efficiency of three Wii video games as training systems by
analysing the physiologic response in CF.
Methods: We included 24 CF patients: age: 12±3.7 years; BMI: 18±3; FVC:
97±20%; FEV1: 93±20%, followed 4 different exercise types in randomized order
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during six minutes: 1) 6-min walking test (6MWT); 2) Wii Fit Plus (Wii-Fit); 3)
Wii Active (Wii-Acti), and 4) Wii Family Trainner (Wii-Train). All physiologic
responses were recorded breath by breath by using a portable gas analyzer (Fitmate
Pro, Cosmed, Italy).
Results: In all video game exercises, after the 3th minute, describe a plateau
profile that remains stable until the end of the test, similar to the 6MWT.

6MWT Wii-Fit Wii-Acti Wii-Train

Final VO2 (mL m–1) 992.4±294.3 547.9±111.9*** 1218.7±431.5* 1195.4±323.7*
Final VE (L m–1) 32.1±9.1 17.5±4.3*** 38.8±14.9* 36.65±9.1*
Final HR (bpm) 160±17 123±14*** 158±13 164±16
Final dyspnea (Borg) 2.5±2.3 1.4±2*** 3±2.8 2.7±2.5
Final fatigue (Borg) 2.7±2.5 1±1.3*** 2.3±2.1 2.8±2.7

Conclusion: From a physiological perspective, exercises executed with video
game platforms are feasible and allow high intensity time-sustained exercise. This
type of training could be recommended for CF patients.
Sponsored by: Proyecto AVANZA, TSI-020110-2009-431. Ministerio de Industria
Turismo y Comercio, Spain.

P4803
Physical rehabilitation in asthma management
Natalia Astafieva1, Denis Kobzev2, Inna Gamova1, Irina Perfilova1,
Ekaterina Udovichenko1. 1Departanent of Clinical Immunology&Allergology,
Saratov State Medical University, Saratov, Russian Federation; 2IMI, IMI
University Centre, Luzern, Switzerland

Background: 50% of asthma patients experiences limitations in physical activity
and usual lifestyle. Gymnastics can provide significant health benefits and improve
quality of life.
Objective: To investigate effects of gymnastics on asthma patients, specifically
leading to ameliorated lung function.
Methods: A prospective, randomized, controlled trial was performed to evaluate
the effect of respiratory gymnastics (RG). 85 patients with moderate/severe asthma
were randomly assigned to control (CG - 16 persons, standard therapy) or RG
(RGTG - 69 persons, standard therapy & RG) group; with no significant difference
in demographics. Patients were instructed how to practice exercises and examined
in 3-6-9-12 months for pulmonary function, cardiopulmonary exercise and control
of asthma.
Results: 12 month physical rehabilitation (with pharmacotherapy) reduced: the
frequency of complaints; clinical manifestations of asthma; symptoms: daytime
(from 94.0% to 28.0%; p = 0.0001) and night (from 54,7% to 7,1%; p = 0,0001);
the consumption of β2-agonists (from 3,2 to 2,1 puffs/week). RGTG group in-
creased: FEV1 (from 1,3 to 1,7 L); PEF (from 338,6±19,5 to 403,5±15,8);
exercise capacity (W/kg) from 0.85±0.1 to 1.4±0.1. The number of patients with
limited physical activity decreased from 86.0±5.0 to 22.0±5.9%; p = 0,001. Heart
rate and blood pressure recovery time after exercise decreased from 10,4±0,7 to
9,1±0,6 min (p <0,05). CG changes were much lower (difference between groups
was significant, p < 0,001).
Conclusions: Individual programs of RG reduced asthma symptoms and the use
of bronchodilator medication in patients with asthma, and can be effective as an
adjuvant therapy and optimize asthma patients medical treatment.

P4804
Obesity in COPD and the response to pulmonary rehabilitation
C.M. Nolan1, J.L. Canavan2, A.L. Clark1, K.A. Ingram1, R.P. Fowler1,
P. Marns1, M.I. Polkey2, W.D.-C. Man2. 1Harefield Hospital Pulmonary
Rehabilitation Team, 2Respiratory Biomedical Research Unit, Royal Brompton
and Harefield NHS Foundation Trust, Harefield, Middlesex, United Kingdom

The obesity paradox is well recognized in COPD. Obese (OB) patients with COPD
may have better survival than the non-OB, yet obesity may impair lung function,
increase respiratory load and dyspnea. We hypothesized that OB COPD patients
referred to pulmonary rehabilitation (PR) would have reduced exercise capacity
and quality of life compared with normal weight (NW) COPD patients, and would
respond less well to PR.
As BMI<21 is associated with worse prognosis, we defined NW as a BMI of
21-24.9. OB was defined as BMI 30 plus. In 218 patients referred to an 8-week
outpatient PR program, we identified 64 NW and 67 OB patients. Baseline and
post-PR incremental shuttle walk (ISW), self-report Chronic Respiratory Disease
Questionnaire (CRDQ-SR), MRC Dyspnea score (MRC), Hospital Anxiety and
Depression (HAD) scores and fat free mass (FFM) were recorded.
Despite less severe airflow obstruction in OB patients (Median IQR FEV1%
predicted: NW = 40 (26, 62) vs. OB = 62 (42, 76); p<0.001), median ISW (m)
was reduced (NW = 185 (120, 295) vs. OB = 105 (50, 255); p=0.01). CRDQ-SR
was also significantly reduced (p=0.02) in OB patients. Following PR, there was
a significant improvement in ISW, CRDQ-SR, MRC and HAD-D in OB patients.
No significant difference was seen in pre- to post-PR changes in ISW, CRDQ-SR,
MRC, HAD and FFM between the 2 groups.
Obesity in COPD was associated with less impairment in respiratory function, but
worse exercise capacity and quality of life. However OB patients respond equally
well to PR as NW patients. The impairment of exercise capacity and quality of

life in OB COPD patients may lead to presentation to health care professionals at
an earlier stage of lung function impairment and may explain the obesity paradox.

P4805
Outpatient vs. home-based pulmonary rehabilitation in COPD: A
randomized controlled trial
Julio Cesar Oliveira1, Fernando Sergio Leitão Filho3, Luciana Sampaio2, Ana
Carolina Oliveira1, Raquel Hirata2, Dirceu Costa2, Claudio Donner4, Luis
Vicente Oliveira2. 1Pulmonary Rehabilitation, Lung Institute, Cascavel, PR,
Brazil; 2Rehabilitation Sciences Master’s Program, Nove de Julho University,
Sao Paulo, SP, Brazil; 3Medicine Department, Fortaleza University, Fortaleza,
CE, Brazil; 4Ambulatorio Diagnostico e Terapeutico Polispecialistico, Mondo
Medico, Borgomanero, Italy

Introduction: Chronic obstructive pulmonary disease (COPD) is a common cause
of morbidity and mortality affecting a large number of individuals in both devel-
oped and developing countries and it represents a significant financial burden for
patients, families and society. Pulmonary rehabilitation (PR) is a multidisciplinary
program that results in an improvement in dyspnea, fatigue and quality of life.
Despite its proven effectiveness and the strong scientific recommendations for its
routine use in the care of COPD, PR is generally underutilized and strategies
for increasing access to PR are needed. Homebased self-monitored pulmonary
rehabilitation is an alternative to outpatient rehabilitation. In the present study,
patients with mild, moderate and severe COPD submitted to either an outpatient
or at-home PR program for 12 weeks were analyzed.
Methods: Patients who fulfilled the inclusion criteria were randomized into three
distinct groups: an outpatient group who performed all activities at the clinic, a
home-based group who performed the activities at home and a control group. PR
consisted of a combination of aerobic exercises and strengthening of upper and
lower limbs 3 times a week for 12 weeks.
Results: There was a significant difference in the distance covered on the six-
minute walk test (p<0.05) and BODE index (p<0.001) in the outpatient and
at-home groups after participating in the rehabilitation program compared to
baseline.
Conclusion: A home-based self-monitoring pulmonary rehabilitation program is
as effective as outpatient pulmonary rehabilitation and is a valid alternative for the
management of patients with COPD.

P4806
Improvement in skeletal muscle dysfunction after twice-weekly exercise
training in COPD patients
Fabricio Zambom1, Pilar Cabollero2, Maria Hernández2, Esteban Gorostiaga3,
Javier Ibañez3, Javier Hueto2, José Antonio Cascante2, M. Milagros Antón1.
1Health Sciences Department, Public University of Navarre, Tudela, Navarre,
Spain; 2Respiratory Division, Complejo Hospitalario de Navarra, Pamplona,
Navarre, Spain; 3Studies, Research and Sport Medicine Center, Institute of Sport,
Government of Navarra, Pamplona, Navarre, Spain

Introduction: Skeletal muscle dysfunction is one of the extrapulmonary effects
in patients with COPD, resulting in reduced peripheral muscle strength and
functional capacity and have been associated to increased mortality risk. It is
unknown the optimal frequency of exercise training to optimize the effectiveness
of rehabilitation.
Aim: To compare the effects of the 12-wk training period of low-volume frequency
on maximal strength and muscle power.
Methods: Thirty-six moderate to severe COPD men were divided into resistance
group (RG, n=14), combined group (REG, n=14) and control (COG, n=8).RG
and REG performed a low volume exercise training for 12 weeks. The subjects
were tested for maximal strength in the leg press (1RMLP), lower limb power at
70%1RM (PO70%LP), maximal strength in chest press (1RMCP) and seated row
(1RMSR). Statistical analyses were performed with SPSS.
Results: 1RMLP increased 26% (from 189±52 to 238±68kg, P<0.001) in REG,
33% (from 189±56 to 250±89kg, P<0.001) in RG and was higher (P<0.05) than
in the CG. 1RMCP increased 31% (from 50±12 to 66±18kg, P<0.001) in RG,
35% (from 51±17 to 67±17kg,P<0.001) in REG and was higher (P<0.001) than
in CG. 1RMSR increased (P<0.001) 31% in REG and 41% in RG compared to
CG. PO70%LP increased 50% (from 557±290 to 725±258 w, P<0.001) in REG,
33% (from 601±167 to 797±212 w, P<0.001) in RG.
Conclusions: Twice-weekly resistance exercise improves lower and upper body
maximal strength and lower muscle power in COPD. Once-weekly resistance
training is as effective in eliciting improvements in maximal strength and muscle
power as twice-weekly resistance training.
Supported by Ministry of Education of Spain and Health Department of Navarre

P4807
Interest of neuromuscular electro-stimulation (NMES) in COPD patients
during an ambulatory comprehensive respiratory rehabilitation program
Delphine Nguyen Dang1, Michaël Gluck2, Freddy Pirnay1, Renaud Louis1,
Marc Vanderthommen2. 1Respiratory Diseases, CHU, Liege, Belgium;
2Departement of Physic Medecine and Rehabilitation, CHU, Liege, Belgium

Introduction: COPD often leads to peripheral muscle atrophy and weakness.
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NMES is commonly used to improve muscle function and structure and is cur-
rently considered as an adjunct to exercise training in COPD patients with severe
muscular deconditioning. The optimal parameters of stimulation and its indication
in COPD patients are not yet well known.
Aim of the study: To determine the interest of NMES in COPD patients during
an ambulatory comprehensive respiratory rehabilitation program (RRP).
Material and methods: We included prospectively 16 COPD patients GOLD 3-4
who take part to a RRP during 12 weeks. The subjects were all unable to walk more
than 350 meter at the 6-minute walking distance (6MWD) and were randomized
in two groups:
– 8 patients performing the RRP (group R)
– 8 patients performing the RRP plus NMES (group R-ES)
We assessed the spirometry, the 6MWD, the VO2 max, the maximal work load
developed on the cyclo-ergometer, the quality of life as well as the evaluation of
the strength and the endurance of the quadriceps at T0 and T12 weeks.
NMES was performed bilaterally on the quadriceps of the vastus medialis and
vastus lateralis.
Results: We observed that the addition of NMES sessions as complementary tech-
nique to respiratory rehabilitation significantly increased the quadriceps strength
(+21, 6%), as well as the quality of life (+30%), associated with a significant
increase of the 6MWD (+25%) in the group R-ES compared with the group R.
Conclusion: Further studies are needed to identify the physiologic mechanisms
involved in the improvements after NMES as well as its place as adjunct therapy
in respiratory rehabilitation.

P4808
Peripheral muscle electrostimulation: Cardiovascular response in COPD
patients and long term effects
Bruno-Pierre Dubé, Marilyn Houle-Péloquin, Poirier Claude. Respiratory
Medicine, Centre Hospitalier Universitaire de Montréal, Montréal, QC, Canada

Conventionnal pulmonary rehabilitation (PR) suppose minimal active exercise.
Because the ventilatory limitation, severe COPD patients are not always able to
fully participate. Electrostimulation (ESM) of the peripheral muscles helps to pre-
vent total unuse of the patients muscles and could aim to a complete PR program.
The long term benefits of this intervention may be evanescent. The cardiovascular
effects of ESM are not known in severe to very severe COPD patients.
We prospectively studied 9 COPD patients (3 females and 6 males, mean age of
65 y/o, mean FEV1 of 0,78 L (28%)) undergoing home-based peripheral muscles
ESM. This latter consisted of 5 periods of 20 minutes, 5 times a week and for 3
weeks. Short and long term benefits were measured according to 6MWT and 1RM
leg press test. Cardiac frequency (F) and arterial pressure (AP) were registered
each 5 minutes during periods 1, 7 and 15.
F and AP did not show any significant fluctuations from beginning to end of the
ESM period, and there is no difference between periods 1 and 15. 6MWT showed
a mild but statistically significant improvement (232 to 244 m, p = 0,02). The
1RM leg press was also improved (192 to 209 p, p=0,004). After, 3/9 patients
were able to complete a PR program. At one year, 6MWT and 1RM leg press test
were below the baseline values. ESM was well tolerated by the patients, without
complication.
Conclusion: Home-based ESM program is a safe procedure and is not associated
with significant change in F and AP, and an immediate impact was observed on
6MWT and 1RM leg press test. It could precede a complete PR program in selected
severe to very severe COPD patients and be offered in a context of hospitalization.

P4809
The effect of BiPAP on maximum exercise capacity in patients with COPD
Ana-Maria Moga1,2, Michel De Marchie3, Stéphane Delisle4,
Jadranka Spahija1,2. 1School of Physical and Occupational Therapy, McGill
University, Montreal, QC, Canada; 2Respiratory Health Research Center,
Sacré-Coeur Hospital, Montreal, QC, Canada; 3Department of Adult Critical
Care, Sir Mortimer B.Davis Jewish General Hospital, McGill University,
Montreal, QC, Canada; 4Department of Inhalation Therapy, Sacré-Coeur
Hospital, Montreal, QC, Canada

Background: Noninvasive ventilation has been used as an adjunct to exercise.
The aim of this study was to evaluate the effect of BiPAP (Vision, Respironics; no
Plateau Exhalation Valve), compared to no assist, on maximum exercise capacity
in individuals with COPD.
Methods: A randomized crossover design was used. Ten stable COPD patients
(FEV1 53±21% pred) performed three symptom-limited incremental exercise tests
on a bicycle ergometer while breathing through a mouthpiece, with either no
pressure support (PSno), PS of 0 cm H2O (PS0; IPAP & EPAP 4 cm H2O) or 10
cm H2O (PS10; IPAP 14 & EPAP 4 cm H2O) of assist on separate days. Exer-
cise workload (WL), dyspnea and leg effort (Borg), end-expiratory lung volume
(EELV), breathing pattern, O2 uptake (VO2) and CO2 production (VCO2) were
measured during exercise.
Results: Peak WL was lower with PS10 (33±16) and PS0 (30.5±13) than PSno
(43±19) (p<0.001); there was no difference between PS0 and PS10. Dyspnea at
peak exercise was similar with PSno, PS0 and PS10; at isoload it was lower with
PSno compared to PS10 and PS0 (p<0.01). Leg effort at peak exercise was higher
with PSno than PS10 and PS0 (p<0.05), whereas it was not different at isoload.
Tidal volume (VT) and minute ventilation (VE) were highest with PS10 and lowest

with PSno both at peak exercise (p<0.001) and isoload (p<0.001). EELV was
similar at peak exercise with all three conditions. VO2 and VCO2 were greater
with PS10 and PS0 than PSno (both p<0.001), both at peak exercise and isoload.
Conclusion: Use of BiPAP during incremental exercise in the absence of a plateau
exhalation valve increases VT and VE at the expense of increasing the VO2 and
dyspnea, which in turns reduces peak exercise WL in COPD patients.

P4810
Effect of ADL-training for persons with COPD: A randomized controlled
trial
Frederik Bjørge Hansen, Anne Marit Mengshoel. Occupational Therapist,
Glittreklinikken, Hakadal, Norway Department of Health and Society, Faculty of
Health Sciences, University of Oslo, Oslo, Norway

Background: Due to various degrees of breathlessness, fatigue, coughing and
increased sputum production, COPD patients have problems performing activities
of daily living (ADL).
Aim: To investigate if COPD patients experienced differences in performance and
satisfaction in performing ADL after participating in a 5 hours compared to 1 hour
ADL-training during a 4 weeks pulmonary rehabilitation program.
Methods: A prospective, randomized, single blinded, parallel group design. The
control group received Glittreklinikken’s standard rehabilitation program, which
included 1×60 min ADL-training. The experimental group received 4×60 min
ADL-training in addition to the standard rehabilitation program. The Canadian
Occupational Performance Measure assessed the performance and satisfaction of
doing ADL at inclusion (baseline), after four weeks (at discharge) and three months
after discharge.
Results: 24 COPD patients (59% women) were included; mean±SD age 69±8
years, FEV1% predicted 43±14%. The median change for performance scores
from baseline to four weeks was 3,85 and 1,25 points in the experimental and
control groups (p=0,001), and for satisfaction scores 4,70 and 1,85 points in
the experimental and control groups (p=0,002). From baseline to three months,
performance score changed 1,25 and -0,60 points in the experimental and control
(p=0,001), and satisfaction score changed 3,15 and -0,40 points in the experimental
and control groups (p<0,001).
Conclusions: The patients with COPD participating in a 5 hours ADL-training
program evaluated their performance and satisfaction of doing ADL to be better
than those participating in a 1 hour program, both at the time of discharge and
three months after discharge.

P4811
Comparison of efficacy of respiratory rehabilitation in patients with COPD
and interstitial lung disease
Atsuhito Nakazawa1, Takeshi Shinohara1, Eri Hagiwara1, Kaori Tsuruta2,
Takuma Sasaki2, Takashi Ogura1, Hiroshi Takahashi1. 1Department of
Respiratory Medicine, Kanagawa Cardiovascular and Respiratory Center,
Yokohama, Japan; 2Department of Rehabilitation Medicine, Kanagawa
Cardiovascular and Respiratory Center, Yokohama, Japan

Objectives: There are few reports describing the efficacy of pulmonary rehabili-
tation (PR) in patients with interstitial lung disease (ILD). We studied whether PR
could improve functional status and dyspnea in a group of patients with ILD in
comparison with patients with COPD.
Methods: Seventy three outpatients (mean age 71y, male: female = 57:16, ILD:
COPD: others = 22: 36: 15) joined a 12-week PR program including exercise
training, physiotherapy and education. Six-minute walking test, lung function test
and evaluation of health-related quality of life (St George’s Respiratory Question-
naire: SGRQ, Short Form questionnaire: SF-36) were performed before and after
the program and retrospectively analyzed.
Results: We found substantial decrease in SGRQ score from 42.1 to 33.9
(p<0.0409) in total patients. Patients with ILD responded well to the program with
the improvement of 6-minute walking distance (318.4 m to 331.6 m) and Borg
score (5.2 to 4.4). There was no difference between the level of improvement in
patients with COPD and ILD.
Conclusions: Our results show that PR improves both functional status and dysp-
nea in patients with ILD to the same extent as with COPD. PR should be considered
as a standard of care for ILD patients.

P4812
Pulmonary rehabilitation in patients with interstitial lung disease – An useful
therapeutic option?
Patrick Huppmann1, Bernd Sczepanski2, Martina Boensch2,
Sandra Winterkamp2, Ursula Schönheit-Kenn2, Claus Neurohr1, Jürgen Behr1,3,
Klaus Kenn2. 1Medical Clinic I, Division of Pulmonary Diseases, Klinikum
Großhadern, Ludwig-Maximilians-University of Munich, Munich, Germany;
2Department of Pneumology, Schoen-Klinik Berchtesgadener Land, Schoenau am
Koenigssee, Germany; 3Department Internal Medicine III, BG University
Hospital Bergmannsheil, Bochum, Germany

Introduction: Pulmonary rehabilitation (PR) is recommended for patients with
chronic lung diseases by ATS or ERS independent of underlying disease. Data
examining the role of PR in patients with interstitial lung disease (ILD) are limited,
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so far only a benefit of PR in patients with COPD is widely accepted. Aim of our
study is to evaluate an in-patient PR in view of functional status and quality of life
in ILD-patients.
Methods: 402 ILD-patients (IPF n=202, hypersensitivity pneumonitis n=59, sar-
coidosis n=50, rheumatic disease n=24, other n=67) with in-patient PR from 1999
to 2010 in a specialised centre were included. Mean duration of PR was 30±1
days. Pulmonary function, blood-gas analysis, 6-minute-walk test (6MWT), dys-
pnoea rating with visual-analogue-scale (VAS) and health-related quality of life
(SF36-questionnaire) were evaluated on admission and discharge of PR-clinic.
Results: 6MWT showed a significant improvement with 46±3m (admission
308±6m, discharge 354±6m, p<0.001). Dyspnoea rating before and after PR
was indistinguishable. Lung function testing showed only a marginal improve-
ment (vital capacity +1.3±0.4%, p=0.001). SF-36-questionnaire demonstrated an
increase in all eight subscores as well as in physical and mental health summary
scores (physical: +1.8±0.5 points, p<0.001; mental: +6.3±0.9 points, p<0.001).
Underlying disease did not show any influence on improvement, but patients with
signs of pulmonary hypertension had less improvement in 6MWD (36±5m vs.
49±3m, p<0.05).
Conclusion: PR has a positive impact on functional status and quality of life in
ILD-patients. Therefore PR should be considered as a standard of care for patients
with ILD.

P4813
Stationary bicycle training at home in COPD patient on LTOT. Is it enough
to improve quality of life and exercise capacity? A pilot study
Jacek Nasilowski1, Tadeusz Przybylowski1, Jan Zielinski1, Ryszarda Chazan1,
Pawel Sliwinski2, Przemyslaw Bielen2, Emil Romanski2. 1Department of
Internal Medicine, Pneumonology and Allergology, Medical University of
Warsaw, Warsaw, Poland; 2Department of Diagnosis and Treatment of
Respiratory Failure, National Research Institute of Tuberculosis and Lung
Diseases, Warsaw, Poland

Pulmonary rehabilitation improves quality of life (QoL) and exercise capacity (EC)
in COPD patients. LTOT with stationary source may reduce daily activities (DA).
Aim of study was to assess if self administered training at home improves QoL,
EC and overcomes restriction in DA.
Methods: Consecutive COPD pts qualified for LTOT with oxygen concentrator
were assessed and randomly assigned to training (TG) or control (CG) groups.
Assessment comprised of: cardiopulmonary exercise test (CPET) on cycle er-
gometer, 6 minute walk test (6MWT), dyspnoea (MRC scale), lung function tests,
QoL (SGRQ), DA measured by actigraphy and questionnaire. Training consisted
of 30 min. cycling every day for 3 months. In TG adherence to training and its
performance was verified by memory card, pts were regularly visited and load was
adjusted to patients ability. CG was monitored by phone and encouraged to sustain
physical activity.
Results: We studied 33 pts (18M, 15F), mean age 70±9 yrs, mean FEV1 0.9±0.4
l (40±13%), mean PaO2 55±4 mmHg. Of 20 pts allocated to TG, 13 pts com-
pleted training program. Adherence was satisfactory, pts trained 73±23% of days.
TG showed significant improvement in SGRQ (symptoms) and duration of CPET.
There was tendency to improve VO2max (p=0.054) and total SGRQ score (p=0.07).
Better adherence to training correlated with greater improvement in QoL, VO2max
and 6MWT distance. Higher work load reached during training correlated with
reduction in MRC scale and improvement in 6MWT distance and VO2max.
Conclusions: Self cycling at home may improve QoL and EC in COPD patients
starting LTOT with stationary source, but has no effect on performance of DA.

P4814
Pilot study of effectiveness of home rehabilitation for homebound patients
with severe COPD
David Coultas1, John Sloan2, Dan Willson3. 1Internal Medicine, University of
Texas HSC-Tyler, Tyler, TX, United States; 2Health and Kineseology, University
of Texas-Tyler, Tyler, TX, United States; 3Physical Therapy, Paradigm
Rehabilitation and Nursing, Tyler, TX, United States

Introduction: While pulmonary rehabilitation is efficacious, available evidence is
not generalizable to patients who are homebound with severe impariment.
Objective: To test the effectiveness of home-based rehabilitation for homebound
patients with physician-diagnosed COPD and severe functional impairment.
Methods: Homebound patients, defined as not driving independently and requiring
taxing effort to leave home, were enrolled from primary care and pulmonary clinics.
Patients were randomly assigned to one of two interventions comprised of educa-
tion and physical therapy emphasizing either aerobic activity (A) or strengthening
(S). The interventions were delivered over 8 weeks with up to 20 sessions. Pre- and
post-intervention outcome measures were collected at 8 and 16 weeks using the
Chronic Respiratory Questionnaire (CRQ) and 2-minute walk distance (2MWD).
Results: Of 41 patients enrolled 24 completed the 8 week intervention period with
mean age 74.4 (SD 10.7) years, 45.8% female, FEV1 0.75L [30% predicted]).
Baseline 2MWDs (mean, SD) were 56.0m (23.3) and 69.3m (34.0) for groups A
and S, respectively. After 16 weeks all CRQ domains improved in both groups
with the largest improvements in CRQ-dyspnea (A=1.85 [p=0.02] and S=2.21
[p=0.003]). Overall, the proportion of patients reporting clinically significant im-
provements in CRQ-dyspnea was 80% in group A and 71% in group S. Moreover,
2MWD increased in Group A but declined in Group S.

Conclusions: These results suggest that among homebound patients with severe
COPD 8-weeks of either aerobic or strength training are effective for improving
quality of life, but aerobic training may be needed to improve walking distance.

495. Treating childhood asthma

P4815
Transparency in evidence-based pediatric asthma guidelines: GRADE and
the other considerations
Nicole Boluyt1, Bart Rottier2, Elianne Vrijlandt2, Johan de Jongste3. 1Pediatrics,
Emma Children’s Hospital - Academic Medical Center, Amsterdam, Netherlands;
2Pediatrics, Beatrix Children’s Hospital - University Medical Center Groningen,
Groningen, Netherlands; 3Pediatrics, Erasmus University Medical Center -
Sophia Children’s Hospital, Rotterdam, Netherlands

Introduction: International evidence-based pediatric asthma guidelines are often
not used in clinical practice. In step 3 of pediatric asthma management some
guidelines make clear choices for LABA were others give alternative options, but
without being transparent in why choices are made. To enhance the usefulness of
guidelines, the ATS has chosen GRADE (Grades of Recommendation, Assessment,
Development, and Evaluation) as the preferred methodology for rating the quality
of evidence and strength of recommendations in clinical practice guidelines.
Objective: Our aim was to develop transparent recommendations on step 3 of
asthma management in children.
Methods: We used GRADE to assess the quality of evidence and separately
reported other considerations. Final recommendations were formulated on both
evidence as well as the other considerations in cooperation with the Dutch Society
of Pediatric Pulmonologists.
Results: We found 7 RCTs comparing doubling the dose of ICS versus a com-
bination of ICS and LABA and/or versus LTRA in children with symptomatic
asthma despite normal ICS dose. According to GRADE, the quality of evidence
was “moderate”, both treatments were effective and individual response could not
be predicted. Other considerations included safety, convenience and costs. We
suggest in children with symptomatic asthma despite ICS, to first double the dose
of ICS. If not effective, a combination of ICS and LABA can be prescribed. In
case of adverse effects or poor inhalation technique a LTRA can be prescribed.
Conclusion: By using the GRADE approach together with other considerations
clear recommendations for step 3 in asthma management were made. This approach
might improve implementation.

P4816
A systematic review of underlying reasons for barriers to asthma
management in ethnic minority children
Deborah Bird1, Gill Perkins2, Lorraine Culley2, Jonathon Grigg3,
Mark Johnson2, Narynder Johal1, Logan Manikam4, Melanie McFeeters5,
Noelle Robertson7, Joanne Wilson6, Monica Lakhanpaul1. 1Medical and Social
Care Education, University of Leicester, Leicester, United Kingdom; 2Health and
Life Sciences, De Montfort University, Leicester, United Kingdom; 3Centre for
Paediatrics, Barts and the London School of Medicine and Dentistry, London,
United Kingdom; 4Paediatrics, North Staffordshire NHS Trust, Stoke on Trent,
United Kingdom; 5Paediatrics, University Hospitals Leicester NHS Trust,
Leicester, United Kingdom; 6Community Child Health, Leicester City Primary
Care Trust, Leicester, United Kingdom; 7Clinical Psychology, University of
Leicester, Leicester, United Kingdom

Background: Barriers to asthma management are an often cited explanation
for poorer outcomes suffered by children from ethnic minorities. Empirical data
explaining why and how barriers arise seem poorly articulated.
Methods: Systematic database and internet resources were searched for studies
with a primary focus on barriers and facilitators in asthma in ethnic minority
children aged 0-18 years. 47 eligible papers were identified, reviewed and data
extracted by 2 independent reviewers. A systematic thematic narrative analysis
was undertaken.
Results: Minority ethnic groups appear to share common barriers to asthma man-
agement. However underlying explanations differ between groups The analysis
produced 6 categories of barriers: Knowledge and attitudes, treatment strategies,
external influences, intrinsic factors, physician related factors and service related
issues. Important gaps and methodological limitations in the literature were also
identified including: variations in data quality; inadequate or absent consider-
ations of the concept of ethnicity; variable definitions of asthma; reliance on
closed-ended questionnaires which limit the breadth and depth of exploration of
underlying explanations.
Conclusion: Further exploration of underlying explanations using open-ended
qualitative techniques are required to elucidate ethnic variations in the mechanisms
by which barriers to asthma management occur. When developing intervention
strategies, practitioners and researchers should recognise that apparently simi-
lar barriers may have different explanation in different ethnic groups and tailor
strategies accordingly.
Funding: This project is funded by Asthma UK. Study ID 10/037.
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P4817
Low agreement between current and long-term asthma control in children:
The PACMAN cohort study
Ellen Koster1, Jan Raaijmakers1, Susanne Vijverberg1, Leo Koenderman2,
Dirkje Postma3, Gerard Koppelman4, Cornelis van der Ent5, Anke-Hilse
Maitland-van der Zee1. 1Pharmacoepidemiology & Clinical Pharmacology,
Utrecht Institute for Pharmaceutical Sciences, Utrecht, Netherlands; 2Pulmonary
Diseases, University Medical Center Utrecht, Utrecht, Netherlands;
3Pulmonology, University Medical Center Groningen, Groningen, Netherlands;
4Pediatric Pulmonology and Pediatric Allergology, University Medical Center
Groningen, Groningen, Netherlands; 5Pediatric Pulmonology, University Medical
Center Utrecht, Utrecht, Netherlands

Background: Asthma control can be defined in various ways.
Objectives: To investigate the association between current and long-term asthma
control.
Methods: We included 418 children using ICS participating in the PACMAN-
cohort study. Current asthma control (last week) was defined using the ACQ.
Long-term asthma control (last year) was based on GINA guidelines. This was
analysed for the four different seasons separately. Not well-controlled asthma was
defined as: ≥3 of the following items present in a specific season: day-time or
night-time symptoms, limitations in activities and rescue medication use. Secondly,
this first definition was adjusted for the frequency of symptoms during a season.
When asthma control was present in ≥3 seasons we qualified this as long-term
asthma control (control during the past year). Current and long-term asthma control
were compared to investigate agreement.
Results: Long-term uncontrolled asthma rates were highest in winter (51%) and
lowest in summer (33%) (P < 0.05). 42% of the patients did not have long-
term asthma control during the past year. Overall agreement between current and
long-term asthma control was 67% and kappa statistics (≤ 0.39) indicated “poor
agreement”.
Conclusion: The congruence between current and long-term asthma control is
poor in our cohort of asthma children using ICS. There existed significant seasonal
differences in asthma control. In observational studies assessing asthma control,
it is therefore important to calculate long-term asthma control (instead of using
current asthma control as indicator) or to stratify at least for seasonal variation.

P4818
Poor adherence to inhaled corticosteroids in childhood asthma: Don’t blame
(only) the patient
Ted Klok1, Adrian Kaptein2, Eric Duiverman3, Paul Brand1. 1Princess Amalia
Children’s Clinic, Isala Klinieken, Zwolle, Netherlands; 2Unit of Psychology,
Leiden University Medical Centre, Leiden, Netherlands; 3Beatrix Children’s
Hospital, University Medical Centre Groningen, Groningen, Netherlands

Introduction: In population studies, the adherence to inhaled corticosteroid (ICS)
treatment in asthma is usually poor. We previously showed high adherence to
ICS in our paediatric asthma clinic, and this was related to parental illness and
medication beliefs. The aim of the present study was to measure adherence and its
determinants in children with asthma in primary care.
Methods: Children aged 2-6 yrs, who received a prescription for (ICS) by their
general practitioner in the past year and who were still using ICS at the time of
inclusion, were followed up for 3 months, during which adherence to ICS therapy
was measured electronically by Smartinhaler®.
Results: 106 children (mean age 4.3 yrs) had had an ICS prescription over the
past year. Parents of 95 children could be reached by telephone, 82 of whom
were willing to provide information about current ICS use and symptoms of their
child. 30 patients (36%) used ICS intermittently during symptomatic episodes,
24 (29%) patients used ICS for non-specific respiratory symptoms such as cough
or for intermittent symptoms such as an isolated wheeze episode. 28 children
(35%) were using ICS regularly, 21 of whom consented to electronic adherence
measurement for 3 months. In these 21 patients, median adherence was 81% [range
34-97%] of prescribed dosages.
Conclusion: The low adherence to ICS in population studies of children with
asthma may be partly explained by inappropriate prescription of ICS to children
with intermittent episodes of wheeze, and non-specific respiratory symptoms such
as cough. High adherence to ICS treatment was found in those patients who
received ICS therapy in accordance with international asthma guidelines.

P4819
Lack of behavioural problems in preschool children using inhaled
corticosteroids with high adherence
Wouter Quak, Ted Klok, Paul Brand. Princess Amalia Children’s Clinic, Isala
Klinieken, Zwolle, Netherlands

Background: Parents of young children are frequently worried about the potential
side effects of asthma treatment on their child’s behaviour.
Aim: To examine whether preschool children using inhaled corticosteroids (ICS)
for asthma are more likely to have more behavioural problems compared with
healthy reference group.
Methods: We included 81 children 2-5 years of age with persistent asthma symp-
toms who were using ICS. During 3 months follow-up, adherence to ICS treatment
was recorded by an electronical logging device (Smartinhaler®). The parents

completed the Child Behaviour Checklist (CBCL) to assess behavioural problems;
results were compared to published reference groups of healthy children.
Results: The median (interquartile range) adherence to ICS was 92 (78-97)%.
There were no significant differences in CBCL scores (total, internalizing, exter-
nalizing problems) between children on ICS and healthy children (all p values >

0.2). Children with asthma were significantly more likely to have somatic com-
plaints (p=0.001) and significantly less likely to have anxious/depressive symptoms
(p=0.01) than the reference group.
Conclusions: Maintenance treatment with ICS, taken daily as prescribed, is not
associated with an increased risk of behavioural problems in preschool children.

P4821
How much inhaled steroid is sufficient? Assessing the relationship between
adherence rate to beclomethasone dipropionate and the level of asthma
control
Paulo Camargos1, Nulma Jentzsch2. 1Health Sciences PostGraduate Program,
Universidade Federal de Saõ João del Rey, Divinópolis, Minas Gerais, Brazil;
2Campos Sales Outpatient Referral Clinic, Belo Horizonte Municipal Health
Authority, Belo Horizonte, Minas Gerais, Brazil

Aims: To verify the relationship between adherence rate to beclomethasone dipro-
prionate (BDP) and the level of asthma control.
Methods: In this prospective cohort study, 102 randomly selected subjects with
persistent asthma, aged 4-14 years, were treated according to GINA recommen-
dations and followed for one year. Adherence rate to BDP was measured through
Doser CT® (Medtrack Products, USA), during each of the three follow-up visits
taking place in the 4th, 8th and 12th month. Based on modified GINA categories,
the level of asthma control was classified as either controlled or uncontrolled.
Results: Mild (36.2%) and moderate (56.9%) predominate over severe persistent
asthma. The median adherence rate was higher in patients with controlled asthma
during follow-up, but went down from 54.0% in the 4th month to 47.0% in
the 12th month (p=0.038). Conversely, among patients with uncontrolled asthma,
the median adherence rate reduced from 43.8% (4th month) to 31.2% (12th
month, p=0.001). Multivariate analysis showed that the level of asthma control
was independently associated to the adherence rate in all three visits (p-values ≤
0.005).
Conclusion: In this study, level of asthma control was directly proportional to
adherence rate. However, our results suggest that to gain control over mild and mod-
erate persistent asthma, an optimal BDP adherence rate to currently recommended
therapeutic regimens seems to be unnecessary.
Paulo Camargos is supported by FAPEMIG- Fundação de Amparo à Pesquisa do
Estado de Minas Gerais, Brazil (Grant PPM-00230-10).

P4822
Fluticasone propionate/formoterol fumarate (FLUT/FORM) combination
therapy has comparable efficacy to fluticasone propionate/salmeterol
xinafoate (FLUT/SAL) in paediatric patients with asthma
Tammy McIver1, Andrzej Emeryk2, Rabih Klink3, Birgit Schwab4. 1European
Medical Science, Mundipharma Research Ltd., Cambridge, United Kingdom;
2Department of Paediatric Lung Diseases and Rheumatology, Medical University,
Lublin, Poland; 3Cabinet de Pédiatrie et de Pneumo Allergologie Pédiatriques,
Private Practice, Laon, France; 4European Medical Operations, Mundipharma
Research GmbH & Co. KG, Limburg (Lahn), Germany

Background: A new asthma therapy combining FLUT/FORM in a single aerosol
inhaler (flutiform®) has been shown to have comparable efficacy to FLUT/SAL
(single inhaler) in adults. This study compared these combinations in a paediatric
population.
Methods: Patients aged 4-12yrs (N=211) with mild/moderate persistent asthma
were randomized 1:1 to 12 weeks of treatment with FLUT/FORM (100/10μg) or
FLUT/SAL (100/50μg), twice daily, in an open-label, parallel-group, multicentre
study. The primary endpoint was change in mean pre-dose FEV1 values from Day
0 to Day 84. Secondary endpoints included change in mean FEV1 values from Day
0 pre-dose to Day 84 120mins post-dose, discontinuations due to lack of efficacy
and time to onset of action.
Results: FLUT/FORM was non-inferior to FLUT/SAL regarding change
in LS mean pre-dose FEV1: +182mL for FLUT/FORM and +212mL for
FLUT/SAL (treatment difference: -31mL; 95% CI: -0.093, 0.031; per proto-
col set (PPS), FLUT/FORM: n=102; FLUT/SAL: n=99; Day 84). Non-inferiority
of FLUT/FORM to FLUT/SAL was also demonstrated for post-dose FEV1 values:
change in LS mean post-dose FEV1 was +308mL for FLUT/FORM and +325mL
for FLUT/SAL (treatment difference: -17mL. 95% CI: -0.089, 0.055; PPS, n: as
above). No patients discontinued due to lack of efficacy. No relevant differences
in time to onset of action were evident between the two treatment groups.
Conclusion: Fluticasone/formoterol was comparable to fluticasone/salmeterol with
regard to pre-dose and post-dose FEV1 values and discontinuations due to lack
of efficacy. FLUT/FORM and FLUT/SAL had comparable efficacy and safety
profiles.
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P4823
Long-term treatment with fluticasone propionate/formoterol fumarate
(FLUT/FORM) combination therapy is well-tolerated and provides sustained
effectiveness in paediatric patients with asthma
Tammy McIver1, Andrzej Emeryk2, Rabih Klink3, Birgit Schwab4. 1European
Medical Science, Mundipharma Research Ltd., Cambridge, United Kingdom;
2Department of Paediatric Lung Diseases and Rheumatology, Medical University,
Lublin, Poland; 3Cabinet de Pédiatrie et de Pneumo Allergologie Pédiatriques,
Private Practice, Laon, France; 4European Medical Operations, Mundipharma
Research GmbH & Co. KG, Limburg (Lahn), Germany

Background: A new asthma therapy combining FLUT/FORM in a single aerosol
inhaler (flutiform®) has been shown to be well-tolerated and effective in adoles-
cents and adults over a 9 month period. This study examined the long-term safety
and efficacy of FLUT/FORM in paediatric patients.
Methods: Patients aged 4-12yrs (N = 208) with mild/moderate persistent asthma
received FLUT/FORM 100/10μg b.i.d. in a 24-week open-label, multicentre ex-
tension study. In the core study, patients had received 12 weeks of treatment with
FLUT/FORM (100/10μg b.i.d.) or fluticasone propionate/salmeterol xinafoate
(FLUT/SAL; 100/50μg b.i.d.). Safety was evaluated on the basis of adverse events
(AEs), laboratory parameters, height and weight. The main efficacy endpoint was
the change in mean pre-dose FEV1 values during the extension study (from Day
84 to Day 252).
Results: The overall rate of AEs during the extension study (43.8%; n=208) was
comparable to the core study treatment groups (FLUT/FORM: 44.2%, n=104;
FLUT/SAL: 43.3%, n=104). The majority of AEs were mild, not considered study
treatment related and did not result in withdrawal. Mean and median plasma
cortisol values remained stable during the extension study, with no evidence of
effects on normal growth (mean increases in weight and height were 2.1kg and
2.8cm respectively). Mean pre-dose FEV1 increased by 105mL from 1.859L at the
start of extension phase.
Conclusion: Long-term fluticasone/formoterol combination therapy has a good
safety and tolerability profile and provides sustained effectiveness in paediatric
patients with mild/moderate persistent asthma.

P4824
Salivary cortisol for assessment of hypothalamic-pituitary-adrenal (HPA)
axis function in asthmatic children on inhaled corticosteroids (ICS)
Lemonia Tsartsali1, Marios Papadopoulos1, Evagelia Lagona2,
George Chrousos2, Kostas Priftis1 . 1Pediatric Pulmonology, Penteli Children’s
Hospital, Athens, Greece; 2First Pediatric Department, Agia Sofia Children’s
Hospital, Athens, Greece

Background/Aim: Sampling for salivary cortisol (SC) determination is a pain free
procedure and thus useful in the pediatric age group. Our aim was to compare
Low Dose ACTH (LDST) salivary test with the classical blood test as well as the
diurnal variation in salivary cortisol concentration for the assessment of HPA axis
activity of asthmatic children on ICS.
Methods: LDST was performed in 62 asthmatic children (43 males, median age
7.9 yrs) before and after 3 months treatment with ICS. During the test, samples for
SC were obtained simultaneously with serum samples (at 0-30-60 min). Patients
sampled their own saliva between 09:00 and 21:00 hours (every three hours) for a
whole day before and after treatment.
Results: A significant positive correlation was found between salivary and serum
cortisol levels at 0’ 30’ and 60’ after ACTH administration (R:0.818, p<0.001).
Circadian rhythm cortisol parameters: cortisol awakening response, mean level and
range of diurnal changes, correlated with serum cortisol at 60’(R:0.308, p<0.025;
R:0.316 p=0.022; R:0.318, p=0.026) and SC at 0’ (R:0.398, p=0.003; R:0.401,
p=0.002; R:0.356, p=0.01), 30’ (R:0.402, p=0.002; R:0.385, p=0.003; R:0.404,
p=0.003) and 60’ (R:0.303, p=0.041; R:0.368, p=0.009).
Conclusion: The salivary low dose ACTH test yields results that parallel the
response of serum cortisol to ACTH and may provide an alternative to the blood
test for HPA axis function evaluation. Diurnal SC variation may offer a dynamic
evaluation over a day with none intervention.

P4825
The oral corticosteroid sparing effect of omalizumab in patients with severe
chronic asthma: Is there a difference when you become 12 years old?
Samantha Moss, Michael Mckean, David Spencer. Respiratory Peadiatrics, Great
North Childrens Hospital, Newcastle upon Tyne, United Kingdom

Omalizumab is licensed for treatment of severe persistent allergic asthma over the
age of 6 years. In England and Wales, the National Institute of Clinical Excellence
recommends omalizumab as a possible treatment for young people over the age of
12, but not for children age 6 – 12.
We describe a population of children with severe asthma who have undergone a
16 week open label therapeutic trial of omalizumab.
The dose of oral corticosteroids at the start & end of the trial was documented.
Some children completed modified quality of life and asthma symptom control
questionnaires before and after the trial.
To date 15 children (13 boys) age 3-11 years, and 19 children (12 boys) age
11-16 years have completed a therapeutic trial in our centre. The baseline IgE
was comparable between groups. We were able to reduce the daily corticosteroid

dose in 13 children < 12 years (median pre 20, post 10 mg p<0.01) and in 16
children >12 years (median pre 10, post 5 mg, p<0.01).There was a significant
increase pre- to post- trial in documented quality of life, using AQLQ (<12 n=8,
>12 n=16), and asthma control (<12 n= 8, >12 n= 15) in all bar 1 patient in each
group.
In conclusion, the use of omalizumab in children with severe asthma may result
in a clinically significant decrease in the use of oral corticosteroids and an im-
provement in quality of life and a reduction in asthma symptoms. In our practice
omalizumab was as effective in children <12 years of age as in the older age
group. A placebo controlled randomised control trial of omalizumab using steroid
sparing as primary outcome in a paediatric population is urgently required.

P4826
Safety and efficacy of omalizumab in children with allergic asthma
Judy Pitts1, Shahid Sheikh2, Karen McCoy2. 1Division of Pulmonary
Medicine/Department of Pediatrics, Nationwide Children’s Hospital, Columbus,
OH, United States; 2Division of Pulmonary Medicine/Department of Pediatrics,
Ohio State University College of Medicine/Nationwide Children’s Hospital,
Columbus, OH, United States

Background: Omalizumab (Xolair) is a humanized monoclonal antibody used in
the treatment of adults and children over 12 years with moderate to severe allergic
asthma. Pediatric studies are few.
Objective: A retrospective chart review of pediatric patients who received oma-
lizumab in the past 10 years for asthma at Nationwide Children’s Hospital,
Columbus, Ohio.
Results: We had 13 patients, M:F 7:6, median age 13 years (range 9-17), median
duration of therapy 36 months (range 1 to 59 months), 9 African American and
4 Caucasian, duration of asthma 15 years (8 to 16). Eight are still on therapy.
All patients had severe persistent asthma. Twelve patients were receiving combi-
nation therapy (ICS and LABA). Only 4 patients claimed compliance with their
asthma controller therapy. Five had family history of asthma, 6 had smoking
exposure. Median IgE before starting omalizumab was 249 (range 78 to 2600).
Mean BMI was 25.7 and 46% of the patients were above the 100 percentile for
BMI. Comparing between one year before and during omalizumab, mean hospital
admission/patient/year decreased from 1.7±2.4 to 0.58±1.4 (p<0.05). There was
also a trend towards improvement in ED visits from 2.3±3.2 to 1.7±3. Mean
FEV1 during one year before omalizumab therapy, at initiation of therapy and
during therapy was 91±18, 94±17, and 93±11 and was not statistically different.
Two of 13 patients were taken off omalizumab because of serious side effects, one
with anaphylaxis and second with dilated cardiomyopathy. Anaphylaxis was noted
on first dose and cardiomyopathy was diagnosed in 5th year on therapy.
Conclusion: Omalizumab is add-on therapy for some patients with allergic asthma.
Adverse reactions in children are limiting factor.

P4827
Omalizumab in paediatric asthma: Importance of multi-disciplinary
assessment to identify the eligible patients
Susan Frost, Barrett Lesley, Yasin Lakhani, Satish Rao. Respiratory Medicine and
Cystic Fibrosis, Birmingham Children’s Hospital, Birmingham, United Kingdom

Omalizumab is effective treatment for patients with severe asthma. It is reserved for
patients with truly severe disease as it is expensive and associated with significant
treatment burden. Identifying this small number of patients in problematic severe
asthma (PSA) group is challenging. We evaluated the impact of multi-disciplinary
severe asthma (SA) protocol on identifying those with severe disease and on
potential use of omalizumab.
After initial clinic visit, 19 patients aged between 6-15yrs with PSA underwent
specialist nurseled SA protocol which included: assessment of clinical status,
lung function, atopy, inhaler technique, asthma control test (ACT), quality of
life (QoL); home visit for further assessment of environment, adherence and
psychosocial comorbidities; school contact to address impact on education.
Before SA protocol, 17/19 patients met criteria for use of omalizumab. After
SA protocol, only 7 (41%) were eligible as modifiable factors were identified
in 12 (59%). They included poor adherence (50%), ongoing allergen exposure
(42%), hyperventilation (25%), psychology referral (8%). 6/7 patients received
omalizumab and 5 (83%) improved. Of other 12 patients, clinical status improved
in 7 (58%), unchanged but stable in 4 (33%), worsened in 1 (8%) after assessment.
SA protocol identified modifiable factors in significant proportion of PSA children
limiting omalizumab use to those with truly severe disease. Home visit assessment
is essential to identify these factors which would otherwise be unrecognized. We
hypothesise that proper recognition and management of these factors might not
only ensure appropriate use of omalizumab but also improve its effectiveness.

P4828
Effect of leukotriene receptor antagonist on expression and variation of
TGF-beta in T lymphocyte for mild persistent asthma in children
Wenfang Dong, Xiaojian Zhou, Jianguo Hong. Pediatrics, Shanghai First
People’s Hospital, Shanghai Jiaotong University, Shanghai, China

Objective: To investigate the role of TGF-β1 and action of montelukast (MT) in
the pathogenesis of asthma in children.
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Methods: A single-blind, placebo-controlled trail was conducted in 60 mild per-
sistent asthma children (5-14 y). Patients were randomly assigned to receive 5mg
MT or placebo for 12 weeks. 30 healthy children (5-14 y) were as control. Clinical
and pulmonary function were assessed before and after treatment. The mRNA ex-
pression of TGF-β1 in PBMC cells, subtypes of FoxP3

+CD4
+ T cells and TGF-β1

in plasma were measured.
Result: After treatment, symptomes were improved with signigicant increase
in pulmonary function in asthmatic, MT superior to placebo (p<0.05). The
mRNA expression of TGF-β1 and TGF-β1 level in asthmatic were lower
than that in control (0.312±0.07 vs 0.607±0.2, p<0.05 and 0.445±0.13 vs
0.32±0.04, p<0.05, respectively). Total FoxP3

+CD4
+ cell and CD45RA+Foxp3

lo

were higher in asthmatic (8.3%±1.3% vs 6.05%±1.8%, p=0.007 and
4.60%±1.04% vs 3.27%±1.03%, p=0.011, respectively). CD45RA-Foxp3

hi

was lower (0.75%±0.13% vs 0.93%±0.26%, p=0.021). After treatment,
CD45RA-Foxp3

hi was increased in MT compared to placebo group (1.16%±0.24%
vs 0.89%±0.22%, p=0.01). TGF-β1 levels had no correlation with those levels of
pulmonary function.
Conclusion: The expression of TGF-β1 was low in asthmatic children. Insufficient
secretion of TGF-β1 and the defection in activating FoxP3

+CD4
+ Treg cells might

play an important role in pathogenesis of asthma. Up-regulation of expression of
TGF-β1 and induction of expression of CD45RA-Foxp3

hi in Foxp3
+CD4

+Treg cells
by MT may be one of the mechanisms by which airway inflammation is inhibited
in asthma.

P4829
Did inappropriate delivery systems hamper therapeutic efficacy of
di-sodium-cromo-glycate (DSCG)? Time for a reappraisal
Manfred Keller, Oliver Denk, Albert Bucholski, Martin Knoch. Aerosol Research
Institute, PARI Pharma GmbH, Graefelfing, Germany

Chymase-positive mast cells located in distal airways play a crucial role in asthma
(Balzar 2005 & 2010). A review on inhaled DSCG by Keller & Schierholz (2011)
provided evidence that poor efficacy of DSCG is most probably linked with sub-
therapeutic lung doses. The hygroscopic nature of DSCG causes particle growth
associated with reduced lung deposition (Hiller 1980) which may explain insuffi-
cient therapeutic efficacy. Significantly higher in-vitro respirable doses were found
by aerodynamic particle size assessments in a next generation impactor operated
at 50% and 95% rel. humid., respectively using small droplet nebulisers compared
to Intal® MDI and DPI (Keller 2007). Nebulised isotonic solutions provided better
tolerability and efficacy than hypotonic Intal solution (Weiner 1988, Soferman
1990). Higher Cmax and AUC values were obtained for nebulisers compared to
MDIs and DPIs (Patel 1986 & Kato 1999). Above mentioned aspects and critisism
on earlier meta-analyses by Stevens 2007 were still ignored in the latest Cochrane
meta-analysis by van der Wouden 2009. Recent data from a clinical trial in 48
asthmatic children (10.3±2.8 yrs, 19 girls) inhaling for 6 months either 3× daily
20 mg isotonic DSCG via an investigational eFlow® electronic nebuliser or twice
daily inhaled steroids via MDI with spacer showed comparable efficacy to inhaled
steroids (Basek 2010). In conclusion, in-vivo data suggest that DSCG is a safe and
effective asthma controller when a highly efficient, small droplet size generating
nebuliser is used. Impactor data obtained at 50% and 95% rel. humidity show that
therapeutic efficacy of DSCG is strongly affected by the delivery system.

P4830
Designing a holding chamber mask using anthropometric data and
CAD-simulation
Susanne Merk1, Frank Kummer2, Kay Behrenbruch3, Anna Soderholm Labre.
1Medical Information, PARI GmbH, Starnberg, Germany; 2R&D, PARI GmbH,
Starnberg, Germany; 3Human Facts Engineering, Human Ergonomics,
Westensee, Germany

Background: A good seal is regarded as critical factor of face-masks for efficient
inhaled drug delivery. Dead space, contour, flexibility and acceptance are also
important.
Objectives: Evaluate anthropometric data and CAD-simulation to optimise face-
masks for inhalation.
Methods: Basic anthropometric data of faces and heads from 32 children (age 1,1-
3,5 yrs) were determined with measuring tape and calliper. Data were compared
to existing literature data. Frontal and profile photos were taken with and without
a mask prototype. Photogrammetry was used to generate a 3-D CAD-database
comprising the anthropometric and mask related information. The complex in-
teractions between face and mask were then simulated and geometric data for
optimised mask design determined. In a subsample (n=8) of the study population,
fit of the optimised masks was visually controlled.
Results: Basic anthropometric data of the sample population agreed well with lit-
erature values, proving the study population to be representative. CAD-simulation
identified the 2D-tightness geometry as inappropriate and was changed to a 3D-
shape with soft lip seals. Dead space could be minimised yet leaving enough space
for the nose to keep the mask comfortable. Design according to the CAD-simulation
led to an optimised fit of the face mask. Dimensions went very well with the
children’s face structures. Enclosure of mouth and nose were both collision-free
and space-saving.
Conclusions: Complex interactions between face and mask could be successfully
simulated with a CAD-database. This helped to design face masks (PARI Smart-

Touch) which now allow for less leakage, more comfortable fit and minimised
dead space - supporting efficient aerosol delivery.

P4831
Breath-by-breath delivered dose comparison from three anti-static valved
holding chambers with facemasks under simulated pediatric breathing
conditions
Wenchi Hsu1, Dirk von Hollen2, Zhen Xu1, Tao Bai1, Kurt Nikander2,
Richard Dalby1. 1Department of Pharmaceutical Sciences, University of
Maryland, Baltimore, United States; 2Philips Respironics, Respironics New
Jersey, Inc., Parsippany, NJ, United States

Facemasks serve as a patient-device interface to facilitate drug delivery from a
pressurized metered dose inhaler (pMDI) with an attached valved holding cham-
ber (VHC), and are capable of significantly affecting inhalation drug therapy. A
novel horizontal test rig designed for the evaluation of facemask performance
under simulated conditions was used to measure delivered dose from ProAir
HFA pMDIs (108 μg albuterol sulfate/actuation, Teva Specialty Pharmaceuticals
LLC). Three brands of VHC-facemask systems were tested: preproduction Op-
tiChamber Diamond (Diamond) VHCs with preproduction LiteTouch facemasks
(Philips Respironics), AeroChamber Plus Z Stat (Z Stat) VHCs with ComfortSeal
facemasks (Monaghan Medical Corp.), and Vortex VHCs with Spinner Duck
facemasks (PARI GmbH).
A face replica of a four-year-old child, with a replaceable aerosol filter in the
“mouth”, was connected to a breathing simulator (ASL 5000; IngMar Medical
Ltd) to simulate a pediatric breathing pattern (Vt=155 mL, f=25 bpm I:E=2:3).
Each VHC-facemask system was naturally positioned against the face replica with
a constant applied force supplied by a mass of 1.9 kg. Albuterol sulfate was
quantified using HPLC after 1, 2, 4 and 8 “breaths” following pMDI actuation.

Table 1. Mean dose recovered on filter (%, n=3)

Total number of Diamond-LiteTouch Z Stat-ComfortSeal Vortex-Spinner Duck
breaths system system system

1 49 19 4.9
2 65 26 1.4
4 65 33 5.8
8 63 34 9.3

The delivered dose using the Diamond-LiteTouch system, after 1 breath, was
significantly higher than the delivered dose using the Z Stat-ComfortSeal or the
Vortex-Spinner Duck system after 8 breaths (p<0.01).

502. Clinical approach of diffuse parenchymal
lung disease

4858
Prevalence of interstitial lung disease (ILD) in a lung cancer screening
program using low-dose computer tomography (CT)
María Sánchez-Carpintero Abad1, Luis Seijo Maceiras1, Mónica Ferreira2,
Montes Uxua1, Alcaide Ana Belén1, Campo Aranzazu1, Juan Pablo De Torres1,
Pueyo Jesús2, Bastarrika Gorka2, Zulueta Francés Javier1. 1Pulmonology,
Clínica Universidad de Navarra, Pamplona, Navarra, Spain; 2Radiology, Clínica
Universidad de Navarra, Pamplona, Navarra, Spain

Introduction: The prevalence of ILD in asymptomatic smokers is unknown.
Unsuspected ILD can easily be detected by low-dose screening CTs.
Materials and methods: We conducted a retrospective review of CTs from 2418
individuals enrolled in the University of Navarre’s lung cancer screening program
between 2003 and 2010. Subjects were asymptomatic current or former smokers
at least 40 years old, with a cumulative tobacco exposure > 10 pack-years. The
prevalence of ILD on baseline CT was assessed initially by 2 independent radiolo-
gists. ILD was confirmed and characterized by a panel including a third radiologist
and a pulmonologist.
Results: The prevalence of ILD in our study was 1.8%. The median age of subjects
with ILD was 57 years (IQR: 51-68). Most were male (70%) and continued to
smoke (71%) with a cumulative tobacco exposure of 35 pack-years (IQR: 23-47).
The most common radiographic pattern was reticular disease (68%), followed
by ground glass opacities (59%), bronchiolitis (15%), honeycombing (11%), and
nodular (5%). The majority of subjects had peripheral (77%) and bilateral (96%)
disease. Lymphadenopathy was rare (9%). The prevalence of emphysema in sub-
jects with ILD was high (80%). Bronchial wall thickening (59%) and coronary
calcifications (46%) were also common. Lung function was preserved in this
asymptomatic cohort with a mean FEV1 of 97% (IQR: 78-108).
Conclusions: The prevalence of ILD in our screening population was higher than
expected. Most of these individuals ignore the diagnosis, continue smoking, and
have preserved lung function.
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Physiology is a better predictor of mortality than HRTC findings in patients
with fibrotic idiopathic interstitial pneumonia
Federica Novelli1 , Laura Tavanti1, Federica Martino1, Stella Cini1,
Lorenza Melosini2, Chiara Romei2, Fabio Falaschi1, Stefano Solfanelli1 ,
Alessandro Celi1, Pierluigi Paggiaro1. 1Cardiac, Thoracic and Vascular
Department, University of Pisa, Pisa, Italy; 2Radiology Department, University
of Pisa, Pisa, Italy

Background: Prognosis of fibrotic idiopathic interstitial pneumonia (IIP) is influ-
enced not only by the histologic pattern observed in lung biopsy but also by high
resolution chest tomography (HRCT) and pulmonary function findings.
Aim: To evaluate if functional parameters are better predictors of mortality that
HRCT findings in patients with fibrotic IIP.
Methods: We studied 43 patients with fibrotic IIP during a follow-up of 37.2±31.7
months after diagnosis. Baseline HRCT was evaluated for different abnormalities:
honeycombing (HC), reticulation, ground-glass, bronchiectasis and total fibrotic
score. Pulmonary function was assessed as baseline FVC and change of FVC after
6 months of follow-up (less or more 10%).
Results: Among the different HRCT scores, a cut-off of 10% in the HC score
differentiated patients with different survival (5-yrs survival 41% vs 90%, p=0.04).
Patients with HC > 10% had a longer duration of symptoms (p=0.04), a lower
baseline DLCO (% of predicted, p=0.006) and higher fibrotic and bronchiectasis
score (respectively, p=0.04 and p<0.001) than the other patients. A baseline FVC
< 76% (median value) and a worsening FVC at 6 months (vs stable-improved)
were associated with lower survival (baseline FVC: 5-yrs survival 57% vs 78%,
p=0.03; FVC change: 21% vs 75%, p=0.005). In a multivariate logistic analysis
taking in consideration clinical, radiological and functional findings, only baseline
FVC and FVC change resulted still significant predictors of mortality.
Conclusion: Functional findings are more important prognostic factors of mortality
than HRCT parameters in patients with fibrotic IIP.

4860
Six-minute-walk test: Desaturation index in diffuse parenchymal lung disease
Dina Visca, Angelo De Lauretis, Giuliana Pasciuto, Giuseppina Gioffrè,
Smargiassi Andrea, Riccardo Inchingolo, Francesco Macagno, Giuseppe
Maria Corbo, Salvatore Valente. Respiratory Medicine, Internal Medicine, Rome,
Italy

Six minute walk test (6MWT) is widely used in the functional evaluation of diffuse
parenchymal lung diseases (DPLD). To date, distance walked is the most studied
6MWT parameter.
We focused our study on desaturation index (DI) in 6MWT.
We retrospectively evaluated serial lung functions of 59 consecutive DPLD pa-
tients: 28 idiopathic interstitial pneumonia (IIP), 11 connective tissue disease
(CTD), 13 sarcoidosis and 7 other DPLD.
DI was calculated as the ratio between the area above the curve, which was created
using each peripheral oxygen saturation (SpO2) value obtained every 2 seconds,
and the distance walked.
Composite physiologic index (CPI) was used to assess disease severity. Disease
progression (“time to irreversible decline” in either FVC levels of 10% from
baseline or DLCO levels of 15% from baseline) was quantified from the date of
the first 6MWT available, by using proportional hazards analysis.
Of the 59 patients, 38 were females, mean age was 66.3 (±11.8 SD), mean FVC
was 90% predicted (±24) and mean DLCO was 55% (±24). Median length of
follow up was 24.7 months.
Among 6MWT parameters, only DI (p=0.02), lowest SpO2 (p=0.01) and SpO2 at
1 minute of recovery (p=0.02) significantly differed between IIP and sarcoidosis.
DI showed more correlations with other physiologic variables than distance walked;
the strongest one was with DLCO (r=-0.53, p=0.0001).
After controlling for age, gender, smoking status, diagnosis and disease severity,
DI remained predictive of disease progression (p=0.04).
DI and SpO2 at 1 minute of recovery are two new promising parameters in the
assessment of DPLD. DI is associated with disease progression, independently of
disease severity.

4861
Abnormal pulmonary arterial remodelling in patients with combined
pulmonary fibrosis emphysema (CPFE) and idiopathic pulmonary fibrosis
(IPF)
Elisabetta Balestro1, Francesca Lunardi2, Emanuela Rossi1, Nazarena Nannini2,
Giuseppe Marulli1, Monica Loy1, Federico Rea1, Fiorella Calabrese2.
1Department of Cardiac, Thoracic and Vascular Science, University of Padova,
Padova, Italy; 2Department of Diagnostic Medical Sciences and Special
Therapies, University of Padova, Padova, Italy

CPFE is a syndrome with distinct clinical, functional and radiological charac-
teristics. Recent works have demonstrated the impact of pulmonary hypertension
(PH) on worse survival but little is known about the morphological and molecular
substrates. The aim of our study was to evaluate the arterial remodelling and ex-
pression of transforming growth factor-beta1 (TGF-β) in the lungs of patients with
CPFE compared to IPF without PH. The study was performed on lung samples
or native lungs (2007-10 recruitment period): 7 CPFE patients (mean age 59±5.8

yrs), 15 IPF patients (mean age 53±10yrs) and 5 non-implanted donors (mean
age 30±10yrs) as a normal control group. In all cases morphometry was used to
measure arterial intimal, medial, and total thickening and immunohistochemical
evaluation of TGF-β was quantified in macrophages and alveolar epithelial cells.
In CPFE, FEV1%pred and FVC%pred were significantly less reduced than in
IPF (p=0.004 and p=0.003, respectively), while DLCO%pred was similar. Intimal
and total thickening were significantly increased in CPFE than IPF (p=0.004
and p=0.03, respectively). A trend of increased alveolar TGF-β expression was
detected in CPFE compared to IPF (p=0.07) while its expression in macrophages
was similar. As expected, arterial remodelling and TGF-βexpression were signifi-
cantly increased in both IPF (p=0.001; p=0.001 respectively) and CPFE (p=0.004;
p=0.003, respectively) compared to controls. In conclusion, our study demonstrated
that lungs with CPFE display significant arterial remodelling which may represent
pathological substrate for the increased occurrence of PH.

4862
Outcome of patients with interstitial lung disease admitted into ICU
Amandine Vial-Dupuy1,2, Olivier Sanchez1,2, Liath Guetta1,2, Benoit Douvry1,2 ,
Karine Juvin1, Delphine Wermert1, Emmanuel Guerot3,
Dominique Israel-Biet1,2 . 1Faculté de Médecine, Université Paris Descartes,
Paris, France; 2Service de Pneumologie et Soins Intensifs, AP-HP, Hôpital
Européen Georges Pompidou, Paris, France; 3Service de Réanimation Médicale,
AP-HP, Hôpital Européen Georges Pompidou, Paris, France

Background: Limited data are available on the clinical course of patients with
Interstitial Lung Disease (ILD) and acute respiratory failure requiring admission
to ICU.
Objectives: To investigate the outcome of patients with ILD and acute respi-
ratory failure with special attention to Idiopathic Pulmonary Fibrosis (IPF) or
Drug-induced ILD (DI-ILD).
Methods: Retrospective identification of patients with ILD admitted into ICU
between 1993 and 2009. Primary end-point was in-hospital mortality.
Results: 72 subjects could be included, divided into 3 groups: IPF, n=28; DI-ILD,
n=20 and Miscellaneous, n=24. The in-hospital mortality rates were 68, 40 and
25% for IPF, DI-ILD and Miscellaneous, respectively, (p=0.006) and reached 100,
64 and 60%, respectively, in those receiving mechanical ventilation (p=0.007).

On multivariate analysis, the need for invasive or non invasive ventilation (OR=
35; [95% IC, 5-255]), the type of ILD (IPF vs Miscellaneous) (OR=22; [95% IC,
3-147]), and high-dose steroids during ICU stay (OR=0.19; [95% IC, 0.04-0.99])
were found to be independent determinants of in-hospital mortality.
Conclusion: This study highlights the poor prognosis of IPF in ICU particularly
if mechanical ventilation is required. DI-ILD and Miscellaneous with comparable
severity criteria have a better prognosis than IPF. High-dose steroids appear as a
protective factor whatever the type of ILD.

4863
The King’s brief interstitial lung disease quality of life questionnaire
(K-BILD) for patients with IPF and other ILDs
Amit S. Patel1, Richard Siegert2 , Kate Brignall1 , Sabrina Bhajwah2, Sujal
R. Desai4, Athol U. Wells2, Irene J. Higginson1, Surinder S. Birring1. 1Division
of Asthma, Allergy and Lung Biology, King’s College London, London, United
Kingdom; 2Department of Palliative Care, Policy & Rehabilitation, Cicely
Saunders Institute, King’s College London, London, United Kingdom;
3Department of Respiratory Medicine, Royal Brompton Hospital, London, United
Kingdom; 4Department of Radiology, King’s College Hospital, London, United
Kingdom

We set out to develop a brief ILD specific health related quality of life (HRQOL)
questionnaire for patients with idiopathic pulmonary fibrosis (IPF) and other
ILDs. Items were generated from patient interviews (n=10), literature review and
a multi-disciplinary team meeting. A preliminary questionnaire consisting of 71
items and a 7 point Likert response scale was tested in 173 patients (49 IPF). The
following items were removed: 1) floor effect: >60% of participants responded
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“rare” or “never” (25 items), 2) inter-item correlations of r>0.8 (7 items), 3)
Exploratory factor analysis (FA): items loading <0.5 on each factor (5 items). A
scree plot suggested a 4 factor solution. 4) Items that did not fit unidimensional
scales following Rasch analysis (9 items). The remaining 25 items were pooled
together and subjected to further Rasch analysis to eliminate items that did not
conform to a unidimensional overall HRQOL scale (10 items removed). A repeat
FA was performed to confirm the remaining items conformed to the original factor
solution. The fourth factor consisted of 1 item which was considered too small to
constitute a health domain but remained in the questionnaire to generate an overall
HRQOL score. The final King’s Brief ILD questionnaire (K-BILD) comprises of
15 items which generate an overall and 3 health domain QOL scores (Psychological
(7items), Breathlessness and Activities (4 items) and Physical Symptoms (3 items).
The K-BILD is currently undergoing evaluation of repeatability and responsiveness.

4864
Demonstration of diagnostic and prognostic benefits of an interstitial lung
disease (ILD) multidisciplinary team meeting
Lisa Spencer2, Seamus Grundy1, Melanie Greaves1, Paul Bishop1,
Annette Duck1, Colm Leonard1. 1North West Lung Centre, University Hospital
of South Manchester NHS Foundation Trust, Manchester, United Kingdom;
2Respiratory Medicine, Aintree Univesity Hospitals NHS Foundation Trust,
Liverpool, United Kingdom

Introduction: Idiopathic pulmonary fibrosis (IPF), the commonest of the idio-
pathic interstitial pneumonias, is increasing in incidence/prevalence. Diagnosis
can be challenging due to a number of interstitial lung disease with overlapping
clinical, radiological or pathological features. Recent guidelines (British Thoracic
Society) emphasise the need for multidisciplinary team-based diagnosis, but little
published evidence is available to support this recommendation.
Methods: 161 consecutive patients discussed at the ILD MDT meeting at Univer-
sity Hospital of South Manchester were analysed.
Results: In 69 of 161 cases the MDT agreed with the diagnosis of the referring
physician. In 67 of 161 cases a single ILD label different to that of the referring
centre was given, and in 25 of 161 cases the ILD delivered a differential diagnosis
only. Of 67 patients referred with definite IPF only 40 patients (60%) kept their
label of IPF, the remaining 27 patients receiving a different diagnosis, predomi-
nantly non-specific interstitial pneumonitis (NSIP). At time of follow (3-6 years
after MDT discussion) 52% of patients who kept their IPF diagnosis were alive
versus 78% of patients alive where a pre-MDT diagnosis of IPF was changed to a
more favourable diagnosis, p<0.05.
Conclusion: This data is the largest ILD MDT cohort thus far reported and is the
first report to clearly link an MDT-based change in diagnosis from IPF to NSIP
translating into documented improved survival.

503. COPD: integrated care and rehabilitation

4865
Late-breaking abstract: HR-lowering efficacy and respiratory safety of
ivabradine in patients with obstructive airway disease
Sebastian Majewski1, Sebastian Slomka2, Ewa Wyderkiewicz-Zielinska1,
Maciej Ciebiada1, Pawel Gorski1. 1Department of Pneumology and Allergy,
Medical University of Lodz, Lodz, Poland; 2Department of Internal Medicine,
Asthma and Allergy, Medical University of Lodz, Lodz, Poland

Aim: There is substantial evidence that heart rate (HR) is a powerful predictor of
mortality in both normal individuals and in patients with cardiovascular disease.
β-blockers confirmed importance of lowering elevated HR for patients prognosis.
However, due to risk of bronchoconstriction, are contraindicated in obstructive
airway diseases. Ivabradine, a new If inhibitor which acts specifically on the
sino-atrial node, is a pure HR-lowering agent. The objective of this study was to
assess efficacy and respiratory safety of ivabradine in patients with asthma and
chronic obstructive pulmonary disease (COPD).
Methods: In this double blind, placebo-controlled, crossover study, 20 asthmatics
and 20 COPD patients received ivabradine 7,5 mg b.i.d. and placebo b.i.d. for 5
days in crossover manner. HR in ECG holter monitoring, peak expiratory flow
rate (PEFR), symptoms, rescue medication consumption and adverse events (AEs)
were evaluated.
Results: Ivabradine produced significantly lower mean HR than placebo in all
patients: asthma 67,4±8,38 vs 82,85±11,19 (P=0,000016) and COPD 69,75±8,9
vs 81,05±9,75 (P=0,000470). No significant difference was found between ivabra-
dine and placebo in morning and evening PEFR, PEF diurnal variability, symptom
scores and rescue medication usage (all P>0,05). The incidence of AEs was
low and generally similar in both treatments, except for visual symptoms during
ivabradine treatment reported by 5% of patients.
Conclusions: Our study demonstrates that selective HR reduction with ivabradine
is effective and safe in patients with asthma and COPD. Ivabradine offers an
interesting alternative in patients with respiratory disease and contraindications to
β–blockers.

4866
Late-breaking abstract: Sildenafil for chronic obstructive pulmonary disease:
A randomized crossover trial
David Lederer1, Matthew Bartels2, Neil Schluger1, Frances Brogan1,
Patricia Jellen1, Byron Thomashow1, Steven Kawut3. 1Medicine, Columbia
University College of Physicians and Surgeons, New York, NY, United States;
2Rehabilitation, Columbia University College of Physicians and Surgeons, New
York, NY, United States; 3Medicine, Perelman School of Medicine at the
University of Pennsylvania, Philadelphia, PA, United States

Background: Pulmonary hypertension with exercise is common in chronic ob-
structive pulmonary disease (COPD) and may contribute to exercise limitation in
this disease. We aimed to determine the effects of treatment with sildenafil on
exercise capacity in patients with COPD and emphysema.
Methods: We performed a randomized, double-blind, placebo-controlled two-
period crossover trial of sildenafil thrice daily in ten adults with COPD and
emphysema on CT scan. We randomized study participants to four weeks of silde-
nafil (or placebo) followed by a one-week washout and then four weeks of placebo
(or sildenafil). The two primary outcomes were the six-minute walk distance and
oxygen consumption at peak exercise.
Results: The study subjects had a mean age of 66 years, and 80% were male.
The mean ± standard deviation FEV1 was 38±17% predicted. Sildenafil had no
effect on six minute walk distance (placebo-corrected difference = -7.8 m, 95%
confidence interval, -23.2 to 7.5 m, p = 0.35) or oxygen consumption at peak
exercise (placebo-corrected difference = -0.1 ml/kg/min, 95% confidence interval
-2.1 to 1.8 ml/kg/min, p=0.89). Sildenafil increased the alveolar-arterial oxygen
gradient (p=0.02), worsened symptoms (p=0.04), and decreased quality-of-life
(p=0.03). Adverse events were more frequent while receiving sildenafil (p=0.005).
Conclusions: Routine sildenafil administration did not have a beneficial effect on
exercise capacity in patients with COPD and emphysema. Sildenafil significantly
worsened gas exchange at rest and quality of life.

4867
Assessing the impact of a chronic obstructive pulmonary disease (COPD)
discharge care bundle piloted on the respiratory ward on readmission rates
Bhupinder Mann, Essam Ramhamadany, Sandra Wilson, Leonel Flores,
Almie Mngadi, Haidee Venturina, Jean Lee, Leny Eapen, Jesicca Wilson,
Caroline Ainsworth. Respiratory Medicine, West Middlesex University Hospital,
London, Middlesex, United Kingdom

COPD is the 4th leading cause of death worldwide, and accounts for 1 in 8 of all
hospital admissions in the UK. A National UK audit (2008) showed that 33% of
COPD patients were readmitted within 3 months.
Objective: The aim was to implement a COPD discharge care bundle on the
respiratory ward in order to improve quality of patient care, ensure early follow
up, and reduce readmissions.
Methods: Using improvement methodology and regular education for healthcare
professionals, a discharge care bundle was piloted for 6 months on the respira-
tory ward at West Middlesex Hospital. A multi-disciplinary team used a bespoke
reporting tool to record weekly measures of bundle compliance. Regular project
team meetings were held to assess progress.
Results: A baseline audit of 50 patients admitted to all general medical wards
was compared to 50 patients discharged from the respiratory ward using the care
bundle. Results showed that referrals to the smoking cessation service in current
smokers increased from 25% to 100%, written information on COPD given to
patients increased from 4% to 100%, inhaler technique demonstration increased
from 10% to 100%. The number of patients who were given a 4 week out patient
appointment increased from 30% to 95%. All patients using the bundle received a
3 day post discharge phone call. Regional CQINN data shows a 39% reduction in
14 and 28 day readmissions, since introduction of the bundle.
Conclusion: Implementation of a COPD discharge bundle can improve patient
experience and reduce readmission rates with COPD.
The project was funded and supported by NIHR CLARHC for NW London.

4868
Adherence with inhaled respiratory therapeutics is associated with reduced
acute exacerbations of chronic obstructive pulmonary disease
Richard Mularski, MaryAnn McBurnie, Jerena Donovan, Kari Walker,
Suzanne Gillespie, Vollmer William. The Center for Health Research, Kaiser
Permanente Northwest, Portland, OR, United States

Background: Adherence to inhaled chronic obstructive pulmonary disease (COPD)
medications is variable and generally low. We examined the association of medi-
cation adherence with subsequent acute exacerbations (AE) among adult members
of a large health maintenance organization.
Methods: We used data from electronic medical records to identify individuals
with COPD defined by ICD-9 coded encounters during the period 2000-2008 and
computed modified medication possession ratio (mMPR) to measure adherence to
three classes of inhaled COPD medications. Using Cox regression, we evaluated
the association between six-month adherence score (calculated forward from index
date) and subsequent risk of first AE-COPD within 12 months, adjusting for age,
race, sex, baseline smoking status, body habitus, and co-morbidities. AE-COPD
was defined by outpatient/emergency encounters with steroid use or hospitalization.
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Results: We identified 26,516 individuals with COPD (59% female, mean
age 61±13 years) of whom 80% contributed adherence data. Adherence rates
(mMPR±S.D, number contributing) were 0.62±0.34, n=11317 for anticholiner-
gics (Ach), 0.61±0.32, n=17018 for inhaled corticosteroids (ICS), and 0.66±0.29,
n=5336 for long-acting beta-agonists (LABA). The relative risk for subsequent
AE based on a 0.20 difference in mMPR at the start of follow-up was 0.86 (95%
CI=0.84, 0.93) for ICS, 0.91 (0.84, 1.00) for LABA, and 0.89 (0.84, 0.93) for Ach.
Conclusions: Better adherence to any of the major classes of inhaled controller
therapeutics reduced the risk of subsequent AE-COPD.
Funding: Investigator Initiated Grant, Novartis Pharmaceuticals Corporation.

4869
Provision of nonpharmacolocical treatment options for COPD patients in 13
European countries: Results from the European COPD audit
Sylvia Hartl1, Jose Lopez-Campos2, Mike Roberts3, Moniek Haan4,
Robab Breyer-Kohansal1, Wim Jansen5, Neven Miculinic6, Nikos Tzanakis8,
Suzanne McCormack9, Joanna Chorostowska10, Ivan Solovic11,
Francisco Pozo-Rodríguez12, Daiana Stolz13, Mehmet Polatli14 , Sally Welham16,
Cynthia Farrugia Jones7, Florin Mihaltan15. 1Dep.Resp.and Critical Care, Otto
Wagner Hospital and Ludwig Boltzmann Institute of COPD and Resp.
Epidemiology, Vienna, Austria; 2Unidad Médico-Quirúrgica de Enfermedades
Respiratorias, Hospital Universitario Virgen del Rocio, Sevilla, Spain; 3Clinical
Effectiveness and Evaluation Unit, Royal College of Physicians, London, United
Kingdom; 4ERS School, European Respiratory Society, Lausanne, Switzerland;
5Dep.resp. and Critical Care, Universitaire Ziekenhuizen Leuven, Leuven,
Belgium; 6Dep.resp. Medicine, Clinic for Lung Diseases Jordanovac, Zagreb,
Croatia; 7Dep.Resp. Medicine, Mater Dei Hospital, Marsaxlo, Malta;
8Department of Thoracic Medicine, University of Crete, Crete, Greece; 9Irish
Thoracic Society, Dublin, Ireland; 10Laboratory of Molecular Diagnostics and
Immunology, National Institute of Tuberculosis and Lung Diseases, Warsawa,
Poland; 11Dept. of Resp Diseases, National Institute for TB, Lung Diseases and
Thoracic Surgery Vysne Hagy, Catholic University, Vysne Hagy, Slovakia (Slovak
Republic); 12Dep.of Respiratory Medicine and Clinical Epidemiology Unit,
University Hospital 12 de Octubre, Madrid, Spain; 13Clinic of Pneumology and
Respiratory Cell Research, University Hospital Basel, Basel, Switzerland; 14Dep.
of Resp. Diseases, Menderes Universitesi Tip, Aydin, Turkey; 15Dept of
Pneumology, University of Bucharest, Bucharest, Romania; 16British Thoracic
Society, British Thoracic Society, London, United Kingdom

Background: Evidence from the literature suggests that nonpharmacological
treatment for COPD patients improve the outcome of this disease. To explore the
provision of non invasive ventilation (NIV), early supported discharge programs,
and access to pulmonary rehabilitation, data from the European COPD Audit study
was evaluated in 258 hospitals from 13 European countries
Study design: In an observational study, all participating hospitals collected data
on the organisation of care for COPD admissions. Preliminary results of 258 (132
general/153 teaching/university) hospitals out of 450 participating centres of the
ongoing study will be presented.
Results: Although the majority of centers offer noninvasive (ICU and/or HDCU-
High dependency care units- available) for decompensated COPD patients, the
capacity for eligible patients is only close to 60%. In addition, supported discharge
as well as pulmonary rehabilitation programs are provided in less than 50% of
cases.

Teaching/university hospital General hospital
% mean % mean

Offer NIV? 93,5% 87,1%
Capacity for all eligible patients? 62,7% 56,8%
Access to rehabilitation program after discharge? 49% 47,7%
Early supported discharge program? 32,7% 30,3%

Conclusion: Contrary to international recommendations, participating European
centers in the COPD audit lack sufficient availability for non invasive ventilation;
in addition, neither rehabilitation, nor early supported discharge programs are
sufficiently available. University hospitals are not superior to general hospitals.

4870
Integrated care intervention prevents hospitalisations for exacerbations and
reduces the disease costs in COPD patients
Sara Balestracci1, Anna Porcu1, Erika Fiumalbi2, Mariella Polselli3 , Fimmg
Progetto Mito4, PierCarlo Rossi3, Andrea Macuzzi5, Maurizio Moretti1.
1Respiratory Medicine, ASL1 di Massa e Carrara, Carrara, Italy; 2Department
of Pharmacology, ASL1 di Massa e Carrara, Carrara, Italy; 3Internal Medicine,
ASL1 di Massa e Carrara, Carrara, Italy; 4Primary Care Medicine, ASL1 di
Massa e Carrara, Carrara, Italy; 5General Direction, ASL1 di Massa e Carrara,
Carrara, Italy

Introduction: Efficacy of interventions aimed at preventing hospitalisations due
to exacerbations in clinically stable COPD patients is controversial.
Objectives: To evaluate usefulness of integrated care intervention (ICI) on hospital
admission for exacerbations and disease costs in COPD patients.
Methods: This prospective study was carried out in 208 COPD patients recruited by

general practitioners between January 2009 and December 2009 in Massa-Carrara
sanitary district.
The interventions included individually tailored care plan following GOLD guide-
lines shared among the chest physician, nurse team and general practitioner,
educational program on self-management of the disease, treatment supervision
during scheduled visits, home visits by specialised nurses.
Results: 105 patients completed 12 months of follow-up, stratified in stage 1
(n.11), stage 2 (n.47), stage 3 (n.34), stage 4 (n.13) using the GOLD classification.
Twelve months of ICI decreased the mean number of hospitalisations (0.54±1.1
versus 0.82±1.1 p<0.05), reduced the percentage of hospitalised patients (27%
versus 51% respectively) compared to the previous year. Gold 3 and 4 stages
showed the highest reduction in hospitalisation rate. Drug-acquisition costs sig-
nificantly increased (average difference in means + 256 � ) while the mean total
disease cost per patients decreased (-201 � ) after ICI.
Conclusions: The study demonstrates that a standardised ICI based on share-care
intervention between primary care team and hospital team effectively prevents
hospitalisations for exacerbations and decreases the total disease cost in COPD
patients.

4871
Establishment of an integrated clinical network and comprehensive data
warehouse for the conduct of comparative effectiveness research in COPD
Richard Mularski1, MaryAnn McBurnie1, Peter Lindenauer2, Shannon Carson3,
Todd Lee4, David Au5, Philip Crawford1, Vollmer William1, Jerry Krishnan6.
1The Center for Health Research, Kaiser Permanente Northwest, Portland, OR,
United States; 2Department of Medicine, Baystate Medical Center, Springfield,
MA, United States; 3Department of Medicine, Pulmonary Diseases and Critical
Care Medicine, University of North Carolina, Chapel Hill, NC, United States;
4Center for Pharmacoeconomic Research, University of Illinois at Chicago
(UIC), Hines, IL, United States; 5Department of Medicine and Pharmacy, VA
Puget Sound Health Care System, Seattle, WA, United States; 6Center for
Advanced Lung Diseases, University of Chicago, Chicago, IL, United States

Background: Chronic obstructive pulmonary disease (COPD) affects many mil-
lions worldwide and is increasing in incidence, morbidity, and mortality. Efficacy
trials can guide COPD care, but an infrastructure for comparative effectiveness
research (CER) across diverse settings are needed to more fully evaluate commonly
used therapies in clinical practice.
Methods: We created an inter-disciplinary and multi-institutional network for
CER named COPD Outcomes-based Network for Clinical Effectiveness and Re-
search Translation (CONCERT). We developed a platform for comprehensive
interoperable clinical data upload and synthesis across diverse outpatient and hos-
pital practice settings to create a comprehensive COPD data warehouse (COPD
DataHub) and have begun populating it thru inclusion pathways designed to
maximize identification of COPD patients from 2006 through 2008.
Results: The COPD DataHub was designed to be flexible to incorporate data from
seven varied health care settings including university-affiliated medical centers, a
community medical center, a health maintenance organization and a government-
operated veteran medical center. It includes a total of 146,240 unique patients,
58.3% female at non-veteran sites, whites 68.4%, blacks 14.3% and other races
17.3%, average patient age 61.8 years (S.D. 13.5).
Conclusions: We demonstrated the feasibility of developing a rich CER data repos-
itory by linking COPD patients across diverse health care settings. CONCERT has
successfully created a multi-institutional platform to pursue observational CER
studies and identify patients with COPD for enrollment into prospective pragmatic
clinical trials.

4872
Lack of oximeters in primary care risks increasing the mortality from
COPD
Anthony Davison1, Duncan Powrie1, Elizabeth Paddison3. 1Heart and Chest
Clinic, Southend University Hospital, Southend on Sea, Essex, United Kingdom;
2Heart and Chest Clinic, Southend University Hospital, Southend on Sea, Essex,
United Kingdom; 3Service Design and Practice Based Commissioning, NHS
South East Essex PCT, Southend on Sea, Essex, United Kingdom

The ERS and ATS (2005), GOLD (2010), NICE (2010) guidelines for COPD rec-
ommend long term oxygen therapy (LTOT) in hypoxic patients. LTOT improves
the mortality of these patients. NICE recommends that patients with oxygen satu-
rations which are ≤ 92% on breathing air should be assessed for LTOT. In order
to do this these patients must be identified with pulse oximetry.
Aims and methods: This study undertaken in 2010 examines the availability of
pulse oximetry in GP surgeries and the views of GPs to pulse oximetry by post or
questionnaire in all 67 practices who serve this hospital.
Results: 60 practices (89.6%) responded to the questionnaire. Of these 40 (66%)
had ≥ 1 pulse oximeters. 24 (40%) had only one oximeter, usually shared between
doctors and nurses. 20 (33%) had no oximeter. 64 (23%) stated they would like an
oximeter whilst 4 (6.6%) thought an oximeter was not necessary. The main reason
given for not having an oximeter was financial.
Conclusions: 33% of GP practices do not have a pulse oximeter. 40% have only
one oximeter, which was usually shared between doctors and nurses. Lack of
oximeters could lead to referral into secondary care just to have pulse oximetry
measured. Lack of finance was the major reason given for not having an oximeter
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but oximeters are now cheap and one referral into secondary care is approximately
equivalent to the cost of an oximeter. This study suggests that hypoxia patients
with COPD will not be identified early and therefore not treated with LTOT. This
will mean that their life expectancy will be reduced. The identification of hypoxia
patients in primary care must be urgently addressed by increasing the number of
oximeters.

504. Innovative methods in clinical physiology

4873
Late-breaking abstract: Lung recruitment in normal and emphysematous
rats during methacholine challenge
Zoltán Hantos1, Margit Szabari1,3, József Tolnai1,2, Béla Suki3. 1Medical
Physics and Informatics, University of Szeged, Szeged, Hungary; 2Experimental
Surgery, University of Szeged, Szeged, Hungary; 3Biomedical Engineering,
Boston University, Boston, MA, United States

Elastase-induced emphysema in rodents is characterized by enlarged alveoli and
decreased lung elastance but generally no change in airway resistance. We studied
airway and tissue mechanics and recruitment in rats before and during constrictor
challenge.
Sprague-Dawley rats were treated by intratracheal instillation of 50 U porcine
pancreatic elastase (PPE, n=6). Three weeks later, these animals and 6 con-
trols (C) were anesthetized, tracheotomized and mechanically ventilated. From
low-frequency impedance (Zrs), Newtonian resistance (RN), tissue damping (G),
elastance (H) and hysteresivity (η=G/H) were estimated. The lungs were degassed
in vivo with oxygen breathing (10 min) and tracheal occlusion (10 s), and then
reinflated to 35 hPa, while the pressure-volume (PV) relationship and intratra-
cheal crackle sound (Cra) were recorded. Measurements of Zrs, PV and Cra were
repeated during i.v. infusion of methacholine (Mch) at 64 μg/kg/min.
RN was not different between groups PPE and C at baseline (44±4 vs 46±10
hPa.s/l) and during challenge (165±41 vs 176±37 hPa.s/l). G and H, respectively,
were significantly lower in the PPE group compared to the controls (613±57 vs
839±165 hPa/l, and 2273±301 vs 3033±385 hPa/l), although their elevations due
to Mch were similar (71±43% vs 79±34% for G, and 24±13% vs 25±20% for
H). Whereas cumulative crackle intensity reached 80% at similar P levels in both
groups, the recruited volume was more reduced during challenge (-39 vs -16%) in
the PPE group.
In summary, while airway resistance and recruitment remained unaffected, the tis-
sue damage was associated with an enhanced tissue constrictor response following
elastase treatment.
Supported by grants OTKA 66700 and NIH HL090757.

4874
The measurement of absolute lung volume without plethysmography
Ori Adam1, Robert Shiner2, Peter Calverley3, Julian Solway4, Robert Brown5,
Jeffrey Fredberg6. 1Department of Geophysics and Planetary Sciences, Tel Aviv
University, Tel Aviv, Israel; 2Department of Respiratory Medicine, Imperial
College, London, United Kingdom; 3School of Medicine, University of Liverpool,
Liverpool, United Kingdom; 4Department of Medicine, University of Chicago,
Chicago, IL, United States; 5Harvard Medical School, Harvard University,
Boston, MA, United States; 6Harvard School of Public Health, Harvard
University, Boston, MA, United States

A basic and important component of pulmonary function testing is determination
of absolute lung volumes, including total lung capacity (TLC). However this in-
volves the use of equipment such as a Body Plethysmograph (BP) that is unsuited
to routine office practice. To determine TLC, we report here a new mechanical ap-
proach – the Partial Volume Method, PVM – that requires neither BP, gas dilution,
nor thoracic imaging, yet is simple, compact, rapid, inexpensive, and accurate.

With cheeks supported, the subject breathes through a flow interruption valve
downstream of a parallel chamber of known gas volume. As a result of respiratory
system inertance, respiratory flow continues undiminished for a very short time
(<15 ms) after valve closure. This continuing flow compresses chamber gas in
a manner inferable from Boyle’s law, and used to deduce instantaneous absolute
thoracic gas volume. In 106 healthy adults (40 women, 30.1±11.5 y, 22.8±4.1
BMI; 66 men, 29.1±10.2y, 24.0±3.1 BMI), TLC was measured using both PVM
and standard plethysmography (ZAN 500, nSpire, Inc). For the combined group,
TLCPVM = 0.981· TLCPLETH, R2=0.87; R=0.943 (Pearson), CI: 0.961-0.918.
The coefficient of variation (CV) for repeated PVM trials was 3.44%. Together,
these results establish a new method for accurate, rapid, and reproducible deter-
mination of TLC in healthy subjects with minimal subject cooperation.
This work was sponsored by PulmOne Ltd., Ra’ananna, Israel.

4875
Influence of end-expiratory level and tidal volume on ventilation distribution
Silvia Schnidrig1, Carmen Casaulta2, Andreas Schibler3, Thomas Riedel1,3.
1Divison of Paediatric and Neonatal Intensive Care Medicine, University
Children’s Hospital and University of Bern, Bern, Switzerland; 2Division of
Paediatric Respiratory Medicine, University Children’s Hospital and University
of Bern, Bern, Switzerland; 3Paediatric Critical Care Research Group and
Paediatric Intensive Care Unit, Mater Children’s Hospital, Brisbane, QLD,
Australia

Background: Our understanding of regional filling of the lung and regional ven-
tilation distribution (VD) is based on studies using radio labelled tracer gases. We
aimed to investigate whether these results can be reprduced and differences in
regional filling and spatial VD can be detected with electrical impedance tomog-
raphy (EIT) in adults at different end-expiratory levels (EEL) and tidal volumes
(VT).
Methods: EIT measurements were performed in 10 healthy adults in right lateral
position. Five different EEL with four different VT at each EEL were tested in
random order, resulting in 19 combinations. There were no measurements for the
combination of the highest EEL/highest VT as it was not possible to achieve this
breathing pattern. EEL and VT were controlled by visual feedback. The fraction of
ventilation directed to the right lung (Vright) and the rate of regional filling (right
lung vs. total lung) were analysed.
Results: Visual feedback resulted in distinct differences in EEL and VT. Vright
increased with increasing EEL and was <0.5 (more air directed to the left lung)
only at the lowest EEL (p<0.05). With low EEL the filling of the right lung
during the initial phase of the inspiration was slower (p<0.05) and the filling the
lungs became more even with increasing EEL. With increasing VT Vright increased
significantly (p<0.05) and the filling characteristics changed towards more uneven
ventilation.
Conclusion: The effect of different EEL and VT on spatial and temporal VD
during spontaneous tidal breathing in right lateral position can be assessed by EIT.
Our results are in line with previous studies and suggest that the effect of EEL on
ventilation distribution is greater than the effect of VT.

4876
K-edge subtraction (KES) synchrotron imaging allows quantitative
measurement of regional aerosol deposition, lung ventilation and airway
morphology in rabbit
Sam Bayat1, Loïc Degrugilliers1, Liisa Porra2, Gergely Albu3,
Heikki Suhonen2,4, Satu Strengell2 , Gergely Fodor5, Ferenc Petak5,
Pekka Suortti2 , Walid Habre3,6, Anssi R.A. Sovijärvi7. 1EA4285 & Pediatric
Lung Function, Université de Picardie, UFR de Médecine & CHU Amiens,
Amiens, France; 2Department of Physics, University of Helsinki, Helsinki,
Finland; 3Anesthesiological Investigation Unit, University of Geneva, Geneva,
Switzerland; 4ID17, European Synchrotron Radiation Facility, Grenoble, France;
5Department of Medical Physics, Informatics and Engineering, University of
Szeged, Szeged, Hungary; 6Paediatric Anaesthesia, University Hospitals of
Geneva and Geneva University, Geneva, Switzerland; 7Department of Clinical
Physiology and Nuclear Medicine, Helsinki University Central Hospital,
Helsinki, Finland

Rationale: The simultaneous measurement of regional lung ventilation, aerosol
deposition and the anatomic configuration of airways are crucial for the better
understanding of the determinants of aerosol deposition heterogeneity. However,
no single imaging modality currently allows the acquisition of all such data simul-
taneously. The goal of this study was to test the feasibility of KES imaging to this
end.
Methods: We used KES synchrotron radiation imaging [AJRCCM, 2009;180:296–
303] to quantify regional lung ventilation, and the deposition of iodine (Iomeprol
88 mg/ml in NaCl 0.9%), delivered using an ultrasonic nebulizer (mass median
aerodynamic diameter: 2.6±0.1 μm), in a healthy anesthetized, and mechanically
ventilated rabbit (2.8 kg) in upright position. Regional ventilation images were
obtained in 4 axial slices during inhalation of 70% Xe in O2. Regional iodine
deposition images were obtained in 45 contiguous slices after 0, 5, 10, 15 and 20
minutes of nebulization.
Results: See figure. Aerosol deposition showed significant spatial heterogeneity in
normal lung. Inset: 3D rendering of central conducting airways (dark) and iodine
(medium) and parenchyma (light grey).
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Conclusions: These data demonstrate the feasibility of K-edge subtraction imaging
for the quantitative measurement of regional aerosol deposition, lung ventilation
and airway morphology in vivo.

4877
Chest wall kinematics in patients with osteogenesis imperfecta (OI)
Antonella LoMauro1, Simona Pochintesta2, Grazia D’Angelo2,
Marianna Romei2, Andrea Aliverti1. 1Dipartimento di Bioingegneria, Politecnico
di Milano, Milano, Italy; 2Dipartimento di Neuroriabilitazione, IRCCS “Eugenio
Medea”, Bosisio Parini, Lecco, Italy

In Osteogenesis imperfecta (OI), an inherited connective tissue disorder charac-
terized by brittle bones and significant chest wall (CW) deformities, pulmonary
complications are the principal causes of death.In order to study how OI alters
chest wall function, we studied 7 patients with severe form type III (OI3), 15 with
moderate form type IV (OI4) and 26 healthy subjects (CTR). Breathing pattern,
regional CW volume changes and thoracoabdominal asynchronies at rest in seated
and supine position were measured by opto-electronic plethysmography. Rib cage
deformities was assessed from OEP markers by computing the angle of the sternum
(α) on the transversal plane.In both positions, minute ventilation was lower in OI
than CTR because of lower tidal volume (p<0.01). Abdominal tidal volume in
OI3 was higher and associated to low pulmonary rib cage contribution which
was even negative (inspiratory paradoxical inward motion) in supine (figure).OI3
showed reduced α angle (161.6±17.5°; 178.3±10.5°; 181.7±12.9° in OI3, OI4
and CTR, p<0.01) and higher thoracoabdominal asynchony (labored breathing
index=1.32±0.4, 1.03±0.03, 1.02±0.02 in OI3, OI4 and CTR, p<0.001).

In conclusion, OI3 is characterized by rib cage deformities (pectus carinatum)
which alters CW function during breathing.The reduced or paradoxical rib cage
motion during inspiration is compensated by an increased action of the diaphragm
at rest, associated with large thoracoabdominal asynchrony.

4878
Diaphragm fatigue in self-paced running exercise of different durations
Thomas U. Wüthrich1, Elisabeth C. Eberle1, Christina M. Spengler1,2. 1Exercise
Physiology, Human Movement Science, ETH Zurich, Zurich, Switzerland;
2Physiologie, Physiology and Center for Integrative Human Physiology,
University of Zurich, Zurich, Switzerland

Introduction: Diaphragm fatigue (DF) was shown to develop during high inten-
sity constant-load exercise (CLE) above 85% of maximal oxygen consumption

(VO2max). CLE does, however, not appropriately reflect field trial conditions where
exercise intensity is regulated by complex feedforward and feedback mechanisms,
possibly aiming to reduce/prevent DF. Therefore, the development of DF was as-
sessed in 11 well-trained athletes (age=31±4 yrs, VO2max=66.7±4.6 mlmin-1kg-1)
in 15 and 30min running time trials (TT). We hypothesized that DF would be
larger in the 30TT where more time is spent above 85%VO2max.
Methods: Before and 4min after completion of the TTs, esophageal and gastric
pressures were assessed to calculate transdiaphragmatic twitch pressures (Pdi,tw)
during cervical magnetic stimulation.
Results: All subjects developed DF (Pdi,tw reduction, �Pdi,tw ≥10%) in the 15TT
and 7/11 subjects in the 30TT. On average, �Pdi,tw was 23.0±6.5 (15TT) and
18.5±12.1% (30TT; p=0.13). Mean exercise intensities were 89.4±3.5 (15TT) and
86.0±3.7%VO2max (30TT; p=0.07) with similar mean durations above 85%VO2max
(11.9±2.0min; range: 7-14min; 15TT) and (16.2±9.7min; 1-28min; 30TT; p=0.19).
The individual between-TT difference in �Pdi,tw did not correlate with the differ-
ence in time spent above 85%VO2max (R2=0.20) but correlated with the difference
in the average exercise intensity above 85%VO2max (R2=0.49; p=0.02).
Conclusion: In TT-conditions, the degree of DF is not related to the duration spent
above 85%VO2max but it is related to the exercise intensity when exercising above
the 85%VO2max-threshold.

4879
Ultrasound measurement of quadriceps wasting in patients with GOLD stage
II COPD and its relationship to physical activity
Dinesh Shrikrishna1, Rebecca Tanner1, Mehul Patel1 , Anna V.J. Donaldson1,
Cayley Smith1, Zudin A. Puthucheary2, John M. Seymour2, Paul S. Sidhu2,
Nicholas Hart2, John Moxham2, Michael I. Polkey1, Nicholas S. Hopkinson1.
1NIHR Respiratory Biomedical Research Unit, Royal Brompton and Harefield
NHS Foundation Trust and Imperial College, London, United Kingdom; 2NIHR
Comprehensive Biomedical Research Centre, Guy’s & St Thomas’ NHS
Foundation Trust and King’s College London, London, United Kingdom

Introduction: Ultrasound measurement of rectus femoris cross-sectional area
(USRFCSA) is a radiation-free measure of muscle bulk that relates to quadriceps
strength.1 A recent study reported that a significant proportion of GOLD stage
II patients have quadriceps weakness.2 We hypothesised that quadriceps wasting,
measured by USRFCSA, would be observed in GOLD stage II patients and would
correlate with daily physical activity levels.
Methods: USRFCSA and quadriceps maximum voluntary contraction (QMVC)
were measured as described by Seymour et al 1. Physical activity was recorded
for six consecutive days using a multisensor biaxial accelerometer, SenseWear Pro
Armband™. Fat free mass (FFM) was estimated using bioelectrical impedance
and a disease specific regression equation.
Results: We studied 100 patients with stable COPD, (GOLD stage II-33%, III-
34%, IV-33%), mean (SD) age 65 (9) years, 57% male and 23 age-matched healthy
controls. USRFCSA was significantly reduced (517mm2 vs 626mm2; p=0.005) in
Stage II patients compared to controls. USRFCSA was also significantly reduced
in stage III (500mm2; p=0.0006) and IV (522mm2; p=0.007) disease. Using a
stepwise regression model in all patients, FEV1% predicted and USRFCSA, but
not FFM index and QMVC, correlated with daily physical activity (steps) (r2=0.4,
p<0.0001).
Conclusion: USRFCSA is reduced in GOLD stage II COPD and is related to daily
physical activity. USRFCSA provides a bedside method for identifying quadriceps
muscle loss in less severe disease and may guide the application of pulmonary
rehabilitation in these patients.
1. Seymour JM et al, Thorax 2009;64:418-23.
2. Seymour JM et al, Eur Resp J 2010;36:81-8.

4880
Does venous blood gas analysis provide accurate estimates of hemoglobin
oxygen affinity?
Fabienne Huber1, Tsogyal D. Latshang1, Jeroen Goede2, Konrad E. Bloch1.
1Pulmonary Division, University Hospital of Zurich, Zurich, Switzerland;
2Division of Hematology, University Hospital of Zurich, Zurich, Switzerland

Background: Polycythemia occurs in conditions with chronic hypoxemia includ-
ing lung and heart disease, polycythemia vera, hemoglobinopathies and in certain
neoplasms. Arterial blood gas analysis and assessment of hemoglobin oxygen
affinity by the PO2 with oxygen saturation of 50% (P50) are used to evaluate
potential causes of secondary polycythemia. We investigated accuracy of a sim-
plified estimation of P50 from venous blood in comparison to tonometry, the gold
standard for measurement of P50.
Methods: In 50 patients referred for evaluation of polycythemia pH, PO2 and
SO2 were measured in venous blood (ABL 700 series, Radiometer, Copenhagen)
and P50v was derived by standard equations (Severinghaus, J Appl Physiol
1979;46:599). Tonometry was performed to obtain P50t (Hemoxanalyzer, TCS,
New Hope, PA). Agreement of P50v and P50t was analyzed.
Results: The mean P50t was 25.8 (range 17.4-34.1) mmHg. The mean difference
(bias) of P50v and P50t was 0.5 mmHg, the limits of agreement (95% CI) were
-5.15 to +6.09 mmHg. The sensitivity and specificity of P50v to identify patients
with P50t outside the normal range (23-27 mmHg) were 5 and 77%, respectively.
Conclusions: Estimates of P50 based on venous blood gas analysis and standard
equations have a low bias compared to tonometry. However, the precision of P50v
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is not sufficiently high to replace P50t in the evaluation of individual patients with
suspected disturbances of hemoglobin oxygen affinity.

506. Asthma mechanisms

4885
Degree of bronchial hyperresponsiveness (BHR) and new onset of respiratory
diseases 9 years later
Alessandro Marcon1, Christer Janson2, Josep M. Antó3, Peter Burney4,
Isa Cerveri5 , Joachim Heinrich6, Deborah Jarvis4, Nino Kuenzli7,
Cecilie Svanes8, Kjell Toren9, Matthias Wjst10, Jan-Paul Zock3, Roberto de
Marco1. 1Unit of Epidemiology and Medical Statistics, University of Verona,
Verona, Italy; 2Department of Medical Sciences: Respiratory Medicine &
Allergology, Uppsala University, Akademiska Sjukhuset, Uppsala, Sweden;
3Centre for Research in Environmental Epidemiology, CREAL, Barcelona, Spain;
4Respiratory Epidemiology and Public Health Group, National Heart and Lung
Institute, Imperial College, London, United Kingdom; 5IRCSS San Matteo
Hospital Foundation, University of Pavia, Pavia, Italy; 6Institute of Epidemiology,
Helmholtz Zentrum München, German Research Center for Environmental
Health, Neuherberg, Munich, Germany; 7Swiss Tropical and Public Health
Institute, SwissTPH, Basel, Switzerland; 8Bergen Respiratory Research Group,
Institute of Medicine, University of Bergen, Bergen, Norway; 9Section of
Occupational and Environmental Medicine, Sahlgrenska Academy, University of
Gothenburg, Gothenburg, Sweden; 10Comprehensive Pneumology Center,
Institute of Lung Biology and Disease, Helmholtz Zentrum Muenchen, German
Research Center for Environmental Health, Munich, Germany

In the European Community Respiratory Health Survey, 10933 subjects aged 20-
44 years (29 centers, 14 countries) had both a baseline (1991/3) and a follow-up
(2000/2) evaluation. The degree of baseline BHR was defined in 8136 (74%)
subjects as absent (PD20>1 mg) (n=6852); and low (PD20, mg: (0.5-1]), medium
(0.15-0.5] or high (0-0.15], based on PD20 distribution tertiles). Two-level logistic
regression models (2nd level: centers) were used to analyze the association between
BHR degree and new onset of nasal allergies (allergic rhinitis, AR) and COPD
(pre-bronchodilator FEV/FVC<0.70) in non-asthmatic subjects; current asthma
and symptoms (wheeze, chest tightness, dyspnea at rest/after exercise/at night);
and hospital admissions for breathing problems, in subjects who were free from
the respective outcomes at baseline. The analyses were adjusted for gender, age,
height, education, pack-years, FEV1 and atopy (IgE >0.35 kU/L to cat, mite, grass
or Cladosporium) at baseline.
An increased BHR degree was associated with an increased risk of developing
COPD, asthma and asthma-like symptoms 9 years later (see table).

BHR degree (vs no BHR) (OR; 95% CI)

New onset outcomes mild moderate severe

AR# 1.23 (0.74–2.06) 0.73 (0.39–1.36) 2.47 (1.30–4.71)
COPD# 2.12 (0.86–5.23) 4.32 (1.93–9.67) 5.14 (1.60–16.51)
Current asthma 3.17 (2.05–4.90) 4.25 (2.77–6.52) 6.75 (4.08–11.16)
Asthma-like symptoms* 1.12 (0.73–1.74) 1.67 (1.06–2.62) 2.60 (1.33–5.07)
Admissions for breathing problems* 1.84 (1.05–3.24) 1.10 (0.59–2.05) 1.85 (1.03–3.32)

#Only in non-asthmatics; *asthma at baseline included in the model.

These preliminary analyses support the interest for BHR degree as a predictor of
several adult-onset respiratory diseases.

4886
Chronic rhinosinusitis and airway inflammation in new onset asthma in
adults
S.B. Nijs1, C. Georgalas5, E.J.M. Weersink1, J.E. van den Bergh2, B. van den
Berg3, F.H. Krouwels4, P.J. Sterk1, W.J. Fokkens5, E.H. Bel1. 1Respiratory
Medicine, Academic Medical Centre, Amsterdam, Netherlands; 2Radiology,
Academic Medical Centre, Amsterdam, Netherlands; 3Respiratory Medicine, St
Lucas Andreas Hospital, Amsterdam, Netherlands; 4Respiratory Medicine,
Spaarne Hospital, Hoofddorp, Netherlands; 5Otorhinolaryngology, Academic
Medical Centre, Amsterdam, Netherlands

Rationale:In severe asthma, chronic rhinosinusitis (CRS) is associated with in-
creased sputum eosinophils [Brinke, JACI 2002]. Many adults with severe asthma
have the onset of their disease in adulthood. We hypothesized that the relationship
between the severity of CRS and inflammation in the lower airways already exists
in the early stages of adult-onset asthma.
Aim:To investigate the relationship between CRS and airway inflammation in
adults with new onset asthma.
Methods:Ninety-eight adults (>18yr) with a physician diagnosis of recent (<1yr)
onset asthma (age 48 (±16.1)yr, pb FEV1 99 (±18.8)%pred, 61% female, 43%
atopic, 20% steroid naive) were recruited. Diagnosis was based on reversibility in

FEV1 ≥12%pred and/or PC20 methacholine < 8 mg/ml. Patients with COPD were
excluded.
CT-scanning was performed and blindly scored for sinonasal mucosal thickness
using LMK score [Lund Rhinology 1993]. Sputum was induced and processed,
exhaled nitric oxide (FeNO), pb FEV1 and methacholine challenge were performed
and venous blood was taken. LMK scores were related to sputum cell counts,
FeNO, lung function and blood using Spearman correlation coefficient.
Results:There was a significantly positive correlation between CT scores and
eosinophils in induced sputum (Rs= 0.73, p=<0.001) and peripheral blood (Rs=
0.56, p=<0.001) and level of FeNO (Rs= 0.35, p=0.001). No correlation was
found between CT-scan scores and pb FEV1% pred (p= 0.75) or PC20 metha-
choline (p=0.15).
Conclusion:In adults with recent onset asthma, the degree of CRS and lower
airways inflammation are closely related. This implies that patients with recent
onset asthma should be checked and treated for upper airways disease, if necessary.

4887
Association between airway hyperresponsiveness, obesity, and lipoproteins in
a young Danish cohort
Finn Rasmussen1, Nair Parameswaran2, Mads Nybo4, Bob Hancox3.
1Department of Allergy and Respiratory Medicine, Near East University, Lefcosa,
Mersin, Turkey; 2Division of Respirology, McMaster University, Hamilton, ON,
Canada; 3Dunedin Multidisciplinary Health and Development Research Unit,
Dunedin School of Medicine; University of Otago, Dunedin, New Zealand;
4Department of Clinical Biochemistry and Pharmacology, University of Southern
Denmark, Odense, Denmark

Rationale: Epidemiological data have linked obesity with an increased risk of
asthma in the community. However, the mechanisms responsible for this rela-
tionship remain unknown. The present study investigated the association between
airway hyperresponsiveness to methacholine (AHR) and body mass index (BMI)
and plasma lipoproteins (LDL, HDL and total cholesterol).
Methods: Associations between AHR, BMI and plasma lipoproteins were assessed
in a population-based cohort at ages 14 and 20 years.
Main results: In unadjusted analyses, higher LDL cholesterol levels at age 14
were associated with AHR to methacholine at age 20 in both sexes (p<0.05).
HDL, LDL/HDL ratio and total cholesterol were not associated with AHR. In a
multiple regression analysis adjusted for sex, lung function, smoking and asthma,
only higher levels of BMI at age 14 or 20 years were significantly associated with
increased AHR at age 20 years, while neither LDL, HDL, LDL/HDL ratio nor
total cholesterol were significantly associated with AHR to methacholine.
Conclusions: We confirmed that there is a strong association between BMI and
AHR to methacholine in young people. This association seems to be independent
of the plasma lipoproteins levels and we did not find an independent association
between levels of lipoproteins and AHR.

4888
Effect of vitamin D treatment on antimicrobial peptides in asthma patients
and healthy controls
W. Thijs1,5, K. Janssen1, R.M. Verhoosel1, S.E. Papapoulos2, S. Le Cessie3,
S. Middeldorp1,4 , C.F. Melissant5, K.F. Rabe1,6, P.S. Hiemstra1. 1Department of
Pulmonology, LUMC, Leiden, Netherlands; 2Department of Endocrinology,
LUMC, Leiden, Netherlands; 3Department of Medical Statistics, LUMC, Leiden,
Netherlands; 4Department of Internal Medicine, AMC, Amsterdam, Netherlands;
5Department of Pulmonology, Spaarne Hospital, Hoofddorp, Netherlands;
6Department of Pulmonology and Thoracic Surgery, Krankenhaus
Grosshansdorf, Grosshansdorf, Germany

Vitamin D deficiency has been linked to asthma because of the proposed role of vi-
tamin D in inflammation control and host defense against infection. Antimicrobial
peptides (AMPs) are effector molecules of the innate immune system, and their
expression may be decreased by allergic inflammation. Vitamin D increases expres-
sion of AMP in vitro, but its effects on AMPs levels in asthma patients are unknown.
Hypothesis: AMP levels in nasal secretions of patients with allergic asthma are
lower than those in controls and can be restored by vitamin D substitution.
Methods and results: 20 allergic asthma patients and 20 controls (18-45 yrs) were
included. The influence of allergic asthma on AMPs was assessed in a case control
design, and the effect of 7 days daily oral treatment with 2 mcg 1,25(OH)2D3 active
vitamin D (calcitriol) on AMPs was assessed in a placebo-controlled cross-over
study.
The levels of the AMPs HNP1-3 and NGAL were significantly lower in asthmatics,
whereas there was a trend for LL-37 (table 1).

Table 1. Mean AMP in asthma patients and healthy controls

Asthma Controls p-value

HNP1-3 ng/ml 5215 10845 0.023
LL37 ng/ml 99 186 0.134
NGAL ng/ml 2333 4343 0.007
SLPI μg/ml 893 828 0.840

Treatment with 1,25(OH)2D3 significantly increased HNP1-3 and there was a
trend for an increase in LL-37 and NGAL.
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Conclusion: Levels of AMPs are lower in nasal secretions in asthmatics, and
treatment with active vitamin D increases these levels.

4889
Chemokine and their receptors mRNA expression in brush-biopsies of
nasopharynx in bronchial asthma patients
Kirill Sysoev1, Anna Bibkova2, Vasily Trofimov2, Areg Totolian3. 1Federal
Center for Molecular Medicine, I.P. Pavlov State Medical University, St.
Petersburg, Russian Federation; 2Hospital Therapy, I.P. Pavlov State Medical
University, St. Petersburg, Russian Federation; 3Vice-Director for Research,
Pasteur Institute for Epidemiology and Microbiology, St. Petersburg, Russian
Federation

Introduction: Mechanism of BA onset and progression at different ages are still
poorly understood. System of chemokines in upper airways is a tempting object
of investigation BA pathogenesis.
Methods: We examined 70 patients with asthma. The patients age ranged from
16 to 74 years. Were studied 31 men and 39 women. The control group used
brush-biopsy 17 healthy volunteers with no history of atopic diseases. Were studied
mRNA of eotaxin, eotaxin-2, MIP-1α, MIP-1β, RANTES, CCR1, CCR3, CCR5,
CXCR1, and CXCR2.
Results: A study in patients with asthma was revealed a significant increase
in eotaxin mRNA expression (p = 0.045), eotaxin-2 (0.036), MIP-1α (0.0003),
MIP-1β (0.002) and CXCR1 (0.004) compared with healthy volunteers. At the
same time CCR1 gene expression in patients with asthma was reduced compared
with control. To study the age dynamics of the asthma patients were divided into 4
groups: first group - 16-25 years (n = 14), the second group - 26-39 years (n = 14),
the third group - 40-53 years (n = 21) and the fourth group - 54-74 years (n = 21).
Eotaxin-2 had wave-like dynamics depending on patents age. MIP-1α was lowest
in the second and third groups, and in the first and fourth - were significantly
higher. The values of MIP-1β - the lowest in the first group with increasing age
became more and peaked in the fourth group. mRNA of CCR1 and CXCR1 was
significantly decreased in the second group compared to the first, meanwhile in
the third and fourth ones levels of mRNA of both receptors increases depending
on the age of the patients.
Conclusion: The state of chemokines and relative receptors gene expression in
upper airways reflects age features of BA pathogenesis.

4890
microRNA levels in nasal biopsies in allergic and non-allergic rhinitis and
asthma
Hille Suojalehto1, Marja-Leena Majuri2, Elina Toskala1, Maritta Kilpeläinen3,
Harri Alenius2. 1Control of Hypersensitivity Diseases Team, Finnish Institute of
Occupational Health, Helsinki, Finland; 2Immunotoxigology Team, Finnish
Institute of Occupational Health, Helsinki, Finland; 3Department of Pulmonary
Diseases and Allergology, University of Turku, Turku, Finland

Introduction: Rhinitis and bronchial asthma are both manifestations of an inflam-
matory process within a continuous airway system. The upper and lower airways
may be considered as a unique entity influenced by a common and often evolving
inflammation process.
Aims and objectives: We aimed to study if microRNA (miRNA) and nasal nitric
oxide (nNO) levels differentiate in asthma, allergic rhinitis (AR) and non-allergic
rhinitis (NAR) patients.
Methods: A 12-years follow-up survey on factors for asthma and atopic diseases
was conducted with 6041 subjects aged 30-38 years in year 2007. From them
180 responders were selected to participate in the clinical study, when nNO and
nasal biopsies were taken. Based on the survey and clinical data the participants
were classified to healthy controls (n=40), AR (n=51), AR combined with asthma
(AR+asthma n=37) and NAR (n=42) patients. The levels of 27 inflammatory
miRNAs were determined from nasal biopsies.
Results: No significant changes in the levels of 24 miRNAs were observed be-
tween groups. However, expression of mir-146a was significantly elevated in AR
and AR+asthma groups compared to controls. In addition, the levels of mir-126
were significantly up-regulated in AR+asthma group compared to controls. Simi-
larly, mir-18a levels were increased in AR+asthma group compared to controls and
NAR group. Finally, nNo levels were significantly increased in AR and AR+asthma
group compared to control or NAR group.
Conclusions: These preliminary findings emphasizes that some differences in the

miRNA levels can be found from the upper airways between these patient groups.
Further studies are needed to deeper examine the molecular mechanisms and to
establish new markers for the diseases.

4891
The toll-like receptor (TLR) 5 ligand, flagellin, prometes asthma by priming
allergic responses to indoor allergens
Shuichiro Maruoka1,3, Rhonda Wilson1, Gregory Whitehead1, Julie Foley1,
Gordon Flake1, Michelle Sever1, Darryl Zeldin1, Monica Kraft2,
Stavros Garantziotis1, Shu Hashimoto3, Hideki Nakano1, Donald Cook1.
1Division of Intramural Research, National Institute of Environmental Health
Sciences, Research Triangle Park, United States; 2Duke Asthma, Allergy and
Airway Center, Duke University Medical Center, Durham, United States;
3Division of Respiratory Medicine, Nihon University School of Medicine, Tokyo,
Japan

Allergic asthma is associated with exposure to allergens and non-allergenic bacte-
rial products residing in common house dust, suggesting that bacterial products can
act as adjuvants to promote allergic sensitization to innocuous inhaled antigens.
We therefore tested the ability of various microbial products, signaling through
different toll like receptors (TLR), to prime allergic sensitization to inhaled anti-
gens. Of the products tested, bacterial flagellin primed the strongest Th2 and Th17
responses to co-instilled ovalbumin (OVA). Following subsequent challenge with
aerosolized OVA, these mice displayed strong asthma-like responses, including
airway eosinophilia, mucus cell hyperplasia and airway hyperresponsiveness. As
with purified flagellin, instillation of HDE into the airways of mice also primed
Th2 and Th17 immune responses to OVA, and following OVA challenge, the
animals developed strong asthma-like responses. Repeated instillations of HDE
without OVA also induced asthma-like responses, indicating that house dust con-
tains both adjuvants and allergens. The adjuvant activity in HDE was not dependent
on TLR4, which senses lipopolysaccharide (LPS), but was dependent on TLR5,
which senses bacterial flagellin. These findings might be relevant to human asthma
because human sera from asthmatics had higher levels of anti-flagellin antibodies
than did sera from control individuals. Taken together, these findings suggest that
bacterial flagellin, and not LPS, is the major adjuvant in common house dust and
that flagellin promotes allergic asthma by priming allergic responses to otherwise
innocuous inhaled antigens.

4892
Rapamycin inhibits IL-33-induced airway inflammation
Ananda Mirchandani, Robert Salmond, Foo Liew. Institute of Infection, Immunity
and Inflammation, University of Glasgow, Glasgow, United Kingdom

Introduction: IL-33, a member of the IL-1 cytokine family, mediates a range
of pathologies including asthma and arthritis (Liew F.Y. et al. Nature Reviews
Immunology, 2010; 10: 103-110). The mechanism by which IL-33 induces airway
inflammation and the associated signalling pathways are incompletely understood.
Rapamycin was initially described as a macrolide antibiotic that selectively blocks
the mammalian target of rapamycin (mTOR), a serine/threonine kinase involved
in numerous signaling pathways.
Aim: To identify the role of mTOR and rapamycin in IL-33-mediated airway
inflammation.
Method: BALB/c mice were treated intranasally with 1 μg IL-33 daily with or
without 1mg/kg rapamycin for 5 days. Airway inflammation was assessed on day
6 by bronchoalveolar lavage (BAL) cellularity and cytokine analysis.
Results: Intranasal IL-33 induced profound airway inflammation with increased
cellular recruitment on BAL consisting mainly of macrophages and eosinophils.
Treatment with rapamycin significantly reduced IL-33-mediated cellular recruit-
ment (Figure 1A) and reduced both eosinophil (Figure 1B) and macrophage (Fig.
1C) influx into the airway.

Rapamycin also significantly reduced IL-33-mediated IL-5 and IL-13 production
in BAL fluid.
Conclusions: Intranasal IL-33 induces airway inflammation that is partially
blocked by treatment with intranasal rapamycin suggesting an important role
for mTOR in the signaling pathway of IL-33 in vivo.
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507. Tuberculosis in special populations

4894
Impact of African immigration on drug resistance to Mycobacterium
tuberculosis in Portugal
Carina Gaspar, Carlos Gomes, Nelson Diogo. Pneumology Department, Pulido
Valente Hospital, Lisbon, Portugal

Background: Several works pointed immigration as a risk factor for drug resis-
tance in Western countries. In Portugal immigration is responsible for 13,6% of
tuberculosis cases, 75% of those cases being originated from Sub-Saharan African
countries.
Aim: To evaluate the role of immigration from African countries in drug resistance
to Mycobacterium tuberculosis (Mt) in Portugal.
Methods: Comparative retrospective study between African immigrants (I) and
native (N) patients with positive-culture to Mt and who realized susceptibility tests,
admitted in a Pneumology unit from 2000 to 2010. Clinical-demographic charac-
teristics, aetiopathogenic factors, drug resistance profiles and inhospital outcomes
were evaluated.
Results: 1328 patients were enrolled, 240 (18,1%) being immigrants, most of
them from Portuguese spoken countries. Statistically significant differences were
found on the following variables: drug addition (I:6,7% vs N:28,8%); WHO clas-
sification; number of previous treatments (I:0,21 vs N:0,37); duration of previous
treatments (I:0,88 vs N:1,83); inhospital mortality (I:4,2% vs N:8,5%).The vari-
ables with predictive value for resistance in this population were HIV co-infection,
number of previous treatments and chronic TB infection.The total incidence of
drug resistance was similar in both groups (I:20,8% vs N:21,0%), but secondary
resistances were less frequent in immigrants (I:5,4% vs N:9,7%).
Conclusion: African immigration was not associated with increased prevalence of
drug resistance to Mt. These findings can be explained by the reduced access to
antituberculosis drugs in Sub-Saharan countries.

4895
Double impact: Difficulties in treating patients with liver diseases from
tuberculosis
Hoda Makhlouf1, Nahed Makhlouf2, Mohamed Metwally1, Hebat Alla Rashed3.
1Chest Diseases, 2Tropical Medicine and Gastroenterology, 3Clinical Pathology,
Assiut University Hospital, Assiut, Egypt

Background: Tuberculosis and liver disease are both endemic in many parts of
the world. Many anti-TB drugs have hepatotoxic side effects and should be used
cautiously during its use in liver disease patients.
Objectives: To assess the frequency and risk factors of anti-TB-Drug-Induced-
Hepatotoxicity (Anti-TB DIH) among patients with viral hepatitis and liver cir-
rhosis.
Patients & Methods: This prospective study included 26 TB patients of pulmonary
and extrapulmonary TB associated with liver cirrhosis or viral hepatitis in addition
to, 46 TB patients without liver disease as controls. All patients were followed up
clinically and biochemically before and during their treatment.
Results: Anti-TB-DIH was noticed in 30.8% patients with liver disease (46.2%
and 15.4% in liver cirrhosis and viral hepatitis respectively; P=0.089) and in 8.7%
of control group (P< 0.05 versus liver disease). Anti-TB-DIH developed within
15-60 days from the onset of therapy. Liver functions normalized in 25% of patients
with liver disease within 2 weeks from cessation of therapy. By univariate analysis,
liver diseased patients with anti-TB-DIH had lower body mass index (P=0.049)
and lower serum albumin (P=0.008). Using multivariate regression analysis proved
that lower serum albumin was independent predictors of anti-TB-DIH (P=0.018)
in liver diseased patients while the presence of other co morbid diseases was the
only risk factor in patients without liver disease (P=0.024).
Conclusion: Anti-TB-DIH is common among patients with liver diseases and is
more in patients with lower serum albumin while the presence of other co morbid
diseases is only risk factor for DIH in TB patients without liver disease.

4896
Hepatitis C virus infection among tuberculosis patients in Sohag
Governorate: Seroprevalence and associated risk factors
Mohamed Badawy1, Mona Taha1, Laia Mohamed2, Ahmed Fathy3. 1Chest
Department, 2Clinical Pathology, 3Public Health Department, Sohag University,
Sohag Faculty of Medicine, Sohag, Egypt

Setting: Tuberculosis (TB) and hepatitis C virus (HCV) infection have emerged
as major public health problems in Egypt.
Objective: To determine the prevalence and risk factors for the HCV infection
among patients with TB in Sohag.
Material and methods: A cross-sectional study was carried out at Sohag univer-
sity hospital. Hundred thirty five tuberculosis patients were fulfilled the inclusion
criteria. age more than 15 years old, patients with all form of tuberculosis either
pulmonary or extra pulmonary. Anti-HCV antibodies were done for all patients. A
case-control study was performed to identify risk factors for HCV infection. Cases

were defined as patients with TB who were HCV-seropositive, and controls were
defined as patients with TB who were HCV-seronegative.
Results: HCV infection was diagnosed in 21/135 (6.4%). Goza smokers (P value
0.01 Odd’s Ratio 3.75, 95% confidence interval 0.24 - 0.44), history of operation
(P value 0.001 ORs 7.67, 95% CI 0.165 – 0.263), blood transfusion (P value 0.004
ORs 7.2, 95% CI 0.103 – 0.362), presence of tattoos (P value 0.03 ORs 3.4, 95%
CI 0.168 – 0.338), extra pulmonary tuberculosis (P value 0.004 ORs 3.5, 95% CI
2.341- 3.384), low serum albumin (P value 0.002 ORs 0.5, 95% CI 0.068 – 0.317)
were the main risk factors associated with HCV infection.
Conclusion: Universal screening for HCV infection in TB patients is highly rec-
ommended. There is an urgent need to detect HCV infection in high-risk groups
to prevent future HCV transmission as well as morbidity and mortality associated
with TB.

4897
Detection of active TB among people living with HIV/AIDS and vulnerable
population groups (commercial sex workers and injecting drug users)
Alexandra Solovyova1, Alexander Golubkov2, Elena Borzunova3,
Alexander Chernov4. 1RF Representative Office, Partners in Health, Tomsk,
Russian Federation; 2Partners in Health, Partners in Health, Boston, MA, United
States; 3Tomsk-AntiAIDS Foundation, Tomsk-AntiAIDS Foundation, Tomsk,
Russian Federation; 4AIDS Center, AIDS Center, Tomsk, Russian Federation

Background: Vulnerable groups (persons living with HIV/AIDS, migrants, home-
less, commercial sex workers, and substance users) are at greater risk of developing
TB, including MDR-TB, and are likely to have worse treatment outcomes. They
experience longer delays in seeking care, increased suffering from disease and
higher risk of community transmission.
Objectives: To increase coverage of preventive TB screening and assess prevalence
of TB among vulnerable groups in Tomsk, Russia.
Methods: During 2010, a cohort of 703 persons was identified as a risk group
for TB. Screening was conducted twice a year and included basic evaluation
of symptoms, PPD (DIASKIN-TEST) and chest fluorography. Evaluation in-
volved qualitative interviews with suspects to detect chronic cough, weight loss,
night sweats and hemoptysis and other symptoms of TB. Outreach workers of
Tomsk-AntiAIDS Foundation provided field counseling, TB and HIV education,
phlebotomy, PPD with further referral to TB Services for medical evaluation.
Nutritional support, hygiene packages and accompaniment used as incentives to
complete screening.
Results: Out of 703 people at risk screened for TB, 30 suspects were sent for
medical examination to TB Services (4.3%). Out of them, 6 were diagnosed with
active TB (20.0%), including 2 MDR–TB cases.
Conclusion: Enhanced preventive screening and further medical assessment of TB
suspects from vulnerable population resulted in high prevalence of active disease
(850/100,000). There is a need to continue and expand coverage of preventive
screening for the rest of risk group in Tomsk Oblast.

4898
Tuberculosis screening among intravenous drug users (IDU) in Georgia
Nana Kiria, Medea Gegia, Iagor Kalandadze. National Tuberculosis Programme,
The National Center for Tuberculosis and Lung Diseases, Tbilisi, Georgia

Background: IDU is widespread in Georgia and regardless of HIV status it is at
increased risk of developing active TB. It is necessary to identify the screening
and effectively address the TB cases among IDUs.
Aim: To assess the prevalence of TB among IDUs.
Methodology: Using the data of prospective cohort study: from April 2008 to Jan-
uary 2011 IDUs at harm reduction and VCT sites were screened for TB symptoms
using the questionnaire.
TB suspect cases were referred to TB units for further investigation and diagnosis.
Results: 4985 IDUs were screened for TB symptoms, 79 (2%) from them were
female and 4906 (98%) –male. Mean age was 33. 81 (1.6%) from the screened
IDU-s were HIV-positive and 2304 (46%) were diagnosed to have Hepatitis B or C.
436 (8.7%) were defined as TB suspects. They were presented at TB unites for
further examinations. TB was confirmed in 175 cases, 109 (62%) had pulmonary
TB and 66 (38%) – extrapulmonary. The prevalence of TB among IDU-s was 3510
per 100.000 which is 26 times greater as compared to TB prevalence in general
population.
Conclusions: Given the high risk for TB among IDUs, interventions such as active
case finding, is urgently needed to detect TB cases as early as possible and treat
them adequately.

4899
Managing tuberculosis in chronic kidney disease: An evaluation of patient
treatment regimens
Alexandra Riding1, Paramita Palchaudhuri1, Parvin Begum1,
Marlies Ostermann2, Heather Milburn1. 1Department of Respiratory Medicine,
Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom;
2Department of Renal Medicine, Guy’s and St Thomas’ NHS Foundation Trust,
London, United Kingdom

Introduction: Balancing side effects against effective tuberculosis (TB) treatment
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in Chronic Kidney Disease (CKD) can be difficult leading to variations in man-
agement. We reviewed patients with CKD and TB to investigate compliance with
new treatment guidelines by the British Thoracic Society. 1
Methods: Retrospective review of patient case notes with CKD who developed TB
between 1994-2010 in a single tertiary hospital. Categories included drug dosage,
side effects, treatment duration, respiratory team input and outcome.
Results: We reviewed the notes of 40 patients. 11 had incomplete data. In 73%
(52/71) of prescriptions dosing regimens were consistent with BTS guidelines.
Errors included over-dosing of Rifater and Isoniazid in 2 patients, and under-dosing
of ethambutol and isoniazid in 13 patients. Daily dosing of ethambutol (10/14) and
pyrazinamide (10/12) in haemodialysis patients was common and not ideal. Side
effects were recorded in 22/29 patients: 3 rifampicin, 5 isoniazid, 3 ethambutol, 4
pyrazinamide, 1 streptomycin and 6 to any/combination drugs. Increased treatment
duration (12/29 cases) due to side effects was common. All patients were cured
and 23/29 (79%) received specialist respiratory physician input.
Conclusion: Management of TB in CKD patients was variable. Side effects from
anti- TB drugs were common. Overall outcome was good, but not all patients
received respiratory physician input. The new BTS guidelines for drug regimens
will hopefully standardise management of CKD patients with TB.
1.BTS Standards of Care Committee, Guidelines for the prevention and manage-
ment of Mycobacterium TB infection and disease in adult patients with CKD.
Thorax 2010: 65: 559-570

4900
Prednisolone treatment does affect the performance of the QuantiFERON
in-tube test and the tuberculin skin test in patients with autoimmune
disorders screened for latent tuberculosis
Erika Belard1, Synne Semb1, Morten Ruhwald2, Anne Marie Werlinrud3,
Bolette Søborg4, Frank Kriger Jensen5, Henrik Thomsen6, Annette Brylov1,
Merete Lund Hetland7, Inge Nordgaard-Lasen1, Inge Nordgaard-Lasen1,
Pernille Ravn3. 1Dpt. for Gastroenterology, University Hospital Hvidovre,
Hvidovre, Denmark; 2Clinical Researc Centre, University Hospital Hvidovre,
Hvidovre, Denmark; 3Dpt. for Infectious Diseases, University Hospital, Herlev,
Herlev, Denmark; 4Dpt. for Epidemiology, Staten Serum Insitute, Amager,
Denmark; 5Dpt. for Radiology, University Hospital Hvidovre, Hvidovre,
Denmark; 6Dpt. Radiology, University Hospital Herlev, Herlev, Denmark; 7Dpt.
Rheumatology, University Hospital Hvidovre, Hvidovre, Denmark

Background: During screening for latent tuberculosis infection (LTBI), before
anti-TNF-alpha treatment, most patients are already receiving immunosuppressive
therapy. Objective was to evaluate the performance of the QuantiFERON In-Tube
(QFT-IT) and the Tuberculin Skin Test (TST) in these groups
Methods: We included 248 patients with Ulcerative Colitis, Crohns disease,
rheumatoid arthritis, and spondylo-arthropathy.
Results: QFT-IT was positive in 7/248 (3%), negative in 229 (92%), and indeter-
minate in 12 (5%). TST was positive in 54/238 (23%) patients. Chest X-ray was
suspect in 5/236 (2%), and 35/167 (21%) had risk-factors.
We found a pronounced negative effect on QFT-IT and TST performance associ-
ated with prednisolone treatment; the IFN- response to mitogen stimulation was
impaired (median IFN- response 4.9IU/ml (IQR0.8-10.0)) compared to patients
a) not receiving corticosteroids (median 10.0 (IQR 5.0-10.0) (p=0.0015) or b)
receiving long-acting corticosteroids (median 10.0 (IQR 9.7-10.0) (p=0.0058).
Prednisolone treatment was strongly associated with negative TST, AOR 0.22 (0.1-
0.8 (p= 0.018), and with an increased risk of indeterminate QFT-IT results AOR
(16.1-69.0) p=0.001). No negative effect was found for long-acting corticosteroids.
Prednisolon doses above 10 mgresulted in 27% indeterminate results.
Conclusion: Oral prednisolone severely suppressed QFT-IT and TST performance
whereas long-acting corticosteoroids, Metotrexate, Azathioprin and 5-ASA did not
have similar detrimental effect. Patients should be screened for LTBI with QFT-IT
or TST prior to initiation of prednisolone.

508. Novel mechanisms in COPD

4901
Results of a phase 2a clinical trial with a peptide inhibitor of MARCKS
protein indicate improvement of indices of bronchitis and lung function in
patients with COPD
Kenneth Adler1, Monica Kraft2 , Indu Parikh3, Edward Murphy3, Andre Van
As4. 1Molecular Biomedical Sciences, North Carolina State University, Raleigh,
NC, United States; 2Medicine, Duke University Medical Center, Durham, NC,
United States; 3Research and Development, BioMarck Pharmaceuticals, Ltd.,
Raleigh, NC, United States; 4Medicine, Drexel University College of Medicine,
Philadelphia, PA, United States

A peptide inhibitor of MARCKS (BIO-11006) attenuates mucus hypersecretion,
inflammatory cell influx and airway obstruction in several in vivo models of asthma
and bronchitis, suggesting BIO-11006 as an ideal treatment for COPD. In a Phase
2a study, 172 subjects with stable COPD (GOLD Stage 2, 3) were randomized in

a double blind, controlled safety and efficacy study. Four doses of BIO-11006 or
control (half normal saline; HNS) were administered by nebulization for 21 days to
5 cohorts; 75 mg QD (n=38) or BID (n=24), 150 mg QD (n=35), and 125 mg BID
(n=25); HNS (n=50). The ratio of active/control was 2:1 and 3:1 for QD and BID
dosing, respectively. Trough FEV1 (primary endpoint) was measured on days 0, 3,
7, 14, 21, 28 and 49. A trend towards increased FEV1 with the 75mg BID group
was maintained on follow-up days 28 and 49. An FEV1 responder analysis (defined
as 5% or more improvement of FEV1 = Responder) revealed the percentages of
responders for the 75 mg BID dose were 46, 38, 50 (p=0.014 vs HNS), 42, 54
(p=0.04 vs HNS) and 40% on days 3, 7, 14, 21, 28 and 49, respectively. BIO-11006
was systemically well tolerated with some increase in respiratory adverse events.
We conclude that the 75 mg BID dose appeared to be the most efficacious by in-
creasing the proportion of FEV1 responders statistically significantly as compared
with HNS. Sputum volume and the St. Georges Respiratory Questionnaire Symp-
toms Score also trended towards improvement with 75mg BID. Thus, BIO-11006,
a dual action molecule that decreases both mucus hypersecretion and inflammation,
may represent a new advance in the treatment of COPD.

4902
Discrimination of expanded dendritic cell populations in lung tissues from
COPD patients
Michiko Mori1,2, Cecilia Andersson1,2, Anders Bergqvist1,2, Chris Van Hove1,
Claes-Göran Löfdahl2, Jonas Erjefält1,2 . 1Department of Experimental Medical
Science, Lund University, Lund, Sweden; 2Department of Respiratory Medicine
and Allergology, Lund University Hospital, Lund, Sweden

Rationale: Dendritic cells (DCs) are highly plastic and their characterization in
human tissues has been hampered by lack of standardized immunohistochemical
identification strategies. This study validates an immunohistochemical method for
masking confounding non-DC cells and characterizes multiple DC populations in
COPD-affected lungs.
Methods: Lung specimens were obtained from 27 COPD patients and divided into
three levels of severity; GOLD I (n=6), GOLD II-III (n=11) and GOLD IV (n=10).
Never-smokers (n=8) and non-COPD smokers (n=6) served as controls. Paraffin
sections were double stained for combinations of macrophage and DC markers.
Results: Using the non-soluble DAB as the first detection chromogen it was
possible to mask confounding non-DC cells e.g. CD68+ macrophages at a bright
microscopic level. Using this approach two populations of CD68-CD11c+ and
CD68-CD123+ cells were identified, indicative of myeloid and plasmacytoid DCs,
respectively. The myeloid DCs, which were foremost BDCA3-, were significantly
increased in diseased areas of COPD lungs, in particular in patchy areas of fibrosis
and granuloma formation. Both CD68-CD11c+ and CD68-CD123+ cells displayed
a dendritic morphology and were observed in epithelial and subepithelial com-
partments of small airways and alveolar walls as well as in lymphoid aggregates
amidst CD21+ follicular DCs. Further combination of markers could discriminate
intraepithelial myeloid and plasmacytoid DCs from CD207+ and CD1a+ epithelial
DCs.
Conclusions: This study demonstrates that masking of confounding non-DC pop-
ulations improves the identification of lung DC populations and reveals novel
aspects of their dynamics and heterogeneity in COPD lungs.

4903
Mechanisms of tertiary lymphoid organ formation during lymphoid
neogenesis are involved in lymphoid follicle formation in chronic obstructive
pulmonary disease
Maria Tsoumakidou1,2, Eleni Litsiou2, Katerina Tsoutsa2, Panagiota Kara3,
Dimitra Rontogianni3, Charalambos Zisis4, Ion Belenis4, Spyros Zakynthinos1,2.
1Critical Care Medicine and Pulmnonary Services, Evangelismos General
Hospital, Athens, Greece; 2Lung Immunobiology, Thorax, Athens, Greece;
3Pathology, Evangelismos General Hospital, Athens, Greece; 4Thoracic Surgery,
Evangelismos General Hospital, Athens, Greece

Tertiary lymphoid organs (TLOs) are aggregates of B and T cells formed in re-
sponse to chronic immune responses. TLOs are the result of lymphoid neogenesis
and are formed via production of lymphoid-organizing chemokines (CXCL13,
CCL19 and CCL21), in response to signaling from lymphotoxin α (LTα) via
TNFR1, TNFR2 and LTR. Stromal cells and antigen presenting cells (APCs),
i.e. dendritic cells (DCs), secrete lymphoid chemokines, which attract B cells,
T cells and DCs via CCR7 (receptor for CCL19/21) and CXCR5 (receptor for
CXCL13). Lymphoid follicles are frequently found in the peripheral lungs of
patients with Chronic Obstructive Pulmonary Disease (COPD). Whether they are
the result of lymphoid neogenesis remains elusive. Here, we have identified 18
patients with COPD and lymphoid follicles and used immunohistochemistry to
analyze the expression of LTa and lymphoid chemokines. Flow cytometry was
applied to study expression of their receptors. LTα is abundantly expressed by
alveolar macrophages and lung stromal cells and CXCL13 is strongly expressed
inside the follicles. HLA-DR+ve cells (APCs), but not CD45-ve stromal cells,
strongly express TNFR1 (43% of APCs), TNFR2 (47%) and LTR (38%). CXCR5
is expressed by B cells (96% of B cells), DCs (74% of DCs) and T cells (24% of
T cells). CCL19, CCL21 and CCR7 are rarely expressed. In conclusion, molecular
mechanisms underlying TLO formation might be involved in lymphoid follicle
formation in COPD as follows: stromal cells and macrophages secrete LTa, which
induces CXCL13 production by lung APCs, driving the accumulation of CXCR5
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bearing B cells, T cells and DCs to sites of TLO. Funded by the Hellenic Thoracic
Society.

4904
Late endothelial progenitor cells are senescent and dysfunctional in COPD
due to reduced sirtuin-1 levels
Koralia Paschalaki1,2, Richard D. Starke2, Nicolas Mercado1, Anna M. Randi2,
Peter J. Barnes1. 1Airway Disease Department, National Heart and Lung
Institute - Imperial College London, London, United Kingdom; 2Cardiovascular
Sciences, National Heart and Lung Institute - Imperial College London, London,
United Kingdom

Introduction: Cardiovascular disease (CVD) is a major cause of death in COPD.
Numerous studies describe clinical evidence of endothelial dysfunction in COPD
but the molecular pathways which link COPD and CVD remain unclear. Late
outgrowth endothelial progenitor cells (EPC) could serve as a research tool to
investigate endothelial defects in COPD patients.
Aim and objectives: To examine whether EPC from COPD patients exhibit
dysfunctional characteristics, illustrating the underlying molecular process of en-
dothelial dysfunction in COPD.
Methods: EPC were isolated from peripheral blood samples received from 16
healthy non smoking volunteers (age ± SEM, 57±2.7yr), 10 healthy smokers
(57±2.6yr) and 16 COPD patients (67±1.6yr). The mononuclear fraction was
placed in culture in the presence of endothelial growth factors. Late outgrowth
colonies of EPC appeared between day 7 and 24, as characteristic cobblestone
monolayers. The cells were grown to confluence in T-25 or T-75 flasks and used
at passages 4 to 6 for all experiments. Endothelial senescence was measured by
senescence-associated β-galactosidase (SA-β-Gal) activity and sirtuin (SIRT) 1
protein levels by Western blotting.
Results: EPC from healthy smokers and COPD patients displayed significantly
increased senescence and reduced SIRT1 protein levels compared to healthy non
smoking subjects. SIRT1 protein levels negatively correlated with endothelial
senescence.
Conclusions: The results from our study demonstrate that EPC from smokers
and COPD patients display epigenetic molecular dysfunctions linked to increased
senescence. These defects may contribute to endothelial dysfunction and cardio-
vascular events.

4905
Cigarette smoke-induced oxidative modification of creatine kinase B (CKB) is
involved in the pathogenesis of COPD in terms of acceleration of bronchial
epithelial cell senescence
Hiromichi Hara1, Jun Araya1, Naoki Takasaka1, Jun Kojima1, Yoko Yumino1,
Satoko Fujii1 , Takanori Numata1, Makoto Kawaishi1, Jun Hirano2,
Makoto Odaka2, Toshiaki Morikawa2, Katsutoshi Nakayama1,
Kazuyoshi Kuwano1. 1Division of Respiratory Diseases, Department of Internal
Medicine, Jikei University School of Medicine, Tokyo, Japan; 2Department of
Chest Surgery, Jikei University School of Medicine, Tokyo, Japan

Introduction: Cigarette smoke accelerates cell senescence, implicated in COPD
pathogenesis. Energy status is one of the most crucial determinants for aging and
longevity. In COPD patients, muscle type CK (CKM), an essential enzyme in
energy homeostasis, is oxidized and lost activities, leading to respiratory muscle
dysfunction. In lung tissue, brain type CK (CKB) is the predominant isozyme
of CK. Therefore, we hypothesized that CKB might also be oxidized and lost
activities by smoking stress, resulting in disease pathogenesis of COPD in terms
of acceleration of cell senescence.
Aims: To elucidate the role of CKB in cigarette smoke extract (CSE)-induced
cellular senescence in human bronchial epithelial cells (HBEC).
Methods: Primary HBEC and Beas2B cells were used. Cellular senescence was
evaluated by SA-β-gal staining and p21 expression and cell cycle analysis. CKB
was inhibited by siRNA and cyclocreatine. Interleukin (IL)-8 secretions were
measured by ELISA.
Results: CSE induced carbonylation of CKB and decreased CKB protein levels,
and this decrease was reversed by the proteasome inhibitor. CSE induced cell
senescence, and CKB inhibition further enhanced CSE-induced cell senescence.
CSE treatment caused increased amounts of IL-8 secretion, a hallmark of senescent
associated secretary phenotype (SASP). IL-8 secretion was further increased by
CKB ablation.
Conclusions: CSE induces carbonylation and subsequent proteasomal degradation
of CKB, and decrease of CKB is implicated in the regulation of cell senescence
with SASP.

4906
Up-regulation of decoy receptor D6 in COPD
Erica Bazzan1, Graziella Turato1, Simonetta Baraldo1, Andrea Ballarin1,
Fiorella Calabrese2, Elisabetta Balestro1, Benedetta Savino3, Cinzia Cancellieri3,
Raffaella Bonecchi3, Massimo Locati3, Alberto Papi4, Manuel Cosìo5,
Alberto Mantovani3, Marina Saetta1. 1Department of Cardiac, Thoracic and
Vascular Sciences, University of Padova, Padova, Italy; 2Department of Medical
Diagnostic Sciences and Special Therapies, University of Padova, Padova, Italy;
3Department of Immunology and Inflammation, IRCCS Humanitas Clinical

Institute, Rozzano-Milan, Italy; 4Department of Clinical and Experimental
Medicine, University of Ferrara, Ferrara, Italy; 5Department of Medicine, McGill
University, Montreal, Canada

D6 is a “silent” chemokine-scavenging receptor involved in the intracellular degra-
dation of pro-inflammatory chemokines and resolution of acute inflammatory
responses in mice. Recently it has been found that D6 is increased in autoimmune
diseases and in organ rejection conditions in humans. To investigate whether D6 is
involved in the immune response in patients with COPD, we examined its expres-
sion by immunohistochemistry in surgically resected lung specimens from 3 groups
of subjects: 16 smokers with COPD (FEV1=57±6%pred), 9 smokers with normal
lung function (FEV1=102±3%) and 9 non-smoking controls (FEV1=106±6%).
D6 was mainly detected in alveolar macrophages, where it was markedly up-
regulated in smokers with COPD compared to control smokers and non-smokers
[median (range): 78 (11-100%) vs 5 (0-61%) vs 0 (0-10%,) p<0.0005 for both].
D6 expression was confirmed at mRNA and protein levels by RT-PCR and FACS
in alveolar macrophages, isolated from BAL. By immunofluorescence we observed
that D6 co-localised mainly within the lysosome-associated macrophagic marker
CD68. D6 expression in all patients was related to CD8 T-lymphocytes in alveolar
walls (p=0.007,r=0.65) and to the degree of airway obstruction (p=0.0008,r= 0.57).
In conclusion, this study shows for the first time that D6 is expressed in alveolar
macrophages, is up-regulated in COPD patients and correlates with disease severity
and number of CD8 T-lymphocytes. Although up-regulation of D6 may occur as an
attempt to tune down inflammation, our results suggest that D6 may be playing an
important role in the inflammatory, possibly autoimmune, mechanisms of COPD.

4907
Serum amyloid A augments mucosal immunity by opposing resolving
lipoxinA4 signaling in chronic lung disease
Steven Bozinovski1, Mohib Uddin3, Ross Vlahos1, Michelle Thompson2,
Anne-Sophie Merritt1 , Peter Wark4, Anastasia Hutchinson2, Louis Irving2 ,
Bruce Levy3, Gary Anderson1. 1Pharmacology, University of Melbourne,
Parkville, Victoria, Australia; 2Respiratory Medicine, Royal Melbourne Hospital,
Parkville, Victoria, Australia; 3Pulmonary and Critical Care Medicine, Brigham
and Women’s Hospital, Boston, MA, United States; 4Respiratory and Sleep
Medicine, University of Newcastle, Newcastle, Australia

Introduction: Persistent innate immune activation contributes to tissue destruction
in chronic obstructive pulmonary disease (COPD). Altered responses to glucocor-
ticosteroids (GC) may further compromise host defense in chronic lung diseases.
We previously identified SAA as a GC resistant systemic COPD biomarker and
here, characterized its function in orchestrating mucosal inflammatory responses
that contribute to neutrophil accumulation.
Methods: Three separate patient cohorts were investigated involving 81 patients.
Results: In a prospective study of competing ALX/FPR2 ligands during COPD
exacerbation, circulating SAA levels were markedly and disproportionately in-
creased relative to LXA4. Secreted SAA levels in COPD BAL fluid correlated
with interleukin-8 and the neutrophil activation marker, neutrophil elastase. SAA
was also detected in COPD lung in close proximity to airway epithelia, and in vitro
SAA triggered pro-inflammatory mediator (MCP-1, GM-CSF and IL-8) release
by airway epithelial cells in an ALX/FPR2 receptor-dependent manner. Lipoxin
A4 (LXA4) blocked SAA initiated epithelial responses via allosteric inhibition
at ALX/FPR2 (pA2 13 nM). When administered directly into murine lung, SAA
initiated robust acute inflammation that was significantly inhibited by equivalent
amounts of 15-epi-LXA4 but not dexamethasone. Tissue macrophages (CD68+)
colocalised with lung SAA and the GC dexamethasone markedly increased SAA
production by THP-1 macrophages (pEC50 43 nM).
Conclusions: Together, these findings implicate airway SAA production as a
mediator of GC resistant lung inflammation that can overwhelm organ protective
signaling by lipoxins at ALX/FPR2 receptors.

4908
Insufficient autophagy is involved in accelerated cellular senescence in the
pathophysiology of COPD
Satoko Fujii1, Hiromichi Hara1, Jun Araya1, Naoki Takasaka1, Yoko Yumino1,
Jun Kojima1, Takeo Ishikawa1, Takanori Numata1, Makoto Kawaishi1,
Jun Hirano2, Makoto Odaka2, Toshiaki Morikawa2, Katsutoshi Nakayama1,
Kazuyoshi Kuwano1. 1Division of Respiratory Diseases, Department of Internal
Medicine, 2Division of Respiratory Diseases, Department of Surgery, Jikei
University School of Medicine, Tokyo, Japan

Introduction: Accelerated cellular senescence has been implicated in the pathogen-
esis of COPD. One of the manifestations of cellular senescence is the accumulation
of damaged organelles and proteins, which are induced by cigarette smoke via
oxidative stress. Autophagy may associate with the regulation of the accelerated
cellular senescence via clearance of damaged cellular components.
Aims: The purpose is to elucidate the role of autophagy in cigarette smoke extract
(CSE)-induced cellular senescence in human bronchial epithelial cells (HBEC).
Methods: HBEC was isolated from lobectomy specimens. To characterize au-
tophagy,detection of LC3-EGFP dot and western blotting of LC3, p62, and
ubiquitin were performed. Autophagy was inhibited by 3-methyladenine (MA),
bafilomycin A and knock down of LC3 by siRNA. Rapamycin and torin1 were used
to induce autophagy. Senescence associated beta-galactosidase (SA-β-gal) stain-
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ing and western blotting of p21 were performed to evaluate cellular senescence.
Interleukin (IL)-8 was measured by ELISA.
Results: CSE-induced cellular senescence was accompanied by accumulations of
ubiquitinated proteins and p62. Although CSE transiently induced autophagy, it
was insufficient to inhibit cellular senescence. Increased autophagy suppressed
CSE-induced senescence and accumulations of these proteins. In contrast, inhibi-
tion of autophagy enhanced not only senescence but also the senescence-associated
secretory phenotype (SASP) of IL-8 expression.
Conclusions: These results suggest a potential regulatory role for autophagy in
CSE-induced cellular senescence with SASP by preventing the accumulation of
ubiquitinated proteins and p62.

509. Clinical features of human pulmonary
hypertension

4909
Late-breaking abstract: Demographic trends and changes In long term
outcome of incident idiopathic, heritable and anorexigen-associated
pulmonary arterial hypertension between 2001 to 2009. Results from the
Pulmonary Hypertension Registry of the United Kingdom and Ireland
Yi Ling1, Martin Johnson1, David Kiely2, Robin Condliffe2, Charlie Elliot2 ,
Simon Gibbs3, Luke Howard3, Joanna Pepke-Zaba4, Karen Sheares4,
Paul Corris5, Andrew Fisher5, Jim Lordan5, Sean Gaine6, Gerry Coghlan7,
John Wort8, Michael Gatzoulis8, Andrew Peacock1. 1Scottish Pulmonary
Vascular Unit, Golden Jubilee National Hospital, Clydebank, United Kingdom;
2Pulmonary Vascular Unit, Royal Hallamshire Hospital, Sheffield, United
Kingdom; 3Pulmonary Hypertension Service, Hammersmith Hospital, London,
United Kingdom; 4Pulmonary Vascular Disease Unit, Papworth Hospital,
Papworth, United Kingdom; 5Northern Pulmonary Vascular Unit, Freeman
Hospital, Newcastle, United Kingdom; 6Pulmonary Hypertension Unit, Mater
Misericordiae Hospital, Dublin, Ireland; 7Pulmonary Hypertension Unit, Royal
Free Hospital, London, United Kingdom; 8Royal Brompton Pulmonary
Hypertension and Adult Congenital Heart Centre, Royal Brompton Hospital,
London, United Kingdom

Background: There have been significant changes in the management of pul-
monary arterial hypertension (PAH) over the past decade. In the UK and Ireland,
care of pulmonary hypertension (PH) is centralised to designated PH centres. This
provides an excellent opportunity to study changes in demographic and survival
trends of the disease within an entire region with a common healthcare system.
Aim: To determine whether baseline characteristics and survival of incident IPAH,
heritable and anorexigen-associated PAH has changed over the past decade.
Methods: Retrospective observational study of all incident cases of IPAH, herita-
ble and anorexigen-associated PAH diagnosed in the UK and Ireland between 1st
January 2001 and 31st December 2009.
Results: Total of 646 patients were diagnosed (22% in 2001-2003, 33% in 2004-
2006 and 45% in 2007-2009). In recent years, patients were older, had higher
BMI, lower % predicted diffusion capacity for carbon monoxide (DLCO) and
had more co-morbidities (COPD, ischaemic heart disease and diabetes). There is
no difference in unadjusted overall survival from 2001 to 2009. However, after
adjusting for age, % DLCO, 6 minute walk distance and cardiac index, patients
diagnosed in the 2001-2003 period were likely to have a shorter survival time
compared to those diagnosed in 2007-2009 (hazard ratio 1.7, 95% CI 1.1-2.6)
Conclusion: After adjusting for potential confounders, survival of incident IPAH,
heritable and anorexigen-associated PAH in the UK and Ireland has improved over
the last decade.

4910
Right ventricular (RV) remodelling in PAH: Impact of RV mass/volume ratio
on survival
Carmine Dario Vizza1, Roberto Badagliacca1, Roberto Poscia1,
Marco Francone2, Serena Marcon1, Cristina Gambardella1, Silvia Papa1,
Ilaria Iacucci2, Beatrice Pezzuto1, Alfred Nona1, Francesco Fedele1.
1Cardiovascular & Respiratory Disease, La Sapienza University of Rome, Rome,
Italy; 2Radiology, La Sapienza University of Rome, Rome, Italy

Pulmonary arterial hypertension (PAH) is characterized by an impressive increase
in pulmonary vascular resistances (PVR) that causes severe right ventricular (RV)
dysfunction. Because the pathophysiologic model is an afterload mismatch we
hypotisize that the best RV adaptation is a concentric hypertrophy (high RV
mass/volume ratio (RV M/V)).
Methods: 63 consecutive patients with PAH (50 idiopathic, 13 associated to SSc)
who underwent clinical (NYHA class) effort capacity (6MWT, six-minute walk-
test) hemodynamic and heart magnetic resonance evaluation as routine work-up at
the time of diagnosis. Population was divided in two groups on the basis of median
value of RV M/V (cut-off 0,6) and followed-up for deaths (average 2.3 years).
Results: Patients with RV M/V>0.6 have lower RV systolic and diastolic volumes

but similar RV mass compared to patients with RV M/V<0,6. Despite no sig-
nificant differences in clinical status, effort capacity and hemodynamics between
the two groups, patients with RV M/V>0,6 have a lower mortality compared to
patients with RV M/V<0,6.

RV M/V < 0,6 RV M/V > 0,6 p<

n=32 n=31

Age 50±16 54±14 0,05
NYHA 2,4±0,6 2,3±0,6 ns
6MWT,m 412±122 426±118 ns
RV EDV, ml 172±65 131±32 0,002
RV ESV, ml 116±64 86±31 0,02
RV EF, % 35±14 35±12 ns
RV mass 78±29 91±23 0,04
Pra, mmHg 7±3 7±4 ns
Ppa, mmHg 53±19 52±16 ns
CI, l/m’/m2 2,3±0,8 2,3±0,7 ns
PVR, WU 12±9 12±9 ns
Death, n 7/32 1/31 0,007

EDV = end-diastolic volume; ESV = end-systolic volume.

Conclusion: In PAH it is possible to identify a subgroup of patients with RV
hypertrophy and moderate diastolic volume increase (i.e. high RV mass/volume
ratio) which has a low rate of deaths, suggesting a better RV adaptation to the
increased afterload.

4911
Pulmonary arterial hypertension in patients with chronic kidney disease on
dialysis and without dialysis: Results of the PEPPER-study
Stefan Pabst1, Christoph Hammerstingl1, Felix Hundt2, Thomas Gerhardt3,
Christian Grohé4, Georg Nickenig1, Rainer Woitas2, Dirk Skowasch1.
1Department of Pneumology/Cardiology, University of Bonn, Bonn, Germany;
2Department of Nephrology, University of Bonn, Bonn, Germany; 3Praxis für
Nieren- und Hochdruckkrankheiten, Praxis für Nieren- und
Hochdruckkrankheiten, Bonn, Germany; 4Abteilung fuer Pneumologie,
Evangelische Lungenklinik Berlin-Buch, Berlin, Germany

Background: Pulmonary hypertension (PH) is common in patients with dialysis-
dependent chronic kidney disease (CKD) and is an independent predictor of
mortality. However, specific hemodynamics of the pulmonary circulation, changes
induced by hemodialysis and prevalence of pulmonary arterial hypertension (PAH)
have not been evaluated in patients with CKD.
Methods and results: We assessed consecutive patients with CKD on hemodialysis
(group 1, n=31) or without dialysis (group 2, n=31), in World Health Organization
functional class ≥II with dyspnea unexplained by other causes, using right heart
catheterization (RHC). In group 1 RHC was performed before and after dialysis.
PAH was diagnosed if mean pulmonary arterial pressure (mPAP) was ≥25 mmHg
and pulmonary capillary wedge pressure (PCWP) ≤15 mmHg (after dialysis in
group 1) and if other causes of PH were excluded. In CKD patients after dialysis,
prevalence of PH was 24/31 (77%; 20/31 postcapillary PH, 4/31 precapillary PH);
prevalence of PAH was 3/31 (10%). After dialysis, there were significant decreases
in mPAP and PCWP; all four cases of precapillary PH were unmasked by dialysis.
In group 2, postcapillary PH was diagnosed in 22 cases (71%); no cases of PAH
were detected.
Conclusions: The finding that the prevalence of PAH was 10% in CKD patients
on hemodialysis who have unexplained dyspnea suggests careful screening for PH
in this patient population is warranted. The possibility that dialysis might be a
trigger for the development of PAH is plausible given that there were no instances
of PAH in the nondialysis CKD patient group. RHC should be performed after
dialysis to unmask precapillary PH.

4912
Left atrial volume to distinguish idiopathic pulmonary arterial hypertension
from pulmonary hypertension due to left heart disease
Stephen Crawley, Martin Johnson, Andrew Peacock. Scottish Pulmonary Vascular
Unit (SPVU), Golden Jubilee National Hospital, Glasgow, United Kingdom

Introduction: It can be difficult to distinguish pulmonary arterial hypertension
(which will respond to disease targeted therapy) from pulmonary hypertension due
to left heart disease (PHLHD). Current practice is to use right heart catheterisation
(RHC) to distinguish between the two conditions. We explored the use of left
atrial volume (LAV) obtained via cardiac magnetic resonance imaging (CMR) as
an alternative to RHC.
Methods: Patients being admitted for diagnostic assessment underwent CMR and
RHC. LA volume was assessed using standard 2- and 4-chamber CMR views and
the biplane area-length method, and indexed to the body surface area. RHC was
then performed within 72 hours. IPAH was defined as per current guidelines. Pa-
tients with mean PAP >25mmHg and PAWP >15mmHg at RHC were considered
to have PHLHD.
Results: Between Jan 2009 and Feb 2011 we diagnosed 31 patients with IPAH
(mPAP 47±10, PAWP 7±4 mmHg) and 19 patients with PHLHD (mPAP 43±8,
PAWP 22±6 mmHg). LAV was significantly lower in IPAH compared with PHLHD
(24±9 ml/m2 vs 66±19 ml/m2, p<0.0001). Using an LAV threshold of 43 ml/m2
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as the cutoff, we could distinguish IPAH from PHLHD with 97% sensitivity and
100% specificity. The area under the ROC curve was 0.99.

Conclusion: Left atrial volume of 43 ml/m2 recorded by CMR may be a use-
ful means of distinguishing between IPAH and PHLHD, avoiding the need for
catheterisation.

4913
The changing picture of patients with pulmonary arterial hypertension
(PAH) in France
Olivier Sitbon1, Azzedine Yaïci1, Laurence Rottat1, Vincent Cottin2,
Emmanuel Bergot3, Grégoire Prévot4, Virginie Gressin5, Marc Humbert1,
Gérald Simonneau1. 1Centre de Référence de l’Hypertension Pulmonaire Sévère,
APHP, Hôpital A. Béclère, Université Paris-Sud 11, Clamart, France; 2Service de
Pneumologie, CHU, Hôpital Louis Pradel, Lyon, France; 3Service de
Pneumologie, CHU, Hôpital de la Côte de Nacre, Caen, France; 4Service de
Pneumologie, CHU, Hôpital Larrey, Toulouse, France; 5Actelion,
Pharmaceuticals, Paris, France

The PH Registry provides current demographics of patients (pts) with PAH in
France. We describe clinical characteristics, haemodynamics and survival of pts
newly diagnosed with PAH between Nov 06 and Oct 09.
Methods: Clinical and haemodynamic characteristics of all consecutive newly
diagnosed pts (i.e. incident cases) belonging to groups 1 (PAH) and 1’ (pulmonary
veno-occlusive disease [PVOD]) were collected at the time of diagnosis. Survival
was analysed from PAH diagnosis to a cut-off date of 1 Nov 10.
Results: A total of 751 pts were analysed. F/M sex-ratio was 1.26, mean (±SD)
age was 56±15 yrs (18–86) and 24% of pts were > 70 yr. Idiopathic (I), heritable
(H), anorexigen (An), connective tissue disease, congenital heart disease, portal
hypertension, HIV and chronic haemolytic anaemia-associated PAH accounted for
38.3%, 2.4%, 4.8%, 19.6%, 4.7%, 16.6%, 4% and 0.7% of the population, respec-
tively. Thirty five pts (4.7%) had 2 risk factors for PAH. PVOD was diagnosed in
4.3% of pts. At diagnosis, 74% of pts were in NYHA class III or IV. Mean 6-min
walk was 335±123 m. Mean PAP, cardiac index and PVR were 47±12 mmHg,
2.6±0.9 L/min/m2 and 741±413 dyn.s.cm-5, respectively. PAH-specific therapies
were initiated in 620 pts (82.6%). One-, 2- and 3-year survival estimates were
88.5%, 78.2% and 69.2% in the overall population, and 88.3%, 77.3% and 67.7%
in the subgroup (n=350) with IPAH, HPAH or An-PAH, respectively.
Conclusions: PAH is still diagnosed late in the course of the disease. Furthermore,
pts are older and the proportion of males is higher than that observed in other
registries. Finally, there is a trend for an improved survival in pts with IPAH,
HPAH or An-PAH compared to our previous findings.

4914
A genome wide DNA microsatellite association study of Japanese patients
with high altitude pulmonary edema
Nobumitsu Kobayashi1,2, Masao Ota2, Masayuki Hanaoka1, Yunden Droma1,
Michiko Ito1, Yoshihiko Katsuyama3, Hideki Asamura2, Keishi Kubo1. 1First
Department of Internal Medicine, Shinshu University School of Medicine,
Matsumoto, Nagano, Japan; 2Department of Legal Medicine, Shinshu University
School of Medicine, Matsumoto, Nagano, Japan; 3Department of Pharmacy,
Shinshu University School of Medicine, Matsumoto, Nagano, Japan

Introduction: High altitude pulmonary edema (HAPE) is a non-cardiogenic pul-
monary edema that develops in susceptible people who ascend quickly to high
altitude. The pathogenesis remains to be conclusively elucidated and genetic poly-
morphisms were highly proposed to be associated with HAPE. The aim of this
study is attempt to identify the locations of the candidate human genes those might
associate with the HAPE susceptibility or resistance.
Methods: The case group included 53 Japanese HAPE susceptible subjects (HAPE-
s) who had developed HAPE during climbing mountains higher than 2500m and the
control group enrolled 67 HAPE Japanese resistant subjects (HAPE-r) who were
Japanese Alpinist and did not develop HAPE during their histories. A case-control
association study was performed using 400 polymorphic microsatellite markers
(which define about 10 centiMorgan resolution throughout the whole genome) by
PCR. The PCR-amplified products were sequenced automatically by Gene Scan
software.
Results: Nine markers (D1S468, D1S2697, D1S2785, D4S405, D5S424, D6S257,
D12S2638, D16S3103 and D21S263) showed statistically significant associations
with the susceptibility to HAPE, and three markers (D1S230, D14S283 and
D22S280) showed significant associations with the resistance to HAPE. These

markers were in linkage with genes controlling pulmonary alveolus structure,
chloride channel, endocrine proteins, and other factors those might play important
roles in the development of HAPE.
Conclusion: This is the first genomewide association study in HAPE. It revealed
several candidate genes in associations with HAPE. The development of HAPE
may be determined by the interaction of multiply genes.

4915
Predicting survival in pulmonary hypertension in the United Kingdom:
Comparison of prognostic equations
Wai-Ting Nicola Lee1, Yi Ling1, Karen Sheares2, Joanna Pepke-Zaba2,
Andrew Peacock1, Martin Johnson1. 1Scottish Pulmonary Vascular Unit, Golden
Jubilee National Hospital, Glasgow, United Kingdom; 2Pulmonary Vascular
Disease Unit, Papworth Hospital, Cambridge, United Kingdom

Background: Prognostic equations in pulmonary arterial hypertension (PAH) have
been developed in the United States [1,2] and France [3]. It is not known if these
would perform as well in the United Kingdom (UK) as a locally derived scoring
scheme.
Aims: To develop and validate a UK composite score (CS) to predict prognosis in
pre-capillary pulmonary hypertension (PCPH).
Methods: The CS was derived from 209 patients with PCPH (except congenital
heart disease) treated in the Scottish Pulmonary Vascular Unit (2000-09) by in-
cluding independent baseline prognostic variables identified in multivariate Cox
analysis. Brier scores (BS) were used to compare its performance with other
equations in 121 patients with PCPH treated at Papworth Hospital, UK. Superior
performance was indicated by a lower BS.
Results:

Table 1. CS

Points

Age (years) <70 0
≥70 1

Gender Female 0
Male 1

Aetiology Idiopathic, familial and anorexigen-associated PAH
or connective tissue disease associated PAH except
scleroderma or distal chronic thromboembolic disease 0

Scleroderma or other WHO Group I PAH not above 1
Transfer factor (% predicted) ≥60 0

40–60 1
<40 2

6-min walk distance (m) ≥300 0
150–300 1
50–150 2
<50 3

Right atrial pressure (mmHg) <10 0
≥10 1

Cardiac output (L/min) ≥3 0
<3 1

The risk of death increased with CS in the Papworth cohort (HR 1.5, p<0.0001).
The CS had a significantly lower BS than REVEAL1 (0.096 vs 0.114) and French
Registry3 equations (0.096 vs 0.126) at 1 year, and French Registry equation3

(0.153 vs 0.200) at 2 years.
Conclusions: The CS predicts survival and appears to be superior to other equations
in an independent UK cohort.
References:
[1] Benza et al. Circulation 2010.
[2] Thenappan et al. ERJ 2010.
[3] Humbert et al. ERJ 2010.

4916
Genetic counselling in pulmonary arterial hypertension: Experience from the
French referal centre
Barbara Girerd1, David Montani1, Azzedine Yaici1, Mélanie Eyries2,
Laurent Savale1, Benjamin Sztrymf1 , Xavier Jaïs1, Florence Coulet2,
Florent Soubrier2, Olivier Sitbon1, Gérald Simonneau1, Marc Humbert1. 1Univ
Paris Sud, Service de Pneumologie et Réanimation Respiratoire, Centre de
Référence de l’Hypertension Pulmonaire Sévère, INSERM U999, Hôpital Antoine
Béclère, Clamart, France; 2Univ Pierre et Marie Curie-Paris 6, Laboratoire
d’Oncogénétique et Angiogénétique Moléculaire, UMRS 956 INSERM, Groupe
Hospitalier Pitié-Salpétrière, Paris, France

Background: Mutations in BMPR2 gene and more rarely in ACVRL1 and ENG
genes are detected in patients displaying idiopathic pulmonary arterial hypertension
(PAH), pulmonary veno-occlusive disease (PVOD) and in patients with a family
history of PAH or PVOD.
Aims and objectives: To screen mutations in PAH-predisposing genes in patients
from the French Referal Centre and to identify high-risk relatives carrying genetic
mutations.
Results: Genetic counselling and testing were offered to 434 PAH patients (347
idiopathic and 87 familial) and to 66 PVOD patients (12 with a family history
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of PVOD). Mutations in PAH predisposing genes were identified in 58 patients
with idiopathic PAH (17%) (52 BMPR2 and 6 ACVRL1 mutations) and in 73
PAH patients with a family history of PAH (84%) (69 BMPR2 and 4 ACVRL1
mutations). A BMPR2 mutation was identified in 2 PVOD patients with a family
history of the disease (17%) and in only 1 PVOD patient without family history
(2%).
Genetic screening was offered to 167 asymptomatic relatives of BMPR2/ACVRL1
mutation carriers and a mutation was identified in 60 of them. These subjects,
having a 10-20% risk of developing PAH, received clinical screening by echo-
cardiography every 1 to 3 years and when symptoms such as exercise dyspnoea
occur. We hypothesize that screening will allow early diagnosis and treatment of
the disease and in turn improve patients’ survival.
Conclusion: Systematic search of a mutation in PAH predisposing genes allowed
us to identified 134 patients carrying a mutation. Half of them had no family
history of PAH, suggesting the importance to propose genetic analysis to PAH and
PVOD patients with and without family history of the disease.

510. Asthma: improving diagnosis and
management for reaching better control

P4917
Including variability as a criteria, increases diagnostic accuracy in elite
asthmatic swimmers after mannitol and exercise challenge
Kerstin Romberg1,2, Ellen Tufvesson1, Leif Bjermer1. 1Department of
Respiratory Medicine and Allergology, Dept of Clinical Science, Lund University,
Lund, Sweden; 2Näset’s Health Care Center, Höllviken, Höllviken, Sweden

Increased frequency of asthma has been reported among swimmers, but many tests
have a low sensitivity to detect asthma among elite athletes. The
Aim was to investigate the prevalence of asthma among elite swimmers, to compare
sport specific exercise test with Mannitol and explore the tests ability to detect
asthma.
Methods: 101 elite swimmers (14-24 years) performed both Mannitol provocation
and a sport specific exercise test. Mannitol positivity was defined as either direct
FEV1 PD15 or as β2- reversibility ≥ 15% after challenge (=extended criteria). A
direct positive exercise test was defined as a drop in FEV1 of 10% compared to
baseline or a difference in FEV of >15% either spontaneous, variability or with
β2-agonist, reversibility (=extended criteria).
Results: We found a high prevalence of Mannitol and/or Exercise positivity. For
Mannitol, 26 were positive by ordinary criteria and 43 with extended criteria.
The corresponding numbers for exercise test were 14 and 24. When including
reversibility and variability to define a positive test the sensitivity to detect current
asthma with or without exercise induced symptoms increased while the specificity
remained unchanged. Direct positivity for Mannitol or Exercise poorly overlapped
using ordinary criteria. The conformity was better using the extended criteria.
Conclusion: We found a high prevalence of EIA among elite swimmers. The use of
variability and reversibility as additional criteria to define a positive test increased
the ability to detect asthma with or without exercise induced symptoms, without
lowering the specificity, and should therefore be considered in the interpretation
of the tests.

P4918
Asthma severity and duration influence to fetoplacental circulation
Olga Lavrova1, Maria Petrova1, Elena Shapovalova2. 1Bronchial Asthma
Laboratory, Pavlovs State Medical University, Saint-Petersburg, Russian
Federation; 2Pregnant Pathology, Obstetric and Gynecological Institute by
D.O.Ott, Saint-Petersburg, Russian Federation

Hemodynamic of fetoplacental circulation in Asthmatic patients is not studied
enough yet. Modern data on asthma severity duration and its control influence to
fetoplacental circulation are still lack and controversial.
The goal of our study was investigation of fetoplacental circulation with ultra-
sonic dopplerography. Pregnants with different asthma severity and treatment were
studied at 34 week of gestation.
Materials & methods: 73 Asthmatic pregnants were studied (5 - severe persistent,
18 - moderate persistent, 22 - mild persistent & 28 - mild intermittent). 64 females
without lung pathology were studied also as a control group (K). ICS were ad-
ministered to 55 patients. Among them 17 rejected ICS use and were administered
SABA with other medications instead. Systolo-diastolic ratio (SD) in uterine (UA),
umbilical (UmA) and fetus medial cerebral (ACM) arteries was measured.
Results: SD was increased in UA and ACM within asthmatics, but with no sig-
nificantly differences. In moderate persistent asthma SD was significantly higher
in UA (2,51±0,29) in comparison with mild persistent (1,91±0,18) and with K
(1,95±0,13) (p<0,05). In pregnants, who undergone asthma relapse during the
first trimester SD in UA (2,69±0,12) differed (p<0,05) in comparison with K. Re-
liable UA and ACM SD level differences were accepted in patients with moderate
persistent asthma, who were administered ICS to ICS free patients (1,91±0,15 to
2,82±0,59) and (4,39±0,43 to 5,98±0,68) respectively (p<0,05).

Conclusions: Relapse of Asthma in the first trimester of pregnancy, severity of
Asthma and absence of basic therapy influence level of the blood flow in UA.
Absence of basic therapy leads to increase of blood pressure in ACM of fetus.

P4919
Genetic characterization of the association between asthma and obesity.
Relationship with severity and asthma control
Zoran Stojanovic1, Astrid Crespo, Juan Roldan2, Vicente Plaza, Sonia Ragull1,
Joan Anton Lloret3, G. Casolivas2, A. Reig2, Josep Morera Prat, Carlos
Martinez Rivera1. 1Respiratory, Hospital Universitari Germans Trias i Pujol,
Badalona, Barcelona, Spain; 2Respiratory, Hospital Santa Caterina, Salt, Girona,
Spain; 3Respiratory, Hospital de Viladecans, Viladecans, Barcelona, Spain

Introduction: The inflammatory way of the TNF-alfa could be a mutual way of
the asthma-obesity phenotype.
Objective: To evaluate if the presence of polymorphisms at the promoter of gene
TNF-alfa-308 G/A is related with an asthma-obesity phenotype and determines
the severity of the disease measured by the number of exacerbations.
Methods: We included blood samples of 48 asthmatics. To determine the pres-
ence of polymorphism -308G/A in the promoter region of TNF-alpha gene, we
performed the technique of chain reaction (PCR) followed by the generation of
restriction fragments and digestion of the amplified product. The product of diges-
tion was visualized in a gel of 3% agarose. This allowed us to distinguish native
allele TNF-1 with 2 fragments of restriction, 87pb and 20 bp and polymorphic
allele TNF-2 of 107 bp.
Results: The average age 28±14,6 years, 83% men. Genotype distribution was:
AA (4%), AG (23%) y GG (73%). No statistically significant differences were
found between different alleles and IMC. When we analyzed the evolution of
disease considering the number of exacerbations we observed that presence of
allele A determines greater number of exacerbations during the year (p=0.02).

Conclusions: The presence of the allele A has been associated with a worse
prognosis as measured by the number of exacerbations, which could be explained
by an increase in promoter activity and TNF secretion.

P4920

WITHDRAWN

P4921
Prevalence depression – Anxiety and impact on quality of life, asthma control
and asthma severity in adult patients with asthma
Aysegul Altintop1, Haydar Karakus2, Zeynep Aytemur1,
Suleyman Hacievliyagil1, Hilal Ermis1, Munevver Erdinc2. 1Dept. of Pulmonary
Disease, Inonu University School of Medicine, Malatya, Turkey; 2Dept. of
Pulmonary Disease, Ege Üniversity School of Medicine, Izmir, Turkey

We examined the prevalence of depression and anxiety, and impact of depression
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and anxiety on quality of life, and treatment response of disease in patients with
asthma.
Demographic data, smoking, allergy, atopy, additional diseases, age started asthma,
age diagnosed asthma, and body mass index was (BMI) calculated. Hospital-
Anxiety Depression Scale (HADS), Asthma Quality of Life Questionnaires
(AQLQ) in the subjects were evaluated.
The sample consisted of 414 subjects (73% female) with a mean age of 47,6±13,8
years. Regarding chronic severity, 9,8% were intermittent, 63,2% mild persistent,
24,4% moderate persistent, and 2,6% severe persistent. Furthermore, 44,1% of
the subjects were controlled asthma, 47,9% were partly controlled,%8 were un-
controlled. Rates of physician-diagnosed depression and anxiety were 10,4% and
2,9%. Regarding HADS, anxiety score was ≥10 in 37,4% and depression score
≥7 in 50,2% of the subjects. Prevalence of physician-diagnosed depression was
significantly higher in women. HADS depression score was significantly higher
in women (p<0.05). Regarding AQLQ results, there were negative corelations be-
tween scores of symptoms, activity limitations, emotional function, environmental
stimuli and severity asthma. AQLQ scores were lower in subjects with physician-
diagnosed depression (p=0.000). There were negative corelations between AQLQ
scores and HADS depression-anxiety scores (p=0.000).
It suggests that depression and anxiety are associated with worse asthma control
and quality of life. Physicians should consider depression and anxiety in patients
with worse controlled asthma and quality of life in spite of optimal therapy for
asthma.

P4922
Ways of coping with asthma in everyday life: Validation of the Portuguese
version
Sónia Martins1, Mário R. Simões1, João A. Fonseca3,4, Lia Fernandes2. 1Serviço
de Avaliação Psicológica, Faculdade de Psicologia e Ciências da Educação da
Universidade de Coimbra, Coimbra, Portugal; 2Serviço de Psiquiatria e Saúde
Mental, Faculdade de Medicina da Universidade do Porto, Porto, Portugal;
3Serviço de Bioestatistica e Informática Médica, Faculdade de Medicina da
Universidade do Porto, Porto, Portugal; 4Serviço de Imunoalergologia, Hospital
S. João, Porto, Porto, Portugal

Background: This study aims to analyze the psychometric properties of Por-
tuguese version of scale Ways of Coping with Asthma in Everyday Life – WCAEL
(Aalto et al, 2002), developed to measure coping in everyday life in asthmatic
adults.
Methods: Cross-sectional study with 253 patients, both sexes, with asthma di-
agnose, recruited consecutively from the Allergy & Asthma outpatient clinic
(HSJoão/Porto). Exclusion criterion were: psychiatry disease and alcohol/drugs
abuse. A subsample of 247 patients were evaluated with the following scales
(Portuguese versions): Ways of Coping with Asthma in Everyday Life - WCAEL,
Problem Solving Inventory – PSI and Asthma Control Questionnaire – ACQ. A
subsample of40 patients was reassessed after four weeks. These patients also were
classified according severity of asthma (GINA, 2006) and the duration of the
illness.
Results: The participants were mostly females (78.5%), with a mean (sd) age of
40.6 (15.3) years. The majority (78.7%) had severe persistent asthma and the mean
duration of the illness was 20.8 (15.4) years. In the final factor analysis of principal
component method (varimax rotation) 4 factors were extracted (explaining 46.3%
of total variance). The internal consistency values were moderate (α=0.56-0.77).
WCAEL showed significant associations with ACQ, as well as good reproducibility
over time (rs=0.58-0.76).
Conclusion: This study data support the reliability, construct and criterion validity
of the Portuguese version of WCAEL seems a promising scale for assessment the
coping with asthma in everyday life.

P4923
Asthma and metabolic syndrome
María Alicia Martinez Cortizas1, Cristina Artana2, Pablo Pascale1,
Sandra Alvarez1, Miriam Pereiro2. 1Neumology, Fiorito Hospital, Avellaneda,
Buenos Aires, Argentina; 2Laboratory, Fiorito Hospital, Avellaneda, Buenos
Aires, Argentina

Objetives: To assess the prevalence of obesity and metabolic syndrome (MS) in
patients who attended our hospital with asthma diagnosis.
Materials and methods: Patients older than 16 who attended our hospital, were
prospectively evaluated, selecting those who suffered from asthma, classifying their
severity in: intermittent, mild persistent, persistent moderate and severe persistent,
taking into account spirometric values of FEV1, considering whether the patient
was completely controlled, well controlled or poorly controlled. Patients were
classified according to body mass index (BMI). All patients underwent a complete
physical examination recording and a lung functional test with bronchodilator test.
Pearson correlation test and Chi square test were performed. The results were
expressed as mean and standard deviation. p <0.05 was considered as significant.
Results: 70 asthmatic patients were studied (82% female) who were classified
according to BMI. 71% of our patients had MS, meanwhile this percentage is 25%
in general population. The BMI <25 group is significantly younger than the others
(p <0.05). The CRP was increased in all groups. The glucose had lower values
in the BMI <25 group, with significant difference from the overweight group;
glucose and age showed a positive correlation of r = 0.48. The BMI <25 group

showed a higher percentage of mild asthma. Moderate asthma was predominant
in the overweight group and severe asthma among the obese. Early onset asthma
was higher in the BMI <25 group, which is also the youngest group.
Conclusions: There is a clear association between asthma and metabolic syn-
drome. To make an early diagnosis of this association will change the outcome of
the patient.

P4924
Risk factors associated with poor asthma control and quality of life in severe
Spanish asthmatics
M.C. Vennera1, C. Picado1, L. Herraez2, J. Galera2, J. Casafont2, on behalf of
the CONTROL Study Group. 1Pneumology and Respiratory Allergy, Hospital
Clínic, Barcelona, Spain; 2Health Outcomes Research, Novartis Farmacéutica,
Barcelona, Spain

Background: Several risk factors determined asthma control, which is a funda-
mental objective in patients’ management, however it is still insufficient.
Objective: To assess how the lack of asthma control affects quality of life and
which are the main factors associated.
Methods: Observational, cross-sectional and multicenter study that included severe
asthma patients. We assessed quality of life (QoL) using Mini-AQLQ question-
naire, anxiety and depression using Hospital Anxiety and Depression Scale, and
hyperventilation by Nijmegen questionnaire.
Results: 343 patients participated in the study, 67.6% women. Mean age (SD)
of asthma uncontrolled patients was slightly higher, especially when analyzed
according to Spanish Guidelines for Asthma Management (GEMA) [48.5 (14.7)
vs 44.1 (14.1) years, p=0.079]. A higher BMI was observed in uncontrolled pa-
tients [28.2 (5.8) kg/m2 vs. 25.5 (4.9) kg/m2, p=0.006]. Smoking habit was not
related to asthma control, while the uncontrolled group showed a significantly
higher percentage of sedentary patients (49.7% vs 28.6%, p=0.016). Uncontrolled
patients had worse QoL scores [4.4 (1.3) vs 6.1 (1.0), p<0.0001]. Scores on the
basis of physicians criteria control and perception of the patient also showed lower
QoL in uncontrolled patients [4.2 (1.2) vs 5.7 (1.2) and 3.9 (1.1) vs 5.5 (1.2),
p<0.0001 in both cases]. Anxiety, depression and hyperventilation are associated
with uncontrolled asthma group (p<0,001 in all cases).
Conclusions: Uncontrolled asthma patients had worse quality of life, showing
higher levels of anxiety, depression and hyperventilation.

P4925
Anxiety and depression in patients with asthma
J. De Miguel1, V. Hernandez Barrera2, T. Gomez Garcia1, M.P. Carrasco
Garrido2, M.C. Juarez Morales1, L. Puente Maestu1, J. Hernandez Fernandez1,
R. Jimenez Garcia2. 1Respiratory Medicine, Hospital Gregorio Marañon,
Madrid, Spain; 2School of Health Sciences, Universidad Rey Juan Carlos,
Alcorcon, Madrid, Spain

Aim: To study the existence of anxiety and depression in patients with asthma and
chronic bronchitis.
Material and methods: Descriptive epidemiological population-based study (2009
European Health Survey for Spain). Study subjects were selected by means of
probabilistic multistage sampling, with the first-stage units being census section,
and the second-stage units, main family dwellings. Subjects aged 18 years and over
were selected. We identified asthmatic and chronic bronchitis (CB) individuals
through a specific questionnaire. We analyzed socio-demographic characteristics
and health related variables, including health care services use and concomitant
chronic diseases diagnosed such as anxiety and depression.
Results: From 19.598 subjects included in the study, 1.632 were classified as
asthmatic (8.32%, CI 95% 7.93-8.71) and 1467 (7.48, CI 95% 7.11-7.85%) as CB.
The overall prevalence of anxiety was 7.69% (95% CI: 7.38-8.04) among people
with asthma and 6.96% (95% CI: 6.62-7.31) among people with CB, no significant
differences between them, although there were differences between each of them
with healthy individuals, where the prevalence was 4.38% (95% CI: 4.09-4.67).
The overalls prevalence of depression was 7.43% (95% CI: 6.18-8.67) among
asthmatics and 9.93% (95% CI: 8.30-11.56) in those with CB, no significant
differences between them, although there were differences between each of them
with healthy individuals, where the prevalence was 4.57% (95% CI 4.28-4.86).
Conclusions: Patients with asthma and CB have higher rates of anxiety and
depression than healthy individuals. Doctors involved in the management of these
processes should take account of these results to improve control of their patients.

P4926
Increased prevalence of airway hyperresponsiveness in severely obese
women: Preliminary results
Mohamed Essalhi1, Florence Gillaizeau2, Brigitte Chevalier-Bidaud2,
Bruno Mahut1, Christophe Delclaux1. 1Physiology, Georges Pompidou Hospital,
Paris, France; 2Clinical Research Unit (Statistics), Georges Pompidou Hospital,
Paris, France

The reductions in lung volumes observed in obese individuals are associated with
a reduction in peripheral airway diameter, a phenomenon that may perturb smooth
muscle function, potentially increasing airway hyperresponsiveness (AHR). We
hypothesized that severe obesity could be associated with increased AHR.
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Severely obese (BMI≥35, n=119) women with and without physician-asthma
diagnosis at any time (32 [27%], 11 diagnosed in childhood), healthy women
(37, 30 without AHR, with BMI<25) underwent pulmonary function testing (tidal
ventilation monitoring, spirometry, plethysmography, fractional exhaled NO, meta-
choline challenge) and overnight ambulatory polygraphy. No, possible (compatible
symptoms, whatever the presence of AHR), probable (AHR, suggestive symptoms,
Asthma Control Questionnaire <0.75) and confirmed asthma (AHR, suggestive
symptoms, Questionnaire >0.75) were established in obese women. An additional
group of asthmatic women (BMI < 25, n=14) underwent pulmonary function tests
to allow comparison with confirmed obese asthmatic patients.
Preliminary descriptive results. Among obese women, 54 (45%) exhibited AHR
(PD20≤2400 μg) and 47% a decrease in FRC (<lower normal limit). Obese
women as compared to healthy women were also characterised by increased Raw.
After functional testing, 60 obese women were classified as having no asthma, 39
as possible, 10 as probable and 10 as confirmed asthma, suggesting an increased
prevalence of asthma (20 with probable and confirmed asthma: 16.8%).
In conclusion, this cross-sectional study suggests a twofold increase in preva-
lence of both AHR and asthma in severely obese women. The analyses of the
determinants of AHR and asthma are under way.

P4927
Are there lower blood CO2-levels in asthmatic patients?
Sarah Ernst, Jörg D. Leuppi, Prashant N. Chhajed, David Miedinger. Respiratory
and Internal Medicine, University Hospital Basel, Basel, Switzerland

Background: Dysfunctional breathing was shown to be common in people with
asthma and therefore breathing retraining might be an additional therapy beside
asthma medication. However it is unclear if dysfunctional breathing is associated
with lower blood carbon dioxide (CO2) levels in a stable condition.
Objectives: To find out if there is any relevant difference in blood CO2-levels
comparing subjects with and without asthma.
Methods: 138 currently employed municipal firefighters and policemen from
Basel, Switzerland, underwent methacholine-bronchoprovocation testing (MCH)
according to a standardized protocol. We assigned a diagnosis of asthma according
to three widely used definitions: Having 1) a positive MCH test (MCH+), 2)
physician diagnosed asthma and 3) wheezing in the last twelve months and a
positive MCH test (Wheeze/MCH+). We compared transcutaneously measured
blood CO2-levels (TcCO2-levels) of subjects with and without asthma at rest prior
(PRE), one and five minutes after (1MIN, 5MIN) MCH challenge.
Results: At rest and at 5MIN, no significant differences were measured between
asthmatic and non-asthmatic individuals for all three definitions. At 1 MIN, asth-
matics had higher TcCO2-levels than non-asthmatics only if using the MCH+
definition (35.8 vs 33.4 mmHg, p = 0.023; physician diagnosed asthma: 35.8 vs
33.6 mmHg, p = 0.072; Wheeze/MCH+: 36.3 vs 33.6 mmHg, p = 0.052).
Conclusions: Resting TcCO2-levels were not different in our sample of individuals
with or without asthma according to diverse disease definitions and thus do not
support the presence of relevant dysfunctional breathing at rest. At one minute af-
ter provocation challenge, metacholine positive subjects had higher TcCO2-levels
than the negative ones.

P4928
Effect of BMI on asthma control, asthma severity and quality of life in adult
patients with asthma
Aysegul Altintop, Haydar Karakus, Zeynep Aytemur, Suleyman Hacievliyagil,
Hilal Ermis, Munevver Erdinc. Department of Pulmonary Disease, Inonu
University School of Medicine, Malatya, Turkey Department of Pulmonary
Disease, Ege Üniversity School of Medicine, Izmir, Turkey

We examined effects of body mass index (BMI) on quality of life, asthma severity
and treatment response of disease in patients with asthma.
Demographic data, occupation and education status, symptoms, smoking, al-
lergy, atopy, additional diseases, age started asthma, age diagnosed asthma, and
drugs of subjects were recorded, and body mass index was (BMI) calculated.
Hospital-Anxiety Depression Scale (HADS), Asthma Quality of Life Question-
naires (AQLQ) in the subjects were evaluated.
The sample consisted of 414 subjects (73% female) with a mean age of 47,6±13,8
years. Regarding chronic severity, 9,8% were intermittent, 63,2% mild persistent,
24,4% moderate persistent, and 2,6% severe persistent. Furthermore, 44,1% of
the subjects were controlled asthma, 47,9% partly controlled,%8 uncontrolled.
Patients were considered to be obese if their BMI was ≥30 kg/m2. BMI was mean
26,62±5,37 kg/m2 in men and 28,88±6,21 kg/m2 in women (p<0.05). There was
no correlation between BMI and severity of asthma, asthma control. There was
a positive correlation between BMI and age started asthma (p<0.05). Regarding
AQLQ results, there were negative correlations between scores of symptoms,
activity limitations, emotional function, environmental stimuli and severity asthma
(p<0.05). There were negative correlations between only environmental stimuli,
activity limitations and BMI (p<0.05). There was no correlations between BMI
and HADS depression-anxiety scores, physician-diagnosed depression-anxiety.
Our findings suggest that obesity is associated with poor asthma-specific quality
of life. BMI control was important as well as optimal asthma therapy in patients
with asthma for optimal asthma control.

P4929
Controlled asthma in atopic and non atopic patients: Is needed a different
approach?
Angelo Petroianni, Vittoria Conti, Valentina Giunta, Michela Lagalla,
Marianna Lilli, Ambra Castagnacci, Augusto Bevilacqua, Safia Khan Kalil,
Claudio Terzano. Department of Cardiovascular and Respiratory Sciences,
Sapienza University of Rome, Rome, Italy

Background: Allergy is a significant trigger for asthmatic exacerbation. Currently,
the control of asthma is mainly based on the absence of symptoms and airway
obstruction
Aim: To evaluate the difference in atopic (AT) and non atopic (N-AT) patients
with controlled asthma on the risk of exacerbation and step up therapy.
Methods: 98 asthmatic pts with ACT (Asthma Control Test) >20 were enrolled
in a 3yrs controlled randomized trial. Pts were divided in 2 groups: Group A
(ICS) receiving a continuous treatment with inhaled beclomethasone MDI100mcg
twice/die +inhaled salbutamol as needed; Group B (control) treated with inhaled
salbutamol as needed. Step up therapy was performed as recommended by guide-
lines. Prick tests for the most common allergens were performed at the enrolment.
Primary endpoint were: exacerbations/3mths, ACTscore, and drug as needed
Results: 80 pts (A39,B41) concluded the study; atopic pts were in A 29 (74%),
in B 27 (66%). In Group A no significant difference was reported for exacerba-
tions (AT4.2, N-AT3.9) and ACT (AT19.8, N-AT20.4), whereas in Group B slight
significant differences reported for exacerbations (AT4.8*, N-AT3.9) and ACT
(AT18.6*, N-AT20.1). Interestingly, analyzing data in multisensitized (≥ 3 classes
of allergens) and lowsensitized (<3 classes of allergens) AT pts, a significant
difference (*) was reported in both groups: exacerbations in A (multis. (16pts)
4.8*, N-AT3.9), in B (multis. (15pts) 5.6*, N-AT3.98); ACT in A (multis. 19.1,
N-AT20.4), in B (multis. 17.5*, N-AT20.1)
Conclusion: Pts with controlled asthma and atopy show a protective effect on
exacerbations during a long term treatment with low dosage ICS. Moreover, multi-
sensitized pts with controlled asthma report an high risk of exacerbation than non
atopic.

P4930
Asthma at treated patients correlations between treatment, level of control
and exacerbations in a pneumology department
Diana Dimitriu1 , Carmen Ardelean2, Stefan Frent3, Voicu Tudorache3,
Iosif Marincu2, Stefan Mihaicuta3. 1Pneumology, Sf. Maria Medical Center,
Timisoara, Romania; 2Pneumology, Victor Babes Hospital of Infectious Diseases
and Pneumology, Timisoara, Romania; 3Pneumology, Victor Babes University of
Medicine and Pharmacy, Timisoara, Romania

Introduction: Uncontrolled bronchial asthma (BA) is a serious problem, altering
the quality of live, and consuming a lot of resources.
Aim: Evaluation of the factors related to lack of control.
Material and method: Between October 2007 and Mars 2009 we evaluated 584
consecutive patients at V.Babes Hospital, Timisoara, Romania, known and treated
for BA, and collected general data, medical history, disease onset, spirometry,
treatment duration, treatment, asthma control test (ACT), level of control GINA
2007. The association of variables was analyzed by calculating the odds ratio (OR)
together with confidence intervals (CI) in a univariate analysis. The significant
independent variables were utilized to create models of multivariate logistical
analysis in order to identify the most important predictors.
Results: 584 patients, 162 males (27,74%), 422 females (72,26%), mean age 45,38
17,48 years (14-85), 14% smokers, ACT <19 (36,2%), 20-24 (48,8%), 25 (15%),
43,1% exacerbations, 78,46% patients with inhaled corticosteroids (ICS) in com-
bination or in monotheraphy, 63,4% with normal spirometry, 52,5% with allergy,
31,3% occupational exposure, 4 predictors for uncontrolled BA: exacerbations
OR 4,11, CI 3,30-7,48, p <0,001, occupational exposure OR 2,29, CI 1,23-4,26,
p =0,009, altered lung function on spirometry OR =1,18, CI 1,02-1,36, p=0,021
(obstruction OR 3,78 CI 1,76-7,78, p =0,0001), duration of disease (months)
OR=1,02, CI 1,00-1,03, p=0,021.
Conclusions: Despite treatment with ICS, more than 1/3 (36, 2%) of patients
had uncontrolled asthma. Exacerbation and occupational exposure are the most
powerful predictors.

P4931
Phenotypic differences between asymptomatic airway hyperresponsiveness
and remission of asthma
Takahiro Yoshikawa1, Hiroshi Kanazawa2, Kazuto Hirata2. 1Sports Medicine,
Osaka City University Graduate School of Medicine, Osaka, Japan; 2Respiratory
Medicine, Osaka City University Graduate School of Medicine, Osaka, Japan

Background: The present study aimed to illustrate differences in characteristics
and perception of dyspnea between young atopic adults who have no history of
asthma (never-asthmatics) with or without asymptomatic airway hyperresponsive-
ness (AHR) and those who had childhood asthma and consider themselves to be
grown out of the disease (past-asthmatics).
Methods: Blood parameters, lung function and methacholine PC20 were measured
in 88 never-asthmatics and 24 past-asthmatics. A perception score of dyspnea at
20% fall in FEV1 (PS20) was obtained by interpolation of the two last points on the
perception (modified Borg scale)/fall in FEV1 curve during methacholine challenge.
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Results: Thirty-one of 88 never-asthmatics and eighteen of 24 past-asthmatics
exhibited AHR (PC20 was <8 mg/ml). Higher levels of specific IgE to house dust
mite in past-asthmatics were observed than never-asthmatics with and without
AHR. Mean values of FEV1 and FEF25-75 (%predicted) were significantly lower
in past-asthmatics than never-asthmatics without AHR, and the values in never-
asthmatics with AHR were intermediate between never-asthmatics without AHR
and past-asthmatics. PC20 were not significantly different between past-asthmatics
and never-asthmatics with AHR. Of particular interest was that PS20 was signifi-
cantly lower in never-asthmatics with AHR compared with past-asthmatics.
Conclusion: The present findings suggest the possibilities that presence or absence
of past history of outgrow of childhood asthma might be associated with airway
narrowing, sensitization to house-dust mite and perception of dyspnea in young
asymptomatic adults with atopy and AHR.

P4932
Evaluation of asthma knowledge and quality of life in adult patients with
asthma
Grzegorz Przybylski1, Anita Dabrowska2, Aleksandra Gadzinska1,
Malgorzata Pyskir3, Hanna Trzcinska4. 1Departament of Respiratory Medicine
and Tuberculosis, Nicolaus Copernicus University, Collegium Medicum,
Bydgoszcz, Poland; 2Department of Theoretical Foundations of Biomedical
Sciences and Medical Informatics, Nicolaus Copernicus University, Collegium
Medicum, Bydgoszcz, Poland; 3Departament of Rehabilitation, Nicolaus
Copernicus University, Collegium Medicum, Bydgoszcz, Poland; 4Department of
Pedagogy and Nursing Didactics, Nicolaus Copernicus University, Collegium
Medicum, Bydgoszcz, Poland

Asthma is a chronic illness that affects the everyday life of patients who suffer
from it and is a cause of quality of life impairment (QoL). Patients with asthma
were studied in order to establish the level of knowledge concerning asthma and
the degree quality of life impairment due to asthma. The purpose is to evaluate
the quantitative relationships between the level of knowledge and quality of life
in adult Asthmatics. Through 2010 year, 242 subjects were recruited from visiting
the Allergy Outpatients. Patients from 18 year of age to 51 year old were eligible.
Patients completed the asthma knowledge questionnaire and asthma-related quality
of life questionnaire (SGRQ) at second physician visit, after the education infor-
mation. The level of Knowledge Asthma was measured using the questionnaire
of the asthma knowledge. Response options were presented as true/false. Each
question had a score of one (maximum score of 24). Mean asthma knowledge
score in the population was equal to 11,71. Total scores ranged from 25% to
75%. The asthma knowledge score was correlated significantly with the symptoms
domain (R=-0.45, p<0.001), the activity domain (R=-0.20, p=0.002), the impact
domain (R=-0.29, p<0.001) and the SGRQ total score (R=-0.29, p<0.001). A
negative value of Spearman’s rank correlation coefficient means that the patients
who obtained high scores in the asthma knowledge questionnaire had a tendency
to obtain low scores in the second variable, and vice versa. This study shows that
level of knowledge asthma correlate with domains of asthma-related quality of life
by SGRQ. The results suggest that it is necessary asthma knowledge to achieve
long-term effectiveness of asthma control and QoL.

P4933
Adult-onset asthma: Risk factors
Teresa Gomez Garcia1, Javier De Miguel Díez1, Roberto Pelta Fernández1,
MºCarmen Juarez Morales1, Liliana Moran Caicedo1, Veronica Sanz de Burgoa1,
Julio Hernandez Fernandez1. 1Respiratory Medicine, Hospital General Gregorio
Marañon, Madrid, Spain; 2Medical Advisor, Pfizer, Madrid, Spain

To determine the risk factors for the development of asthma in patients older than
12 years.
Methods: An observational, transversal, multicentric, case-control study was led
from May to October 2009 in Spain. Patients over 12 years old, diagnosed of
asthma in the last 12 months that went to a neumologist or allergist clinic for any
reason were chosen as cases. Each case had at least a non-asthmatic control chosen
in the first 7 days after inclusion. Bivariate and multivariate analysis was made.
Results: After exclusion criteria, 247 cases and 671 controls were included in
the study. Mean age was 28.3±8.2, 54.9% women. No significant differences
were found by BMI (p=0.4965) or smoking habits (p=0,1327). Age was a pro-
tective factor (OR 0.969; CI95% 0.948-0.991), and so was educational level (OR
0.685; CI95% 0.546-0.856). Other risk factors were animals hypersensitivity (OR
2.581; CI95% 1.515-4.399), other allergens hypersensitivity (OR 1.984; CI95%
1.306-3.015), rhinitis (OR 1.878; CI95% 1.263-2.794), exposure to irritant sub-
stances (OR 1.733; CI95% 1.075-2.793), NSAID hypersensitivity/intolerance (OR
2.305; CI95% 1.066-4.983) and familiar history of asthma (OR 1.543; CI95%
1.073-2.220).
Conclusions: This study demonstrates that higher age and superior educational
level behave as protective factors, while animals hypersensitivity, other allergens
hypersensitivity, rhinitis, exposure to irritant substances, NSAID hypersensitiv-
ity/intolerance and familiar history of asthma were risk factors for the development
of adult-onset asthma. Further studies should be made in order to prevent this
disease.

511. The work environment in the clinic

P4934
Medical triage for early detection of silicosis in a ceramic tile production
plant
Erik Stigter1, Jos Rooyackers1,2,3, Remko Houba1,2, Dick Heederik2.
1Netherlands Expertise Centre for Occupational Respiratory Disorders,
NECORD, Utrecht, Netherlands; 2Division Environmental Epidemiology,
Institute for Risk Assessment Sciences, Utrecht, Netherlands; 3Division Heart and
Lungs, University Medical Centre Utrecht, Utrecht, Netherlands

Objective: Dust containing crystalline silica may cause silicosis, COPD and lung
cancer even at low exposure levels. Since no therapy for silicosis is available, early
detection is needed to avoid further exposure and progression of the disease. In
the Netherlands a national surveillance programme including medical triage has
been implemented to identify construction workers with silicosis. For that purpose
a diagnostic model has been developed to predict the probability of silicosis by
use of a short questionnaire and lung function [1]. In this study medical triage was
applied in a ceramic tile production plant.
Methods: The diagnostic model was tailored to the company using historical
exposure data. Of a total of 391 workers 353 (90%) participated in the study, 52
of whom (15%) had a high risk (sumscore ≥ 5) and were candidate for medical
evaluation, including a low-dose high resolution CT-scan of the lungs.
Results: 48 of 52 workers (response 92%) were referred for clinical evaluation.
Mean age was 52 (±5) yrs, number of pack years 28 (±21). Silicosis was found
in 8 workers (17%), another 3 had an increased number of micronodules on CT
(6%). In addition, COPD was present in 6 workers (13%): Gold I in 2 (one of
whom had silicosis), Gold II in 3 and Gold III in 1 worker.
Conclusion: Medical triage followed by specific clinical evaluation in a population
of tile plant workers was effective in the early detection of silicosis and yielded
a high percentage of COPD. The results stress the need for exposure measures in
the tile production industry.
References:
[1] Suarthana E et al. A simple diagnostic model for ruling out pneumoconiosis

among construction workers. Occup Environ Med 2007;64:595-601.

P4935
Chest CT screening of asbestos exposed workers in the Arsenal of Brest:
Prevalence of asbestos related abnormalities, and incidental findings
Anne Pégorié1, Nicolas Paleiron1, Thomas Erauso1, Cecile Tromeur1,
Sophie Herry2, Yvan Bec2, Bertrand Bouard3, Frédéric Grassin1,
Michel André1. 1Service de Pneumologie, Hopital d’Instruction des Armées,
Brest, France; 2Service de Médecine de Prévention, DCNs, Brest, France;
3Centre de Medecine de Prévention, La Villeneuve, Brest, France

Introduction: Chest CT screening is part of the recommendations of the French
medical surveillance program of asbestos exposed workers, and seems to have short-
ened the delay in the diagnosis of asbestos related diseases, yet conversely to have
increased the number of complementary examinations due to incidental findings.
Aims and objectives: The aims of the study were to identify, lung lesions and
incidental findings discovered during chest CT screening of asbestos exposed
workers, assess the number of lesions considered to be professional diseases, and
assess the benefits of incidental findings.The impact of tobacco smoking and the
level of exposure were assessed.
Methods: It is a retrospective, analytical study on medical records and chest CT
scans of 339 asbestos exposed workers who underwent a first chest CT scan
between January 2006 and June 2008, indicated by the health department of Brest
military arsenal.
Results: 22% had normal chest CT scans. 54% had pulmonary nodules of which
two proved to be malignant. 8.8% had pleural plaques. 3% had dense sub pleural
lines. Smokers have twice as many lesions as nonsmokers. No significant difference
was shown between patients with different levels of asbestos exposure. On the
whole, 9.4% of the images could be related to asbestos exposure. Findings were
incidental in 87.6% of cases. They were considered clinically significant in 6 cases.
Conclusion: The diagnosis of few asbestos related lesions and conversely a large
amount of incidental findings raises the question of the benefits of a large scale
screening. Indeed, the study highlighted more of a personal, than a medical benefit.

P4936
Asthma and exposure to quaternary ammonium compounds in healthcare
settings
Maria Gonzalez1, Marie-Christine Kopfferschmitt2 , Carole Donnay2,
Guy Hedelin3, Michel Velten3, Alain Cantineau1, Frederic de Blay2. 1Service de
Pathologie Professionnelle et Médecine du Travail, University Hospital of
Strasbourg, Strasbourg, France; 2Allergy Division Chest Disease, University
Hospital of Strasbourg, Strasbourg, France; 3Laboratoire d’Epidémiologie et
Santé Publique, University of Strasbourg, Strasbourg, France

An increased incidence of asthma was reported among professionals working in

900s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



WEDNESDAY, SEPTEMBER 28TH 2011

healthcare settings. However the role of the quaternary ammonium compounds
(QUATS) is not yet clear in the induction or aggravation of these symptoms.
Aim: To analyze, among health care settings professionals, the influence of QUATS
and irritants exposure on the occurrence of respiratory symptoms including asthma.
Methodology: All workers with more than 6 months of seniority working in
7 healthcare facilities were requested. The survey included a self-administered
questionnaire, physical examination, spirometry and blood sample. Occupational
exposure assessment was made by expert judgment and workplace studies.
Results: 543 workers participated. QUATS occupational exposure was specified
for 444 workers: 335 exposed and 109 non exposed. The QUATS exposed work-
ers were 50% nurses, 22% auxiliary nurses, 19% cleaners. The frequency of all
variables defining asthma was significantly higher among the QUATS exposed
workers: 18.3% vs 5.5% for ever asthma, 14.4% vs 2.7% for asthma confirmed by
a physician, 6.7% vs 1. 8% for asthma in the last 12 months, 7.9% vs 1.8% for
new onset asthma after entry into healthcare profession. In multiple analysis, after
adjustment 2 variables, atopy and quats exposure were associated with physician
diagnosed asthma (RR=5.5 [2.7-10.9] p<10-3) and 4.2 [1.3-13.6] p < 0.01, re-
spectively. The same factors were found for rhinitis. Disinfection of surfaces was
significantly associated with asthma RR=5.8 (1.7-19.3).
Conclusion: QUATS exposure increased the risk of asthma, the high-risk tasks
being the disinfection of surfaces, the preparation of soaking solutions, the dilution
of products and the use of sprays.

P4937
Work-exacerbated rhinitis among bakers – Is it a problem?
Jolanta Walusiak-Skorupa, Marta Wiszniewska,
Agnieszka Lipinska-Ojrzanowska, Ewa Nowakowska-Swirta,
Patrycja Krawczyk-Szulc, Cezary Palczynski. Department of Occupational
Diseases & Toxicology, Nofer Institute of Occupational Medicine, Lodz, Poland

Work-exacerbated rhinitis (WER) is pre-existing or concurrent rhinitis that is wors-
ened by workplace exposures, while the disease has not been caused by the work
environment. WER is currently less well characterized than the corresponding
entity of work-exacerbated asthma and exact data on its prevalence and associated
factors are usually not known. The aim of the study was to evaluate the frequency
of WER in bakers with suspected respiratory occupational allergy.
Material and methods: The study group included 393 bakers reporting respiratory
symptoms at the workplace. In all subjects questionnaire, spirometry, skin prick
tests (SPT), evaluation of serum total and specific IgE level were performed. Recog-
nition of occupational rhinitis (OR) was based on inhalative specific challenge test
with evaluation of nasal response (nasal lavage analysis).
Results: OR was found in 138 (35,1%) bakers while WER was recognized in
116 (29,5%) subjects. 66,7% subjects with OR and 43,1% with WER had positive
SPT to common allergens, while occupational SPT were positive in 76,8% and
33,6% subjects respectively. In patients with OR the latency period, i.e. duration
of exposure before the occurrence of symptoms was 10,8 whereas in bakers with
WER 13,8 years. Generally, bakers who suffered from occupational rhinitis were
younger than the patients with WER. Additionally, OR coexisted with asthma
more frequently than WER.
Conclusions: WER is frequent health problem and concerns about 30% of bakers
reporting allergic respiratory symptoms. Its differentiation with OR should include
specific challenge test, as anamnesis, skin prick tests to occupational allergens and
evaluation of serum allergen specific IgE do not display sufficient specificity.

P4938
Diagnostics and frequency of work-exacerbated asthma among bakers
Marta Wiszniewska, Agnieszka Lipinska-Ojrzanowska,
Ewa Nowakowska-Swirta, Patrycja Krawczyk-Szulc, Cezary Palczynski,
Jolanta Walusiak-Skorupa. Department of Occupational Diseases & Toxicology,
Nofer Institute of Occupational Medicine, Lodz, Poland

The term work-exacerbated asthma (WEA) refers to asthma that is worsened by
workplace exposures. The aim of the study was to evaluate the frequency of
WEA in bakers reporting work-related respiratory symptoms and the usefulness
of allergologic tests in differentiating WEA and occupational asthma (OA).
Material and methods: The study group included 393 bakers. In all subjects
questionnaire, spirometry, SPT, evaluation of total and specific IgE level were
performed. Recognition of OA was based on inhalative specific challenge test with
evaluation of bronchial response or a threefold increase in non-specific bronchial
hyperreactivity accompanied by increase sputum eosinophilia.
Results: Occupational etiology of asthma was found in 44,5% bakers while WEA
was recognized in 16% subjects. 60% subjects with OA and 50,8% with WEA
had positive SPT to common allergens, while occupational SPT were found in
74,9% and 34,9% subjects respectively. Whereas specific IgE to flours were found
in 61,7% patients with OA and 28,6% with WEA. In patients with OA the latency
period was 11,2 years whereas in bakers with WEA 13,3 years. Additionally, OA
frequently coexisted with occupational rhinitis (53,7%) while among bakers with
WER rhinitis was found in 31,7% subjects.
Conclusions: WEA can be diagnosed in 16% of bakers reporting allergic respira-
tory symptoms. The specific challenge test with occupational allergens should be
performed among bakers with suspicion of work-related asthma, because assess-
ment of sensitization (SPT to occupational allergens, evaluation of specific IgE) is
not specific enough to differentiate occupational and work-exacerbated asthma.

P4939
Diagnosis of occupational asthma from serial plots of PEF; first year results
of open access to the Oasys internet database
Cedd B.S.G. Burge1, P. Sherwood Burge1, Jessica Harvey2,
Richard Barraclough3, Jennifer Hoyle4, Trine Thilsing5, Christophe Paris.
1Occupational Lung Disease Unit, Birmingham Heartlands Hospital,
Birmingham, United Kingdom; 2Occupational Health, Jaguar Landrover PLC,
Birmingham, United Kingdom; 3North West Lung Centre, Wythenshawe Hospital,
Manchester, United Kingdom; 4Occupational Lung Disease Unit, North
Manchester General Hospital, Manchester, United Kingdom; 5Department of
Occupational Medicine, Odense University Hospital, Odense, Denmark

Occupational asthma requires validation. The most accessible first stage is di-
agnostic confirmation from serial measurements of PEF or FEV1, supported by
all evidence-based reviews. Reliance on these diagnostic methods is limited by
interpreter disagreement and record quality. The Oasys diagnostic aid overcomes
both of these problems by applying evidence-based data quality and interpreter-
independent diagnoses. In April 2010 we made Oasys freely available via the
internet. Uploaded records are anonymous but their country of origin can often be
identified from the email address. We compare the results of uploaded records for
the first 9 months of open access, with records entered in 2010 from our centre,
where Oasys has been in use for many years. 349 records have been entered
from our centre and 321 records uploaded from centres outside our own; sources
including Denmark (32), other UK (165), Korea (5), Italy (5), Taiwan (5) and
Unknown (99).

PEF data quality and interpretation

Number Quality optimal Occupational asthma

Birmingham 349 174 (50%) 111 (32%)
Rest of the world 321 167 (52%) 80 (25%)

The table shows that other centres using Oasys are able to achieve similar qual-
ity and diagnostic confirmation to our own and is suitable for more widespread
use. It is freely available via www.occupationalasthma.com/occupational_asthma_
pageview.aspx?id=4443.

P4940
COPD and its impact on ability to continue to work
Monica Fletcher, Helen Albrow, Samantha Walker. Research, Education for
Health, Warwick, United Kingdom

Introduction: COPD affects large numbers of people of working age. This in-
ternational study measured the personal, social and economic burden of disease
in this population. The age, disease severity, and co-morbidity data are presented
according to employment status, to identify the characteristics of individuals across
the groups.
Method: 2426 respondents from Brazil, China, Germany, Turkey, UK, US were
recruited utilising a mixed methods design. Employment status was recorded:
currently employed, not working and retired due to COPD. Disease severity was
assessed using MRC scores (Mild: 1-2, Mod 3-4, Severe 5).
Results: Retirees reported greater disease severity than workers (MRC m: 4.1v 3.1,
p<0.005), more co-morbidities (m:2.5 v m:1.1). More retirees reported anxiety
and depression. 60% of retirees had mild or moderate disease v 91% in work. 64%
(n284) of early retirees retired over 4 years ago.

Table 1. Demographic data of employed and non-employed groups

Variable Currently employed Retired due to COPD Non-worker
(n=710) (n=447) (n=1243)

Age (Mean) 52.7 58.3 57.8
Gender (Males) % 51 47 48
Comorbidities (mean) 1.1 2.5 1.8

Depression % 23 57 34
Anxiety % 28 39 38
Both % 16 49 28

Severity % (n)
Mild 59 8 34
Moderate 32 52 44
Severe 9 40 22

Conclusions: It is possible that disease severity limits ability to work, however the
trigger to retire may also be due to other factors including co-morbidities. Work-
ers registered the lowest prevalence of psychological disorders and it is unclear
whether this is due to milder disease, age or employment status. This data suggests
employers and occupational health professionals have a key role in keeping people
with COPD in active work for longer.
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P4941
A systematic review of serial peak expiratory flow measurements in the
diagnosis of occupational asthma
Vicky Moore1, Maritta Jaakkola2, Sherwood Burge1. 1Occupational Lung
Disease Unit, Birmingham Heartlands Hospital, Birmingham, United Kingdom;
2Respiratory Medicine Unit, Oulu University, Oulu, Finland

This work systematically reviews literature on the application of serial peak ex-
piratory flow (PEF) measurements in the diagnosis of occupational asthma (OA)
and calculates summary estimates of the sensitivity, specificity and feasibility of
serial PEFs.
Methods: Papers were searched for on the Medline database via the PubMed
website (http://www.ncbi.nlm.nih.gov/sites/entrez) and on the Birmingham Chest
Clinic departmental website www.occupationalasthma.com from 2004 until April
2009 using the search terms “Peak flow AND occupational asthma” and “Peak
flow AND work related asthma”. Abstracts were screened to select those justifying
a full paper review. Papers used in the British Occupational Health Research
Foundation (BOHRF) guidelines (current until June 2004) were also reviewed.
Case studies and narrative reviews were excluded. Type of analysis, quality of
paper, sensitivity and specificity of serial PEFs compared to reference tests and
return rates were documented. Results were pooled from all studies to produce
overall estimates.
Results: A total of 80 abstracts were reviewed, leading to 23 full papers plus
15 papers from the 2004 BOHRF review. 7 papers were excluded. The pooled
sensitivity of serial PEF fulfilling minimum data quantity requirements for a di-
agnosis of OA was 82% (95% CI 76-90) and the pooled specificity 88% (95%
CI 80-95). Return rates were similar between PEFs requested through workplace
studies (85%) and those requested in a clinical setting (78%).
Conclusion: Based on a systematic literature search, serial PEF measurement is a
feasible, sensitive and specific test for the diagnosis of OA, when potential sources
of error are understood.

P4942
FEV1 decline and eosinophilia in occupational asthma
Donatella Talini1 , Federica Novelli2 , Elena Bacci2, Maria Laura Bartoli2 ,
Silvana Cianchetti2, Federico Lorenzo Dente2, Antonella Di Franco2,
Lorenza Melosini2, Pierluigi Paggiaro2. 1Prevention Department, Occupational
Health Unit, Pisa, Italy; 2Cardiac, Thoracic and Vascular Department,
University of Pisa, Pisa, Italy

Background: There are few informations available on how rapidly lung function
declines in subjects with occupational asthma (OA) who continue to be exposed.
Subjects and methods: FEV1 was monitored in 38 subjects with OA (age
41.9±11.7 yrs, 4 smokers and 19 ex-smokers). 16 (44.1%) were exposed to high
molecular weight compounds (HMWC) and 22 (57.9%) to low molecular weight
compounds (LMWC), with an occupational exposure of 16.0 (range: 1-45) yrs.
We used simple regression analysis to provide estimates of the decline in FEV1
during the period of occupational exposure 4.1 (range 1.2-13.7) yrs. The mean rate
of change in FEV1 was -32.9 (range: -217.31-426.2) ml/yr.
Results: In all subjects FEV1 decline was significantly worse (p=0.04) in subjects
with higher eosinophilia (>3%), but there wasn’t difference between subjects
exposed to LMWC or HMWC nor respect to the use of inhaled corticosteroids
(ICS). Comparison between FEV1% pred at baseline and follow-up visit showed
significant improvement only in subjects with lower eosinophilia (91.9±17.5 vs
96.6±15.7, p=0.01). Logistic regression analysis (mean annual change in FEV1 <

than median value -32.9 ml/yrs as dependent variable) was performed.

OR (95% CI) p value

Age 1.1 (0.9–1.2) 0.2
FEV1 (% of predicted) 1.1 (1–1.1) 0.04
Eosinophilia >3% 5.0 (0.7–34.0) 0.09
Therapy with ICS 0.5 (0.01–18.1) 0.7
Exposure duration 0.9 (0.8–1.0) 0.1
Persistent work exposure vs reduction 6.8 (1.1–40.9) 0.03
Smoking habit 1.0 (0.1–7.0) 0.9

Conclusion: Baseline FEV1 and sputum eosinophilia are both determinants of a
more rapid FEV1 decline in patients with OA still exposed in the workplace.

P4943
Pulmonary toxicity in car spray painters
Ibrahim Ibrahim, Ahmad El-Ebiary, Arwa Abuelfadl, Enas El-Maddah,
Safinaz El-Shourbagy. Chest Department, Tanta University Hospital, Faculty of
Medicine, Tanta, El Gharbia, Egypt Forensic Medicine & Clinical Toxicology
Department, Tanta University Hospital, Faculty of Medicine, Tanta, El Gharbia,
Egypt Forensic Medicine & Clinical Toxicology Department, Tanta University
Hospital, Faculty of Medicine, Tanta, El Gharbia, Egypt Forensic Medicine &
Clinical Toxicology Department, Tanta University Hospital, Faculty of Medicine,
Tanta, El Gharbia, Egypt Pathology Department, Tanta University Hospital,
Faculty of Medicine, Tanta, El Gharbia, Egypt

Background: Spray painters comprise a large population at risk with potentially

high isocyanate exposure. Repeated pulmonary function testing is not sufficient to
diagnose and evaluate pulmonary toxicity induced by car paint sprays. Therefore
Clara cell secretory protein (CC16) was selected as a sensitive marker of bronchial
tree injury.
Methods: The study involved 50 workers exposed to isocyanates during car spray-
painting; in addition to 30 control subjects,. All participants were subjected to
pulmonary function testing, bronchoscopy and lavage, and serum CC16 estimation.
Results: Different pulmonary function indices as well as CC16 serum levels were
found to be significantly decreased in the exposed group. Clara cells were markedly
damaged in the exposed subjects, whereas smokers exhibit excessive epithelial
cells desquamation.

Serum levels of CC16 (ng/ml) in exposed and control subjects

CC16 Exposed Control Control P1 P2 P3
smokers smokers non-smokers

Range 6.20–12.6 12.1–16.7 17.3–21.8 t=14.25 t=12.55 t=12.16
Mean ± SD 9.18±1.89 14.55±1.25 19.8±1.36 P=0.001* P=0.001* P=0.048*

P1: Comparison between exposed smokers & control smokers.

Conclusions: In this study clear associations between lung function parame-
ters, CC16 serum levels, and exposure to isocyanate-containing paint-sprays were
demonstrated. This stresses the importance of regulation and control of such
exposure. Also, assay of serum CC16 could be used to detect pulmonary toxic
effects.

P4944
Is diurnal PEF variation sensitive and specific for the diagnosis of
occupational asthma?
Vicky Moore1, Maritta Jaakkola2, Cedd Burge1, Alastair Robertson3,
Charles Pantin4, Sherwood Burge1. 1Occupational Lung Disease Unit,
Birmingham Heartlands Hospital, Birmingham, United Kingdom; 2Respiratory
Medicine Unit, Oulu University, Oulu, Finland; 3Occupational Health, University
Hospital Birmingham, Birmingham, United Kingdom; 4Respiratory Medicine,
University Hospital of North Staffordshire, Stoke-on-Trent, United Kingdom

Serial peak expiratory flow (PEF) measurements on days at and away from work
are recommended as the first step in the objective confirmation of occupational
asthma. This study aims to identify the best cut off for the difference between
diurnal variation (DV) at work and DV at rest (days off work) that is both sensitive
and specific for diagnosing occupational asthma.
Methods: Mean 2-hourly PEFs were plotted separately for work days and rest
days for 109 workers with occupational asthma and 117 control asthmatics. DV at
work and rest was calculated by the Oasys program from records containing ≥ 4
day shifts, ≥ 4 rest days and ≥ 6 readings per day. DV at work minus DV at rest
was calculated by% predicted and% mean. Patients were randomly divided into
2 datasets (analysis and test sets). Receiver operator characteristic curve analysis
determined a cut off point from Set 1 that best identified those with occupational
asthma, which was then tested in Set 2.
Results: ROC curve analysis gave an area under the curve of 0.68 (set 1) and
0.69 (set 2) analysed as% mean and 0.70 (set 1 and set 2) analysed as% predicted.
Table 1 shows the sensitivity and specificity of DV at different cut offs in set 2.

Table 1

Cut off (%) Set 2: DV at work – DV at rest Set 2: DV at work – DV at rest
(% predicted) (% mean)

Sensitivity (%) Specificity (%) Sensitivity (%) Specificity (%)

7.6 20 100 28 95
3.4 44 95 54 90
1.4 63 83 65 71
0.6 67 57 69 57

Conclusion: A 1.4% higher DV at work compared to rest has the best combined
sensitivity and specificity for the diagnosis of occupational asthma. Although the
sensitivity and specificity are acceptable, they are somewhat lower than other
scores calculated by the Oasys program.
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P4945
Airway symptoms and lung function among male workers in the aftermath of
an oil tank explosion
Jens-Tore Granslo1, Bjørg Eli Hollund1, Ågot Irgens1, Magne Bråtveit2 ,
Cecilie Svanes1, Bente Elisabeth Moen1,2. 1Department of Occupational
Medicine, Haukeland University Hospital, Bergen, Norway; 2Department of
Public Health and Primary Health Care, University of Bergen, Bergen, Norway

Background: In 2007 storage tanks with a heterogeneous mixture of hydrocarbons,
sulphur compounds and hydrochloric acid exploded and caught fire in a Norwegian
industrial harbour. Pollution in air and soil produced an intense smell until clean
up was terminated in 2009. Respiratory symptoms and lung function was assessed
1.5 years after the explosion among male fire-fighters, clean- up workers, and
employees working in the industrial harbour at the time of the accident.
Methods: 163 exposed men (fire-fighters, clean- up workers, and local employee
at the time of the accident) (response rate 86%) and 90 male controls (home
address > 20 km from the accident place), aged 18-67 years participated with
a questionnaire and spirometry (response rate 59%). Regression analyses of the
relationship between outcomes and exposure were performed, adjusting for smok-
ing, occupational exposure (job exposure matrix), Phadiatop® status, infection last
month, and age (symptoms).
Results: Exposed men reported more daily cough; odds ratio 2.0 [95% confidence
interval 1.1, 3.7]; dyspnoe walking up hill 2.6 [95% CI 1.3, 5.2]) and sore throat
2.3 [95% CI 1.1, 4.7]. FEV1% predicted was 89.0 among exposed and 91.1 among
controls, adjusted difference -1.9 [95% CI -6.6, 2.8].
Conclusion: Fire-fighters, clean up workers and local employee exposed to air
pollution from an oil tank explosion had more airway symptoms than a control
group 1.5 years after the accident, but not significantly different lung function.

P4946
Is FEV1 better than PEF at detecting asthmatic changes in diurnal variation?
Kerry-Anne Dennis1, Vicky Moore1, Cedd Burge1, Sherwood Burge1.
1Occupational Lung Disease Unit, Birmingham Heartlands Hospital,
Birmingham, United Kingdom; 2Health and Human Sciences, NIOSH,
Morgantown, United States

FEV1 is considered the best measure of airflow obstruction but PEF is more com-
monly used to diagnose occupational asthma as it’s easier to achieve unsupervised.
We investigated whether FEV1 or PEF was more sensitive at identifying asthmatic
variation when carried out serially at home and at work.
Methods: 94 asthmatics from the USA and 84 from the UK were studied. The
USA group used the Easyone and the UK group the Piko-1, Vitalograph 2110,
or Mini Wright Digital meter. Records contained ≥ 4 readings per day for ≥
2 weeks with the occupational asthmatic records also having ≥ 10 day shifts.
Within session PEF and FEV1 variation was assessed for the USA data (as the
meter logged the 3 best attempts) using a coefficient of variation (COV). Diurnal
variation% predicted (DV) was analysed for all data. Timepoint analysis (an Oasys
program scoring system for occupational asthma) was performed on occupational
asthmatics.
Results: The table below compares COV and DV for PEF and FEV1 (SD=standard
deviation).

PEF mean (SD) FEV1 mean (SD) P value

COV (USA) 8.05 (11.68) 5.67 (8.18) 0.103
DV (USA) 15.51 (9.05) 12.43 (7.81) 0.012
DV (UK) 17.81 (7.51) 16.26 (8.35) 0.196
DV (USA & UK) 16.61 (8.49) 14.26 (8.27) 0.007

There was no significant difference in the number of day shift positive drops (from
Timepoint analysis; a drop signifies a significant difference between work and
rest) between FEV1 and PEF (p=0.859) and no difference in the value required to
produce a positive drop (p=0.297).
Conclusion: Diurnal variation is significantly greater for PEF than FEV1 in asth-
matics with similar within session variation using logging meters incorporating
some quality control. PEF is as good as FEV1 for diagnosing (occupational)
asthma.

P4947
A quantitative European study to investigate the impact of asthma triggers on
the lives of asthma patients
Peter Dale1, Emma Elder2, Gillian Newbold3, Nicola Vyas4, Sian O’Regan5,
Kenneth R. Chapman6, David Price7. 1Global Health Outcomes,
GlaxoSmithKline, Stockley Park, Uxbridge, United Kingdom; 2Global Medicines
Futures; R&D, GlaxoSmithKline, Stockley Park, Uxbridge, United States;
3Research Director, HRW Healthcare, Wallington, Oxford, Oxfordshire, United
Kingdom; 4Research Director, HRW Healthcare, Wallington, Oxford,
Oxfordshire, United Kingdom; 5Senior Research Manager, HRW Healthcare,
Wallington, Oxford, Oxfordshire, United Kingdom; 6University Health Network,
University of Toronto, Toronto, ON, Canada; 7Academic Primary Care,
University of Aberdeen, Aberdeen, United Kingdom

Background: There is frequent reference to asthma triggers in the patient educa-

tion literature but little is known of patients’ experiences with triggers and their
impact on and relationship to asthma control.
Methods: We used patient diaries and an online study to quantify the impact of
asthma triggers in patients from five European countries (France, Germany, Italy,
Spain, UK). 1202 asthma patients completed the study; 177 also completed an
online diary every other day for 3 weeks.
Results: People with asthma expressed concern about the long term impact of
triggers – only 1% believed that triggers would not affect their asthma. All triggers
were perceived as having an impact on asthma symptoms (at least 6.1 for all
triggers on a 10 point scale). Perceived impact increased with the increasing
number of triggers identified by each patient. 80% of respondents claimed to have
modified their behaviour due to exposure to triggers at least once in the last 4
weeks. Patients reporting a high number of triggers experienced more day and
night-time symptoms, a greater number of severe attacks, had a lower Asthma
Control Test (ACT) score, were more likely to be hospitalised and to miss days
at work/school. People with asthma experiencing 16 or more triggers missed on
average 12.2 days compared with 2.9 days for those reporting 1–5 triggers. Of
those patients with a high number of triggers, just 3% had never adapted behaviour
to manage their asthma.
Conclusion: Asthma triggers can have an important impact on the lives of asthma
patients. The impact increases with the number of triggers experienced and results
in significant behavioural changes.
Funded by GSK

P4948
Occupational asthma in two healthcare workers due to an alcohol hand gel
Alastair Robertson, Vicky Moore, Cedd Burge, Marcus Wong, Sherwood Burge.
Occupational Lung Disease Clinic, Birmingham Chest Clinic, Birmingham,
United Kingdom

Alcohol hand gels are increasingly being used by healthcare workers to reduce
the risk of hospital-acquired infection. To date they have not been identified as
a cause of occupational asthma in healthcare workers. We present two cases of
occupational asthma in healthcare workers due to an alcohol hand gel containing
a quaternary ammonium bittering agent (denatonium).
Two healthcare workers, a midwife (case 1) and a nurse (case 2), presented with
asthma improving on days away from work. Both had developed symptoms in
relationship to using the same alcohol hand rub. Both workers completed serial
peak flow measures which showed occupational asthma (case 1 OASYS score 3.43,
case 2 OASYS score 3.93). A series of bronchial challenge tests were performed
to the hand gel and to a control agent. Case 1 had a dual asthmatic reaction and
case 2 had a prolonged immediate reaction to the hand gel. Both workers improved
on removal from exposure.
Hand gels containing denatonium are used extensively by healthcare workers.
There needs to be an awareness of this agent as a potential cause of occupational
asthma in this group of workers.
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P4949
Peak expiratory flow monitoring – Optimal criterion for diagnosis of
professional asthma?
Lubomir Legath, Slavomir Perecinsky, Jozef Labus, Marek Varga, Martin Orolin.
Environmental Medicine and Clinical Toxicology, Medical Faculty of University
of P.J.Safarik, Kosice, Slovakia (Slovak Republic) Respiratory Diseases and
Tuberculosis, University Hospital of L. Pasteur, Kosice, Slovakia (Slovak
Republic)

Introduction: Basic diagnostic criterion for diagnosis of professional asthma is
variability of peak expiratory flow (PEF) values more than 20%. Some authors
describe low correlation of PEF with FEV1. We evaluate correlation of PEF with
FEV1 on obstruction model in the examination of bronchial hyperreactivity.
There were 846 patients examined with suspection to bronchial asthma by bron-
choprovocation test. 245 tests were positive.
Results: In the group of the patients with positive result of bronchoprovocation
test with histamine we evaluated 1980 PEF values and 1980 FEV1 values. Anal-
ysis with Pearson’s correalation coefficient (0,69340) showed positive correlation
between PEF and FEV1 values.We evaluated 480 PEF values and 480 FEV1 values
after highest possible concentration of methacholine, where we found positive
correlation between parameters of PEF and FEV1, which was significantly higher
(Pearson’s correlation coefficient 0,77404) compared to histamine. Pearson’s cor-
relation coefficient showed significantly higher correlation between PEF and FEV1
for methacholine in all concentrations.
Conclusion: Serial PEF examinations are important in diagnosis of asthma which
show higher sensitivity and specificity compared to other methods.The aim was to
confirm validity of serial PEF examinations in model study of bronchial obstruction
in positive bronchoconstriction tests where correlation of PEF with FEV1 were
analysed. Our results confirmed significantly higher correlation of values PEF and
FEV1 in tests with methacholine and therefore indirectly support the importance
of serial PEF analysis in working and nonwork environment (self monitoring) in
diagnosis of professional asthma.
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P4950
Massive acute gases intoxication: Clinical presentation and outcomes
María Sánchez-Carpintero Abad1, Ana Belén Alcaide1, Aranzazu Campo1,
Jorge Zagaceta1, Felipe Lucena2, Manuel Landecho2, Félix Alegre2, Luis Seijo1,
Juan Pablo de Torres1, Javier Zulueta1. 1Pulmonology, Clínica Universidad de
Navarra, Pamplona, Navarra, Spain; 2Internal Medicine, Clínica Universidad de
Navarra, Pamplona, Navarra, Spain

On Oct 30th, 2008, a car bomb exploded on the University of Navarre (UN) cam-
pus, causing serious damages and several fires. On Nov 5th, during the repairing
works, gases retained inside the false ceiling were released, causing intoxication
by inhalation in about 300 people.
A longitudinal observational study was performed to assess the presentation and
outcomes of 230 patients assisted at the Emergency Room (ER) of the UN Hospital.
Employees and students were affected: 104 men and 126 women, with mean
age 31±12 y, 23% smokers and 13% with previous respiratory disease. 65% of
patients got to the ER on Nov 5th. At the first 6 h commonest complaints were
cough (80%), dyspnea (51%), sore throat (38%), and chest tightness (32%). People
coming after 6 h had more frequently fever (31%), headache (30%), nausea (25%),
asthenia (18%), dizziness (16%), and vomiting (7%). Chest xray (n=218) showed
infiltrates in 17.5% and chest CT (n=19) interstitial/alveolar infiltrates in 68%.
Blood analysis (n=101) revealed leukocytosis in 65%, and high CRP in 85%. 80
patients were hospitalised (34.8%) with a median length of stay of 1 day (max 5
d). At the ER, patients received bronchodilators (62%) and steroids (54%). Upon
discharge, bronchodilators (82%), steroids (30%) and N-acetyl cysteine (82%)
were prescribed.
One month after discharge, 206 patients were re-evaluated: 41 (20%) had symp-
toms, consisting in dyspnea (12%) and cough (11%). Chest xray (n=162) was
normal in all the cases. Chest CT (n=36) showed alveolar-interstitial infiltrates in 5
patients. Spirometry (n=193) was normal in all the cases. We describe the clinical
features of an acute intoxication by unknown gases, with a biphasic presentation
of symptoms and short clinical resolution.

512. Obstructive sleep apnoea: physiology,
diagnostic tools and technology

P4951
Effect of chronic intermittent hypoxia on rat genioglossus
Xilong Zhang, Qin Li. Respirology, 1st Affiliated Hospital of Nanjing Medical
University, Nanjing, Jiangsu, China

Objective: To investigate the effect of chronic intermittent hypoxia (CIH) on rat
genioglossal ultrastructure and mitochondrial function as well as the intervention
role of adiponectin (Ad).
Methods: 42 rats were randomly divided into three groups: normal control (NC)
group, CIH group and CIH+Ad group with 14 rats in each. Rats in NC group were
kept breathing normal air, while rats in both CIH and CIH +Ad groups received
same CIH environment. However, rats in CIH+Ad group was given intravenous
Ad supplement. At the end of experiment (day 35), the genioglossal ultrastructure,
the mitochondrial membrane electrical potential (��m)as well as mitochondrial
complexes I and IV were compared among different groups.
Results: a) In CIH group there were significant genioglussal ultrastructural changes
such as myofibril discontinuities, lysis of myofilament, edema of mitochondria
and disruption of cristae, vacuolus and lysis of some mitochondria. These changes
were less significant in CIH +Ad group. b) The ��m was significantly lower in
CIH group than that in NC group (P <0.01). The ��m in CIH+Ad group was
statistically lower than that in NC group but higher than that in CIH group (all
P<0.05). d) The mitochondrial complexes I and IV in CIH group were the lowest
but became higher and higher from CIH+Ad group to NC group, with a significant
difference between NC and CIH groups (all P<0.05).
Conclusion: CIH could lead to impaired genioglossal ultrastructure and mito-
chondrial dysfunction in genioglossal cells. These pathological changes could be
partially improved by supplement of adiponectin.

P4952
CPAP therapy withdrawal – A model to evaluate treatments for OSA
Malcolm Kohler1, Anne-Christin Stoewhas1, Konrad E. Bloch1, Erich W. Russi1,
John R. Stradling2. 1Sleep Disorders Centre and Pulmonary Division, University
Hospital of Zurich, Zurich, Switzerland; 2Sleep Unit, Oxford Centre for
Respiratory Medicine, Oxford, United Kingdom

Background: Evaluating OSA therapies by recruiting previously untreated patients
in randomised controlled trials is time consuming and expensive. A more efficient
model to investigate effects of OSA treatments could be during CPAP withdrawal.
There is no data from randomized controlled trials defining the effects of CPAP-
withdrawal on OSA, thus we determined the effects of two weeks CPAP withdrawal
on sleep-disordered breathing, sleepiness and psychomotor performance.

Methods: 41 OSA patients on CPAP were randomized to either withdraw CPAP
(sham-CPAP) or continue CPAP for 2 weeks. At baseline, 1 and 2 weeks, ap-
nea/hypopnea index (AHI), oxygen desaturation index (ODI), Epworth sleepiness
scale (ESS), Osler test, divided attention driving simulator (DADS) and psychomo-
tor vigilance test (PVT) were assessed.
Results: Withdrawal of CPAP increased AHI at 1 and 2 weeks (mean difference
in AHI change +31.9 (95%CI 20.1,43.7) and +33.5 (95%CI 22.4,44.6), respec-
tively) and ODI (mean difference in ODI change +26.3 (95%CI 16.6,36.0) and
+26.4 (95%CI 16.1,36.8), respectively) in comparison to continuation of CPAP
(p<0.001 for all comparisons). ESS increased significantly at 1 and 2 weeks in the
CPAP withdrawal group compared to the CPAP group (mean difference in ESS
change +1.9 (95%CI 0.4,3.3) and +2.7 (95%CI 1.2,4.3), p=0.015 and p<0.001,
respectively). CPAP withdrawal was not associated with deterioration in the Osler
test, DADS and the PVT at 1 and 2 weeks.
Conclusions: CPAP withdrawal leads to a fast recurrence of OSA and a slow return
of subjective sleepiness, but is not associated with deterioration in psychomotor
performance within 2 weeks. Therefore, this model seems suitable and safe to
evaluate treatment effects on OSA.

P4953
The effect of interleukin-1β on lung ventilation and central CO2
chemoreception
Nina P. Aleksandrova, Galina A. Danilova. Laboratory of Respiration Physiology,
Pavlov Institute of Physiology, St. Petersburg, Russian Federation Laboratory of
Respiration Physiology, Pavlov Institute of Physiology, St. Petersburg, Russian
Federation

Oxidative stress developed at many respiratory diseases associated with significant
increase in inspiratory resistive loading (such as asthma, COPD, sleep apnea) leads
to elevation of the plasma and cerebral levels of pro-inflammation cytokines. On
the other hand resistive breathing has influence on the central chemoreception by
decreasing the ventilatory response to hypercapnic stimulation. Little is known
about mechanisms of this influence.
The aim of the present study was to examine the hypothesis that elevation of
pro-inflammatory cytokine level in liquor may decrease the ventilatory response
to carbon dioxide.
For this purpose intracerebroventricular microinjections of human recombinant
interleukin-1β (IL-1β) were used in tracheostomized anaesthetized rats during
the resting and hypercapnic stimulated breathing. The hypercapnic ventilatory
response was measured by using rebreathing techniques before and after 10 μl
intracerebroventricular injection of ether saline (placebo) or IL-1β (0,5 μg/rat).
It was sown that when the resting breathing the intracerebroventricular injections
of IL-1β evoke the significant increase in minute ventilation and mean inspira-
tory flow. During the hypercapnic rebreathing experiments it was obtained that
the increase of IL-1β in liquor weakens the ventilatory, tidal volume and mean
inspiratory flow responses to carbon dioxide.
We concluded that the elevation of pro-inflammatory cytokine level in liquor
intensifies ventilation during the resting breathing but weakens chemoreflex sensi-
tivity to hypercapnia that suggests participation of pro-inflammatory cytokines in
mechanisms of central breathing control and central chemoreception.

P4954
Didgeridoo may lower apnea hypopnea index through reducing
parapharyngeal fat pads
Alexander Turk1, Alice Zuercher1, Fredi Zahn1, Thomas Frauenfelder2,
Milo Puhan3. 1Pulmonary Medicine, Zuercher Hoehenklinik Wald, Wald,
Switzerland; 2Radiology, University Hospital of Zurich, Zurich, Switzerland;
3Horten Centre, University of Zurich, Zurich, Switzerland

Background: Our aim was to assess changes in anatomical structures of the upper
airways in patients with obstructive sleep apnea syndrome (OSAS) undergoing

904s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



WEDNESDAY, SEPTEMBER 28TH 2011

didgeridoo training to understand the mechanisms by which this treatments exhibits
its beneficial effects.
Methods: We included patients over 18 years of age with newly diagnosed OSAS
and an AHI between 15-45/hour. We excluded patients with central sleep apnea,
need for CPAP therapy, planned weight reduction intervention, high alcohol inatke
and adiposity. Patients received didgeridoo lessons and practiced for 4 months. To
measure compliance a device attached inside the didgeridoo continuously mon-
itored temperature and pressure. Before and after treatment patients underwent
polysomnography and MRI imaging for soft-tissue volumetric measurements.
Results: In 10 patients included so far (median age 52 years, BMI 27 kg/m2) the
median AHI decreased from 31 to 19/hour and Epworth sleepiness score from
12 to 10. Figure 1 shows very strong associations between the extent of playing
digeridoo and a decrease in AHI (r= -0.85) and in the volume of parapharyngeal
fat pads (r= -0.90) but a moderate association only with decrease in daytime
sleepiness (r= -0.34).
A decrease in AHI was strongly associated with a decrease in the volume of
parapharyngeal fat pads (r=0.70).
Conclusion: The data strongly suggest that didgeridoo playing decreases the AHI
by downsizing parapharyngeal fat pads.

P4955
Improvement in obstructive sleep apnoea features under targeted hypoglossal
neurostimulation is independent from body mass index and collar size
Daniel Rodenstein1, Benny Mwenge1, Myriam Dury1, Benoit Lengele2,
Philippe Rombaux3. 1Pneumology, Cliniques Universitaires Sain-Luc, Brussels,
Belgium; 2Plastic Surgery, Cliniques Universitaires Saint-Luc, Brussels,
Belgium; 3ENT, Cliniques Universitaires Saint-Luc, Brussels, Belgium

Background: The treatment of moderate to severe obstructive sleep apnoea (OSA)
is continuous positive pressure (CPAP) applied during sleep. Although its health
effects are beyond doubt, many patients refuse or stop CPAP because of intolerance
or local side effects. Alternative therapies are needed.
Aim: We used targeted hypoglossal neurostimulation (THN) to treat 11 patients
(1 female) non compliant with CPAP therapy with the aim of improving both
breathing and sleep.
Methods: One hypoglossal nerve was stimulated through a multicontact cuffed
electrode positioned around the main trunk of the nerve and connected to a stim-
ulator implanted in a subcutaneous pocket on the anterior chest wall. Stimulation
was applied continuously during sleep.
Results: The BMI of the group was 30.7+3.5 kg/m2; on diagnostic polysomnog-
raphy the average apnoea-hypopnoea index (AHI) was 47.5+16.6, the 4% oxygen
desaturation index (ODI) 28.6+21.5 and the microarousal index (MAI) 35.5+13.8,
all per hour of sleep. After 3 months therapy the BMI was unchanged whereas the
AHI was 21.5+12.2, the ODI 13.9+14.7 and the MAI 24.8+15.1, all p<0.05. There
was a significant correlation between initial AHI and ODI and BMI (p<0.05) and
there was a tendency for initial AHI to correlate to collar size (p<0.1). The final
ODI correlated to BMI (p<0.05). By contrast, there was no significant correlation
between changes in AHI, or changes in ODI with THN and BMI or collar size.
Conclusions: THN may improve breathing and sleep irrespective of body size and
of collar size, two well known determinants of OSA severity.

P4956
Supine position dependency in obstructive sleep apnea
Selma Firat Guven1, Bulent Ciftci1, Tansu Ulukavak Ciftci2 . 1Sleep Disorders
Center, Atatürk Chest Diseases, Thoracic Surgery Training and Research,
Ankara, Turkey; 2Sleep Disorders Center, Faculty of Medicine, Gazi University,
Ankara, Turkey

Introduction: It is known that supine sleep position may lead to an increase in
the severity of obstructive sleep apnea (OSA) patients. The aim of this study were
to define the prevalence of supine positional OSA in patients diagnosed with OSA
and to draw attention to alternative therapy planning in these patients.
Patients and Method: A total of 3,214 patients diagnosed as OSA between June
2007 and June 2010 were included to the study. Positional OSA was defined as
a total apnea-hypopnea index (AHI) ≥5 and supine AHI/non-supine AHI ≥2.
Characteristics of positional OSA and non-positional OSA groups were compared
statistically.
Results: Patients grouped as positional OSA composed 39.9% (n: 1283) of all
patients. Positional OSA patients were younger with lower body mass index (BMI)
and their OSA was less severe.
Conclusions: Positional OSA, which may require different treatment approaches,
is not uncommon among OSA patients and should be understood as a different
clinical entity.

P4957
Berlin questionnaire performance for detecting sleep apnea in the general
population
Raphael Heinzer1,2, Daniela Andries1, Francois Bastardot3, Nadia Tobback1,
Peter Vollenweider3, Mehdi Tafti1,4, Jose Haba-Rubio1. 1Center for Investigation
and Research in Sleep (CIRS), Lausanne University Hospital (CHUV), Lausanne,
Switzerland; 2Pulmonary Department, Lausanne University Hospital (CHUV),
Lausanne, Switzerland;3Internal Medicine Department, Lausanne University

Hospital, Lausanne, Switzerland; 4Center for Integrative Genomics (CIG),
Lausanne University, Lausanne, Switzerland

Introduction: Berlin questionnaire (BQ) has been proposed as a screening tool
for identifying patients at risk for obstructive sleep apnea (OSA). The aim of our
study is to evaluate the performance of this questionnaire for detecting OSA in a
large sample of middle-aged general population.
Methods: 469 subjects (46.4% women, 50.6±7.4 years old, BMI 25.1±4.9 kg/m2)
participating in an ongoing population-based cohort study (HypnoLaus, Lausanne,
Switzerland) underwent a complete polysomnographic recording at home and an
extensive clinical workup including BQ. This instrument includes 3 categories: 1)
witnessed apnea and snoring 2) daytime sleepiness and 3) obesity or hypertension.
A positive score in 2 or more categories was considered suggestive of OSA.
Results: Mean AHI was 6.3±10.6/h. Mean 4%ODI was 5.8±10.0. Prevalence of
OSA defined as an AHI >5/h, >15/h and >30/h was 33.3%, 10.3% and 3.8%,
respectively in our population. Prevalence of positive BQ score was 24.4% (29.2 in
men, 18.81 in women). BQ sensitivity, specificity, positive predictive value (PPV)
and negative predictive value (NPV) to detect OSA were 36.1%, 82.4%, 51.8%
and 72.9% respectively for an AHI >5/h; 52.1%, 78.8%, 21.9% and 93.5% for an
AHI>15; and 72.2%, 77.6%, 11.4% and 98.6% for an AHI>30/h. Positive BQ was
associated with higher 4% ODI (10.8/h vs 4.2/h p<0.001), higher Epworth score
(8.3 vs 6.2 p<0.0001) and broader neck circumference (38.6 vs 35.7 cm p<0.0001).
Conclusion: BQ questionnaire performance for identifying OSA is lower in a
middle-aged general population than previously reported in a clinical population.
Our results do not support its use as a screening tool for OSA in an unselected
population.

P4958
STOP-BANG score as a screening tool for obstructive sleep apnea in the
general population
Raphael Heinzer1,2, Daniela Andries1, Francois Bastardot3, Nadia Tobback1,
Peter Vollenweider3, Mehdi Tafti1,4, José Haba-Rubio1. 1Center for Investigation
and Research in Sleep (CIRS), Lausanne University Hospital (CHUV), Lausanne,
Switzerland; 2Pulmonary Department, Lausanne University Hospital (CHUV),
Lausanne, Switzerland; 3Internal Medicine Department, Lausanne University
Hospital (CHUV), Lausanne, Switzerland; 4Center for Integrative Genomics,
Lausanne University, Lausanne, Switzerland

Introduction: STOP-BANG (Snoring, Tiredness during daytime, Observed apnea,
High blood Pressure, Body mass index >35, Age >50, Neck circ >40 cm, Gender)
score has been shown to be a useful tool to screen for obstructive sleep apnea
(OSA) during preoperative evaluation. The aim of our study is to evaluate the
performance of this score for detecting OSA in a large sample of middle-aged
general population.
Methods: 458 subjects (47.7% women, 50.6±7.5 years old, BMI 25.2±4.9 kg/m2)
participating in an ongoing population-based cohort study (HypnoLaus, Lausanne,
Switzerland) underwent a complete polysomnography at home. Apnea hypopnea
index (AHI) was scored acording to AASM 2007 criteria. A STOP-BANG score
of 3 or more out of a possible 8 was considered suggestive of OSA.
Results: Mean AHI was 6.04±10.3/h. Prevalence of OSA defined as an AHI
>5/h, 15/h and 30/h was 33.0%, 9.39% and 3.49%, respectively in our population.
Mean STOP-BANG score was 2.16±1.37. 34.9% of the subjects had a score ≥3.
To detect OSA with AHI thresholds of 5/h, 15/h and 30/h, sensitivity, specificity,
positive predictive value (PPV) and negative predictive value (NPV) were respec-
tively 55.6%, 75.2%, 52.5% and 77.5% for an AHI >5/h; 76.7%, 69.4%, 20.6%
and 96.6% for an AHI>15; 93.8%, 67.2%, 9.4% and 99.7% for an AHI>30/h.
The area under the ROC curve for whole STOP-BANG score was 0.7 for an AHI>
5/h, 0.775 for an AHI>15/h and 0.871 for an AHI >30/h.
Conclusion: STOP-BANG score appears to be a useful clinical tool to rule out
severe OSA (AHI>30/h) in a selected population, with a high negative predictive
value. However, it is not an adequate screening tool for OSA in the general
population due to its poor sensitivity.

P4959
AutoCPAP devices accurately identify obstructive sleep apnea patients with
residual apnea during treatment
Lena Hess, Tsogyal D. Latshang, Malcolm Kohler, Christian M. Lo Cascio,
Robert Thurnheer, Konrad E. Bloch. Pulmonary Division, University Hospital of
Zurich, Zurich, Switzerland

Background: Objective data on the effectiveness of CPAP therapy of patients
with obstructive sleep apnea syndrome (OSA) are needed. The accuracy of the
apnea/hypopnea index (AHI) recorded by CPAP devices during treatment is un-
known. We tested the hypothesis that AHI derived from CPAP devices accurately
predict an elevated AHI during a sleep study.
Methods: 48 OSA patients, mean±SD age 54±6y, baseline AHI 52.5±21.6/h,
underwent in-laboratory sleep studies once or twice during long-term autoCPAP
therapy. AHI from CPAP devices (ResMed S8, Philips Respironics REMstar)
during sleep studies and during the preceeding 7 nights were recorded.
Results: The AHI derived from 60 sleep studies was 5.0±6.2/h. The mean dif-
ference (bias) of the corresponding AHI from CPAP devices was 1.8/h, 95%
confidence interval -7.4 to +11.0/h. The difference between the minimal and max-
imal CPAP-derived AHI in the week preceeding the sleep study was 6.1±5.1/h. In
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22 of 60 sleep studies, the AHI was >5/h. The accuracy of the AHI from CPAP
devices to correctly predict an elevated AHI >5/h was quantified by the area
under the receiver operating characteristic curve of 0.87 (95% CI 0.78 to 0.96).
The sensitivity and specificity of an AHI >5/h from CPAP devices to identify a
polygraphic AHI >5/h were 86% and 75%, respectively; the negative and positive
predictive values were 93% and 56%, respectively.
Conclusions: The studied CPAP devices accurately identify OSA patients with
elevated AHI during treatment. Because of the high night-to-night variability mean
AHI derived from autoCPAP devices over several nights might be clinically more
relevant than a single night AHI measured in the sleep laboratory.

P4960
Neural network model for estimating the apnoea-hypopnea index from
nocturnal oxygen saturation
Felix del Campo1, Roberto Hornero2, Daniel Alvarez2, J. Victor Marcos2.
1Pneumology, Hospital Rio Hortega, Valladolid, Spain; 2Biomedical Engineering
Group, E.T.S.I. Telecomunicación Universidad Valladolid, Valladolid, Spain

Background: Nocturnal polysomnography (PSG) is the gold-standard for SAHS
diagnosis. However, it is complex, expensive and time-consuming. Thus, simplified
diagnostic techniques are desirable.
Aims: This study proposes a novel method to assist in SAHS diagnosis based
on automated analysis of oxygen saturation (SaO2) recordings. It is hypothesised
that an accurate estimate of the AHI can be obtained from these recordings using
signal processing methods.
Methods: A database with 96 subjects (64 SAHS-positive) was available. Multi-
layer perceptron (MLP) neural networks were used to model SAHS diagnosis as a
regression problem. A methodology composed of two stages was designed: 1) fea-
ture extraction and 2) regression analysis. In the first one, a set of 14 time-domain
and frequency-domain features was defined to reflect the dynamical properties of
SaO2 signals with respect to SAHS. In the second stage, the pattern composed
of the extracted features was used as input to the MLP regression algorithm. The
intraclass correlation coefficient (ICC) and the root mean square error (ERMS)
between true and predicted AHI were computed to evaluate the accuracy of the
estimation.
Results: The MLP-based approach achieved ICC = 0.92 and ERMS = 9.47, which
outperformed conventional oximetry indices and the Delta index. In addition to
high ICC, this algorithm achieved small error for all the range of AHI values.
The regression model using ODI3 overestimated AHI for small target values. The
diagnostic ability of the regression model based on ODI3 was very poor
Conclusions: The proposed method represents a valuable screening tool that could
contribute to reduce the number of required PSG tests

P4961
A clinical score to predict polysomnographic (PSG) results in paediatric sleep
disordered breathing (SDB)
Maria Chiara Paolino, Rosa Castaldo, Filomena Ianniello, Laura Papini,
Francesco Biagiarelli, Marco Del Pozzo, Maria Pia Villa. NESMOS Department,
Pediatric Unit, S. Andrea Hospital, Faculty of Medicine and Psychology,
University la Sapienza, Rome, Italy

Aims: To develop a reliable tool, PSG validated, for diagnosis of SDB and to
reduce the use of PSG.
Methods: Children with referred SDB undergoing a PSG for the first time. We
propose the Sleep Clinical Record (SCR) to predict SDB in children, based on
clinical experience. It consists of objective data, subjective symptoms, clinical
history, behavioural and cognitive problems. These items were used in a model
which combine subjective and objective parameters to create the sleep clinical
score (SCS) with the higher predictive value.
Results: We studied 289 children (6.2±3.1 yrs, 63.3% M). We found 28% chil-
dren’s with primary snoring (PS) and 72% with OSAS. The SCS was higher in
children with OSAS than children with PS (8.8±2.7 vs 7.4±3.1, p< 0.005) and it
was correlated with AHI (r=0.156, p=0.008). The SCS’s distribution has identified
the value of 6.5 as its 25° centile, so the SCS was defined as positive when it
was major of 6.5. The SCS was positive in 224 of the 289 children studied, of
these 177 had OSAS (real positives) and 47 were PS (false positives). 65 children
had a negative SCS, of these 31 were diagnosed as OSAS (false negatives). These
children had lower AHI than OSAS’children with positive score (5.1±4.9 vs
8.9±10.1 p = 0,04).
Conclusion: This SCS is useful to screen SDB in selected population with referred
symptoms, and is able to perform diagnosis of OSAS with a positive predictive
value of 79% and an accuracy of 73%. It is a useful instrument to select patients
with OSAS that could be treated without PSG diagnosis when the study is difficult
to perform or is unavailable.

P4962
Reducing investigation time for the diagnosis of the obstructive sleep apnoea
syndrome (OSAS) by combining oximetry with a screening algorithim
John Benjamin, Ritesh Chaube, Chinappa Narendra. Respiratory Department,
Royal Glamorgan Hospital, Llantrisant, United Kingdom

Introduction: Oximetry and limited channel sleep studies (LCSS) for the diagno-

sis of OSAS have sensitivities of 87% and 82-94% respectively and specificities of
65% and 82-100% respectively [1]; implying that oximetry is useful for confirming
OSAS in high probability patients but not at ruling it out. LCSS seems useful for
both. However,the average time taken for oximetry is 15 minutes compared with
75 minutes for LCSS. (Average times were pooled form 5 Welsh sleep centres). We
proposed an investigative approach that combined a screening algorithm [2] that
would allocate high probablity patients to oximetry and low probability patients to
LCCS. High probability subjects with negative oximetry also proceeded to LCSS.

Screening Algorithim

Risk factors: (1) Snoring, (2) Daytime Sleepiness, (3) Hypertension, obesity, large neck

High Probability 2/3 factors positive
Low Probability 2/3 factors negative

Methods: We recruited consecutive sleep referrals over a 5 month period. We
compared the total and average time taken with this algorithim against a strategy
(control arm) of LCSS for every patient. The study was powered for 50 patients,
30 had been recruited to date.
Results: N=30. Median age 53 years, 19 were male.See table for results; average
time saving – 24.5 minutes per patient.

Algorithim arm LCCS for all patients (control arm)

Total time 1515 2250
Average Time 50.5 75

Conclusion: We propose that allocating high probability subjects to oximetry and
using LCSS for low probability subjects and for oximetry negative high probability
subjects results in significant time and resource savings.
References:
[1] Flemons WW,et al.Chest 2003;124:1543-1579.
[2] Netzer NC,et al.Ann Int Med 1989;131:485-491.

P4963
Epworth sleepiness scale ratings – What does “in recent times” mean?
Werner Cassel, Thomas Ploch, Andreas Jerrentrup, Sebastian Canisius,
Vogelmeier Claus. Philipps-University Marburg, Faculty of Medicine, Dept. for
Respiratory Medicine, Sleep Disorders Centre, Marburg, Hessen, Germany

Introduction: In patients with obstructive sleep apnoea (OSA), daytime sleepi-
ness is routinely assessed with the Epworth sleepiness scale (ESS). It requires
the estimation of the likelihood to fall asleep in eight daily life situations. The
wording “This refers to your usual way of life in recent times” keeps the time
scale for this assessment vague. We were interested in the actual time frame used
by untreated OSA patients and patients treated with continuous positive airway
pressure (CPAP) to estimate their sleepiness.
Methods: A time scale with a range from “one day” to “30 years or more” was
printed on the backside of the ESS. Patients were asked to rate what “in recent
times” meant to them. In addition, ESS scores and type of visit (diagnosis (D),
treatment check (T)) were evaluated.
Results: 94 diagnostic and 73 CPAP patients participated. Diagnostic patients based
their sleepiness assessment on a median time frame of 24 months (1st quartile
(Q1) 12, 3rd quartile (Q3) 60 months). CPAP patients administered a significantly
(p<0.001) shorter time scale of six months (Q1 3 months, Q3 24 months). For
both groups, the time scale was independent from sleepiness severity (D r=0.039,
p=0.708, T r= -0.044, p=0.701). As expected, diagnostic patients were sleepier
than controls (median ESS score D 9 (Q1 6, Q3 13), T 6 (Q1 4, Q3 9), p<0.001).
Conclusion: Patients with untreated OSA use a surprisingly long time frame of
2 years to estimate their habitual sleepiness while CPAP-treated patients apply a
much shorter time scale of 6 months. This indicates an adjustment of the subjective
time scale due to treatment related changes and should be taken into account when
the ESS is used to document changes in sleepiness.

P4964
Diagnostic performance of the non-contacting device SleepMinder in
diagnosis of sleep apnea
Gerhard Weinreich1, Philip de Chazal2, Yi Wang1, Helmut Teschler1.
1Pneumology, Ruhrlandklinik - University Hospital, Essen, Germany;
2BiancaMed, NovaUCD, University College Dublin, Dublin, Ireland

Background: Due to the unattended design screening of sleep-disordered breath-
ing (SDB) has an error rate of 5-30%. Possible reasons for the screening failure
are off-centered or unfixed sensors. Therefore often another screening is manda-
tory which is both expensive and impeding for the patient. In order to minimise
screening failure it is desirable to develop non-contacting screening devices.
Methods: In 30 patients (5 no SDB, 19 obstructive sleep apnea, 6 central sleep
apnea) we studied the diagnostic accuracy of SleepMinder (Biancamed, Dublin,
Ireland) that was placed approx. 1m from the patient. SleepMinder emits a
very weak electromagnetic radiation (factor 10-100 less compared to common
household devices) and detects thorax and abdomen movement by measuring the
Doppler effect. The diagnostic accuracy was validated against respiratory inductive
plethysmography (RIP) in gold standard polysomnography (PSG).
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Results: Apnea-hypopnea index (AHI) of SleepMinder correlated well with PSG-
AHI on simultaneous application (r=0.90, p<0.001). For PSG-AHI cut-off >15/h
and SleepMinder-AHI cut-off >13.4/h, sensitivity was 77.3% and specificity was
100%. Furthermore, SleepMinder correlated with PSG regarding total sleep time
(r=0.59, p=0.001), sleep efficiency (r=0.49, p<0.006) and time to sleep (r=0.41,
p=0.03).
Conclusions: This study showed that SleepMinder, a non-contacting screening
device, detects sleep apnea with sufficient diagnostic accuracy. Moreover, Sleep-
Minder correlates with total sleep time, sleep efficiency and time to sleep.

P4965
Acoustic respiratory monitoring (ARM) as an adjunct to polysomnography
(PSG) in a sleep laboratory
Jeremy M. Goldin1, Phillip Dionysopoulos1, Naman Kohli1, Louis Irving1,
Simon Godfrey2, Noam Gavriely2. 1Sleep Lab, The Royal Melbourne Hospital,
Parkville, Australia; 2CMO, KarmelSonix Ltd., Haifa, Israel

Introduction: PSG helps elucidate the nature of sleep disturbance and daytime
somnolence (SD-DS) but does not include the objective measurement of wheeze
(Wz) or cough (C). Nocturnal Wz and C are important features of asthma and other
lung diseases and have been shown to disturb sleep. Awareness of nocturnal Wz is
low and often unreliable. We hypothesized that a proportion of patients referred to
a sleep laboratory because of SD-DS might be suffering from nocturnal Wz or C.
Methods: 69 unselected subjects (20 – 73 yo) referred to a sleep laboratory for
PSG complaining of SD-DS participated. No attempt was made to select patients
with asthma or chronic cough. PSG by standard methods and ARM (Pulmotrack,
KarmelSonix, Haifa, Israel) were adequate for all but 3 patients (5%). The analysis
was done minute by minute throughout the record where WheezeRATE (Wz%)
defined as% of duty cycle occupied by Wz and CoughCOUNT (CC) were mea-
sured. The present study concerns the detection of nocturnal Wz and C by ARM
without reference to the PSG data.
Results: The duration of the overnight ARM in the 66 subjects was 65 - 478 min
(median 439 min). Wz-minutes, defined as the number of minutes with a Wz%
>5% and C-minutes, the number of minutes with CC=>1 were determined. In
16/66 (24%) of patients Wz-minutes occupied more than 3% of the recording and
in 7/66 (10.6%) C-minutes occupied more than 2% of the recording with overlap
in 3 patients who had both Wz and C.
Conclusion: With 20/66 (30%) of unselected patients referred to an adult sleep
laboratory for SD-DS having nocturnal wheeze and/or cough, adding ARM to
routine PSG should be considered.

P4966
A new method to determine the site of upper airway obstruction using sleep
induced endoscopy in patients with obstructive sleep apnea
Marcelo G. Gregorio1, Marcia Jacomelli1, Naury Danzi-Soares2,
Fabiola Schorr2, Pedro R. Genta2, Geraldo Lorenzi-Filho2. 1Respiratory
Endoscopy, Pulmonary Division, 2Sleep Laboratory, Pulmonary Division, Heart
Institute (Incor), University of São Paulo Medical School, Sao Paulo, Brazil

We evaluated 12 male OSA patients, age= 54±10y; body mass index = 28.8±3.5
kg/m2 and apnea hypopnea-index = 39±18 events/h. The patients were monitored
by full polysomnography and sleep was induced by midazolam drip infusion.
The patients slept with a nasal mask attached to a flow generator capable of
producing positive and negative pressures. After obtaining stable breathing, mask
pressure was dialed down for 5 breaths to pre-established levels that induced flow
restriction and apnea. Obstruction of the upper airway at the retropalatal (PAL)
and retroglossal (GLOS) sites were classified as partial or complete by direct
endoscopy visualization.

Results: The midazolam dose used was 3.7±2,25 mg and the mask pressure used
to obtain flow restriction and apnea was 3.4±2.8 and 0.8±2.9 cmH2O, respectively.
The behavior of the upper airways of all patients during flow restriction and apnea
is presented below.

Flow restriction Apnea

Obstruction Partial Total Partial Total

Exclusive PAL 0 1 0 2
Exclusive GLOS 0 1 0 3
PAL + GLOS 7 3 0 7

Five patients (42%) presented exclusively retropalatal (n=2) or retroglossal (n=3)
obstruction during apena, suggesting that the site of obstruction is variable during
obstructive events. We conclude that this is a promising method that may help to
understand the mechanisms leading to OSA.

P4967
Interpretation of central and obstructive apnea event type varies widely
between scorers: An observational study
Andrew Thornton1, Parmjit Singh1, Warren Ruehland2, Peter Rochford2. 1Sleep
Disorders Service, Royal Adelaide Hospital, Adelaide, South Australia, Australia;
2Institute for Breathing and Sleep, Austin Health, Heidelberg, Victoria, Australia

Background: Accurate classification of respiratory events in sleep as central or
obstructive is critical to determining underlying pathophysiology and treatment.
Aim: To measure agreement in event classification in a group of scorers.
Methods: From June 2009 to Sept 2010, as part of a proficiency testing program
within Australian and New Zealand laboratories, 10 studies were distributed. Four
studies with AHI>40/hr and >10% of events scored as central or mixed apnea were
chosen for analysis. Studies were scored by up to 103 scorers (mean 80) in up to 24
laboratories. Scored studies were compared and events defined as concordant if they
overlapped in time. The majority of scorers indicated they used “Chicago” rules.
Results: There was major disagreement between scorers in classification of res-
piratory events. The figure shows a scatter plot of the percentage of all apnea
classified as central or mixed for each scorer and each study. A superimposed box
plot shows median, 25th and 10th percentiles.

Discussion: There is an expectation that scorers can accurately distinguish ob-
structive from central events. This observational study shows that interpretation
varies widely. This has important consequences for treatment of individuals and for
conduct of research studies. AASM rules may provide more clarity and improve
concordance but ongoing training and interlaboratory comparisons are essential.

P4968
Prediction of cardiovascular risk from nocturnal pulse wave signal – Results
from the ASIC multi center study
Ludger Grote1, Dirk Sommermeyer2,1 , Ding Zou1, Derek N. Eder1,
Jan Hedner1, Joachim Ficker3, Winfried Randerath4, Thomas Penzel5,
Bernd Sanner6. 1Department of Pulmonary Medicine, Sahlgrenska University
Hospital, Gothenburg, Sweden; 2Institute of Biomedical Engineering, Karlsruhe
Institute of Technology (KIT), Karlsruhe, Germany; 3Department of Pulmonary
Medicine, Clinic Nuernberg Nord, Nuernberg, Germany; 4Department of
Pulmonary Medicine, Bethanien Hospital, Solingen, Germany; 5Department of
Cardiology, University Hospital Charité, Berlin, Germany; 6Department of
Pulmonary Medicine, Bethesda Hospital, Wuppertal, Germany

Introduction: Analysis of multiple continuous physiological signals obtained
during sleep may provide a novel method to assess cardiovascular (CV) risk.
The autonomic state indicator (ASI) algorithm extracts variables reflecting arterial
oxygen saturation (SpO2) as well as cardiac/vascular function from a photoplethys-
mographic pulse wave and computes a CV risk index.
Methods: 327 subjects (227 male, age 55.1±13.6 yrs, BMI 30.1±6.4 kg/m2)
referred to five sleep centers in Europe were studied. Subjects were classified
according to 4 established CV risk matrixes (ESC/ESH, Framingham, PROCAM,
EU-SCORE). The photoplethysmographic signal was obtained during overnight
recordings. The ASI algorithm extracted patterns of the pulse wave and SpO2
signal by amplitude and time/frequency analysis. Five derived parameters were
used to determine the ASI risk score.
Results: Patients were classified into five risk classes according to the ESH/ESC
risk matrix. The computed ASI scores were 0.16 (±0.32), 0.25 (±0.37), 0.42
(±0.40), 0.75 (±0.34) and 0.71 (±0.38). High risk patients defined as ESC/ESH
classes 4/5 were identified with a sensitivity of 78.2% and specificity of 71.1%.
The ASI risk score was significantly associated with the Framingham risk score
(r=0.42, p<0.001), PROCAM score (r=0.45, p<0.001) and EU-SCORE (r=0.36,
p<0.001).
Conclusions: The ASI technique was found to enable recognition of subjects
with increased CV risk based on an overnight recording of a single photople-
tysmographic signal. Sleep appears to be a particularly useful window for this
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assessment. ASI may – based on physiological signals – provide a useful tool for
routine assessments in sleep and cardiovascular medicine.

513. Tuberculosis in pregnancy and childhood

P4969
A case-control study of the risk of adverse peri-natal outcomes due to
tuberculosis during pregnancy
Bassey Asuquo1, Arun Vellore2, Gareth Walters2, Heinke Kunst2. 1Department
of Respiratory Medicine, Queen Elizabeth Hospital, Woolwich, London, United
Kingdom; 2Department of Respiratory Medicine, Birmingham Heartlands
Hospital, Birmingham, West Midlands, United Kingdom

Aim: The West Midlands, UK has seen a persistent rise in cases of tuberculo-
sis (TB) in immigrants, and TB in pregnancy is more common amongst recent
migrants to a country. Diagnosis is often delayed due to non-specific, late presen-
tation, and this has been associated with prematurity and low birthweight (LBW).
We aimed to determine the risk of adverse peri-natal outcomes in women with TB
in pregnancy.
Methods: A case-control study was conducted at three hospitals in Birmingham,
comparing pregnant women with TB (2004-6; n = 24) with healthy pregnant
controls (n=72). Data concerning the course of pregnancy, birthweight and prema-
turity were collected from review of case notes. Healthy controls were matched
for age and socio-economic status. Uivariate analyses of low birthweight and
prematurity were undertaken, and a multivariate regression model constructed to
explain differences by ethnicity and prematurity.
Results: Estimated incidence of TB was 62/100,000 pregnancies. 54.2% cases
were pulmonary TB (41.7% extra-pulmonary; 4.2% both). Infants of mothers with
TB had significantly lower mean birth-weight compared to controls (2760g vs.
3140 g; p=0.028). Mean birth weight was lower in pulmonary TB than in extra-
pulmonary TB. Multivariate analysis explained LBW by prematurity (p<0.001)
but not ethnicity (p=0.19).
Conclusion: Pregnant women with TB are at higher risk of LBW infants. This is
particularly true of mothers with pulmonary TB. Mean duration of symptoms was
8.3 weeks so LBW is attributed to late presentation. Indeed patients have mild
symptoms that are confused with those of pregnancy. Therefore a high index of
suspicion and early referral and diagnosis is recommended.

P4970
Pregnancy: A risk for developing tuberculosis? A national cohort and
self-controlled case series study using UK primary care data
Dominik Zenner, Michelle Kruijshaar, Nick Andrews, Ibrahim Abubakar. Centre
for Infections, Health Protection Agency, London, United Kingdom

Introduction: Tuberculosis (TB) incidence has increased in the UK over the last
decade. The study of TB in pregnancy is important because of adverse outcomes
in mother and child. The aim of this study was to analyse the epidemiology of TB
in pregnancy in the UK, and establish, whether pregnancy is an independent risk
factor for TB in order to inform prevention and early detection strategies.
Methods: Using a cohort based on the UK General Practitioner Research Database
(GPRD), incidence rates (IR) and rate ratios (IRR) of TB events in three time
periods were compared using Poisson regression: pregnancy, a period of 6 months
post-partum, and outside of pregnancy. In addition TB risk was calculated using
a nested self-controlled case series (SCCS) analysis which implicitly adjusts for
time-bounds covariates.
Results: Combined pregnancy and post-partum TB rates (15.4 per 100,000 person
years, py) were significantly higher than rates outside of pregnancy (9.1 per 100,000
py, p=0.02). Compared to risk outside of pregnancy, TB risk was not significantly
increased during pregnancy (IRR 1.29, CI 0.82-2.03), but significantly increased
post-partum (IRR 1.95, CI 1.24-3.07), adjusting for age, region and deprivation.
These observations were confirmed in the SCCS (IRR 1.62, CI 1.01-2.58 and 1.03,
CI 0.64-1.65).
Conclusions: There is a significantly increased post-partum TB risk and this
is very likely pregnancy-related, but occurs post-partum due to administrative,
diagnostic or immunological delays. Our results can be used to raise clinicians’
awareness and inform targeted public health policy measures to minimise this risk.

P4971
Knowledge and attitudes about tuberculosis among non-medical students in
University of Novi Sad, Serbia
Miroslav Ilic1, Miroslav Tomic2, Vesna Kuruc3, Slobodan Pavlovic3,
Svetlana Kasikovic-Lecic3, Ivan Kopitovic4, Senka Milutinov4. 1Policlinic,
Institute for Pulmonary Diseases of Vojvodina, Sremska Kamenica, Serbia;
2Medical Faculty, Medicine, Novi Sad, Serbia; 3Tuberculosis, 4Urgent Pulmology,
Institute for Pulmonary Diseases of Vojvodina, Sremska Kamenica, Serbia

Introduction: Students’ knowledge and opinion about tuberculosis (TB) are very

important for recognizing early symptoms and signs of disease, prevention of late
in diagnosis of TB and influence on prevention and outcome of disease.
Goal: To define the non-medical students’ knowledge about TB (symptoms, way
of medical treatment, possible complications, comorbidity).
Material and methods: Prospective study comprised the non-medical faculties at
the University of Novi Sad, Serbia. The data were obtained by the questionnaire
filled in during October-November 2010.
Results: The total of 1139 students were questioned, average 19,7 year, most
women (n=794, 69.7%). The majority of students had a good knowledge about TB
(n= 891, 78.2%). The majority of questioned students knew that TB is infectious
disease (n=1093, 96%) that the main cause of TB is bacteria (n=887, 77.9%) as well
as it is curable disease (n=1079, 95.6%). Over 94% knew that cough is the main
cause of TB transmission. 62% questioned students considered that risk factors can
contribute the tuberculosis appearance (39.4% alcoholism, 66.3% poor nutrition,
74,7% smoking and 67.9% comorbidities). The students from Agricultural faculty
showed better knowledge against other students, p<0.001.The most of the students
(n=513, 45%) knew that TB incidence in the state area was decreasing.
Conclusion: Students of non-medical faculties at the University of Novi Sad
showed the good knowledge about TB. The best knowledge was noticed at the
students of Faculty of Agriculture. They also are well informed about TB presence
in the state and the effects of national and international guidelines implementation
in the country respectively.

P4972
Evaluation of tuberculosis diagnostic criteria in children
Soheila Khalilzadeh, Maryam Hassanzad, Nooshin Baghaie, Mohamad
Reza Boloorsaz, Ali Akbar Velayati. Pediatric Respiratory Diseases Research
Center, Shahid Beheshti University Masih Daneshvary Hospital, Tehran, Islamic
Republic of Iran Pediatric Respiratory Diseases Research Center, Shahid
Beheshti University Masih Daneshvary Hospital, Tehran, Islamic Republic of
Iran Pediatric Respiratory Diseases Research Center, Shahid Beheshti University
Masih Daneshvary Hospital, Tehran, Islamic Republic of Iran

Objectives: In this study we reviewed the diagnostic citeria for tuberculosis on
198 children diagnosed with TB
Material and methods: A cross-sectional, descriptive study was conducted on a
series of 525 children aged 1 to 15 years. Among 525 patients, 198 were diagnosed
with TB. Date of the study were collected from the patients recoreds, chest radio-
graphs and laboratory examinations.Demographic and diagnostic characteristics of
patients were reviewed by means of the available criteria.
Results: In this study 38.9% of patients were male and 61.1% were female.Among
all patients 34.5% were Iranian and 65.2% were Afghanis.In this study 82.8% of
patients reported close contact with TB. Among all patients 13.1% had extrapul-
monary tuberculosis, 72.7% had pulmonary tuberculosis and 14.1% had pulmonary
and extrapulmonary involvement.Frequency of TST, contact, clinical symptoms,
radiograph findings and bacteriology as diagnostic methods was 79.3%, 83.8%,
83.8%, 85.9%, and 58.1%, respectively. Due to our setting, 90.4% of patients
fulfill the criteria.
Discussion: The result of this study indicate the high diagnostic value of smear
and culture of gastric aspirate in children.How ever, it couldnt be considered as a
gold standard for diagnosis of TB in children. In addition the significant accuracy
of the available criteria was determined and it could be considered as an efficient
diagnostic setting in childhood TB diagnosis.

P4973
Neonatal tuberculosis and cardiac inflammatory myofibroblastic tumor
presenting as supraventricular tachycardia: A rarity of kinds
Maria Niña Banque. Pulmonary and Critical Care Medicine Section of Pediatric
Pulmonology, Philippine Heart Center for Asia, Quezon City, National Capital
Region, Philippines

This a case of a one month old female neonate who was admitted for respiratory
distress. On admission, electrocardiogram showed supraventricular tachycardia. A
2-D echo showed a mass anterior to the left ventricle and the right ventricular
outflow tract (RVOT). Chest radiograph showed a left upper lung haziness and
computed tomography (CT) scan of the chest showed a non calcified anterior me-
diastinal mass with central enhancement. Intramyocardial mass biopsy revealed a
large anteriorly located intramyocardial mass covering the RVOT, the great vessels
and a portion of the right atrium. Final histopathology result revealed inflammatory
pseudotumor, myofibroblastic in nature. Smooth muscle actin (SMA) was positive
in many localized spindle cells indicative of their myofibroblastic nature while
histiocyte markers- CD68 and S100 were both negative. Because of a high index
of suspicion, a tuberculosis work-up was done which showed that the patient
was positive for tuberculin test (18mm in diameter). Contact screening revealed 3
out of the 6 household contacts were positive for pulmonary tuberculosis. Patient
was started on anti-tuberculosis medications and on the fifth month of treatment,
the patient was asymptomatic, growing well and the mass regressed in size by
50%.
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P4974
Clinical and epidemiological patterns of pediatric patients with
mycobacterial disease at the TB reference centre in Milan
TAlice Repossi1, Monica Delmastro1, Maurizio Ferrarese1, Rita Lipreri2,
Giovanni Ferrara3, Luigi Codecasa1. 1TB Reference Centre- Villa Marelli
Institute, Niguarda Hosp, Milan, Italy; 2Pediatric Dept, Niguarda Hosp, Milan,
Italy; 3Respiratory Medicine Inst., University of Perugia and Terni, Terni, Italy

As in adults, occurrence of children TB has became quite rare in the last decades
in Italy. We report a survey of 269 consecutive cases of mycobacterial disease
(MD) in subjects under 18 yrs of age. diagnosed or referred to the Regional TB
Ref Centre from 2000 to 2010.
Results: 139 were M, 130 F, 113 were Italians, 156 immigrants, 135 < 5 yrs and
58 >14 yrs.
157 had an intra-thoracic disease, 91 extra-thoracic e 21 both. Among thoracic
disease lungs were involved in 97 pts, hilar-mediastinal lymph nodes in 92, and
pleura in 11. Of the extra-thoracic forms, 85 were in neck lymp nodes, 9 in other
lymp nodes, 8 were abdominal (peritoneal, mesenteric etc), 5 were bone disease,
3 skin, 1 genital, 1 urologic.
In 95 a microbiological confirmation was obtained: MT 55 pts, NTM 40 pts. In all
other acses diagnosis was based on demographic and clinical aspects, history of
contact with TB cases, histological results or immunologic tests (IGRA/TST).
Of the isolated NTM 25 were M. avium, 3 M.intracellulare, 2 M. scrofulaceum, 1
M. fortuitum, 1 M. malmoensis, 1 M. Haemofilum, 1 M. Kansasii, 1 M. Xenopi,
1 M. Lentiflavum e 4 M. could not be identified.
Medical, surgical or combined therapy guaranteed success in 239 pts, 2 had to
stop treatment for adverse events,% were transferred to other centres, 3 were lost
to follow up and 20 are still under treatment.

P4975
Child’s tuberculosis and the socioeconomic environment
Dana Sorina Alexandrescu1, Elena Barbu2, Felicia Dogariu2, Milena
Adina Man3, Bogdan Ratiu-Duma4. 1Internal Medicine, Transilvania University
– Faculty of Medicine, Brasov, Romania; 2Respiratory Medicine, Hospital of
Pneumofiziology, Brasov, Romania; 3Pneumology, University of Medicine and
Pharmacy – Faculty of Medicine, Cluj, Romania; 4Internal Medicine, Emergency
County Clinical Hospital, Brasov, Romania

Background: The family and socioeconomic environment influence the appear-
ance, treatment and the supervision of child’s tuberculosis. Most children of
different ages are infected by household contacts with active tuberculosis, es-
pecially parents or their relatives. Children exposed to adults with pulmonary
tuberculosis and AARB smear-positive sputum have a high risk for infection, and
the risk increases with the degree of contact.
Methods: This is a retrospective study which gathered the 22 children with tu-
berculosis disease aged 0-14 years from the county of Brasov, Romania. These
children received antituberculosis treatment in 2010. Most of these children were
admitted to hospital and they emanate from old foci with a great number of
tuberculosis sources and low treatment compliance. We have analyzed the family,
social and ecomomical environment of these chlidren’s living.
Results: In 59% of the studied families, both parents are not employed. Only one
parent is employed in 18% of the cases and in 9% of the families one parent is
floater and the other one is unemployed. Both parents are employed in 14% of the
families. Many parents from the studied families are employed abroad or they are
recently returned in the family and are unemployed. 45.4% of the families have
low accessibility to medical assistance.
Conclusion: Child’s tuberculosis is well affixed to epidemiological interest foci
in which medical and social education are important. They are embedded to the
ecomomical environment. Child’s tuberculosis prevention is necessary as early as
contact phase. Educating the people to increase treatment’s compliance is able to
reduce school absenteeism and the economic hospital admission costs.

P4976
Problems with poor study adherence in a tuberculosis research project in
children in Tanzania
Thomas Nørrelykke Nissen1, Michala Vaaben Rose1, Godfather Kimaro3, Sayoki
G. Mfinanga3, Pernille Ravn2. 1Clinical Research Unit, Hvidovre Hospital,
Hvidove, Denmark; 2Unit for Infectious Diseases Q, Herlev Hospital, Herlev,
Denmark; 3NIMR Muhimbili, National Institute of Medical Research, Dar es
Salaam, Tanzania, United Republic of

Background: In clinical research poor follow-up has a significant effect on the
validity of the data collected, affecting both the results and conclusions. For a
diagnostic TB study, follow-up over time can be crucial to verify the presence or
absence of active TB.
Objectives: 1) to identify factors influencing patient adherence to attend follow-up
examination. 2) A qualitative evaluation of reasons for not attending follow-up
examination.
Methods: 1) Baseline data such as health characteristics and demographic data
from all the included patients were drawn from a TB study database. Risk factors
for not attending follow-up were determined. 2) Semi-qualitative interviews of
caretakers were used to investigate patients’ experiences and challenges in relation
to attend follow-up examination.

Results: Only 61% showed up for the follow-up examination. Being treated for ac-
tive TB was a positive predictor for attending follow-up. OR: 0.24, CI: (0.12-0.50),
p-value <0.001. Receiving money for the bus fare was also a positive predictor for
attending follow-up. OR: 0.008 and CI (<0.001-0.06). P-value <0.001. Limited
financial resources and poor communication are issues related to poor adherence.
Conclusion: Patients lost to follow-up is a significant problem. We found, that
receiving money for the transport to the hospital is crucial for patient adherence.
Children with active TB had a significant higher frequency of attending follow-up.
All TB patients attend the TB clinic at the hospital frequently, which could explain
the better adherence to follow-up.

P4977
Serial interferon-gamma release assay in children younger than 5 years with
latent tuberculosis infection
Natasa Nenadic1, Branka Kristic-Kirin1, Ivan Pavic2, Renata Zrinski Topic3,
Ivka Zoricic-Letoja1, Slavica Dodig3. 1Department of Pulmonology and
Allergology, Srebrnjak Children’s Hospital, Zagreb, Croatia; 2Department of
Pulmonology and Allergology, Clinical Hospital Sisters of Mercy, Zagreb
Children’s Hospital, Zagreb, Croatia; 3Department of Laboratory Medicine,
Srebrnjak Children’s Hospital, Zagreb, Croatia

Background: Interferon gamma release assays (IGRAs) play an important role in
diagnosis of latent tuberculosis infection (LTBI), but there is paucity of data about
IGRA dynamic values, especially in children younger than 5 years.
Aim: To evaluate the performance of serial IGRA and tuberculin skin testing
(TST) in children younger than 5 years with LTBI.
Methods: We included 11 BCG vaccinated children younger than 5 years with
LTBI. The commercial IGRA (QuantiFERON TB Gold In-Tube®, QFT-GIT),
Cellestis Ltd, Carnegie, Australia) was performed two times, before and at the end
of 6-month chemoprophylaxis. The cut-off value for positive findings of IGRA
was ≥ 0.35 kIU/L. The TST was performed using 2 IU (0.1 mL) of purified
protein derivative Tuberkulin PPD RT 23 SSI (Statens Serum Institut, Denmark)
according to the Mantoux method and transverse diameter of the induration was
measured after 72 hours.
Results: IGRA values were 8.87±2.01 kIU/L and 8.02±1.99 kIU/L, before and
after chemoprophylaxis, respectively, which suggests a slight, insignificant de-
crease (p=0.89). There was no significant difference in PPD values before (12±2
mm) and after (14±2 mm) the treatment, p=0.50.
Conclusions: Although the prophylaxis was used, both IGRA and PPD values,
remained elevated during the period of 6 months in children with LTBI. Further
research is needed to clarify the role of serial IGRA in children up to 5 years.

P4978
A comparison of QuantiFERON-TB Gold In-Tube test and new
QuantiFERON-Microtube assay in children suspect of active TB and adults
with active TB
Michala Vaaben Rose1, Inge Kroidl2, Michal Hoelscher3, Godfry Mfinanga4,
Pernille Ravn5. 1Institute for Microbiology and Immunology, University
Copenhagen, Copenhagen, Denmark; 2NIMR-Mbeya, National Institute for
Medical Research, Mbeya, Tanzania, United Republic of; 3Dpt. Infectious
Diseases and Tropical Medicine, University of Münich, Münich, Germany;
4NIMR-Muhimbili, National Institute of Medical Research, Dar es Salam,
Tanzania, United Republic of; 5Dpt.for Infectious Diseases, University Hospital
Herlev, Herlev, Denmark

Background: The use of Quantiferon-TB Gold In-Tube test (QFT) in children is
limited by volume of blood required. A Quantiferon Microtube (QFT-MT) using
only 0.9ml of blood is being evaluated.
Objective: Comparing performance of QFT and QFT-MT for diagnosing TB
infection in children and adults.
Methods: 160 children suspected for TB and104 adults with smear-positive TB
were tested with QFT, QFT-MT, and TST.
Results: Among 160 children, 24 (15%) were QFT and 30 (18.8%) QFT-MT-
positive, p=0.37 and 40 (25%) were QFT- and 34 (21.3%) QFT-MT-indeterminate,
p=0.43.
Among 104 adults 76 (73.1%) were QFT- and 81 (77.9%) QFT-MT positive;
p=0.42; 21 (20.2%) and 7 (6.7%) were QFT- and 10 (9.6%) QFT-MT-indeterminate,
p=0.41. The proportions of positive, negative and indeterminate results of QFT
were similar between the two IGRA.
In children clincially diagnosed with active TB, positivity rates of QFT and QFT-
MT were surprisinly low; 21.4% and 31.1% (p=0.29) and much higher in adults
with microscopy confirmed TB (84.6% and 95.2% respectively (p=0.05). Test
performance between the two IGRAs was comparable with moderate concordance
(76.3%, k=0.57) in children and 80.8%, k=0,52) in adults. The study team found
it easy to use the QFT-MT system
Conclusion: Overall the performance of the QFT-MT test using 0.9ml of blood
was equal to the QFT test using 3 ml of blood. The low sensitivity of both tests
in children suggests difficulties in diagnosing TB in children as often descirbed.
Considering the potential benefits of QFT-MT in testing young children and infants
we suggests that further investigations of the test performance are warranted.
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P4979
Contact tracing among the classmates of a 15 year old smear negative
pulmonary tuberculosis
Nooshin Baghaie, Soheila Khalilzadeh, Mohammad Reza Boloorsaz,
Nazanin Parsanejad. Pediatric Respiratory Disease Research Center, Shahid
Beheshti University, Tehran, Islamic Republic of Iran Pediatric Respiratory
Disease Research Center, Shahid Beheshti University, Tehran, Islamic Republic of
Iran Pediatric Respiratory Disease Research Center, Shahid Beheshti University,
Tehran, Islamic Republic of Iran Pediatric Respiratory Disease Research Center,
Shahid Beheshti University, Tehran, Islamic Republic of Iran

Objectives: This study aimed to identify the infected or disease cases among
contacts of the 15 year old girl with Smear Negative Pulmonary tuberculosis in an
school outbreak and establish prophylaxis and treatment needed.
Methods: 52 contacts were screened by a tuberculin skin test and Chest X ray
initially, Those children who had either a positive PPD or an abnormal chest X-ray
were candidate for a tripled Gastric washing (Smear, Culture, Polymerase chain
reaction (PCR)) and a Chest spiral CT scan.
Results: 20 contacts (38%) were considered as an infected due to either positive
TST or abnormal Chest X-Ray. 28% had a positive Tuberculin Skin Test. Conse-
quently 3 (5.7%) cases of active TB were identified through our investigations.
Conclusion: Our study suggest that even children with TB, who may have a
negative smear, can transmit infection to others and therefore should be considered
infectious until proven otherwise and contact tracing should be considered for
contacts of all symptomatic pulmonary tuberculosis children.

P4980
Interferon-gamma release assays (IGRA) for latent tuberculosis infection
(LTBI) in children
Rizwan Ahmed1, Deborah Gascoyne- Binzi2, Sandy Moffitt1, Timothy Collyns2,
John Watson1. 1Respiratory Medicine, Leeds Teaching Hospitals NHS Trust,
Leeds, United Kingdom; 2Department of Microbiology, Leeds Teaching Hospitals
NHS Trust, Leeds, United Kingdom

Background: IGRA, QuantiFERON®-TB Gold in-tube (QFT-GIT) & T-
SPOT.TB®(T-Spot), are widely used to detect LBTI in adults. There is paucity of
data regarding their use in children (<16 yrs old), but their use in this group is
increasing [1]. One of the key reported problems in children is high incidence of
indeterminate results. Studies in adults have shown this can be minimized with
early incubation of QFT-GIT blood samples. In Leeds there is close co-ordination
between medical & nursing staff collecting bloods, and the local laboratory pro-
cessing them with prompt transport of samples and the aim to incubate samples
within 4 hours of collection.
Methods: We retrospectively reviewed all the IGRA tests performed in children,
for contact & new entrant screening, in our TB service between 2008 & 2010, to
look at our indeterminate rates.
Results: A total of 188 IGRA tests were performed. T-Spot was undertaken almost
exclusively in children under 1 year. None of our cohort had indeterminate IGRA
results with QFT-GIT or T-Spot.

Table 1

Age (yrs) Number of tests performed Indeterminate Results Negative tests Positive tests

QFT-GIT
<5 18 0 15 3
5–10 39 0 28 11
11–15 111 0 92 19

T-Spot
<5 18 0 18 0
5–10 2 0 2 0
11–15 0 0 0 0
All <16 188 0 155 33

None of the children were diagnosed with active TB (multiple samples were sent
for TB culture from 4 children).
Conclusion: A definitive IGRA result is achievable in otherwise healthy children
with close liaison between clinical and microbiology staff, prompt transfer of
blood samples and incubating QFT-GIT samples within 4 hours of collection.
Reference:
[1] Ling, D.I. et al. Immune-based diagnostics for TB in children:what is the

evidence?Paed Resp Reviews. 2011;12(1):9-15.

P4981
Evaluation of QuantiFERON-TB Gold Assay in detecting latent and active
infection with mycobacterium tuberculosis in group of Egyptian children
Maha Ghanem1, Nefesa Refaat2, Heba Rashed3. 1Chest Department, Assiut
University Hospital, Assiut, Egypt; 2Pediatrics Department, Assiut University
Hospital, Assiut, Egypt; 3Clinical Pathology Department, Assiut University
Hospital, Assiut, Egypt

Background: QuantiFERON-TB Gold In-Tube [QFG-IT] showed good diagnostic
accuracy for active and latent TB in adults; limited studies have been performed
in children, none in Egypt.

Methods: In a hospital-based prospective study, diagnostic accuracy of the tuber-
culin skin testing (TST) and QFG-IT were assessed in a cohort of 112 children
(mean age 6.98±4.44, range 0.7-16); control not exposed (n=20), latent tubercu-
losis (n=42), active tuberculosis (n=50).
Results: In confirmed active TB, TST was positive in 24 out of 26 cases (92.31%),
compared to 37 out of 50 cases (74%) for QFG-IT. None of the 2 tests performed
significantly better than the other (p=0.109).
In latent TB infection (LTBI), TST was positive in 24 out of 26 cases (92.31%),
compared to 37 out of 50 cases (74%) for QFG-IT. Despite that QFG-IT performed
better than TST; this was not statisticaly significanct (p=0.062).
Significantly higher number of positive QFG-IT and TST were seen in children
older than 5 years compared to younger children (p=0.009, and 0.007, consecu-
tively). The 2 tests did not show significant differences between those who had
confirmed pulmonary and extra-pulmonary TB (p>0.05).
The overall agreement between the 2 tests was good (84.21%, κ 0.677).
Conclusions: QTG-IT did not show higher diagnostic value in confirmed active
childhood TB. Both QFG-IT and TST perform better in children older than 5
years than in younger population. Positive QFG-IT supports the diagnosis of TB
in TST positive children. Negative QFG-IT does not exclude active TB. If used
for diagnosis of LTBI, QFG-IT could significantly reduce the numbers of children
receiving chemoprophylaxis.

P4982
Diagnostics of the latent TBC infection (LTBI) activity in children
Nataliya Stavitskaya1, Alla Doroschenkova1, Roman Khanferyan2. 1Infectious
Disease and Phtysiopneumology, 2Immunology, Kuban State Medical University,
Krasnodar, Russian Federation

Material and methods: Under observation there were 118 children with LTBI
and 129 diseased children with local forms of lung tuberculosis. The concentra-
tion of key cytokines IFNr, IL4, IL10, IL18 in blood serum was identified with
immunoferment method.
Results: To comparatively study the correlation of functioning of Th1 and Th2
cells in the immune response, we introduced the notion of “Cytokine index”. Ac-
cordingly, the secretorious activity of T-helpers of the 1 and 2 type we determined
by quantitative correlation of the key cytokines IFNr/IL4 and IL18/IL10. It was
determined that in comparison with a control group (30 noninfectious children)
average values of IFNr content increased in diseased children in 2,4 times, in
healthy with LTBI – in 3,6 times. By analogy, the values of IL18 increased in the
diseased in 2,9 and in healthy children with LTBI – in 4,5 times. The obtained
results underline the oneway direction of the immune response to TBC infection,
appeared in organism. In diseased children the quantitative index of correlation of
the key cytokines IFNr/IL4 lessened to 1,4 times (in a control group – to 2,3). In
infectious children this index was equal to 1,9. The correlation of the other two
nonetheless important cytokines IL18/IL10 in the differentiating of T-lymphocites
in very indicative: in both groups the cytokine index appeared to be lowered to 1,4
and 1,9, which was caused by the increase of IL10 almost in 5 times as compared
with the control group (2,3).
Conclusion: The IL18/IL10 obtained results allow of IL18/IL10 introducing into
clinical practice quantitative evaluation of correlation of Th1 and Th2 hence to
diagnose the LTBI progress.

P4983
Tuberculosis detection in children and adolescents using diagnostic testing
based on tuberculosis recombinant protein E SAT6-CFP10 (diaskintest)
Ludmila Slogotskaya1, Elena Ovsyankina1, Vitaliy Litvinov1,
Yakov Kochetkov1, Petr Seltsovsky1, O. Senchikhina1, L. Stakheeva1,
Dmitriy Koudlay2. 1Clinical Research, Scientific and Clinical Anti-Tuberculosis
Center, Moscow, Russian Federation; 2Research, Pharmstandart, Moscow,
Russian Federation

Background: Until recently, the tuberculin skin test (TST) has been the only
diagnostic method for latent tuberculosis infection (LTBI). However, the speci-
ficity of TST is low, because the purified protein derivative (PPD) used for TST
contains numerous M. tuberculosis (MTB) antigens that are almost identical to
BCG antigens or similar to non-TB mycobacterium (NTM) antigens. Of those 99%
BCG vaccinated in Russia it is very difficult to diagnose LTBI. DIASKINTEST
(DST) consists of two MTB-specific antigens - ESAT-6 and CFP-10, which are
absent in all M. bovis BCG substrains and in most of NTM antigens. Aim was to
evaluate to evaluate the role of DST in TB detection.
Method: 1675 children and adolescents with conversed tuberculin reaction, re-
action size increased by more than 6 mm, hyperergy, TB contacts (social and
household) received the Mantoux test with 2 TU PPD-L and DST 0.2 mkg/0.1 ml.
Result: 95,8% -TST-positive. 349 (20,8%) - DST- positive, all - chest X-rayed
plus computer tomography (CT). TB was diagnosed in 148 (42,4%). Out of them
6 were initially DST negative but after 3 months DST was repeated and resulted
positive- active TB was diagnosed. In 19 (5,5%) TB was in the calcination phase.
9 TB contacts with established TB were DST-negative. All had BCG vaccination.
4 children one year old, probably, had not developed immunity. Two had contacts
with TB/HIV parents.
Conclusion: DST allows detecting TB in 42,4% of cases. DST negative reaction
could be in early aged TB patients – when immune response has not been developed
yet. DST positive reaction may develop later in vaccinated children.
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P4984
Diagnostic value of non-specific humoral immune changes in children
investigated for tuberculosis by skin test and bacteriology
Marina Spinu1, Carmen Monica Pop2, Carmen Dana Sandru1, Daniel Cadar1,
Mihaela Niculae1, Pompei Bolfa1. 1Infectious Diseases, USAMV, Faculty of
Veterinary Medicine, Cluj-Napoca, Cluj, Romania; 2Pneumo Phtysiology, UMF,
Cluj-Napoca, Cluj, Romania; 3Pathology, USAMV, Faculty of Veterinary
Medicine, Cluj-Napoca, Cluj, Romania

It was suggested that repeated skin tests (IDR) used to diagnose childhood tu-
berculosis (TB) potentially change the immune response of the host. Adaptive
cell-mediated immunity is the most important in protection against TB, but there
is no information on the changes in the dynamics of immune globulins (Ig) and
circulating immune complexes (CIC) in these patients. We hypothesized that the
changes would be dependent on both the skin test results and bacteriological (BK)
category of the subjects. The study was carried out in three groups of children, 1 to
17 years old, positive to both skin test and bacteriology (IDR+BK+, n=18), positive
to the skin test but negative for bacteriology (IDR+BK+, n=12) and negative to
skin test, but positive for bacteriology (IDR-BK+, n= 9). Serum samples were
subjected to total immunoglobulin (Ig) and immune complexes measurements
(CIC), carried out by 0.24% zinc sulphate and 4.2% polyethylene glycol precipi-
tation tests, respectively. Optical densities (optical density units, ODU) were red
spectrophotometrically. The statistical significance of the results was estimated by
Student’s t test.

Table 1-Total Ig and CIC levels of children tested for tuberculosis

ODU IDR+ BK+ IDR+ BK– IDR– BK+

Total Ig 0.408±0.126 0.375±0.099 0.586±0.141*
CIC 0.014±0.013 0.014±0.004 0.024±0.009*

*p<0.05.

The highest concentration of immune globulins and circulating immune complexes,
statistically significantly different (p<0.05), found in the IDR-BK+ group indi-
cated the dependence of humoral changes on the presence of bacteria, rather than
related to IDR, suggesting an added diagnostic value by use of these non-specific
serological tests.

P4985

WITHDRAWN

514. Integrated care and telehealth in primary
care

P4986
Perspectives of patients and healthcare professionals on the impact of
telemedicine on hospital admissions for chronic obstructive pulmonary
disease (COPD): A nested qualitative study
Peter Fairbrother1, Hilary Pinnock1, Janet Hanley2, Lucy McCloughan1,
Allison Todd1, Brian McKinstry1. 1Centre for Population Health Sciences - GP

Section, Medical School, University of Edinburgh, Edinburgh, United Kingdom;
2Centre for Integrated Healthcare Research, School of Nursing, Midwifery, and
Social Care, Edinburgh Napier University, Edinburgh, United Kingdom

Background: Early identification of exacerbations in COPD reduces hospital
admission and may slow disease progression. There is increasing interest in
telemedicine to support timely self-management of exacerbations. The TELE-
SCOT randomised control trial based in Lothian, Scotland, is investigating the
impact of a tele-monitoring service for COPD.
Aims: To explore the views of patients and professionals participating in the trial
about the impact of telemetry on hospital admissions.
Method: We undertook semi structured interviews with patient and professional
participants at different time points in the TELESCOT COPD trial. Transcribed,
coded data was analysed thematically. Interpretation was supported by multidisci-
plinary discussion.
Findings: 38 patients (47% male, mean age 67.5 years) and 32 professionals
provided 70 interviews. Both patients and professionals considered that home
tele-monitoring reduced the risk of hospital admission. Patients used teledata to
determine their state of health and to validate their decision to contact healthcare
professionals earlier in order to prevent admission. Professionals emphasised the
role of telemetry in encouraging compliance and facilitating patient self manage-
ment as a means of reducing admissions, though they also expressed concern that
telemonitoring may increase patient dependence on services. The impact on the
cost of services was a concern.
Conclusions: Enthusiasm for tele-monitoring as a means of reducing admissions
is tempered by concerns about increased demand on support services.
Funding: Chief Scientists Office, Scottish Government.

P4987
Electronic patient record as a facilitator to guideline based asthma
management
Jean Holohan, Louis Coyne, Francis Guiney, Pat Manning, Basil Elnazir,
Eamonn Shanahan, Terry O’Connor, Muireann Ni Chroinin, Netta Williams,
Rhonda Forsythe, Pamela Logan. Research and Education, Asthma Society of
Ireland, Dublin, Ireland; Respiratory, HSE Regional Hospital Mullingar,
Mullingar, Ireland; Paediatric Respiratory/General Medicine, Adelaide and
Meath National Children’s Hospital, Tallaght, Dublin, Ireland; General Practice,
Farranfore Medical Centre, Farranfore, Killarney, Ireland; Respiratory, Mercy
University Hospital, Grenville Place, Cork, Ireland; Paediatric Respiratory, Cork
University Hospital, Wilton, Cork, Ireland; Professional Development
Coordinator for Practice Nursing, Health Service Executive Dublin North East,
Swords, Ireland; Director of Pharmacy Services, Irish Pharmacy Union, Dublin,
Ireland

Prior to the initiation of this project there was no consistent guideline based
approach to an asthma consultation in primary care in Ireland. There is a variety
of practice management systems but no consistent asthma module leading to
variations in asthma management.
The Asthma Society of Ireland (ASI) collaborated with the Irish College of General
Practitioners (ICGP) to develop locally modified GINA Guidelines as an initial
step to developing an asthma specific Electronic Patient Record (EPR). The EPR
was tested in 25 primary care sites; attitudes towards the EPR were evaluated using
a 5 point Likert Scale.
The EPR captured demographic data, guided the consultation along a guideline
based pathway through diagnosis, lung function tests, evaluation of asthma control
according to GINA status, recorded medication and flu vaccinations, aided treat-
ment selection in a step by step approach, identified patient educational priorities
and objectives for next consultation. Data could be extracted to form a standardised
referral letter to A&E or consultant. It provided a platform to develop personal
action plans for the patient.
Healthcare professionals (HCP) found the EPR easy to use (65%). EPR aids
diagnosis (68%), assessment (90%), treatment selection (82.5%), and monitoring
control (80%), facilitates patient education (85%) and helps with development of
personal action plans (65%).
HCP in primary care agreed that an asthma specific EPR facilitates guideline based
asthma management. This EPR will provide the template for an asthma module in
practice management systems in Ireland and ASI has engaged with stakeholders
on the module development.

P4988
The effect of integrated care on asthma control
Maarten Prinsen1, Ellen Van Heijst2, Siegrid Schokker1, Corina de Jong1,
Roland Riemersma1, Jan Willem Kocks1, Thys van der Molen1. 1Department of
General Practice, University Medical Center Groningen, Groningen,
Netherlands; 2Asthma and COPD Service, LabNoord, Groningen, Netherlands;
3Groningen Research Institute for Asthma and COPD, University Medical Center
Groningen, Groningen, Netherlands

Background: Integrated care of respiratory patients has often been advocated,
however, the effect on patient outcome is not clear.
Objective: To describe the effect of an integrated care system on asthma control.
Method: We developed an integrated care system for communication between
pulmonologists and General Practitioners (GP). In this system patients with res-
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piratory problems complete questionnaires (history, control and health status) and
visit the laboratory for spirometry. These data are collected and uploaded to a
central server. Based on these data without seeing the patient and supported by a
decision support system the pulmonologists (n=9) give advice about diagnosis and
treatment to the GP (n=250), who treats the patient.
Results: From a total of 7877 patients referred to our integrated care system 3721
patients were diagnosed with asthma. In 889 of these patients ACQ data were
available at baseline and follow up. The median ACQ scores at baseline (1.0)
proved to be significantly different from the median ACQ scores of the follow
up visit (0.7) (Z= -8.81, p <0.001). Improvement of asthma control ≥ MCID
(0.4) was measured in 32% of patients (n=284). Additionally the results showed
deteriorated asthma control in 15% of patients (n=134) and unchanging asthma
control in 51% of patients (n=454).

Table 1. Amount of patients per ACQ cut-off value per visit

Baseline Second visit

ACQ Cut-Off <0.75 Stable Frequency 373 496
Percent 42 55,8

0.75–1.50 Frequency 251 199
Percent 28,2 22,4

>1.5 Unstable Frequency 265 194
Percent 29,8 21,8

Patients grouped per ACQ cut-off per visit.

Conclusions: This integrated care model improved asthma control.

P4989
Telespirometry in the Netherlands
Christian F. Melissant1, Joep Hoevenaars2. 1Pulmonology, Spaarne Hospital,
Hoofddorp, Netherlands; 2Telemedical Centre, Ksyos, Amstelveen, Netherlands

Diagnosing obstructive pulmonary disease has proven difficult in primary prac-
tice, leading to incorrect referrals. In telespirometry general practitioners (GPs)
digitally consult pulmonologists for advice on spirometry. We hypothesized, that
telespirometry, applied after patient selection by the GP, would reduce referrals
and improve triage of referrals.
GPs log on to a secured web-based teleconsultation system (KSYOS) and send
a lung function (PDF) and - voluntarily - some clinical information to the pul-
monologist. Its purpose was to ask advice or to prevent referral. 293 closed
teleconsultations were analyzed.
The GP answers two quality indicators, before (Q1) and after (Q2) each telecon-
sultation:
(Q1:) Without telespirometry, would you have referred this patient to the hospital?
(Q2:) Will you refer this patient to the hospital?

Quality indicator results

Q2 = yes Q2 = no Total

Q1 = yes 26 75 101
Q1 = no 42 150 192
Total 68 225 293

n=293.

Of the total 101 teleconsultations intended for referral, 75 referrals (74%) were pre-
vented. Of 192 teleconsultations intended for advice (2/3 of all teleconsultations),
42 patients (22%) were referred after teleconsultation.
Although still small numbers, this analysis shows a reduction in referrals to the
pulmonologist, which in times of necessary cost-reduction is very interesting and
helpful for insurance companies. Furthermore, teleconsultations showed initially
unforeseen referrals, consisting of patients having a pulmonary disease, who
needed to be investigated more properly in hospital.

P4990
RECODE: RCT on effectiveness of integrated COPD management in
primary care
Annemarije Kruis1, Melinde Boland2, Pim Assendelft1, Jacobijn Gussekloo1,
Apostolos Tsiachristas2, Maureen Rutten2, Jaap Sont3, Niels Chavannes1.
1Public Health and Primary Care, Leiden University Medical Centre, Leiden,
Netherlands; 2Institute for Medical Technology Assessment, Erasmus University,
Rotterdam, Netherlands; 3Medical Decision Making, Leiden University Medical
Centre, Leiden, Netherlands

Background: There is insufficient evidence of the (cost)effectiveness of primary
care COPD disease management programmes.
Aim and objective: To evaluate the (cost)effectiveness of an ICT-supported, in-
tegrated, multidisciplinary disease management program for primary care COPD
patients. We expect health care providers to improve inter-collegial communica-
tion, personalized treatment planning and better adherence to guidelines. As a
result, we expect quality of care and quality of life in patients to improve.
Methods: The study has a two-group cluster-randomized design in which 40
clusters of primary care teams are being randomized. Required sample size is 1080
COPD patients, in accordance with GOLD. Few exclusion criteria are applied. The

intervention consists of a multidisciplinary course (2 days) in which primary care
givers (general practitioners, practice nurses, physiotherapists, dieticians) within a
particular region are trained as a team. The course will emphasize efficient task
delegation within the team, active patient involvement in treatment planning, and
designing time-contingent practice plans. Primary outcome is difference in health
status as measured by Clinical COPD Questionnaire (CCQ). Programme costs,
costs of healthcare utilization and productivity loss will also be calculated. Primary
endpoint is at 12 months, while total study duration is two years.
Results: Until now 496 patients have been included, which preliminary baseline
means of FEV1/FVC ratio 56%, FEV1 65% predicted, CCQ score 1.65, MRC
score 2 and EQ-5D score 0.71.
Conclusion: The RECODE study is a cluster randomized trial which will provide
insight in the cost-effectiveness of this particular primary care COPD disease
management programme.

P4991
Diagnosing COPD and asthma in primary care in Israel – The challenge and
the change
Eithan Brodsky, Sigal Ringel, Meir Raz. Jerusalem and Shfela District, Maccabi
Healthcare Services, Tel Aviv, Israel

Background: Under-diagnosis and misdiagnosis of COPD and Asthma leads to
inadequate treatment and incorrect use of healthcare resources. Maccabi Healthcare
Services,one of the leading HMOs in Israel, has decided to promote the correct
diagnosis by the primary physician and to establish a computerized patient register
based on validated diagnoses.
Objectives: 1.To increase the ability of diagnosing COPD and Asthma at the
primary care level. 2. To validate the currently exist diagnoses that in the medical
files. 3. Diagnostic standardization and later – treating these diseases according to
the standard clinical guidelines.
Methods: 1. Developing the ability to conduct spirometry in Maccabi clinics,
according to the referral of primary physicians or Allergy or Pulmonology spe-
cialists. 2. Developing a flow process to interpret and report spirometry results in
the patient’s central medical records by Pulmonology specialists. 3. Establishing a
computerized register of COPD and Asthma patients. 4. Training among designated
technicians and increasing knowledge and awareness among primary physicians
regarding validated diagnosis of lung diseases.
Results: Since the inception of the service at the end of 2009, spirometry devices
were placed in 13 primary care clinics in the Jerusalem and Shfela region, approx.
2200 patients underwent a spirometry examination, and an computerized register
based on validated diagnoses is currently being completed.
Conclusions: Early diagnosis among high-risk populations will promote appropri-
ate treatment. Validation of the diagnoses will enable the system to properly deal
with the more accurate level of the rising morbidity of COPD and Asthma.

P4992
Successful implementation of asthma guidelines in Thailand: The Easy
Asthma Clinic model
Watchara Boonsawat. Srinagarind Hospital, Khon Kaen University, Khon Kaen,
Thailand

Introduction: Asthma management guidelines were published in Thailand in 1994
and revised in 1997 following the publication of the GINA guidelines. However,
the audit made by the National Health Security Office (NHSO) showed that asthma
management in Thailand fell short of the goals determined for long-term asthma
care indicated the failure of guidelines implementation.
Method: We have developed Easy Asthma Clinic Network as a model to enhance
the implementation of GINA guidelines in Thailand since 2004. Easy Asthma
Clinic runs by GPs in general hospitals. In the clinic we simplified asthma guide-
lines and organized the system to facilitate the team work, emphasized the role of
nurses and pharmacists to help doctors. We also developed on-line web database
for registering and monitoring patients.In 2009 NHSO support the set up of Easy
Asthma Clinic in all hospitals in Thailand.
Results: Easy Asthma Clinic was set up in more than 900 hospitals in Thailand.
99,535 asthmatics were registered with 548,583 visits. Easy asthma clinics im-
prove quality of asthma care in general hospitals. Peak flow measurement were
improved from 1.08% to 98.47% of the visits. Inhaled corticosteroids used in-
creased 10.92% to 79.30%. Asthma controlled were achieved in 23.19% of visits
and partly controlled in 46.35%.
Conclusions: Setting up Easy Asthma Clinic help implementation of asthma
guidelines in Thailand.

P4993
The effect of integrated care on health status in COPD
Maarten Prinsen1, Ellen Van Heijst2, Siebrig Schokker1, Corina de Jong1,
Roland Riemersma1, Jan Willem Kocks1, Thys van der Molen1. 1Department of
General Practice, UMC Groningen, Groningen, Netherlands; 2Asthma and
COPD Service, LabNoord, Groningen, Netherlands; 3Groningen Research
Institute for Asthma and COPD, UMC Groningen, Groningen, Netherlands

Background: Integrated care of respiratory patients has often been advocated.
However, the effect on outcome in COPD patients is unclear.
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Objectives: To describe the effect of advice from an integrated care system on
health status in COPD patients.
Method: We developed an integrated care system in which pulmonologists pro-
vide diagnostic support to the General Practitioner (GP). Patients with respiratory
problems complete questionnaires (history, control and Clinical COPD Question-
naire (CCQ)) and visit the laboratory for spirometry. These data are collected
and uploaded to a central server. Based on these data without seeing the patient
and supported by a decision support system the pulmonologists (n=9) give advice
about diagnosis and treatment to the GP (n=250) who treats the patient.
Results: From 7877 patients referred to the integrated care system 1331 patients
were diagnosed with COPD. In 310 of these patients CCQ data were available
both at baseline and follow up (3 months or 1 year). The median CCQ score of
the baseline visit (1.1) proved to be significantly different from the median CCQ
scores on the second visit (1.0) (Z= -2.48, p=0.013). Improvement of health status
≥ the minimal clinical important difference (MCID) of 0.4 was measured in 27%
of patients (n=82). Deteriorated health status ≥ the MCID was reported by 29%
of patients (n=91). 44% of patients reported unchanging health status (n=135).
Discussion: This integrated care model where the pulmonologist directly advises
the GP provided an overall statistical significant improvement of COPD health
status. Clinical implications however are unclear.

P4994
Healthcare professional attitudes towards asthma guidelines in primary care
Jean Holohan, Louis Coyne, Francis Guiney, Pat Manning, Basil Elnazir,
Eamonn Shanahan, Terry O’Connor, Muireann Ni Chroinin, Netta Williams,
Rhonda Forsythe, Pamela Logan. Research and Education, Asthma Society of
Ireland, Dublin, Ireland; Respiratory, HSE Regional Hospital Mullingar,
Mullingar, Ireland; Paediatric Respiratory/General Medicine, Adelaide and
Meath National Children’s Hospital, Tallaght, Dublin, Ireland; General Practice,
Farranfore Medical Centre, Farranfore, Killarney, Ireland; Respiratory, Mercy
University Hospital, Grenville Place, Cork, Ireland; Paediatric Respiratory, Cork
University Hospital, Wilton, Cork, Ireland; Professional Development
Coordinator for Practice Nursing, Health Service Executive Dublin North East,
Swords, Dublin, Ireland; Director of Pharmacy Services, Irish Pharmacy Union,
Dublin, Ireland

Implementation of guidelines in primary care can be challenging but are essential
to reduce the burden of asthma for patients and health service providers and to
reduce morbidity and mortality and to deliver cost effective care.
The Asthma Society of Ireland (ASI) in conjunction with the Irish College of
General Practitioners (ICGP) locally adapted the GINA Guidelines as a first step
to providing guidelines based asthma management in primary care. The ASI
funded and developed a guideline based program to evaluate healthcare profes-
sional (HCP) attitudes to these guidelines and ensure user buy in prior to national
implementation.
25 primary care teams participated in the program. The HCP completed guideline
based education and practical training. Patients were recruited to follow the asthma
management program for 6 months. HCP were asked to evaluate both educational
and training components and practical resources provided for the program. Attitudes
towards guideline implementation were evaluated using a 5 point Likert Scale.
Final analysis of HCP survey in response to the locally modified guideline
(89% response rate) showed guidelines were easy to follow (92.7%), helped with
decision making (87.9%), improved teamwork (73.1%), improved the referral
process (70.8%), improved patient care (92.7%), reduced inappropriate variation
in management (77.5%), facilitated cost effective care (70.7%).
HCP in primary care agree that guideline based management is an integral com-
ponent to implementation of best practice asthma management. The Irish Health
Service Executive has incorporated the locally modified guideline and associated
asthma education program into the core components of the new National Asthma
Program.

P4995
Clinical decision support system for diagnosing patients with
community-acquired pneumonia
Shigeo Hanada1, Hironori Uruga1, Hisashi Takaya1, Atsushi Miyamoto1,
Hideyasu Sugimoto1, Nasa Morokawa1, Atuko Kurosaki2, Kazuma Kishi1,
Shouji Kanada3, Akira Osawa3. 1Department of Respiratory Medicine,
Toranomon Hospital, Minato-ku, Tokyo, Japan; 2Department of Diagnostic
Radiology, Toranomon Hospital, Minato-ku, Tokyo, Japan; 3IT System
Development Center, Medical Development Group, Fuji Photo Film, Minato-ku,
Tokyo, Japan

Objective: To examine whether a Clinical Decision Support System (CDSS) is
specific enough to reliably predict the etiology of community-acquired pneumonia
(CAP).
Methods: We developed an application program named CDSS comprising of infor-
mation relating to epidemiologic conditions, risk factors, clinical manifestations,
and laboratory findings of 53 patients with CAP who were seen at Toranomon
Hospital from April 2006 to April 2010. We also studied other 17 CAP patients
with definitive etiologies and collected information required for calculating sim-
ilarity. The best matches among the cases in CDSS were returned in a list, and
sorted by similarity score, with the most similar one presented first. We assessed
the usefulness of CDSS in differentiating etiologies of patients with CAP.

Results: There were 11 men and 6 women with a mean age of 59 years (range:
26–86). The etiologies of CAP were Streptococcus pneumoniae in 4 patients,
Mycoplasma pneumoniae in 3, Haemophilus influenzae in 2, aspiration pneumonia
in 2, Mycobacterium tuberculosis in 2, Nontuberculous mycobacterium in 2, Pseu-
domonas aeruginosa in 1, and diffuse panbronchiolitis in 1, respectively. With
reference to the results of CDSS, we identified the correct diagnosis with the
highest similarity in 8 of 17 patients (47.1%). Differentiation between bacterial
pneumonia and atypical pneumonia could be made in 10 of 12 patients (83.3%).
The four cases of Mycobacterium tuberculosis and Nontuberculous mycobacterium
could easily be differentiated from other pathogens (100%).
Conclusion: CDSS is a new approach that can be used by clinicians to predict the
etiology of CAP.

P4996
Asthma self management preferences, attitudes and beliefs in primary care
Maureen George1, Jennifer Kraft1 , Neika Vendetti2, Ruth Pinilla1,
Ahmaad Johnson1, Chantel Priolo3, Rodalyn Gonzalez3, Elizabeth Yim4,
Danielle Jackson5, Dana Brown6, Cynthia Rand7. 1Family and Community
Health, University of Pennsylvania School of Nursing, Philadelphia, PA, United
States; 2Epidemiology and Biostatistics, Drexel University School of Public
Health, Philadelphia, PA, United States; 3Pulmonary, ALlergy and Critical Care
Medicine, University of Pennsylvania Health System, Philadelphia, PA, United
States; 4Miller School of Medicine, University of Miami, Miami, FL, United
States; 5College of Medicine, Howard University, Washington, DC, United States;
6Division of Geriatrics, University of Pennsylvania School of Medicine,
Philadelphia, PA, United States; 7Division of Pulmonary and Critical Care
Medicine, Johns Hopkins University, Baltimore, MD, United States

Purpose: To describe self management preferences, attitudes and beliefs of urban
adults with persistent asthma.
Subjects: Primary care patients prescribed inhaled corticosteroids (ICS).
Methods: Survey.
Results: A convenience sample of 141 subjects (78% female; 81% Black; 51%
with ≤ high school education; 29% with commercial insurance; mean age 50.4
+ 13.4; range 19-83) prescribed inhaled ICS for persistent asthma were enrolled
from 5 sites (2 internal medicine, 2 family medicine and 1 federally qualified
health clinic). Subjects completed a self-administered 39-item survey about their
conventional and alternative asthma self management preferences, attitudes and
beliefs. Seventy-six percent felt they needed daily ICS. Twenty-four subjects (17%)
used ICS symptomatically. Additionally, 37% believed they were the best judge of
whether they needed ICS or not. Several feared ICS addiction (21%) or tolerance
(18%). Perhaps most distressing – 16% voiced concern that “someone may be ex-
perimenting on me by prescribing [ICS]” or that “someone may be experimenting
on me by prescribing [ICS]” for writing ICS prescriptions. All subjects used some
form of alternative self management, including fresh air/fan (84%), water (46%),
steam/using warming therapies (35%), bathing/dressing prescriptives (30-35%),
prayer (36%), teas (28%), coffee or “natural therapies” (18%), percussion (17%), or
herbs, vitamins or mentholatum rubs (16%). Importantly, 31% felt the integration
of both conventional and alternative approaches was superior to either one alone.
Conclusions: Patients have unique self management preferences, attitudes and
beliefs that, if identified and discussed, could serve as the foundation of a tailored
plan of care that may reduce barriers to ICS use.

P4997
Improving asthma control with therapeutic education intervention
Lalita Fernandes, Anthony Mesquita. TB and Respiratory Medicine, Goa Medical
College, St. Inez, Caranzalem, Goa, India

Objective: To assess the level of control in asthma patients receiving therapeutic
education intervention.
Background and significance: There is no cure for asthma, hence the aim of man-
agement is to control asthma and improve quality of life. One of the reasons for
poor control is improper inhaler technique. We analysed the control of asthma in
subjects who received inhaler technique education by trained respiratory therapists.
Methods: In a randomised controlled trial, we enrolled 89 new uncontrolled non
smoking asthma patients reporting to the hospital. Asthma was confirmed by
symptoms and spirometric reversibility as per ATS/ERS 2005 standards. Patients
with asthma exacerbation and requiring systemic steroids were excluded. All 89
patients were treated with appropriate medications and were then randomised to
education intervention group (teaching of correct inhaler technique by respiratory
therapist) and the control group received routine inhaler technique instructions by
the physician. Both groups were followed up at 4weeks. The intervention group
was reassessed for inhaler technique at 4 weeks. At 12 weeks both groups were
assessed for asthma control using ACT.
Results: There was significant improvement in asthma control in the group

Results

Intervention Control

Age(SD) 41(14) 41(12)
Sex 32 (74%) Females 31 (67%) Females
Asthma control 79% 52%

Chi square=7.083, df=1, p=0.008.
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receiving therapeutic education intervention (p<0.05).
Conclusions: Review of inhaler technique at every visit helps in better control of
asthma.
References:
[1] K.R. Chapman et al.Suboptimal asthma control: prevalence, detection and

consequences in general practice. Eur. Respir J 2008;31:320-325.

P4998
COPD patient and caregiver assessments of care transition quality
Donna Goodridge1, Shelly Hutchinson1, Darcy Marciniuk2, Donna Rennie3.
1College of Nursing, University of Saskatchewan, Saskatoon, SK, Canada;
2Canadian Centre for Health and Safety in Agriculture, University of
Saskatchewan, Saskatoon, SK, Canada; 3College of Medicine, University of
Saskatchewan, Saskatoon, SK, Canada

Background: The high health care utilization of many patients with advanced
COPD may reflect sub-optimal preparation of the patient and caregiver to effec-
tively manage COPD upon discharge.
Purpose: To examine the assessments of COPD patients and their caregivers
regarding care transition quality within two weeks of discharge from hospital.
Design: This cross-sectional study included 22 dyads (N=44) of patients with
advanced COPD (MRC 3, 4 or 5) and their caregivers in two Canadian cities.
The Care Transitions Measure (CTM-15) was used to obtain scores from both
the patients and caregiver on the quality of care transition. CTM-15 scores range
from 0-100, with higher scores indicating higher quality of care transition. Cor-
relations between CTM-15 scores, global rating of health and the Clinical COPD
Questionnaire (CCQ) were assessed.
Results: Median CTM-15 score for patients was 58.9 (IQR= 30.5) compared with
46.7 (IQR= 16.5) for caregivers (NS). The majority of patients did not have clear
health goals upon discharge (63.6%) a written plan of care (59.1%). Caregivers
did not understand warning signs and symptoms to monitor (72.7%), understand
how to manage the patient’s health (68.2%) or have all the information needed
to be able to take care of the patient upon discharge (54.5%). CTM-15 scores
were negatively correlated with CCQ scores (p=0.04) but not with global rating of
health.
Interpretation: COPD patients and their caregivers require additional preparation
for discharge and reported important gaps that have important implications for
self-care in the community. CTM-15 scores in this study were lower than those
previously reported in geriatric literature.

P4999
Respirologists’ perception versus patient reality: A Canadian perspective on
COPD
S.L. Walker1, M.S. Balter2, J. Bourbeau3, C.K. Chan4, P. Hernandez5,
D.D. Marciniuk6. 1Department of Medicine, Penticton Regional Hospital,
University of British Columbia, Vancouver, BC, Canada; 2Department of
Medicine, Mount Sinai Hospital, University of Toronto, Toronto, ON, Canada;
3Respiratory Epidemiology and Clinical Research Unit, McGill University Health
Center, Montreal, QC, Canada; 4Department of Medicine, University of Toronto,
Toronto, ON, Canada; 5Department of Medicine, QEII Health Science Centre,
Dalhousie University, Halifax, NS, Canada; 6Department of Medicine, University
of Saskatchewan, Saskatoon, SK, Canada

COPD is under diagnosed and undertreated. Physicians and patients may have sig-
nificantly different perceptions of disease severity, educational needs and treatment
options.
Purpose: To identify areas of COPD care that could be improved, a practice review
was completed.
Method: 58 respirologists from across Canada participated from June to October
2010; each completed a practice profile and patient assessments (n=931) during
COPD patient visits. Patients also completed a questionnaire (n=640). Similar
questions were asked of both groups to determine if perceptual differences ex-
isted. Data was evaluated for important comparisons of patient and physician
demographics and practice characteristics.
Results: Physicians and patients both recognized that symptoms are bothersome
throughout the day, but morning was reported as the most troublesome time, 33%
versus 18% for afternoon or evening. Perceptual differences were identified includ-
ing treatment compliance and educational needs. 88% of patients felt they never
or rarely miss taking their COPD medication while 80% of physicians perceived
that patients missed their medication several times per week/month. For education
and resources, patients emphasized disease understanding and progression, while
physicians prioritized symptom management and smoking cessation. Only 51%
of patients were taught to recognize signs of exacerbation by their physicians yet
78% of patients identified the physician as their greatest source of information.
Conclusions: Patients and physicians provided different insight about COPD. Iden-
tifying these differences may allow for improved patient assessment, education
and management leading to improved communication and outcomes.

515. Mechanical ventilation and weaning

P5000
Time course of diaphragm function recovery after mechanical ventilation in
an animal model
Debby Thomas, Karen Maes, Anouk Agten, Marc Decramer,
Ghislaine Gayan-Ramirez. Laboratory of Pneumology, KU Leuven, Leuven,
Belgium

Rationale: Several studies have previously shown that controlled mechanical ven-
tilation (CMV) results in rapid and severe diaphragmatic dysfunction. On the other
hand, the recovery response of the diaphragm to normal function after mechanical
ventilation is not known, although these data may have an impact on weaning
from the ventilator. Therefore we examined the time-course of diaphragm function
recovery in an animal model of CMV.
Methods: Rats were anesthetized and submitted to 24-27h of CMV or to 24h of
CMV followed by either 1h, 2h or 3h of spontaneous breathing (CMV + 1h SB,
CMV + 2h SB, and CMV + 3h SB, respectively).
Results: There were no differences in blood pressure, blood gases, body weight or
muscle weights between the four groups. The in vitro diaphragm force-frequency
curve was similar in the CMV, CMV + 1h SB and CMV + 2h SB groups. Three
hours of SB after CMV resulted in a significant improvement of diaphragm force
compared to the other groups (eg, maximal tetanic force: +29% vs CMV, p<0.01).
Diaphragm cross sectional area (CSA) of the type I and type IIa fibers was similar
in all groups, while the CSA of the type IIx/b fibers was significant increased in
the CMV + 3h SB group (+27% vs CMV, p<0.05). No differences were observed
in the activity of the proteolytic enzymes calpain and caspase-3. Protein oxidation
was similar in the diaphragm of all groups.
Conclusions: These data show that, in rats, reloading the diaphragm for 3h after
CMV is sufficient to result in a significant improvement of the diaphragm force
together with an increase in the CSA of the type IIx/b muscle fibers.
Funded by: FWO-Flanders G.0893.11 and AstraZeneca Pharmaceuticals

P5001
Mechanical ventilation induces a time-dependent reduction in diaphragmatic
blood flow
Christian Bruells1,2, Robert Davis III2 , John Stabely2, Bradley Behnke2.
1Department of Anesthesiology, Aachen University Hospital of the RWTH
Aachen, Aachen, Germany; 2Institute of Applied Physiology and Kinesiology,
College of Human Health and Performance, University of Florida, Gainesville,
FL, United States

Introduction: Continuous mandatory ventilation (CMV) induces atrophy of the
diaphragm, contributing to ventilator induced diaphragmatic dysfunction (VIDD),
which is significant after 6 h of CMV. However, the effects of prolonged CMV on
diaphragmatic blood flow remain unknown. Therefore, we tested the hypothesis
that long term CMV (6 h) will further decrease diaphragm perfusion versus that
measured during acute CMV (30 min) and may contribute, in part, to VIDD due
to reduced oxygen delivery.
Methods: Blood flow to the diaphragm and other skeletal muscle was assessed
(via the radioactive microsphere technique) during spontaneous breathing (SB)
and after 30 min and 6 h of CMV in female Sprague-Dawley rats (n= 42). Blood
pressure and heart rate were monitored continuously throughout the protocol.
Results: In the midcostal portion of the diaphragm blood flow decreased by ∼
32% from SB to 30 min CMV, with a further reduction in flow of ∼ 37% after 6 h
CMV (i.e., SB 28.3±3.5 vs. CMV, 30 min 19.3±2.9; 6 h 8.8±0.6 ml/100 g/min;
P<0.05). The other constituents of the diaphragm demonstrated a similar trend in
perfusion over time. Blood flow to other hindlimb skeletal muscle did not decrease
significantly at any time point.
Discussion: Our study demonstrates, for the first time, that there is a time-
dependent reduction in diaphragmatic perfusion during prolonged CMV. Further,
a decrease in blood flow over the same time period was not observed in other
skeletal muscles, even with matched oxidative capacities (e.g., red. portion of the
gastrocnemius). Our data indicate that prolonged CMV elicits vascular dysfunction
in the diaphragm which may contribute, in part, to the ongoing process of VIDD.

P5002
High dose methylprednisolone counteracts the negative effect of rocuronium
on diaphragm function in a rat model of mechanical ventilation
Karen Maes, Dries Testelmans, Debby Thomas, Marc Decramer,
Ghislaine Gayan-Ramirez. Laboratory of Pneumology, KULeuven, Leuven,
Belgium

Rationale: We previously showed that rocuronium (ROC) combined with 24h
of controlled mechanical ventilation leads to an additional negative effect on
diaphragm function in rats. Based on clinical observations we hypothesized that
the combination of rocuronium with corticosteroids in our animal model of CMV
would result into a further deterioration of diaphragm function.
Methods: Mechanically ventilated (24h) rats received intravenously either a con-
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tinuous infusion of saline (CMV) or ROC or ROC combined with an intramuscular
injection of 80 mg/kg of methylprednisolone (ROC-MP).
Results: ROC treatment resulted in a significant reduction of diaphragm force
compared with CMV. Treatment with MP attenuated the ROC-induced contractile
dysfunction of the diaphragm. Cross-sectional area of the diaphragm type IIx/b
fibres tended to decrease with 13% after ROC compared with the other groups.
Diaphragm MURF-1 mRNA expression was significantly increased with 30%
after ROC and ROC-MP compared to CMV while MAFbx was similar in all
groups. Diaphragm caspase-3 activity (+ 39%) and calpain activity (+99%) were
increased after ROC compared to CMV. Treatment with MP abolished the increase
in caspase-3 and calpain activity. Proteolytic activity in the gastrocnemius was
similar in all groups. The ratio of MyHC to actin was similar in the diaphragm
and the gastrocnemius in all groups.
Conclusions: The additional negative effect of ROC on the diaphragm during
CMV is abolished with administration of a high dose of MP. This effect is most
likely due to an inhibition of the calpain and caspase-3 system.
Funded by: FWO-Vlaanderen G.0197.07 and AstraPharmaceuticals

P5003
Severe metabolic acidosis in chronically ventilated Duchenne muscular
dystrophy patients
Christian M. Lo Cascio1, Tsogyal D. Latshang1, Malcolm Kohler1,
Thomas Feher2, Konrad E. Bloch1. 1Pulmonary Division, 2Nephrology,
University Hospital Zurich, Zurich, Switzerland

Background: Duchenne muscular dystrophy (DMD) leads to progressive paresis,
respiratory failure and premature death. Long-term positive pressure ventilation
(ltPPV) improves quality of life and life expectancy while previously unrec-
ognized DMD complications like metabolic acidosis (MA) arise. We analyzed
characteristics and causes of MA.
Methods: 8 DMD patients (26±4 y) admitted to our institution with severe MA
during the last 5 years were studied. History, physical exam, chemistry and arterial
blood gases (ABG) were evaluated.
Results: All 8 patients were on ltPPV, 6 for 24h/day. All were treated for
chronic constipation and had reduced food/fluid intake in the last few days; 2 had
respiratory infection. Despite ltPPV they suffered from dyspnea and abdominal
discomfort and were in severely reduced condition with tachycardia (96-156/min)
but normal blood pressure. Temperature was 36.5-40.0 °C. The table shows ABG
at admission on ltPPV; O2 titrated to SpO2 >90%. Urinary ketones were positive
in all. Rehydration, nutrition, regulation of intestinal motility and antibiotics lead
to recovery in all.

Arterial Blood Analysis

pH pCO2 HCO3– Lactate K+ Anion Gap
(kPa) (mmol/L) (mmol/L) (mmol/L)

Normal range 7.35–7.45 4.6–6.0 22–26 0.7–2.1 3.3–4.5 8.0–12.0
Mean ± SD 7.1±0.1 4.02±1.03 11.2±5.1 0.8±0.2 3.5±0.5 20.1±8.0

Conclusions: In older DMD patients on ltPPV we observed that severe, metabolic
acidosis related to chronic constipation and its treatment, reduced fluid and food
intake and associated respiratory infection resulted in a life-threatening condition.
Adequate regulation of bowel movements, hydration and nutrition seem to be
crucial in prevention of this life-threatening complication.
Grant support: Lunge Zürich.

P5004
Predictors of successful weaning from mechanical ventilation
Hamdy Ali Mohammadien Mahmoud, Ashraf Zien-Abidine Mohamad. Chest
Diseases & Tuberculosis, Sohag University-Sohag Faculty of Medicine,
Sohag-Elmaragha-Nagee Elhakim, Egypt Chest Diseases & Tuberculosis, Assuit
University-Assuit Faculty of Medicine, Assuit, Egypt

Background: For adult patients on mechanical ventilation, successful weaning
has been attributed to various factors. The purpose of this study was to describe
patient outcomes, and factors in successful weaning.
Patients and methods: This study included 100 patients (45 males & 55 females)
with mean age of 57.8 years, with respiratory failure due to different pulmonary
diseases (bronchial asthma, COPD, IPF, pneumonia and malignancy) were admitted
to RICU for mechanical ventilation between October 2008 to October 2010.

Abstract P5005 – Table 1

NAVAs1 NAVAs4 PSVs1 PSVs4 PCVs1 PCVs4

VT [ml/kg] 4.68±2.36 4.18±1.60 5.25±1.84 3.96±1.45* 5.46±1.54 3.79±1.63
VE [l/kg.min] 0.11±0.05 0.11±0.04 0.13±0.04 0.11±0.04* 0.09±0.04 0.10±0.05
ITD [s] 0.44±0.35 0.35±0.17 0.87±0.91 0.36±0.13 0.73±0.40 0.34±0.12*
ETD [s] 0.18±0.04 0.20±0.07 0.22±0.15 0.17±0.04 0.90±0.36 § 0.92±0.35§

EAdipeak [μV] 7.26±3.77 12.08±9.56 8.30±6.42 12.46±8.05* 9.86±8.84 11.67±6.85
WOB [μJ] 4.81±2.11 6.56±3.86 5.34±3.42 6.99±3.42* 5.82±3.66 6.63±3.90
% WOBITD/WOB 5.34±3.72 4.34±3.32** 13.42±10.76 6.66±4.78* 15.26±8.83 7.57±4.93*
% WOBETD/WOB 26.03±10.16 30.32±17.12 27.45±17.12 27.18±13.18 55.40±22.30§ 65.84±17.03§

*p<0.05 step1 vs step4; **p<0.01 step1 vs step4; §p<0.001 PCV vs NAVA step by step.

Results: A total of 100 patients on MV were included in the study. Ninety percent
of patients were successfully weaned. Unsuccessfully weaned patients had higher
rapid shallow breathing index (RSBI), higher PaCO2, lower static complaince and
lower serum albumin. There was significant correlation between duration of MV
and serum albumin (r=-0.99, P<0.01), K (r=-0.48, P<0.01) RBCs count (r=-0.5,
P<0.007), static compliance (r=-0.6, P<0.001) and RSBI (r=0.62, P<0.001).
There was insignificant relation between serum k &Na, RBCs & WBCs counts,
PH, PaO2, O2saturation, age, sex, body temperature, Respiratory rate and weaning
outcome. Factors found to be associated with Unsuccessful weaning were serum
albumin (p<0.02), PCO2 (P<0.01), static compliance (P<0.001), RSBI (p<0.01),
length of ICU stay & diagnosis of cases (p<0.03).
Conclusion: Weaning from mechanical ventilation is a complicated process de-
pends on multiple factors. Factors associated with unsuccessful weaning included
longer duration of ICU stay and lower static compliance & serum albumin level
and higher RSBI & PaCO2 level.

P5005
Neurally adjusted ventilatory assist (NAVA) in difficult-to wean patients
Guido Vagheggini1, Stefano Mazzoleni2, Raffaele Esposito2, Maria
Chiara Carrozza2, Nicolino Ambrosino1. 1Weaning and Respiratory
Rehabilitation Unit, Auxilium Vitae Rehabilitation Centre, Volterra, Pisa, Italy;
2The BioRobotics Institute, Scuola Superiore Sant’Anna, Pisa, Italy

Aim: To compare physiological effects of NAVA with Pressure Support Ventila-
tion (PSV) and Pressure Controlled Ventilation (PCV) in difficult-to wean patients
(WPs).
Methods: Six tracheostomised awake WPs (2 males, age 68.8±28.8y) under
prolonged (>13 days) mechanical ventilation (MV) underwent physiological eval-
uation during three20 minute MV sessions, randomly applied, with NAVA, PSV
and PCV. Airway pressure (Paw), airflow, and diaphragm electrical activity (EAdi)
were derived from ventilator (Servo-i, Maquet). Changes in tidal volume (Vt),
inspiratory (ITD) and expiratory (ETD) time delay, and EAdi-related work of
breathing (WOB) due to ITD (WOBITD) and ETD (WOBETD) were analysed at
maximal respiratory comfort (s1) and discomfort (s4) steps, as defined by dyspnoea
Borg score >6).
Results: In PSV, an increase in EAdipeak, WOB, and a decrease in Vt, Ve were
observed from s1 to s4, unlike NAVA and PCV. In both steps, higher ETD and
WOBETD in PCV compared to NAVA were found.
Conclusions: In WPs, NAVA was associated to reduced WOB due to patient-
ventilator delay.

P5006
Predicting the outcome from noninvasive ventilation for acute exacerbation
of chronic obstructive pulmonary disease in the emergency department
Rodolfo Ferrari1 , Elisabetta Chili1 , Fabrizio Giostra1, Marco Zanello2,
Mario Cavazza1. 1Emergenza/Urgenza, Chirurgia Generale e dei Trapianti,
Azienda Ospedaliero Universitaria di Bologna, Bologna, Emilia Romagna, Italy;
2Neuroscienze, Azienda Unità Sanitaria Locale di Bologna, Università degli Studi
Di Bologna, Bologna, Emilia Romagna, Italy

Introduction: Emergency physicians (EP) face the challenge of predicting short-
term outcomes for patients with acute respiratory failure (ARF) in the emergency
department. (ED)
Objectives: To identify early objective clinical parameters and biomarkers for
severity assessment and predicting outcomes in acute exacerbation of chronic
obstructive pulmonary disease (AECOPD) requiring noninvasive mechanical ven-
tilation (NIV).
Methods: Three-months observational prospective study in the acute setting of the
ED of a university teaching hospital, including consecutive nonselected patients
emergently admitted for ARF due to AECOPD treated by NIV according to EP’s
indication referring to an institutional protocol. Treatment failure was defined as
hospital mortality or need for invasive mechanical ventilation at any time.
Results: 124 patients (media 1.38/day). Failure (23 cases, 18.5%) and success
(101; 81.5%) patients were different in: neurologic status score (Kelly-Matthay
scale), urea, creatinin, AST, ALT, CPK, CPK-MB, troponin T, LDH, PCR, pH,
and arterial blood gas analysis parameters after 1 hour of NIV (PaO2, pH, PaCO2,
HCO3

-, SaO2, PaO2/FIO2).
Conclusions: NIV is a cost effective intervention even outside intensive care units
for the treatment of ARF caused by AECOPD. We were able to identify in the ED
early predictors of outcome (mainly about more severe clinical conditions and the
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response to treatment). An unresolved question in the ED is about selection criteria
and early choices for patients with ARF having preset therapeutic-prognostic limits
and acutely reversible processes for which NIV should be considered as ceiling
treatment.

P5007
Acute exacerbations of COPD (AECOPD) in intensive care unit (ICU): Are
non-invasive ventilation (NIV) use and mortality different in high volume
ICUs?
Martin Dres1, Thi-Chien Tran2, Philippe Aegerter2, Antoine Rabbat1,
Bertrand Guidet3, Gerard Huchon1, Nicolas Roche1, on behalf of the CUB-REA
Network. 1Service de Pneumologie et de Reanimation, Hopital Hôtel Dieu, Paris,
France; 2Service d’Information Hospitaliere et de Sante Publique, Hopital
Ambroise Pare, Boulogne Billancourt, France; 3Service de Reanimation
Medicale, Hopital Saint Antoine, Paris, France

Introduction: NIV for the management of acute exacerbations of chronic obstruc-
tive pulmonary disease (AECOPD) increased last decades. ICU teams caring for a
high number of AECOPD could gain more experience and therefore use NIV in a
higher proportion of patients. The case-volume could also be associated with ICU
mortality.
Material and methods: The French CUB-REA database includes 32 ICUs. AE-
COPD cases were extracted according to ICD-10 coding. To assess the effect of
case volume on NIV use, invasive ventilation (IV) use and mortality, multivariate
analysis using mixed models was performed to adjust for severity of illness and
other confounding factors.
Results: Between 1998 and 2008, 6,434 AECOPD were identified. SAPS II and
ICU mortality gradually increased (35 to 41 and 11 to 16%, respectively). The
proportion of patients receiving any mechanical ventilation increased (66% to
85%), with a marked increase in the use of NIV (from 19% to 43%) and a
decrease in the use of IV (35 to 23%). Case volume tertiles were: low volume (10
admissions per year), intermediate (10-26) and high volume (more than 26). There
was a significant association between case volume, NIV use and ICU mortality:
OR for the highest versus lowest and intermediate tertiles were: 5.61 [95% CI:
4.87 - 6.46] and 0.83 [95% CI: 0.73 - 0.94], respectively.
Conclusion: During this period, the severity and mortality rate of AECOPD
admitted in CUB-REA ICUs increased. There was a growing use of NIV and a
decreased use of IV. NIV use and ICU mortality were related to case volume,
suggesting that increasing experience favours the use of NIV without impairing
patients’ outcomes.

P5008
Low-t3 state a crucial biomarker in determining NIV failure and outcome in
pulmonary patient?
Elvio Scoscia, Stefano Baglioni, Elisabetta Fiandra, Maurizio Dottorini,
Oronzo Penza. Pulmonary and Respiratory Intensive Care Unit, “S.M. della
Misericordia” Hospital, Perugia, Italy

Background: Various low T3 states have been described in severe nonthyroidal
diseases; they have been associated with a poor prognosis in cardiovascular and
pulmonary disease patients.
Aim: We assessed thyroid function in patients suffering from respiratory failure
(RF), needing invasive or non-invasive mechanical ventilation (NIV), in order to
evaluate the prognostic value of nonthyroidal illness syndrome in NIV failure.
Methods: We studied retrospectively 32 consecutive patients with acute or acute
on chronic RF needing mechanical ventilation. Measured variables upon admission
included: APACHE II score, the ratio of the partial pressure of oxygen in arterial
blood to the fraction of oxygen in inspired gas (PaO2/FiO2), plasma levels of
freeT3 (fT3), freeT4 (fT4), and Thyroid Stimulating Hormone (TSH) levels.
Results: Plasma levels of fT3 were below normal range in 17 patients (53%).
Plasma fT3 correlated with PaO2/FiO2 (p<0.001), and with APACHE II score
(p=0.003).
Ten patients with low levels of fT3 needed invasive mechanical ventilation due to
NIV failure. These patients, with comparable APACHE II score and gas exchange,
showed fT3 value significantly lower than patients improving with NIV.
FT3 levels were significantly lower (p=0.002) in four patients (12.5%) who died, in
comparison to the patients who survived. FT3 value was the only factor significantly
associated with an increased risk of death, according univariate logistic regression
analysis (Odds Ratio 64.23, 95% Confidence Interval 1.78 to 2316.86, p=0.023).
Conclusion: Our data suggest that low T3 state can predict NIV failure and
outcome in pulmonary patients with acute RF.

P5009
Evaluation of adrenal function in patients receiving invasive and noninvasive
mechanical ventilation
Zuhal Yavuz Dagli1, Turgut Teke1, Emin Maden1, Aysel Kiyici2 , Kursat Uzun1.
1Chest Diseases, Selcuk University, Meram Medical Faculty, Konya, Turkey;
2Biochemistry, Selcuk University, Meram Medical Faculty, Department of Chest
Diseases and Selcuklu Medical Faculty, Konya, Turkey

Aim: Although adrenal insufficiency (AI) is a rarely seen condition in critically ill
cases (2-3%), it is reported that relative AI is encountered more frequently. In this

study, our aim was to detect the frequency of AI using standard dose corticotropin
(ACTH) test in patients with critical illness and to determine IL-6, aldosteron, BAL
cortisol, procalcitonine and 24-hour uriner cortisol values effects of the prognosis.
Material and method: A total of 80 patients with acute critical illness were
recruited to the study. The patients were divided into two groups according to
the applications of IMV and NIMV. Vital findings and APACHE II scoring were
recorded and blood samples were taken for ACTH and cortisol. Furthermore,
standard dose (250 μg) ACTH test was done for AI diagnosis.
Results: AI defined in patients according to the basal cortisol < 15 μg/dl and/or
the delta cortisol < 9 μ g/dl. AI were determined in 18 patients (22,5%). AI was
detected in 6 (15%) of the 40 patients who were received IMV. Thirty two of these
40 patients died. AI was determined at 4 (12.5%) of these 32 patients who were
died. There was AI in 12 (30%) of 40 patients to whom NIMV was applied. 12
of these 40 patients died. Two (16,7%) of these 12 patients who died had AI. In
patients with and without AI, there was no significant difference with respect to
the mortality rates at the IMV and NIMV group (p>0.05).
Conclusion: The frequency of AI was common in patients with critical illness.
AI was determined more frequently at the NIMV group. We think that adrenal
functions should be routinely followed in the intensive care even though there was
no clinical finding.

P5010
A novel way of heliox administration in patients with COPD exacerbation
Roman Zazula1, Karel Roubik2, Tomas Tyll1, Martin Müller1,
Vladimir Zabrodsky1, Jan Chlumsky3, Adela Strnadova2, Antonin Spaleny1,
Petr Stastny1. 1Dept. of Anesthesiology and Intensive Care, 1st Faculty of
Medicine, Charles University in Prague and Thomayer University Hospital,
Prague, 2Faculty of Biomedical Engineering, Czech Technical University in
Prague, Kladno, 3Dept. of Pneumology, 1st Faculty of Medicine, Charles
University in Prague and Thomayer University Hospital, Prague, Czech Republic

Introduction: Chronic obstructive pulmonary disease (COPD) is a major cause
of chronic morbidity and mortality throughout the world. The purpose of heliox
(helium and oxygen mixture) administration in patients with severe COPD exacer-
bation is to avoid invasive ventilation which is recognized as an adverse prognostic
factor.
Aims: The aim of the study is to test suitability of a modified semi-closed anesthetic
circuit with CO2 absorber for heliox administration. The circuit may offer a safe
way of heliox administration to spontaneously breathing patients at significantly
reduced costs.
Methods: The semi-closed circuit was evaluated by work of breathing (WOB)
measurement in healthy volunteers (N=9) who signed the informed consent. An
esophageal balloon catheter was used for esophageal pressure measurement. The
resistive component of WOB and pressure-time product (PTP) were calculated; O2

consumption and end-tidal CO2 were evaluated. These parameters were compared
with the corresponding parameters obtained during spontaneous ventilation on air.
Results: WOB was increased by 15% and PTP was increased by 12% during the
spontaneous ventilation with heliox using the semi-closed circuit compared to the
ventilation on air.
Conclusion: The study showed that administration of heliox using the semi-closed
circuit increases WOB and PTP for a patient due to the intrinsic resistance of
the circuit. Nevertheless, as resistance of the airways and WOB are increased
significantly in patients with COPD exacerbation, the heliox administration using
the semi-closed circuit does not represent a significant workload for patients with
COPD exacerbation.
Supported by grant IGA MHCR NS10087-4/2008, MSM grant 6840770012 and
grant GACR 102/08/H018.

P5011
Sleep monitoring with portable devices in ICU patients
Shihoko Namba1, Yoshito Ujike2, Tetsunori Ikegami3, Ichiro Shimoyama4 , Paul
A. Easton5. 1The Center for Clinical Research of New Drugs and Therapeutics,
Okayama University Hospital, Okayama-City, Okayama Prefecture, Japan;
2Department of Critical Care, Faculty of Medicine, Okayama University School
of Medicine & Hospital, Okayama-City, Okayama Prefecture, Japan; 3Emergency
Medicine, Kurashiki Central Hospital, Kurashiki-City, Okayama Prefecture,
Japan; 4Human Neurophysiology, Frontier Medical Engineering, Chiba
University, Chiba-City, Chiba Prefecture, Japan; 5Critical Care Medicine,
University of Calgary, Calgary, AB, Canada

Introduction: Sleep disruption and deprivation is a continuing problem in the
Intensive Care Unit, but measures to improve sleep cannot utilize traditional
polysomnography. Practical, non-intrusive diagnostic monitoring of sleep is re-
quired.
Aim: To: 1) test two new portable ambulatory sleep diagnostic devices to monitor
sleep in ICU and 2) compare sleep data generated by the different devices.
Methods: The devices were a) WatchPAT 200 (Itamar Medical), wrist watch-style,
employing peripheral arterial tone and actigraphy to evaluate sleep time and sleep
stage by an automatic algorithm (PAT device) and b) ALICE PDx (Respironics
Philips), miniature polysomnographic device utilizing EEG and EMG recordings,
with technician scoring (Mini-PSG device). Both include oximetry and position
sensors. Seven ICU patients provided informed consent (mean age 68 years) and
were recorded wearing both devices, from 2100 to 0600.
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Results: Both devices successfully monitored sleep in ICU patients. The PAT
device was less intrusive with size and attachments. Saturation and heart rate
oximetry data were identical from the devices: Both devices calculated total sleep
time (TST), and detected changing sleep stage. There were significant differences
in reported values. Mean TST reported was 365 and 507 min., for Mini-PSG and
PAT device, respectively, difference 28%. Similarly, REM sleep time was 7.9 and
16.1%TST for the devices, difference 51%. There was large inter-patient variance;
some patients showed similar results from both devices.
Conclusions: Portable sleep diagnostic devices can successfully monitor sleep in
ICU patients. Devices based on different sensor recordings may generate different
calculations of sleep time and stage.

P5012
Sleep quality in prolonged mechanical ventilation patients
Dimitra Siopi1, Efi Galiatsou2, Evangelia Nena1, Maria Antoniadou1,
Evangelia Serasli1 , Vasilis Michailidis1, Dimitris Matamis3, Venetia Tsara1.
12nd Chest Departement, General Hospital “G. Papanikolaou”, Thessaloniki,
Greece; 2Intensive Care Unit, University Hospital, Ioannina, Greece; 3Intensive
Care Unit, General Hospital “Papageorgiou”, Thessaloniki, Greece

Intensive Care Unit (ICU) patients recovering from critical illness often present
persistent respiratory failure and require prolonged mechanical ventilation (PMV).
The aim of this study was to assess sleep quality in PMV patients, during
hospitalization in ICU and in a Respiratory Intermediate Unit (RIU).
Patients and methods: A total of 39 PMV patients (13 in ICU and 26 in RIU)
were included in the study. All patients were in stable condition, without need
for sedation, with GCS >10. All patients were tracheostomized under mechanical
ventilation support at least during the night. A full PSG was performed in all
patients during night sleep under PS ventilation.
Results: Sleep efficiency was higher in ICU (82,7±18,3%, RIU 68,4±21,8%,
p=0,02) with longer sleep time (SPT ICU 448±52 min, RIU 346±56 min,
p<0,001). Duration of stage N2 was 61,4±20,6% in ICU and 48,8±20,5% in
RIU, with longer stage N3 in RIU (10,7±15,6%, ICU 5,7±12,6%), but these
differences were not statistically significant. Yet, REM sleep duration was longer
in RIU (10,3±8,6%, ICU 3,7±4,9%, p=0,01). Despite pressure support ventilation
during night sleep, some breathing abnormalities appeared in RIU patients, with
hypoxemia especially during REM (94, 4±3, 2%, ICU 98,3±0,6%) and apneas or
hypopneas (AHI 3,34±11,6/h).
Conclusions: Sleep quality was impaired in PMV patients during hospitalization
either in ICU or in RIU, but sleep structure approached normal architecture in RIU.
REM sleep breathing abnormalities in RIU patients may require further clinical
evaluation in terms of the efficacy of mechanical ventilation mode.

P5013
Swallowing disorders and speech rehabilitation in tracheostomized
difficult-to-wean patients
Guido Vagheggini, Adriano Di Paco, Giuseppa Pullarà, Anna Bartolini,
Monica Orlandini, Eugenia Panait Vlad, Nicolino Ambrosino. Weaning and
Pulmonary Rehabilitation Unit, Auxilium Vitae Rehabilitation Centre, Volterra,
Pisa, Italy

Background: Swallowing disorders often complicates long-term management of
tracheostomised difficult-to wean patients (DWPs) and may represents a common
drawback to the removal of the cannula.
Aim: To evaluate the prevalence of swallowing disorders among DWPs and the
restoration of proper swallowing after a weaning and pulmonary rehabilitation
program including speech rehabilitation (SR).
Methods: 157 tracheostomised DWPs (83 males, age 69.9±12.5y), consecu-
tively admitted, underwent dysphagia assessment including objective assessment,
methylene blue test, and eventually fibroschopy swallowing evaluation.
Results: 74 patients (42 males, age: 70.9±12.6y), were evaluated at risk of aspi-
ration, and underwent SR program. 25 patients, affected by severe ALS, and 13
affected by neurological disorders determining very severe cognitive impairment
(GCS<9) were not included in the SR program. 57 (77.0%) out of 74 treated
patients recovered swallowing function and were allowed to feed orally; 8 (10,8%)
semiliquid, 17 (23.0%) semisolid; 14 (18,9%) homogeneous; 18 (24,3%) solid. In
10 patients compensatory postures were adopted. 13 patients were treated with
percutaneous gastro/jejunostomy, 4 were discharged with nasogastric feeding tube.
30 patients (40.5%) underwent to tracheostomy decannulation. Length of stay was
greater for dysphagic patients (21,7±12,7 vs 33,5±14,4; p<0.001).
Conclusions: Swallowing disorders showed high prevalence among DWPs and
are related to an higher length of stay in hospital. Further research are needed in
order to determine the burden of swallowing disorders in DWPs and evaluate the
effectiveness of their treatment.

P5014
Review of decannulation experience and duration of tracheostomy within the
Newcastle upon Tyne Hospitals NHS Foundation Trust
Josephine Nicholas, Christopher O’Brien. Respiratory Paediatrics, Great North
Children’s Hospital, Newcastle upon Tyne, United Kingdom

Background: Tracheostomy is increasingly used to manage airway difficulties in

paediatric respiratory management. It is important that parents are informed of
the likely duration of tracheostomy in different conditions and the prognosis for
decannulation.
Aims: The aim of this project was to review the experience of paediatric tra-
cheostomy decannulation in the Newcastle upon Tyne Hospital NHS Foundation
(NUTH) Trust over the last 6 years.
Methods: This retrospective review looked at all decannulation episodes in chil-
dren within the NUTH Trust from January 2005 to December 2010. The notes of
the patients identified were reviewed to collect data.
Results: 56 patient episodes were identified, of those, 48 patients were included.
The median duration of tracheostomy was 14 months and the median age at
decannulation was 26 months. The indications for tracheostomy were: subglottic
stenosis (31%), airway malacia (21%), airway mass (13%), airway obstruction
(10%) and other (25%). The median duration for these indications were 35,
17.5, 8, 12 and 11.5 months respectively. 81.25% (39) of planned decannula-
tions were successful. Surprisingly 61.54% (24) of successful decannulations had
trachy-cutaneous fistulas requiring surgical closure. It appeared that fistulas were
associated with patients who were of a younger age at tracheostomy (4.5 vs. 8
months) or who have had a longer duration of tracheostomy (20 vs. 12 months).
Conclusions: This review has highlighted likely duration of tracheostomy for
the common conditions and prognosis for decannulation. It has also revealed a
surprisingly high rate of trachy-cutaneous fistula.

P5015
Prognostic factors for long-term survival in ICU tracheostomized patients
Damien Basille, Eline Magois, Claire Andrejak, Vincent Jounieaux.
Pneumologie, CHU Amiens, Amiens, France

Introduction: Few recent studies have evaluated the long-term prognosis of ICU
patients who are tracheostomized for their underlying lung disease.
Patients and methods: We conducted a retrospective study from 1997 to 2010 in
82 patients who were tracheostomized during their stay in a medical intensive care
unit (ICU). The main objective was the evaluation of long-term survival
Results: Among the 82 patients, 40 (48.8%) have a chronic respiratory failure (16
obstructive, 9 mixed and 15 restrictive with 11 neuromuscular disease). Fifty-nine
patients (72%) died, including 32 (39%) before hospital discharge. The median
survival time is 188 days. In multivariate analysis using the Cox model, three prog-
nostic factors have been highlighted: 1) the presence of a neurological disease was
significantly associated with a better prognosis (OR 0.48 [0.26-0.9], p = 0.022), 2)
an age above 65 years (OR = 2.2 [1.17-4.16], p = 0.015) and 3) a Charlson score
greater than 2 (OR = 2.05 [1.09-3.86] p = 0.026) were significantly associated with
a poor prognosis. GOLD stage IV COPD was not associated with a poor prognosis
(OR = 1.93 [0.98-3.81], p = 0.058). Bleeding or respiratory complications were
found respectively in 16 (20%) and 7 (9%) patients. Among patients discharged
from hospital, the weaning of mechanical ventilation was obtained in 19 of 46
cases (41.3%).
Conclusion: We found two pejorative prognostic factors (age > 65 years and a
Charlson score > 2) and one protective factor (presence of a neurological disease)
significantly related to the long-term survival in ICU tracheostomized patients.

P5016
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P5017
Assessment of rapid shallow breathing index as a predictor for weaning in
respiratory care unit
Abbas Fadaii1, Hamid Sohrabpour1, Saber Sadat Amini1, Bahador Bagheri2,
Bahar Taherkahnchi1. 1Pulmonology, Shahid Beheshti Medical University,
Tehran, Islamic Republic of Iran; 2Pharmacology, Tabriz Medical University,
Tabriz, Islamic Republic of Iran

Introduction: Weaning is gradual removal of mechanical ventilator support.
Different predictors are used for weaning initiation. This study is designed to
investigate the rapid shallow breathing index (RBSI) as a predictor for successful
weaning.

Materials and methods: We did this cross-sectional study on 70 patients who had
mechanical ventilation for more than 48 hours in respiratory care unit (RCU) in
Tehran Labbafi Nejad hospital. We measured RBSI, and then evaluate the value of
RBSI for successful extubation.
Results: 63 (90%) Patients had RBSI ≤105 (Breath/min/L), among them 49 (77%)
patients had successful weaning and did not need re-intubation but the rest had
unsuccessful weaning (P=0.001). Weaning index mean for patients with success-
ful extubation was 66±57.2 and for patients with unsuccessful extubaion was
76.9±28.1. We could not find a significant difference between means (P=0.433).
Conclusion: Our findings exhibited that RBSI has high sensitivity with low
specifity. RBSI ≤80 is more reliable than RBSI≤105 as a predictor for weaning.
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OP/YS1
Immunomodulatory function of chemerin and its receptor ChemR23 in the
physiopathology of viral pneumonia and acute lung injury
Benjamin Bondue1,2, Olivier Vosters2, Patricia De Nadai2,
Souphalone Luangsay2, Stephanie Glineur3, François Huaux4,
Daniel Desmecht3, Paul De Vuyst1, Marc Parmentier2. 1Erasme Hospital,
Erasme Hospital, Department of Pneumology, Brussels, BE; 2University of
Brussels (ULB), University of Brussels (ULB), Institute of Multi-disciplinary
Research in Human and Molecular Biology (I.R.I.B.H.M.), Brussels, BE;
3University of Liege (ULG), University of Liege (ULG), Department of Pathology,
Liege, BE; 4Catholic University of Louvain (UCL), Catholic University of
Louvain (UCL), Laboratory of industrial toxicology, Brussels, BE

Chemerin, the natural ligand of the ChemR23 receptor, acts as a chemoattractant
agent for macrophages, immature dendritic cells, and NK cells. In this study, we
investigated the role of the chemerin/ChemR23 system in the physiopathology
of inflammatory lung diseases using wild type (WT) and knock-out mice for
the receptor (ChemR23−/−). Whereas no differences are observed in models of
lung fibrosis and asthma, ChemR23-/- mice present higher mortality and mor-
bidity in a model of viral pneumonia induced by the pneumonia virus of mice
(PVM). ChemR23-/- mice display delayed viral clearance, and impaired acquired
immunity contrasting with an excessive innate response and recruitment of neu-
trophils. Lower recruitment of type I interferon-producing plasmacytoid dendritic
cells (pDCs) may explain the delayed acquired response and viral clearance in
ChemR23-/- mice. However, the stronger inflammation observed in these mice is
not due to defective pDC recruitment but rather to the loss of an anti-inflammatory
role of chemerin on non-leukocytic cells. Indeed, experiments involving adoptive
transfer of pDCs and bone marrow transplantation exclude the role of ChemR23-
expressing pDCs and more generally leukocytes in the protection against excessive
inflammation. Moreover, a strong anti-inflammatory role of chemerin is observed
in a model of acute lung injury induced by instillation of lipopolyssacharide (LPS),
which is strictly dependent of ChemR23. Altogether, our data suggest a role of
the chemerin/ChemR23 system in the modulation of innate immunity and this
is likely mediated by non-leukocytic cells, such as lung endothelial or epithelial
cells.

OP/YS2
Role of Th9 cells in allergic airway inflammation induced by house dust mite
Carla P. Jones, Lisa Gregory, Benjamin Causton, Clare Lloyd. Imperial College,
Leukocyte Biology, London, GB

Interleukin (IL)-9-secreting T cells are a novel subset of T helper (Th) cells, named
Th9. These cells develop independently of other T helper cell populations such
as Th1, Th2, Th17 or regulatory T cells, and do not produce Th1- or Th2-type
cytokines. Th9 development is driven by transforming growth factor (TGF)-β in
association with IL-4. Several studies have described the biology of these cells in
vitro, however the role of Th9 cells in allergic inflammation in vivo is unclear. We
investigated the impact of Th9 cells on the development of allergic airway disease
induced by the allergen, house dust mite (HDM). Our data showed that acute HDM
exposure resulted in the in vivo generation of Th9 cells in the lung. These cells
do not express IL-13 or IFN-γ in vivo, but express the IL-25 receptor, IL17RB
and the transcription factor PU.1. Adoptive transfer of Th9 cells resulted in the
exacerbation of allergic inflammation. Th9 cell transfer enhanced inflammatory
cell recruitment to the BALF and lungs (p=0.002 and p=0.018), and led to higher
numbers of eosinophils in the lungs of animals exposed to HDM when compared
to animals transferred with CD4 cells (p=0.047). Adoptive transfer of Th9 cells
also promoted the recruitment and activation of mast cells (analysed by measuring
levels of mast cell protease-1 in serum and enumeration of lung intra-epithelial
mast cells). Th9 cell transfer induced an increase in IL-9 secretion by cells isolated
from the lung-draining lymph nodes. Th9 cells did not modulate in vivo levels of
the Th2-type cytokines, IL-13. In conclusion, our results show a functional role
for Th9 cells in mediating the early stages of allergic responses, specifically in
mast cell recruitment and activation.

OP/YS3
Thymic stromal lymphopoietin is a central regulator of anti-viral CD8+ T cell
response
Koshika Yadava1,2, Sichelstiel Anke1,2 , Aurelien Trompette1,2, Nicola Harris3,
Benjamin Marsland1,2. 1CHUV (Centre hospitalier universitaire vaudois),
Service de Pneumologie, Lausanne, Vaud, CH;2University of Lausanne, Faculty

of Biology and Medicine, Vaud, CH; 3Global Health Institute, EPFL (École
polytechnique fédérale de Lausanne), Lausanne, Vaud, CH

TSLP is an IL-7 like cytokine that is primarily produced by epithelial cells at
mucosal surfaces. It has been widely studied in Th2-driven inflammatory dis-
orders such as atopic dermatitis and asthma. Although both viral nucleic acid
analogues and pro-inflammatory cytokines associated with active viral infections
are potent stimulators of TSLP expression in vitro, it’s role in antiviral immunity
is unknown. To elucidate the role of TSLP in viral infections, we investigated
the immune response against influenza A in mice deficient in TSLPR. We found
that TSLPR-deficient mice exhibited impaired clearance of the virus at late time
points post infection, indicative of a defect in the adaptive immune response.
Although priming in the lymph node was unaffected, the virus-specific CD8+ T
cell response in the lung was compromised in the absence of TSLPR. This defect
was characterized by the reduced frequency of virus-specific CD8 T cells as well
as reduced effector functions such as granzyme B expression and interferon γ

production. Using mixed bone marrow chimeras and adoptive transfer studies, our
data suggests that TSLP affects influenza-specific responses by modulating the
function of recruited inflammatory dendritic cells (DCs). Pulmonary DCs isolated
from infected lungs of TSLPR deficient mice were defective in inducing prolif-
eration of antigen specific naïve T cells in vitro. Furthermore in the absence of
TSLPR the production and trans presentation of IL-15 by CD11b+ inflammatory
DC was impaired. We propose that TSLP regulates activation of antigen specific
cytotoxic T cells at the site of infection by modulation of DC function and suggest
a crucial link between TSLP and IL-15 production during infection.

OP/YS4
Regulation of allergic airway disease by IL-4/IL-13 activated macrophages
and dendritic cells
Natalie Nieuwenhuizen, Jayakumar Jaisubash, Frank Kirstein, Ramona Hurdayal,
Claire Hoving, Babele Emedi, William Horsnell, Frank Brombacher. University
of Cape Town, Immunology, Cape Town, Western Cape, ZA

While IL-4Rα and its ligands IL-4 and IL-13 play an important role in mouse
models of allergic airway disease, the effects of IL-4 and IL-13 signaling through
specific cell types are unclear. The generation of mice with cell specific impair-
ment of IL-4Rα on macrophages/neutrophils (LysMcreIL-4Rα−/ lox ) and dendritic
cells/alveolar macrophages (CD11ccreIL-4Rα−/ lox ) has enabled us to investigate
the effect of IL-4/IL-13 signaling on macrophage and dendritic cells in allergic
airway disease.
IL-4Rα-/lox, IL-4Rα-/-, CD11ccreIL-4Rα-/lox and LysMCreIL-4Rα-/lox mice were
sensitized and challenged with ovalbumin. OVA-challenged IL-4Rα-/lox mice had
increased airway resistance and elastance, lung inflammation and mucus hyper-
secretion compared to PBS controls. In IL-4Rα-/- mice, airway resistance and
elastance, mucus hypersecretion, Th2 responses and eosinophil infiltration was
decreased. However, in both LysMcreIL-4Rαg-/lox mice and CD11ccreIL-4Rα-/lox

mice, airway resistance and elastance were slightly increased. This indicates that
IL-4/IL-13 activated macrophages may play a role in downregulating allergic air-
way disease. Furthermore, lung CD4+ T cells from CD11ccreIL-4Rα-/lox mice but
not LysMcreIL-4Rα-/lox mice had significantly increased production of the Th2 ef-
fector cytokines IL-13 and IL-5, as well as significantly increased lung eosinophils
and neutrophils, suggesting an additional role for IL-4/IL-13 activated dendritic
cells in downregulating Th2 responses and granulocyte infiltration into the lungs.
In summary, we find a role for IL-4/IL-13 signaling through both macrophages
and dendritic cells in regulating allergic airway disease in mice.

OP/YS5
The influence of glucocorticoid therapy on trancription factor balance in
asthma patients
Roxana Bumbacea2, Stephen Durham1, Carsten Scmidt- Weber3. 1NHLI - Royal
Brompton Hospital, Respiratory Medicine - Allergy, London, GB; 2Elias Hospital
Bucharest, Allergy, Bucharest, RO; 3Zentrums für Allergie & Umwelt (ZAUM),
Allergy and Molecular Biology, Munich, DE

Background: Transcription factors are important in T-cell subset differentiation as
well as clonal expansion and determine the polarization process towards different
T cell phenotypes. Glucocorticoids are important for asthma treatment, potentially
by modulating T cell differentiation. We hypothesize that the transcription factor
balance could be of predictive value in the treatment of asthma. Our study aimed
to profile T-cell transcription factors after 8 week GC-treatment of steroid naïve
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asthmatic patients and to test the steroid sensitivity of Th2 versus Th1 and Treg
transcription factors (TF) after a treatment period, which is known to control
Th2-cell activity and improve clinical symptoms.
Methods: Human CD4+ T-cells were isolated from steroid naïve atopic asthmat-
ics, prior and 8 weeks after successful inhalative GC-treatment. TF mRNA levels
were determined using realtime RT-PCR. Additionally, CD4+ T-cells from healthy
donors were exposed to a serial dilution of GC in the presence of Th1, Th2 or
Treg–driving conditions and analyzed for gene expression after 48h.
Results: After 8 week GC-treatment, RORC2, T-Bet and GATA-3 did not show
significant changes, FOXP3 was slightly higher. In contrast the Th2-gene Gfi-
1was significantly more highly expressed in asthma patients compared to healthy
individuals and decreased significantly following GC treatment. In vitro analysis
revealed that Gfi-1 is abundantly expressed in Th2-polarizing conditions in asthma
and displays dose-dependent sensitivity to GCs.
Conclusion: The current study shows for the first time that Gfi-1 is involved
in allergic asthma and may represent a biomarker for assessing Th2-dependent
disease and GC-responsiveness

OP1
Neutrophils augment LPS-mediated pro-inflammatory signaling in human
lung epithelial cells
Agnes Boots1,2, Kirsten Gerloff1, Damien van Berlo1, Guido Haenen2,
Aalt Bast2, Catrin Albrecht1, Roel Schins1. 1IUF, Particle Research, Düsseldorf,
DE; 2Maastricht University, Pharmacology and Toxicology, Maastricht, NL

The role of polymorphonuclear neutrophils in pulmonary host defense is well
recognized. The influence of a pre-existing neutrophilic inflammation on airway
epithelial response towards pro-inflammatory triggers, however, is still poorly
addressed. Therefore, aim of this study is to investigate the effect of neutrophils
on LPS-induced pro-inflammatory signaling in lung epithelial cells.
Human bronchial epithelial cells (BEAS-2B) were incubated with human pe-
ripheral blood neutrophils or bone-marrow derived neutrophils from C57BL/6J
wildtype or NADPH-oxidase deficient (p47phox−/−) mice. Upon LPS stimulation,
IL-8 production and reactive oxygen species (ROS) generation were measured.
Additionally, activation of extracellular regulated kinases (ERK)1/2 and nuclear
factor (NF)-κB signaling pathways was analyzed.
Our studies show that neutrophils synergistically increases LPS-induced IL-8 and
ROS production by BEAS-2B cells without inducing cytotoxicity. The observed
IL-8 response to endotoxin increases in proportion to time, LPS-concentration
and the number of neutrophils present. Moreover, this synergistic IL-8 production
correlated with the chemotactic properties of the co-incubations and significantly
depended on a functional neutrophilic NADPH oxidase. The presence of neu-
trophils also augments LPS-induced phosphorylation of ERK1/2 and IκBα as well
as NF-κB RelA DNA binding activity in BEAS-2B.
Our results indicate that the pro-inflammatory effects of LPS towards lung ep-
ithelial cells are amplified during a pre-existing neutrophilic inflammation. These
findings support the concept that patients suffering from pulmonary neutrophilic
inflammation are more susceptible towards pro-inflammatory triggers.

OP2
Angiostatin inhibits neutrophil migration and activation
Gurpreet Aulakh, Baljit Singh. University of Saskatchewan, Veterinary
Biomedical Sciences, Saskatoon, Saskatchewan, CA

Dysregulated recruitment of activated neutrophils contributes to tissue damage,
morbidity and mortality. Here, we studied the role of angiostatin (ANG), an
anti-angiogenic molecule, in neutrophil recruitment and activation in vivo and
in vitro. First, we showed lipid raft mediated surface and cytosolic localization
of FITC-conjugated ANG in fMLP-activated but not resting mouse and human
neutrophils. ANG co-localised with neutrophil a-tubulin, angiomotin and b3 inte-
grin in response to fMLP. ANG inhibited the signal for reduced mitotracker dye,
an index of neutrophil activation in suspended as well as adhered neutrophils in
response to fMLP and LPS. ANG also inhibited the signal for phosphorylated
forms of hsp-27, p38 and p44/42 MAPK that regulate neutrophil activation. Finally,
ANG blocked formation of reactive oxygen species while activating caspase-3 and
inducing apoptosis in LPS-activated neutrophils. In-vitro confocal microscopy on
mouse as well as human neutrophils revealed that ANG abolished fMLP-induced
polarisation of actin-rich leading edge. Intravital microscopy showed that ANG
reduced leukocyte adhesion and emigration (p<0.05) and simultaneously increased
rolling flux (p<0.05) in post-capillary venules in TNFa-treated cremaster muscles.
We conclude that ANG is a novel inhibitor of neutrophil migration and activation.
(Funding NSERC Discovery Grant)

OP3
Production of alpha-1 antitrypsin (AAT) by pro- and anti-inflammatory
macrophages and dendritic cells
Emily F.A. van ‘t Wout1, Annemarie van Schadewijk1, Nigel D.L. Savage2,
Jan Stolk1, Pieter S. Hiemstra1. 1Leiden University Medical Centre, Pulmonology,
Leiden, NL; 2Leiden University Medical Centre, Infectious Diseases, Leiden, NL

AAT acts as an important neutrophil elastase inhibitor in the lung. Although
the hepatocyte is considered as the primary source of AAT, local production by

monocytes, macrophages and epithelial cells may contribute to the formation of
an anti-elastase screen. Since monocytes can differentiate into a heterogeneous
population of macrophages with subpopulations ranging from pro-inflammatory
properties (M1) to anti-inflammatory properties (M2), and into dendritic cells
(DC), we studied whether lipopolysaccharide (LPS), TNFα and oncostatin M
(OSM) enhance AAT production differentially in cultured M1, M2 and DC.
Monocytes from healthy blood donors were cultured for 7 days in the presence
of GM-CSF, M-CSF or GM-CSF + IL-4 to obtain M1, M2 and immature (i) DC,
respectively. Next, cells were stimulated with LPS, TNFα or OSM and synthesis
of AAT was assessed by quantitative RT-PCR and ELISA.
Spontaneous release of AAT was higher in M1 than in M2 and iDC after 24h (187
ng/106cells vs 50 ng/106c and 86 ng/106c, p=0.016). LPS significantly increased
AAT production in M1, M2 and DC (302 ng/106c vs 97 ng/106c and 248 ng/106c,
p=0.019), whereas TNFα and OSM did not affect AAT secretion. The secretion
levels of the related proteinase inhibitor alpha-1 antichymotrypsin (ACT) were
below the limits of detection by ELISA. Analysis by quantitative RT-PCR showed
that 24h LPS exposure caused a maximal 2.1-fold AAT mRNA increase in M1, a
21-fold increase in M2 and 11-fold increase in DC.
We conclude that cultured M1 produce more AAT than M2 and DC, which is
partly explained by a high spontaneous release of AAT by M1. This suggests that
cellular differentiation is a regulator of local AAT production.

OP4
Paired immonoglobulin-like receptor-B critically regulates Th2-response in
experimental asthma
Dana Shik, Ariel Munitz. Tel Aviv University, Microbiology and Human
Immunology, Tel Aviv, Ramat Aviv, IL

Background: Paired-Immunoglobulin-like receptor B (PIR-B) is an immunorecep-
tor tyrosine-based inhibitory motif-containing receptor expressed predominantly
by myeloid cells, which counter-regulates their function. Recent data report exag-
gerated Th2 activation in response to Alum/OVA sensitization in Pirb-/- mice due
to impaired dendritic cell function. Yet, the role of PIR-B in experimental asthma,
a “hallmark” Th2-disease, is unknown.
Objective: To define the role of PIR-B in experimental asthma.
Methods: Wild type (WT) and Pirb-/- mice were intranasally-challenged with As-
pergillus fumigatus (Af) extract (12mg/60ml/mouse, 6 challenges/2 weeks). PIR-B
expression in the lungs of WT mice was assessed using flow cytometry combining
various myeloid cell markers. BALF was assessed for total and differential cell
counts as well as cytokine (IFN-g, IL-13, IL-4, IL-5) and chemokine profiles
(CCL17, CCL22, CXCL9, CXCL10) (ELISA, qPCR).
Results: Expression of PIR-B mRNA was upregulated in the lungs of WT mice
following Af-challenge. Af-challenged WT mice displayed significant infiltration
of multiple PIR-B+ cells including eosinophils, neutrophils, macrophages and vari-
ous myeloid cell subsets. Unexpectedly, allergen-challenged Pirb-/- mice displayed
significantly increased lung lymphocyte and neutrophil accumulation compared
with WT mice. Pirb-/- mice exhibited decreased levels of IL-4 and IL-13, CCL17
and CCL22 compared with WT mice. Conversely, Pirb-/- mice demonstrated sig-
nificantly increased IFNg and IFNg-dependent chemokines, CXCL9 and CXCL10,
compared with WT mice.
Conclusions: These results demonstrate a crucial and unexpected role for PIR-B
governing Th2-responses in experimental asthma.

OP5
Infection-related exacerbations in COPD patients: the Bug or the Body?
T.H.B. Geelen1, R.H. Deurenberg1, F.M.E. Franssen2, G.G.U. Rohde3,
E.F.M. Wouters3, C.A. Bruggeman1, F.R.M. Stassen1. 1Maastricht University
Medical Center, Department of Medical Microbiology, Maastricht, NL; 2Centre
for Integrated Rehabilitation of Organ failure (CIRO), Horn, NL; 3Maastricht
University, Department of Respiratory Medicine, Maastricht, NL

Acute exacerbations (AE) in COPD have been frequently associated with respira-
tory infections. However, a causal relationship is debatable as bacteria can also be
found in stable patients. To explain this discrepancy, differences in bacterial strain
virulence have been suggested. To test this, we examined the virulence of different
Haemophilus strains, isolated from COPD patients, either in a stable phase or
during an AE.
Haemophilus spp. were isolated from sputum samples of COPD patients (GOLD
III-IV) during the stable phase or during an AE and identified with standard labo-
ratory procedures. Pulsed-Field Gel Electrophoresis revealed high level of genetic
heterogeneity among strains. Virulence was determined in an in-vitro model of
bacterial adherence to and IL-8 production by A549 cells. A whole blood assay
(WBA) was used to study differences in the capacity of the different Haemophilus
spp to induce cytokine production by leucocytes in blood from young healthy
individuals.
Results showed no differences in adhesion to A549 cells of Haemophilus strains
derived from either stable or AE patients. Moreover, IL-8 production by A549 cells
was identical following exposure to bacterial strains. Results of the WBA showed
that the production of TNF-α, IL-6, IL-1β and IL-10 induced by different strains
was highly similar within the same individual. However, cytokine production was
remarkably variable between different individuals.
These data suggest that the reactivity of the immune system might be a more
important predictor of the outcome of an infection than bacterial strain character-
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istics. Future experiments will reveal whether “AE-prone” COPD patients indeed
have aberrant immune responses towards different microbes.

OP6
Endogenous transforming growth factor beta (TGF-β) influences rhinovirus
(RV) replication in primary bronchial epithelial cells (pbecs) by suppressing
the innate immune response
Nicole Bedke, David Sammut, Ben Green, Peter Howarth, Stephen Holgate,
Donna Davies. University of Southampton, Infection, Inflammation and Immunity,
Southampton, Hampshire, GB

RV infection is a major cause of asthma exacerbation in children and adults. PBECs
from asthmatics have a deficient IFN response against RV infection, the molecular
mechanism of which is unknown. TGF-β is an anti-inflammatory cytokine which
is highly expressed in asthmatic tissue and augments RV replication in bronchial
fibroblasts by decreasing the innate immune response (Thomas BJ 2009).
Objective: To determine whether the presence of endogenous TGF-β in cultured
PBECs from asthmatic patients augments RV replication.
Method: We measured endogenous TGF-β2 levels in serum-free media from
normal and asthmatic PBECs. PBECs from both groups were pretreated with
10 μg/ml neutralizing anti-TGF-β antibodies and infected with RV1B for 24 or
48 hrs. We measured virus titres by TCID50/ml and levels of IFN-β, IP-10 and
RANTES protein by ELISA. SOCS-1 and SOCS-3 mRNA levels were quantified
by RT-qPCR.
Results: Endogenous TGF-β2 was higher in asthmatic PBECs than in normal
PBECs. Incubation with anti-TGF-β resulted in a greater decrease in RV1B repli-
cation in asthmatic PBECs than in normal PBECs. This was accompanied by
increased IFN-β protein relative to virus particles. IFN-β and IFN-λ protein levels
were also increased when asthmatic PBECs were treated with anti-TGF-β and
polyIC. The antibody significantly decreased SOCS-1 and SOCS-3, which control
IFN responsiveness. It had no significant effect on RV-induced IP-10 and RANTES
protein production.
Conclusions: Our results suggest that high levels of TGF-β in asthmatics may
contribute to a deficient innate immune response to RV infection by decreasing
IFN production.

PP101
Critical role of IL-25 in initiation of airway remodeling during a house dust
mite driven model of disease
Lisa Gregory1, Carla Jones1, Simone Walker1, Sara Mathie1,
Andrew McKenzie2, Clare Lloyd1. 1Imperial College London, Leukocyte
Biology, London, GB; 2MRC Laboratory of Molecular Biology, Cambridge,
Cambridgeshire, GB

Airway epithelial cells are key contributors to the innate immune system and
intimately involved in allergen recognition and in modulating allergic immune
responses. IL-25 is secreted by airway epithelium and is implicated in the regula-
tion of asthma. Using an adenoviral vector to overexpress the TGF-β and activin
signalling molecule Smad2 in the airway epithelium enhances airway remodelling
and AHR in mice exposed to the environmental allergen house dust mite (HDM).
We thus determined whether a neutralising antibody to IL-25 could influence
disease pathology induced by HDM following this perturbation of the pulmonary
epithelium. AHR was significantly reduced in both the AdSmad2 and AdC (empty
vector) mice exposed to HDM. Similarly, peribronchial collagen deposition in
HDM treated mice was also reduced (p<0.05). CCL20, a sentinel chemokine that
alerts and recruits innate and adaptive immune cells to the lung, was also reduced
to baseline values in mice treated with anti-IL-25 even in mice overexpressing
epithelial Smad2. Pulmonary levels of the ‘alarmin’ IL-33, known to be important
for innate-type mucosal immunity in the lungs and TSLP were also completely
abbrogated. Elevation in the prototypical Th2 cytokines IL-4, -5 & -13 was reduced
following exposure to HDM (p<0.05), however they were still significantly ele-
vated compared to controls. Thus, blocking IL-25 prevented the increase in innate
epithelial derived cytokines and reduced the severity of AHR in response to HDM
in both control mice and those with an altered, ‘pro airway remodelling’ epithelial
phenotype. Understanding allergic innate immunity could potentially lead to new
therapeutic targets for the treatment of asthma.

PP102
GOB4/AGR2 deficiency protects against allergic airway disease
Charlene DeClercq1, Lawrence Mason1, Nancy Stedman1, Edward Lavallie2,
Cara Williams1, Cedric Hubeau1. 1Pfizer Biotherapeutics R&D, Inflammation
and Immunology Research Unit, Cambridge, MA, US; 2Pfizer Biotherapeutics
R&D, Global Biotherapeutics Technologies, Cambridge, MA, US

Introduction: Goblet cell gene 4 (GOB4), a.k.a. anterior gradient homolog 2
(AGR2), is a protein disulfide isomerase restrictedly expressed by goblet cells of
the intestine and the lung.
Objectives: Because GOB4 expression is essential for mucus production in the
gut, we hypothesized that it also modulates aspects of allergic airway disease
(AAD), including mucus secretion.
Methods: First we focused on a classic model of ovalbumin (OVA)-induced AAD.
In a second set of studies, mice were exposed intranasally (IN) to recombinant

murine (rm)IL-13, which induces a 10-fold increase in GOB4 mRNA expression
in the lung. Bronchoalveolar (BAL) lavage and tissue samples were collected 24h
and 48h post-rmIL-13 or OVA challenge, respectively.
Results: In mice sensitized and challenged with OVA, BAL cellularity was sig-
nificantly reduced in GOB4 deficient mice compared to wild-type (WT) controls
(p=0.009). This was mainly due to lower numbers of eosinophils (p=0.0012)
and lymphocytes (p=0.0017). Incidence and severity of intrabronchiolar mucus
accumulation were also lower in tissues from GOB4 deficient mice. in the second
protocol, WT mice exposed to rmIL-13 developed airway neutrophilia, histiocytic
and lymphocytic inflammation, goblet cell metaplasia with intrabronchiolar mucus
plugs, and vascular mural hypertrophy. In contrast, GOB-4 deficient mice exposed
to rmIL-13 developed neither the airway inflammation nor the morphological
changes observed in their WT counterparts.
Conclusion: Our data indicate that, in AAD conditions, GOB4 deficiency protects
not only against mucus-driven aspects of the disease but also largely from aller-
gic airway inflammation, making GOB4 an attractive target for the treatment of
asthma.

PP103
Steroid-insensitive expression of CCL17 from asthmatic lung macrophages: a
driver of severe disease?
Karl J. Staples1, Timothy S.C. Hinks1, Victoria Gunn1, Caroline Smith2,
Ratko Djukanovic1,2. 1University of Southampton School of Medicine, Division of
Infection, Inflammation & Immunity, Southampton, Hampshire, GB;
2Southampton Respiratory NIHR Biomedical Research Unit, Southampton,
Hampshire, GB

Asthma is a complex inflammatory disease of the airways characterised by an
influx of CD4+ T helper (Th)-2 cells into the lung. The Th2 cytokine, IL-4, can also
change the phenotype of macrophages. These M2 macrophages are characterised
by increased expression of the cell surface marker CD206, as well as being sources
of the Th2 cell chemoattractant CCL17. We hypothesised that it is the macrophage
that is the main source of CCL17 in the asthmatic airway.
Using sputum macrophages purified by flow cytometry from the airways of 11
healthy controls and 11 asthmatics, we observed increased expression of CCL17
mRNA (p=0.0311). In contrast, there was no difference in CD206 expression as
assessed by flow cytometry. Furthermore, upon culture bronchoalveolar lavage
(BAL) cells from asthmatics released more CCL17 than healthy control cells.
Interestingly, this higher expression of CCL17 is also observed in samples derived
from moderate asthmatics who were treated with inhaled steroids.
We tested the efficacy of the steroid fluticasone propionate on inhibiting CCL17
release from monocyte-derived macrophages treated with IL-4. We observed that
the steroid had no effect on CCL17 release even at high concentrations (10 μM).
In contrast, release of CCL17 was inhibited when the cells were exposed to the
PI3-kinase inhibitor, LY294002 (10 μM).
Taken together, these data indicate that expression of CCL17 in lung macro-
phages from asthmatics is steroid insensitive and that lung macrophages may be
partially responsible for driving the disease. In addition, therapeutics targeting
the PI3-Kinase signalling pathway may improve control of the disease in severe
steroid-insensitive forms of asthma.

PP104
Short-chain fatty acids are potent modulators of allergic airway inflammation
Aurélien Trompette1,2, Anke Sichelstiel1,2 , Koshika Yadava1,2,
Benjamin Marsland1,2. 1CHUV, Laboratoire de Pneumologie, Lausanne, Vaud,
CH; 2University of Lausanne, Faculty of Biology and Medecine, Lausanne, Vaud,
CH

Introduction: Over the past few decades, there has been a dramatic increase in
the prevalence of asthma in westernized countries. Both experimental and epide-
mological data indicate that environmental factors, such as an individual’s diet and
commensal flora can have profound effects upon the susceptibility and progression
of inflammatory diseases.
Rationale: There is a growing body of evidence showing that the gut microbiota
can influence immune responses. Short-chain fatty acids (SCFAs), end-products
of the colonic fermentation of dietary fibers by bacteria, have been shown to exert
protective effects upon cardiovascular and intestinal inflammation; however, their
impact upon lung inflammation remains to be determined.
Methods: C57Bl/6 mice were given individual SCFA’s in drinking water or in-
traperitoneally 2 weeks prior to and throughout the induction of a Fel d1-induced
acute model of allergic asthma. As an alternative method, mice were fed a low-fiber
diet from birth to reduce circulating levels of endogenous SCFA’s.
Results: Mice exposed to SCFA’s exhibited reduced airway inflammation, char-
acterized by a significant reduction of infiltrating eosinophils (39.88±9.73% vs.
4.25±3.13%) in the bronchoalveolar lavage, in addition to significantly less sys-
temic Fel d 1-specific IgE and IgG1 antibodies (1.41±0.2 vs. 0.37±0.02 and
1.36±0.1 vs. 0.52±0.2, respectively). Interestingly, mice that were fed a low-fiber
diet exhibited an exacerbated airway inflammation when exposed to the Fel d 1
allergen.
Conclusions: Our results show that SCFAs have intrinsic immunomodulatory
functions with the ability to dampen lung inflammation in a mouse model of acute
allergic asthma.
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PP105
Changes in the proteome upon dermal sensitization in a mouse model of
chemical-induced asthma
Steven Haenen1, Elke Clynen2, Vanessa De Vooght1, Peter Hoet1, Ben Nemery1,
Jeroen Vanoirbeek1. 1KU Leuven, Occupational, Environmental & Insurance
Medicine - Research Unit of Lung Toxicology, Leuven, BE; 2Hasselt University,
BIOMED Research Institute, Diepenbeek, BE

In follow up of our studies on proteomic changes in a validated mouse model of im-
munologically mediated chemical-induced asthma, using toluene-2,4-diisocyanate
(TDI) as a sensitizer [1], we evaluated the temporal changes at early time points
following dermal sensitization. The identification of biomarkers of sensitization
could help to move diagnosis to an earlier (pre-clinical) stage. We explored the
proteome of the auricular lymph nodes and serum of mice dermally sensitized to
TDI.
Mice were treated once (day 1) or twice (day 1 and 8) with TDI or with the vehicle
(acetone-olive oil, 2:3, control) on both ears. Auricular lymph nodes and serum
were collected three days later. Two-dimensional difference gel electrophoresis
was used to analyze the differential proteins (p<0.01) of TDI-sensitized mice
(n=12) vs. control mice (n=12).
Proteome analyses of the auricular lymph nodes resulted in 39 and 86 differential
proteins and of serum in 7 and 16 differential proteins, after 1 and 2 sensitizations,
respectively. Identification (MALDI-TOF MS) of these proteins mainly showed
structural (e.g. vimentin), immune related (e.g. lymphocyte specific protein-1) and
oxidative stress related proteins (e.g. peroxiredoxin 6) in both the lymph nodes
and the serum.
Now, a software based pathway analysis of the differential proteins is performed
(Ariadne Genomics). This will give more insight in the cellular and molecular
events involved in early sensitization, leading to chemical-induced asthma. Possible
biomarkers among the differential proteins will be validated.
References:
[1] Haenen S, Vanoirbeek JA, De Vooght V, Maes E, Schoofs L, Nemery B, Hoet

PH, Clynen E. J Proteome Res. 2010;9(11):5868-76.

PP106
P2Y2 receptor regulates VCAM-1 membrane and soluble forms and
eosinophil accumulation during lung inflammation
Gilles Vanderstocken1, Benjamin Bondue1, Michael Horckmans1, Larissa
Di Pietrantonio1, Bernard Robaye2, Jean-Marie Boeynaems3, Didier Communi1.
1Université Libre de Bruxelles, Institut de Recherche Interdisciplinaire en
Biologie humaine et moléculaire (IRIBHM), Bruxelles, BE; 2Université Libre de
Bruxelles, Institut de biologie et de médecine moléculaires (IBMM), Gosselies,
BE; 3Université Libre de Bruxelles, Hôpital Erasme, Bruxelles, BE

ATP has been defined as a key mediator of asthma. In this study, we evaluated
lung inflammation in mice deficient for the P2Y2 purinergic receptor. We observed
that eosinophil accumulation, a distinctive feature of lung allergic inflammation,
was defective in OVA-treated P2Y2-deficient mice compared with OVA-treated
wild type animals. Interestingly, the upregulation of VCAM-1 was lower on lung
endothelial cells of OVA-treated P2Y2−/− mice compared with OVA-treated wild
type animals. Adhesion assays demonstrated that the action of UTP on leuko-
cyte adhesion through the regulation of endothelial VCAM-1 was abolished in
P2Y2-deficient lung endothelial cells. Additionally, the level of soluble VCAM-1,
reported as an inducer of eosinophil chemotaxis, was strongly reduced in the
bronchoalveolar lavage fluid (BALF) of P2Y2-deficient mice. In contrast, we
observed comparable infiltration of macrophages and neutrophils in the BALF of
LPS-aerosolized P2Y2+/+ and P2Y2−/− mice. This difference could be related to
the much lower level of ATP in the BALF of LPS-treated mice compared with
OVA-treated mice.
Our data define P2Y2 as a regulator of membrane and soluble forms of VCAM-1
and eosinophil accumulation during lung inflammation.

PP107
Role of neutrophils in a mouse model of chemical-induced asthma
Vanessa De Vooght1, Stijn Smulders1, Ghislain Opdenakker2, Benoit Nemery1,
Peter H.M. Hoet1, Jeroen A.J. Vanoirbeek1. 1KU Leuven, Research Unit for Lung
Toxicology, Leuven, BE; 2KU Leuven, Rega Institute for Medical Research,
Laboratory of Immunobiology, Leuven, BE

Chemical-induced occupational asthma is often characterized by a predominant
neutrophilic inflammation. In this study we determined the role of neutrophils in
the airway hyperreactivity to methacholine (AHR) and pulmonary inflammation
in a mouse model of chemical-induced asthma by depleting the neutrophils before
pulmonary challenge.
On days 1 and 8, BALB/c mice received 0.3% toluene diisocyanate (TDI) or
vehicle (acetone olive oil) on each ear, followed by 2 intraperitoneal injections of
cyclophosphamide (CP) or saline on days 11 and 13, or 1 intravenous injection of
anti-GR1 antibody (aGR1) or HBSS on day 13. On day 15, they received an oropha-
ryngeal challenge of 0.01% TDI or vehicle. On day 16, AHR to methacholine
was measured; lung inflammatory (bronchoalveolar lavage (BAL), histology) and
immune parameters (serum and auricular lymph nodes) were assessed.
CP and aGR1 induced a full neutrophil and eosinophil depletion in both BAL
and blood. CP led to a complete disappearance of the TDI-induced AHR, while

aGR1 caused only a partial decrease in AHR. CP-injected mice showed an almost
full depletion of the auricular lymphocytes, while this was only slightly decreased
in the aGR1-injected TDI-mice, mainly caused by depletion of T-cytotoxic cells
(CD8+). A decrease of the concentration of IL13 was detected in the aGR1-injected
TDI-mice compared to the HBSS-injected TDI-mice. A decreased total serum IgE
was observed only in CP-injected TDI-mice.
In conclusion, CP and aGR1 are potent neutrophil depletion agents, which clearly
influence AHR in our mouse model of chemical-induced asthma. However, because
these agents also impact other cells the specific role of neutrophils could not be
clarified.

PP108
Resolution of house dust mite (HDM) induced allergic airways disease
Sara Mathie1, Victoria Hammond2, Valerie O’Donnell2 , Tracy Hussell1,
Clare Lloyd1. 1Imperial College London, Leukocyte Biology, National Heart &
Lung Institute, London, GB; 2Cardiff University, Department of Medical
Biochemistry and Immunology, Tenovus Building, Heath Park, School of
Medicine, Cardiff, GB

The debilitating symptoms of impaired lung function and mucus secretion expe-
rienced by asthma patients can persist for several days following allergen exac-
erbation. This persistence may occur due to deficiencies in specific pro-resolving
mediators thereby contributing to the propagation of chronic inflammation. The
purpose of this study was to characterise the resolution of allergic pulmonary
inflammation in mice following 3 weeks of intranasal challenge using HDM. Dis-
ease parameters were measured at 4 hours, 7 days and 13 days following cessation
of allergen exposure. Airway hyperreactivity (AHR) was sustained at 7 days post
challenge compared to PBS treated controls, returning to baseline by 13 days
[Resistance at 100mg/ml = 5.73 & 3.20, vs. 1.93, P<0.05]. This was accompanied
by persistent levels of Th2 lymphocytes [2.63×105 cells/ml and 1.32×105 cells/ml
vs. 0.79×105 cells/ml, P<0.05] and eosinophils [18.9×105 cells/ml and 7.16×105

cells/ml, vs. 1.8×105 cells/ml, P<0.001], returning towards baseline by 13 days.
Th2 lymphocyte numbers did not correlate with the epithelial derived cytokine,
IL-33, which returned to baseline by 7 days. Histological analysis of lung sections
stained with Periodic-acid Schiff show that mucus persists up to 13 days. The
pro-resolving lipid, Lipoxin A4 is expressed in the lung at 4 hours and remained
detectable up to 13 days.
CD200R is expressed on myeloid cells and has been implicated in the mainte-
nance of pulmonary immune homeostasis. Following HDM exposure, expression
of CD200R on alveolar macrophages peaked at 7 days and remained elevated at
13 days.
These data indicate that distinct molecular pathways may be responsible for
induction and maintenance of allergic inflammation and AHR.

PP109
Different biochemical properties of house dust mite induce divergent
epithelial and inflammatory responses
S Post, M.C. Nawijn, A.J.M. van Oosterhout, Irene Heijink. University Medical
Center Groningen, Pathology & Medical Biology, Lab. Allergology & Pulmonary
Diseases, Groningen, Groningen, NL

Introduction: Allergic asthma is mainly caused by exposure to aeroallergens like
house dust mite (HDM), when transepithelial delivery is facilitated by disruption
of the epithelial barrier.
Objective: We aimed to gain more insight in which biochemical property of
HDM is critical for the disruption of barrier function and initiates an inflammatory
response.
Methods: HDM extracts with different biochemical properties were analyzed for
their effects on airway/bronchial epithelial barrier function by measuring changes
in transepithelial resistance and immunostaining of the junctional proteins ZO-1,
occludin and E-cadherin. Furthermore, we examined the induction of a pro-
inflammatory phenotype of human bronchial epithelium by these HDM extracts,
as well as the epithelial remodeling and airway inflammation in vivo in a mouse
model.
Results: We found that the different HDM extracts induced divergent responses.
Importantly, the extract with lowest serine protease activity induced the most pro-
nounced effects on barrier function in vitro, and induced an increased production
of the pro-inflammatory chemokine CCL20. Remarkably, the same HDM extract
induced HDM-specific IgE, a profound epithelial E-cadherin delocalization, goblet
cell hyperplasia, cellular inflammation and increased levels of CCL17 and IL-5 in
vivo.
Conclusion: Together, these results indicate that the disruption in epithelium bar-
rier function is independent of serine protease activity, and is essential for allergic
sensitization and airway remodeling in vivo.

PP110
The role of IL-25 in rhinovirus-induced asthma exacerbations
Janine Beale, Nathan Bartlett, Sebastian L Johnston. Imperial College London,
Respiratory Medicine, National Heart and Lung Institute, UK

Rhinoviruses (RV) are the major causative factor of asthma exacerbations (AE).
While Th2-mediated inflammation is implicated in asthma, it is unknown how the
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immune response to RV infection interacts with Th2 immunity causing an AE.
Epithelial-derived IL-25 is an important regulator of Th2 immunity and plays a
role in asthma pathogenesis. We hypothesized that RV infection of the epithelium
induces IL-25 production facilitating immunopathogenesis of AE. We measured
IL-25 mRNA in mouse models of RV infection and RV-induced exacerbation of
allergic airway inflammation [1]. In vitro IL-25 gene induction was also assessed
in asthmatic and normal bronchial epithelial cells (BEC) infected with RV and
stimulated with IL-4. In vivo and in vitro results demonstrated that RV induced
IL-25 mRNA as measured by qPCR. Airway challenge with ovalbumin (OVA) fol-
lowed by RV infection in sensitised mice exacerbated allergic airway inflammation
and coincided with enhanced IL-25 mRNA expression compared with allergen
or infection alone. Similarly, RV and IL-4 treatment of BECs resulted in the
highest levels of IL-25 mRNA. The novel finding that RV infection induces IL-25
represents a link between antiviral responses and Th2 inflammation identifying a
role for IL-25 in RV-induced AE. Allergen/IL-4 treatment enhanced RV-dependant
IL-25 expression thus a Th2 environment and virus may result in exacerbated Th2
inflammation mediated by IL-25.
Reference:
[1] Bartlett, N.W., et al. Mouse models of rhinovirus-induced disease and exacer-

bation of allergic airway inflammation. Nat Med 2008;14:199-204.

PP111
Mast cell distribution influences airway inflammation and
hyperresponsiveness in a chronic model of asthma
Barbara Fuchs1,2, Lisa Sjöberg1,2 , Christine Möller Westerberg2, Linda Swedin1,
Sven-Erik Dahlén1, Mikael Adner1, Gunnar Nilsson2. 1National Institute of
Environmental Medicine, Karolinska Institutet, Experimental Asthma and Allergy
Research, Stockholm, SE; 2Department of Medicine, Karolinska Institutet,
Clinical Immunology and Allergy Unit, Stockholm, SE

In asthma pathogenesis, mast cells (MCs) may play a divergent role for aller-
gic inflammation and airway hyperresponsiveness. Spatial location of MCs can
contribute to symptom severity.
MC-deficient C57BL/6-KitW-sh/W-sh mice (ko), bone marrow-derived MCs-
reconstituted C57BL/6-KitW-sh/W-sh mice (bmmc->ko) and wild-type controls (wt)
were investigated in a 91-day ovalbumin model of chronic allergic airway inflam-
mation.
Toluidine blue stained lung sections demonstrated a increased number of MCs in
bmmc->ko mice compared to wt. Moreover, MC distribution differed between the
study groups: in wt mice, MCs were located around central airways, while promi-
nently found in the parenchyma and around smaller airways in bmmc->ko mice.
These findings subsequently influenced important parameters: In BALF, total cell-,
eosinophil and neutrophil counts, were most pronounced in MC-deficient mice.
Therefore, a protective role of MC in the manifestation of chronic inflammation is
suggested.
Measurement of AHR using forced-oscillation technique revealed an increased
resistance of the central airways (Rn) and tissue damping (G) in bmmc->ko
mice compared to wt (Rn: 1.9±0.3 vs. 1.3±0.1, G: 9.9±0.8 vs. 8.5±0.6 [cm
H2O*s/mL]). Tissue resistance (H) was strongest in wt mice, and reduced to
control levels in ko mice (35.7±1.7 vs. 28.3±0.9 [cm H2O*s/mL]). Consequently,
absence of MCs in the lung periphery exaggerates tissue reactivity, however, an
increased number of bone-marrow derived MCs in the periphery even add to the
reactivity.
MCs can modulate processes leading to airway inflammation and airway hyper-
responsiveness by their mere number, their tissue distribution, and possible also
their phenotype.

PP112
Stability of biomarkers in severe asthma – 1 year follow up study
Maciej Kupczyk1, Roelinde Middelveld1, Barbro Dahlen2, Sven-Erik Dahlen1.
1Karolinska Institutet, EAAF, IMM, Stockholm, SE; 2Karolinska Institutet, Dept
of Pulmonology and Allergy, Stockholm, SE

In order to test the hypothesis of stability of phenotypes 93 patients with severe
asthma (SA), 76 with mild-to-moderate asthma (MA) and 64 with COPD were
screened and included in the BIOAIR study. The variability in clinical outcomes
and biomarkers was followed for 1 year. Comparison of baseline vs 1 year re-
vealed that there were no changes in QoL, FIV1/FVC and eNO in any of studied
cohorts. There was a trend for decrease in FEV1% in MA and COPD patients but
not in SA. The FEV1/FVC ratio decreased by 3% in SA (69±1.3 vs 66±1.2%,
p=0.006, mean±SD). We found an increase in C-reactive protein in SA (3.6±4.1
vs 4.8±4.9 mg/L, p=0.025), decrease in sputum neutrophils in MA (62.5±27.6
vs 49.9±21.9%, p=0.047) and increase in sputum eosinophils in COPD patients
(0.82±1.4 vs 2.45±2.6%, p=0.01). There was no change in mean urinary LTE4

levels in SA (48.7±33.7 vs 54.7±58.3 ng/mmol crea, p=0.85) and any of the
control groups. Although the mean values of studied biomarkers did not differ
significantly in SA over the year, there was a significant variability of those
parameters both within groups and in-between interval measurements. In contrast
lung function data changed less (e.g. coefficient of variation (CV) for sputum
eosinophils was 120% vs 25% for FEV1). To evaluate the stability of phenotypes
patients were clustered according to physiological parameters and biomarkers, and
the allocation was evaluated after 1 year of follow up. In conclusion, phenotypes
defined by physiological parameters are relatively more stable than those defined

by biomarkers, which is probably due to high variability of some biomarkers in
repeated measurements. Phenotypes in severe asthmatics are less stable than in
general population of patients.

PP113
Combined nasal exposure to sodium hypochlorite and ovalbumin induces
airway hyperreactivity in mice through activation of the TRPA1 channel and
mast cells
Valerie Hox1,2, Jeroen Vanoirbeek1, Ina Callebaut2, Sonja Bobic2, Vanessa
De Vooght1, Peter Hellings2, Benoit Nemery1. 1KU Leuven, Research Unit of
Lung Toxicology, Leuven, BE; 2KU Leuven, Department of Experimental
Immunology, Leuven, BE

Background: Some epidemiologic studies have indicated that attendance to chlo-
rinated swimming pools is associated with bronchial hyperreactivity, allergies and
asthma.
Aim: To investigate the effects of NaClO, the main pool disinfectant, on allergic
sensitization and airway responses in mice.
Methods: Male BALB/c mice received 1 to 7 nasal instillations of ovalbumin
(OVA, 1%) on alternate days 10 min after instillation of NaClO (3 ppm active
chlorine) or water. 48h after 1, 3, 5 and 7 instillations, we measured airway
reactivity to methacholine (Flexivent), cellular inflammation in broncho-alveolar
lavage (BAL), lung cytokines, and serum OVA-specific IgE. Later, methacholine
reactivity 48 h after a single combined NaClO-OVA exposure was assessed in
mice pretreated with the neurokinin1 receptor antagonist RP67580, in knock-out
mice deficient in the transient receptor potential (TRP) channel A1 (TRPA1-/-) or
V1 (TRPV1−/−) and in mast cell deficient mice (KitW-sh/KitW−sh ).
Results: Combined nasal NaClO-OVA exposure induced airway hyperreactivity
(AHR) to methacholine in the absence of airway inflammation and OVA specific
IgEs. AHR was already induced after a single combined exposure to NaClO-OVA
and it was not observed after either OVA or NaClO alone. The AHR response was
reduced after pretreatment with RP67580. NaClO-OVA induced AHR in TRPV1-/-

mice, but not in TRPA1-/- mice and mast cell deficient mice.
Conclusion: Combined nasal NaClO-OVA exposure induces AHR in the absence
of allergic inflammation. This effect appears to involve TRPA1, mast cells and
release of substance P, suggesting a neuro-immune interaction.

PP114
Effect of inhaled apocynin on reactive oxygen species concentrations in
exhaled breath condensate of asthmatics
Joanna Stefanska1, Agata Sarniak2, Anna Wlodarczyk2, Milena Sokolowska1,
Zbigniew Doniec3, Dariusz Nowak2, Rafal Pawliczak1. 1Medical University of
Lodz, Department of Immunopathology, Lodz, PL; 2Medical University of Lodz,
Department of Clinical Physiology, Lodz, PL; 3National Institute for Tuberculosis
and Lung Diseases, Department of Pneumonology, Rabka, PL

Reactive oxygen species (ROS) have a strong impact on homeostasis and are
thought to play an important role in inflammation in asthma. The sources of
oxidative stress in patients with chronic inflammatory lung diseases derive mainly
from increased amounts of ROS and reactive nitrogen species (NOS), generated
by airway cells. Apocynin is and agent which blocks NADPH oxidase - the en-
zyme, responsible for ROS production. The anti-inflammatory activity of apocynin
has been demonstrated in a variety of cells and animal models of inflammation.
Therefore, considering apocynin activities, we investigated the effect of nebulized
apocynin in 14 nonsmoking asthmatics, in placebo-controlled, cross-over design
study. Effects of apocynin have been checked 30, 60 and 120 minutes after nebu-
lization by collecting exhaled breath condensate (EBC) samples. Additionally, we
investigated safety parameters.
Apocynin significantly decreased H2O2 concentration in EBC in comparison to
placebo after 60 and 120 min. (0.29 μM vs. 0.44 μM, and 0.27 μM vs. 0.4
μM, respectively). Moreover, apocynin significantly reduced NO–

2 concentration
30 and 60 min after nebulization (2.75 μM vs. 4.65 μM, and 2.5 μM vs. 4.05
μM, respectively) in comparison to placebo. Finally, apocynin caused a significant
decrease of NO–

3 concentration in EBC after 60 and 120 min after administration,
comparing to placebo (5.34 μM vs. 8.2 μM (60 min), and 5.3 μM vs. 8 μM, (120
min) respectively). No influence of apocynin on safety parameters, and no adverse
effects has been observed.
These data suggest that using apocynin might be a promising solution to alleviate
inflammatory process, and probably, symptoms of inflammatory diseases.

PP115
An expression survey of Toll-like receptors (TLRs) and Nod-like receptors
(NLRs) in allergic asthma
Seil Sagar1,2, Kim A T Verheijden1, Aletta D Kraneveld1, Niki Georgiou2,
Gert Folkerts1, Johan Garssen1,2. 1UIPS, Utrecht University, Division of
Pharmacology, Utrecht, Utrecht, NL; 2Danone Research, Immunology,
Wageningen, Gelderland, NL

Allergic disorders, such as asthma, are symptomatic reactions of the immune
system to common and innocuous environmental antigens. These inflammatory
disorders are caused by aberrant immune regulation in which various signalling
receptors are involved. Pathogen recognition receptors like the TLRs and NLRs

923s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



Abstracts of the Ninth ERS Lung Science Conference, Estoril, Portugal – April 1–3, 2011

families of receptors are one of the key components of the innate immune system.
The function of these receptors has been linked with susceptibility towards the
development of allergic diseases, including asthma, making the TLRs and NLRs
good targets for novel effective therapies of allergic diseases. In this study the
mRNA expression levels of different TLRs and NLRs in the lung tissue in mild
and severe mouse models of allergic asthma were measured by q-PCR. In addition,
broncho-alveolar lavage fluid (BALF) was collected and cell numbers analysed.
In the mild and severe asthma models different TLR and NLR mRNA expression
profiles are observed. In the severe asthma model, a higher cell influx in BALF is
seen. Moreover, a significant correlation is found between the mRNA expression
of TLR3, TLR6 and TLR9 and the total cell number in the BALF.

PP116
Association of IL-9 and IL-4R genes and their Phenotypes among Sudanese
with Asthma
Amel Gundi, Omer A. Aziz Musa. The National Ribat University, Biochemistry,
Khartoum, Khartoum, SD

Background: Asthma is a" complex" heritable disorder, candidate genes that may
be involved in the pathogenesis of asthma including: interleukin 4 (IL-4), IL-5,
IL-9, and IL-13 (Postma et al. 1995). Asthma prevalence in Sudan was found to
be 12.5% in children aged 13-14 year in the Capital Khartoum (Mohamed et al.
1999).
Objectives: To detect polymorphisms of IL-9 in chromosome 5 and iIL-4R in
chromosome16 contributing to asthma and to estimate the environmental com-
ponents: Total immunoglobulin E levels, skin prick test, and eosinophil count in
Sudanese population.
Methods: Seventy, nuclear and extended families were sampled in the initial phase
of the study. Ventilatory function, skin, prick test blood sample for DNA analysis,
immunoglobulin E, eosinophil count were carried out in the whole sample. Geno-
typing for IL-9, IL-4R and IL-13, polymorphisms using PCR were also carried out
for a subset of the sample.
textbfResults: Phenotypic analyses of the pedigrees suggest a likely genetic cause
for asthma, as shown in one extended family. Level of total immunoglobulin E
was found to be 71% in asthmatic, and 24% in non asthmatic. Eosinophil count
was found to be 58% in asthmatic, while found to be 17.4% in non asthmatic.
Hypersensitivity symptoms to six allergens showed positive skin test. (p = 0.00).
Genotyping for IL-9, IL-4R suggest the presence of association for bothIL-9 and
IL4R (P=0.008&0.007).
Conclusions: Asthma runs in families showing strong linkage to genes. There
seems to be sufficient phenotypic and genotypic indicators to suggest a genetic
predisposition component to asthma among Sudanese, and warrant some furthers
investigation.

PP117
Behavioural and structural differences in migrating peripheral neutrophils
from patients with COPD
Elizabeth Sapey1, James Stockley1, Hannah Greenwood2, Robert Insall3 ,
Janet Lord2, Robert Stockley4. 1University of Birmingham, Clinical and
Experimental Medicine, Birmingham, GB; 2University of Birmingham, MRC
Centre for Immune Regulation, GB; 3University of Glasgow, CR-UK Beatson
Institute Cancer Research, GB; 4University Hospital Birmingham NHS
Foundation Trust, Lung Investigation Unit, Birmingham, GB

COPD neutrophils may behave differently than controls when migrating. This is
important, as altered migration could drive pathological accumulation and lung
damage.
Methods: We assessed neutrophil migration in 20 COPD patients, 20 healthy
subjects (10 healthy smokers, 10 healthy never-smokers) and 20 patients with
Alpha 1 Anti-trypsin deficiency (A1ATD). Migratory stimuli were IL-8, Groα,
LTB4, fMLP, C5a and COPD sputum. Pseudopod formation and surface expres-
sion of mediator receptors were assessed. Neutrophils were incubated with their
own, healthy control and COPD plasma, to determine if aberrant migration was
inducible (with COPD plasma) or improvable (with control plasma).
Results: There were no differences in migration, structure or receptor expression
in healthy smoking and non-smoking controls. COPD neutrophils moved with
greater speed but reduced accuracy to all stimuli. E.g. fMLP: Speed, COPD
6μm/min (0.6 SEM), A1ATD 3μm/min (0.5 SEM), Healthy control 4μm/min (0.1
SEM), p< 0.0001. There were no differences in receptor expression. E.g.,fMLPR:
COPD, 17.2 MFI (16-18 IQR), A1ATD 14.5 MFI (13-15), Healthy control, 16.2
MFI (10-30). Pseudopod formation was reduced in migrating COPD neutrophils.
Incubating COPD neutrophils with healthy plasma or healthy neutrophils with
COPD plasma did not alter migration to resemble other groups.
Conclusions: COPD neutrophils migrate differently to inflammatory stimuli. This
is not due to chemoattractant receptor expression, nor altered by incubating cells
with COPD or healthy plasma. A1ATD neutrophils resembled health more than
COPD. Abnormal migration may be a primary cellular event rather than secondary
to the inflammatory environment seen in COPD.

PP118
Inflammation and COPD: Protective effect of the recombinant anti-protease
trappin-2 A62L, on lung epithelium
Annabelle Tanga, Alhame Saidi, Sandrine Dallet-Choisy, Marie-Louise Zani,
Thierry Moreau. Inserm U618 Protéases et Vectorisation Pulmonaires, Université
François Rabelais, Tours, FR

Introduction: Inflammation in chronic obstructive pulmonary diseases (COPD)
results in a protease/anti-protease imbalance that leads to a massive release of neu-
trophil serine proteases (elastase, proteinase 3 and cathepsin G). These proteases
stimulate secretion of mucus and pro-inflammatory cytokines. In order to target
serine proteases, we designed a recombinant inhibitor derived from trappin-2 which
is able to inhibit all three proteases at the same time. The aim of the study was
to evaluate the inhibitory, anti-inflammatory and anti-secretory effects of trappin-2
A62L (T2A62L) on lung epithelium exposed to neutrophil serine proteases.
Methods: A549 cells were exposed to proteases for 24H with or without addition
of T2A62L. Protective effect of T2A62L towards the degradation of cell junctions
by proteases was analyzed by immunofluorescence. Levels of mucus secretion
were determined by measuring the rate of expression of mucin genes and the
anti-inflammatory activity of T2A62L was investigated by measuring the rate of
pro-inflammatory mediators release after LPS stimulation.
Results: Neutrophil serine proteases proteolytically degrade cellular junctions and
increase mucin gene expression. T2A62L added to the culture medium inhibits the
degradation of cell junctions proteins (E-cadherin, ZO-1), decreases MUC5AC and
MUC5B mRNA expression induced by elastase and IL-6 and IL-8 productions.
Conclusion: Our results demonstrate that T2A62L exhibits anti-proteolytic, anti-
inflammatory and anti-secretory effects. This new, anti-protease may therefore be
of therapeutic value in treating inflammatory lung diseases.

PP119
Lymphangiogenesis in chronic obstructive pulmonary disease (COPD)
Georgia Hardavella1,2, Eleni Tzortzaki3, Vasiliki Siozopoulou1, Petros Galanis4,
Eleni Vlachaki3, Dimitrios Stefanou1, Nikolaos Siafakas3. 1Medical School,
University of Ioannina, Department of Pathology, Ioannina, GR; 2Medical
School, University of Ioannina, Department of Respiratory Medicine, Ioannina,
GR; 3Medical School, University of Crete, Department of Thoracic Medicine,
University Hospital, Herakleion, GR; 4University of Athens, Department of
Evaluation of Health Care Services, Athens, GR

Introduction: Lymphangiogenesis has been reported to be driven by mediators
(e.g hyaluronic acid) and inflammatory cells (e.g activated CD11b+ macrophages),
both commonly met in COPD. We hypothesized that lymphangiogenesis is part of
COPD pathogenesis.
Aims and objectives: To investigate the lymphangiogenetic expression in COPD
measuring the lymphatic microvessel density (LMVD) and the correlation with
the presence of lymphatic invasion (L.I), clinical and laboratory parameters.
Methods: Lung surgical specimens from 20 smokers [10 COPD-smokers (30%
stage 2 GOLD) and 10 non-COPD smokers] with mean age of 62.6 years (range
38-82) were immunohistochemically stained for D2-40 and LYVE-1. Calculation
of LMVD and assessment of L.I were performed and correlation with clinical and
spirometric data followed.
Results: D2-40 and LYVE-1 were expressed in all specimens presenting higher
expression (LMVD) in COPD-smokers (p=0.00). L.I was presented in all COPD
specimens. D2-40 and LYVE-1 LMVD were associated with the presence of
COPD (χ2=20, p<0.001), smoking status (t=-1.8, p=0.09), and disease severity
(GOLD) (p=0.00).
Conclusions: D2-40 and LYVE-1 being selective lymphatic endothelial markers
were highly expressed in COPD specimens in comparison with non-COPD smok-
ers and associated with clinical and spirometric data. Our results reported for the
first time the presence of newly formed lymphatic vessels in COPD, thus providing
a novel insight in the pathogenesis of COPD including lymphangiogenesis.

PP120
Cigarette smoke-induced lung emphysema in mice is associated with prolyl
endopeptidase, an enzyme involved in collagen breakdown
Gert Folkerts1, Saskia Braber1, Paul Henricks1, Aletta Kraneveld1,
Pim Koelink1, Patricia Jackson2, Edwin Blalock2, Frans Nijkamp1. 1Utrecht
Institute for Pharmaceutical Sciences, Faculty of Sciences, Utrecht University,
Division of Pharmacology, Utrecht, Utrecht, NL; 2Allergy and Critical Care
Medicine, UAB Health Center, University of Alabama at Birmingham,
Department of Medicine, Division of Pulmonary, Birmingham, alabama, US

There is increasing evidence that the neutrophil chemoattractant proline-glycine-
proline (PGP), derived from the breakdown of the extracellular matrix, plays an
important role in neutrophil recruitment to the lung. PGP formation is a multistep
process involving neutrophils, metalloproteinases (MMPs) and prolyl endopepti-
dase (PE). This cascade of events is now investigated in the development of lung
emphysema. Mice were whole body exposed to cigarette smoke for 1 week or 20
weeks. After 1 week, 20 weeks or 8 weeks after smoking cessation animals were
sacrificed and bronchoalveolar lavage fluid and lung tissue were collected to ana-
lyze neutrophilic airway inflammation, MMP-9 levels, PE activity and PGP levels.
Lung tissue degradation was assessed by measuring the mean linear intercept. Ad-
ditionally, we investigated the effect of the peptide, L-arginine-threonine-arginine
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(RTR), that bind to PGP sequences, and the PE inhibitor valproic acid (VPA) on
the smoke-induced neutrophil influx in the lung after 1 week smoke exposure. The
amount of neutrophils, MMP-9 levels, PE activity and PGP levels were elevated
in the lungs of cigarette smoke-exposed mice, while after smoking cessation these
parameters were decreased or reduced to normal levels. PE was highly expressed
in epithelial and inflammatory cells in lung tissue of cigarette smoke-exposed
mice. Moreover, RTR and VPA inhibited the smoke-induced neutrophil influx in
the lung after 1 week smoke exposure. Together with MMPs, PE may play an
important role in the formation of PGP and thus in the pathophysiology of lung
emphysema.
This work was performed within the framework of the Dutch Top Institute Pharma
Project T1-103.

PP121
Mononuclear inflammation and alveolar airspace enlargement following
targeted deletion of Gαq/Gα11 in surfactant protein C-positive epithelial cells
Alison E. John1, Joanne Porte1, Lisa Jolly1, Amanda L. Tatler1,
Stefan Offermanns2, R. Gisli Jenkins1. 1University of Nottingham, Centre for
Respiratory Research and Respiratory Biomedical Research Unit, Nottingham,
GB; 2Max-Plank-Institute for Heart and Lung Research, Department of
Pharmacology, Bad Nauheim, DE

Activation of latent transforming growth factor beta (TGFβ) by the epithelially-
restricted αvβ6 integrin is induced by activators of the RhoA signalling pathway
and is important in the pathogenesis of lung injury and fibrosis. To establish the
role of G-proteins in normal lung development and lung injury, we generated mice
with targeted deletion of the α-subunits of Gq/11 or G12/13 in Surfactant protein
C (SftpC)-positive epithelial cells. Lungs were collected 6 and 8 weeks after birth,
perfused, fixed by inflation with formalin and processed for immunohistochemical
analysis.
At 6 weeks, lungs from SftpC-Gαq/Gα11 knockout mice contained inflammatory
infiltrates of primarily mononuclear leukocytes. Inflammation was associated with
localised disruption of alveolar architecture and appearance of enlarged alveolar
macrophages within alveolar airspaces. At 8 weeks, inflammatory foci were more
numerous and lung architecture was severely disrupted with multiple abnormally
large alveolar airspaces detected. In the SftpC-Cre Gαq/Gα11 lungs, apoptosis
was detected in areas of abnormal alveolar architecture containing alveolar macro-
phages and inflammatory cells but did not co-localise with pro-SftpC positive cells.
We detected no abnormal lung phenotype in the SftpC-Cre Gα12/Gα13 knockout
mice at any time point.
These data suggest that a deficiency in Gq/11 signalling results in pulmonary
inflammation and increased alveolar airspace size. The phenotype is consistent
with previous studies assessing defects in TGFβ signalling in vivo. Further studies
are required to determine whether there are any abnormalities in TGFβ activation
in these animals.

PP122
IL-1β drives lung dysfunction and inflammation during viral-induced
exacerbations of COPD
Anke Sichelstiel1,2, Koshika Yadava1,2, Aurélien Trompette1,2, Benjamin
J. Marsland1,2. 1CHUV (Centre hospitalier universitaire vaudois), Service de
Pneumologie, Lausanne, CH; 2University of Lausanne, Faculty of Biology and
Medicine, Lausanne, CH

Chronic obstructive pulmonary disease (COPD) is one of the world’s leading
diseases predicted to be the 3rd highest cause of death by 2030. Acute exacerbation
of COPD can be caused by bacterial and viral infections and is linked to enhanced
recruitment of inflammatory cells to the airways, and to increased levels of several
inflammatory mediators, such as IL-1β. It remains unknown whether IL-1β is
simply an indicator of the inflammation or whether it actively participates in the
cellular recruitment and acute lung dysfunction during exacerbations of COPD.
We induced COPD in IL-1β-deficient mice by administration of LPS and elastase
over 4 weeks; notably, IL-1β did not appear to influence the development of
COPD. We then induced an exacerbation of COPD by infecting these mice with
Influenza virus. Mice lacking IL-1β showed reduced exacerbation scored by the
influx of neutrophils to the airways and by lung dysfunction measured by oxygen
saturation and partial pressure of O2 and CO2 in the blood. This was associated
with decreased levels of IL-17A (a cytokine leading to the recruitment of neu-
trophils) by αβ and γδ T cells. In support of these data, we found that treatment of
mice with the IL-1R antagonist, Anakinra (Kineret®), prior to infection provided
a comparable level of protection against lung dysfunction. Interestingly, IL-1α

partially participated in the virus-induced exacerbation as γδ T cell (but not αβ

T cell) recruitment, IL-17 production and neutrophil recruitment were reduced in
IL-1α-deficient mice. These data reveal an important role for IL-1 in virus-induced
exacerbations of COPD and highlight the possibility of the use of therapeutics
targeting this pathway for treatment.

PP123
Lung CD8+ T cells induce apoptosis of autologous lung target cells in COPD
Christine M. Freeman1,2, Fernando J. Martinez1, MeiLan K. Han1, Stephen
W. Chensue1,2, Doug A. Arenberg1, Catherine A. Meldrum1, Lisa McCloskey1,
Deborah L. Thompson1, Jeffrey L. Curtis1,2 . 1University of Michigan Health
System, Ann Arbor, MI, US; 2VA Medical Center, Ann Arbor, MI, US

Introduction: CD8+ T cells are implicated in COPD pathogenesis, yet whether
they induce apoptosis of structural lung cells is unproven. CD8+ T cell cytotoxicity
and cytokine production are enhanced when their NKG2D receptor bind ligands
upregulated by stressed cells. In human lung biopsies, expression of an NKG2D
ligand, MICA, is associated with emphysema.
Objectives: We hypothesized that lung CD8+ T cells contribute to COPD pro-
gression by killing autologous lung cells via interactions between NKG2D and
MICA.
Methods: We used lung tissue from clinically-indicated resections for flow cy-
tometry (n = 30) to analyze expression of NKG2D on CD8+ T cells and MICA
on CD326+ epithelial cells. Results, as a % of positive cells and mean fluorescent
intensity (MFI), were correlated to FEV1 % predicted and radiographic emphy-
sema scores using Spearmans statistic. Additionally (n=12), isolated lung CD8+
or CD4+ T cells were co-cultured with the remaining “target” cells for 4 hours,
then viability was analyzed by annexin V/7-AAD staining.
Results: Co-culture with lung CD8+ T cells, but not CD4+ T cells, significantly
decreased target cell viability and this decrease was significantly greater in COPD
patients. NKG2D MFI on lung CD8+ T cells was highly correlated with emphy-
sema severity, but not FEV1 % predicted. Expression of MICA on lung CD326+
epithelial cells correlated directly with emphysema severity and inversely with
FEV1 % predicted. MICA and NKG2D MFI within individual patients correlated
strongly.
Conclusions: These results imply that lung CD8+ T cells, but not CD4+ T cells,
can kill autologous lung cells and that increased expression of NKG2D and MICA
may be contributing to the pathogenesis of emphysema.

PP124
Cigarette smoke-induced inflammation promotes melanoma cell metastasis in
lung parenchyma
Sandrine Bekaert, Natacha Rocks, Maud Gueders, Geneviève Paulissen,
Agnès Noël, Didier Cataldo. University of Liège, Laboratory of tumor and
development biology, Liège, Liège, BE

It is only during the last decade that clear evidence has been obtained that inflam-
mation plays a critical role in different stages of tumor development, including
initiation, promotion, malignant conversion, invasion and metastasis. There is
increasing evidence that an inflammatory microenvironment is an essential com-
ponent of all tumors (Psaila and Lyden, Nat Rev Cancer, 2009 Apr;9(4):285-93).
In the present study, we assessed in vivo the impact of cigarette smoke (CS) on
the tumor cell extravasation in lungs after tail vein injection of B16F10 melanoma
cells. We first characterized airway inflammation obtained after smoke exposure
(reference cigarettes 3R4F) for varied time periods (1, 2, 4, 8 and 12 weeks). Smoke
exposure was performed 5 days a week. Neutrophils, alveolar macrophages, inter-
stitial macrophages, dendritic cells, T cells and natural killer T (NKT) cells, were
characterized in lung tissues of mice exposed to CS and AIR using flow cytometry.
In Vitro, the direct effect of cigarette smoke extract (CSE) on proliferation of
B16F10 melanoma cells was determined for 1 to 5 days. In vivo, mice exposed
for 2 weeks to cigarette smoke or air were injected with B16F10 melanoma cells
in the tail vein. After 3 weeks, hematoxylin-eosin staining allowed quantification
of lung metastasis (tumor area/total lung area). An increase of metastasis and
implantation site in lungs was observed in CS exposed group. Conceivably, CS
constituents significantly promote extravasation of melanoma cells in lung tissues.
The mechanism or signaling pathway responsible for this dissemination needs to
be further investigated.

PP125
Identification of a steroid-insensitive sub-population of macrophages in
COPD lung
Kirandeep Chana1, Terry Woolley2, Peter Barnes1, Louise Donnelly1. 1National
Heart and Lung Institute, Imperial College London, Airway Disease, London,
GB; 2AstraZeneca, Drug Discovery, Loughbrough, GB

In COPD, alveolar macrophage numbers are elevated and release increased levels
of inflammatory mediators but respond poorly to glucocorticosteroids. Identifying
these cells from tissue resident macrophages could aid development of directed
therapies. In order to characterise pulmonary macrophages, cells were isolated
from human lung resection tissue from COPD patients (n=6) and smokers (n=9)
matched for age and smoking history and separated using Percoll density gradients
(A:10-20%, B:20-30%, C:30-40%, D:40-50%, E:50-60%). Viability and responses
to budesonide following stimulation with lipopolysaccharide (LPS) were inves-
tigated by measuring CXCL8, TNFα and IL-10 release by ELISA. Fractions A
and B were apoptotic or necrotic, whereas the remaining fractions were >70%
viable and used for analysis. Budesonide inhibited LPS-stimulated TNFα re-
lease by fraction C smoker macrophages in a concentration-dependent manner
(EC50=1.1±0.8nM). This inhibition was not seen in COPD macrophages. Fraction
C COPD macrophages were significantly less sensitive to budesonide with respect
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to CXCL8 release compared to cells from smokers (EC50:smokers=0.9±0.3nM vs
COPD=2.4±0.3nM, p<0.05). In contrast, inhibition of IL-10 release was similar
for cells from both smokers and COPD patients (EC50: smokers=2.2±1.1nM
vs COPD 2.5±1.6nM). There were no differences in any of the responses of
macrophages isolated from fractions D and E from smokers and COPD patients.
These data suggest that in COPD patients, fraction C macrophages are less respon-
sive to glucocorticosteroids and may represent alveolar macrophages. Elucidation
of specific cell markers will identify this cell sub-population and may direct
pharmacological targeting.

PP126
T helper 17 cell involvement in COPD and lung transplantation patients
Marthe Paats1, Ingrid Bergen1, Menno van der Eerden1, Bernt van den Blink1,
Peter van Hal1, Nicole van Besouw2, Carla Baan2, Henk Hoogsteden1,
Rudi Hendriks1. 1Erasmus Medical Center, Pulmonary Medicine, Rotterdam, NL;
2Erasmus Medical Center, Internal Medicine, Rotterdam, NL

Background: COPD is associated with airway and systemic inflammation and
end stage disease is a major indication for lung transplantation (LTx). The novel
T helper 17 (Th17) subset was recently implicated in the pathogenesis of COPD
and is also associated with allograft rejection. To date, little is known about the
cytokine profile of circulating T cells in COPD and LTx patients.
Aim: To determine the cytokine profile of circulating T cells in patients with
COPD and in stable LTx patients.
Methods: Peripheral blood mononuclear cells of COPD patients, before and 1
year after LTx and of healthy controls were shortly stimulated in vitro and T cells
were analysed by flow cytometry for intracellular cytokine production.
Results: We found no differences in proportions of Th17 cytokines (IL17A, IL22,
IL17F) in stable COPD patients when compared to healthy controls. In the LTx
patients, proportions of IFNγ and TNFα producing T cells did not differ from
those in healthy controls. However, IL22 production by CD4+ and CD8+ T cells
was increased in LTx patients. Also, an increase in the proportions of IL17+IL22+

and IL17+IFNγ+ double positive T cells was found in stable LTx patients when
compared with healthy controls.
Conclusions: Remarkably, T cells of LTx patients have the capacity to pro-
duce high levels of proinflammatory cytokines despite immunosuppressive drug
treatment. In particular, IL22+ T cells and specific populations of IL17+ cells
co-expressing IL22 or IFNγ are high in LTx patients, while IFNγ and TNFα single
positive T helper cells are not increased. These findings indicate that there is no
general systemic inflammatory state but that specific Th17-linked subpopulations
may play a role in stable LTx patients.

PP127
BAFF in the interaction between T regulatory and B cells in COPD
Francesca Polverino1,6 , Jaime Pons1, Amanda Iglesias1,3, Angel Rios2,
Sergio Scrimini3,4 , Catalina Crespì1, Jaume Sauleda1,3,4, Alvar Agustì3,5,
Borja Cosio1,3,4. 1Hospital Son Dureta, Unidad de investigacion, Palma de
Mallorca, Islas Baleares, ES; 2Unidad de Investigacion HUSD, Fundacion
Caubet-Cimera, Palma de Mallorca, Islas Baleares, ES; 3Ciber, Respiratory
diseases, Palma de Mallorca, Islas Baleares, ES; 4Hospital Son Dureta,
Respiratory Medicine, Palma de Mallorca, Islas Baleares, ES; 5Instituto del
tórax, Hospital Clinic, Barcelona, ES; 6University of Messina, Respiratory
Patophysiology, Messina, IT

Background: COPD shares some features with autoimmune diseases, such as a
blunted regulatory T-cell (Tregs) activity allowing autoimmune reactions. B cell
Activating Factor (BAFF) is a key factor modulating B cell homeostasis, and is
overexpressed in B-cells lymphoid follicles of lungs from COPD patients. We
hypothesize that BAFF upregulation in B cells is due to a reduced activity of
TRegs translated as a lower production of BAFF in these cells.
Methods: BAFF expression in B-lymphocytes and Tregs from bronchoalveo-
lar lavage (BAL) and blood was quantified by Flow Cytometry in 38 patients
with COPD (mean ± SD, FEV1 = 68±14%pred); 17 smokers with normal lung
function (SC) (FEV1 = 104±15%pred) and 20 non-smokers (NSC) (FEV1 =
101±20%pred).
Results: In BAL, Tregs from COPD patients showed lower BAFF expression
(Median, Range: 7, 0-32 Mean Fluorescence, MF) as compared to SC (17, 10-27;
p=2×10−4) and NSC (14, 10-22; p=0,005). Conversely, BAFF was overexpressed
in B lymphocytes from COPD patients (50, 23-121) when compared to SC (12,
0-28; p=6×10−5) and NSC (20, 6-95; p=0,001). In blood, COPD had less Baff+
TRegs (10, 0-22,5) and more Baff+ B lymphocytes (23, 5,6-102) compared to
NSC (12, 10-5; 13, 10-53; p=0,01; p=0,006, respectively). To test whether cigarette
smoke (CS) influences BAFF expression, we cultivated blood mononuclear cells
from 4 NSC with 3% and 7% CS. At 24 hours, BAFF was increased in B lym-
phocytes stimulated with CS 3% and even more with CS 7% with respect to the
control (p=0,03; p=0,02, respectively).
Conclusion: In COPD there is a blunted expression of BAFF in TRegs that leads,
partly due to cigarette smoke, to its excessive production by B lymphocytes,
showing an imbalance of its functioning that is a common feature of several
autoimmune diseases.

PP128
Potential role of A-kinase anchoring proteins (AKAPs) in COPD
Martina Schmidt1, Andrew Halayko5, Herman Meurs1, Harm Maarsingh1,
Anouk Oldenburger1, Wilfred Poppinga1, Wolter Riks1, Sara Roscioni1,
Irene Heijink2, Wim Timens3, Philipp Skroblin4, Enno Klussmann4. 1University
of Groningen, Molecular Pharmacology, Groningen, NL; 2University of
Groningen, Pulmonology, Pahtology & Medical Biology, Groningen, NL;
3University of Groningen, Pathology, NL; 4University of Groningen, Leibniz
Institute Molecular Pharmacology, Berlin, DE; 5University Manitoba,
Department of Physiology & Internal Medicine, CA

COPD is a chronic inflammatory disease mainly caused by cigarette smoke (CS)
and characterized by infiltration of (activated) inflammatory cells. Airway smooth
muscle (ASM) and epithelial cells also contribute to inflammatory cytokine release,
smooth muscle contraction, and airway remodeling. Notably, cAMP-elevating β2-
agonists and phosphodiesterase inhibitors differentially diminish COPD symptoms.
Compartmentalization of cAMP by AKAPs could explain distinct cAMP responses.
In human ASM and epithelial cells, CS-induced IL-8 release was decreased by
fenoterol, the PKA activator 6-Bnz-cAMP, while the Epac activator 8-pCPT-2’-
O-Me-cAMP showed only slight effects. Addition of PKA-AKAP interaction
inhibitor Ht31 augmented the IL-8 release. Exposure of epithelial cells to CSE
reduced barrier function, and redistributed E-cadherin from cell-cell contacts.
RII overlay, western blots and RT-qPCR demonstrated expression of AKAP79,
AKAP250 and AKAP450. CSE decreased AKAP250, whereas AKAP79 was less
affected and AKAP450 even enhanced, indicating disturbation of AKAP functions
by CSE. Importantly, similar changes in AKAP expression were found in lung
tissues of COPD patients. Our studies provide the first relation between cigarette
smoke and the coordination of cAMP signaling by AKAPs.
Supported by the Dutch Asthma Foundation and a Rosalind Franklin Fellowship.

PP129
Suppression of antitumor immunity as a potential link between inflammation
and cancer in COPD
Sergio Scrimini3 , Jaume Pons de Ves5, Angel Rios2, Amanda Iglesias Coma3,
Rocio Cordoba1, Francesca Polverino4, Alvar Agustí6, Jaume Sauleda Roig1.
1Hospital Universitario Son Dureta, Pulmonary Diseases Division, Palma de
Mallorca, Islas Baleares, ES; 2Fundación Caubet-Cimera, Palma de Mallorca,
Islas Baleares, ES; 3Ciberes, Palma de Mallorca, Islas Baleares, ES;
4Respiratory Pathophysiology, University of Messina, Cava dei Tirreni, IT;
5Hospital Universitario Son Dureta, Servicio de Immunología, Palma de
Mallorca, Islas Baleares, ES; 6Instituto del tórax, Hospital Clínic Barcelona;
CIBERES, Barcelona, ES

Background: COPD is an independent risk factor for lung cancer. Chronic
inflammation facilitates tumor development through non immune and immune
mechanisms including the perturbation of myelopoiesis resulting in deficiency in
Ag-presenting cells and dysfunctional cell-mediated antitumor immunity. We hy-
pothesize that chronic systemic inflammation characteristic of COPD is associated
with an expansion of cell populations that suppress antitumor immunity and that
these changes are even more evident in COPD with lung cancer (LC).
Methods: The percentage of myeloid derived suppressor cells (MDSC) and den-
dritic cells (DCs) from blood was quantified by flow cytometry in 18 patients with
COPD (mean ± SD, FEV1 = 62±23%); 21 smokers with normal lung function
(SM) (FEV1 = 106±15%pred); 26 non-smokers (NSC) (FEV1 = 111±14%pred);
19 COPD with LC (COPD LC) (FEV1 = 71±20%pred) and 8 smokers with LC
(SM LC) (FEV1 = 103±21%pred).
Results: COPD patients had an increased number of MDSC (median, range: 79.2,
817 cells x mm3) as compared to NSC (21.1, 338; p=0,02). In addition they showed
a reduced percentage of DCs with respect to NSC (0.4, 1%; 0.6; 8%; p=0,02,
respectively). To test whether the presence of LC influences these cell populations
we compared COPD patients with patients with LC but we did not find any sta-
tistically significant result. However, the ratio between MDSC/DC progressively
increased in patients with COPD and LC (NSC: 0,6; SM: 1,2; COPD: 2; SM LC:
2,3; COPD LC: 3,3).
Conclusions: In COPD patients there is an altered pattern of blood MDSC and
DCs suggesting a blunted antitumor immunity in this disease as a potential link
between inflammation and cancer. These findings are similar to those evident in
patients with LC.

PP130
Oxidative DNA damage in non-CF bronchiectasis: Differences with COPD
Eirini Neofytou1, Katerina Dimakou2, Katerina Samara1, Kyriaki Tsikritsaki2,
Maria Avgousti1, Nikolaos Siafakas3, Eleni Tzortzaki1. 1Laboratory of
Molecular and Cellular Pulmonology, Medical School University of Crete,
Heraklion, Crete, GR; 2Sixth Pulmonary Clinic, Chest Hospital “Sotiria”,
Athens, GR; 3Department of Thoracic Medicine, University Hospital of
Heraklion, Crete, GR

Introduction: Oxidative stress is believed to play an important role in the patho-
physiology of chronic inflammatory airway diseases such as chronic obstructive
pulmonary disease (COPD) and non CF-bronchiectasis. Activation of immune and
inflammatory cells associated with diseases’ pathogenesis and various environ-
mental factors such as tobacco smoking induces a marked production of oxidants.
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Consequently, increased oxidative burden affects genomic integrity leading to
oxidative DNA damage.
Aim: The aim of this study was to assess the amount of oxidative DNA damage
in patients with non-CF bronchiectasis and in patients with COPD.
Methods: Induced sputum samples and peripheral blood from 36 COPD patients
and 36 patients with non-CF bronchiectasis, matched for age and smoking habit,
were analyzed. 8-OHdG, an oxidative DNA damage byproduct, was measured by
ELISA in sputum supernatants and serum in all patients.
Results: 8-OHdG levels in bronchiectasis patients were: 3.4±0.6 in serum and
20.5±0.9 in sputum. COPD patients exhibited similar 8-OHdG levels in serum
(3.5±0.4) while statistically significantly increased 8-OHdG levels (38.5±9.4) in
sputum (p=0.007).
Conclusion: Our results revealed different amount of oxidative DNA damage in
serum (systemic) compared to sputum (local) in both groups. Oxidative damage
to DNA was significantly increased in the sputum samples of COPD patients
compared to non-CF bronchiectasis subjects. Giving that study’s subjects were
matched for age and smoking history, the above data could imply that endogenous
release of oxidants associated with the local chronic inflammatory process is
different in the two diseases.

PP131
LPS induced TNFα and IL6 production by bronchoaveolar lavage- and lung
cells is increased in TLR 9 deficient mice
Gillina Bezemer1, Esmaeil Mortaz1, Martijn de Brok2, Ingrid van Ark1,
Aletta Kraneveld1, Gosse Adema2, Frans Nijkamp1, Gert Folkerts1. 1Utrecht
Institute of Pharmaceutical Sciences, Pharmacology, NL; 2Radboud University,
Nijmegen, NL

Rationale: Toll-like receptors (TLRs) are specific molecular patterns recognizing
proteins which have been implicated in the pathogenisis of lung diseases. Recently
we demonstrated that TLR 9 is involved in the Cigarette Smoke induced IL-8
production by human inflammatory cells. Now we want to confirm these data
using TLR 9 KO mice but before doing so we wanted to exclude possible TLR 9
deficiency side-effects.
Methods: Bronchoalveolar lavage (BAL) fluid of 7 months old TLR 9-/- and wild
type C57BL/6 (WT) was examined for total and differential cells. Total BAL, lung
and spleen cell cultures were stimulated with CpG ODN (3uM) and LPS (1000
ng/200μl). TNF-α and IL-6 was measured in supernatant. Heamatoxyline/Eosin
stained sections of formalin fixed, parraffin embedded lung tissue of 8 months old
animals was analysed for morphological changes.
Results: Total BAL cells were 30% increased in TLR9-/-. Differential cell count
showed only increased numbers of macrophages. CpG increased TNF-α and IL
6 production of lung- and spleen cells of WT-mice but not of KO animals. LPS
stimulation increased IL-6 and TNF-α levels in lung cell cultures from TLR 9 -/-
animals compared to WT-mice (P<0.05). Similar trends were observed in BAL
and spleen cell cultures. No morphological differences were observed between
TLR 9 KO animals and the controls.
Conclusion: TLR 9 deficiency on its own does not cause major morphological or
inflammatory cell influx changes in the lung. TLR 9 deficiency does cause an en-
hanced response upon LPS stimulation. Possible mechanisms that are investigated:
TLR 4 and TLR 9 crosstalk and TLR 4 expression levels.
Acknowledgement: Top Institute Pharma project D1-101.

PP132
Cigarette smoke-concentration determines dynamics of inflammatory cell
recruitment in an acute COPD mouse model
Gerrit John, Katrin Kohse, Alexander Bohla, Oliver Eickelberg, Ali
Önder Yildirim. Comprehensive Pneumology Center, Institute of Lung Biology
and Disease, Helmholtz Zentrum München, Neuherberg, DE

Chronic obstructive pulmonary disease (COPD) is characterized by septal tissue
damage and remodeling of small airways. The disease pathogenesis is related to an
abnormal inflammatory response to toxic gases and particles, most often cigarette
smoke, and evidence suggests that innate and specific immune cells are involved
in lung tissue damage in COPD. We characterized the dynamics of inflammatory
cell recruitment after short term cigarette smoke exposure in a COPD mouse
model.
Female C57BL/6 mice were exposed to cigarette smoke-concentrations of 250, 350
and 500 mg/m3 total particulate matter for 4 h per day for 1 and 3 days. Animals
were sacrificed 24 h after the last exposure. Control animals were kept in a filtered
air environment. BAL fluid was obtained to perform differential cell counts and
lung tissue was used to determine mRNA expression of proinflammatory genes
TNF-a and MIP-2 by quantitative real-time PCR.
Neutrophils were significantly increased after exposure to cigarette smoke-
concentrations of 250 mg/m3 for 1 and 3 days compared to control animals,
whereas macrophages and lymphocytes were elevated after exposure to 350
mg/m3 for 3 days. Exposure to concentrations of 500 mg/m3 led to an increase in
macrophages only, which was associated with an increased mRNA expression of
TNF-a and MIP-2.
The results demonstrate that cigarette smoke-concentration determines the dynam-
ics of inflammatory cell recruitment in an acute cigarette smoke-induced mouse
model. These initial inflammatory processes might contribute to COPD pathogen-
esis at an early stage of smoke exposure. A long-term COPD mouse model will

be useful to investigate the interaction of COPD development and cigarette smoke
concentration.

PP133
Control of the onset of chronic lung inflammation by alternatively activated
macrophages
Alun Kirby2, William Horsnell1 , Dinko Basich1, Helen Mearns1, Amy Glover2,
Dhiren Govender1, Matti Kimberg1, Frank Brombacher1. 1University of Cape
Town, Immunology, Cape Town, ZA; 2University of York, Centre for Immunology
and Infection, York, GB

Introduction: Alternatively activated macrophages (AAM) are important regula-
tors of immune pathology and play key roles in controlling chronic lung disease.
Aims and Methods: To investigate AAM function in chronic lung disease we
infected mice with the murine parasitic nematode Nippostrongylus brasiliensis,
which causes chronic lung inflammation [1]. We used this model in wild-type
mice, and mice unable to generate AAM due to disrupted macrophage IL-4Ra
expression (LysMCreIL-4Rα-/lox).
Results and conclusions: LysMCreIL-4Rα-/lox mice consistently developed in-
creased pulmonary inflammation when compared to wild type mice at day 5
post infection. Early disease onset correlated with increased Th2 cytokine levels
and T cell numbers in the lung. LysMCreIL-4Rα-/lox alveolar macrophages (AM)
isolated from day 5 infected lungs failed to restrict T cell proliferation ex vivo,
compared with wild type AM. These data indicate requirements for AM IL-4Ra in
controlling the early onset of chronic lung inflammation. RNA expression profiling
of AM from wild-type (protected) and LysMCreIL-4Rα-/lox (susceptible) groups
identified a panel of genes whose expression in wild-type AM was converse to that
in LysMCreIL-4Rα-/lox AM, suggesting roles for AAM in regulating inflammatory
cell recruitment.
These data support a role for AAM in controlling the early onset chronic lung
inflammation.
Reference:
[1] Marsland, B.J., M. Kurrer, et al. Nippostrongylus brasiliensis infection leads to

the development of emphysema associated with the induction of alternatively
activated macrophages. Eur J Immunol 2008;38(2):479-88.

PP134
Potential anti-inflammatory role of the cAMP effectors Epac and PKA in
COPD
Anouk Oldenburger1, Sara Roscioni1, Esther Jansen1, Mark Menzen1,
Andrew Halayko2, Wim Timens3, Herman Meurs1, Harm Maarsingh1,
Martina Schmidt1. 1University of Groningen, Molecular Pharmacology,
Groningen, NL; 2University of Manitoba, Physiology and Internal Medicine,
Winnipeg, Manitoba, CA; 3University Medical Center Groningen, Pathology and
Medical Biology, Groningen, NL

Cigarette smoke-induced release of pro-inflammatory cytokines such as interleukin-
8 (IL-8) from airway smooth muscle (ASM) cells may contribute to the development
of chronic obstructive pulmonary disease (COPD). Here, we investigated the role
of the cAMP-effectors Epac and PKA on cigarette smoke extract (CSE)-induced
IL-8 release by human ASM cells as well as the potential signalling mechanisms
involved. Additionally, the impact of CSE on Epac and PKA expression was
evaluated.
CSE-induced IL-8 release from ASM was reduced by the β2-agonist fenoterol,
the Epac activator 8-pCPT-2’-O-Me-cAMP and the PKA activator 6-Bnz-cAMP.
CSE induced IκBα degradation and p65 nuclear translocation, processes that were
primarily reversed by the Epac activator 8-pCPT-2’-O-Me-cAMP. In addition, CSE
increased extracellular signal-regulated kinase (ERK) phosphorylation, which was
selectively reduced by the PKA activator 6-Bnz-cAMP. Furthermore, CSE de-
creased Epac1 expression, but had no effects on Epac2 and PKA expression. Impor-
tantly, we observed reduced Epac1 expression in lung tissue from COPD patients.
In conclusion, our data indicate that Epac and PKA differentially decrease CSE-
induced IL-8 release by ASM cells, via inhibition of NF-κB and ERK signalling,
respectively.
Our findings further indicate that cigarette smoke exposure may reduce anti-
inflammatory effects of cAMP in the airways via down-regulation of Epac1.

PP135
Role of immune dysregulation with exposure to tobacco smoke in a rodent
model of chronic obstructive pulmonary disease (COPD)
Lei Wang1, Sarah Bolton2, Kent Pinkerton1. 1University of California, Davis,
Center for Health and the Environment, Davis, CA, US; 2AstraZeneca R&D,
Safety Assessment, Loughborough, GB

Background: COPD is a leading cause of morbidity and mortality worldwide.
Objectives: To understand the role of immune responses in disease progression
and their association with changes in lung physiology in a rat model of COPD.
Methods: Spontaneous hypertensive rats were exposed to tobacco smoke (TS) or
filtered air (FA) for up to 12 weeks. Weeks 4, 6, 8, 10 and 12 were chosen to
define immune and pathophysiological changes in the lung.
Results: Exposure to TS demonstrated significant increases in macrophage, neu-
trophil and lymphocyte number in bronchoalveolar lavage compared to FA at all
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times observed. The levels of proinflammatory cytokines IL-1β, IL-6 and IFN-γ
were significantly increased in rats exposed to TS compared to FA animals. Airway
obstruction was noted as a significant elevation in central airway resistance (Rn)
and tissue damping (G) (small airway and tissue resistance). Rn was increased at
4 weeks, reduced at 6 weeks and significantly elevated at 10 and 12 weeks. G was
significantly increased at 4 weeks, followed by a slight decrease that remained
significantly elevated through 12 weeks. Significant correlations between IL-1β,
IL-6, IFN-γ, TNF-α and degree of tissue damping were noted.
Conclusions: Progressive airway obstruction and abnormal inflammatory response
to smoke exposure in this rat model of COPD is associated with dysregulated
immune responses and impaired physiological lung function. Elucidation of those
mechanisms underlining immunologic alteration specific to tobacco smoke in this
rat model of COPD could significantly contribute to a better understanding to treat
chronic inflammatory lung diseases.

PP136
Chemokine Expression by small sputum macrophages in COPD
Marion Frankenberger1 , Thomas Hofer1, Irene Heimbeck2, Winfried Möller3,
Loems Ziegler-Heitbrock2. 1Helmholtz Center Munich, CPC Comprehensive
Pneumology Center, Munich, DE; 2Helmholtz Center Munich, EvA Study Center,
Gauting, DE; 3Helmholtz Center Munich, Institute of Lung Biology and Disease,
Neuherberg, DE

Small sputum macrophages represent highly active cells that increase in the air-
ways in patients with inflammatory disease like chronic obstructive pulmonary
disease (COPD). Using macrophage purification and flow cytometry we now show
that in COPD these cells account for 85% compared to 13% in control donors.
When looking at chemokine expression we found for the small macrophages
in COPD increased transcript and protein levels for CCL2, CCL7, CCL13 and
CCL22 with a more than 100-fold increase for CCL13 mRNA. Looking at active
smokers without COPD there is a substantial increase of small macrophages to
60% and here chemokine expression is increased as well. In a model of airway
inflammation healthy volunteers inhaled 20 μg of lipopolysaccharide (LPS) and
this resulted in an increase of small sputum macrophages from 18% to 64%. The
pattern of chemokine expression was, however, different with an up-regulation for
CCL2 and CCL7, while CCL13 was downregulated 3-fold in the LPS induced
small macrophages. These data demonstrate that sputum macrophages in COPD
show induction of a specific set of CCL chemokines, which is distinct from what
can be induced by LPS.

PP137
MMP8, MMP9 and TIMP1 mRNA & protein expression is upregulated in
patients with chronic obstructive pulmonary disease (COPD)
Martin Petrek1,3, Zdenka Navratilova1, Jaromir Zatloukal2, Eva Kriegova1,3,
Vitezslav Kolek2. 1Palacky University, Laboratory of Immunogenomics and
Proteomics, Olomouc, CZ; 2 Faculty Hospital, Department of Respiratory
Medicine, Olomouc, CZ; 3Faculty Hospital, Division of Clinical Biochemistry &
Immunogenetics, Olomouc, CZ

Matrix metalloproteinases (MMPs) and their tissue inhibitors of (TIMPs) have
been implicated in pathogenesis of COPD. Information about their expression
locally in the lung/systemically in circulation and about their association with the
risk of recurrent exacerbations in COPD patients has been limited.
To determine local/systemic levels of MMPs and TIMPs in COPD patients/control
subjects. To evaluate plausible relationship between MMPs/TIMPs and COPD
exacerbations.
MMP2,8,9 and TIMP1-4 mRNA & protein expression was investigated in bron-
choalveolar lavage (BAL) cells and fluid in 28 COPD patients and 28 control
subjects using qRT-PCR and xMAP technology. In parallel, MMP1,2,3,7,8,9 and
TIMP 1-4 were determined in serum. COPD was diagnosed according to GOLD
criteria; number of exacerbations assessed during 2 years follow-up. Mann-Whitney
U test/Spearman’s correlation test were used for statistics.
Compared with controls, increase of MMP8,9 mRNA and of MMP8,9 protein was
detected in COPD BAL cells/fluid; MMP8,9 were increased in patients’ serum,
together with MMP1 and MMP7. Of studied TIMPs, TIMP1 and TIMP2 proteins
were upregulated in COPD BAL fluid, TIMP3 mRNA in diseased BAL cells;
TIMP1 and TIMP4 were increased in serum. Number of COPD exacerbations cor-
related with serum MMP3 concentration and also with the MMP3/TIMP1-3 ratio.
In our COPD cohort, MMP8, MMP9 and TIMP1 were upregulated both locally
and systemically. Moreover, serum MMP3 and its ratio to TIMP1-3 correlated
with the number of exacerbations in our patients. Studies are required to confirm
MMP3 as a possible marker for assessment/prediction of exacerbations.
Support: IGAMZCR 10267, PULF2010_008.

PP138
The role of lipoxin A4 in the chronic obstructive pulmonary disease
Liga Balode1, Gunta Strazda1, Normunds Jurka2, Uldis Kopeika2,
Agnese Kislina1, Marina Beinare1, Maris Bukovskis2, Immanuels Taivans1.
1University of Latvia, Faculty of Medicine, Riga, LV; 2University of Latvia,
Institute of Experimental and Clinical Medicine, Riga, LV

Aim: Chronic obstructive pulmonary disease (COPD) is characterized by per-

sistent inflammatory reaction with a dominance of neutrophil involvement. It is
established, that during a healing of acute inflammation, a switching of arachidonic
acid (AA) metabolism from leukotriene (Lt) to lipoxin (LX) production occurs.
Therefore we hypothesized that in COPD patients the lipoxin production could be
insufficient. Hence we measured the content of LXA4 and LtB4 in induced sputum
supernatant (IS) in COPD patients and healthy subjects.
Materials and methods: 17 COPD patients and 7 healthy persons were studied.
The age and gender ratios were similar in both groups. Sputum induction was
performed according to the ERS protocol. LXA4 and LtB4 content in sputum
supernatant was assessed by ELISA.
Results: COPD patients had decreased concentration of LXA4 in induced spu-
tum compared to healthy persons (0,514 ng/ml and 1,310 ng/ml, respectively,
p=0,00784). LtB4 content in induced sputum did not significantly differ between
COPD group and healthy persons group (3,551 ng/ml and 3,754 ng/ml, respec-
tively). The ratio LtB4/LXA4 in COPD patients was three times higher compared
to healthy persons (ie. 9,816 ng/ml and 3,425 ng/ml; p=0.00982).
Conclusions: We concluded that the chronic obstructive lung disease is character-
ized by suppressed production of lipoxins. This insufficiency may be responsible
for a persistence of neutrophilic inflammation in airways.

PP140
Chronification of pulmonary inflammation in a nanoparticle exposure model
Tobias Stoeger, Stephanie Hirn, Furong Tian, Shinji Takenaka,
Wolfgang Kreyling, Oliver Eickelberg. Comprehensive Pneumology Center,
Helmholtz Zentrum München, Institute of Lung Biology and Disease (iLBD),
München, DE

While inflammatory responses to pulmonary deposited carbon nanoparticles (NP)
are of transient nature, fibroid NP like nanotubes may cause persistent lung injury
and interstitial fibrosis. Alveolar macrophages, key players for initiation and res-
olution, may under pathologic conditions also trigger the transition from acute to
chronic inflammation.
We analyzed the inflammatory responses provoked by spherical carbon NP (CNP)
and nanotubes (CNT) up to day90 after intratracheal instillation in mice. We
propose that our detailed comparisons could help to understand underlying mech-
anisms of non-resolving, chronic inflammation.
Instillation of 50ug CNP or CNT caused acute pulmonary inflammation in mice,
characterized by an influx of 200 or 240×10E3 neutrophilic leukocytes, recovered
by lavage (BAL) respectively. A reaction resolved by 75% at day7 and completely
till day90 after CNP exposure, but only by 40% at day7 with 46×10E3 neutrophils
remaining at day90 for CNT treatment. Chronification of non-resolved inflamma-
tion upon CNT treatment was further indicated by till day90 increasing lymphocyte
and macrophage counts, accompanied by multinucleated macrophages, a sign for
impaired particle phagocytosis. Comparing fractions of particle laden BAL macro-
phages at day7, revealed for CNT 20% but over 60% for CNP exposed mice. At this
stage immunohistochemsitry identified highest expression of Galctin-3, a marker
for alternatively activated macrophages with profibrotic activity, in particle-free
but not in particle-laden BAL macrophages.
These data suggests that newly recruited macrophages, rather than unsuccessful
phagocytoising, resident cells might contribute to conditions of chronic inflamma-
tory and fibrotic diseases.

PP141
The relationship of CD4+/CD8+ ratios and Toll like receptor-2 expression
with COPD and smoking
Gurol Sahin Ulutas1, Aylin Ozgen Alpaydin2, Fatma Taneli1,
Cemile Cetinkaya2, Cevval Ulman1, Yesim Guvenc1, Gonul Dınc3, Aysın
Sakar Coskun2. 1Celal Bayar University Medical Faculty, Department of
Biochemistry, Manisa, TR; 2Celal Bayar University Medical Faculty, Department
of Pulmonary Diseases, Manisa, TR; 3Celal Bayar University Medical Faculty,
Department of Public Health, Manisa, TR

Aim: Native immune system activates acquired immunity by Toll Like Receptors
(TLR). There may be some alterations in T cell profile and TLR expression in
peripheral blood monocytes of COPD patients. We aimed to evaluate the utilization
of the ratio of CD4+, CD8+ T cells and TLR-2 expression as a marker of lung
pathology as well as their relationship between pulmonary function tests in COPD
patients and smokers.
Method: Forty stable COPD patients admitted to our university’s outpatient clinic
and 40 volunteers were included in the study. The study population was evaluated
in 4 groups according to their smoking status. CD4+, CD8+ T cells and monocyte
TLR-2 expression was measured by flow cytometry in patients and control groups.
Spirometry was performed in the whole study population except for nonsmoker
control group.
Results: TLR-2 expressions investigated in CD14+ cells were found %56±25 in
Group 1 (nonsmoker COPD), %65±23 in Group 2 (smoker COPD), %64±24
in Group 3 (healthy smoker) and %52±25 in Group 4 (healthy nonsmoker),
any difference was not observed between the groups. CD4+, CD8+ T cells and
CD4+/CD8+ ratios were not found to be different between the groups. CD4+ T
cells and FEV1, FEV1/FVC had a positive correlation (r=0,311, p=0,01; r=0,293,
p=0,023, respectively). CD4+/CD8+ ratios and FEV1/FVC also showed positive
correlation (r=0,295, p=0,022). Smoking amount and CD4+/CD8+ ratios had a
negative correlation (r= -0,274, p=0,034).
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Conclusion: The results of our study demonstrated that CD4+/CD8+ ratio may be
used as a biomarker to evaluate the pathogenesis of COPD, however TLR-2 is not
convenient for this purpose.

PP142
TLR and NLR functionality in COPD
Mª Rosa Faner Canet1, Patricia Sobradillo2, Eugeni Ballester3, Nestor Soler3,
Juan Ignacio Aróstegui4, Jordi Yagüe4, Manel Juan4, Alvar
Agustí Garcia-Navarro1,2,3 . 1Fundació Caubet Cimera, Palma de Mallorca, Illes
Balears, ES; 2Ciber en Enfermedades Respiratorias, CIBERES, Barcelona,
Catalunya, ES; 3Thorax Institut, Pulmonary Service, Barcelona, Catalunya, ES;
4Hospital Clinic i provincial de Barcelona, Centre de Diagnòstic Biomèdic
(CDB) Departament d’Immunologia, Barcelona, Catalunya, ES

Introduction: Toll-like receptors (TLRs) and Nod-like receptors (NLRs) are two
families of pattern recognition receptors (PRRs) which sense pathogen-associated
molecular patterns (PAMPs) and initiate the innate immune response.
Chronic obstructive pulmonary disease (COPD) is characterized by an abnor-
mal inflammatory response to tobacco smoke. COPD patients frequently present
exacerbation episodes (ECOPD) involving increases of the inflammation, these
exacerbations are mainly due to bacterial infections.
Aims: Evaluate the functionality of TLRs and NLRs in peripheral blood cells of
COPD patients both during stable and exacerbated disease.
Methods: 48 individuals were included in the study: 11 healthy controls, 8 healthy
smokers, 13 stable COPD and 9 exacerbated COPD seven of which were reana-
lyzed 3 months later at stability phase. PBMCs were isolated and stimulated with
agonists of TLR4, TLR5, NOD1 and NOD2. The level of IL-1b, IL-6 and TNF-a
produced in the supernatant was assessed.
Results: PBMCS from patients with ECOPD produced lower amounts of IL-6 in
response to TLR4, TLR5, NOD1, NOD2 and lower levels of IL-1b in response to
NOD1 and NOD2. The level of IL-1b and TNF-a synthesised expontaneously and
in response to TLR5 and TLR5 did not differ among all the groups.
In patients with stable COPD the severity of the airflow obstruction and the
capacity to synthesize IL-1b in response to TLR-4, TLR5 and NOD1 correlate.
Conclusions: The functionality of the TLRs and NLRs and the ability to response
bacterial stimuli is different in patients with stable COPD and exacerbated COPD.

PP143
Evaluation of morpho-functional changes in airways of young cigarette
smokers
Agnese Kislina1, Gunta Strazda1, Lı̄ga Balode1, Marina Beinare1,
Normunds Jurka2, Immanuels Taivans1. 1University of Latvia, Faculty of
Medicine, Riga, LV; 2University of Latvia, EKMI, Riga, LV

We assumed that even in asymptomatic young smokers, with relatively short
smoking duration and normal lung function, induced sputum could be found some
changes indicative for early inflammatory process.
Aim: The aim of this study was to evaluate morpho-functional changes in airways
of young cigarette smokers.
Method: We enrolled 23±3 years old 12 non-allergic smokers (1.59±0.67 pack-
years) and 7 healthy non-smoking volunteers. Lung function measurements, sputum
induction (IS) and sputum cell analysis were performed.
Results: Demographic data for both study groups did not differ significantly.
Non-smokers and smokers had normal lung function indices. In smokers induced
sputum contained statistically significantly (p=0.026) increased relative count of
eosinophils 0.923 (0.355-1,753) % compared with non-smokers 0.069 (0.046 -
0.550) %. We also found significant reduction of absolute (r=0.482; p=0.037)
and relative (r=0.682; p=0.004) count of bronchial epithelial cells in induced
sputum that correlated to number of smoked pack-years. A trend towards statistical
significance showed the correlation between smoked pack-years and the relative
number of macrophages in induced sputum (r =0.402; p=0.0872). A trend towards
statistical significance was also found in correlation between smoked pack-years
and diminished FEV1% of predicted (r= -0.463; p=0.046).
Conclusion: In this study we showed that even smokers with short duration
of the smoking habit have already initial signs of inflammation with eosinophil
involvement.

PP144
Elastase is inducing irreversible emphysema correlated with impaired
pulmonary function in mice
Alexander Bohla, Katrin Kohse, Gerrit John, Melanie Königshoff,
Oliver Eickelberg, Ali Önder Yildirim. Comprehensive Pneumology Center,
Institute for Lung Biology and Disease, Helmholtz Zentrum Munich, Neuherberg,
DE

Rationale: Chronic obstructive pulmonary disease (COPD) is characterized
amongst others by development of emphysema, which is known to occur as
a result of imbalance of proteases and antiproteases. A variety of enzymes, like
neutrophil elastase and matrix metalloprotease 12 (MMP-12), are capable of de-
stroying parenchymal tissue, causing loss of alveolae and airway enlargement in
the lung. We showed that a single application of porcine pancreatic elastase (PPE)
causes a severe emphysema-like phenotype in C57/BL6 mice.

Methods: We instilled mice oropharyngeally with PPE. Animals in control groups
received a comparable volume of PBS. Measurements of lung function parameters
using Buxco and FlexiVent systems and histological analysis of lung tissue on
several time points until 160 days after application were performed to follow the
development of an emphysema phenotype.
Results: A continuous decline in lung function parameters like compliance, forced
expiratory volume in 100ms (FEV0.1) or the Tiffeneau index (FEV0.1/FVC) was
determined in these experiments. Airway enlargement was reflected in increase
of total lung capacity (TLC), vital capacity (VC) or functional residual capacity
(FRC). These developments played along with the histological analysis of lung
tissue from these mice, which presented progressing loss of alveolar septae and the
resulting airway enlargement from day 2 after application of porcine pancreatic
elastase until day 160.
Conclusion: Severe emphysema developed after a single application of porcine
pancreatic elastase, distinguished by ongoing damage of lung tissue which exactly
matched the resulting impairment of lung function parameters in this emphysema
mouse model.

PP145
Effect of cigarette smoke extract or TGF-β1 on hyaluronan production and
hyaluronan modulating enzymes in primary murine lung fibroblasts
Ken Bracke1, Juanita Vernooy2, Tine Demoor1, Guy Joos1, Emiel Wouters2,
Guy Brusselle1, Mieke Dentener2. 1Ghent University Hospital, Respiratory
Medicine, Ghent, BE; 2Maastricht University Medical Centre, Respiratory
Medicine, Maastricht, NL

Hyaluronan (HA) is a component of the extracellular matrix and low molecular
weight (LMW) HA fragments have pro-inflammatory capacities. Exposing mice
to cigarette smoke (CS) for 1 or 6 months results in enhanced deposition of
LMW HA in lung parenchyma and airway walls and in altered expression of
HA synthases and hyaluronidases (Bracke et al., Am J Respir Cell Mol Biol.
2010;42(6):753-61). To pinpoint a source of HA, we studied HA-production and
expression of HA modulating enzymes in primary murine pulmonary fibroblasts
stimulated with cigarette smoke extract (CSE) or TGF-β1.
Fibroblasts were isolated from lungs of C57BL/6 mice and cultured in vitro. At
passage 6, cells were stimulated for 24h or 48h with control medium, 5% CSE
or 2 ng/ml TGF-β1. mRNA expression of HA synthases (Has1, Has2, Has3) and
hyaluronidases (Hyal1, Hyal2) was evaluated by RT-PCR. HA production was
measured in supernatant by ELISA.
In vitro stimulation of pulmonary fibroblasts with CSE significantly decreased the
mRNA expression of Has1 (synthesizing high molecular weight (HMW) HA) and
significantly increased the expression of Hyal2 (degrading HMW HA to LMW HA
fragments). Stimulation with TGF-β1 resulted in significantly increased mRNA
expression of Has2 (synthesizing HMW HA). Accordingly, HA-levels in the fi-
broblast supernatant decreased significantly upon 48h stimulation with CSE, while
they were significantly increased upon 24h or 48h stimulation with TGF-β1.
Decreased Has1 and increased Hyal2 in CSE-stimulated fibroblasts suggests re-
duced synthesis and enhanced breakdown of HMW HA. This may contribute to
the accumulation of LMW HA fragments, observed in CS-exposed mice.

PP146
In-vivo SP-A treatment changes the proteome of the mouse alveolar
macrophage
Joanna Floros1, Todd Umstead2, David Phelps2. 1The Pennsylvania State
University, College of Medicine, Pediatrics and Obstetrics and Gynecology,
Hershey, PA 17033, US; 2The Pennsylavania State University, College of
Medicine, Pediatrics, Hershey, PA 17033, US

In the absence of the innate host defense molecule, surfactant protein A (SP-A),
SP-A Knockout (KO) mice are more vulnerable to infection and injury. To test
whether SP-A affects alveolar macrophage (AM) protein expression SP-A KO
mice were treated with 5ug SP-A and sacrificed 6 and 18h post-treatment. The
AM proteome of KO, SP-A-treated KO, and wild type (WT) mice was studied to
see the effect of SP-A treatment, and whether SP-A-induced changes cause the
proteome of KO AMs to resemble WT. We used two-dimensional difference gel
electrophoresis (2D-DIGE) coupled with MALDI-ToF/ToF to compare proteomes.
Significant differences (p<0.05) were seen in 234 of the 791 gel spots or 45 of the
76 identified proteins. Principal component analysis revealed well separated groups
that were tightly clustered for animals in each group. At 18 hr post-treatment,
mice are closer to WT than KO indicating their greater similarity to WT. Cluster
analysis placed KO and WT mice on different branches of a dendrogram with clear
separation from one another, whereas the treated mice share a common branch
with WT and are closer to them than KO. Comparison of 6 and 18h post-treatment
groups showed that as the time after SP-A treatment increased the proteomic profile
resembled that of WT. Pathway analysis of the 45 changing proteins identified the
NRF2-mediated oxidative stress response and the Fcg receptor-mediated phago-
cytosis in macrophages and monocytes, as playing a role in response to SP-A. In
summary, a single in vivo SP-A treatment of KO mice altered the AM proteome
compared to KO mice, indicating a critical role of SP-A on AM phenotype and its
functional activity in health and disease.
Supported by NIEHS ES09882.
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PP147
TNFα accentuates TGF-β1 driven epithelial to mesenchymal transition
(EMT) in lung epithelium via TAK-1 dependent signalling
Aaron Gardner, Lee Borthwick, Malcolm Brodlie, Derek Mann, Andrew Fisher.
Newcastle University, Institute of Cellular Medicine, Newcastle upon Tyne, Tyne
& Wear, GB

EMT has been implicated as an important mechanism in the pathogenesis of
fibrotic airway diseases such as Obliterative Bronchiolitis (OB). TGF-β1 has been
shown to drive EMT both in vitro & in vivo. Previous observations have shown
that inflammatory stimuli such as TNFα can accentuate TGF-β1 driven EMT in
Primary bronchial epithelial cells (PBEC). We hypothesize that TAK-1 may act as
a convergence point for this signalling synergy.
PBEC were treated with TGF-β1 (10ng/ml) or TNFα (20ng/ml) and TAK-1 phos-
phorylation assessed. TAK-1 function was blocked via selective inhibition or
siRNA knockdown and the effect on EMT assessed. Tissue sections from control
and post transplant patients with OB were analyzed for TAK-1 phosphorylation.
TAK-1 is phosphorylated in response to TGF-β1 (+161% over control) and
TNFα (+145%) with an accentuation (+516%) and nuclear translocation upon
co-treatment (n=3). Furthermore strong phosphorylation and nuclear localisation
of TAK-1 was also observed in OB tissue. Selective inhibition of TAK-1 phos-
phorylation and nuclear localisation significantly reduces the TGF-β1 driven EMT
[loss of E-cadherin (22% inhibition), gain of Vimentin (78%) and Fibronectin
(39%) p<0.05 n=6] and also significantly reduces TNFα accentuated TGF-β1
driven EMT [loss of E-cadherin (39%), gain of Vimentin (258%) and Fibronectin
(87%) p<0.05 (n=6)]. These findings were validated via siRNA knockdown of
TAK-1 (n=6).
TAK-1 is an important signalling molecule for the accentuation of EMT in lung
epithelium identifying TAK-1 inhibition as a potential new therapeutic target in
airway disease.

PP148
Nitric oxide plays a different role on DCs as anti-inflammatory or polarizing
a Th17 response
Lukas Graf2, Valerie Cesson1, Laurent Nicod1, Carolina Obregon1. 1CHUV,
Pneumology, Lausanne, CH; 2University Hospital of Berne, Clinic and Polyclinic
of Pnemology, Lausanne, CH

In the lung dendritic cells (DCs), are underneath epithelial barrier and continu-
ously influenced by the antigens and redox state. We are interested in the role that
reactive oxygen species such as nitric oxide (NO) play in DC maturation. Human
DC were simulated with a long acting NO donor before and after LPS maturation.
Dose responses and time dependent experiments were achieved. DC-maturation
markers, a panel Th1/Th2/Th17 cytokines and proliferation assays were analyzed.
Our results have shown that NO is able to change the pattern of the release of
cytokines of LPS-matured DC which was dependent on the concentration, as well
as in the time point that NO was added to the cells during the maturation. IL-10
and TNF-α were released in a dose dependent manner while the release of IL-12
was inhibited. If NO is added before maturation by LPS an important inhibition of
IL-12 and IL-10 was observed. Interestingly, NO strengthen the release of IL-23,
IL-1b and IL-6. Functionally, in spite of the fact co-stimulation of NO with LPS did
not modify allo-presenting properties of DCs, NO treated DCs before maturation
was able to induce a Th17 polarization in a mixed lymphocyte reaction.
NO can play different and important role modulating the LPS activation cascades,
depending on the concentration or time point used. Interestingly, NO strongly
inhibit the capacity of DCs to release IL-12, but strengthen the release of other
cytokines such as IL-23 and IL-1b which are involved in a Th17 polarization.
We have described, a novel mechanism where NO might play a significant role
modulating the release of IL-17, which might be a key element in the pathogenesis
of lung diseases such as in asthma or COPD.

PP149
Differential effects of diesel exhaust particules and endotoxin on phagocytosis
and cytokine release by monocyte-derived macrophages
Gurpreet Sehra, Duncan Rogers, Louise Donnelly. Imperial College, Airway
Disease, National Heart & Lung Institute, London, GB

Atmospheric pollution is associated with COPD exacerbations. Diesel exhaust
particles (DEP) are major contributors to pollution and when inhaled become tar-
gets for lung macrophages. The interaction between DEP and bacteria/endotoxin is
unclear. Monocyte-derived macrophages (MDM) from non-smokers (NS), smokers
(S) or patients with COPD were exposed to DEP (1-300μg/ml) with or without
bacterial endotoxin (LPS; 10ng/ml) for 24h. Release of TNFα, IL-6 and CXCL8
was analysed by ELISA, and phagocytosis of fluorescent beads was assessed by
fluorimetry. MDM viability was determined by MTT assay.
Exposure of MDM to DEP did not stimulate release of IL-6 or TNFα but increased
CXCL8 release (EC50: NS 8±4 μg/ml, n=7; S 4±1 μg/ml, n=4 and COPD 10±4
μg/ml, n=7). MDM from COPD patients were 3.3 times more responsive to
DEP (30μg/ml; p<0.05) than cells from smokers. When MDM were stimulated
with LPS, DEP did not alter TNFα or CXCL8 release. However, DEP inhibited
LPS-stimulated release of IL-6 in cells from all subject groups (EC50: NS: 33±14
μg/ml, n=10; smokers: 25±15 μg/ml, n=4; COPD: 18±14 μg/ml, n=10). Exposure
of MDM to DEP in both the absence and presence of LPS inhibited phagocytosis

of beads in a concentration-dependent manner with 300μg/ml showing ∼80%
inhibition (control: 31±3×103 vs 300μg/ml DEP: 6±1×103 RFU, n=29), with
MDM being 70% viable at this concentration, with no difference in response be-
tween the different subject groups. These data show that DEP impair macrophage
phagocytosis and promote chemokine release. These data suggest that DEP may
lead to reduced clearance of debris and pathogens from airways and promote
COPD exacerbations.

PP150
Interleukin 1α is a key epithelial alarmin that promotes fibroblast activation
Monika Suwara1, Lee Borthwick1, Jelena Mann1, Stuart Farrow2, Derek Mann1,
Andrew Fisher1. 1Newcastle University, Institute of Cellular Medicine, Newcastle
upon Tyne, Tyne and Wear, GB; 2Glaxo Smith Kline R&D, Inflammatory Biology
Group, Stevenage, GB

Alarmins are a family of molecules released by injured cells that can activate
immune cells via multiple Pattern recognition receptors (PRR). Pulmonary fibrosis
is associated with the upregulation of alarmins however how they contribute to the
fibrogenic process remains unclear. We hypothesized that alarmins released from
damaged epithelial cells act as ‘danger signals’ which are recognized by fibroblasts
and lead to their activation.
The 16HBE14o- human bronchial epithelial cell line was damaged by hydrogen
peroxide (H2O2) induced oxidative stress and alarmin release measured via ELISA.
MRC5 human lung fibroblasts were treated with media from damaged epithelia and
cell proliferation (BrdU), phosphorylation of downstream TLR signaling molecules
(WB) and fibrogenic factor gene expression (qRT-PCR) assessed.
Conditioned media from 16HBE14o- cells damaged with 200μM H2O2 contained
elevated levels of alarmins: HSP-60 (16.7ng/ml vs 0.64ng/ml), HMGB1 (71ng/ml
vs 12ng/ml) and IL-1α (434pg/ml vs 130pg/ml) compared to untreated controls.
MRC5 cell treatment with media from damaged epithelia enhanced DNA synthesis
(5 fold), increased TAK1 and IRAK1 phosphorylation and upregulated IL-6 (2.7
fold), FGF2 (3 fold), IL-1β (202 fold) and TNFα (8.8 fold) gene expression.
Blocking IL-1α with IL-1α neutralizing antibody diminished IL-6 (85%), FGF2
(88%), IL-1β (99%) and TNFα (85%) gene expression compared to the control.
The results suggest that IL-1α released by damaged lung epithelia may be im-
plicated in activation of fibroblasts and could contribute to fibrogenic responses
in lung. Further studies are required to assess the potential prospects offered by
IL-1alpha antagonists in targeting fibrotic lung diseases.

PP151
Inflammatory cells in the proximal and distal airways: Effects of steroids
Gregory Rankin, Susan Wilson, Jane Warner. University of Southampton, School
of Medicine, Southampton, GB

Rationale: Patients with COPD may be prescribed inhaled steroids but it is not
clear if this reduces inflammatory cells in either the proximal or distal airways.
Methods: Matched tissue from proximal and distal airways of 28 patients under-
going a lobectomy was fixed in acetone, processed into GMA and inflammatory
cells enumerated by immunohistochemistry.
Results: Twelve patients had no evidence of airways obstruction (FEV1/FVC =
0.77±0.01), 10 had mild/moderate COPD (FEV1/FVC = 0.59±0.02) but were not
on steroids. Six patients had COPD (FEV1/FVC = 0.59±0.03) and had been pre-
scribed inhaled steroids. There was no difference in age, lung function or smoking
histories of the COPD groups. Mast cell numbers were significantly higher in the
distal airways in all three groups compared with the proximal airways. Neither
COPD or inhaled steroids altered mast cell number in the proximal airways but
there was a reduction in the mast cells in the distal airways in patients prescribed
inhaled steroids (P<0.05 compared to both non-COPD and non-steroid groups).
Median (IQR) values/mm2 were 52.7 (33.7-61.8) for patients with no airways
obstruction, 68.8 (37.5-89.9) in patients with COPD but not taking steroids and
23.6 (16.2-28.6) in the steroid group. Macrophages and neutrophils were more
numerous in the distal airways but numbers were not affected by COPD or use of
inhaled steroids. T cells were more evenly distributed between the proximal and
distal compartments but again were unaffected by either COPD or steroids.
Conclusions: Prescribing inhaled steroids in mild/moderate COPD reduces the
number of mast cells in the distal airways but does not appear to affect the number
of any other inflammatory cells in either the proximal or distal airways.

PP152
Classically activated macrophages (CAMΦ) accentuate TGF-β1 driven
epithelial to mesenchymal transition (EMT) via secretion of TNFα

Lee Borthwick1, Malcolm Brodlie2, Gail Johnson2, Chris Ward1, John Perry2,
Paul Corris1,2 , Anthony De Soyza1,2 , Andrew Fisher1,2 . 1Newcastle University,
Institute of Cellular Medicine, Newcastle-Upon-Tyne, Tyne and Wear, GB;
2Freeman Hospital, Department of Cardiopulmonary Transplantation,
Newcastle-Upon-Tyne, Tyne and Wear, GB

Obliterative Bronchiolitis (OB) is characterised by fibrotic obliteration of small
airways adversely affecting survival after lung transplantation. In-vitro and in-vivo
primary bronchial epithelial cells (PBEC) from the transplanted lung have been
shown to undergo EMT and this may contribute to the development of OB.
We have shown that activated macrophages can accentuate TGF-β1-driven EMT.
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Macrophages demonstrate remarkable plasticity and change their physiology in
response to the microenvironment. We hypothesised that this effect on EMT is
limited to CAM� and that their secretory products may be a target for limiting
inflammatory accentuation of EMT.
THP-1 cells were differentiated to CAM� or alternatively activated macrophages
(AAM�) and stimulated with clinical isolates of Pseudomonas aeruginosa (PA).
Cytokine secretion and their effect on TGF-β1-driven EMT were assessed. The
effect of blocking TNFα secreted from activated THP-1 cells was also assessed.
CAM� released more TNFα (8.4 fold) and IL-1β (8.1 fold) than AAM� in
response to PA (p<0.05 n=3). Conditioned media from CAM�, but not AAM�,
dramatically accentuated TGF-β1 driven EMT (p<0.05 n=6). Blocking TNFα

in conditioned media significantly inhibits the decrease in E-cadherin (39% ±
4%) and the increase in vimentin (59% ± 18%) and fibronectin (72% ± 14%)
expression (p<0.05 n=5).
The secretory products of CAM�, but not AAM�, significantly accentuate TGF-
β1 driven EMT. TNFα appears to be a major constituent of this accentuation
raising the possibility that TNFα targeted therapies or modulation of macrophage
phenotype may inhibit the inflammatory accentuation of EMT in the airway.

PP153
Heme-oxygenase (HO)-1 inhibits TNF-α induced CXCL10 secretion by
airway smooth muscle cells
Petra Seidel1,2, Katrin Hostettler1, Margaret Hughes2, Michael Tamm1,
Michael Roth1. 1University Hospital Basel, Pulmonary Cell Research,
Department of Biomedicine, Basel, Baselstadt, CH; 2University of Sydney,
Respiratory Research Group, Faculty of Pharmacy, Sydney, New South Wales, AU

Background and purpose: CXCL10 induces mast cell migration towards air-
way smooth muscle bundles in asthma. In blood mononuclear cells, induction of
heme oxygenase (HO)-1 inhibited pro-inflammatory cytokine secretion. Dimethyl-
fumarate (DMF), which is clinically used as an anti-inflammatory medication,
induced HO-1 and thereby inhibited proliferation in airway smooth muscle cells
(ASMC).
Experimental approach: Here we assessed the anti-inflammatory effect of DMF
on TNF-a induced CXCL10 secretion in human primary ASMC and the in-
volvement of HO-1 and mitogen activated protein kinases (MAPK). ASMC were
pre-incubated with DMF and/or glutathione ethylester (GSH-OEt), SB203580,
or the HO-1 inducers hemin, or cobalt-protoporphyrin (CoPP) 1 hour before
stimulation with TNF-a (10 ng/ml).
Key results: TNF-a induced the secretion of CXCL10, which was inhibited by
DMF as well as by the HO-1 inducers hemin, or CoPP. Interestingly, DMF ampli-
fied the TNF-a induced phosphorylation of p38 MAPK and thereby induced the
expression of HO-1. Inhibition of p38 MAPK by SB203580 reduced DMF-induced
HO-1. Importantly, GSH-OEt supplementation: (i) abrogated the inhibitory effect
of DMF on TNF-a induced CXCL10 secretion, (ii) counteracted DMF-induced
HO-1 expression, and (iii) p38 MAPK activation.
Conclusion and implications: Our data indicate that DMF inhibits TNF-α induced
CXCL10 by altering intracellular GSH, leading to activation of p38 MAPK and
subsequent synthesis of HO-1 in ASMC. Thus, DMF might help to reduce airway
inflammation in asthma.

PP154
Elevated chitinase proteins in subjects with airway inflammation
Anna James1, Rolf Boot2, Maciej Kupczyk1, Lovisa Johansson1,
Roelinde Middelveld1, Barbro Dahlén3, Sven-Erik Dahlén1. 1The Karolinska
Institute, Centre for Allergy Research, Stockholm, SE; 2University of Amsterdam,
Academic Medical Center, Amsterdam, NL; 3Karolinska University Hospital,
Lung and Allergy Research, Stockholm, SE

Chitin is a tough structural polysaccharide found in crustaceans, insects, fungi &
parasites. Although absent in humans, we express chitinases capable of degrading
chitin, of which chitotriosidase and the chitinase-like protein YKL-40 have been
suggested to be linked to airway inflammation in humans.
Our aim was to further examine chitotriosidase and YKL-40 as potential biomarkers
of airway inflammation in subjects with asthma & COPD.
Blood was collected from well-characterised subjects with asthma (mild & severe)
& COPD, taking part in BIOAIR, a European multicentre study. Patient character-
istics are shown in table below. Serum chitotriosidase activity and YKL-40 levels
were analysed in a subset of these subjects and compared with results obtained in
66 healthy volunteers.

Mild Asthma Severe Asthma COPD

Number of Subjects 76 93 64
Age (years) 42.2±1.5 50.0±1.3 64.2±1.0
FEV1 (% pred) 88.7±2.1 70.4±2.1 48.3±1.9
Inhaled corticosteroids (μg beclomethasone eq.) 614±219 2064±940 1042±603
Oral corticosteroids (μg beclomethasone eq.) – 14.2±11.8 –
Long acting β-agonists (% of study group) 68.4% 94.6% 81.3%
Serum C-reactive protein (mg/L) 3.5±0.6 6.1±0.9 5.9±0.7
SGRQ score 20.9±16.6 42.9±16.8 43.9±15.1

As shown in the figure below, serum chitotriosidase activity (A) and YKL-40 levels

(B) were significantly elevated in subjects with asthma and COPD, compared to
healthy volunteers. Both parameters were greatest in patients with COPD.

The current findings confirm that YKL-40 and chitotriosidase are useful biomark-
ers of airway inflammation but also demonstrate that the mechanism underlying
increased chitinase expression is not exclusive to asthmatic airway inflammation.

PP155
Cigarette smoke dysregulates pro-inflammatory cytokine release from airway
epithelial cells and macrophages
Elizabeth Moisey1, Lee Borthwick1, John Perry2, Anthony De Soyza1,
Andrew Fisher1. 1Newcastle University, Newcastle upon Tyne, GB; 2Newcastle
upon Tyne Hospitals NHS Trust, Newcastle upon Tyne, GB

Chronic obstructive pulmonary disease (COPD) is characterised by repeated bac-
terial exacerbations which accelerate lung function decline and increase morbidity
and mortality. Chronic bacterial colonisation may contribute to airway inflamma-
tion and promote disease progression. Cigarette smoke has been shown to alter
responses to LPS. We hypothesised that cigarette smoke would suppress the innate
immune responses of airway epithelial cells and macrophages to Haemophilus
influenzae (HI) favouring persistence.
Primary bronchial epithelial cells (PBEC), alveolar macrophages and a
macrophage-like cell line (THP-1) were incubated with cigarette smoke extract
(CSE) and stimulated with clinical isolates of HI. Cell viability, proliferation and
pro-inflammatory cytokine secretion were assessed.
CSE concentrations >5% inhibited PBEC proliferation (p<0.05 n=9). IL-8 release
from PBEC was increased in response to HI (p<0.05 n=3) and this was accentuated
by CSE (p<0.05 n=6). However, treatment with CSE alone had no effect on IL-8
secretion (p>0.05 n=6). HI treatment increased secretion of IL-8, TNFα and IL-1β

from macrophages (p<0.05 n=3). Co-treatment with HI + CSE increased IL-8
secretion (61%) but reduced TNFα (40%) and IL-1β (24%) secretion compared to
HI alone (p<0.05 n=3). CSE concentrations ≤10% had no significant effect on
cell viability.
CSE alters epithelial cell and macrophage responses to bacterial pathogens by pro-
moting release of the neutrophil chemokine IL-8 and suppressing TNFα and IL-1β.
This dysregulation may promote continued neutrophil inflammation in the airway
whilst insufficiently clearing pathogens and could be an important mechanism in
COPD.

PP156
Biomedical nanoparticles reduce antigen processing capacity and specific
CD4+ T cell stimulation of human dendritic cells
Fabian Blank1, Peter Gerber1, Alke Fink2, Barbara Rothen-Rutishauser3, Karin
de Peyer1, Laurent Nicod4, Thomas Geiser1, Christophe von Garnier1. 1Berne
University Hospital, Respiratory medicine, Berne, CH; 2University of Fribourg,
Department of Chemistry, Fribourg, CH; 3University of Berne, Institute of
Anatomy, Berne, CH; 4Lausanne University Hospital, Respiratory Medicine,
Lausanne, CH

Through their unique localization and function, lung DC provide a potential target
for inhaled nanocarriers for vaccination or drug delivery. During particle-cell inter-
action DC may functionally be affected by nanoparticles (NP) resulting in altered
immune responses. The aim of this study is to understand how poly(vinylalcohol)
coated super-paramagnetic iron oxide NP (PVA-SPIONS) interact with DC and
influence their phenotype and function.
Human blood monocyte-derived DC were treated during 12h with PVA-SPIONS
imaged by confocal and electron microscopy. Expression of markers of differenti-
ation and activation and the capacity of DCs for antigen-uptake, -processing, and
-presentation were studied using flow cytometry and an autologous CD4+ T cell
stimulation assay. Cytokine release was measured in MDDC-T cell co-cultures
using a multiplex assay.

931s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



Abstracts of the Ninth ERS Lung Science Conference, Estoril, Portugal – April 1–3, 2011

PVA-SPION uptake by DC was dose-dependent and reduced by concomitant LPS
exposure. Intracellular SPIONS were localized in the endosomal compartment
without alteration of surface markers (CD80, CD83, CD86, myeloid DC, or plas-
mocytoid DC markers). Functionally, PVA-SPIONS did not affect antigen uptake,
but reduced antigen-processing, specific CD4+ T cell proliferation, and cytokine
production except for IL-10, which was significantly increased.
Reduced antigen-specific CD4+ T cell proliferation and altered cytokine produc-
tion may be attributed to reduced antigen-processing capacity by NP-exposed DC.
The functional changes suggest that DC may revert to a more immature state when
exposed to PVA-SPIONS. These findings have important implications for design
of appropriate biomedical NP for novel clinical applications.

PP157
Anti-inflammatory effect of a synthetic pulmonary surfactant containing
recombinant human surfactant protein C (SP-C) on
lipopolisaccharide-stimulated alveolar macrophages
Belen García-Fojeda, Carmen Monsalve-Hernando, Alejandra Sáenz,
Cristina Chamizo, Cristina Casals. Complutense University of Madrid,
Biochemistry and Molecular Biology I, Madrid, Madrid, ES

Pulmonary surfactant prevents alveolar collapse and protects the lung from in-
fection and inflammation. The aim of this study was to evaluate the effect of a
synthetic surfactant, composed of dipalmitoylphosphatidylcholine (DPPC), palmi-
toyloleoylphosphatidylglycerol (POPG), palmitic acid (PA), and SP-C, on alveolar
macrophage activation. We analyzed TNF-α and iNOS mRNA and protein lev-
els, as well as phosphorylation of MAPKs, IκBα, and Akt on mouse alveolar
macrophages stimulated by bacterial lipopolysaccharide (LPS). We found that all
LPS-induced inflammatory markers were inhibited by synthetic surfactant. This
anti-inflammatory action is reduced when surfactant vesicles are endocytosed by
macrophages, indicating that LPS signaling inhibition might be due to the block-
age of LPS binding to its cellular receptor. Antagonism of synthetic surfactant to
LPS action is mainly due to the lipid component, whereas SP-C decreases only
LPS-induced iNOS expression. We found that vesicles containing POPG inhibit
LPS-induced TNF-α release, whereas vesicles without POPG have no inhibitory
effects. Presence of PA in DPPC/POPG vesicles increases their inhibitory action
by inducing ordered/disordered phase coexistence as determined by fluorescence
microscopy of giant unilamellar vesicles. Segregation and enrichment of POPG
in disordered domains favors the binding of DPPC/POPG/PA vesicles to recep-
tor CD14, diminishing LPS signaling. We conclude that the lipid component
of SP-C-based synthetic surfactant has an anti-inflammatory action on alveolar
macrophages, which reinforces its use in inflammatory lung diseases.

PP158
Macrophage stimulation with LPS inhibits alveolar Na-transport by ATII cell
derived NO
Emel Baloglu, Heimo Mairbäurl. University of Heidelberg, Medical Clinic VII,
Sports Medicine, Heidelberg, DE

Lung inflammation increases alveolar permeability, inhibits alveolar fluid re-
absorption, and causes edema formation. NO release from stimulated alveolar
macrophages seems to play an essential role since LPS-induced inhibition of
alveolar epithelial ion transport can be blocked by treating macrophages with
NOS-inhibitors. Also NO-donors applied acutely inhibit reabsorption. However,
when exposing alveolar epithelial cells to NO-donors for a prolonged time to
simulate the above described situation of inflammation, we found no effect on
alveolar reabsorption despite similar nitrite levels. Conditioned media obtained
from macrophages treated with LPS also inhibited alveolar ion transport measured
in Ussing chambers, whereas LPS-treatment of ATII cells for 24 hours alone had
no effect. Treatment of macrophages with inhibitors of pro-inflammatory pathways
indicate that in macrophages the pro-inflammatory response to 24 h treatment with
LPS (1μg/ml) was dependent on ERK1/2 but not on MAPK and JunK. Interest-
ingly, inhibition of alveolar reabsorption by macrophage-LPS conditioned media
was also prevented by treating the ATII cells with ERK1/2 inhibitor indicating that
NFkB or AP-1 dependent mechanisms were involved. Transport inhibition was
further prevented by treating the ATII cells with L-NMMA before exposure to
macrophage-LPS conditioned medium indicating that NO might also be involved
in signaling. These results indicate that mediators released from alveolar macro-
phages stimulate pathways involving ERK1/2 and NOS that then cause inhibition
of alveolar reabsorption by inhibition of ENaC but not Na/K-ATPase. However,
the role of NO is unclear since this effect cannot be mimicked by NO-donors.

PP159
Differential effects of VEGF upon primary alveolar epithelial cells during
transdifferentiation
Vijay D’Souza1, Rachel Dancer1, Pala Rajesh3, Terry Tetley2, David Thickett1.
1University of Birmingham, Birmingham, GB; 2Imperial College London,
London, GB; 3Birmingham Heartlands Hospital, Birmingham, GB

We have previously demonstrated that VEGF has proliferative and pro-wound
repair actions upon type II alveolar epithelial cells. The aim of this study was
to compare the effects of VEGF upon ATII cells early after extraction with cells
undergoing transdifferentiation.

Primary human type II cells were extracted from patients undergoing lung resection
for cancer (n=4). Cells were incubated with VEGF from day 2 to 3 and from day
5 to 6. Gene expression was determined by microarray analysis and Q-PCR was
used to validate the changes in type I and II cell markers.
Transdifferentiation was associated with significant changes in 417 genes from
day 2 to 3, and 935 genes from day 2 to day 6 (1.5+ fold change, p=0.001). VEGF
had a dose-dependent effect upon gene expression at day 3 altering 167 genes at
1ng/ml and 601 genes at 10ng/ml. By day 6 VEGF altered 183 genes at 1ng/ml and
1400 genes at 10ng/ml but the fold changes were small (1.2-2.9 fold). Functional
analysis identified that VEGF at day 3 mainly influence cellular development and
proliferation processes. By day 6, VEGF also influenced cell metabolism. Only
297 genes were similarly altered at day 3 and day 6 by VEGF 10 ng/ml. Although
transdifferentiation was associated with up-regulation of RAGE, Aquaporin V and
down regulation of SP-C, VEGF did not affect transdifferentiation markers.
Transdifferentiation involves rapid alterations in the mRNA profile of human ATII
cells. VEGF influences the expression of genes involved in cellular differentiation
and proliferation upon both type II and type I like cells. These data suggest that
VEGF may have a trophic effect upon type I like cells as well as type II cells at
physiologically relevant levels.

PP160
Drug target analysis and interactions of endothelin system in adult
pulmonary Langerhans’ cell histiocytosis
Judith Löffler-Ragg1, Elvira Stacher2, Patrizia Stoitzner3, Katharina Cima1,
Julia Günther1, Susanna Desole1, Gabriele Gamerith1, Helmut H Popper2,
Christian M Kähler1. 1Pneumology, Internal Medicine I, Innsbruck Medical
University, Innsbruck, AT; 2Institute of Pathology, Medical University of Graz,
Graz, AT; 3Department of Dermatology, Innsbruck Medical University,
Innsbruck, AT

Endothelin (ET) receptor blockers have been administered in patients with pul-
monary Langerhans’cell histiocytosis (PLCH) and concomitant pulmonary hyper-
tension. The effects of these drugs on key cells of PLCH have yet to be explored.
We studied the expression of ET receptor A and B in PLCH and investigated
the functional significance in vitro. ETAR and ETBR expression was studied in
25 formalin/paraffin-embedded PLCH biopsies. For in vitro analysis, we used
the murine LC-like cell line XS52 and freshly prepared murine and human LCs.
Target expression was determined by RT-PCR, cell viability by colorimetric assay,
ET-1, TNF-α and IL-12 expression by enzyme-linked immunosorbent assays, cell
migration with 48-well Boyden chambers, and ET-1 induced cytosolic calcium
mobilization by life cell imaging. Immunohistochemistry revealed expression of
ETAR and ETBR in PLCH. In vitro, the expression of the ET system was proven
in murine LCs (ETAR+, ETBR+), in human LCs (ETBR+), and in XS52 cells
(ETAR+). Treatment of XS52 cells with ET receptor blocker revealed impaired
cell viability. Migration analysis showed ET-1 dependent migration of LC-like
cells, inhibitable by bosentan and the selective ETAR antagonist BQ123. Life cell
imaging confirmed ET-1 induced calcium influx. Cytokine monitoring in XS52
supernatants showed decreased TNF-α levels after bosentan coincubation. This
study reveals unique expression patterns of the endothelin system in PLCH and in
murine and human LCs with antiproliferative, antimigratory and antiinflammatory
properties of ET receptor blockers in vitro. ET-1 was for the first time proven to
induce migration of LC-like dendritic cells.

PP161
Expression of TLR9 in mouse and human lung and its role in inflammation in
chicken barn air exposure
David Schneberger, Gurpreet Aulakh, Shankaramurthy Channabasappa,
Sarah Caldwell, Baljit Singh. University of Saskatchewan, Veterinary Biomedical
Sciences, Saskatoon, Saskatchewan, CA

Workers exposed to intensive animal housing facility air show signs of lung
dysfunction. These respiratory symptoms are often associated with endotoxin, but
gram negative bacteria may constitute only a small portion of the microorganisms
present, whereas unmethylated DNA can be found in all bacteria, some viruses,
and mould. Immune responses to this unmethylated DNA are mediated through
the Toll-like receptor 9 (TLR9). Therefore we sought to determine the expression
pattern of TLR9 receptor in mouse and human lung, and if immune response to
barn air exposure would be altered in a TLR9-deficient mouse model.
Using immunohistology, immuno-electron microscopy and in situ hybridization
we show expression of TLR9 in whole lung tissue of mice and humans in bronchial
epithelium, vascular endothelium, alveolar septal cells and alveolar macrophages.
For the exposure study C57BL/6 and TLR9-deficient mice were exposed to chicken
barn air for 8 hours/day for 1, 5, or 20 days. Examination of bronchiolar lavage
and serum showed reduced TNF-α levels in TLR9-deficient mice in serum and
lavage fluids after 5 days (p=0.06), and somewhat reduced at 20 days of expo-
sure (p=0.14), while IFN-γ was also reduced at 5 days in both (p=0.06), and
remained reduced after 20 days (p=0.05). A reduction in neutrophils at 20 days
was also seen in exposed TLR9-deficient mice (p=0.05) at 20 days as assessed by
myeloperoxidase.
Our data shows similar expression patterns of TLR9 in mouse and human lungs, and
that barn dust DNA, through the TLR9 receptor, may contribute to inflammation
induced following exposure to chicken barn air.
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PP162
Investigation of the viral-induced Toll-like receptors axis in bone-marrow
mesenchymal stem cells (BM-MSCs) of patients with chronic lung disorders
Katerina Antoniou, Athanasia Proklou, Konstantinos Karagiannis,
Ismini Lastithiotaki, Ioannis Giannarakis, Giannoula Soufla, Despina Moraitaki,
Nikos Siafakas. Medical School, University of Crete, Thoracic Medicine,
Laboratory of Molecular and Cellular Pulmonology, Heraklion, Crete, GR

Introduction: Under or over-exuberant Toll like receptors’ (TLRs) signaling can
be deleterious to the host leading to the pathogenesis of chronic inflammatory
diseases.
Aim: To investigate molecular characteristics regarding innate immunity involve-
ment in BM-MSCs in patients with COPD in comparison with patients with
idiopathic pulmonary fibrosis and autoimmune fibrosis.
Methods: BM-MSCs were studied in 10 COPD patients, 20 patients with pul-
monary fibrosis, a. idiopathic pulmonary fibrosis (IPF) and b.rheumatoid arthritis
associated pulmonary fibrosis (RA-UIP) and 10 healthy controls. We evaluated the
mRNA expression of the axis of viral induced TLRs in BM-MSCs (passage P2)
using quantitative RT-PCR.
Results: A significant decreased expression in TLR-3 was revealed in both COPD
and fibrotic patients compared to healthy individuals (0.51±0.18 versus 0.19±0.12
versus 69.2±24.4, p=0.005 and p=0.002, respectively). A significant increased ex-
pression was detected in TLR-3 mRNA levels in COPD in comparison with fibrotic
patients (0.51±0.18 versus 0.19±0.12, p=0.002, respectively). In addition, we re-
vealed a significant decreased expression in TLR-8 and TLR-9 in COPD patients
compared to healthy subjects (0.04±0.02 versus 7.8±3.5, p=0.001 and 0.2±0.06
versus 56.7±6.9, p=0.001, respectively). A significant decreased expression was
measured in TLR- 8 in fibrotic patients compared to healthy individuals (14.2±9.7
versus 7.8±3.5, p=0.02), however, TLR-9 mRNA levels were decresed in fibrotic
patients when compared to controls (55.5±37.4versus 56.7±6.9, p=0.02).
Conclusion: The aforementioned data may suggest a pathogenetic role of viral
induced TLRs in both pulmonary fibrosis and COPD.

PP163
The effect of endothelin-1 on human basophil function in vitro
Katharina Cima1, Silvia Blunder2, Susanna Desole1, Julia Günther1,
Judith Löffler-Ragg1, Christian M Kähler1. 1Pneumology, Internal Medicine,
Medical University of Innsbruck, Innsbruck, AT; 2Laboratory of Rheumatology,
Internal Medicine, Innsbruck, AT

Endothelin-1 (ET-1) has proinflammatory properties and contributes to allergic
late-phase responses. As basophils play a key role in allergic rhinitis or asthma,
we investigated the effect of ET-1 on basophils.
Cells were isolated from venous blood of healthy donors via magnetic cell sorting.
To show ETA or ETB receptor expression RT-PCR was performed. The chemotactic
effect of ET-1 [10-6-10-16M] was analysed in modified Boyden chambers (positive
control MCP-1 [10-8M]). To explore ET-1 signalling, cells were preincubated with
BQ-123 [10-6-10-16M] or BQ-788 [10-6-10-16M]. Migration depth was quantified
microscopically. Histamine release upon ET-1 [10-6-10-12M] and upon additional
stimulation with the secretagogue fMLP [10-5M] was determined by ELISA.
The RT-PCR revealed basophils to express both, ETAR and ETBR. ET-1 [10-6-
10-8M] further proved to be a strong chemoattractant for human basophils
(p<0.0001). Despite basophils express both receptors, only the ETAR antago-
nist BQ-123 [10-6-10-12M] significantly blocked migration towards ET-1 [10-8M].
Furthermore, the histamine release was increased by 2.46 to 2.6 fold after ET-1
stimulation [10-6-10-12M]. Interestingly, only the evoking of histamine release by
additional stimulation with fMLP [10-5M] resulted in a dose dependent effect of
ET-1, showing ET-1 [10-8M] to be most effective.
Our observations reveal for the first time that basophils express ETAR and ETBR
and ET-1 induces histamine release and basophil migration, which seems ETAR
dependent. Considering the fact that ET-1 is involved in the mechanisms of airway
inflammation, targeting ET-1 by receptor antagonists may be a new option in the
treatment of allergic airway disease.

PP164
The role of alpha-1 antitrypsin in regulation of CD14 expression and soluble
CD14 levels in human monocytes in vitro
Danielius Serapinas1, Sabina Janciauskiene2, Raimundas Sakalauskas1.
1Lithuanian Health Science University Medical Academy, Department of
Pulmonology and Immunology, Kaunas, LT; 2Lund University, Malmoe
University hospital, Walenberg lab, Malmoe, SE

Introduction: The recognition of bacterial lipopolysaccharide (LPS) is principally
mediated by either membrane–bound or soluble form of the glycoprotein CD14.
Recent findings indicate that α1-antitrypsin (AAT), may not only afford protection
against proteases but may also neutralize microbial activities and affect regulation
of innate immunity responsible for lung protection.
Aim of the study: To investigate influence of AAT on monocytes activity in vitro
through regulation of CD14 secretion and expression.
Methods: Human monocytes culture supernatants soluble CD14 and TNFα levels
were analysed using ELISA kit. CD14 expression was analysed by flow cytometry.
Results: We find that a short-term (up to 2h) monocyte exposure to AAT induces
expression of CD14 and secretion of soluble CD14. It helps monocytes in neu-

tralization of LPS. Longer term (18h) monocytes incubation with AAT decreases
expression of CD14 and enhances soluble CD14 secretion, thus monocytes are
protected from hyperstimulation of bacterial endotoxyn. In parallel, a short-term
monocytes incubation with AAT induces, but longer term inhibits LPS induced
TNFα release, that shows immunomodulating capasity of AAT. Probably a rapid
increase in AAT concentrations during various inflammatory and infectious condi-
tions may enhance monocyte responses to endotoxin and subsequently accelerate
resolution of the inflammatory reaction.
Conclusions: These findings provide evidence that AAT is an important regulator
of CD14 expression and release in monocytes and suggest that AAT may be
involved in LPS neutralization and prevention of over-activation of monocytes in
vivo, that is important mechanism in development of COPD.

PP165
Biomarkers in interstitial lung diseases
Martina Sterclova1, Martina Vasakova1, Libor Kolesar2. 1Thomayer’s University
Hospital, CZ; 2Institute of Clinical and Experimental Medicine, CZ

Chronic extrinsic allergic alveolitis (EAA) and idiopathic pulmonary fibrosis (IPF)
both cause lung fibrosis. The aim of our study was to investigate possible use of
proinflammatory chemokines (interleukin (IL)-8, epithelial neutrophil activating
peptide (ENA)-78, vascular endothelial growth factor (VEGF), tumor necrosis fac-
tor (TNF)-alpha) and antiinflammatory interleukin 1 receptor antagonist (IL-1RA)
as biomarkers in EAA and IPF.
Seven IPF and eleven chronic EAA were enrolled to the study. Concentrations
of IL-8, ENA-78,VEGF, TNF-alpha and IL1-RA in bronchoalveolar lavage fluid
(BALF) supernatants were quantified using multiplex bead array assay. High reso-
lution computed tomography (HRCT) alveolar and interstitil scores were assessed.
There were no differences in the levels of examined chemokines in BALF of IPF
patients compared with EAA patients. The VEGF level in BALF of IPF group
negatively correlated with the HRCT interstitial score (p<0,05), while the IL-8
BALF level positively correlated with the alveolar score (p<0,05) in the same
group. No significant correlation between chemokine level and HRCT score was
found in the EAA group. There was no correlation between BALF TNF-alpha
levels and HRCT scores in all examined groups. IL-1RA in BALF strongly corre-
lated with HRCT alveolar score (p<0.001) in IPF group. There was no correlation
between IL-1RA BALF values and either interstitial HRCT scores in EAA and
IPF or alveolar HRCT score in EAA group.
We suggest that BALF concentrations of examined chemokines can not distinguish
between chronic EAA and IPF. High IL-8 and low VEGF BALF concentrations
might point toward more severe lung fibrosis in IPF. High IL-1RA concentrations
may be the marker of initial stages of IPF.

PP166
The role of TGF-β1 signaling in alcohol-induced alveolar macrophage
dysfunction
Sheena Brown, Lou Ann Brown. Emory University School of Medicine,
Department of Pediatrics, Division of Neonatal-Perinatal Medicine, Atlanta, GA,
US

Introduction: Alcohol (EtOH) addiction is a complex multifactorial disease that
affect more than 70 million people and contributes to 1 in 25 deaths worldwide.
Alcoholics have twice the incidence of intensive care unit (ICU)-related morbidity
and mortality, commonly caused by acute respiratory distress syndrome (ARDS).
This increased risk of respiratory infections is due, in part, to the determential
effects of EtOH on alveolar macrophage (MAC) maturation and function. Previous
studies have shown chronic EtOH ingestion leads to increased oxidant stress
(ROS), increased TGF-β1 production, increased fibronectin production, and de-
creased phagocytosis in AMs. However, the role of increased TGF-β1 signaling in
EtOH-induced alterations of MACs has yet to be studied extensively.
Hypothesis: Our aim was to determine the role of TGF-β1 in EtOH-induced
increases in MAC ROS production, induction of a pro-fibrotic phenotype, and
decreases in MAC phagocytic function.
Methods: To test this hypothesis, NR8383 cells, a rat-derived MAC cell line,
were treated with 0.08% EtOH, ± TGF-β neutralizing antibody for 5 days. Fol-
lowing treatment, the cells were analyzed for TGF-β1 production and secretion,
MAC phagocytic function, ROS production, and the ability to induce fibroblast
proliferation, via fibronectin production by 3T3 cells, a fibroblast cell line.
Results: In NR8383 cells, treatment with EtOH resulted in increased produc-
tion and secretion TGF-β1, decreased MAC phagocytic capacity, and increased
fibroblast proliferation. Supplementation with TGF-β1 neutralizing antibody dur-
ing treatment led to partial normalization of EtOH-induced increases in TGF-β1

production and secretion, ROS production, and fibroblast proliferation.

PP167
Differential inflammatory responses of nasal and bronchial epithelial cells to
cigarette smoke extract
David Comer, Vanessa Brown, Francine De Courcey, Stuart Elborn, Madeleine
Ennis. Queens University, Centre for Infection and Immunity, Belfast, GB

Few studies compare the function of primary bronchial (PBEC) and nasal (PNEC)
epithelial cells. Our aim was to compare the responses of paired PNEC and PBEC
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cultures to LPS stimulation and any modulatory effects of exposure to cigarette
smoke extract (CSE).
Cells, from subjects with COPD, were obtained by nasal or bronchial brushing
and used at passage 3. They were stimulated for 24 h with LPS [0 – 25 μg/ml] ±
pre-treatment with CSE. CSE was prepared by combusting a 12 mg tar Marlboro
cigarette through 25 ml of media. Supernatants were collected and IL-8 and IL-6
measured by ELISA. The localization of TLR-4 was established by FACS.
For the PNEC cultures, a brief incubation with CSE (4h) significantly inhibited
LPS-induced IL-6 and IL-8 release (IL-8: 24h treatment with 25 μg/ml LPS
alone 5457±424 pg/ml and with 4h CSE pre-treatment 3772±432 pg/ml). A
more prolonged incubation with CSE (24h) was pro-inflammatory (IL-8: 25 μg/ml
LPS alone 5485±562 pg/ml and with 24h CSE pre-treatment 7757±449 pg/ml).
Although a brief incubation with CSE resulted in a lower percentage of surface and
intracellular TLR4, a prolonged incubation was without effect. In contrast, both a
brief and a prolonged exposure of PBEC cultures to CSE reduced LPS induced IL-8
release (IL-8: 24h treatment with 25 μg/ml LPS alone 5107±797 pg/ml, with 4h
CSE pre-treatment 3345±650 pg/ml, and with 24h CSE pre-treatment 3010±328
pg/ml), and both lead to a reduced percentage of surface and intracellular TLR4.
There was minimal IL-6 release from the PBEC cultures.
In conclusion, our data indicate that PNEC cultures are not a suitable surrogate
for PBEC cultures in terms of their response to CSE/LPS combination treatment.

PP168
A three dimensional primary human lung tissue model provides the first
evidence for Wnt11 as regulator of alveolar type II differentiation
Domokos Bartis1, Miklos Nyitrai2 , Terezia Laszlo4, Tamas Molnar5,
Judit Pongracz1, Veronika Csongei1, Szilvia Barko2, Laszlo Jakab5,
Tibor Balasa1, Gyorgy Miskei1, Gergely Berta3, Zoltan Varecza1,
Krisztian Kvell1 . 1University of Pecs, Medical Biotechnology, Pecs, Baranya,
HU; 2University of Pecs, Biophysics, Pecs, Baranya, HU; 3University of Pecs,
Medical Biology, Pecs, Baranya, HU; 4University of Pecs, Pathology, Pecs,
Baranya, HU; 5University of Pecs, Surgery, Pecs, Baranya, HU

Adult stem cells are in the forefront of interest for lung tissue regeneration
therapies.
Progenitors that are vitally important for airway repair of alveolar type I (ATI)
cells -the primary gas-exchange surface of the alveoli- are alveolar type II (ATII)
cells that can flexibly turn into ATI and ATII cells on physiological demand. To de-
velop targeted regeneration therapies, factors that can trigger such interchanges are
needed to be identified. Studies, however, are hampered by the fact that recreation
of the humandistal airways microenvironment is difficult in vitro while ATII cells
-once removed from pulmonary tissues and placed into conventional cell cultures-
loose their ATII type characteristics and respond differently to stimuli.
Here we present an easily manipulated three dimensional (3D) primary human
pulmonary micro-tissue model that maintains ATII phenotype of the alveolar ep-
ithelium. Also, our studies provide the first evidence that Wnt11 is one of the main
regulators of ATII type differentiation which knowledge might enable targeted
therapies in the future.

PP169
Bronchoalveolar lavage in radiation pneumonitis after radiotherapy for
breast cancer
Claudia Lucia Toma1, Aneta Serbescu2, Mihai Alexe2, Luminita Cervis2,
Diana Ionita2, Miron Alexandru Bogdan1. 1Carol Davila University of Medicine
and Pharmacy, Pneumology, Bucharest, RO; 2Marius Nasta Institute of
Pneumology, Pneumology, Bucharest, RO

Radiation pneumonitis is a complication of radiotherapy which limits its application
in cancer therapy.
Aim: To compare the bronchoalveolar lavage (BAL) findings in patients with
symptomatic radiation pneumonitis (RP) versus asymptomatic RP.
Material and method: We evaluated 65 female patients with RP after radiotherapy
for breast cancer.
Results: Forty-nine patients were symptomatic (fever, cough and/or dyspnea)
and 16 were asymptomatic. All patients had a newly discovered infiltrate or
consolidation on chest radiography, corresponding to the radiation field. BAL in
symptomatic patients had an increased number of cells.
Lymphocytosis was present in all patients with RP, but it was higher in symp-

Symptomatic patients Asymptomatic patients

Mean SD Mean SD

No. of cells (×106/dL) 17.71 12.15 11.9 6.15
Macrophages (%) 51.92 22.1 69.1 15.37
Lymphocytes (%) 34.9 18.81 26.14 14.3
Neutrophils (%) 8.88 12.63 3.34 2.28
Eosinophils (%) 2.56 5.99 1.22 2.35
Mastocytes (%) 0.43 0.88 0.21 0.25
CD3 (%) 87.18 9.54 88.67 1.53
CD4 (%) 58.94 15.89 46.33 15.04
CD8 (%) 26.41 9.96 38.67 16.04
CD4/CD8 2.72 1.55 1.5 1.15

tomatic (34.9±18.81% vs. 26.14±14.3%). Macrophages were decreased in all
patients. Neutrophils were slightly increased (8.88% in symptomatic and 3.34%
in asymptomatic) and eosinophils were normal in both groups (2.56% and 1.22,
respectively). Almost all lymphocytes were T type (CD3+). CD4+ lymphocytes
were increased in both groups with normal CD4/CD8 ratio (2.72 in symptomatic
and 1.5 in asymptomatic group).
Conclusion: lymphocytic alveolitis with T lymphocytes was present in all patients
with RP with a higher proportion in symptomatic patients.

PP170
Molecular interplay between inflammation and occurrence of proliferation:
role of cadmium
Subhadip Kundu1, Arindam Bhattacharyya1, Suman Sengupta2. 1Department of
Zoology, University of Calcutta, Kolkata, West Bengal, IN; 2Department of
Environmental Science, University of Kalyani, Kalyani, IN

Introduction: Cadmium is one of the inflammation-related xenobiotics with potent
carcinogenicity. The mechanism between inflammation and cell proliferation due
to chronic cadmium exposure has not been studied yet (Lau AT, et al., Toxicol
Appl Pharmacol 2006).
Objectives: The present study was undertaken to determine molecular mechanism
of inflammation linked cell proliferation due to cadmium exposure in mice and
lung cancer cell line.
Methods: Swiss albino mice and A549 cell line were chosen for experiments.
Levels of different cytokines, expression level of cell cycle regulatory proteins
estimated by ELISA, western blot and immunoprecipitation. Other techniques
used scanning electron microscopy, histopathology and Cytotoxic assay, Cell cycle
analysis, DNA fragmentation assay and RT-PCR experiments.
Results: Prolonged exposure of low concentration of cadmium resulted in up
regulation of proinflammatory cytokines and cell cycle regulatory molecules both
in vivo and in vitro (Waalkes MP et al., Toxicol Sci 1999). We found that cadmium
induced upregulation of epidermal growth factor receptor (EGFR) along with dif-
ferent proinflammatory cytokines. The major distinct feature of EGFR expression
is promoting inflammatory responses along with cell proliferation.
Conclusions: These data provide a new insight into the relation between chronic
inflammation and cell proliferation in vivo due to cadmium toxicity.

PP171
Alveolar macrophage-epithelial cell interaction during pulmonary
inflammation
Anke-Gabriele Lenz, Gabriele Schumann, Oliver Eickelberg, Tobias Stoeger.
Helmholtz Zentrum Muenchen, CPC, iLBD, Neuherberg, DE

We have shown that nanoparticle (NP) inhalation can trigger proinflammatory gene
expression as lipocalin-2 (Lcn-2) in alveolar epithelial type II like cells (AEC) and
osteopontin (Opn) in alveolar macrophages (AM). In vitro studies using AM or
AEC failed to reproduce these responses.
We hypothesize that macrophage-epithelial cell interaction is required to promote
the inflammatory responses detected in vivo.
Murine cell lines representing AM (MHS), AEC (LA4), or cocultures of both cell
types were incubated with carbon NP (CNP) or ZnO NP (positive control). LA4
cells were plated on cell culture inserts and upon their confluency, MHS cells
were seeded on top. After 24h the apical medium was removed to create air-liquid
interface conditions. After further 24h, suspensions of CNP (Printex90, 50 μg)
or ZnO (10 μg) were added. Gene expression of inflammatory mediators (Opn,
Lcn-2, IL-6, CXCL1) and oxidative stress markers (HO-1, Mt-2) was measured
by qPCR after 6h incubation.
Regardless of condition, Lnc2 and Opn transcript levels were unchanged. CNP
exposure caused 8fold increased IL-6 mRNA levels only in MHS monocultures,
no changes could be detected in LA4 co- or monocultures. IL-6 mRNA levels
were, however, over 30fold higher in LA4 monocultures compared to MHS. ZnO
exposure induced about 20fold increased transcript levels of HO-1 and Mt-2 in
MHS/LA4 cocultures or LA4 and MHS monocultures, respectively.
CNP did not cause an oxidative stress response and unlike in vivo was not effective
to trigger Opn and Lcn2 expression under any condition. Our results can not
support the promotion of particle exposure triggered proinflammatory pathways
by epithelial cell interaction. More complex culture conditions are necessary to
reproduce proinflammatory responses at the in vitro level.

PP172
Microarray analysis reveals a novel link between WNT/β-catenin signaling
and the fibrogenic immune response in idiopathic pulmonary fibrosis
Buqing Yi1, Nisha Balsara2, Jochen Wilhelm2, Ali Önder Yildirim1,
Oliver Eickelberg1, Melanie Königshoff1. 1Comprehensive Pneumology Center,
Ludwig-Maximilians-University, Klinikum Grosshadern, and Helmholtz Zentrum
München, Munich, Bavaria, DE; 2University of Giessen Lung Center,
Department of Medicine, Giessen, Hesse, DE

Rationale: Idiopathic pulmonary fibrosis (IPF) represents a factal chronic lung
disease with unresponsiveness to currently available therapies. Alveolar epithelial
cell injury, enhanced extracellular matrix deposition and (myo)fibroblast activation
are characteristics of IPF. Recent studies demonstrated a significant increase of
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WNT/β-catenin signaling in IPF, driving in alveolar epithelial type II (ATII) cell
proliferation and (myo)fibroblast activation. The downstrean signaling mediators
involved in the cellular effects of WNT/β-catenin signaling remain elusive.
Methods and results: Here, we sought to identify signal molecules involved in
WNT/β-catenin function. We performed an unbiased whole genome microarray
analysis from primary mouse ATII cells stimulated with WNT3A for different
time points (8/24 h). The microarray analysis revealed 254 and 223 genes to be
significantly regulated by WNT/β-catenin after 8h and 24h, respectively. Among
these, the profibrotic cytokines interleukin (IL)-1β and IL-6 were identified and
confirmed by quantitative (q)RT-PCR and ELISA. Both IL-1β and IL-6 were
highly regulated on the mRNA and protein level in experimental and idiopathic
human pulmonary fibrosis, as analysed by qRT-PCR and Western Blot analysis,
and ELISA. Using WNT3A-treated transgenic TOPGAL mice, IL-1β and IL-6
induction by WNT/β-catenin activation was confirmed in vivo.
Conclusion: Taken together, our microarray analysis of WNT3A-stimulated pri-
mary ATII cells revealed a novel link between the Wnt/β-catenin pathway and
the fibrogenic immune response, which may foster the progression of fibrosis by
affecting epithelial and immune cell function.

PP173
Role of mast cells and chymase in idiopathic pulmonary fibrosis
Djuro Kosanovic1, Hossein Ardeschir Ghofrani1, Norbert Weissmann1,
Friedrich Grimminger1 , Werner Seeger1,3 , Ralph Theo Schermuly1,3 , Bhola
Kumar Dahal1, Josef Messinger2, Yvan Fischer2, Katrin Hoffmann2,
Jochen Antel2, Bettina Husen2, Nina Hanke2, Stephanie Mayet2. 1University of
Giessen Lung Centre, Medical clinic II, Giessen, Hessen, DE; 2Abbott Products
GmbH, Hannover, Niedersachsen, DE; 3Max-Planck-Institute for Heart and Lung
Research, Bad Nauheim, Hessen, DE

Rationale: Mast cell (MC) activation has been implicated in the pathogenesis of
inflammatory lung diseases. Among the MC-derived mediators, MC chymase is
involved in the processes such as activation of TGF-β and formation of collagen
fibrils. The literature suggests that chymase may contribute to the pathogenesis
of pulmonary interstitial remodeling; however, a systematic investigation is still
missing.
Methods: Lung tissues obtained from donors and patients with idiopathic pul-
monary fibrosis (IPF) were formalin-fixed and paraffin-embedded, followed by
toluidine blue staining for MCs and by immunostaining for chymase. The total,
perivascular and interstitial MC and chymase-positive MC (CMC) number in each
section was evaluated by using a light microscopy and computerized morphometric
system. Also, MCs were separated as granulated and degranulated (activated) and
index of granulation (IOG) (number of granulated/number of degranulated MCs)
was determined.
Results: The quantification of pulmonary MCs and CMCs revealed that their
population was about 6 and 8 folds higher in IPF patients, as compared with
donors. There was a preponderance of perivascular MCs and CMCs in IPF lungs
(p<0.05 versus donor lungs). Furthermore, we found that there was about 8 fold
decrease of IOG in IPF patients as compared with donors. Finally, there was a
strong accumulation of both MCs and CMCs in interstitial regions of the tissues
(∼65%) in comparison with other regions of the lungs.
Conclusion: The findings suggest that chymase released from activated MCs may
be involved in the pathogenesis of IPF. Further investigations will unravel the
underlying pathomechanism and substantiate chymase as a potential target for
future therapeutic strategies.

PP174
Fibrosis as a consequence of immune dysregulation associated with HPA axis
exhaustion: lessons from a 12-year experience in cystic fibrosis
Alexander Pukhalsky1,2, Galina Shmarina1,2 , Vladimir Alioshkin2. 1Research
Centre for Medical Genetics, Moscow, RU; 2G.N. Gabrichevsky Institute of
Epidemiology and Microbiology, Moscow, RU

There are two principal mechanisms of inflammation control in the body. The
first is realized by glucocorticoids (GCs) and catecholamines, the major stress
hormones; the second is carried out by regulatory T cells (Tregs). GCs stimulate
a negative feedback mechanism, which protects the organism from products with
tissue-damaging potential. Tregs maintain peripheral tolerance, realize a negative
control of various immune responses and restrict inflammation. Normally, both
mechanisms are well equalized. Such equilibrium may be disturbed due to multiple
attacks of pathogens occurring in cystic fibrosis (CF) patients throughout life. The
aim of the study was to reveal the signs of HPA axis depletion and regulatory
T cell (Treg) accumulation in CF patients. Cohort of 83 CF patients without
anti-inflammatory therapy and of 25 healthy children was enrolled into the study.
The results (see Table) show that along with low ACTH level, increased amounts

Healthy Children CF patients

TNFα (total), ng/ml 17.1 9.2
IL-10 (total), ng/ml 7.0 8.3*
IFNγ, pg/ml 12.9 52.9*
TGFβ1, pg/ml 12.2 41.5*
ACTH, pg/ml 9.2 4.6*

Data are presented as median values; *p<0.05 (Wilcoxon’s unpaired test).

of IL-10 and TGF-β1 may be revealed. Such immune abnormalities are asso-
ciated with fibrosis including that in the liver. Ex juvantibus data confirm our
assumption: long-term replacement therapy in the form of alternated course of
prednisolone (0.1-0.5 mg/kg body weight every other day) significantly reduces
cirrhosis frequency among 39 CF patients (p=0.001).

PP175
Telomerase activity profiles in lung cancer and idiopathic pulmonary fibrosis
Katerina Samara, Katerina Antoniou, Giorgos Margaritopoulos, Giannoula Soufla,
Ioannis Giannarakis, Maria Augousti, Nikolaos Siafakas. University of Crete
Medical School, Department of Thoracic Medicine, Laboratory of Molecular and
Cellular Pulmonary Medicine, Heraklion, Crete, GR

Introduction: Telomerase is a reverse transcriptase ribonucleoprotein (TERT) that
synthesizes telomeric repeats using its RNA component (TERC) as a template
to protect chromosome ends. There is a growing appreciation for the connection
that exists between telomere maintenance deficiency states and conditions such as
idiopathic pulmonary fibrosis (IPF) and various malignancies.
Aim: We aimed to evaluate telomerase expression levels (mRNA expression of
both subunits TERT and TERC) in Bronchoalveolar Lavage Fluid (BALF) of
patients with Lung Cancer and Idiopathic Pulmonary Fibrosis.
Patients and methods: We prospectively studied 21 BALF samples from patients
with Lung Cancer, 22 BALF samples from patients with IPF and 12 BALF samples
from control subjects. mRNA expression for hTERT and hTERC was measured
by Real-Time RT-PCR.
Results: Human hTERT mRNA transcripts were detected in 2/21 (9.5%) cases of
Lung Cancer, in 13/20 (65%) cases of IPF and in 4/12 (33.3%) of the controls
subjects. BALF hTERT mRNA transcripts were significantly over-expressed in IPF
as compared to Lung Cancer (2.06±1.51 vs 0.47±0.43, p=0.002) and a trend of
increase remained when IPF was compared to controls (2.06±1.51 vs 0.07±0.05,
p=0.055). No significant difference was detected in hTERC expression between
controls and patients’ groups.
Conclusions: An increased expression of hTERT in IPF patients when compared
to an attenuated hTERT expression in patients with Lung Cancer, suggests that
telomerase may play significant, although, different roles in fibrogenesis and car-
cinogenesis. These preliminary findings suggest the need for further investigation
at the level of telomere length and telomerase activity.

PP176
Long-term anti-inflammatory treatment restores affected cytokine
production in cystic fibrosis patients
Galina Shmarina1,2 , Alexander Pukhalsky1,2 , Vladimir Alioshkin2. 1Research
Centre for Medical Genetics, Moscow, RU; 2G.N. Gabrichevsky Institute of
Epidemiology and Microbiology, Moscow, RU

149 cystic fibrosis patients (mean age 12.4±0.6 years) were enrolled into the
study. 74 patients were treated with basic therapy only and 75 individuals received
besides the basic therapy anti-inflammatory treatment (AIT) with azithromycin
(AZ; 500 mg orally three times a week; n=45), or prednisolone (PD; n=14) in
the form of alternated course (0.3-0.5 mg/kg body weight every other day). 16
children received both AZ and PD. Duration of the AIT was 1 year or more.
Plasma cytokine levels are presented in the Table.

Without AIT PD AZ PD+AZ

TNFα (total), ng/ml 9.2 18.6 18.6 21.3
IL-10 (total), ng/ml 8.3 6.4* 5.2* 5.1*
IL-4 (pg/ml) 10.4 12.6 85.8* 85.2*
IFNγ (pg/ml) 52.9 126.3 32.5 116.9*
TGFβ1, pg/ml 41.6 65.8 73.2 17.8*

Data are presented as median values; *p<0.05 (Wilcoxon’s unpaired rest).

The patients who received PD and AZ combined therapy demonstrated the most
pronounced changes in plasma cytokine levels. Their plasma TGFβ1 concentra-
tions were comparable with those in healthy age-matched control (median value
17.7 pg/ml). Furthermore, in this group a significant elevation of pro-fibrotic IL-4
was associated with marked increase of anti-fibrotic IFNγ. The changes observed
in AZ treated patients, in particular, increased IL-4 and TGFβ1 levels together
with a tendency to fall of IFNγ are presumed to facilitate fibrosis and promote the
potentially dangerous Th17 cell development.

PP177
cAMP-mediated regulation of fibroblast to myofibroblast differentiation in
idiopathic lung fibrosis
Rebecca Simms1, William Coward1, Carol Feghali-Bostwick2, Alan Knox1,
Linhua Pang1. 1Respiratory Biomedical Research Unit, GB; 2Division of
Pulmonary, Allergy and Critical Care Medicine, Pennsylvania, US

Rationale: Myofibroblasts are key effector cells in idiopathic pulmonary fibrosis
(IPF). Their differentiation from fibroblasts is a major source of myofibroblasts.
PGE2 inhibits myofibroblast differentiation. Its production is reduced in myofibrob-
lasts due to repressed cyclooxygenase-2 (COX-2) gene expression. PGE2 inhibits

935s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



Abstracts of the Ninth ERS Lung Science Conference, Estoril, Portugal – April 1–3, 2011

myofibroblast differentiation by increasing cAMP via EP2 and EP4 receptors. Our
hypothesis is that exogenous PGE2 is able to prevent fibroblast differentiation
through cAMP mediated mechanisms.
Methods: Normal (F-NL) and fibrotic (F-IPF) primary human lung fibroblasts
were treated with TGF-β to induce fibroblast to myofibroblast differentiation and
PGE2, Forskolin (FSK) or Salmeterol (Salme) to reverse myofibroblast differenti-
ation. To prevent myofibroblast differentiation F-NL were treated with PGE2 and
TGF-β. COX-2, alpha smooth muscle actin (αSMA), EP2 and EP4 were analysed
by western blotting.
Results: F-IPF had increased αSMA and repressed COX-2 compared to F-NL.
EP2/EP4 receptor expression does not differ between F-NL and F-IPF. F-IPF
treated with PGE2 showed decreased α-SMA and increased COX-2. F-NL treated
with TGF-β showed increased αSMA and reduced COX-2. F-NL treated with
TGF-β and PGE2 had COX-2 and αSMA similar to control levels. F-IPF treated
with Salme and FSK had decreased αSMA and increased COX-2.
Conclusions: Reduced PGE2 levels in F-IPF is not due to EP2 or EP4 receptor
downregulation. PGE2 reverses myofibroblast differentiation in F-IPF and prevents
TGF-β-induced myofibroblast differentiation in F-NL. FSK and Salme exert sim-
ilar effects as PGE2. cAMP elevating agents inhibit myofibroblast differentiation
and may offer an alternative therapeutic target.

PP178
Histological markers of epithelial-mesenchymal transition in idiopathic
pulmonary fibrosis provide evidence of an alternative repair process
Nicola Lomas2,1, Nicholas Forsyth1, Monica Spiteri3 . 1Keele University, Institute
of Science and Technology in Medicine, Stoke-on-Trent, Staffordshire, GB;
2University Hospital of North Staffordshire, Histology, Stoke-on-Trent,
Staffordshire, GB; 3University Hospital of North Staffordshire, Department of
Respiratory Medicine, Stoke-on-Trent, Staffordshire, GB

Introduction: Wound remodelling in the pathogenesis of idiopathic pulmonary
fibrosis (IPF) has produced conflicting results from previous cell culture and animal
model studies.
Aim: The aim of this study was to examine wound remodelling mechanisms
in usual interstitial pneumonia (UIP), with emphasis on the role of epithelial
mesenchymal transition (EMT).
Methods: Immunohistochemistry was used to assess cellular expressions of mark-
ers of EMT in paraffin embedded lung tissue samples from 21 patients with IPF,
with comparisons made to histologicaly-defined normal lung sections from 19
control subjects.
Results: Hyperplastic type II pneumocytes in all UIP cases expressed the adhesion
molecule E-cadherin with no expression of N-cadherin or TWIST. Expression
of TWIST was restricted to the fibroblasts/myofibroblasts. TGF-β protein was
consistently expressed by type II pneumocytes of UIP samples, but to varying
degrees within the fibroblastic foci. Collagen I and smooth muscle actin were
expressed in the fibroblastic foci.
Conclusions: Myofibroblasts may form a contractile repair response to a micro-
injury via secretion of extracellular matrix proteins, providing scaffolding for type
II pneumocytes which then divide at the edge of the insult and migrate over the
fibroblastic foci surface. TGF-β signalling pathways may lead to the continued
accumulation of type I collagen in the foci. Alternatively, abnormal collagen I is
produced which is resistant to matrix metalloproteinases inhibiting wound repair.
We conclude that tissue remodelling in IPF is a complex processes warranting
further investigations to fully elucidate the role of EMT in the pathogenesis of
IPF.

PP179
Influence of leucocytes on Interleukin-8 in sputum and whole blood in cystic
fibrosis
Sabina Schmitt-Grohé1, Louisa van den Boom1, Doris NGampolo1,
Olaf Eickmeier2, Ralf Schubert2 , Stefan Zielen2, Michael Jakobus Lentze1.
1University of Bonn, Children’s Hospital Medical Center, Bonn, DE; 2University
Hospital Frankfurt, Pediatric Pulmonary, Frankfurt, DE

Factors that influence IL-8 in the CF lung are (a) downregulation of IL-8 receptors
in the presence of elastase (Hartl et al 2006), (b) ribonuclear protein hnRNP
(A2B1) binding to the IL-8 promoter and hyperproduction of IL-8 mRNA in
bronchial epithelial cells (Pollard et al 2006) and (c) exposure to LPS (Sadikot et
al 2005).
Aim: To elucidate the influence of leucocytes on IL-8 in induced sputum (IS) and
whole blood (WB).
Methods: 26 patients (Delta F 508 homozygous) (median age 20.5y, m/f 16/10,
BMI 19.52 kg/m2, Shwachman score 75, FEV1(%) 83) and 15 controls (median
age 30 y, m/f 5/10, BMI 21.4 kg/m2) were examined. IL-8 in WB before and
after ex vivo stimulation with 5 ng/ml LPS as well as in IS was measured by a
chemiluminescent immunometric assay.
Results: IL-8 in CF is regulated not only by LPS dependent mechanisms in the lung
(CF patients: median WB BEFORE/AFTER/IS 10.4/181.5/5791 pg/ml//controls:
5.0/65.1/62.5). Leucocytes in IS (CF/controls median 478.75/80/μl, p=0.008) were
significantly different between patients and controls but not in WB (CF/controls
median 6550/7200/μl, n.s.). There was no correlation between IL-8 in IS and WB
BEFORE or AFTER LPS stimulation and no correlation between IL-8 in IS and
sputum leukocytes but between blood leucocytes and IL-8 (r=0.528, p=0.007) in

patients but not in controls. This might be explained by an increased apoptosis of
airway leucocytes compared to blood leucocytes in CF (Tabary et al 2006).
Conclusion: IL-8 in the CF lung is regulated not only by LPS dependent mecha-
nisms. There is a correlation between sputum IL-8 and leucocytes in whole blood.
We assume that blood cells contribute critically to IL-8 secretion in the CF lung.

PP180
Influenza infection of human lung macrophages upregulates expression of
CD200R
Karl J. Staples, Emily Robinson, Tom M.A. Wilkinson, Benjamin L. Nicholas,
Ratko Djukanovic. University of Southampton School of Medicine, Division of
Infection, Inflammation & Immunity, Southampton, Hampshire, GB

The CD200/CD200 receptor (CD200R) axis has recently been shown in a murine
model of influenza infection to be a negative regulator of macrophage activa-
tion. CD200R expression on murine macrophages was upregulated by IL-10 and
TGFβ. Activation of CD200R was demonstrated to prevent the influenza-induced
inflammatory lung disease in this murine model. The aim of this study was to
investigate how human lung macrophages regulate their CD200R expression in
response to influenza infection. Explanted human lung tissue was cultured with
H3N2 X31 influenza virus or a UV-irradiated aliquot of virus (UVX31) for 24
h. After collagenase digestion, virally infected lung cells were identified using
flow cytometry. No increase in macrophage infection was seen using the UVX31
signal but incubation with X31 resulted in an average infection rate of 31.3%.
Infection with X31 significantly increased expression of HLA-DR and CD200R
by macrophages. In the same experiments there was no change in the expression
of CD200 on lung epithelium, suggesting regulation of CD200R expression is
the primary mechanism for controlling macrophage activation in this system. In
further experiments, infection of human monocyte-derived macrophages (MDMs)
with X31 gave similar results to macrophages obtained from lung explants. Using
RT-PCR, we observed an increase in type I interferon expression by MDMs in
response to X31 infection, but a decrease in both IL-10 and TGFβ expression.
These data indicate that influenza-induced expression of CD200R may not be
regulated by IL-10 and TGFβ in human macrophages.

PP181
Does eradication of Helicobacter pylori decrease COPD exacerbation?
Soroush Seifirad, Elham Mohammadhoseini, Soheil Seifirad, Enayat Safavi.
Tehran University of Medical Sciences, Pulmonary and Critical Care Research
Center, Tehran, IR

Background: An epidemiological association between Helicobacter pylori (HP)
infection and COPD patients was suggested in recent studies. HP IgG levels might
be correlated with the severity of COPD. Chronic HP infection stimulates the
release of a variety of proinflammatory cytokines, such as IL-1, IL-8 and Tumor
Necrosis Factor-α (TNF-α).
Objectives: to evaluate the effect of HP eradication on COPD exacerbations
Methods: 100 COPD HP seropositive patients were enrolled in the study, allocated
into two (case/control) groups matched for age, sex, smoking habits, and COPD
exacerbations in one year before the study. Baseline proinflammatory cytokines
levels (PCL) including IL-1, IL-8, and TNF-α were measured. HP eradication was
performed which was confirmed by Ureas test and/or endoscopy at the end of
treatment and in two follow-up tests after 6 and 12 months. COPD exacerbations
were recorded after one year. PCL were measured one month after eradication and
at the end of study.
Results: There was no significant difference in the baseline PCL between the two
groups. COPD exacerbations was decreased after HP eradication in compare with
the placebo group (p=0.036). In the case group, a significant decrease in IL-1
(p=0.034), IL-8 (p=0.027), and TNF-α (p=0.037) was observed after eradication.
At the end of study, IL-8 (p=0.013) and TNF-α (p=0.025) levels was significantly
decreased, but IL-1 decrease was not significant (p=0.1). No significant changes
in PCL were observed in the control group.
Conclusion: In this study HP eradiation could decrease PCL and COPD exacer-
bations in HP seropositive COPD patients. This study supports the hypothesis that
HP infection might play a proinflammatory role and co-trigger COPD with other
factors.

PP182
Infection of primary bronchial epithelial cells with rhinovirus causes
pro-inflammatory mediator release and DC activation
Camelia I. Molnar, Emily J. Swindle, Valia Kehagia, Stephen T. Holgate, Donna
E. Davies. University of Southampton, Division of Infection, Inflammation and
Immunity, School of Medicine, Southampton, Hampshire, GB

Rationale: Asthma is an inflammatory disease which is triggered or exacerbated
by environmental factors, especially viral infections which target the epithelium.
Bronchial epithelial cells (BECs) not only act as a physical barrier but are in-
volved in innate and adaptive immune responses. Recent evidence suggests that
viruses can cause mediator release from infected BECs with potential of activating
dendritic cells (DCs). Therefore, we hypothesized that virally-infected BECs can
induce DC activation.
Methods: Primary BECs monolayers were infected with rhinovirus (RV)-1β or
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UV-irradiated RV-1β for 8-48h. Real-time PCR was used to determine RV-1β in-
fection of BECs. Mediator release by infected BECs was measured in supernatants
by ELISA. Activation of monocyte-derived DCs following 24h incubation with
UV-irradiated infected BECs supernatants was assessed by monitoring receptor
expression by flow cytometry.
Results: Exposure of BECs to RV-1β resulted in a time-dependent increase
in infection and cytopathic effect. RV-1β induced the release of IL-6, MCP-1,
RANTES, MIP-3α, GM-CSF, IP-10, TNF-α and IL-8 in BECs. Culture of DCs
with supernatants from RV-1β-infected BECs induced CD86, HLA-DR and CD83
upregulation. RV-1β-induced BECs cell death contributed to DC activation, since
exposure of DC to lysed control BEC supernatants caused CD86 upregulation. At
a ratio where lysed control cells had no effect, DC activation was still observed
with lysed RV-1β-infected BEC supernatants.
Conclusion: Rhinovirus infection of epithelial cells causes release of pro-
inflammatory mediators and DC maturation which may contribute to innate and
adaptive immune responses.

PP184
Spectrum of anti-neutrophil cytoplasmic antibodies (ANCA) in patients with
pulmonary tuberculosis overlaps with that of Wegener’s granulomatosis
Vandana Pradhan, Kanjaksha Ghosh. National Institute of Immunohaematology,
Department of Autoimmune Disorders, Mumbai, Maharashtra, IN

Introduction: Mycobacterial infections are known to induce the development
of autoantibodies, some of which are also known to be diagnostic markers for
some other diseases. This study was undertaken to determine the prevalence of
autoantibodies like anti-neutrophil cytoplasmic antibodies (ANCA), anti-nuclear
antibodies (ANA), anti-double stranded antibodies (anti-dsDNA) and anti-histone
antibodies (AHA) in pulmonary Tuberculosis.
Materials & methods: Seventy pulmonary TB patients, 30 patients of interstitial
lung disease (ILD) and 100 normals were studied. ANCA and ANA were detected
by indirect immunofluorescence test (IIF). Anti-dsDNA and AHA were tested by
ELISA.
Results: ANCA was detected in 30% cases, and of these 52.4% showed per-
inuclear pattern (p-ANCA), 38.1% cytoplasmic (c-ANCA) and 9.5% showed an
"atypical" pattern. ANCA specificities by ELISA revealed that, 47.6% had anti-
Myeloperoxidase (anti-MPO), 28.6% had anti-Proteinase3 (anti-PR3) and 19.1%
had anti-Lactoferrin (anti-LF) antibodies. ANA and AHA were present in 24.3%
and 21.4% cases respectively whereas anti-ds DNA antibodies were absent.
Conclusion: The presence of autoantibodies in TB patients could have a mul-
tifactorial etiology. Clinically relevant is the presence of anti-PR3 antibodies.
This finding along with pulmonary and renal manifestations could lead to a false
diagnosis of Wegener’s granulomatosis or vice versa because these autoantibodies
may be present in both diseases.

PP185
Increased phospholipases A2 activity in alveolar macrophages at low oxygen
and influence of bacterial lipopolysaccharides
Olga Kuzniatsova. Belarussian State Medical University, Biology, Minsk, BY

Acute respiratory distress syndrome (ARDS) is a lung injury of high mortality rate
and sepsis is one of the most frequent cause of ARDS. Alterations of pulmonary
surfactant, in which dipalmitoylphosphatidylcholine (DPPC) is a major compound,
is an early pathophysiologycal event in ARDS. In sepsis-induced acute lung in-
jury airway edema and atelectasis may result in low ventilation and reduced O2
tension around alveolar macrophages (AM). Therefore, we examined the effects
of bacterial lipopolysaccharides (LPS) and low oxygen on enzymatic hydrolysis
of DPPC in AM. AM were cultured for 20 h with 1, 10, 50 μg/ml LPS. We found
a significant increase in hydrolysis of DPPC by phospholipases inside AM and in
cultural medium in dose- and time -dependent maner. The activity was maximal
after 20 h of incubation with 50μg/ml LPS and was 41% and 118% (p ≤ 0.01)
above controls for intra- and extracellular DPPC hydrolysis correspondingly. AM
were exposed for 20 h to the normal (21%) and the low (17, 13, 10, 5%) oxygen.
A progressive reduction in the concentration of O2 resulted in enhanced phosholi-
pase activity of AM to hydrolyze DPPC. Lowering oxygen even to 17% increased
activity to 19% (p ≤ 0.05). Secretory enzymatic activity was less sensitive, it only
react to 13% O2 - 29%. Both intra- and extracellular hydrolysis of DPPC was the
most significant (p ≤ 0.01) in 5% of oxygen – accordingly 70% and 39% above
controls. Our data suggest that AM play a central role in producing and secretion
of surfactant DPPC hydrolysis enzymes, and established increase of phospholipase
activity at low O2 and gram negative bacteria may aggravate the progression of
lung injury.

PP186
Enzymatic hydrolysis of surfactant phatidylcholine by phospholipases A2
from alveolar macrophages during bleomycin-induced lung injury
Olga Kuzniatsova. Belarussian State University, Biology, Minsk, BY

Progressive pulmonary dysfunction is a characteristic symptom of inflammatory
lung diseases like acute respiratory distress syndrome, asthma, fibrosis is associated
with functional impairment and biochemical alterations of surfactant phospholipids
in the airways.

0,1 ml (100 μg/ml) of bleomycin was administrated intratracheally to rats and the
equivalent volume of saline to controls. Using this model of bleomycin-induced
lung damage we investigated the enzymatic intra- and extracellulary (secretory)
hydrolysis of 14C dipalmitoylphosphatidylcholine (DPPC), the main compound of
pulmonary surfactant, by phospholipases A2 (PLA2) from alveolar macrophages
(AM) at different periods of fibrosis formation.
The enzymatic hydrolysis of DPPC by PLA2 inside AM was maximum after 7
days of instillation (at the period of acute inflammation) – 167% (p ≤ 0.01) above
controls. Than, during the period of fibrogenesis (21 days) and mature fibrosis (28
days) PLA2 activity was reduced significantly, but was above controls on 59% and
60% correspondingly. Bleomycin-induced overproduction of secretory hydrolytic
enzymes was found in AM, but it was much lower, than inside cells. Secretory
phospholipase activity was also maximal after 7 days of bleomycin treatment and
was on 22% higher than in controls.
The results showed that hydrolysis of DPPC during bleomycin-induced lung injury
is significantly altered from normal, especially at the period of lung inflammation.
This considerable increase of phospholipase activity is a reason of surfactant
degradation and the following pulmonary dysfunction during the inflammation and
fibrosis in lungs.

W1
IL1/IL1RA axis mediates bone marrow stem cell senescence and emphysema
Qiongzhen Li1, Nayma Casamayor1, Jorge Maestre-Mesa2, Robert Jackson3,4,
Roy Levitt1,3,5. 1University of Miami, Anesthesiology, Miami, FL, US;
2University of Miami, Psychiatry and Behavioral Sciences, Miami, FL, US;
3Miami VAHS Research Service, Miami, FL, US; 4University of Miami, Division
of Pulmonary, Critical Care and Sleep Medicine, Miami, FL, US; 5University of
Miami, Hussman Institute of Human Genetics, Miami, FL, US

Introduction: Stem cell senescence may be involved in the pathogenesis of
chronic obstructive pulmonary disease (COPD). Interleukin-1 receptor antagonist
(IL1RA) is a naturally occurring inhibitor of IL1β. Ortiz et al. (2007) showed
mesenchymal stem cell (MSC)-mediated lung repair is also regulated by IL1RA
after bleomycin-induced lung injury.
Aims and Objectives: The study was conducted to determine the effect of
IL1/IL1RA levels on development of pulmonary emphysema in aging mice, and
the effect of IL1/ILRA levels on MSC numbers.
Methods: Air-exposed 8-month old male C57BL/6J (IL1RAWT) mice, IL1RA
knockout (IL1RA-/-), IL1RA transgenic (IL1RATG), and IL1β-converting en-
zyme knockout mice (IL1ICE-/-) were used. Fixed lung tissues were stained with
Hematoxylin-Eosin (H&E). Bone marrow was collected under aseptic conditions
and colony-forming unit (CFU) assays were performed.
Results: H&E staining of fixed tissue showed significant inflammation and airspace
enlargement in IL1RA-/- mice compared to the background strain.The absence
of IL1β-converting enzyme and IL1RA overexpression protected the lungs from
aging-associated pathology compared to the background strain. CFU assays showed
that IL1RA-/- mice had reduced MSCs compared to the IL1RA TG mice (14±8
vs. 130±41, p<0.001) and background strain (14±8 vs. 46±9, p<0.05).
Conclusions:IL1RA expression levels mediate MSC senescence; decreased IL1RA
is associated with the emphysema-like lung phenotype. The IL1/IL1RA axis may
serve as a missing link between stem cell senescence, lung repair, and the patho-
genesis of lung COPD. We are investigating the role of IL1/IL1RA axis in stem
cell senescence and lung injury and repair related to tobacco smoke exposure.

W2
Aldose reductase inhibition suppresses airway inflammation in mice model of
asthma
Rakesh Mishra. University of Texas Medical Branch, Biochemistry and Molecular
Biology, Galveston, Texas, US

Asthma, which affects an estimated 300 million people Worldwide, involves airway
inflammation resulting in airway obstruction and bronchospasm. Oxidative stress-
mediated activation of NF-kB and resultant increased generation of cytokines and
chemokines are key features of Asthma.
We investigated whether AR inhibition could prevent ovalbumin (OVA)- and rag-
weed pollen extract (RWE)-induced airway inflammation and hyper-responsiveness
in mice models of asthma.
Mice Sensitization by an Intraperitoneal injection of RWE/Ova in adjuvant Al(OH)3
twice on days 0 and 4 for RWE and one week apart for Ova. Challenge intranasaly
(RWE) or by nebulization (Ova). Airway inflammation confirmed by BAL cytology,
Eosinophils infiltration in lung, Cytokines and chemokines levels, Penh.
Sensitization and challenge with OVA or RWE caused airway inflammation and
production of inflammatory cytokines, accumulation of eosinophils in airways
and sub-epithelial regions, mucin production in the bronchoalveolar lavage fluid,
airway hyperresponsiveness, elevated IgE level and release of Th2 cytokines in
the airway and treatment with AR inhibitors markedly reduced these pathological
changes in mice. In SAEC, treatment with TNF-alpha-, LPS- or RWE- induced
apoptosis, reactive oxygen species generation; synthesis of inflammatory markers
IL-6, IL-8, and PGE2 and activation of NF-kappaB and AP-1.
Our results indicate that AR inhibition could be a novel therapeutic approach for
preventing airway inflammation such as allergic asthma.
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W3
Allergic airway responses to aeroallergens are differentially regulated by
IL-13 receptor alpha 1 and dependent on IL-13:IL-4 ratios
Eric Cole2, Dana Shik1, Marc Rothenberg2, Ariel Munitz1,2. 1The Tel Aviv
University, Clinical Microiology and Immunology, Tel Aviv, IL; 2Cincinnati
Children’s Hospital Medical Center, Division of Allergy and Immunology,
Cincinnati, OH, US

Background: Studies using Il13ra1-/- mice demonstrated a critical role for IL-
13 Receptor (R) a1 in all allergen-induced airway responses except eosinophilia.
However, previous experiments were limited to mice sensitized with intraperitoneal
OVA and alum.
Aims: To define the role of IL-13Ra1 in allergic-airway inflammation in response
to aeroallergens and mucosal sensitization.
Methods: Wild type and Il13ra1-/- mice were challenged with Aspergilus fumi-
gatus (Asp) or housed dust mite (HDM) extracts (10 mg/mouse, 9 intranasal
challenges). Alternatively, Asp was absorbed to Alum (100 mg + 1 mg), mice
were sensitized (days 0 and 14, intraperitoneal) and challenged (days 24 and
27, intranasal). BALF was assessed for differential cell counts (Diff-Quick), Th2
cytokines and chemokines (ELISA, qPCR). Lung histology and resistance were
assessed by H&E, PAS stain and flexiVent respectively.
Results: Asp- and HDM-induced AHR and mucus production was IL-13Ra1-
dependent. Eosinophil recruitment to the lung as well as CCL17, CCL22 and
CCL24 production were IL-13Ra1 dependent following Asp-challenge but IL-
13Ra1-independent following HDM-challenge. Alum/Asp sensitized mice devel-
oped IL-13Ra1-independent eosinophilia although all other asthma parameters
remained IL-13Ra1-dependent. Assessment of IL-4 and IL-13 mRNA levels
following Asp and HDM challenges revealed increased IL-13/IL-4 ratios in Asp-
challenged mice.
Conclusion: We highlight IL-13Ra1 as a key regulator of allergic lung responses
following aeroallergen sensitization and challenge. Nevertheless, outcomes of IL-
13Ra1-targeted asthma therapy may vary according to allergen-induced IL-4:IL-13
ratios.

W4
Transcription factors GATA-3 and T-bet as crucial markers of allergic
bronchial asthma
Lada Sorokina, Valery Mineev, Michael Nyoma, Vasily Ivanov, Vasily Trofimov.
Saint-Petersburg State Pavlov’s Medical University, Department of Hospital
Therapy, Saint-Petersburg, RU

Aim: The aim of the study is to establish the features of expression of GATA-3
and T-bet in bronchial asthma (BA).
Methods: 20 healthy controls, 44 patients with allergic and 42 with non-allergic
BA were examined. GATA-3 and T-bet expressed in peripheral lymphocytes were
analyzed by Western blot after the cells were lysed. The Western blotting was
performed through the standard procedure. Antibodies against GATA-3 (Abcam,
UK) and T-bet (Santa Cruz Biotechnology, UK) were used. The level of protein
analyzed according to β-actin using anti-actin antibody (Sigma Aldrich, USA).
Results: The expression of GATA-3 was significantly increased and expression
of T-bet was significantly decreased in lymphocytes of patients with allergic BA
compared to healthy (p<0,04) and non-allergic BA groups (p<0,005). The level of
GATA-3 in allergic BA negatively correlated with the degree of airflow obstruction
(r=-0,4; p=0,011; n=41) and positively correlated with the intensity of steroid
therapy (r=0,33; p=0,033; n=42). The level of T-bet in non-allergic BA positively
correlated with the prevalence of asthmatic triad (r=0,4; p=0,01; n=42) and the
drug intolerance (r=0,43; p=0,005; n=42).
Conclusion: GATA-3 and T-bet may play a key role in the pathophysiology of
BA. The expression of GATA-3 and T-bet may serve as a markers of allergic BA
to provide necessary dose of steroids in patients with BA. This study suggests that
allergic BA underlie the high level of Th2-cytokines production in allergic disease.
The work was supported by Saint-Petersburg government grant 28-04/17 (Certif.
PSP080591) and by Saint-Petersburg State Medical University grant named after
Pavlov "Research grant of the year" for the best scientific work.

W5
Chemokine and relative receptors mRNA levels in blood of COPD patients
Kirill Sysoev. Pavlov State Medical University, Federal Center for Molecular
Medicine, St.-Petersburg, RU

Chronic obstructive pulmonary disease (COPD) is respiratory system pathology
with remitting course and progression of respiratory failure. Chemokines and their
receptors is a cutting edge of chronic inflammation development during COPD.
Chemokines and chemokine receptors mRNA expression in whole blood is pivotal
reflection of immune system impact in COPD clinical overview. In our study we
tried to examine chemokine-receptor balance in COPD progression. The whole
blood samples of 20 patients with COPD were investigated concerning mRNA en-
coding eotaxin, eotaxin-2, MIP-1alpha, MIP-1beta, IL-8, RANTES, CCR1, CCR3,
CCR5, CXCR1, and CXCR2. As a control group blood of 23 heathy volunteers
was studied. The total RNA was extracted accordingly manufacturing procedure,
followed by reverse transcription, gene-specific PCR and semi-quantative analysis
were performed using beta-actin as a reference gene. All patients were male

(mean age 58.5±7.2) and had a long smoking history. The age of volunteers was
53.3±6.4 and they had no smoking history. The results of analysis for chemokines
and receptors were analyzed according to clinical features of COPD. The statisti-
cally significant increasing of IL-8 and MIP-1beta mRNA in COPD patients was
established relatively to control, meanwhile gene expression of MIP-1alpha CCR1,
CCR3, CCR5, CXCR1, and CXCR2 was decreased in COPD patients. Eotaxin
mRNA level in blood directly correlates with exacerbations frequency in COPD
patients (r=0.88, p=0.004). Patients with 2nd stage of respiratory failure have
lower CCR1 (p=0.019) mRNA expression in comparison of 1st stage. The level
of pulmonary hypertension is directly correlates with eotaxin-2 mRNA expression
(r=0.52, p=0.01).

W6
Ascorbate and deferoxamine administration post chlorine exposure decrease
mortality and lung injury in mice
Sotirios Zarogiannis1,2, Asta Jurkuvenaite1,2, Solana Fernandez1,
Stephen Doran1, Amit Yadav1,2,3, Giuseppe Squadrito2,3,4 ,
Edward Postlethwait2,3,4 , Larry Bowen5, Sadis Matalon1,2,3,4. 1University of
Alabama at Birmingham, Department of Anesthesiology, Birmingham, Alabama,
US; 2University of Alabama at Birmingham, Center for Pulmonary Injury and
Repair, Birmingham, Alabama, US; 3University of Alabama at Birmingham,
Department of Environmental Health Sciences, Birmingham, Alabama, US;
4University of Alabama at Birmingham, Center for Free Radical Biology,
Birmingham, Alabama, US; 5Infectious Disease Research, Southern Research
Institute, Birmingham, Alabama, US

Chlorine (Cl2) gas exposure poses an environmental and occupational hazard that
frequently results in acute lung injury. There is no effective treatment. We assessed
the efficacy of antioxidants in decreasing mortality and lung injury in C57BL/6
mice exposed to 600 ppm of Cl2 for 45 minutes and returned to room air. Ascorbate
and deferoxamine were administered intramuscularly every 12 hours (h) and by
nose-only inhalation every 24 h for 3 days starting after 1 h post exposure. Control
mice were exposed to Cl2 and treated with vehicle (saline). Mortality was reduced
four-fold in the treatment group compared to the control group (22% versus
78%; p=0.007). Surviving animals in the treatment group had significantly lower
protein concentrations, cell counts and epithelial cells in their bronchoalveolar
lavage (BAL). Elevated ascorbate levels in the lung tissue correlated inversely
with protein levels as well as with number of neutrophils and epithelial cells in
the BAL. In addition lipid peroxidation was reduced 3-fold in the BAL of mice
treated with ascorbate and deferoxamine when compared to the control group.
Administration of ascorbate and deferoxamine reduces mortality and ameliorates
lung injury through reduction of alveolar-capillary permeability, inflammation, and
epithelial sloughing and lipid peroxidation.

W7
Comparison of ribavirin and oseltamivir in treating A/California/04/2009
(H1N1) influenza virus in mice
Sotirios Zarogiannis1,2, James Noah2,3, Asta Jurkuvenaite1,2 , Larry Lawson1,
Sadis Matalon1,2,4,5, Diana Noah2,3. 1University of Alabama at Birmingham,
Department of Anesthesiology, Birmingham, Alabama, US; 2University of
Alabama at Birmingham, Center for Pulmonary Injury and Repair, Birmingham,
Alabama, US; 3Southern Research Institute, Emerging Infectious Diseases,
Birmingham, Alabama, US; 4University of Alabama at Birmingham, Department
of Environmental Health Sciences, Birmingham, Alabama, US; 5University of
Alabama at Birmingham, Center for Free Radical Biology, Birmingham,
Alabama, US

Increasing cases of oseltamivir resistant H1N1 (2009) viruses are being reported.
Ribavirin is an antiviral agent effective against hepatitis C and respiratory syncytial
virus.
Our objective was to compare the efficacy of ribavirin and oseltamivir in treating
mice infected with mouse adapted A/California/04/2009 influenza virus in terms
of mortality and lung injury.
48 female BALB/c mice were used in the study and randomized to 3 groups:
1) A/Ca/4/09 + Water, 2) A/Ca/4/09 + Ribavirin 40 mg/kg, 3) A/Ca/4/09 +
Oseltamivir 25 mg/kg. Mice were challenged intranasally with mouse adapted
A/California/04/2009 influenza virus and treatments started 5 hours pre-infection
and subsequent treatments were administered at 12±1 hours apart for 5 days.
At days 3 and 6 post-infection 3 mice from each group were euthanized for
broncho-alveolar lavage analysis and lung viral loads determination. We also as-
sessed 14-day survival, protein levels, total cell counts and chemokine and cytokine
profiles in the BAL.
Ribavirin and oseltamivir groups had significant increase in survival and significant
decrease in lung viral loads and protein levels in BAL compared to untreated group.
Ribavirin group had significantly higher neutrophil counts on Day 3 compared to
oseltamivir and untreated groups. Both groups had significantly lower levels of
KC, RANTES, MIP-1a and MIP-1b at day 3 compared to untreated ones. Ribavirin
group had minimal production of IL-6 and IFN-γ and IL-10 at days 3 and 6 while
oseltamivir group had increased levels of IL-6, IFN-γ and IL-10 at day 6.
Our results indicate that ribavirin is equally effective with oseltamivir in improving
survival and mitigating lung injury caused by H1N1 influenza virus infection.
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406s (P2270, P2271, P2272, P2273), 407s (P2276, P2277, P2278, P2279),
446s (P2456), 527s (P2843), 539s (2972), 541s (2980), 555s (P3044, P3046,
P3047, P3048), 556s (P3049, P3050, P3051), 557s (P3054, P3055, P3057, P3058,
P3059), 558s (P3060, P3061), 568s (3212), 573s (3237, 3238), 574s (3239, 3240,
3241, 3242), 575s (3243, 3244, 3245, 3246, 3247), 576s (3248), 614s (P3454,
P3455, P3456, P3457), 615s (P3461, P3462), 616s (P3463, P3465, P3466, P3467),
617s (P3468, P3469, P3470, P3471), 629s (P3525), 677s (P3755), 710s (P3914,
P3915), 711s (P3919, P3920), 712s (P3921, P3922, P3923, P3924, P3925),
713s (P3926, P3927, P3928, P3929), 714s (P3931), 716s (P3943), 743s (P4067),
772s (P4206), 777s (P4231), 904s (P4952, P4953, P4954), 905s (P4955, P4956,
P4957, P4958, P4959), 906s (P4960, P4962, P4963, P4964), 907s (P4966, P4967)

Apoptosis
44s (386), 45s (389), 54s (P429), 97s (P628), 99s (P640), 106s (P671),
114s (P707), 126s (P766, P768), 127s (P769), 135s (P807), 136s (P812),
145s (P854), 259s (1449), 267s (P1485, P1486), 269s (P1493), 288s (1691),
320s (P1841), 341s (P1964), 425s (P2360), 518s (P2799, P2802), 532s (2938),
533s (2946, 2947), 566s (3201), 572s (3231), 592s (P3325), 594s (P3334),
596s (P3344, P3345, P3346), 604s (3410), 609s (3432), 617s (P3469),
633s (P3543), 634s (P3546), 645s (P3598), 690s (P3815), 707s (P3901),
735s (P4030), 837s (P4581), 838s (P4587), 839s (P4589), 869s (P4760),
870s (P4765), 873s (P4777)

Arthritis
30s (P301), 99s (P641), 100s (P643, P644), 130s (P787), 182s (P1025),
222s (P1213), 327s (1896), 337s (P1942, P1945), 338s (P1946, P1947),
458s (P2509), 462s (P2530), 501s (P2719), 564s (P3092), 607s (3423),
646s (P3606), 649s (P3619), 803s (P4360), 860s (4718), 891s (4892), 893s (4900)

Asbestos
185s (P1040), 187s (P1051, P1052), 188s (P1053, P1054, P1055), 189s (P1059,
P1060), 190s (P1063, P1064), 191s (P1067, P1068, P1069), 261s (1457),
349s (P2002), 504s (P2732), 506s (P2744), 515s (P2783), 524s (P2831),
525s (P2833), 591s (P3317, P3318), 633s (P3543), 677s (P3754), 769s (P4195),
870s (P4764), 900s (P4935)

Aspergillosis
9s (201), 25s (P276), 63s (P473), 99s (P638), 319s (P1835), 321s (1873),
459s (P2516, P2517), 460s (P2522), 462s (P2530), 550s (P3025), 661s (P3678),
748s (P4089), 834s (P4564)

Aspirin
35s (P320), 81s (P555), 138s (P825), 240s (P1298), 250s (1413), 541s (2983),
597s (P3348), 724s (P3977), 731s (P4009), 745s (P4078), 746s (P4082),
748s (P4089)

Asthma
4s (180), 5s (183), 7s (191), 11s (213), 22s (P261, P262, P263), 23s (P265, P266,
P267, P268, P269), 24s (P270, P271, P272, P273, P274), 25s (P275, P276, P277,
P278), 29s (P294), 33s (P312, P313), 34s (P315, P317, P318, P319), 35s (P320,
P321, P323, P324), 37s (353, 355, 356), 54s (P429), 55s (P432, P433, P434,

P435, P436), 56s (P438, P439), 57s (P441, P444), 58s (P449), 62s (P468),
63s (P475), 64s (P477, P478, P479), 65s (P480, P481, P482), 66s (P485, P486),
69s (P500), 72s (P514), 73s (P518, P519, P520, P521), 74s (P522, P523, P524,
P525, P526), 75s (P527, P528, P529, P530, P531), 76s (P532, P533, P534),
80s (P551), 97s (P629), 109s (P686), 110s (P689, P690), 111s (P692, P694),
112s (P699), 113s (P700), 115s (P709, P710, P711, P712), 116s (P713, P714,
P715, P716, P717, P718), 117s (P719), 121s (P741, P742), 122s (P743, P744,
P746, P747), 123s (P749, P751, P752), 124s (P756, P758), 125s (P761),
126s (P767, P768), 127s (P770), 131s (P789), 132s (P794), 137s (P820, P821),
138s (P824, P826), 139s (P828, P830), 140s (P831, P833), 141s (P838),
142s (P842), 143s (P844, P847), 144s (P849), 149s (P872), 150s (P880, P881),
151s (P882, P883, P884, P885, P886), 152s (P887, P888, P889, P890, P891),
153s (P892, P894, P895, P896), 154s (P901), 155s (P903), 156s (P908, P909),
158s (P916), 159s (P922), 160s (P927, P928), 162s (P933, P934), 163s (P939,
P940), 164s (P946), 165s (P950, P951), 166s (P954, P955, P956), 167s (P957,
P958, P959, P960), 168s (P962, P963, P964), 169s (P966, P967), 170s (P970,
P971, P972), 171s (P974, P975, P977), 172s (P978, P979, P980, P981, P982),
173s (P983, P984, P986, P987), 174s (P988, P989, P990, P991), 175s (P993,
P995, P996), 176s (P1000, P998), 177s (P1002, P1005), 178s (P1006, P1010),
179s (P1013), 182s (P1025, P1026, P1027, P1028, P1029), 183s (P1030, P1032),
184s (P1036), 185s (P1041), 186s (P1044), 188s (P1055), 195s (P1090),
199s (P1105), 200s (P1110), 201s (P1116, P1117), 203s (P1124), 204s (P1127,
P1128, P1129, P1130), 205s (P1131, P1132, P1133, P1134, P1135), 206s (P1136,
P1137, P1138, P1140), 207s (P1141, P1142, P1143, P1144, P1145, P1146),
208s (P1147), 209s (P1155), 213s (P1170, P1171, P1172, P1173, P1174),
214s (P1175, P1176), 215s (P1183), 216s (P1186, P1187, P1188), 217s (P1190,
P1193), 218s (P1197), 219s (P1199), 220s (P1206), 221s (P1208, P1209),
230s (P1252), 233s (P1266), 240s (P1296, P1297, P1298), 241s (P1299, P1300,
P1303), 242s (P1304, P1305), 245s (P1324), 247s (1398, 1399, 1400),
248s (1402, 1403, 1404), 249s (1406, 1407, 1408, 1409), 250s (1410, 1411, 1412,
1413), 251s (1416, 1418), 258s (1447), 259s (1448, 1450), 269s (P1496),
270s (P1498, P1499, P1500, P1501), 271s (P1503, P1504), 272s (P1506, P1507,
P1508, P1509, P1510), 273s (P1511), 277s (P1531), 279s (P1537), 280s (P1543),
281s (P1548, P1549), 282s (P1550, P1554), 286s (1683), 288s (1692, 1694),
289s (1695, 1696, 1698), 290s (1701), 291s (1704), 295s (1724, 1726),
297s (1732, 1734, 1735), 303s (P1762), 304s (P1763, P1766), 305s (P1769,
P1770), 306s (P1772), 307s (P1778, P1779, P1780), 308s (P1784), 309s (P1786,
P1788, P1789), 311s (P1797), 312s (P1801), 313s (P1805), 317s (P1828),
318s (P1829, P1830, P1831, P1832), 319s (P1835, P1837, P1838), 320s (P1841,
P1843, P1844), 321s (1871, 1872, 1873, 1874), 322s (1875, 1876, 1877, 1878),
329s (1904, 1906, 1907), 339s (P1954), 352s (P2017, P2018), 354s (P2026),
356s (P2032), 357s (P2040), 371s (P2108), 376s (P2130), 377s (P2134),
381s (P2155), 393s (P2213), 396s (P2223), 455s (P2497), 456s (P2498),
458s (P2512), 459s (P2513), 460s (P2520), 467s (P2552), 477s (P2601),
497s (P2701), 515s (P2784), 528s (P2845, P2846, P2847), 529s (P2851, P2852),
531s (2935), 535s (2956), 537s (2963), 538s (2966), 542s (2988), 551s (P3027),
558s (P3063), 563s (P3084, P3085), 564s (P3093), 565s (P3096), 568s (3214),
569s (3217, 3219), 570s (3222, 3223, 3224), 571s (3225, 3226, 3227, 3228,
3229), 572s (3230), 579s (P3260, P3261, P3262, P3263, P3264), 580s (P3265,
P3266, P3267, P3268, P3269), 581s (P3271, P3272, P3273, P3274), 582s (P3275,
P3276, P3277, P3278), 583s (P3280, P3281, P3282, P3283), 584s (P3284, P3285,
P3287, P3288), 585s (P3289, P3290, P3291, P3293), 586s (P3294), 589s (P3312),
590s (P3313, P3314), 593s (P3328), 597s (P3348, P3349, P3350), 598s (P3351,
P3352), 600s (P3363), 602s (3400, 3403), 603s (3404, 3405, 3406), 604s (3407,
3408, 3409, 3410), 605s (3411, 3414), 607s (3422, 3423, 3424), 608s (3425,
3426), 610s (3438), 611s (3441), 612s (3446), 613s (3449, 3451, 3452),
614s (P3456), 615s (P3459, P3460), 621s (P3489, P3490), 622s (P3492, P3495),
624s (P3500, P3501), 625s (P3505, P3506, P3508), 626s (P3512, P3513),
627s (P3516), 646s (P3605), 653s (P3639), 656s (P3652), 678s (P3756),
679s (P3760, P3761, P3763), 680s (P3767, P3768), 681s (P3770, P3771, P3772,
P3773), 682s (P3776), 683s (P3779), 688s (P3808), 691s (P3820), 695s (P3840,
P3842), 696s (P3844, P3845, P3846, P3847, P3848), 698s (P3857), 700s (P3864),
701s (P3870), 702s (P3875, P3877, P3878), 703s (P3879), 708s (P3906),
709s (P3907, P3908, P3910), 710s (P3912, P3913), 716s (P3943), 718s (P3951),
719s (P3952, P3953, P3954, P3955, P3956), 720s (P3957, P3958, P3959, P3960),
721s (P3961, P3962, P3963, P3964, P3965), 722s (P3966, P3967, P3968, P3969),
723s (P3970, P3973), 724s (P3974, P3976, P3978), 725s (P3981), 726s (P3986),
727s (P3990), 728s (P3993, P3995, P3997), 729s (P4000), 730s (P4006, P4007),
731s (P4008, P4009, P4010), 732s (P4012, P4015), 733s (P4019, P4020, P4021),
734s (P4022, P4023, P4025, P4026), 735s (P4027, P4028, P4029, P4031),
737s (P4036, P4037, P4038, P4040), 738s (P4043, P4045), 739s (P4046, P4049,
P4050), 740s (P4052, P4055), 741s (P4058), 743s (P4069), 744s (P4072, P4073),
745s (P4074, P4075, P4076, P4078), 746s (P4079, P4081, P4082), 747s (P4084,
P4087, P4088), 748s (P4089, P4090, P4091), 749s (P4094, P4095, P4096, P4097,
P4099), 750s (P4101, P4104), 751s (P4105, P4106, P4109), 752s (P4110, P4111),
754s (P4121, P4122, P4123), 755s (P4124, P4125, P4127), 756s (P4129, P4130,
P4132, P4133), 757s (P4134, P4135, P4136), 758s (P4139), 760s (P4150),
761s (P4154), 763s (P4162, P4163, P4164, P4165, P4166), 764s (P4167, P4168),
765s (P4171, P4173), 766s (P4177, P4179), 768s (P4189), 770s (P4198, P4199),
771s (P4203, P4204), 774s (P4219), 777s (P4230), 780s (P4249), 781s (P4250,
P4251, P4252, P4253, P4254), 782s (P4255, P4256, P4257, P4258, P4259),
783s (P4260, P4261, P4262, P4263, P4264), 784s (P4265, P4266, P4267, P4268,
P4269), 785s (P4271, P4272, P4273, P4274), 786s (P4275, P4276, P4277, P4278,
P4279), 787s (P4280, P4282, P4284, P4285), 800s (P4349), 819s (4493, 4494,
4495), 820s (4498), 823s (4510, 4511), 829s (P4541), 833s (P4562),
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834s (P4567), 835s (P4569), 837s (P4581, P4582), 840s (P4594, P4597),
844s (P4615), 845s (P4620), 846s (P4622, P4623, P4625), 851s (4677, 4678),
852s (4680, 4681), 853s (4685, 4687, 4689), 855s (4698), 859s (4713, 4714,
4716), 860s (4717, 4718, 4719), 864s (P4734), 866s (P4745, P4746),
867s (P4747), 874s (P4780, P4781, P4783, P4784), 875s (P4789), 876s (P4791),
877s (P4796), 879s (P4803), 881s (P4815, P4816), 882s (P4817, P4818, P4819,
P4821, P4822), 883s (P4823, P4825, P4826, P4827, P4828), 884s (P4829),
886s (4865), 890s (4885, 4886, 4887, 4888), 891s (4889, 4890, 4891, 4892),
893s (4901), 897s (P4917, P4918, P4919, P4921), 898s (P4922, P4923, P4924,
P4925, P4926), 899s (P4927, P4928, P4929, P4930, P4931), 900s (P4932, P4933,
P4936), 901s (P4937, P4938, P4939), 902s (P4941, P4942, P4944), 903s (P4946,
P4947, P4948), 904s (P4953), 907s (P4965), 911s (P4987, P4988), 912s (P4991,
P4992), 913s (P4994, P4996, P4997), 915s (P5004)

Asthma in children
205s (P1131, P1134), 209s (P1155), 213s (P1172), 249s (1406), 250s (1412),
297s (1735), 730s (P4006), 735s (P4031), 770s (P4199), 784s (P4265, P4266),
883s (P4828)

Asthma treatment: anti-inflammatory agent
23s (P265), 151s (P885), 164s (P946), 213s (P1172), 217s (P1190), 247s (1399),
258s (1447), 290s (1701), 297s (1734), 321s (1871), 477s (P2601), 515s (P2784),
528s (P2845), 583s (P3282), 681s (P3773), 722s (P3967), 746s (P4079),
782s (P4255), 852s (4680), 882s (P4819)

Asthma treatment: bronchodilator therapy (inhaled)
225s (P1228), 740s (P4055), 813s (P4414), 818s (4492), 846s (P4621)

Asthma treatment: corticosteroid therapy (inhaled)
4s (181), 23s (P265, P266, P268, P269), 24s (P271, P272, P273), 33s (P312),
37s (354, 355, 356), 40s (366), 48s (405), 65s (P483), 77s (P537), 78s (P544),
83s (P564), 97s (P629, P632), 98s (P636), 99s (P638), 113s (P700), 118s (P725),
122s (P745), 123s (P752), 127s (P771), 132s (P794), 137s (P820, P821),
138s (P824), 139s (P829), 142s (P842), 143s (P844), 144s (P849), 146s (P861),
148s (P871), 151s (P886), 152s (P891), 153s (P892), 172s (P979), 174s (P991),
178s (P1006), 179s (P1015), 204s (P1129), 207s (P1141), 208s (P1149, P1151),
213s (P1174), 216s (P1185), 226s (P1234), 242s (P1304), 248s (1402),
259s (1448), 271s (P1504), 306s (P1773, P1774), 307s (P1776, P1777, P1780),
308s (P1782), 321s (1871, 1872), 322s (1875), 348s (P1999), 350s (P2007),
446s (P2456), 455s (P2496), 456s (P2498), 459s (P2517), 460s (P2520),
472s (P2579), 477s (P2601), 523s (P2824), 537s (2965), 549s (P3017),
550s (P3025), 566s (3203), 571s (3227), 579s (P3264), 580s (P3267),
583s (P3283), 598s (P3351, P3352), 599s (P3360, P3361), 608s (3426),
609s (3429), 612s (3447), 613s (3451), 619s (P3480), 621s (P3489), 643s (P3588),
646s (P3604), 649s (P3619), 673s (P3733), 674s (P3737), 675s (P3744, P3745),
681s (P3772), 683s (P3779), 692s (P3828), 694s (P3835), 696s (P3848),
697s (P3852), 701s (P3870), 709s (P3907), 710s (P3911), 719s (P3952, P3954,
P3955), 720s (P3958), 721s (P3965), 722s (P3968, P3969), 724s (P3976),
727s (P3992), 728s (P3996), 729s (P3999), 730s (P4006), 731s (P4010),
733s (P4018, P4019, P4021), 734s (P4022), 736s (P4032), 737s (P4037),
748s (P4089, P4090), 750s (P4102), 751s (P4106), 754s (P4120, P4122, P4123),
762s (P4158), 780s (P4249), 781s (P4253, P4254), 785s (P4274), 832s (P4555),
833s (P4559), 836s (P4576), 844s (P4614, P4615), 845s (P4620), 846s (P4621,
P4623), 852s (4681), 859s (4713, 4714), 866s (P4745), 873s (P4777),
882s (P4818, P4819), 883s (P4824, P4825), 886s (4868), 893s (4900),
899s (P4930), 902s (P4942), 912s (P4992), 913s (P4996), 914s (P5002)

Asthma treatment: corticosteroid therapy (systemic)
23s (P266), 37s (354), 98s (P636), 208s (P1151), 216s (P1185), 350s (P2007),
523s (P2824), 646s (P3604), 754s (P4122), 846s (P4621)

Asthma: acute exacerbation
1s (166), 3s (177), 48s (402), 76s (P536), 77s (P540), 79s (P547), 81s (P557),
82s (P560, P561), 83s (P563, P567), 84s (P568), 85s (P572), 100s (P646),
101s (P648, P649), 102s (P655), 104s (P662), 107s (P675), 120s (P736),
121s (P738), 155s (P906), 162s (P937), 180s (P1017), 198s (P1101),
229s (P1245), 236s (P1278), 239s (P1292), 255s (1432), 278s (P1536),
347s (P1991), 360s (P2051, P2053), 369s (P2096), 444s (P2449), 459s (P2517),
547s (P3009), 549s (P3018), 550s (P3024), 581s (P3271), 599s (P3358),
605s (3413), 626s (P3513), 628s (P3520), 639s (P3571), 674s (P3740),
678s (P3759), 683s (P3783), 684s (P3787), 685s (P3789, P3791), 686s (P3796,
P3798), 701s (P3871), 738s (P4043), 851s (4677), 874s (P4784), 875s (P4788),
915s (P5006)

Asthma: evaluation and diagnosis
33s (P312), 34s (P315), 35s (P324), 56s (P438), 163s (P939), 201s (P1117),
213s (P1171), 220s (P1206), 250s (1410), 272s (P1509), 731s (P4009),
739s (P4050), 781s (P4254), 783s (P4262, P4263), 846s (P4625), 898s (P4923,
P4926)

Asthma: exercise-induced
73s (P520)

Asthma: inflammation and inflammatory mediators
11s (211), 51s (P415), 54s (P427), 79s (P548), 104s (P661), 114s (P703),
115s (P708), 117s (P719), 123s (P749), 126s (P767), 136s (P814), 169s (P966),
491s (P2669), 532s (2938), 580s (P3267), 697s (P3849), 736s (P4033),
750s (P4102), 751s (P4105), 786s (P4278), 875s (P4789), 877s (P4796)

Asthma: morbidity and mortality
115s (P710), 183s (P1032), 204s (P1130), 205s (P1133), 306s (P1772),
311s (P1797), 571s (3226), 681s (P3773), 787s (P4285), 840s (P4597)

Asthma: pathophysiology
144s (P849), 751s (P4106)

Asthma: quality of life
23s (P267), 64s (P478), 75s (P528, P529), 76s (P532), 173s (P987), 240s (P1298),
653s (P3639), 763s (P4162), 897s (P4921), 899s (P4928)

Auscultation
206s (P1140), 209s (P1152), 246s (P1327), 494s (P2684), 558s (P3062),
597s (P3349), 649s (P3619), 786s (P4275), 823s (4512)

Auto-antibodies
530s (2933)

BCG
29s (P294, P295), 30s (P301, P303), 32s (P308), 170s (P973), 209s (P1154),
328s (1901), 472s (P2580), 484s (P2638), 487s (P2652, P2653), 488s (P2656,
P2657, P2659), 601s (3396), 745s (P4075), 806s (P4380), 909s (P4977),
910s (P4983)

Beclomethasone
113s (P700), 129s (P779), 138s (P826), 139s (P830), 140s (P833), 153s (P895),
307s (P1776, P1778), 308s (P1782), 612s (3446), 681s (P3772), 719s (P3956),
722s (P3967), 733s (P4020, P4021), 754s (P4120), 882s (P4821), 899s (P4929)

Blood gas measurement and oximetry
619s (P3477)

Blood pressure
74s (P522), 79s (P546), 84s (P570), 96s (P625), 99s (P642), 133s (P800),
140s (P834), 147s (P865), 167s (P959), 180s (P1017), 181s (P1020, P1021),
224s (P1223, P1224, P1225), 227s (P1236), 240s (P1294), 253s (1425, 1427),
254s (1430), 301s (P1751, P1753, P1754), 303s (P1760), 358s (P2046),
362s (P2062), 375s (P2126), 385s (P2170), 393s (P2212), 396s (P2225, P2227),
398s (P2235), 399s (P2237), 401s (P2249), 408s (P2284), 410s (P2291),
411s (P2298), 451s (P2479), 454s (P2493), 458s (P2511), 532s (2938),
556s (P3051), 575s (3243), 597s (P3347), 612s (3445), 614s (P3454),
647s (P3607), 660s (P3671), 668s (P3710), 669s (P3716), 673s (P3731),
683s (P3783), 714s (P3930), 769s (P4191, P4193), 777s (P4231), 830s (P4546),
857s (4708), 862s (P4728), 879s (P4803), 897s (P4918), 905s (P4958),
914s (P5000, P5001), 915s (P5003)

Body composition
19s (P246), 26s (P282), 225s (P1227), 226s (P1234), 227s (P1235), 232s (P1258),
304s (P1764), 325s (1887), 503s (P2728), 542s (2984), 578s (3257),
614s (P3457), 621s (P3487), 641s (P3579), 645s (P3599), 657s (P3656),
741s (P4056), 742s (P4061), 827s (P4535), 828s (P4538), 830s (P4547),
842s (P4607), 865s (P4739)

Bone marrow transplantation
559s (P3066), 840s (P4594)

Brachytherapy
94s (P618)

Bradykinin
853s (4686)

Breath condensate
64s (P476), 69s (P501), 148s (P870), 185s (P1041), 249s (1409), 287s (1688),
288s (1693), 289s (1696), 312s (P1800), 451s (P2478), 453s (P2490),
461s (P2524), 579s (P3263), 580s (P3265), 582s (P3277), 584s (P3285),
592s (P3322), 593s (P3328), 689s (P3812), 692s (P3827), 706s (P3894),
710s (P3913), 721s (P3961), 736s (P4034), 737s (P4039, P4040), 738s (P4044,
P4045), 739s (P4048), 742s (P4064), 768s (P4186), 824s (4515), 875s (P4785,
P4786, P4787, P4789), 876s (P4791, P4792)

Breathing pattern
218s (P1194), 234s (P1270), 242s (P1308), 278s (P1535), 280s (P1542),
346s (P1987), 371s (P2105), 372s (P2112), 373s (P2115), 539s (2970),
540s (2976), 615s (P3458), 737s (P4039), 880s (P4809), 884s (P4831),
888s (4875), 889s (4877)

Breathlessness
1s (166), 6s (190), 27s (P285), 28s (P292), 43s (378), 76s (P536), 79s (P549,
P550), 83s (P564), 109s (P685), 110s (P687), 146s (P860), 149s (P873),
163s (P943), 188s (P1056), 225s (P1226), 230s (P1252), 233s (P1266),
234s (P1269), 242s (P1308), 255s (1433), 269s (P1496), 272s (P1510),
352s (P2018), 363s (P2066), 372s (P2113), 378s (P2137), 380s (P2147),
542s (2987), 543s (P2993), 628s (P3522), 646s (P3606), 651s (P3626),
656s (P3650, P3651), 676s (P3747), 718s (P3948), 753s (P4119), 757s (P4135),
769s (P4192), 781s (P4254), 823s (4512), 846s (P4624), 878s (P4800),
880s (P4810), 885s (4863)
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Bronchial carcinoma
91s (P602), 559s (P3067), 659s (P3665)

Bronchial hyperreactivity
589s (P3312), 625s (P3508), 781s (P4251), 786s (P4278), 901s (P4938)

Bronchiectasis
25s (P276), 39s (361), 63s (P473), 66s (P485, P486), 72s (P513, P514),
80s (P553), 94s (P619), 95s (P621), 100s (P645), 155s (P905), 158s (P919),
163s (P943), 164s (P945), 165s (P952), 166s (P953), 209s (P1156), 211s (P1161),
215s (P1183), 233s (P1266), 236s (P1278), 243s (P1312), 251s (1416),
252s (1419), 331s (1912), 333s (1924, 1925, 1926), 334s (1927, 1928, 1929,
1930), 347s (P1991), 368s (P2092, P2093), 381s (P2151), 417s (P2320),
424s (P2353), 442s (P2438), 445s (P2454), 446s (P2455), 459s (P2516),
463s (P2534, P2536), 464s (P2537, P2538, P2540), 465s (P2541, P2542, P2543,
P2544, P2545), 466s (P2548, P2549, P2550), 467s (P2555), 469s (P2564),
489s (P2663), 498s (P2706), 501s (P2718), 540s (2977, 2978), 541s (2982),
561s (P3076), 601s (3393, 3395), 639s (P3571), 645s (P3600), 646s (P3606),
650s (P3622), 660s (P3674), 676s (P3746), 679s (P3760), 688s (P3808),
733s (P4018), 734s (P4025), 773s (P4214), 789s (P4295), 806s (P4378),
816s (P4425), 819s (4496), 833s (P4562), 834s (P4563, P4565), 836s (P4573,
P4575, P4576), 848s (4658), 851s (4677, 4678), 876s (P4790), 877s (P4797),
885s (4859)

Bronchiolitis
13s (219, 220), 14s (223, 224, 225), 66s (P487), 71s (P508), 73s (P517),
80s (P554), 208s (P1149), 212s (P1167, P1168), 213s (P1170), 220s (P1203),
271s (P1503), 293s (1716), 294s (1717, 1720), 295s (1722), 333s (1922),
349s (P2001), 356s (P2032), 438s (P2417, P2418), 443s (P2442), 458s (P2508),
526s (P2835), 558s (P3062), 559s (P3065, P3066), 562s (P3078), 626s (P3509),
646s (P3606), 649s (P3619), 659s (P3668), 661s (P3675), 663s (P3685),
674s (P3737), 675s (P3742), 701s (P3869), 785s (P4273), 799s (P4343),
820s (4499), 835s (P4568, P4569), 837s (P4579, P4583), 884s (4858)

Bronchiolitis obliterans
13s (219, 220), 14s (225), 66s (P487), 208s (P1149), 220s (P1203), 349s (P2001),
438s (P2417, P2418), 443s (P2442), 458s (P2508), 526s (P2835), 558s (P3062),
559s (P3065, P3066), 562s (P3078), 626s (P3509), 646s (P3606), 649s (P3619),
663s (P3685), 701s (P3869), 835s (P4568), 837s (P4579, P4583)

Bronchoalveolar lavage
9s (200, 201), 13s (221), 17s (P240), 51s (P416, P417), 52s (P419), 54s (P428),
63s (P474), 64s (P476), 66s (P488), 68s (P495), 69s (P503), 70s (P504, P506),
76s (P535), 97s (P628, P629, P630, P631), 99s (P639), 100s (P646), 102s (P654),
106s (P673), 107s (P675), 108s (P679), 117s (P720), 118s (P723), 119s (P733),
120s (P737), 121s (P740), 129s (P783), 130s (P787), 131s (P788, P792),
134s (P806), 135s (P807, P809, P811), 136s (P812, P814, P815), 137s (P817),
166s (P954, P956), 167s (P958, P959, P960), 169s (P967), 170s (P970, P971,
P972), 208s (P1149), 211s (P1163), 248s (1402), 251s (1415, 1416, 1418),
252s (1419), 268s (P1491), 286s (1684), 288s (1691), 305s (P1767), 309s (P1786,
P1789), 311s (P1798), 313s (P1809), 317s (P1828), 318s (P1833), 319s (P1834,
P1836), 320s (P1840, P1842), 346s (P1990), 348s (P1996), 349s (P2000, P2002,
P2004), 358s (P2042), 375s (P2125), 438s (P2418), 443s (P2443), 451s (P2477),
458s (P2508), 460s (P2518, P2520, P2521), 461s (P2524), 462s (P2528),
466s (P2549, P2550), 467s (P2552), 472s (P2577), 475s (P2593), 482s (P2626,
P2627), 517s (P2793), 518s (P2798), 532s (2939, 2941), 539s (2973), 542s (2985),
543s (2989), 548s (P3015), 558s (P3062), 559s (P3066), 561s (P3073),
564s (P3089), 566s (3201, 3204, 3205), 567s (3208), 572s (3231), 579s (P3263),
580s (P3269), 581s (P3270, P3272, P3273), 589s (P3312), 590s (P3314),
591s (P3319, P3320), 601s (3395), 612s (3448), 621s (P3491), 623s (P3499),
624s (P3500, P3501), 625s (P3505), 645s (P3598), 647s (P3607), 661s (P3678),
663s (P3685, P3688), 668s (P3710), 674s (P3738), 676s (P3749), 689s (P3809,
P3810, P3813), 692s (P3824), 693s (P3831, P3833), 695s (P3839), 697s (P3850),
698s (P3855, P3857), 699s (P3859, P3862), 700s (P3865), 702s (P3876, P3877,
P3878), 703s (P3883), 704s (P3884, P3886), 705s (P3892), 706s (P3895),
707s (P3899), 708s (P3904), 746s (P4083), 747s (P4085), 749s (P4094, P4099),
750s (P4104), 752s (P4110), 770s (P4196, P4197), 786s (P4277), 787s (P4282),
796s (P4329), 802s (P4356), 807s (P4382), 808s (P4390), 809s (P4392),
814s (P4417), 820s (4499), 824s (4515), 825s (4520), 826s (4524), 832s (P4556),
833s (P4562), 838s (P4587), 839s (P4592), 848s (4657), 849s (4660), 853s (4687,
4689), 864s (P4733, P4734), 869s (P4761), 870s (P4762, P4763, P4764, P4765),
871s (P4766, P4767, P4768, P4769, P4770), 872s (P4771, P4772), 873s (P4777,
P4778), 876s (P4794), 891s (4892), 894s (4906, 4907), 916s (P5009)

Bronchoconstriction
56s (P437), 65s (P481), 74s (P524), 115s (P710), 145s (P858), 149s (P872),
160s (P926), 167s (P960), 258s (1444), 288s (1693), 308s (P1785), 352s (P2018),
357s (P2037), 377s (P2132), 379s (P2142), 393s (P2213), 613s (3450, 3451),
670s (P3719), 700s (P3864), 702s (P3877), 703s (P3880), 710s (P3913),
720s (P3957), 723s (P3970), 725s (P3980), 780s (P4249), 820s (4498),
859s (4715), 886s (4865)

Bronchodilatation
138s (P823), 384s (P2165), 757s (P4137)

Bronchodilators
75s (P531), 78s (P544), 141s (P836), 147s (P864), 160s (P926), 201s (P1117),
217s (P1193), 241s (P1301, P1302), 308s (P1783, P1784), 346s (P1986),
375s (P2126), 436s (P2410), 537s (2965), 538s (2967), 649s (P3619),
679s (P3763), 728s (P3996), 732s (P4012), 733s (P4019), 740s (P4053),
748s (P4090), 754s (P4120, P4121), 833s (P4559), 847s (P4627), 852s (4683),
904s (P4950)

Bronchopulmonary dysplasia
129s (P780), 200s (P1112), 201s (P1114), 280s (P1545), 332s (1920),
333s (1922), 351s (P2012), 369s (P2095), 596s (P3346), 615s (P3458),
792s (P4307, P4311), 794s (P4317)

Budesonide
11s (211), 18s (P244), 23s (P265), 52s (P421), 54s (P427), 65s (P483),
127s (P773), 139s (P827), 153s (P892, P894), 207s (P1141), 258s (1447),
259s (1448), 306s (P1773), 307s (P1777, P1778, P1780), 308s (P1782),
318s (P1832), 321s (1872), 565s (P3096), 580s (P3266), 599s (P3360, P3361),
600s (P3362), 612s (3447), 692s (P3828), 697s (P3852), 718s (P3951),
720s (P3957), 721s (P3965), 722s (P3968), 723s (P3970), 727s (P3992),
728s (P3996, P3997), 729s (P3999), 737s (P4036), 837s (P4582)

Calcitonin gene-related peptide
348s (P1999), 453s (P2489), 823s (4512)

Calcium
123s (P750), 145s (P855), 248s (1401), 410s (P2293), 413s (P2303),
429s (P2379), 467s (P2552), 557s (P3055), 582s (P3276), 622s (P3493),
641s (P3581), 664s (P3693), 700s (P3868), 819s (4494), 820s (4499), 824s (4516,
4517), 831s (P4551), 833s (P4560), 869s (P4758)

Capsaicin
66s (P489), 142s (P840), 309s (P1790), 393s (P2213), 626s (P3510),
703s (P3880), 740s (P4055), 854s (4690)

Carbon dioxide
43s (381), 156s (P907), 255s (1432), 280s (P1541, P1542), 281s (P1546),
355s (P2028), 357s (P2040), 403s (P2259), 405s (P2266), 616s (P3465),
648s (P3616), 899s (P4927), 904s (P4953)

Carbon monoxide
3s (177), 4s (178), 13s (218), 42s (376), 97s (P629), 118s (P727), 119s (P730),
192s (P1074), 198s (P1102), 199s (P1107), 215s (P1182), 219s (P1202),
222s (P1216), 223s (P1218), 284s (P1563), 313s (P1808), 324s (1883),
349s (P2003), 361s (P2057), 378s (P2141), 385s (P2172), 415s (P2313),
445s (P2451), 592s (P3322), 670s (P3720), 676s (P3746), 677s (P3754),
682s (P3777), 764s (P4169), 770s (P4200), 773s (P4212), 776s (P4228),
779s (P4241, P4244), 878s (P4798), 895s (4909)

Carboplatin
45s (390), 57s (P445), 513s (P2774, P2777), 521s (P2816)

Carcinoembryonic antigen
63s (P473), 439s (P2422), 499s (P2710)

Carcinogenesis and metastasis
268s (P1491), 433s (P2396), 515s (P2785), 633s (P3543), 822s (4506),
870s (P4765), 872s (P4773)

Carcinoid tumours
15s (P231), 269s (P1494), 341s (P1965), 438s (P2419), 514s (P2779),
797s (P4333)

Cardiac function
20s (P253), 49s (406), 77s (P541), 80s (P554), 279s (P1539), 299s (P1743),
323s (1881), 573s (3237)

Cardiorespiratory physiology
185s (P1042), 240s (P1295), 254s (1429), 279s (P1540), 366s (P2083),
387s (P2181), 390s (P2194), 391s (P2203), 394s (P2215, P2216), 399s (P2239),
509s (P2753), 718s (P3948), 794s (P4318)

Catalase
132s (P795), 176s (P998), 289s (1696), 318s (P1833), 562s (P3081),
585s (P3289), 699s (P3860), 705s (P3889)

Cell adhesion molecules
55s (P436), 517s (P2797), 596s (P3344), 687s (P3802), 703s (P3882),
705s (P3892), 872s (P4773)

Chest physiotherapy
836s (P4575)

Chest radiography
18s (P242), 30s (P302), 185s (P1040), 209s (P1152), 246s (P1327), 439s (P2426),
458s (P2510), 463s (P2533), 472s (P2577), 478s (P2607), 486s (P2647),
494s (P2684), 512s (P2771), 523s (P2822), 601s (3397), 648s (P3613),
744s (P4070), 802s (P4358), 807s (P4385), 872s (P4771)
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Childhood asthma
34s (P317), 109s (P686), 151s (P883), 200s (P1110), 204s (P1127, P1130),
205s (P1132), 206s (P1136, P1138), 207s (P1141), 250s (1410), 270s (P1499),
321s (1871), 354s (P2026), 569s (3217), 580s (P3267), 582s (P3277),
583s (P3281, P3283), 585s (P3291, P3293), 611s (3441), 756s (P4132),
781s (P4251), 782s (P4256, P4259), 784s (P4265), 785s (P4271), 882s (P4818),
899s (P4931)

Chlamydia pneumoniae
458s (P2512), 459s (P2513), 621s (P3491), 625s (P3504)

Chloride
105s (P667), 357s (P2041), 431s (P2388), 790s (P4297), 848s (4655), 896s (4914)

Chronic bronchitis
19s (P247, P248), 22s (P261), 35s (P322, P323), 57s (P442), 80s (P554),
87s (P583), 118s (P726), 119s (P730), 123s (P748), 147s (P863), 176s (P998,
P999), 187s (P1050), 195s (P1087), 196s (P1094), 215s (P1183), 277s (P1531),
283s (P1558), 329s (1903), 467s (P2555), 506s (P2744), 598s (P3355, P3356),
599s (P3358), 600s (P3364), 625s (P3508), 703s (P3879), 729s (P4000),
753s (P4119), 757s (P4138), 758s (P4140, P4143), 760s (P4149, P4150),
763s (P4164), 829s (P4541, P4543), 843s (P4609, P4611), 898s (P4925)

Chronic respiratory failure
21s (P259), 227s (P1238), 244s (P1318), 368s (P2092), 409s (P2288),
542s (2984), 646s (P3604), 654s (P3640), 684s (P3785), 732s (P4014),
810s (P4398), 829s (P4542), 836s (P4574), 917s (P5015)

Cigarette smoke
13s (218), 51s (P417), 52s (P419, P420), 53s (P423), 54s (P427, P430),
101s (P650), 106s (P673), 116s (P716), 117s (P719), 121s (P740), 124s (P755,
P758), 125s (P762), 127s (P770, P772, P773), 128s (P777, P778), 132s (P796),
133s (P799), 144s (P851, P852, P853), 145s (P854), 199s (P1106), 259s (1448),
266s (P1478), 307s (P1776), 311s (P1798), 416s (P2316), 563s (P3088),
564s (P3089, P3091), 565s (P3094), 612s (3448), 622s (P3496), 625s (P3507),
689s (P3809), 691s (P3821), 693s (P3829, P3831, P3833), 694s (P3836, P3838),
697s (P3850, P3851), 698s (P3854, P3856), 701s (P3871), 705s (P3892),
706s (P3895), 747s (P4085), 750s (P4100), 777s (P4234), 853s (4689),
854s (4694), 864s (P4737), 867s (P4751), 868s (P4753), 870s (P4765),
894s (4905, 4908)

Ciliary dyskinesia
38s (360), 71s (P511, P512), 72s (P513, P514), 203s (P1126), 211s (P1161),
215s (P1183), 729s (P4001), 836s (P4575, P4576), 874s (P4782)

Circadian rhythm
555s (P3045), 883s (P4824)

Cisplatin
44s (385), 57s (P445), 509s (P2755), 513s (P2773, P2774), 514s (P2782),
518s (P2799), 520s (P2811), 522s (P2818, P2819), 526s (P2835), 527s (P2841),
534s (2952), 678s (P3756), 869s (P4760)

Clarithromycin
468s (P2558), 500s (P2716), 501s (P2721), 502s (P2725), 813s (P4415, P4416)

Clearance
11s (213), 38s (360), 39s (362), 40s (368), 69s (P502), 71s (P509, P512),
93s (P615), 107s (P674), 135s (P811), 136s (P812), 137s (P821), 158s (P919),
184s (P1034), 190s (P1065), 208s (P1150, P1151), 227s (P1237), 229s (P1245),
234s (P1271), 237s (P1282), 243s (P1312), 245s (P1320), 283s (P1558),
290s (1702), 313s (P1809), 347s (P1993), 351s (P2010), 354s (P2022, P2024),
386s (P2176), 459s (P2514), 461s (P2524), 464s (P2538), 492s (P2676),
533s (2943, 2944), 540s (2977, 2978), 541s (2981), 570s (3221), 624s (P3503),
626s (P3509), 639s (P3570), 700s (P3866, P3867), 702s (P3875), 704s (P3886),
726s (P3985, P3988), 739s (P4047), 784s (P4268), 813s (P4414), 831s (P4550),
832s (P4554, P4558), 833s (P4559, P4562), 836s (P4575), 840s (P4594),
848s (4656, 4657), 853s (4688), 874s (P4782), 894s (4908)

Clubbing
676s (P3746)

Cobalt
123s (P751), 189s (P1058), 765s (P4171)

Cognitive function
35s (P322), 83s (P567), 829s (P4545)

Collagen
3s (175), 12s (215), 51s (P416), 52s (P421), 64s (P479), 76s (P535), 104s (P661),
105s (P667, P669), 106s (P671), 107s (P674, P678), 108s (P682), 109s (P683),
114s (P704), 119s (P729), 124s (P754), 125s (P759, P760), 129s (P781, P782),
130s (P784, P785, P787), 131s (P789, P790), 135s (P808), 137s (P817),
144s (P851), 169s (P968), 246s (P1325), 287s (1689), 288s (1691), 307s (P1778),
309s (P1786, P1788), 319s (P1838), 348s (P1999), 349s (P2003), 350s (P2005,

P2006), 410s (P2290), 415s (P2312), 569s (3217), 571s (3229), 572s (3231,
3232), 573s (3235), 581s (P3270), 596s (P3343), 613s (3449), 639s (P3573),
676s (P3750), 687s (P3803), 691s (P3820), 698s (P3854), 702s (P3877),
708s (P3906), 709s (P3908, P3910), 747s (P4085), 748s (P4091), 749s (P4097),
751s (P4105), 853s (4687), 864s (P4734), 870s (P4764), 871s (P4766),
872s (P4775), 873s (P4776), 876s (P4792)

Community-acquired pneumonia
21s (P258), 67s (P493), 71s (P510), 77s (P537), 179s (P1012), 209s (P1155),
261s (P1460), 262s (P1462, P1463, P1464), 264s (P1468, P1469, P1470, P1471),
265s (P1472, P1473, P1474, P1475), 446s (P2457, P2458, P2459), 447s (P2460,
P2461), 448s (P2465), 449s (P2468, P2469, P2472), 451s (P2479), 452s (P2485),
453s (P2486, P2489), 454s (P2491, P2493), 457s (P2506, P2507), 468s (P2558,
P2560, P2561), 470s (P2567), 542s (2985, 2988), 566s (3202), 679s (P3761),
683s (P3780), 823s (4511), 857s (4707, 4708), 858s (4709, 4711, 4712),
859s (4713), 913s (P4995)

Complement
98s (P635), 111s (P695), 314s (P1810), 631s (P3533), 648s (P3616),
700s (P3867), 713s (P3928), 748s (P4093), 862s (4727)

Computed tomography
4s (178), 15s (P229), 17s (P237, P241), 18s (P242), 23s (P267), 25s (P276),
38s (360), 41s (372), 44s (385), 48s (402), 55s (P435), 56s (P439), 59s (P452),
61s (P463), 63s (P473), 72s (P513), 80s (P554), 85s (P575, P576), 86s (P577,
P578), 87s (P582, P583, P585), 88s (P587, P589), 89s (P594), 90s (P596),
92s (P607, P610), 94s (P618), 96s (P626), 97s (P629), 98s (P636), 99s (P639,
P641), 100s (P644), 103s (P657), 105s (P668), 119s (P730), 131s (P793),
155s (P905), 158s (P919), 163s (P942), 169s (P968), 185s (P1040), 188s (P1054),
208s (P1149), 209s (P1156), 211s (P1161, P1162, P1163), 216s (P1185),
251s (1416), 252s (1423), 254s (1431), 256s (1437, 1438), 257s (1439, 1440),
275s (P1522), 276s (P1525), 277s (P1529), 279s (P1540), 280s (P1544),
283s (P1559), 290s (1700), 296s (1730), 321s (1872), 324s (1882, 1883, 1884),
325s (1887), 326s (1891), 331s (1913), 333s (1924), 339s (P1953), 342s (P1968),
343s (P1972, P1974), 345s (P1984), 347s (P1992), 356s (P2034, P2035),
372s (P2113), 376s (P2130), 378s (P2138, P2141), 400s (P2245), 403s (P2257),
406s (P2271), 408s (P2284), 411s (P2298), 417s (P2320, P2321), 418s (P2325),
421s (P2340, P2341), 422s (P2342, P2343), 425s (P2359), 426s (P2363),
434s (P2402), 436s (P2408, P2410), 439s (P2421, P2426), 443s (P2442),
445s (P2453), 447s (P2462), 453s (P2486, P2489), 458s (P2508), 460s (P2520),
462s (P2529), 472s (P2577), 473s (P2582), 477s (P2605), 482s (P2627),
486s (P2648), 487s (P2655), 491s (P2669), 493s (P2679), 494s (P2684),
495s (P2688), 496s (P2696), 497s (P2698), 498s (P2703, P2705, P2706),
499s (P2710), 500s (P2712, P2716), 501s (P2719), 503s (P2730), 505s (P2736,
P2740, P2741), 506s (P2742), 507s (P2746, P2748, P2749), 508s (P2751),
509s (P2756, P2757), 510s (P2762), 511s (P2763), 512s (P2767, P2769),
513s (P2775, P2776), 514s (P2779, P2782), 515s (P2785), 519s (P2806),
521s (P2815), 522s (P2821), 523s (P2822, P2823, P2824, P2826), 524s (P2829),
526s (P2835, P2837), 527s (P2840), 530s (2931, 2933), 531s (2934), 536s (2958),
542s (2988), 556s (P3052), 557s (P3055), 559s (P3064, P3065), 561s (P3077),
570s (3221), 591s (P3318), 601s (3397), 627s (P3518), 629s (P3526),
630s (P3529, P3530, P3531), 631s (P3536), 633s (P3542), 638s (P3564, P3566),
646s (P3604, P3606), 647s (P3607), 648s (P3613), 658s (P3659, P3660, P3661,
P3662, P3663), 659s (P3664, P3665, P3666, P3667, P3668, P3669), 660s (P3670,
P3671, P3673), 661s (P3675, P3678), 662s (P3679), 663s (P3687), 664s (P3691),
665s (P3698, P3699), 667s (P3706), 670s (P3718, P3719), 672s (P3728),
673s (P3732, P3734), 674s (P3738), 675s (P3744, P3745), 677s (P3754),
678s (P3759), 690s (P3817), 705s (P3890), 713s (P3926, P3928), 714s (P3933,
P3934), 715s (P3935, P3937, P3939), 716s (P3941), 717s (P3944), 718s (P3948,
P3949), 733s (P4018), 743s (P4065), 744s (P4073), 746s (P4081), 774s (P4219),
780s (P4248), 789s (P4295), 794s (P4320, P4321), 795s (P4324, P4325, P4326),
796s (P4327, P4330), 797s (P4331, P4332, P4333, P4335), 798s (P4339),
799s (P4341), 801s (P4352), 802s (P4359), 803s (P4360), 815s (P4422, P4423),
816s (P4425, P4427, P4428), 817s (P4433), 818s (P4434), 821s (4502),
825s (4522), 832s (P4558), 836s (P4573), 840s (P4595), 841s (P4599, P4600,
P4601, P4602), 842s (P4603, P4605, P4606), 843s (P4608, P4609, P4610,
P4611), 844s (P4613), 848s (4658), 849s (4670), 851s (4676), 854s (4693),
878s (P4798), 882s (P4821), 884s (4858), 886s (4866), 890s (4886), 900s (P4934,
P4935), 904s (P4950), 908s (P4973), 910s (P4979, P4983)

Continuous positive airway pressure
65s (P484), 254s (1428), 299s (P1744), 364s (P2069), 390s (P2199), 392s (P2206,
P2208), 394s (P2214), 399s (P2238), 402s (P2253), 557s (P3059), 573s (3238),
576s (3250), 615s (P3461), 712s (P3925), 906s (P4963)

Control of breathing
280s (P1542), 377s (P2134)

COPD
1s (164, 166, 167, 168), 2s (169, 170, 171), 4s (180, 181, 182), 5s (184, 186),
6s (188), 7s (191, 192, 195), 8s (196, 197, 198), 9s (199, 201, 202, 204), 10s (205,
206, 207, 208), 11s (209, 210, 211), 12s (214, 216, 217), 13s (218), 18s (P244,
P245), 19s (P246, P247, P248, P249), 20s (P250, P251, P252, P253, P254),
21s (P255, P256, P257, P258, P259), 22s (P260, P261), 25s (P279), 26s (P281,
P282, P283), 27s (P284, P285, P287, P288), 28s (P291, P292), 29s (P293, P294),
33s (P313, P314), 35s (P322, P324), 36s (P325, P326, P327), 37s (354), 38s (357,

1015s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



358, 359), 40s (369), 41s (371), 42s (375, 376, 377), 43s (378, 379, 380),
47s (399, 400, 401), 48s (402, 403, 404, 405), 49s (406), 51s (P414, P415, P416,
P417), 52s (P420), 53s (P423, P424, P425, P426), 54s (P427, P428, P429, P430),
57s (P441, P442, P443), 61s (P461, P462, P463, P464), 62s (P467, P469, P470),
63s (P471), 66s (P486), 75s (P531), 76s (P534, P535, P536), 77s (P537, P538,
P539, P540, P541), 78s (P542, P543, P544, P545), 79s (P546, P547, P548, P549,
P550), 80s (P551, P552, P553, P554), 81s (P555, P556, P557, P558), 82s (P559,
P560, P562), 83s (P563, P564, P565, P566, P567), 84s (P568, P569, P570, P571),
85s (P572, P573, P574), 86s (P579), 87s (P584), 88s (P589), 93s (P614),
94s (P616), 95s (P623), 98s (P633, P635), 109s (P684, P685), 110s (P687),
111s (P691, P692, P693, P695), 112s (P696), 113s (P701), 114s (P703, P704,
P705, P706, P707), 115s (P708, P709), 116s (P716), 117s (P722), 118s (P723,
P724, P725, P726, P727), 119s (P728, P729, P730, P731, P732, P733),
120s (P734, P735, P736), 121s (P738, P739, P740, P741), 123s (P748),
124s (P754, P755, P758), 125s (P759, P762, P763), 126s (P766, P767),
127s (P773), 128s (P776, P778), 131s (P789, P793), 132s (P795, P796),
133s (P799), 137s (P817, P820, P821), 138s (P822, P823, P824, P825),
139s (P829, P830), 140s (P831, P834), 141s (P838), 143s (P845, P846, P847,
P848), 144s (P851), 145s (P854), 146s (P860, P861, P862), 147s (P863, P864,
P865, P866, P867), 148s (P868, P869, P870, P871), 149s (P873, P874, P875,
P876), 150s (P877, P878, P879), 151s (P882), 154s (P897, P898, P899, P900),
155s (P902, P903, P904, P906), 156s (P907, P910), 157s (P911, P912, P913,
P914), 158s (P916, P918, P920), 159s (P921, P923), 160s (P925), 161s (P930,
P931, P932), 162s (P933, P936, P937), 163s (P941, P943), 164s (P944, P947),
165s (P949), 175s (P993, P996), 176s (P997, P998), 177s (P1003, P1004),
178s (P1007), 179s (P1011, P1014, P1015), 180s (P1016, P1019), 181s (P1022,
P1023, P1024), 182s (P1025, P1026), 183s (P1030, P1033), 184s (P1035),
187s (P1049), 193s (P1077, P1079), 195s (P1087, P1089, P1090), 196s (P1092),
198s (P1101, P1104), 199s (P1105), 213s (P1170), 216s (P1186), 218s (P1198),
220s (P1203), 221s (P1209), 224s (P1222, P1223, P1224, P1225), 225s (P1226,
P1227, P1228, P1229), 226s (P1230, P1231, P1232, P1234), 227s (P1235,
P1236), 228s (P1239, P1240, P1241, P1242), 229s (P1243, P1244, P1245, P1246,
P1247), 230s (P1248, P1249, P1250, P1251, P1252), 231s (P1253, P1254, P1255,
P1256, P1257), 232s (P1260, P1261), 233s (P1263, P1264, P1266), 234s (P1267,
P1268, P1270, P1271), 235s (P1273), 236s (P1278), 238s (P1288), 239s (P1291,
P1292), 241s (P1303), 243s (P1312, P1313), 244s (P1315, P1318), 245s (P1319,
P1321, P1324), 246s (P1328, P1329), 247s (P1330, P1331), 254s (1430, 1431),
255s (1432, 1433), 257s (1441), 258s (1445), 259s (1448), 260s (1453, 1454,
1455), 261s (1458), 265s (P1476), 275s (P1522), 276s (P1524), 277s (P1532),
278s (P1533, P1534, P1535, P1536), 282s (P1554), 283s (P1559), 284s (P1562),
285s (1677, 1678, 1679, 1681), 286s (1682), 288s (1694), 289s (1699),
291s (1705), 292s (1709, 1710, 1711, 1712), 296s (1730, 1731), 298s (1736),
300s (P1746), 302s (P1755, P1756), 303s (P1758), 304s (P1764, P1766),
305s (P1768, P1769), 306s (P1771, P1774, P1775), 307s (P1779, P1780),
308s (P1783, P1784), 310s (P1792), 311s (P1796, P1798), 312s (P1804),
313s (P1807), 317s (P1827), 318s (P1831), 319s (P1834, P1837), 323s (1879,
1880, 1881), 324s (1882, 1884), 325s (1886, 1888, 1889), 326s (1890, 1891,
1892, 1893), 328s (1902), 329s (1903), 331s (1914, 1915), 339s (P1954),
343s (P1974), 346s (P1988), 357s (P2040), 359s (P2049), 360s (P2051, P2052,
P2053, P2054), 363s (P2067), 364s (P2072), 365s (P2078), 366s (P2079, P2081),
367s (P2084), 368s (P2089, P2092, P2093), 369s (P2094, P2096, P2097),
373s (P2118), 374s (P2122), 375s (P2123, P2124, P2127), 377s (P2135),
378s (P2141), 379s (P2144, P2145), 380s (P2147, P2148, P2150), 381s (P2153,
P2154, P2156), 382s (P2157, P2158, P2159, P2160), 383s (P2161, P2162),
384s (P2166), 386s (P2177, P2178), 387s (P2179), 389s (P2189), 393s (P2209),
398s (P2234), 400s (P2245), 401s (P2246), 416s (P2316), 426s (P2361, P2362,
P2365), 427s (P2366, P2367, P2368, P2369, P2370), 428s (P2371, P2372,
P2373), 429s (P2377), 438s (P2416), 441s (P2432, P2435), 442s (P2437, P2438,
P2439), 443s (P2441), 445s (P2450, P2452, P2454), 446s (P2455), 449s (P2472),
452s (P2485), 456s (P2500), 458s (P2510, P2512), 459s (P2516), 460s (P2520),
463s (P2536), 465s (P2545), 466s (P2550), 467s (P2555), 470s (P2566),
473s (P2584), 484s (P2639), 497s (P2701, P2702), 498s (P2703), 503s (P2728,
P2729, P2730), 505s (P2741), 509s (P2754), 510s (P2758), 515s (P2785, P2786,
P2787), 516s (P2788, P2792), 517s (P2793), 521s (P2815), 529s (P2852),
530s (2931, 2932, 2933), 531s (2934, 2935, 2936, 2937), 535s (2953, 2954, 2955,
2956), 536s (2957, 2958, 2959, 2960), 537s (2961, 2962, 2964, 2965),
538s (2966, 2967), 539s (2972), 540s (2974), 542s (2984), 543s (P2990, P2991,
P2992, P2993), 544s (P2994, P2995, P2996, P2997), 545s (P2998, P2999, P3000,
P3001), 546s (P3002, P3003, P3004, P3005, P3006), 547s (P3008, P3009,
P3010), 548s (P3011, P3012, P3013, P3014, P3015), 549s (P3016, P3017, P3018,
P3019, P3020), 550s (P3021, P3022, P3023, P3024, P3025), 552s (P3030, P3031,
P3032), 553s (P3036, P3037), 554s (P3040), 558s (P3063), 562s (P3078, P3080),
563s (P3088), 564s (P3089, P3091, P3093), 565s (P3094, P3095, P3097),
576s (3249), 577s (3253, 3254, 3255), 578s (3256, 3257, 3259), 580s (P3266),
597s (P3347), 598s (P3355, P3356), 599s (P3358, P3359, P3360, P3361),
600s (P3362, P3364), 601s (3393), 605s (3413, 3414, 3415), 606s (3419),
608s (3427, 3428), 609s (3429), 610s (3438), 611s (3441), 612s (3448),
613s (3449, 3450, 3451), 616s (P3464, P3467), 618s (P3472, P3473, P3474,
P3475), 619s (P3477, P3479, P3480, P3481), 620s (P3482, P3483, P3484, P3485,
P3486), 621s (P3487, P3488), 624s (P3501), 625s (P3504, P3506), 626s (P3513),
627s (P3514, P3515, P3516, P3517), 628s (P3519, P3520, P3521, P3522, P3523),
630s (P3531), 631s (P3532, P3534), 632s (P3540, P3541), 637s (P3561, P3562,
P3563), 638s (P3564, P3565, P3566, P3567, P3568), 639s (P3569, P3570, P3571,
P3572, P3573), 640s (P3574, P3575, P3576, P3577, P3578), 641s (P3579, P3580,
P3581, P3582), 642s (P3584, P3585, P3586, P3587), 643s (P3588, P3589, P3590,

P3591, P3592), 644s (P3593, P3594, P3595, P3596, P3597), 645s (P3598,
P3599), 649s (P3620), 650s (P3623, P3624, P3625), 651s (P3626, P3627, P3628,
P3629, P3630), 652s (P3631, P3632, P3633, P3634), 653s (P3635, P3636, P3637,
P3638), 654s (P3640, P3641, P3642, P3643), 655s (P3644, P3645, P3647,
P3648), 656s (P3649, P3650, P3651, P3653), 657s (P3654, P3655, P3656, P3657,
P3658), 667s (P3707), 676s (P3748), 677s (P3752), 679s (P3760, P3762, P3764),
680s (P3765, P3766, P3768), 681s (P3771), 682s (P3774, P3776, P3777, P3778),
683s (P3781, P3782, P3783), 684s (P3784, P3785, P3787, P3788), 685s (P3789,
P3790, P3791), 686s (P3794, P3796, P3798), 687s (P3799), 688s (P3808),
689s (P3812), 691s (P3820, P3821, P3822, P3823), 692s (P3824, P3825, P3826,
P3827, P3828), 693s (P3830, P3831, P3832, P3833), 694s (P3834, P3835, P3836,
P3837, P3838), 697s (P3849, P3851, P3852), 698s (P3854, P3856, P3857),
699s (P3858, P3860, P3861), 700s (P3863, P3866), 701s (P3870, P3871, P3872),
702s (P3876), 704s (P3885), 705s (P3891, P3892, P3893), 706s (P3894, P3895,
P3896, P3897), 707s (P3898, P3899, P3900, P3901, P3902), 708s (P3903),
709s (P3907), 710s (P3911), 715s (P3935), 716s (P3943), 718s (P3950),
723s (P3971, P3972, P3973), 724s (P3974, P3975, P3976, P3978), 725s (P3979,
P3981), 726s (P3987, P3988), 727s (P3991, P3992), 728s (P3994, P3996),
729s (P3998, P3999, P4000, P4002), 730s (P4005), 732s (P4012, P4016),
734s (P4024, P4025), 735s (P4027, P4030), 736s (P4033), 738s (P4043),
739s (P4047), 740s (P4053), 741s (P4056, P4057, P4059), 742s (P4060, P4061,
P4063), 743s (P4065, P4066, P4067, P4068), 744s (P4070), 745s (P4077),
747s (P4085), 750s (P4100, P4102), 752s (P4111, P4113, P4114), 753s (P4115,
P4116, P4118, P4119), 754s (P4120), 755s (P4126, P4128), 757s (P4136, P4137,
P4138), 758s (P4139, P4140, P4141, P4142, P4143), 759s (P4148), 760s (P4149,
P4150, P4151, P4152), 761s (P4153, P4154, P4157), 762s (P4158, P4159, P4160,
P4161), 765s (P4172), 766s (P4176), 767s (P4183), 768s (P4186), 770s (P4198),
771s (P4205), 772s (P4208), 773s (P4211), 774s (P4215, P4217, P4219),
777s (P4232), 778s (P4237), 780s (P4246), 795s (P4322), 799s (P4341, P4343),
804s (P4369), 816s (P4425), 818s (4492), 819s (4495, 4497), 820s (4499),
822s (4506), 823s (4510), 827s (P4533, P4534, P4535, P4536), 828s (P4537,
P4538, P4539, P4540), 829s (P4541, P4542, P4543, P4544, P4545), 830s (P4546,
P4547, P4548), 831s (P4549), 832s (P4557), 837s (P4582), 838s (P4588),
841s (P4598, P4600, P4601), 842s (P4603, P4604, P4605, P4607), 843s (P4609,
P4610, P4611), 844s (P4612, P4614), 845s (P4616, P4618, P4619), 846s (P4621,
P4623, P4624), 847s (P4626, P4627), 851s (4678), 852s (4684), 853s (4685,
4689), 855s (4695), 859s (4713), 860s (4720), 861s (4721), 863s (P4729, P4730,
P4732), 865s (P4738, P4739, P4740, P4741, P4742), 867s (P4748, P4749,
P4751), 868s (P4752, P4753, P4754, P4755), 872s (P4775), 874s (P4780, P4781,
P4784), 875s (P4788), 876s (P4791, P4792, P4793), 877s (P4796), 878s (P4799,
P4800), 879s (P4804, P4805, P4806, P4807), 880s (P4808, P4809, P4810, P4811,
P4812), 881s (P4813, P4814), 886s (4865, 4866, 4867, 4868), 887s (4869, 4870,
4871, 4872), 889s (4879), 890s (4885, 4886), 893s (4901, 4902, 4903),
894s (4904, 4905, 4906, 4907, 4908), 895s (4909), 900s (P4934), 901s (P4940),
904s (P4953), 911s (P4986), 912s (P4990, P4991, P4993), 914s (P4998, P4999),
915s (P5004), 916s (P5007, P5010), 917s (P5015)

Cor pulmonale
110s (P687), 412s (P2301), 420s (P2337), 675s (P3745), 685s (P3790)

Cortisol
137s (P820), 138s (P824, P826), 139s (P828), 211s (P1164), 250s (1411),
264s (P1471), 265s (P1473), 297s (1734), 387s (P2181), 454s (P2493),
558s (P3061), 579s (P3264), 604s (3408), 723s (P3973), 731s (P4010),
858s (4709), 859s (4716), 883s (P4823, P4824), 916s (P5009)

Costs and cost analysis
2s (171), 4s (181), 6s (189), 17s (P240), 21s (P258), 25s (P275), 32s (P310),
72s (P516), 87s (P582), 113s (P700), 115s (P711), 163s (P939), 183s (P1030),
190s (P1062), 212s (P1168), 221s (P1210), 234s (P1267), 245s (P1321),
285s (1678, 1679), 286s (1682), 294s (1719), 305s (P1770), 310s (P1792),
311s (P1796), 360s (P2055), 361s (P2056), 390s (P2197), 394s (P2214),
424s (P2353), 454s (P2491), 457s (P2506), 461s (P2526), 470s (P2568),
475s (P2595), 526s (P2839), 536s (2957), 547s (P3010), 571s (3227),
632s (P3539), 663s (P3685), 754s (P4123), 755s (P4126), 776s (P4226),
826s (4527), 846s (P4623), 847s (P4627), 852s (4680, 4681, 4682), 857s (4707),
875s (P4788), 881s (P4815), 887s (4870), 909s (P4975), 912s (P4990),
916s (P5010)

Cough
2s (170), 5s (184), 17s (P240), 18s (P245), 22s (P261), 23s (P264), 35s (P323),
41s (371), 62s (P467), 65s (P483, P484), 66s (P485, P489), 69s (P499, P500),
76s (P536), 79s (P550), 80s (P553), 82s (P562), 83s (P564), 88s (P590),
91s (P605), 94s (P617), 97s (P629, P630, P632), 98s (P636), 100s (P645),
103s (P656), 110s (P689), 117s (P720), 142s (P840, P841), 144s (P853),
148s (P870), 149s (P873), 153s (P892), 163s (P942, P943), 165s (P948),
166s (P953), 171s (P976), 172s (P978), 188s (P1055, P1056), 189s (P1058,
P1061), 192s (P1074), 205s (P1134), 208s (P1151), 209s (P1153), 210s (P1157,
P1158, P1160), 211s (P1163), 213s (P1172), 214s (P1177, P1178), 216s (P1189),
218s (P1194), 222s (P1212), 237s (P1282), 241s (P1303), 243s (P1309),
251s (1416, 1417), 269s (P1495, P1496), 284s (P1561), 293s (1714), 294s (1717,
1721), 304s (P1766), 322s (1876), 333s (1926), 336s (P1936), 352s (P2016),
356s (P2032), 365s (P2075), 370s (P2103), 373s (P2116), 375s (P2126),
378s (P2138), 393s (P2213), 394s (P2215), 407s (P2279), 436s (P2410),
442s (P2436), 450s (P2474), 452s (P2485), 453s (P2489), 455s (P2496),
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458s (P2508), 460s (P2520), 462s (P2529), 468s (P2556), 472s (P2577, P2579),
473s (P2584, P2586), 475s (P2592), 477s (P2605), 492s (P2674), 494s (P2684,
P2686), 497s (P2698, P2700), 498s (P2703), 499s (P2709, P2711), 500s (P2712,
P2714, P2716), 522s (P2821), 523s (P2822, P2824, P2826), 527s (P2842),
535s (2956), 540s (2978), 542s (2987), 543s (2989), 552s (P3031), 558s (P3062),
561s (P3077), 562s (P3079), 569s (3218), 597s (P3349), 598s (P3356),
600s (P3363), 613s (3453), 616s (P3466), 618s (P3472), 625s (P3508),
626s (P3510), 628s (P3522), 638s (P3564), 640s (P3577), 646s (P3605),
648s (P3613), 655s (P3648), 660s (P3673), 661s (P3675), 663s (P3686),
665s (P3696), 668s (P3708, P3710), 669s (P3713), 673s (P3732, P3733),
676s (P3747, P3748), 678s (P3756), 682s (P3774, P3777), 700s (P3864),
716s (P3943), 726s (P3986), 728s (P3993), 730s (P4005), 735s (P4027),
737s (P4038), 740s (P4055), 745s (P4074), 753s (P4119), 757s (P4138),
758s (P4141), 760s (P4151, P4152), 761s (P4155, P4157), 762s (P4159),
763s (P4164), 764s (P4168), 765s (P4172), 767s (P4184, P4185), 768s (P4188,
P4190), 769s (P4192), 771s (P4203, P4205), 774s (P4215), 777s (P4232),
778s (P4239), 781s (P4254), 784s (P4266), 785s (P4271), 786s (P4275, P4276,
P4277), 791s (P4305), 795s (P4323), 797s (P4331), 798s (P4337), 800s (P4346),
804s (P4368), 806s (P4378), 821s (4502), 822s (4509), 823s (4510, 4512),
830s (P4546), 833s (P4559), 834s (P4563, P4564, P4566), 836s (P4576),
850s (4671), 869s (P4759), 872s (P4771), 882s (P4818), 892s (4897),
903s (P4945), 904s (P4950), 907s (P4965), 908s (P4971)

CPAP
65s (P484), 210s (P1158), 211s (P1162), 253s (1424), 254s (1428), 299s (P1744),
300s (P1749), 301s (P1754), 364s (P2069), 365s (P2075), 366s (P2081),
368s (P2089), 389s (P2189, P2191, P2193), 390s (P2199), 391s (P2200, P2202),
392s (P2206, P2207, P2208), 393s (P2210, P2212), 394s (P2214), 395s (P2220),
396s (P2225, P2227), 398s (P2233), 399s (P2238), 400s (P2245), 402s (P2253),
403s (P2256), 407s (P2277), 458s (P2510), 530s (P2856), 557s (P3054, P3058,
P3059), 568s (3212), 573s (3237), 574s (3242), 575s (3244, 3247), 576s (3248,
3250), 615s (P3461), 616s (P3466), 629s (P3525), 711s (P3917, P3919, P3920),
712s (P3921, P3922, P3923, P3925), 713s (P3926), 732s (P4016), 777s (P4231),
781s (P4250), 794s (P4317), 799s (P4342), 904s (P4952, P4954), 905s (P4955,
P4959), 906s (P4963)

Critical care
135s (P807), 355s (P2030), 457s (P2506), 596s (P3343), 667s (P3705),
781s (P4250), 799s (P4342), 861s (4724)

Cyclosporine
13s (221), 14s (224), 349s (P2001), 445s (P2453)

Cyclosporine a
13s (221), 14s (224), 349s (P2001)

Cytomegalovirus
209s (P1155), 211s (P1162, P1165), 455s (P2496), 476s (P2598), 542s (2988),
558s (P3062)

Depression
2s (169), 21s (P256), 26s (P280), 74s (P523, P525), 109s (P685), 155s (P904),
165s (P950), 181s (P1023), 183s (P1030), 187s (P1050), 196s (P1091),
198s (P1101), 227s (P1235, P1236), 228s (P1241), 229s (P1244), 231s (P1254),
233s (P1265), 240s (P1298), 245s (P1321), 310s (P1791), 322s (1878),
325s (1889), 338s (P1948), 381s (P2154), 394s (P2218), 402s (P2252),
404s (P2260), 443s (P2441), 465s (P2545), 466s (P2548), 500s (P2714),
506s (P2744), 511s (P2766), 512s (P2770), 528s (P2847), 532s (2938),
537s (2961), 540s (2976), 542s (2987), 543s (P2992), 544s (P2997),
562s (P3078), 615s (P3461), 616s (P3465, P3466), 628s (P3523), 642s (P3585),
643s (P3589), 649s (P3621), 651s (P3628, P3630), 652s (P3633), 653s (P3636,
P3637, P3638), 655s (P3647), 657s (P3656), 658s (P3659), 668s (P3711),
676s (P3748), 680s (P3766), 684s (P3784), 741s (P4057), 752s (P4112),
753s (P4116), 779s (P4241), 810s (P4398), 811s (P4402), 846s (P4622),
847s (P4626), 877s (P4797), 878s (P4799), 879s (P4804), 897s (P4921),
898s (P4924, P4925), 899s (P4928), 901s (P4940)

Dexamethasone
52s (P421), 115s (P711), 123s (P748, P752, P753), 133s (P802), 143s (P848),
144s (P849), 166s (P954), 168s (P962), 170s (P970), 259s (1448), 306s (P1775),
307s (P1778, P1780), 359s (P2047), 562s (P3081), 565s (P3095, P3097),
566s (3203), 694s (P3835), 697s (P3849), 699s (P3861), 701s (P3870),
749s (P4094, P4096), 750s (P4102), 751s (P4106), 853s (4687), 894s (4907)

Diabetes mellitus
67s (P492), 115s (P708), 165s (P950), 174s (P988), 179s (P1014), 181s (P1024),
182s (P1025), 196s (P1092), 227s (P1236), 303s (P1760), 338s (P1946),
373s (P2117), 401s (P2246, P2249), 405s (P2268), 406s (P2272), 461s (P2523),
471s (P2574), 473s (P2584), 478s (P2607), 481s (P2625), 503s (P2727),
523s (P2824, P2826), 556s (P3051), 557s (P3054), 716s (P3940), 722s (P3968),
727s (P3992), 746s (P4082), 799s (P4343), 800s (P4349), 801s (P4351),
829s (P4542), 857s (4705)

Diaphragm
237s (P1284), 238s (P1288, P1289), 243s (P1309), 291s (1708), 323s (1879),
370s (P2102), 371s (P2104, P2105), 372s (P2109, P2111), 373s (P2114),

374s (P2119, P2122), 375s (P2123), 395s (P2219), 413s (P2303), 434s (P2398,
P2400), 444s (P2446), 446s (P2456), 523s (P2822), 655s (P3646), 669s (P3717),
687s (P3801), 841s (P4599, P4600, P4601), 863s (P4732), 889s (4877, 4878),
914s (P5000, P5001, P5002), 915s (P5005)

Diaphragmatic hernia
434s (P2400), 791s (P4306), 793s (P4314, P4315)

Diuretics
49s (406), 145s (P855), 538s (2967)

Dopamine
199s (P1105)

DOTS
314s (P1814), 471s (P2576), 472s (P2581), 475s (P2592), 479s (P2613, P2616),
484s (P2637, P2639), 485s (P2644, P2645), 492s (P2675), 494s (P2685),
497s (P2699, P2700), 498s (P2705), 587s (P3302), 588s (P3305, P3307),
682s (P3774), 804s (P4366), 805s (P4374, P4375, P4376), 807s (P4384)

Drug administration and dosing
141s (P835), 426s (P2362), 465s (P2543)

Dust and inhaled particles
12s (214), 22s (P263), 24s (P270), 35s (P320, P324), 51s (P417), 127s (P770),
142s (P842), 167s (P957), 171s (P977), 184s (P1034), 188s (P1056),
189s (P1061), 190s (P1062, P1065), 194s (P1085), 247s (1398), 248s (1402),
250s (1412), 261s (1457), 272s (P1507, P1509), 273s (P1511), 295s (1725, 1726),
296s (1727, 1728), 320s (P1844), 329s (1904), 564s (P3092), 571s (3226),
580s (P3269), 584s (P3287), 590s (P3315), 592s (P3323), 605s (3411),
644s (P3596), 671s (P3725), 674s (P3738), 702s (P3877), 704s (P3887),
725s (P3983), 747s (P4087), 756s (P4130), 765s (P4172, P4173, P4174),
766s (P4176, P4178, P4180), 767s (P4181, P4185), 768s (P4190), 769s (P4194),
772s (P4208), 852s (4680), 860s (4719), 873s (P4778), 891s (4891),
899s (P4931), 900s (P4934)

Dyspnoea
3s (176), 5s (185), 10s (205), 19s (P249), 20s (P254), 21s (P256), 22s (P260,
P261), 26s (P283), 27s (P285, P287), 35s (P320), 41s (370, 371), 47s (399, 400),
48s (403), 49s (409), 50s (413), 61s (P462), 67s (P492), 77s (P540, P541),
79s (P548), 80s (P554), 81s (P556), 82s (P562), 91s (P601), 92s (P606),
93s (P612), 94s (P617), 97s (P630), 98s (P636), 100s (P645), 101s (P649),
103s (P656, P659), 105s (P665), 118s (P727), 142s (P841), 147s (P867),
148s (P870), 149s (P876), 150s (P879), 152s (P887), 155s (P906), 156s (P910),
157s (P911), 158s (P916), 159s (P922), 162s (P937), 163s (P942), 172s (P978),
181s (P1023), 187s (P1049), 188s (P1055, P1056), 192s (P1073), 215s (P1180),
224s (P1224), 225s (P1228), 226s (P1231, P1234), 227s (P1235), 229s (P1245,
P1247), 230s (P1252), 231s (P1254), 232s (P1262), 233s (P1263, P1264),
234s (P1268), 235s (P1273), 239s (P1291), 240s (P1297, P1298), 245s (P1321,
P1324), 255s (1433), 260s (1453, 1454), 261s (1458), 275s (P1522),
278s (P1536), 281s (P1547), 293s (1715), 296s (1727), 304s (P1766),
322s (1876), 356s (P2032, P2033), 365s (P2075), 373s (P2115), 375s (P2127),
378s (P2137), 379s (P2143), 380s (P2150), 381s (P2154), 382s (P2158, P2160),
387s (P2183), 396s (P2223, P2225), 419s (P2328), 422s (P2343, P2345),
423s (P2349), 427s (P2367), 429s (P2377, P2379), 431s (P2385), 435s (P2404),
446s (P2456, P2458), 450s (P2474), 455s (P2496), 459s (P2513), 460s (P2520),
468s (P2556), 472s (P2577, P2578), 473s (P2584), 498s (P2703), 500s (P2714),
518s (P2801), 520s (P2808), 523s (P2822, P2826), 526s (P2835), 530s (2932),
537s (2962), 539s (2973), 541s (2980, 2983), 543s (2989, P2993), 544s (P2995,
P2996), 553s (P3036, P3037), 554s (P3042), 558s (P3062), 577s (3255),
578s (3257), 618s (P3472, P3475), 619s (P3481), 628s (P3523), 630s (P3530,
P3531), 631s (P3535), 638s (P3566, P3568), 639s (P3572, P3573), 640s (P3576,
P3577), 646s (P3605), 647s (P3611), 649s (P3619), 651s (P3627, P3628, P3629),
652s (P3632), 653s (P3637, P3638), 654s (P3641), 656s (P3649), 657s (P3654,
P3656, P3658), 668s (P3708), 673s (P3732), 676s (P3748), 683s (P3779),
700s (P3864), 703s (P3882), 716s (P3943), 729s (P3998), 758s (P4140, P4141),
762s (P4159), 763s (P4164), 764s (P4168), 767s (P4184), 771s (P4205),
782s (P4257), 785s (P4274), 786s (P4276), 788s (P4289), 795s (P4323, P4325),
800s (P4346, P4350), 806s (P4378), 819s (4497), 821s (4502), 827s (P4533),
829s (P4541), 844s (P4612), 845s (P4618, P4619), 862s (P4728), 865s (P4742),
872s (P4771), 878s (P4800, P4802), 879s (P4804, P4805), 880s (P4809, P4811),
881s (P4814), 890s (4885), 895s (4911), 899s (P4931), 904s (P4950),
915s (P5003)

Echocardiography
20s (P253), 50s (411), 79s (P547), 81s (P555), 100s (P645), 102s (P653),
181s (P1022), 224s (P1223), 254s (1429), 257s (1441, 1442), 279s (P1539),
299s (P1743), 301s (P1753), 367s (P2085), 378s (P2138), 381s (P2156),
384s (P2169), 416s (P2316, P2318), 417s (P2321), 419s (P2328), 420s (P2333),
423s (P2347, P2348, P2349, P2350), 424s (P2356), 425s (P2359), 426s (P2363),
427s (P2366), 428s (P2375), 433s (P2393), 450s (P2474), 473s (P2585),
524s (P2827), 541s (2983), 556s (P3052), 557s (P3055), 573s (3237),
643s (P3588), 647s (P3610), 648s (P3613), 672s (P3727), 673s (P3734),
674s (P3739), 675s (P3743), 676s (P3746), 677s (P3751), 678s (P3758),
684s (P3786), 705s (P3890), 714s (P3934), 742s (P4064), 828s (P4537),
831s (P4553), 871s (P4769), 896s (4916)
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Eczema
34s (P317), 176s (P1000), 204s (P1130), 205s (P1135), 206s (P1136),
213s (P1173), 269s (P1496), 272s (P1506), 582s (P3278), 583s (P3282),
585s (P3291), 645s (P3600), 785s (P4273)

Elastase
8s (196), 9s (199), 11s (212), 51s (P415, P416, P418), 53s (P426), 115s (P710),
134s (P805), 137s (P817), 138s (P825), 145s (P854), 291s (1704), 333s (1926),
334s (1927), 517s (P2793), 553s (P3037), 693s (P3832), 707s (P3898, P3901),
708s (P3904), 709s (P3909), 743s (P4068), 774s (P4215), 789s (P4294),
819s (4495), 848s (4657), 864s (P4733, P4736), 867s (P4750), 869s (P4758),
888s (4873), 894s (4907)

Electromyography
67s (P494), 373s (P2116), 374s (P2119), 833s (P4561)

Emphysema
33s (P313), 35s (P322), 40s (369), 41s (370, 371, 372, 373), 42s (374, 375),
51s (P417, P418), 52s (P422), 53s (P423, P425, P426), 54s (P428), 57s (P442),
60s (P458), 61s (P462), 80s (P554), 86s (P578), 89s (P594), 90s (P599),
91s (P602, P604), 100s (P646), 118s (P726), 119s (P730), 121s (P741),
123s (P748), 128s (P778), 131s (P793), 132s (P798), 133s (P799), 137s (P817),
142s (P841), 144s (P852), 145s (P854), 175s (P993, P994), 216s (P1186),
218s (P1198), 244s (P1316), 283s (P1556, P1559), 290s (1700), 291s (1705),
296s (1730), 311s (P1798), 324s (1882, 1883, 1884), 378s (P2141), 424s (P2353),
431s (P2386), 441s (P2435), 442s (P2438), 498s (P2703), 500s (P2716),
506s (P2744), 530s (2931, 2933), 531s (2934), 536s (2958), 542s (2984),
553s (P3037), 559s (P3067), 560s (P3071, P3072), 573s (3235), 581s (P3273),
593s (P3327), 594s (P3332), 606s (3419), 627s (P3518), 628s (P3522),
629s (P3526, P3527), 630s (P3528, P3529, P3530, P3531), 631s (P3532, P3533,
P3535, P3536), 632s (P3537, P3538, P3541), 633s (P3542), 638s (P3564, P3566),
649s (P3619), 665s (P3697), 667s (P3707), 669s (P3715), 674s (P3737),
676s (P3746), 679s (P3760), 688s (P3808), 693s (P3832), 702s (P3876),
705s (P3891, P3892), 706s (P3895), 707s (P3899), 708s (P3904, P3905),
709s (P3909), 729s (P4000), 743s (P4065), 747s (P4085), 752s (P4113),
776s (P4227), 827s (P4533), 838s (P4588), 841s (P4599, P4600, P4601),
842s (P4605), 843s (P4608, P4609, P4610), 864s (P4733, P4736), 867s (P4748,
P4749, P4750), 869s (P4758, P4760), 872s (P4775), 878s (P4800), 884s (4858),
885s (4861), 886s (4866), 888s (4873)

Empyema
58s (P450), 59s (P452, P453, P454), 60s (P456, P457), 89s (P595), 90s (P597,
P599), 246s (P1325), 261s (P1459), 437s (P2415), 441s (P2432, P2434),
452s (P2483), 457s (P2504), 491s (P2672), 494s (P2683, P2685), 528s (P2848),
632s (P3540), 666s (P3700, P3701), 852s (4682), 856s (4701, 4702, 4703)

Endotoxin
55s (P433), 104s (P662), 117s (P719), 135s (P811), 137s (P819), 250s (1412),
272s (P1509), 295s (1725, 1726), 346s (P1990), 532s (2940, 2941), 566s (3205),
590s (P3315), 593s (P3329), 659s (P3667), 700s (P3866), 750s (P4102),
764s (P4170), 767s (P4181, P4182)

Eosinophil cationic protein
248s (1402), 289s (1695), 702s (P3877), 786s (P4279), 859s (4716)

Eosinophilic pneumonia
63s (P474), 97s (P629), 132s (P794), 319s (P1835), 675s (P3742)

Eosinophils
23s (P267), 37s (353, 354, 356), 38s (357), 63s (P474), 64s (P477), 71s (P510),
89s (P593), 100s (P646), 115s (P709, P710), 120s (P734), 157s (P914),
166s (P954, P956), 167s (P958, P959, P960), 168s (P963), 169s (P967),
170s (P971, P973), 172s (P982), 212s (P1167), 248s (1402), 251s (1418),
308s (P1782), 309s (P1789), 320s (P1840), 321s (1872, 1873, 1874),
348s (P1997), 553s (P3037), 579s (P3261, P3262), 581s (P3270, P3273),
598s (P3352), 605s (3412), 675s (P3742), 693s (P3831), 695s (P3841),
696s (P3848), 698s (P3855), 702s (P3877), 705s (P3888), 719s (P3952),
737s (P4037, P4040), 741s (P4057), 746s (P4081), 748s (P4091), 750s (P4104),
751s (P4108), 763s (P4163), 765s (P4173), 786s (P4279), 787s (P4280),
818s (4492), 854s (4692), 859s (4714), 860s (4718, 4719), 866s (P4746),
871s (P4768, P4770), 872s (P4771), 874s (P4783), 890s (4886), 891s (4892)

Epithelial cells
3s (175), 8s (198), 11s (212), 39s (363), 54s (P427, P429), 63s (P473),
105s (P669), 106s (P673), 115s (P709), 116s (P718), 118s (P723), 119s (P728),
122s (P747), 126s (P764, P766, P767, P768), 127s (P769, P770, P771, P773),
128s (P774, P776), 129s (P782), 130s (P784), 134s (P804, P805), 136s (P812),
142s (P843), 143s (P848), 170s (P970, P971), 172s (P981), 186s (P1047),
211s (P1161), 248s (1403), 258s (1443, 1444, 1447), 259s (1448, 1449, 1450),
294s (1720), 295s (1722), 307s (P1776, P1777), 309s (P1787), 320s (P1844),
348s (P1995), 532s (2939), 533s (2942, 2943), 534s (2950), 550s (P3022),
562s (P3081, P3082), 563s (P3084, P3087, P3088), 564s (P3089, P3090, P3091,
P3092), 565s (P3094, P3095, P3096, P3097), 572s (3233), 573s (3234, 3235),
581s (P3270, P3271), 591s (P3321), 592s (P3325), 621s (P3490), 622s (P3492,
P3495), 625s (P3504, P3506, P3507), 639s (P3569), 643s (P3591), 664s (P3694),

688s (P3806), 691s (P3820), 694s (P3834), 695s (P3842), 702s (P3875),
703s (P3882), 704s (P3884), 705s (P3889), 706s (P3895, P3896), 707s (P3900,
P3901), 749s (P4095, P4097, P4098), 831s (P4550), 837s (P4581, P4582),
838s (P4584, P4585), 839s (P4593), 840s (P4594, P4596), 853s (4685),
854s (4692), 864s (P4735), 868s (P4752), 872s (P4773), 885s (4861), 894s (4905,
4907, 4908), 902s (P4943)

Erythromycin
726s (P3985)

Esophageal cancer
77s (P538), 92s (P607), 94s (P617), 796s (P4329)

Etoposide
513s (P2774), 522s (P2819), 527s (P2840)

Exercise capacity
9s (204), 10s (205), 19s (P249), 20s (P254), 26s (P280, P281, P282), 27s (P284,
P287), 36s (P326), 40s (369), 42s (375, 376, 377), 43s (378, 382), 48s (403),
61s (P464), 78s (P545), 79s (P548), 81s (P556), 105s (P665), 113s (P701),
163s (P941), 165s (P952), 203s (P1124), 225s (P1227), 226s (P1231, P1234),
227s (P1235), 229s (P1245), 230s (P1250), 231s (P1257), 233s (P1265),
235s (P1272, P1273), 236s (P1278), 239s (P1291), 244s (P1316), 259s (1451),
260s (1455, 1456), 261s (1457), 275s (P1519), 278s (P1534, P1535),
280s (P1544, P1545), 284s (P1561), 292s (1712), 326s (1891, 1893), 331s (1912),
373s (P2115), 378s (P2137), 379s (P2143, P2144), 382s (P2159), 383s (P2162),
408s (P2284), 411s (P2295, P2297, P2298), 412s (P2300), 420s (P2335),
425s (P2360), 427s (P2366, P2370), 428s (P2371), 433s (P2394), 445s (P2452),
531s (2937), 543s (P2992), 544s (P2994, P2996, P2997), 545s (P2999),
546s (P3002, P3003), 554s (P3042), 558s (P3062), 578s (3258), 620s (P3486),
627s (P3515), 631s (P3532, P3535), 639s (P3571), 649s (P3621), 652s (P3631,
P3632, P3633), 654s (P3643), 655s (P3645, P3646), 656s (P3649), 657s (P3654,
P3656), 678s (P3757), 752s (P4114), 769s (P4191), 773s (P4212), 795s (P4323),
802s (P4358), 827s (P4533), 833s (P4561), 843s (P4609), 845s (P4618),
865s (P4739), 878s (P4799, P4802), 879s (P4803, P4804), 880s (P4809),
881s (P4813), 886s (4866)

Exercise tests
43s (379, 380), 203s (P1123), 226s (P1231), 231s (P1257), 278s (P1533),
280s (P1545), 281s (P1546), 292s (1711, 1712), 301s (P1752), 380s (P2150),
383s (P2163), 385s (P2170), 543s (P2990, P2991), 552s (P3033), 608s (3428),
880s (P4809)

Exercise tolerance
10s (205), 27s (P287), 42s (377), 43s (378, 379), 61s (P462), 159s (P924),
203s (P1123, P1124), 232s (P1260), 235s (P1272), 260s (1456), 278s (P1533,
P1536), 292s (1712), 371s (P2104), 378s (P2137, P2141), 379s (P2144),
409s (P2286), 418s (P2325), 429s (P2377), 544s (P2995), 552s (P3033),
553s (P3038), 631s (P3532), 655s (P3644), 656s (P3650), 657s (P3657),
819s (4497), 827s (P4533), 865s (P4739), 878s (P4800, P4802)

Exposure
3s (174), 6s (188), 8s (198), 11s (212), 12s (216), 19s (P248), 20s (P252),
24s (P270, P271), 31s (P306), 33s (P311), 35s (P320, P324), 36s (P328),
38s (359), 50s (411), 51s (P417), 52s (P419, P421), 53s (P425), 54s (P427, P428),
66s (P487), 71s (P508), 86s (P579), 87s (P582), 93s (P611), 103s (P657),
106s (P673), 116s (P716), 117s (P719, P721), 120s (P734, P737), 121s (P742),
123s (P748, P749), 124s (P755), 126s (P765), 127s (P770, P771, P772),
129s (P780), 133s (P799), 136s (P815), 137s (P820), 138s (P822, P824, P826),
140s (P832), 143s (P844), 144s (P851, P852, P853), 145s (P858), 158s (P918),
166s (P955), 167s (P957), 169s (P965, P969), 170s (P973), 171s (P975, P977),
178s (P1006), 184s (P1034, P1035, P1036, P1037, P1038), 185s (P1039, P1040,
P1041, P1042, P1043), 186s (P1045, P1047), 187s (P1049, P1050), 188s (P1053,
P1054, P1055, P1056), 189s (P1059, P1060, P1061), 190s (P1063, P1065),
191s (P1067, P1068, P1069), 194s (P1085), 196s (P1093), 199s (P1108),
204s (P1128), 205s (P1131), 207s (P1143), 211s (P1161), 213s (P1173),
246s (P1327), 247s (1398), 248s (1402, 1403, 1405), 250s (1412), 266s (P1477,
P1478), 272s (P1508, P1509, P1510), 273s (P1511), 281s (P1548, P1549),
282s (P1550), 285s (1677), 288s (1692), 290s (1703), 293s (1713), 294s (1721),
295s (1725, 1726), 296s (1728, 1729), 297s (1732, 1733), 305s (P1767, P1768),
306s (P1774), 307s (P1779, P1780), 308s (P1782), 311s (P1798), 313s (P1806,
P1807, P1808, P1809), 317s (P1827), 319s (P1839), 320s (P1842, P1844),
327s (1896), 328s (1902), 329s (1903, 1905, 1906, 1907), 332s (1920),
349s (P2003), 357s (P2041), 378s (P2139), 385s (P2173), 411s (P2294),
416s (P2316), 428s (P2374), 433s (P2393), 440s (P2430), 449s (P2469),
467s (P2552), 486s (P2649), 487s (P2652, P2654), 488s (P2656, P2657),
500s (P2713), 503s (P2729), 504s (P2732, P2733), 506s (P2744), 515s (P2784),
524s (P2831), 525s (P2833), 530s (P2855), 533s (2943), 536s (2960), 543s (2989),
548s (P3011), 551s (P3027), 556s (P3049), 562s (P3082), 563s (P3088),
564s (P3093), 565s (P3094), 568s (3213), 570s (3224), 571s (3226),
583s (P3282), 584s (P3285), 585s (P3289, P3291, P3292, P3293), 586s (P3294),
588s (P3306), 589s (P3312), 590s (P3314, P3315, P3316), 591s (P3317, P3318,
P3319, P3320), 592s (P3322, P3323, P3325, P3326), 593s (P3327, P3328,
P3329), 594s (P3332), 595s (P3339), 596s (P3342), 599s (P3359), 603s (3406),
605s (3412), 610s (3438), 611s (3439, 3440, 3441, 3442, 3443), 612s (3444,
3445, 3447, 3448), 622s (P3496), 628s (P3522), 633s (P3543), 638s (P3565),
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644s (P3596), 648s (P3612), 671s (P3725), 674s (P3737), 675s (P3742),
680s (P3768), 693s (P3829, P3830, P3831, P3833), 694s (P3838), 695s (P3839,
P3841), 697s (P3850), 698s (P3855, P3856, P3857), 700s (P3866), 701s (P3870,
P3871), 704s (P3887), 706s (P3895), 707s (P3899), 723s (P3970, P3972, P3973),
724s (P3974), 726s (P3984, P3985, P3987), 730s (P4004), 735s (P4028),
736s (P4032), 745s (P4074), 747s (P4085, P4087), 750s (P4104), 751s (P4105,
P4108, P4109), 752s (P4111), 756s (P4130), 757s (P4137), 758s (P4140),
762s (P4159), 764s (P4169, P4170), 765s (P4171, P4172, P4173), 766s (P4176,
P4177, P4178), 767s (P4181, P4183, P4184, P4185), 768s (P4187, P4189,
P4190), 769s (P4192, P4193, P4194, P4195), 770s (P4196), 771s (P4202, P4203,
P4205), 772s (P4208), 773s (P4212), 777s (P4232), 778s (P4237), 779s (P4244),
781s (P4250), 783s (P4260), 784s (P4266), 786s (P4279), 798s (P4339),
808s (P4386), 819s (4493), 820s (4499), 829s (P4545), 837s (P4581, P4582),
839s (P4592), 840s (P4596, P4597), 848s (4658), 853s (4689), 855s (4698),
860s (4717), 861s (4724), 863s (P4729), 864s (P4735, P4736, P4737),
866s (P4743), 867s (P4751), 869s (P4757, P4760), 873s (P4778), 883s (P4826,
P4827), 884s (4858), 891s (4891), 899s (P4930), 900s (P4933, P4934, P4935,
P4936), 901s (P4937), 902s (P4942, P4943), 903s (P4945, P4947, P4948)

Family history
71s (P508), 179s (P1013), 182s (P1028), 205s (P1132), 213s (P1171, P1173),
269s (P1495, P1496), 289s (1698), 500s (P2712), 504s (P2733, P2735),
506s (P2744), 556s (P3051), 572s (3230), 680s (P3768), 683s (P3779),
718s (P3948), 757s (P4137), 781s (P4250), 782s (P4255), 784s (P4266),
785s (P4270, P4273), 883s (P4826), 896s (4916)

Farmers
329s (1906), 462s (P2527), 590s (P3315), 765s (P4174)

Fenoterol
22s (P260), 79s (P550), 124s (P755), 143s (P846)

FEV1
4s (180), 7s (195), 8s (197), 9s (202), 10s (206, 207), 13s (218, 220), 19s (P246,
P247, P249), 20s (P250), 21s (P255, P256), 23s (P266), 25s (P275, P276),
26s (P281), 27s (P285, P287), 35s (P322), 36s (P325, P327), 37s (353, 356),
39s (365), 41s (370, 371, 372, 373), 42s (377), 43s (383), 47s (399, 400),
48s (403), 56s (P437), 57s (P443, P444), 59s (P454), 61s (P462, P463),
62s (P469), 63s (P475), 64s (P477), 66s (P487), 75s (P528), 76s (P536),
77s (P540), 78s (P543, P545), 79s (P546, P548, P550), 80s (P551, P554),
82s (P561, P562), 84s (P570), 94s (P616), 96s (P625), 98s (P635), 99s (P640),
102s (P654, P655), 105s (P665), 110s (P687), 112s (P696), 114s (P707),
115s (P710, P712), 118s (P726, P727), 119s (P730), 120s (P735), 121s (P739,
P740), 132s (P796), 138s (P825), 139s (P828, P829), 146s (P860, P861),
147s (P864), 148s (P869, P871), 150s (P881), 151s (P886), 152s (P889),
153s (P895), 154s (P899, P900), 155s (P902, P906), 156s (P909, P910),
158s (P917, P918, P920), 159s (P922, P923, P924), 160s (P925), 161s (P929,
P930, P932), 162s (P933, P934, P935, P937), 163s (P942), 164s (P946),
165s (P949, P952), 166s (P953), 172s (P978), 174s (P988, P990), 177s (P1004),
178s (P1008, P1009), 179s (P1011), 181s (P1021), 182s (P1026), 183s (P1033),
184s (P1037), 185s (P1041), 186s (P1044, P1046), 188s (P1054, P1055, P1056),
189s (P1058, P1059), 193s (P1077, P1079), 198s (P1100, P1101), 200s (P1110),
201s (P1113, P1117), 202s (P1119), 203s (P1125), 206s (P1138), 207s (P1141),
208s (P1149), 216s (P1189), 217s (P1190), 218s (P1197, P1198), 220s (P1203,
P1204, P1206, P1207), 222s (P1213), 224s (P1223, P1224), 225s (P1226, P1228),
226s (P1234), 227s (P1236), 228s (P1241, P1242), 229s (P1243, P1245, P1247),
231s (P1253, P1255), 232s (P1258), 233s (P1263, P1265, P1266), 234s (P1271),
235s (P1272), 238s (P1288), 240s (P1297), 241s (P1301, P1302), 242s (P1305),
243s (P1311, P1312), 257s (1440), 260s (1452, 1453, 1455), 271s (P1502),
278s (P1535), 279s (P1537), 281s (P1546), 288s (1693), 290s (1700), 296s (1727,
1729, 1730), 302s (P1756, P1757), 303s (P1760), 304s (P1765, P1766),
305s (P1768), 308s (P1782), 322s (1876), 325s (1886, 1887), 326s (1891, 1893),
330s (1910, 1911), 331s (1912, 1913, 1915), 334s (1929), 352s (P2018),
353s (P2019), 360s (P2051), 364s (P2072), 368s (P2093), 371s (P2106),
373s (P2117), 374s (P2119), 375s (P2126), 376s (P2128, P2130), 377s (P2132,
P2135), 379s (P2142), 380s (P2147), 381s (P2154), 382s (P2158, P2160),
383s (P2161), 384s (P2165, P2166), 386s (P2177), 417s (P2320), 419s (P2328),
426s (P2361), 427s (P2367, P2370), 428s (P2371), 434s (P2401), 437s (P2413),
438s (P2418), 443s (P2442), 444s (P2445, P2446), 456s (P2498), 459s (P2513),
463s (P2534), 465s (P2541, P2543), 466s (P2549), 475s (P2591), 497s (P2701,
P2702), 498s (P2703), 509s (P2754, P2755, P2756, P2757), 530s (2932, 2933),
531s (2935), 535s (2954, 2955), 536s (2958), 537s (2961, 2962, 2964),
540s (2976), 541s (2983), 543s (2989, P2993), 544s (P2994, P2995),
545s (P3001), 552s (P3030, P3031, P3032), 553s (P3037), 554s (P3040),
558s (P3063), 559s (P3064, P3066), 560s (P3072), 562s (P3078, P3079),
576s (3249), 577s (3253, 3255), 578s (3257), 579s (P3260, P3262), 582s (P3277),
584s (P3284), 592s (P3323), 598s (P3352, P3354), 599s (P3357, P3361),
602s (3400), 604s (3408), 606s (3420), 607s (3422), 608s (3428), 618s (P3473,
P3474), 619s (P3479, P3480, P3481), 620s (P3486), 625s (P3508), 626s (P3509,
P3512), 627s (P3516, P3517), 628s (P3521), 630s (P3531), 631s (P3532, P3534,
P3535), 632s (P3537), 637s (P3561, P3563), 638s (P3564, P3565, P3568),
639s (P3571, P3573), 640s (P3574, P3578), 641s (P3581, P3582), 642s (P3587),
644s (P3597), 645s (P3598), 647s (P3608), 648s (P3615, P3616), 649s (P3617),
650s (P3625), 651s (P3626), 652s (P3631, P3632, P3633), 653s (P3637, P3639),
654s (P3641), 655s (P3646, P3648), 657s (P3654, P3655, P3656, P3657),

658s (P3659), 667s (P3706), 670s (P3720), 674s (P3738), 676s (P3746),
677s (P3751), 679s (P3760), 680s (P3768), 688s (P3807), 696s (P3847),
697s (P3851), 699s (P3858), 700s (P3864), 702s (P3878), 703s (P3883),
705s (P3893), 707s (P3900), 719s (P3952, P3955), 721s (P3961, P3963, P3965),
722s (P3966), 728s (P3994, P3996, P3997), 729s (P4002), 732s (P4016),
734s (P4022, P4024, P4026), 735s (P4029), 737s (P4036, P4037), 739s (P4050),
740s (P4052, P4053), 743s (P4068), 747s (P4086, P4087), 752s (P4112),
753s (P4117, P4118), 757s (P4136), 758s (P4141), 761s (P4153, P4155, P4156),
762s (P4159, P4160, P4161), 763s (P4162, P4163, P4165), 766s (P4178),
767s (P4184), 768s (P4189), 771s (P4203, P4205), 772s (P4208), 774s (P4217),
776s (P4229), 777s (P4231, P4234), 781s (P4251), 782s (P4256), 783s (P4260,
P4263), 784s (P4267), 785s (P4270, P4271), 788s (P4288), 789s (P4292, P4293,
P4294, P4295), 790s (P4299), 791s (P4302, P4303), 797s (P4333), 801s (P4353),
802s (P4359), 818s (4492), 819s (4496), 823s (4510), 825s (4520), 827s (P4534),
828s (P4539), 831s (P4549, P4552, P4553), 832s (P4558), 833s (P4560, P4562),
835s (P4568), 836s (P4573), 841s (P4599, P4601), 842s (P4603, P4604),
843s (P4609), 849s (4660, 4661), 854s (4692), 855s (4695), 860s (4717, 4720),
863s (P4730), 865s (P4740, P4741, P4742), 868s (P4755), 873s (P4777),
874s (P4781), 876s (P4793), 878s (P4802), 879s (P4803, P4804), 880s (P4808,
P4810), 881s (P4814), 883s (P4826), 884s (4858), 885s (4861), 886s (4866),
890s (4885, 4886), 893s (4901), 894s (4906), 898s (P4923), 901s (P4939),
902s (P4942), 903s (P4946), 912s (P4990)

Fiberoptic bronchoscopy
92s (P607), 163s (P942), 251s (1418), 345s (P1982), 364s (P2069), 436s (P2410,
P2411), 439s (P2423), 461s (P2523), 482s (P2627), 498s (P2705), 514s (P2781),
523s (P2824, P2826), 527s (P2842), 645s (P3598, P3601), 664s (P3690),
669s (P3715), 786s (P4277), 808s (P4390)

Fistula
94s (P617), 208s (P1150), 336s (P1937), 437s (P2414, P2415), 477s (P2604),
491s (P2672), 494s (P2683, P2685), 495s (P2688), 520s (P2811), 632s (P3539,
P3540), 636s (P3559), 795s (P4325), 856s (4702), 917s (P5014)

Flow cytometry and cytogenetics
14s (224), 16s (P232), 44s (386), 62s (P469, P470), 97s (P631), 102s (P652),
114s (P707), 117s (P721, P722), 118s (P726), 119s (P731), 121s (P739, P740),
124s (P756), 126s (P766), 128s (P776), 266s (P1478), 275s (P1523),
314s (P1810), 317s (P1828), 318s (P1829, P1831), 319s (P1834, P1835, P1836,
P1838), 320s (P1841), 328s (1901), 400s (P2242), 442s (P2437), 517s (P2796),
518s (P2799), 532s (2941), 555s (P3048), 562s (P3080), 572s (3231),
579s (P3261), 580s (P3267), 581s (P3274), 582s (P3275), 585s (P3292),
595s (P3338), 596s (P3345), 611s (3443), 622s (P3496), 629s (P3525),
690s (P3815), 692s (P3828), 696s (P3846), 697s (P3851), 699s (P3859),
700s (P3863, P3867, P3868), 701s (P3873), 704s (P3885), 707s (P3901),
741s (P4056), 746s (P4083), 751s (P4107), 837s (P4583), 839s (P4593),
871s (P4770), 893s (4903)

Fluticasone
18s (P244), 127s (P771), 137s (P820), 138s (P824), 139s (P828), 140s (P833),
142s (P842), 143s (P844), 152s (P888, P889), 153s (P894), 162s (P936),
208s (P1151), 222s (P1214), 248s (1402), 259s (1448), 286s (1683), 307s (P1778,
P1780), 308s (P1782), 565s (P3096), 612s (3446), 622s (P3495), 681s (P3772),
697s (P3852), 718s (P3951), 720s (P3958), 722s (P3967, P3968), 723s (P3973),
724s (P3974, P3976), 726s (P3986), 727s (P3990), 728s (P3997), 730s (P4006,
P4007), 731s (P4010), 746s (P4081), 749s (P4095), 780s (P4249), 837s (P4582),
844s (P4614), 882s (P4822), 883s (P4823)

Food allergens
65s (P480), 171s (P976), 176s (P1000), 177s (P1001), 745s (P4076),
785s (P4270), 787s (P4281), 860s (4719)

Formaldehyde
169s (P969), 591s (P3321), 612s (3444)

Formoterol
18s (P244), 23s (P265), 113s (P700), 124s (P754), 129s (P779), 138s (P826),
139s (P830), 140s (P833), 142s (P842), 143s (P845), 145s (P858), 146s (P860,
P861), 148s (P868), 150s (P879), 153s (P894), 259s (1448), 307s (P1776, P1777,
P1778, P1779, P1780), 308s (P1783), 318s (P1832), 600s (P3362), 612s (3446,
3447), 692s (P3828), 718s (P3951), 719s (P3956), 720s (P3957), 722s (P3967,
P3968), 726s (P3986), 727s (P3990, P3992), 728s (P3996, P3997), 729s (P3999,
P4002), 730s (P4007), 731s (P4010), 737s (P4036), 882s (P4822), 883s (P4823)

FVC
2s (172), 3s (173, 176, 177), 4s (178, 180), 6s (188), 20s (P251), 21s (P256),
22s (P261), 25s (P276), 26s (P281), 36s (P325), 40s (369), 41s (370), 42s (374),
43s (383), 62s (P466, P467), 63s (P475), 64s (P477), 66s (P487, P488),
72s (P513), 75s (P531), 76s (P536), 77s (P538, P541), 78s (P545), 79s (P546,
P548, P550), 98s (P633), 99s (P640, P642), 100s (P646), 101s (P647, P648,
P649), 102s (P655), 103s (P656, P658), 104s (P663, P664), 105s (P665),
114s (P705), 115s (P710, P712), 118s (P727), 119s (P731), 132s (P796),
138s (P825), 139s (P829, P830), 140s (P831), 147s (P865), 148s (P871),
149s (P873), 150s (P878), 153s (P895), 156s (P910), 158s (P916, P917, P918),
159s (P924), 161s (P931), 162s (P933, P936), 165s (P949, P951, P952),
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174s (P988, P990), 177s (P1002, P1004), 178s (P1006, P1007, P1008, P1009),
180s (P1019), 181s (P1021), 182s (P1026), 183s (P1033), 185s (P1041, P1043),
188s (P1054, P1055, P1056), 189s (P1058), 193s (P1077, P1079), 198s (P1102),
199s (P1108), 200s (P1112), 201s (P1113), 202s (P1118), 203s (P1125),
206s (P1138), 207s (P1143), 216s (P1189), 218s (P1194, P1197), 220s (P1205,
P1206, P1207), 221s (P1210), 222s (P1212, P1213), 224s (P1225), 229s (P1247),
233s (P1266), 241s (P1302), 243s (P1311, P1312), 257s (1440, 1441),
261s (1457), 271s (P1502), 272s (P1507), 278s (P1535), 281s (P1549),
285s (1677), 296s (1730), 297s (1733), 302s (P1757), 303s (P1759, P1760),
304s (P1765), 311s (P1799), 324s (1884), 325s (1887), 326s (1893), 328s (1902),
329s (1903), 331s (1912), 352s (P2016), 354s (P2025), 364s (P2070),
368s (P2093), 369s (P2096, P2098), 370s (P2099), 371s (P2106), 373s (P2117),
374s (P2119), 375s (P2124, P2126, P2127), 376s (P2128), 377s (P2135, P2136),
379s (P2142), 381s (P2156), 382s (P2158, P2160), 403s (P2256), 417s (P2320),
419s (P2328), 421s (P2338), 426s (P2361, P2364), 429s (P2377), 434s (P2398,
P2401), 442s (P2439), 446s (P2456), 497s (P2701, P2702), 535s (2953, 2954,
2955), 537s (2962), 540s (2976), 541s (2980, 2983), 548s (P3013), 552s (P3030,
P3031), 559s (P3064), 560s (P3068), 569s (3219), 579s (P3260), 599s (P3360),
602s (3400, 3402), 603s (3405, 3406), 606s (3417, 3418, 3419), 608s (3425,
3427), 609s (3429), 620s (P3486), 627s (P3518), 628s (P3521), 629s (P3526,
P3527), 630s (P3531), 637s (P3561), 638s (P3565), 639s (P3573), 640s (P3574),
641s (P3579), 645s (P3602), 647s (P3608), 648s (P3615, P3616), 649s (P3617),
653s (P3637), 654s (P3641), 655s (P3646, P3647, P3648), 656s (P3649),
657s (P3656), 662s (P3682), 667s (P3706), 671s (P3723, P3725), 672s (P3727),
674s (P3737, P3738, P3739), 675s (P3743), 676s (P3746, P3749), 677s (P3751,
P3754), 678s (P3757), 679s (P3760), 696s (P3847), 699s (P3858), 700s (P3864),
703s (P3881), 705s (P3893), 721s (P3963), 728s (P3994, P3995, P3997),
729s (P4002), 731s (P4008), 743s (P4068), 744s (P4070), 753s (P4115, P4116,
P4117, P4118), 757s (P4136), 758s (P4141), 761s (P4153, P4155, P4156),
762s (P4159), 763s (P4162, P4165), 766s (P4178), 767s (P4184), 768s (P4190),
771s (P4203), 772s (P4208), 773s (P4210), 774s (P4217), 776s (P4228),
777s (P4231, P4234), 781s (P4251), 782s (P4255), 783s (P4263), 784s (P4267,
P4269), 785s (P4270), 789s (P4292, P4293), 790s (P4299), 791s (P4305),
793s (P4312), 795s (P4323), 797s (P4333), 799s (P4344), 801s (P4353),
802s (P4358, P4359), 818s (4492), 819s (4496), 823s (4510), 825s (4520),
827s (P4534), 831s (P4549), 833s (P4560), 835s (P4568, P4569), 843s (P4608),
846s (P4623), 849s (4661), 855s (4695), 859s (4715), 860s (4720), 863s (P4730),
866s (P4745), 871s (P4769), 873s (P4777), 874s (P4783), 878s (P4802),
885s (4859, 4860, 4861), 890s (4885), 912s (P4990)

Gastroesophageal reflux
21s (P259), 165s (P951), 173s (P987), 174s (P988), 214s (P1179), 252s (1419),
378s (P2138), 528s (P2847), 538s (2966), 700s (P3864)

Gemcitabine
44s (385, 386, 387), 57s (P445), 503s (P2727), 513s (P2773, P2777),
514s (P2778), 522s (P2818), 526s (P2835), 534s (2951, 2952), 675s (P3741),
815s (P4422)

Gender differences
6s (187), 78s (P545), 388s (P2185, P2186, P2187), 396s (P2227), 567s (3209),
756s (P4131), 790s (P4298), 828s (P4540)

Genetic and hereditary risk factors
207s (P1146), 768s (P4189)

Genetic polymorphism
116s (P715), 342s (P1966), 349s (P2000)

Glucocorticoid
54s (P427), 115s (P711), 127s (P773), 133s (P802), 143s (P844), 166s (P954),
247s (1399), 258s (1447), 259s (1448), 297s (1734), 306s (P1773), 307s (P1777,
P1778), 321s (1871), 565s (P3096), 580s (P3267), 612s (3447), 644s (P3593),
688s (P3804), 697s (P3849), 728s (P3997), 733s (P4018)

GM-CSF (granulocyte-macrophage colony-stimulating factor)
11s (212), 52s (P419), 97s (P630, P631), 105s (P666), 143s (P847), 306s (P1775),
512s (P2772), 584s (P3287), 695s (P3840), 697s (P3852), 699s (P3861),
750s (P4100, P4102, P4103), 837s (P4581), 877s (P4796), 894s (4907)

Growth factors
50s (410), 123s (P749, P753), 563s (P3084), 581s (P3270), 687s (P3800),
693s (P3832), 894s (4904)

Haemophilus influenzae
71s (P509), 85s (P572), 334s (1927, 1930), 448s (P2466), 456s (P2501),
465s (P2542), 467s (P2555), 565s (P3095), 625s (P3504), 628s (P3521),
697s (P3852), 868s (P4752), 913s (P4995)

Hairdressers
768s (P4188)

Health care workers
313s (P1809), 457s (P2503), 486s (P2649), 487s (P2653, P2655), 488s (P2656),
798s (P4340)

Heart failure
21s (P256), 26s (P283), 36s (P326), 43s (381), 49s (406), 77s (P540), 84s (P570),
85s (P574), 180s (P1017, P1019), 181s (P1023), 182s (P1026), 227s (P1235,
P1236), 228s (P1241), 232s (P1262), 274s (P1515, P1518), 280s (P1541),
293s (1715), 298s (P1737), 299s (P1743, P1744), 300s (P1745, P1746),
301s (P1750, P1753), 306s (P1771), 325s (1889), 360s (P2054), 367s (P2084),
372s (P2112), 374s (P2121), 384s (P2168), 394s (P2214), 397s (P2231),
398s (P2234), 413s (P2305), 415s (P2312), 416s (P2316, P2317), 419s (P2328),
427s (P2366), 431s (P2387), 432s (P2391), 457s (P2504, P2505), 458s (P2510),
468s (P2556), 471s (P2574), 524s (P2827), 531s (2937), 535s (2953),
537s (2962), 538s (2967), 545s (P2998), 599s (P3359), 678s (P3756),
684s (P3788), 743s (P4067), 869s (P4757)

Heart rate
1s (166), 11s (209), 48s (404), 61s (P464), 133s (P800), 137s (P820, P821),
138s (P823, P824, P826), 140s (P834), 147s (P865), 152s (P887), 185s (P1039),
201s (P1115), 214s (P1179), 224s (P1224, P1225), 226s (P1231), 232s (P1259),
236s (P1277), 237s (P1283), 238s (P1287), 240s (P1294, P1295), 241s (P1299),
277s (P1530), 279s (P1538, P1539), 281s (P1546), 293s (1713), 298s (P1737,
P1738), 300s (P1748), 301s (P1751, P1752, P1753), 312s (P1800), 325s (1886),
358s (P2046), 374s (P2120, P2121), 375s (P2123, P2126), 381s (P2152),
385s (P2171, P2172), 386s (P2177), 393s (P2210), 408s (P2282), 409s (P2286),
413s (P2307), 414s (P2311), 415s (P2312), 428s (P2371), 450s (P2475),
458s (P2511), 532s (2938), 552s (P3033), 553s (P3036, P3038), 561s (P3073),
597s (P3347), 612s (3445), 628s (P3519), 643s (P3590), 648s (P3614),
653s (P3637), 654s (P3641), 669s (P3716), 671s (P3722), 673s (P3731),
683s (P3780), 710s (P3914), 714s (P3930), 723s (P3972), 734s (P4024),
769s (P4191, P4193), 788s (P4289), 794s (P4318), 796s (P4328), 862s (P4728),
863s (P4731), 864s (P4737), 879s (P4803), 886s (4865), 914s (P5001),
916s (P5011)

Hemoptysis
15s (P230), 30s (P298), 41s (371), 69s (P499), 87s (P583), 88s (P588, P589),
94s (P617), 95s (P621), 99s (P639), 163s (P942), 356s (P2035), 375s (P2126),
417s (P2321), 439s (P2424), 446s (P2458), 460s (P2520), 473s (P2586),
500s (P2712, P2714), 510s (P2762), 520s (P2808), 522s (P2820), 523s (P2824),
561s (P3077), 659s (P3668), 660s (P3671), 790s (P4299), 795s (P4325, P4326),
821s (4502), 856s (4699), 892s (4897)

Heparin
328s (1901), 425s (P2357), 648s (P3614), 802s (P4358), 857s (4705)

Histamine
39s (361), 124s (P756), 142s (P842), 145s (P858), 160s (P926), 162s (P934),
173s (P983), 189s (P1058), 308s (P1781, P1784, P1785), 309s (P1788),
581s (P3272), 625s (P3508), 723s (P3970), 733s (P4021), 747s (P4086),
750s (P4101), 764s (P4168), 767s (P4184), 819s (4494, 4495)

Histology/cytology
14s (225), 16s (P232, P235), 17s (P238), 51s (P417), 86s (P577), 90s (P596,
P598), 92s (P607), 97s (P632), 99s (P639), 132s (P798), 135s (P808), 166s (P956),
167s (P960), 170s (P973), 257s (1439), 291s (1706), 324s (1885), 341s (P1964),
342s (P1968), 344s (P1976, P1980), 345s (P1981, P1982), 378s (P2139, P2140),
410s (P2290), 425s (P2360), 438s (P2417), 476s (P2597, P2598), 488s (P2659),
492s (P2673, P2677), 495s (P2688), 496s (P2696), 497s (P2697), 503s (P2727),
504s (P2734, P2735), 505s (P2737), 507s (P2746, P2749), 508s (P2750, P2752),
509s (P2756), 510s (P2760, P2762), 512s (P2771), 514s (P2778), 516s (P2788),
521s (P2815), 522s (P2817), 523s (P2823), 561s (P3073), 566s (3201),
592s (P3326), 594s (P3334), 608s (3428), 634s (P3547), 635s (P3550, P3553),
636s (P3555), 639s (P3569), 643s (P3591), 661s (P3678), 662s (P3679),
663s (P3686, P3688), 664s (P3694), 665s (P3696), 666s (P3702), 676s (P3749),
689s (P3813), 696s (P3844), 705s (P3888), 706s (P3896), 797s (P4335),
809s (P4392), 818s (P4434), 840s (P4595), 849s (4660)

HIV
16s (P236), 30s (P299), 31s (P306), 45s (393), 46s (397), 314s (P1811),
327s (1898), 335s (P1931, P1932, P1933, P1934, P1935), 336s (P1936, P1937,
P1938, P1939, P1940), 337s (P1941), 409s (P2289), 415s (P2312), 419s (P2329),
420s (P2333), 450s (P2474), 455s (P2496), 460s (P2518, P2519, P2520),
462s (P2528, P2529, P2531), 463s (P2532, P2533), 470s (P2571), 471s (P2572),
472s (P2579, P2580), 473s (P2583), 475s (P2593), 476s (P2599, P2600),
477s (P2605), 478s (P2610), 479s (P2616), 482s (P2629, P2630), 483s (P2632),
484s (P2639), 486s (P2647, P2648), 489s (P2661, P2662, P2663, P2664),
490s (P2666), 494s (P2684), 495s (P2691), 498s (P2707), 499s (P2709),
500s (P2712, P2717), 502s (P2723), 586s (P3296, P3297), 587s (P3299, P3300),
588s (P3303, P3304, P3306, P3307), 589s (P3309, P3311), 601s (3393, 3394),
659s (P3669), 800s (P4346), 803s (P4365), 805s (P4374, P4375), 806s (P4378),
808s (P4386), 810s (P4397, P4398, P4399), 812s (P4408), 892s (4894, 4897,
4898), 896s (4913), 910s (P4983)

HIV infection
16s (P236), 30s (P299), 327s (1898), 335s (P1931, P1933, P1935), 336s (P1936),
337s (P1941), 409s (P2289), 419s (P2329), 420s (P2333), 462s (P2531),
463s (P2532), 475s (P2593), 494s (P2684), 601s (3393)
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Home care
228s (P1240), 229s (P1246), 369s (P2095), 568s (3212), 619s (P3478),
649s (P3620), 683s (P3782), 836s (P4574)

Hospitalisation
1s (166), 13s (219), 21s (P258), 22s (P262), 24s (P272, P274), 33s (P312),
38s (358), 45s (393), 48s (402, 403), 50s (413), 58s (P450), 59s (P453),
60s (P456, P459), 63s (P471), 72s (P515), 74s (P522), 76s (P535), 85s (P572,
P574), 94s (P617), 111s (P695), 112s (P696), 118s (P724), 119s (P729),
152s (P887), 154s (P898), 155s (P902, P906), 174s (P991), 182s (P1026),
184s (P1034), 193s (P1076), 205s (P1131), 208s (P1148), 210s (P1157),
212s (P1169), 229s (P1243, P1246), 231s (P1254), 239s (P1292), 244s (P1315),
261s (P1460), 286s (1683), 294s (1717, 1718), 296s (1731), 326s (1890),
333s (1922), 345s (P1985), 366s (P2082), 368s (P2092), 435s (P2405),
437s (P2415), 444s (P2449), 448s (P2465, P2466), 449s (P2468), 452s (P2481),
454s (P2494), 457s (P2506), 458s (P2511), 466s (P2549), 468s (P2556, P2558),
470s (P2566), 473s (P2584), 475s (P2595), 487s (P2655), 492s (P2674, P2676),
509s (P2756), 524s (P2830), 530s (2931), 536s (2960), 546s (P3003),
547s (P3010), 549s (P3017), 571s (3226), 587s (P3302), 599s (P3359),
608s (3427), 611s (3439, 3441), 612s (3444), 628s (P3521), 638s (P3564),
643s (P3588), 647s (P3609), 663s (P3686), 682s (P3778), 684s (P3786),
714s (P3934), 717s (P3947), 720s (P3959), 746s (P4082), 752s (P4111),
756s (P4129), 759s (P4147), 762s (P4158), 789s (P4292), 793s (P4312),
796s (P4329), 797s (P4334), 799s (P4341, P4344), 800s (P4346), 806s (P4377),
827s (P4533), 834s (P4565), 849s (4670), 852s (4681), 856s (4699), 857s (4708),
858s (4712), 880s (P4808), 886s (4868), 917s (P5012)

Hyaluronic acid
124s (P758), 294s (1717), 457s (P2505), 821s (4503)

Hydatid cyst
331s (1912), 648s (P3613), 659s (P3664), 662s (P3679), 856s (4700)

Hydrogen peroxide
53s (P424), 145s (P854), 562s (P3081), 692s (P3827), 699s (P3860),
710s (P3913), 749s (P4098), 751s (P4109)

Hypercapnia
8s (197), 42s (375), 48s (404), 152s (P891), 227s (P1238), 255s (1432),
332s (1920), 356s (P2031), 363s (P2068), 366s (P2083), 369s (P2094),
373s (P2115), 404s (P2262), 445s (P2453), 616s (P3465), 644s (P3593),
684s (P3786), 686s (P3795), 904s (P4953)

Hyperoxia
42s (377), 43s (380), 129s (P780), 244s (P1314), 292s (1711, 1712),
380s (P2150), 533s (2942), 596s (P3346)

Hypersensitivity
29s (P294), 55s (P432), 105s (P666), 132s (P794), 174s (P991), 349s (P2002),
431s (P2386), 445s (P2450), 501s (P2720), 521s (P2816), 543s (2989),
674s (P3737, P3738, P3739), 677s (P3752, P3753, P3754, P3755), 745s (P4078),
768s (P4188), 770s (P4196, P4197), 811s (P4405), 820s (4500), 869s (P4759),
871s (P4767), 880s (P4812), 900s (P4933)

Hypertension
3s (176), 43s (382, 383), 49s (407, 408, 409), 50s (410, 411, 412, 413), 77s (P540),
80s (P554), 84s (P570), 95s (P623), 96s (P626), 100s (P644, P645, P646),
104s (P664), 106s (P670), 129s (P780), 131s (P790), 133s (P799), 140s (P834),
145s (P855, P857), 151s (P884), 174s (P988), 179s (P1014), 180s (P1016,
P1017), 181s (P1021, P1022), 209s (P1155), 224s (P1225), 227s (P1235, P1236),
238s (P1285), 252s (1422), 253s (1425), 257s (1441, 1442), 273s (P1512, P1513,
P1514), 274s (P1515, P1516, P1517, P1518), 275s (P1519, P1520, P1521, P1522,
P1523), 276s (P1524, P1525, P1527), 277s (P1528, P1529), 279s (P1538, P1539),
298s (1736), 299s (P1742), 300s (P1746, P1749), 301s (P1753, P1754),
304s (P1766), 322s (1878), 332s (1920), 356s (P2035), 358s (P2046),
367s (P2085), 374s (P2121), 381s (P2156), 384s (P2169), 386s (P2175),
387s (P2183), 388s (P2186), 389s (P2191), 390s (P2198), 391s (P2200),
394s (P2214), 396s (P2225), 397s (P2230), 398s (P2234, P2235), 401s (P2246,
P2249), 403s (P2256), 404s (P2261), 405s (P2265), 407s (P2280), 408s (P2281,
P2283, P2284, P2285), 409s (P2286, P2287, P2288, P2289), 410s (P2291, P2292,
P2293), 411s (P2294, P2295, P2297, P2298), 412s (P2299, P2300, P2301,
P2302), 413s (P2303, P2305, P2306, P2307), 414s (P2308, P2309, P2310,
P2311), 415s (P2312, P2314), 416s (P2315, P2316, P2317, P2318), 417s (P2319),
418s (P2324, P2327), 419s (P2328, P2329, P2330, P2331, P2332), 420s (P2333,
P2334, P2335, P2336, P2337), 421s (P2338, P2339), 423s (P2348, P2349,
P2350), 424s (P2351, P2356), 425s (P2359, P2360), 426s (P2362, P2363, P2364,
P2365), 427s (P2366, P2367, P2369, P2370), 428s (P2371, P2372, P2373, P2374,
P2375), 429s (P2376, P2377, P2378, P2379), 430s (P2380, P2381, P2382, P2383,
P2384), 431s (P2385, P2386, P2387), 432s (P2389, P2390, P2391), 433s (P2393,
P2394, P2395, P2396), 471s (P2574), 473s (P2585), 522s (P2819), 523s (P2826),
527s (P2843), 535s (2953), 537s (2961), 541s (2983), 542s (2988), 556s (P3050),
557s (P3054, P3055, P3058), 562s (P3078), 575s (3243), 593s (P3330, P3331),
594s (P3332, P3333, P3334, P3335, P3336), 595s (P3337, P3338, P3339, P3340),
596s (P3342, P3343, P3344, P3345), 597s (P3347), 609s (3430, 3431, 3432,
3433), 610s (3434, 3435, 3436, 3437), 617s (P3470), 639s (P3570), 640s (P3574),

642s (P3586), 660s (P3671), 664s (P3693), 671s (P3725), 672s (P3727),
674s (P3739), 675s (P3745), 676s (P3746), 677s (P3751, P3753, P3754, P3755),
703s (P3881), 705s (P3890), 714s (P3934), 724s (P3977), 741s (P4057),
742s (P4064), 743s (P4067), 763s (P4164), 773s (P4211), 792s (P4307),
793s (P4315), 799s (P4343), 800s (P4346), 831s (P4553), 835s (P4571),
853s (4689), 862s (4725), 864s (P4733), 866s (P4744), 868s (P4756),
869s (P4757), 880s (P4812), 885s (4861), 886s (4866), 895s (4909, 4910, 4911,
4912), 896s (4913, 4915, 4916), 905s (P4957), 906s (P4962)

Hyperventilation
56s (P440), 74s (P524), 199s (P1109), 218s (P1198), 250s (1410), 277s (P1531),
278s (P1535), 280s (P1543), 372s (P2110), 377s (P2134), 386s (P2174),
537s (2963), 540s (2976), 579s (P3264), 710s (P3913), 737s (P4039),
777s (P4232), 829s (P4542), 883s (P4827), 898s (P4924)

Hypoxaemia and hypoxia
42s (375), 49s (407, 408), 50s (411, 412), 68s (P496), 70s (P505), 84s (P570),
95s (P623), 101s (P647), 102s (P653), 119s (P729), 124s (P754), 126s (P765),
151s (P884), 156s (P907), 157s (P911), 215s (P1181), 227s (P1238),
236s (P1277), 251s (1415), 252s (1422), 253s (1426), 274s (P1515, P1518),
290s (1703), 293s (1713), 299s (P1742), 338s (P1949), 341s (P1964),
347s (P1993), 363s (P2068), 364s (P2069), 366s (P2082), 380s (P2146),
385s (P2173), 387s (P2182), 388s (P2188), 395s (P2222), 399s (P2239),
402s (P2253), 404s (P2262), 406s (P2272), 413s (P2304), 422s (P2345),
425s (P2360), 426s (P2365), 428s (P2374), 429s (P2379), 433s (P2393),
446s (P2456), 454s (P2492), 458s (P2508), 523s (P2826), 526s (P2835),
533s (2943, 2946), 543s (2989), 547s (P3007), 556s (P3049, P3052),
557s (P3057, P3059), 594s (P3332, P3336), 596s (P3344), 610s (3436),
615s (P3462), 616s (P3464), 619s (P3477), 621s (P3488), 642s (P3586),
644s (P3593), 649s (P3617, P3618), 659s (P3668), 660s (P3671), 667s (P3707),
675s (P3744), 676s (P3746), 684s (P3786), 686s (P3795), 687s (P3801),
693s (P3830), 698s (P3857), 729s (P4002), 732s (P4016), 793s (P4313),
802s (P4356), 827s (P4533), 829s (P4545), 832s (P4554), 835s (P4572),
838s (P4588), 839s (P4589), 857s (4708), 860s (4717), 863s (P4729, P4732),
865s (P4741), 866s (P4744), 867s (P4751), 868s (P4756), 869s (P4757),
887s (4872), 889s (4880), 904s (P4951), 917s (P5012)

Idiopathic pulmonary fibrosis
3s (174, 175, 177), 4s (178), 101s (P647, P648, P649, P650), 102s (P652, P653,
P654, P655), 103s (P656, P657, P658, P659, P660), 104s (P661, P662, P663,
P664), 105s (P665, P669), 106s (P671), 107s (P675, P678), 108s (P680, P682),
109s (P683), 125s (P760), 129s (P782, P783), 130s (P784, P786), 131s (P792,
P793), 132s (P794), 347s (P1994), 348s (P1995, P1996, P1997, P1998, P1999),
349s (P2002, P2003, P2004), 350s (P2005, P2007, P2009), 426s (P2364),
431s (P2386), 438s (P2419), 442s (P2439), 444s (P2449), 539s (2973),
563s (P3087), 572s (3233), 594s (P3333, P3334), 597s (P3347), 616s (P3466),
671s (P3725), 674s (P3740), 676s (P3750), 677s (P3752, P3753, P3755),
678s (P3759), 687s (P3802), 688s (P3804, P3806), 703s (P3882), 770s (P4196,
P4197), 838s (P4584, P4585), 869s (P4760, P4761), 870s (P4763, P4764, P4765),
871s (P4766, P4767, P4769), 872s (P4772, P4773, P4775), 873s (P4776, P4778),
885s (4861, 4862, 4863), 886s (4864)

Ifosfamide
44s (385), 527s (P2840)

Imaging
32s (P307), 41s (372), 48s (402), 53s (P425), 86s (P578, P580), 87s (P582),
88s (P587), 97s (P632), 99s (P639), 127s (P769), 186s (P1046), 188s (P1054),
218s (P1195), 252s (1423), 254s (1431), 256s (1438), 257s (1439, 1442),
273s (P1513), 275s (P1521), 323s (1881), 330s (1911), 332s (1921),
352s (P2015), 356s (P2035), 396s (P2223), 404s (P2262), 410s (P2290),
412s (P2301), 414s (P2309), 416s (P2318), 417s (P2319), 422s (P2343),
424s (P2353), 436s (P2408), 439s (P2426), 446s (P2456), 460s (P2522),
473s (P2586), 493s (P2679), 502s (P2722), 507s (P2747, P2748), 514s (P2781),
521s (P2815), 522s (P2820), 527s (P2841), 559s (P3065), 562s (P3079),
600s (P3362), 638s (P3564), 640s (P3577), 642s (P3584), 647s (P3611),
656s (P3649), 658s (P3660, P3662), 661s (P3677), 663s (P3687), 664s (P3693,
P3694), 665s (P3696, P3698, P3699), 670s (P3719), 675s (P3742), 678s (P3758),
703s (P3879), 717s (P3944, P3946), 718s (P3949), 797s (P4331), 798s (P4339),
818s (P4434), 841s (P4602), 844s (P4612), 849s (4659), 888s (4874, 4876),
895s (4912), 904s (P4954)

Immigrants
32s (P310), 33s (P311), 327s (1895), 477s (P2602), 479s (P2615), 482s (P2630),
483s (P2631, P2632), 484s (P2635), 803s (P4361), 892s (4894), 908s (P4969),
909s (P4974)

Immunotherapy and immunostimulants
22s (P262, P263), 23s (P264, P265), 24s (P270), 116s (P718), 172s (P981),
568s (3213)

INF
172s (P981), 190s (P1065), 338s (P1948), 491s (P2671), 518s (P2801),
533s (2943), 566s (3203), 695s (P3841), 726s (P3987), 823s (4514),
839s (P4589), 863s (P4732)

1021s
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Inflammation
9s (199), 10s (207), 14s (223), 20s (P253), 22s (P260), 23s (P267), 37s (354),
40s (366), 51s (P414, P415, P417), 52s (P419, P420), 54s (P427, P428),
56s (P437), 57s (P441, P442, P443), 58s (P447), 59s (P453), 62s (P468, P469),
63s (P471, P475), 64s (P477), 65s (P480), 66s (P488), 67s (P493), 69s (P501,
P503), 70s (P504, P506), 71s (P510), 76s (P536), 79s (P548), 80s (P552),
81s (P555, P557), 82s (P560), 89s (P593), 90s (P599), 97s (P628), 105s (P667),
106s (P670), 107s (P674, P676), 108s (P679), 114s (P703), 115s (P708, P709,
P710, P711), 116s (P718), 117s (P719, P720), 118s (P723, P725, P726, P727),
119s (P730, P732, P733), 120s (P735, P736), 121s (P739, P741), 122s (P743,
P745), 123s (P748, P749, P751), 124s (P754, P758), 125s (P762, P763),
126s (P767), 127s (P771, P773), 128s (P774, P776), 129s (P783), 131s (P788,
P790), 132s (P794), 133s (P799, P800, P802), 135s (P807, P809, P810, P811),
136s (P813, P814), 137s (P818, P819), 138s (P825), 139s (P829), 143s (P846,
P847, P848), 144s (P849), 145s (P854), 148s (P870), 151s (P886), 153s (P892,
P895), 154s (P898, P901), 155s (P903), 166s (P953, P955, P956), 167s (P957,
P959, P960, P961), 168s (P962, P964), 169s (P966, P967, P968), 170s (P970,
P971, P972, P973), 172s (P982), 174s (P988, P990), 180s (P1017), 181s (P1024),
182s (P1026), 185s (P1041, P1043), 189s (P1061), 190s (P1065), 197s (P1099),
207s (P1141), 211s (P1162), 215s (P1182), 216s (P1185), 224s (P1225),
247s (1398), 248s (1401, 1402, 1404, 1405), 249s (1408, 1409), 250s (1410),
251s (1416), 253s (1426), 266s (P1477, P1478), 276s (P1524), 282s (P1550),
287s (1689, 1690), 289s (1695, 1697), 291s (1704), 295s (1724), 296s (1727),
304s (P1764), 307s (P1776, P1778), 309s (P1786, P1788), 318s (P1830, P1831,
P1833), 319s (P1834, P1836, P1839), 320s (P1840, P1841, P1842, P1844),
321s (1874), 322s (1876), 325s (1887), 326s (1890, 1893), 332s (1920),
333s (1924, 1926), 334s (1927), 339s (P1954), 347s (P1994), 348s (P1996,
P1997), 349s (P2000), 357s (P2041), 375s (P2124), 378s (P2139), 379s (P2144),
396s (P2227), 405s (P2269), 429s (P2377), 433s (P2394), 442s (P2437),
451s (P2477, P2478), 455s (P2496), 456s (P2501), 457s (P2505), 461s (P2525),
462s (P2530), 463s (P2532), 465s (P2541), 466s (P2549), 467s (P2552),
482s (P2627), 492s (P2673, P2677), 496s (P2692), 515s (P2785, P2786),
517s (P2793), 521s (P2813), 523s (P2824), 532s (2938, 2939, 2941), 535s (2953),
536s (2960), 542s (2985), 544s (P2995), 548s (P3014, P3015), 555s (P3047),
558s (P3061), 562s (P3080), 563s (P3085), 564s (P3091), 565s (P3094, P3096,
P3097), 566s (3202), 568s (3211), 569s (3217), 574s (3240), 578s (3257),
579s (P3260, P3262), 580s (P3265, P3267, P3269), 581s (P3270, P3271, P3273,
P3274), 582s (P3276), 583s (P3280, P3283), 585s (P3289, P3290), 589s (P3312),
590s (P3314), 591s (P3318, P3319, P3321), 592s (P3323, P3325), 593s (P3328,
P3329, P3330, P3331), 595s (P3341), 598s (P3352), 602s (3400), 603s (3404),
604s (3407, 3408), 605s (3411, 3412, 3413), 607s (3423), 608s (3426),
609s (3430, 3432, 3433), 610s (3434), 611s (3442), 612s (3448), 613s (3452),
621s (P3490), 623s (P3499), 624s (P3501), 625s (P3504), 627s (P3515),
628s (P3520, P3521), 633s (P3543), 638s (P3565), 641s (P3582), 643s (P3592),
644s (P3593, P3594), 645s (P3598), 646s (P3606), 649s (P3619), 659s (P3668),
662s (P3683), 666s (P3702), 672s (P3728, P3729), 680s (P3767), 687s (P3801),
688s (P3804), 689s (P3809), 691s (P3821, P3823), 692s (P3826), 693s (P3831,
P3833), 694s (P3834, P3838), 695s (P3839, P3840, P3841), 696s (P3846, P3848),
697s (P3849, P3850, P3851, P3853), 698s (P3854), 700s (P3865, P3868),
702s (P3877, P3878), 703s (P3879), 704s (P3884, P3886), 705s (P3888, P3891),
706s (P3895), 707s (P3899), 708s (P3903, P3906), 709s (P3910), 710s (P3913),
718s (P3951), 721s (P3963), 727s (P3991), 728s (P3993, P3996), 731s (P4008),
734s (P4023), 736s (P4032, P4033, P4035), 737s (P4040), 738s (P4043, P4045),
739s (P4046, P4048), 740s (P4052), 741s (P4056, P4057, P4059), 742s (P4061),
743s (P4068, P4069), 744s (P4070, P4073), 745s (P4076, P4078), 746s (P4080),
747s (P4085, P4088), 748s (P4091), 749s (P4097, P4098, P4099), 750s (P4100,
P4101, P4102, P4103, P4104), 751s (P4105, P4106, P4108, P4109),
752s (P4110), 763s (P4163, P4164), 766s (P4180), 767s (P4182), 769s (P4194),
774s (P4215), 780s (P4249), 784s (P4267), 785s (P4274), 786s (P4277, P4278,
P4279), 788s (P4290), 791s (P4305), 792s (P4307), 794s (P4317), 800s (P4349),
802s (P4357), 818s (4492), 819s (4494, 4495, 4496), 820s (4499), 823s (4512),
824s (4515, 4516), 825s (4522), 827s (P4534, P4535), 828s (P4539),
829s (P4543), 831s (P4549), 835s (P4569), 838s (P4587, P4588), 839s (P4589),
840s (P4594, P4595), 841s (P4600), 848s (4657), 853s (4686), 854s (4692),
856s (4699), 857s (4708), 859s (4713, 4714, 4715), 860s (4717, 4718),
863s (P4732), 864s (P4733), 865s (P4739), 867s (P4747), 868s (P4754),
869s (P4759), 871s (P4767), 873s (P4779), 874s (P4783, P4784), 875s (P4785,
P4788), 876s (P4790, P4794), 877s (P4796), 883s (P4828), 890s (4886, 4888),
891s (4890, 4892), 893s (4901), 894s (4906, 4907), 904s (P4953)

Influenza
9s (199), 67s (P492, P494), 69s (P502), 70s (P505), 72s (P515), 112s (P697,
P698), 135s (P809), 151s (P882), 210s (P1157, P1158), 212s (P1167),
290s (1702), 294s (1719), 295s (1723), 329s (1904), 365s (P2075, P2076),
443s (P2444), 446s (P2458), 449s (P2472), 455s (P2497), 456s (P2502),
460s (P2521), 463s (P2533), 466s (P2549, P2550), 467s (P2553), 538s (2969),
542s (2986), 548s (P3012), 549s (P3017), 562s (P3079), 621s (P3491),
624s (P3503), 625s (P3506), 659s (P3668), 660s (P3671), 682s (P3778),
702s (P3875), 704s (P3887), 759s (P4147), 798s (P4340), 799s (P4341, P4342,
P4343, P4344, P4345), 800s (P4346, P4347, P4348, P4349), 801s (P4352, P4353,
P4354), 802s (P4356, P4357, P4358, P4359)

Inhaled steroids
153s (P896), 179s (P1011), 213s (P1174), 226s (P1234), 290s (1701),
679s (P3763), 699s (P3861), 729s (P3999), 735s (P4031), 833s (P4559),
847s (P4627), 884s (P4829)

Inhalers
18s (P244), 20s (P252), 33s (P312), 66s (P486), 110s (P690), 118s (P725),
137s (P820), 138s (P824), 139s (P828, P830), 140s (P831, P832, P833, P834),
141s (P836, P838), 147s (P866, P867), 150s (P878), 151s (P882), 152s (P891),
153s (P894), 179s (P1015), 213s (P1172), 214s (P1175), 222s (P1214),
286s (1683), 346s (P1986), 463s (P2534), 528s (P2845), 608s (3427),
681s (P3773), 682s (P3776), 723s (P3973), 724s (P3974, P3975, P3976, P3978),
725s (P3979, P3981, P3983), 726s (P3986), 727s (P3989, P3990), 728s (P3996),
730s (P4006, P4007), 731s (P4010), 755s (P4125), 779s (P4244), 781s (P4253),
845s (P4620), 846s (P4623), 852s (4680), 882s (P4822), 883s (P4823, P4827),
884s (P4831), 886s (4867), 913s (P4997)

Inhalers: spacers
110s (P690), 141s (P835), 217s (P1193), 314s (P1814)

Inhalers: utilisation
528s (P2845), 755s (P4125)

Integrin
62s (P470), 121s (P742), 319s (P1838), 748s (P4091), 854s (4694)

Interferon
8s (198), 11s (213), 25s (P278), 29s (P297), 30s (P300, P301, P302), 31s (P304,
P306), 32s (P307, P309), 39s (363), 137s (P818), 170s (P972), 264s (P1471),
265s (P1474), 313s (P1809), 328s (1899), 337s (P1942, P1943), 449s (P2470),
470s (P2570), 486s (P2650), 487s (P2651, P2654), 488s (P2656, P2658),
489s (P2660, P2661, P2662, P2663, P2664), 490s (P2666), 491s (P2671),
500s (P2713), 501s (P2719), 502s (P2724), 515s (P2786), 593s (P3330),
594s (P3335), 601s (3396), 622s (P3495), 671s (P3724), 675s (P3743),
702s (P3875), 807s (P4385), 808s (P4388), 821s (4504), 838s (P4586, P4588),
840s (P4594), 864s (P4733, P4734), 873s (P4777), 909s (P4977), 910s (P4980)

Interleukin-1
10s (207), 52s (P420, P421), 54s (P427), 57s (P442), 70s (P505), 85s (P574),
105s (P666), 114s (P705), 118s (P723, P726), 125s (P761), 126s (P767),
130s (P787), 133s (P802), 135s (P808, P809), 136s (P812, P815), 190s (P1065),
211s (P1165), 248s (1405), 258s (1443), 287s (1687), 304s (P1764),
314s (P1812), 315s (P1816), 333s (1926), 334s (1927), 348s (P1996),
456s (P2501), 533s (2943), 542s (2985), 555s (P3047), 558s (P3061),
565s (P3094), 566s (3202), 593s (P3329), 596s (P3343), 609s (3432),
610s (3434), 624s (P3501), 655s (P3647), 691s (P3822), 693s (P3833),
696s (P3844), 741s (P4057), 748s (P4093), 767s (P4181), 838s (P4588),
839s (P4589), 859s (4713), 868s (P4753), 891s (4892), 904s (P4953)

Interleukin-10
10s (207), 11s (211), 25s (P278), 52s (P419), 70s (P505), 105s (P666),
118s (P726), 131s (P788), 137s (P819), 207s (P1143), 249s (1409), 268s (P1491),
288s (1691), 296s (1728), 317s (P1827), 358s (P2043), 502s (P2724),
542s (2985), 555s (P3047), 566s (3202, 3203), 581s (P3270, P3272),
584s (P3287), 610s (3434), 611s (3442), 625s (P3505), 690s (P3815),
699s (P3861), 701s (P3872), 721s (P3963), 749s (P4094, P4097), 786s (P4278),
806s (P4380), 859s (4713), 864s (P4733)

Interleukin-12
118s (P726), 169s (P966), 314s (P1813), 690s (P3815), 692s (P3828),
695s (P3841), 699s (P3861), 701s (P3871, P3872), 727s (P3991), 750s (P4100),
838s (P4588)

Interleukin-4
11s (212, 213), 25s (P278), 55s (P432), 63s (P474), 70s (P505), 105s (P666),
115s (P712), 128s (P774), 131s (P788), 166s (P955), 167s (P958), 169s (P969),
207s (P1146), 247s (1400), 248s (1401), 249s (1409), 309s (P1786),
348s (P1997), 555s (P3047), 581s (P3270), 612s (3447), 621s (P3490),
690s (P3815), 697s (P3851), 721s (P3963), 727s (P3991), 743s (P4069),
749s (P4099), 751s (P4105), 819s (4494), 867s (P4747)

Interleukin-6
12s (216, 217), 14s (223), 40s (366), 51s (P415), 52s (P420), 54s (P427),
66s (P488), 67s (P493), 70s (P504, P505), 78s (P543), 82s (P560), 85s (P574),
105s (P666, P667), 114s (P703, P705), 116s (P717), 118s (P726, P727),
119s (P730), 123s (P748, P749, P750), 125s (P761), 126s (P767), 131s (P788),
133s (P800, P802), 135s (P809), 136s (P812, P813), 143s (P847), 148s (P870),
211s (P1165), 248s (1401), 264s (P1469), 304s (P1764), 325s (1887), 326s (1890,
1893), 518s (P2798), 532s (2941), 542s (2985), 544s (P2995), 548s (P3015),
555s (P3047), 563s (P3088), 566s (3201, 3202, 3203), 591s (P3318),
593s (P3329), 596s (P3343), 610s (3434), 619s (P3481), 624s (P3501),
627s (P3515), 628s (P3520), 634s (P3549), 689s (P3812), 694s (P3836),
695s (P3840, P3841), 697s (P3849), 699s (P3861), 700s (P3866), 701s (P3872),
721s (P3963), 741s (P4057), 743s (P4069), 748s (P4093), 750s (P4100, P4102),
802s (P4356), 827s (P4535), 829s (P4543), 837s (P4581), 838s (P4588),
859s (4713), 863s (P4732), 870s (P4762), 877s (P4796), 916s (P5009)
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Interleukin-8
12s (214, 217), 13s (218), 51s (P415), 52s (P420), 54s (P427), 69s (P501, P503),
78s (P543), 114s (P703), 115s (P710), 118s (P726), 120s (P734), 122s (P746),
123s (P748, P752), 124s (P755), 125s (P761), 126s (P767), 127s (P773),
128s (P776), 129s (P779), 143s (P846, P848), 166s (P953), 211s (P1165),
249s (1409), 251s (1418), 258s (1443, 1447), 259s (1449), 283s (P1559),
287s (1688), 288s (1691), 296s (1728), 307s (P1780), 309s (P1787),
314s (P1812), 318s (P1832), 326s (1890, 1893), 333s (1926), 334s (1927),
491s (P2669), 502s (P2724), 515s (P2783), 519s (P2805, P2806), 532s (2939,
2941), 542s (2985), 548s (P3015), 550s (P3021), 555s (P3047), 563s (P3088),
565s (P3095, P3096), 566s (3201, 3202, 3203), 579s (P3261), 591s (P3318,
P3321), 612s (3447), 622s (P3492), 625s (P3504, P3506), 689s (P3812),
693s (P3831), 694s (P3838), 695s (P3840, P3842), 697s (P3849), 698s (P3856),
701s (P3870), 706s (P3894), 708s (P3903), 721s (P3963), 738s (P4043),
739s (P4046), 741s (P4057), 743s (P4068), 750s (P4102), 767s (P4182),
802s (P4356), 818s (4492), 827s (P4534), 829s (P4543), 831s (P4549),
837s (P4581), 853s (4685, 4689), 859s (4713), 864s (P4735), 871s (P4767),
875s (P4785), 877s (P4796), 894s (4905, 4907, 4908)

Interstitial and inflammatory lung diseases
29s (P294), 51s (P415), 89s (P591), 96s (P626), 97s (P632), 99s (P639),
102s (P651), 103s (P660), 106s (P671, P672), 107s (P676), 108s (P681, P682),
109s (P683), 129s (P781), 130s (P787), 132s (P794), 156s (P907), 215s (P1183),
259s (1451), 349s (P2002), 425s (P2358), 438s (P2419), 444s (P2449),
463s (P2533), 518s (P2801), 526s (P2835), 563s (P3087), 573s (3236),
580s (P3265), 601s (3397), 647s (P3607), 674s (P3737, P3739), 675s (P3742,
P3743, P3744), 676s (P3749), 677s (P3751, P3752, P3753), 678s (P3757),
688s (P3807), 703s (P3881), 770s (P4196), 788s (P4288), 826s (4526),
840s (P4594), 860s (4720), 870s (P4764, P4765), 871s (P4766, P4767),
872s (P4772), 873s (P4776, P4778), 885s (4859, 4860)

Intracellular adhesion molecule-1 (ICAM-1)
129s (P779), 564s (P3089), 581s (P3270), 624s (P3501)

Ipratropium
22s (P260), 79s (P550), 138s (P822), 140s (P832), 141s (P836), 146s (P859),
161s (P930), 249s (1406), 723s (P3970, P3971), 740s (P4053)

Isocyanate
902s (P4943)

Isoniazid
145s (P856), 316s (P1822), 317s (P1825), 335s (P1934), 336s (P1937, P1938),
471s (P2573), 475s (P2593), 477s (P2602), 478s (P2608, P2610), 479s (P2613,
P2614, P2616), 480s (P2619, P2620), 481s (P2622), 482s (P2626, P2629),
490s (P2666), 495s (P2690), 497s (P2698), 500s (P2717), 501s (P2721),
586s (P3296), 588s (P3307), 589s (P3308, P3309), 804s (P4367, P4371),
805s (P4373), 809s (P4393), 811s (P4404, P4405), 812s (P4408, P4409),
813s (P4412, P4413), 892s (4899)

Leukocytes and phagocytes
119s (P730), 135s (P807), 170s (P971), 248s (1402), 314s (P1810), 348s (P1999),
429s (P2377), 532s (2941), 580s (P3269), 581s (P3270, P3274), 635s (P3551),
690s (P3815), 697s (P3852), 700s (P3867), 745s (P4077), 824s (4516),
831s (P4552), 840s (P4594), 871s (P4768, P4770)

Leukotriene
51s (P414), 157s (P914), 288s (1693), 311s (P1797), 555s (P3048), 571s (3227),
580s (P3267), 582s (P3276), 605s (3411), 698s (P3854), 702s (P3878),
719s (P3955), 736s (P4033), 737s (P4040), 747s (P4084), 755s (P4124),
780s (P4249), 781s (P4254), 820s (4498), 852s (4681), 883s (P4828)

Liver function
49s (409), 104s (P664), 408s (P2283), 433s (P2395), 471s (P2573), 595s (P3339),
639s (P3570), 811s (P4404)

Long-term oxygen therapy
81s (P556), 179s (P1014), 292s (1712), 326s (1892), 381s (P2151), 419s (P2328),
619s (P3478), 663s (P3685), 683s (P3783)

Lung and pleural surgery
441s (P2435), 516s (P2788), 690s (P3817)

Lung biopsy
17s (P240), 89s (P591), 96s (P627), 97s (P630, P632), 100s (P646), 131s (P790),
273s (P1514), 348s (P1997), 438s (P2417, P2418, P2419), 443s (P2443),
455s (P2496), 472s (P2577), 523s (P2822), 526s (P2835), 561s (P3075),
608s (3428), 646s (P3604), 662s (P3682), 663s (P3684, P3689), 672s (P3729),
673s (P3732), 674s (P3737, P3738), 675s (P3745), 703s (P3881), 809s (P4392),
826s (4526), 827s (4528), 835s (P4571), 872s (P4772), 885s (4859)

Lung cancer
1s (164), 15s (P228, P229, P230), 16s (P232, P233, P235), 17s (P238),
18s (P243), 29s (P294), 36s (P328), 44s (384, 385, 386, 387), 45s (388, 389, 391),
54s (P430), 58s (P450), 59s (P455), 68s (P497), 86s (P577), 87s (P583),

89s (P594), 90s (P596), 92s (P606), 94s (P617), 95s (P622, P623), 101s (P650),
103s (P657), 114s (P707), 121s (P739), 131s (P792), 183s (P1031), 188s (P1055),
189s (P1059), 190s (P1064), 196s (P1094), 220s (P1204), 231s (P1253),
256s (1437), 260s (1456), 266s (P1477, P1480, P1481), 267s (P1482, P1483,
P1484, P1485, P1486), 268s (P1487, P1489, P1490, P1491), 269s (P1492,
P1493), 289s (1699), 290s (1700), 291s (1707), 296s (1731), 311s (P1796),
313s (P1807), 317s (P1827), 324s (1883), 330s (1908, 1909, 1910, 1911),
331s (1912, 1913, 1914, 1915), 338s (P1949, P1950), 339s (P1951, P1952,
P1953, P1954, P1955), 340s (P1959, P1961), 341s (P1962, P1963, P1964),
342s (P1966, P1967, P1969, P1970), 343s (P1971, P1972, P1973, P1974, P1975),
344s (P1976, P1977, P1978, P1980), 345s (P1981, P1982), 347s (P1994),
350s (P2007, P2009), 356s (P2035), 360s (P2054), 361s (P2059), 433s (P2396),
434s (P2401), 438s (P2419), 439s (P2421, P2425), 440s (P2427, P2430),
441s (P2432), 461s (P2523), 473s (P2582), 474s (P2589), 486s (P2648),
502s (P2726), 503s (P2727, P2728, P2729, P2730), 504s (P2731, P2732, P2733,
P2734, P2735), 505s (P2736, P2737, P2740, P2741), 506s (P2742, P2743, P2744,
P2745), 507s (P2746, P2748, P2749), 508s (P2750, P2751, P2752), 509s (P2753,
P2754, P2757), 510s (P2758, P2759, P2760, P2761, P2762), 511s (P2764, P2765,
P2766), 512s (P2767, P2768, P2769, P2770, P2771, P2772), 513s (P2773, P2774,
P2775, P2776), 514s (P2779, P2780, P2782), 515s (P2783, P2784, P2785, P2786,
P2787), 516s (P2788, P2789, P2790, P2791, P2792), 517s (P2793, P2794, P2795,
P2796, P2797), 518s (P2798, P2799, P2800, P2801, P2802), 519s (P2803, P2804,
P2805, P2806), 520s (P2807, P2808, P2811), 521s (P2812, P2813, P2814, P2815,
P2816), 522s (P2817, P2818, P2819, P2820), 523s (P2823), 526s (P2835, P2839),
536s (2959), 627s (P3518), 633s (P3544, P3545), 657s (P3657), 658s (P3660,
P3661), 662s (P3683), 664s (P3692), 665s (P3695, P3696, P3698), 666s (P3702),
669s (P3713), 675s (P3741), 678s (P3756), 690s (P3816, P3817, P3818),
697s (P3851, P3853), 702s (P3874), 708s (P3905), 715s (P3935), 716s (P3943),
729s (P3998), 743s (P4067), 760s (P4149, P4150), 769s (P4195), 778s (P4237),
780s (P4248), 794s (P4320), 795s (P4322, P4323, P4324, P4326), 796s (P4328,
P4330), 797s (P4335), 804s (P4369), 814s (P4418, P4419, P4420), 815s (P4421,
P4422, P4423, P4424), 816s (P4425, P4426, P4427, P4428), 817s (P4429, P4430,
P4431, P4432, P4433), 818s (P4434, P4435), 820s (4500, 4501), 821s (4502,
4503, 4504, 4505), 822s (4506, 4507), 826s (4524), 842s (P4606), 843s (P4608),
849s (4670), 850s (4671, 4672, 4673, 4674), 851s (4675, 4676), 861s (4722),
865s (P4738, P4739), 869s (P4759, P4761), 870s (P4764), 872s (P4773, P4774),
873s (P4776), 875s (P4785, P4786, P4787), 884s (4858), 900s (P4934)

Lung cancer, nonsmall cell: treatment
340s (P1958), 518s (P2800)

Lung cancer: genetics, diagnosis and markers
256s (1437), 342s (P1967), 503s (P2728), 817s (P4430), 875s (P4787)

Lung injury
53s (P425), 97s (P629), 105s (P667, P668), 127s (P769), 129s (P780), 133s (P800,
P802), 134s (P803, P804, P805, P806), 135s (P807, P808, P809, P810, P811),
136s (P812, P813), 137s (P819), 286s (1684, 1685), 287s (1687, 1688, 1689,
1690), 288s (1691), 332s (1920), 345s (P1985), 346s (P1990), 349s (P2003),
355s (P2030), 356s (P2034), 358s (P2042, P2043, P2044), 359s (P2047),
363s (P2068), 408s (P2285), 410s (P2291), 419s (P2329), 445s (P2450),
451s (P2477), 452s (P2485), 469s (P2565), 526s (P2835), 532s (2938, 2939,
2940, 2941), 533s (2942, 2943, 2944), 561s (P3073), 591s (P3318), 596s (P3346),
597s (P3347), 623s (P3497), 659s (P3667), 689s (P3809), 707s (P3901),
748s (P4093), 792s (P4307), 794s (P4319), 800s (P4347), 802s (P4356),
838s (P4587), 839s (P4589, P4591, P4592, P4593), 840s (P4594, P4595)

Lung resection
15s (P228), 45s (391), 54s (P430), 62s (P466), 119s (P728), 260s (1456),
330s (1910, 1911), 331s (1912, 1913), 364s (P2072), 439s (P2425), 440s (P2427,
P2428), 494s (P2686), 510s (P2759), 520s (P2811), 521s (P2813), 646s (P3604),
699s (P3858), 707s (P3900), 795s (P4322, P4323), 796s (P4328), 852s (4684),
857s (4704), 869s (P4759)

Lung transplantation
13s (219, 220), 14s (223, 224, 225), 61s (P462), 95s (P624), 98s (P637),
100s (P645), 130s (P785), 220s (P1203), 260s (1452), 276s (P1524),
305s (P1767), 326s (1891), 350s (P2006, P2009), 357s (P2040), 374s (P2120),
419s (P2328), 420s (P2334), 424s (P2351), 431s (P2386), 442s (P2437, P2439,
P2440), 443s (P2441, P2442), 444s (P2445, P2446, P2449), 445s (P2450, P2452,
P2453, P2454), 446s (P2455, P2456), 559s (P3066, P3067), 560s (P3069, P3070,
P3071, P3072), 561s (P3073, P3074, P3075), 562s (P3078), 606s (3420),
614s (P3455), 663s (P3685), 703s (P3882), 832s (P4554), 862s (4725),
877s (P4795)

Lung volume reduction surgery
61s (P461, P463, P464), 441s (P2435), 503s (P2730), 629s (P3527), 692s (P3825)

Lymphocytes
17s (P239), 25s (P278), 44s (386), 51s (P416), 52s (P420), 56s (P440),
64s (P477), 76s (P533), 83s (P566), 90s (P598), 97s (P631), 100s (P646),
114s (P707), 115s (P709, P712), 116s (P713, P714), 117s (P720), 121s (P740),
135s (P807), 136s (P814), 137s (P817, P818), 166s (P954, P956), 169s (P966,
P968), 190s (P1065), 199s (P1106), 207s (P1143), 268s (P1489), 311s (P1798),
313s (P1809), 317s (P1828), 318s (P1829, P1830), 319s (P1838), 320s (P1841,
P1843), 336s (P1937), 349s (P2002), 439s (P2426), 490s (P2667), 491s (P2669),
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517s (P2795), 524s (P2829), 555s (P3048), 565s (P3097), 579s (P3264),
593s (P3327), 605s (3412), 623s (P3499), 624s (P3501), 645s (P3598),
689s (P3811), 696s (P3845), 702s (P3878), 706s (P3895), 707s (P3899, P3900,
P3902), 708s (P3904), 741s (P4057), 745s (P4077), 746s (P4083), 747s (P4085),
748s (P4091), 749s (P4096), 774s (P4215), 802s (P4357), 807s (P4383),
818s (4492), 824s (4517), 838s (P4587), 853s (4689), 870s (P4765), 871s (P4766,
P4768, P4770), 872s (P4771), 894s (4906)

Macrolides
68s (P495), 77s (P537), 230s (P1249), 309s (P1787), 322s (1877), 465s (P2544),
467s (P2554), 468s (P2560, P2561), 701s (P3869), 799s (P4341), 819s (4496)

Macrophages
11s (211, 212, 213), 12s (216, 217), 13s (218), 38s (359), 51s (P418), 54s (P427,
P428), 63s (P471), 64s (P477), 105s (P668), 107s (P674), 117s (P721),
120s (P736), 123s (P752), 125s (P763), 129s (P780, P783), 134s (P805),
135s (P808), 167s (P960), 169s (P967, P968), 181s (P1020), 184s (P1037),
186s (P1046), 211s (P1165), 258s (1443), 266s (P1478), 268s (P1491),
311s (P1798), 313s (P1809), 319s (P1836), 332s (1920), 349s (P2002),
443s (P2443), 456s (P2501), 461s (P2525), 474s (P2588), 515s (P2783),
517s (P2796), 556s (P3049), 572s (3231, 3232), 581s (P3271), 591s (P3318,
P3319), 592s (P3325), 593s (P3327), 605s (3411, 3412), 611s (3443),
622s (P3492), 623s (P3499), 624s (P3501, P3502), 635s (P3551), 645s (P3598),
675s (P3742), 691s (P3822), 692s (P3825), 694s (P3835), 695s (P3839),
696s (P3844), 697s (P3849, P3852), 698s (P3857), 699s (P3861, P3862),
700s (P3863, P3864, P3865, P3866, P3868), 704s (P3886), 705s (P3893),
706s (P3895), 707s (P3900), 708s (P3903, P3904), 743s (P4068), 747s (P4085),
750s (P4102), 752s (P4110), 792s (P4307), 802s (P4357), 808s (P4388),
818s (4492), 819s (4493), 820s (4499), 829s (P4543), 838s (P4587),
839s (P4593), 840s (P4594), 854s (4692), 868s (P4752), 871s (P4766, P4769,
P4770), 872s (P4771), 873s (P4777), 885s (4861), 891s (4892), 893s (4902,
4903), 894s (4906, 4907)

Magnetic resonance imaging
211s (P1163), 218s (P1195), 254s (1428), 257s (1442), 273s (P1513),
275s (P1521), 292s (1709), 323s (1879, 1880, 1881), 324s (1882, 1885),
388s (P2184), 396s (P2223), 404s (P2262), 410s (P2290), 413s (P2306),
414s (P2309), 416s (P2317), 439s (P2426), 445s (P2453), 473s (P2586),
493s (P2679), 508s (P2752), 514s (P2779, P2781), 523s (P2822), 527s (P2841),
531s (2936), 642s (P3584), 646s (P3606), 658s (P3663), 678s (P3758),
718s (P3949), 798s (P4339), 835s (P4571), 844s (P4612), 849s (4659),
854s (4690), 895s (4912), 904s (P4954)

Malignant pleural effusion
58s (P450), 60s (P458), 89s (P592), 90s (P596, P598, P600), 91s (P601),
246s (P1325), 500s (P2715), 523s (P2825), 525s (P2834), 526s (P2836, P2839),
633s (P3544), 634s (P3546, P3548, P3549), 635s (P3550), 636s (P3555, P3557,
P3559), 637s (P3560), 666s (P3701)

Mannitol
162s (P934), 599s (P3361), 737s (P4036, P4038), 740s (P4052), 771s (P4204),
776s (P4229), 859s (4716), 864s (P4735), 897s (P4917)

Mast cells
38s (359), 105s (P668), 108s (P682), 121s (P741), 142s (P842), 167s (P957),
168s (P964), 247s (1400), 248s (1404), 276s (P1524), 589s (P3312),
697s (P3853), 704s (P3887), 705s (P3893), 819s (4494), 820s (4498),
866s (P4746), 884s (P4829)

Matrix metalloproteinase
12s (215), 54s (P431), 57s (P443), 145s (P857), 298s (1736), 517s (P2795),
595s (P3340), 694s (P3836), 869s (P4761), 877s (P4796)

Mechanical ventilation
8s (197), 67s (P494), 74s (P522), 77s (P538), 95s (P624), 96s (P625), 132s (P797),
133s (P800, P801, P802), 134s (P803), 150s (P880), 153s (P893), 210s (P1157),
211s (P1162), 226s (P1233), 236s (P1275, P1277), 238s (P1287), 243s (P1312),
244s (P1317, P1318), 245s (P1320), 250s (1414), 255s (1432), 261s (P1460),
262s (P1463), 264s (P1470, P1471), 265s (P1473, P1475), 287s (1686, 1688),
325s (1889), 346s (P1986, P1987, P1988, P1989), 351s (P2012), 357s (P2040),
359s (P2049, P2050), 360s (P2051, P2052, P2054), 361s (P2056, P2058, P2059,
P2060), 362s (P2061), 363s (P2068), 364s (P2070), 368s (P2092), 369s (P2095),
378s (P2140), 409s (P2288), 436s (P2408), 437s (P2414), 445s (P2450, P2453),
448s (P2467), 449s (P2468, P2472), 451s (P2478), 452s (P2485), 455s (P2495),
462s (P2528), 468s (P2556), 473s (P2584), 538s (2968), 541s (2980),
566s (3204), 567s (3206, 3207, 3208), 607s (3422), 623s (P3497), 669s (P3715,
P3716), 684s (P3785), 685s (P3789), 686s (P3795), 781s (P4250), 792s (P4309),
793s (P4315), 794s (P4317), 799s (P4344), 800s (P4346), 802s (P4356),
829s (P4542), 835s (P4570), 837s (P4579), 858s (4710), 885s (4862),
914s (P5000, P5001, P5002), 915s (P5004, P5005, P5006), 916s (P5007, P5008,
P5009), 917s (P5012, P5015), 918s (P5017)

Mediastinoscopy
16s (P234, P235), 17s (P241), 330s (1908), 342s (P1969), 343s (P1972, P1973),
437s (P2415), 439s (P2421), 440s (P2429, P2430), 486s (P2648), 508s (P2751),
510s (P2761), 511s (P2765), 523s (P2824), 527s (P2841), 673s (P3732),
794s (P4320), 795s (P4324), 857s (4704), 861s (4722)

Medical education
196s (P1093), 529s (P2851), 530s (P2856), 640s (P3577), 778s (P4240),
862s (4726)

Mesothelioma
18s (P242), 58s (P450), 89s (P594), 90s (P596, P598, P599), 91s (P602, P603),
187s (P1051, P1052), 188s (P1055), 189s (P1059), 190s (P1063, P1064),
191s (P1067, P1068, P1069), 505s (P2738), 523s (P2823, P2826), 524s (P2828,
P2831), 525s (P2833), 526s (P2835), 527s (P2841), 533s (2946, 2947),
534s (2948, 2949, 2950, 2951, 2952), 591s (P3317), 633s (P3543), 634s (P3547),
635s (P3553, P3554), 636s (P3559), 666s (P3701, P3702)

Metacholine challenge
639s (P3572), 781s (P4251), 829s (P4543), 898s (P4926)

Metastasis
15s (P227), 16s (P234), 44s (384), 91s (P602), 266s (P1478, P1479, P1480,
P1481), 267s (P1482, P1484), 330s (1908), 338s (P1949), 339s (P1953),
340s (P1959), 341s (P1962), 343s (P1972, P1973), 344s (P1978), 438s (P2420),
439s (P2422, P2424), 440s (P2430), 508s (P2752), 509s (P2756), 510s (P2761),
511s (P2763), 514s (P2779, P2781, P2782), 517s (P2795), 518s (P2802),
519s (P2805), 520s (P2808, P2810), 522s (P2818), 523s (P2826), 524s (P2828),
527s (P2841), 534s (2948), 559s (P3067), 633s (P3544), 634s (P3547, P3548),
635s (P3554), 691s (P3819), 795s (P4324), 869s (P4761)

Methotrexate
526s (P2835), 646s (P3606), 678s (P3756)

Microbial colonisation
605s (3412), 734s (P4022), 796s (P4329)

Mites, insects and household allergens
24s (P270), 205s (P1134)

Monocytes
11s (212), 12s (214), 52s (P420), 54s (P427), 69s (P503), 71s (P510),
117s (P721), 119s (P731), 143s (P844, P845), 169s (P968), 306s (P1775),
309s (P1787), 313s (P1809), 314s (P1810), 579s (P3263), 612s (3448),
635s (P3551), 689s (P3811), 697s (P3851, P3852), 699s (P3861), 700s (P3867)

Montelukast
23s (P265), 144s (P849), 153s (P892), 208s (P1151), 559s (P3066), 719s (P3952),
720s (P3958), 746s (P4081), 751s (P4106), 780s (P4249), 837s (P4582),
847s (P4627), 883s (P4828)

Mortality
1s (168), 4s (179, 180), 9s (201, 202), 15s (P230), 36s (P326), 40s (367),
47s (401), 49s (406), 50s (410, 413), 53s (P426), 54s (P428), 59s (P453),
60s (P456), 61s (P464), 67s (P492), 68s (P496), 75s (P531), 76s (P535, P536),
77s (P538, P539), 78s (P545), 79s (P547), 81s (P555, P556), 82s (P561),
83s (P565), 84s (P568, P569, P570), 85s (P573), 92s (P609), 94s (P619),
95s (P624), 100s (P646), 102s (P655), 105s (P667), 106s (P670), 111s (P695),
126s (P764), 136s (P816), 145s (P854, P857), 148s (P871), 152s (P887),
153s (P893), 157s (P911), 176s (P999), 179s (P1014, P1015), 180s (P1017,
P1018), 181s (P1020), 184s (P1034), 185s (P1042), 191s (P1070), 195s (P1087),
197s (P1095, P1099), 202s (P1118), 208s (P1148), 210s (P1157, P1158),
215s (P1180, P1181), 224s (P1224), 226s (P1232), 229s (P1243), 231s (P1254),
235s (P1274), 243s (P1309, P1310), 244s (P1314), 261s (P1459), 262s (P1461,
P1463), 264s (P1470, P1471), 265s (P1472, P1473, P1474, P1475, P1476),
273s (P1513), 274s (P1517), 276s (P1527), 286s (1684), 287s (1686),
290s (1702), 298s (P1738), 301s (P1752), 302s (P1755, P1756), 303s (P1760),
305s (P1767), 313s (P1807), 322s (1875, 1878), 330s (1909, 1910), 331s (1914,
1915, 1916), 335s (P1931, P1933), 345s (P1985), 347s (P1991, P1993),
356s (P2031), 357s (P2036, P2038), 358s (P2046), 359s (P2048, P2049, P2050),
360s (P2051, P2052, P2053, P2054, P2055), 361s (P2056, P2058, P2059, P2060),
362s (P2062, P2063), 363s (P2065), 364s (P2072), 366s (P2079, P2080, P2082),
368s (P2091, P2092), 374s (P2120, P2121), 377s (P2135), 401s (P2247, P2249),
405s (P2265), 407s (P2277), 408s (P2281), 412s (P2302), 413s (P2305),
415s (P2312), 417s (P2322), 420s (P2336), 421s (P2340), 422s (P2343, P2345,
P2346), 423s (P2347, P2349, P2350), 424s (P2354, P2355, P2356), 425s (P2358),
430s (P2381), 432s (P2389), 434s (P2399), 436s (P2411), 437s (P2415),
438s (P2417, P2418, P2419), 439s (P2422, P2424), 440s (P2430), 442s (P2436,
P2439, P2440), 444s (P2446), 445s (P2450), 446s (P2457, P2459), 447s (P2462,
P2463), 448s (P2465, P2466, P2467), 449s (P2468, P2469, P2472), 450s (P2473,
P2476), 451s (P2479, P2480), 452s (P2481, P2482, P2484), 453s (P2488),
454s (P2491, P2493, P2494), 455s (P2495, P2496), 456s (P2499), 458s (P2508),
460s (P2521), 467s (P2554), 468s (P2556, P2557, P2559, P2560), 469s (P2563),
470s (P2566, P2567), 471s (P2575), 472s (P2578), 473s (P2583, P2584, P2585),
475s (P2591, P2593), 476s (P2598, P2600), 481s (P2625), 482s (P2627),
485s (P2646), 491s (P2672), 498s (P2703), 504s (P2733, P2734), 505s (P2741),
506s (P2743), 509s (P2753, P2754), 520s (P2811), 521s (P2812, P2813),
523s (P2826), 524s (P2831), 525s (P2833), 532s (2938), 534s (2952), 535s (2954,
2955), 536s (2958, 2959, 2960), 537s (2961), 538s (2967, 2968), 540s (2974),
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545s (P3001), 546s (P3006), 547s (P3010), 550s (P3025), 554s (P3040),
558s (P3062), 559s (P3066, P3067), 562s (P3079), 566s (3201, 3203, 3204),
567s (3206, 3207, 3208), 571s (3226), 573s (3237), 574s (3242), 592s (P3322),
594s (P3333, P3334), 598s (P3355), 606s (3416), 609s (3429, 3431), 611s (3440),
612s (3445), 616s (P3466), 621s (P3487), 623s (P3499), 628s (P3519, P3520,
P3521), 632s (P3539, P3541), 637s (P3562, P3563), 640s (P3577), 642s (P3587),
644s (P3594, P3595), 647s (P3610), 648s (P3613), 649s (P3617), 655s (P3645),
656s (P3653), 665s (P3698), 666s (P3701), 669s (P3715), 671s (P3722, P3725),
677s (P3755), 678s (P3756), 680s (P3766), 682s (P3778), 683s (P3780, P3781,
P3783), 684s (P3787, P3788), 685s (P3790, P3791, P3792), 686s (P3797, P3798),
687s (P3799), 714s (P3932, P3934), 716s (P3940), 717s (P3946, P3947),
741s (P4057), 753s (P4117), 755s (P4126), 758s (P4142), 759s (P4147),
760s (P4149), 762s (P4160, P4161), 763s (P4164), 791s (P4306), 793s (P4314),
794s (P4319), 795s (P4326), 796s (P4329), 798s (P4337), 799s (P4342),
800s (P4350), 801s (P4351, P4354, P4355), 803s (P4365), 807s (P4385),
808s (P4389), 809s (P4394), 814s (P4419), 815s (P4421), 817s (P4430),
821s (4502), 822s (4507), 827s (P4534, P4536), 828s (P4537), 830s (P4547),
836s (P4578), 837s (P4579), 840s (P4594), 849s (4661), 856s (4701), 857s (4706,
4707, 4708), 858s (4709, 4710, 4711), 859s (4713), 864s (P4737), 867s (P4751),
875s (P4788), 879s (P4805, P4806), 885s (4859, 4862), 886s (4865), 887s (4871,
4872), 892s (4894, 4896), 895s (4910, 4911), 913s (P4994), 915s (P5006),
916s (P5007, P5009, P5010)

Mucins and mucus physiology
831s (P4551)

Multidrug resistance
46s (395), 56s (P439), 142s (P843), 481s (P2622)

Muscle strength
10s (207), 22s (P260), 26s (P283), 27s (P285), 156s (P910), 203s (P1124),
226s (P1230), 231s (P1255), 232s (P1258), 234s (P1268), 236s (P1275),
238s (P1286, P1287, P1288), 239s (P1290, P1291), 240s (P1298), 242s (P1305),
243s (P1310, P1311), 260s (1453, 1456), 278s (P1535), 326s (1890),
371s (P2104, P2107, P2108), 372s (P2110, P2113), 378s (P2140), 381s (P2153),
541s (2979), 543s (P2993), 644s (P3597), 656s (P3650, P3651), 657s (P3654,
P3655, P3656), 678s (P3757), 825s (4521), 833s (P4560), 879s (P4806)

Muscular dystrophy
226s (P1233), 364s (P2073), 369s (P2095), 732s (P4014), 915s (P5003)

Mutation
17s (P238, P239), 33s (P313), 58s (P446, P448), 96s (P626, P627), 132s (P798),
269s (P1493), 300s (P1747), 315s (P1818), 339s (P1955), 340s (P1956, P1957,
P1958), 344s (P1976, P1977), 347s (P1994), 357s (P2036), 404s (P2262),
422s (P2344), 505s (P2736, P2737, P2738), 507s (P2746), 513s (P2777),
541s (2983), 564s (P3089), 622s (P3493), 645s (P3600), 690s (P3817),
715s (P3936, P3938), 735s (P4030), 790s (P4297, P4299), 791s (P4304),
804s (P4371), 805s (P4373), 809s (P4393), 833s (P4560), 848s (4655),
853s (4688), 896s (4916)

Mycobacterial infections
442s (P2438), 501s (P2721), 550s (P3025)

Mycobacterium
16s (P236), 32s (P307, P309), 59s (P453), 273s (P1511), 296s (1728),
313s (P1809), 314s (P1810, P1813), 315s (P1817, P1818), 316s (P1823, P1824),
317s (P1825, P1826), 328s (1899), 336s (P1936), 435s (P2406), 463s (P2533),
467s (P2551), 471s (P2572), 472s (P2579), 473s (P2583, P2586), 477s (P2602),
479s (P2613, P2614, P2616), 480s (P2617), 481s (P2622), 482s (P2629),
485s (P2643, P2645), 486s (P2648), 487s (P2651, P2653), 488s (P2656, P2659),
490s (P2668), 491s (P2671), 494s (P2684), 495s (P2688), 496s (P2693, P2694),
497s (P2697), 499s (P2708), 500s (P2713, P2714, P2716), 501s (P2720),
502s (P2724, P2725), 601s (3394, 3396, 3397), 621s (P3491), 690s (P3814),
805s (P4373), 806s (P4378, P4380), 808s (P4388), 809s (P4391, P4394),
810s (P4396), 813s (P4416), 814s (P4417), 892s (4894, 4899), 910s (P4981,
P4983), 913s (P4995)

Myeloperoxidase
133s (P799), 333s (1926), 334s (1927), 579s (P3261), 691s (P3821), 736s (P4033)

Myosin
10s (206), 136s (P816)

N-acetylcysteine
78s (P544), 99s (P638), 129s (P783), 346s (P1990), 592s (P3325), 611s (3443),
710s (P3911), 799s (P4341)

Nasal and upper airway mucosa
116s (P718), 141s (P837), 172s (P981), 744s (P4071)

Nasal CPAP
399s (P2238)

Nasal polyposis
174s (P992), 321s (1873), 563s (P3085), 570s (3223), 859s (4715)

Neonatal lung disease
351s (P2012), 794s (P4318)

Neuromuscular disorders
369s (P2097)

Neutrophils
12s (214, 215), 38s (359), 51s (P416), 62s (P469, P470), 64s (P477), 90s (P598),
107s (P674), 115s (P709, P710), 118s (P727), 119s (P730, P732), 120s (P734,
P736), 121s (P738), 125s (P763), 128s (P776), 129s (P780), 131s (P788, P793),
134s (P804, P805), 136s (P814), 137s (P817), 167s (P960), 168s (P963),
169s (P966), 211s (P1165), 248s (1402), 251s (1416, 1418), 266s (P1478),
287s (1689), 291s (1704), 305s (P1767), 332s (1920), 346s (P1990),
465s (P2541), 467s (P2552), 532s (2941), 548s (P3015), 553s (P3037),
559s (P3066), 561s (P3073), 564s (P3089), 566s (3205), 578s (3257),
579s (P3260, P3261), 580s (P3267), 581s (P3273), 591s (P3319), 604s (3409,
3410), 611s (3443), 623s (P3499), 624s (P3501), 676s (P3749), 691s (P3821),
692s (P3826), 693s (P3831, P3833), 697s (P3852), 698s (P3857), 700s (P3868),
702s (P3876), 705s (P3888, P3893), 706s (P3895), 707s (P3900), 708s (P3904),
737s (P4037, P4040), 739s (P4046), 741s (P4056, P4057), 743s (P4068),
748s (P4093), 749s (P4098), 752s (P4110), 786s (P4277), 792s (P4307),
800s (P4350), 802s (P4357), 818s (4492), 819s (4495), 820s (4499),
839s (P4592), 840s (P4594), 853s (4689), 854s (4694), 860s (4717, 4718),
871s (P4770), 872s (P4771), 875s (P4785)

Nitric oxide
1s (167), 3s (173, 177), 4s (178, 180, 181), 5s (183), 6s (188), 10s (206, 207),
11s (211), 12s (217), 13s (218, 221, 222), 14s (223, P226), 15s (P228, P229, P230,
P231), 16s (P232, P233, P234, P235, P236), 17s (P237, P239, P241), 18s (P243,
P244), 19s (P246), 21s (P255, P257), 22s (P262), 23s (P264, P267), 25s (P275,
P276, P278, P279), 26s (P280, P282), 27s (P287), 28s (P291), 29s (P293, P294),
30s (P298, P299, P300), 31s (P304), 32s (P307, P308), 33s (P312), 34s (P315,
P317, P319), 35s (P320, P321, P322), 36s (P326), 37s (355, 356), 38s (357, 358),
39s (365), 40s (366, 368), 41s (370), 42s (375), 43s (378, 380, 381, 383),
45s (389, 391), 46s (394, 396, 397), 48s (403, 404), 49s (406, 407), 50s (411,
413), 51s (P416, P417, P418), 53s (P423, P426), 54s (P427, P428), 55s (P433,
P436), 57s (P441, P443, P444, P445), 58s (P449, P450), 59s (P453, P455),
60s (P456, P457, P458), 61s (P461, P462, P465), 62s (P467, P468), 63s (P471,
P475), 64s (P478, P479), 65s (P480, P481, P482, P483, P484), 66s (P486, P488),
67s (P494), 69s (P499, P501, P502), 70s (P506), 71s (P508, P509, P510),
72s (P513, P514), 73s (P518, P519, P521), 74s (P526), 75s (P528, P530, P531),
76s (P532), 77s (P540), 78s (P545), 80s (P553), 81s (P555), 82s (P561),
83s (P563, P564, P565), 84s (P568, P571), 85s (P573, P574, P576), 87s (P581,
P584), 88s (P587), 89s (P591, P593, P594), 90s (P596), 91s (P601, P603, P604),
92s (P607, P609), 93s (P613), 94s (P619), 95s (P620, P622), 96s (P625),
98s (P636, P637), 99s (P638), 100s (P643), 102s (P651), 104s (P661, P663, P664),
105s (P666, P667), 106s (P670), 107s (P674, P675), 109s (P683, P684, P685),
111s (P691, P693), 112s (P697), 113s (P700), 114s (P707), 115s (P709, P710),
116s (P715, P716, P717), 117s (P722), 118s (P725, P727), 119s (P730, P732),
120s (P734, P735, P737), 121s (P742), 122s (P743), 123s (P752), 124s (P755),
125s (P761), 126s (P764), 130s (P784, P786), 131s (P789, P793), 132s (P794),
136s (P814), 137s (P820, P821), 138s (P822, P823, P824), 139s (P829),
140s (P831, P833, P834), 141s (P837, P838), 142s (P841, P843), 145s (P854,
P857, P858), 146s (P861), 147s (P863, P865), 148s (P868, P869, P870),
151s (P883, P886), 152s (P887, P888, P889, P890), 153s (P895), 154s (P897),
155s (P903, P904), 156s (P909), 157s (P914), 158s (P916, P918), 161s (P929,
P931, P932), 163s (P939, P940, P941, P942), 164s (P945, P947), 165s (P948,
P949, P952), 166s (P955), 167s (P959), 168s (P964), 170s (P970, P972, P973),
172s (P979, P982), 173s (P983, P984, P986), 174s (P988, P989), 175s (P993),
177s (P1001), 178s (P1006, P1008), 179s (P1011, P1014), 180s (P1018),
181s (P1021), 182s (P1026, P1029), 184s (P1034, P1036), 185s (P1041, P1043),
186s (P1044, P1047, P1048), 187s (P1050, P1051), 188s (P1053, P1054, P1056),
189s (P1061), 190s (P1064), 191s (P1067), 192s (P1073, P1074), 193s (P1077),
194s (P1085), 195s (P1086), 196s (P1093), 198s (P1101, P1102), 199s (P1109),
200s (P1112), 201s (P1114, P1116), 202s (P1118, P1120), 203s (P1124, P1126),
204s (P1129), 205s (P1131), 206s (P1138), 207s (P1144, P1145), 208s (P1147,
P1148, P1151), 209s (P1152, P1154), 210s (P1158, P1159, P1160), 211s (P1161,
P1163, P1165), 213s (P1170), 214s (P1176, P1177, P1178), 215s (P1180, P1181,
P1182), 216s (P1187, P1188), 217s (P1193), 218s (P1194, P1196, P1197),
220s (P1207), 221s (P1208), 222s (P1212, P1215, P1216), 223s (P1217, P1220),
224s (P1224), 225s (P1226, P1229), 226s (P1233), 227s (P1238), 228s (P1241,
P1242), 229s (P1244, P1247), 230s (P1248, P1250), 231s (P1255, P1256, P1257),
233s (P1265), 234s (P1271), 235s (P1272, P1273), 236s (P1275, P1276, P1279),
238s (P1286), 240s (P1296, P1297, P1298), 241s (P1300, P1301, P1303),
242s (P1304, P1308), 243s (P1309, P1310, P1312), 245s (P1321), 248s (1403,
1404), 249s (1406, 1408), 250s (1410, 1411), 251s (1417), 253s (1426, 1427),
255s (1432, 1433), 256s (1436), 258s (1444), 260s (1455, 1456), 264s (P1468,
P1469), 265s (P1476), 266s (P1481), 267s (P1484, P1485), 269s (P1493),
270s (P1499), 271s (P1502, P1505), 272s (P1510), 273s (P1514), 274s (P1515),
275s (P1522), 276s (P1525, P1526), 277s (P1529, P1530), 278s (P1535),
280s (P1541, P1543), 281s (P1546, P1549), 282s (P1550), 283s (P1558, P1559),
286s (1684), 287s (1688), 288s (1692, 1693, 1694), 289s (1695, 1696, 1698),
290s (1701, 1703), 291s (1707), 293s (1715, 1716), 294s (1717, 1719, 1721),
295s (1724), 296s (1727, 1729), 297s (1734), 298s (P1737), 299s (P1741),
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300s (P1745, P1749), 301s (P1750, P1751, P1752), 303s (P1758), 304s (P1764),
306s (P1771, P1774, P1775), 307s (P1779), 308s (P1781, P1782, P1785),
309s (P1787), 310s (P1792), 311s (P1796, P1797, P1799), 313s (P1808, P1809),
314s (P1813), 315s (P1816), 317s (P1828), 319s (P1835, P1836), 320s (P1841),
321s (1874), 322s (1878), 323s (1881), 324s (1882, 1883), 325s (1886, 1888),
326s (1890, 1892), 327s (1895, 1898), 329s (1903, 1906), 330s (1910, 1911),
331s (1912), 333s (1924, 1925, 1926), 334s (1927), 336s (P1938, P1940),
339s (P1953, P1954, P1955), 340s (P1958), 341s (P1962, P1965), 342s (P1969,
P1970), 343s (P1971), 344s (P1976, P1977), 345s (P1983, P1984), 346s (P1988),
347s (P1993), 349s (P2000, P2001, P2004), 350s (P2009), 351s (P2010),
352s (P2015), 354s (P2022, P2023, P2026), 355s (P2029), 358s (P2043, P2044),
361s (P2057), 362s (P2063), 363s (P2066, P2067, P2068), 364s (P2069, P2070,
P2072, P2073), 365s (P2075, P2077), 367s (P2084, P2088), 368s (P2089, P2091),
369s (P2096), 370s (P2099, P2101), 371s (P2104, P2105, P2106, P2108),
372s (P2111), 373s (P2116), 375s (P2124), 376s (P2128, P2129, P2131),
377s (P2136), 378s (P2137, P2141), 379s (P2142), 380s (P2147), 381s (P2154,
P2156), 383s (P2164), 384s (P2165, P2166, P2167, P2168), 385s (P2172, P2173),
386s (P2174, P2177), 387s (P2180, P2181), 388s (P2185, P2188), 389s (P2191),
390s (P2194, P2197), 391s (P2200), 392s (P2204), 393s (P2209, P2210),
394s (P2215), 395s (P2220), 396s (P2223, P2224, P2226, P2227), 397s (P2228),
398s (P2232, P2234, P2235), 399s (P2238), 400s (P2242, P2243, P2244),
401s (P2247, P2248), 402s (P2250, P2252, P2253, P2254), 403s (P2257, P2258),
404s (P2260, P2262, P2263, P2264), 405s (P2268, P2269), 407s (P2276, P2279,
P2280), 409s (P2287, P2289), 410s (P2290, P2292, P2293), 411s (P2294, P2297),
413s (P2303, P2306, P2307), 414s (P2308, P2310), 415s (P2313, P2314),
416s (P2316), 418s (P2324, P2325), 419s (P2331), 420s (P2335, P2336, P2337),
421s (P2338, P2340), 422s (P2342, P2344, P2345, P2346), 423s (P2347, P2349),
425s (P2357, P2360), 426s (P2361, P2362, P2364, P2365), 427s (P2366),
428s (P2371, P2372, P2373, P2375), 429s (P2377, P2379), 430s (P2381, P2383,
P2384), 431s (P2386, P2388), 432s (P2392), 433s (P2394, P2396, P2397),
434s (P2398, P2400), 435s (P2403, P2406), 436s (P2408), 437s (P2415),
438s (P2417, P2418), 439s (P2422), 440s (P2427, P2429, P2430), 442s (P2436,
P2437, P2440), 443s (P2444), 445s (P2454), 446s (P2456, P2457, P2459),
448s (P2465), 452s (P2483, P2484), 453s (P2487, P2490), 455s (P2497),
456s (P2498, P2500), 457s (P2503, P2504, P2505, P2506, P2507), 458s (P2510),
460s (P2518, P2520), 462s (P2528, P2529, P2530), 463s (P2535), 464s (P2539),
465s (P2541, P2542, P2543, P2544, P2545), 466s (P2549, P2550), 467s (P2551,
P2552, P2555), 468s (P2556, P2560), 469s (P2562), 470s (P2568, P2570),
471s (P2576), 473s (P2584, P2586), 474s (P2589), 475s (P2594), 476s (P2597),
477s (P2605), 478s (P2606, P2608, P2610), 482s (P2626, P2629), 483s (P2631,
P2632, P2633), 484s (P2638), 485s (P2642, P2646), 486s (P2649, P2650),
487s (P2652, P2655), 488s (P2657), 489s (P2663, P2664), 490s (P2665),
491s (P2670), 492s (P2676, P2678), 493s (P2682), 494s (P2684), 496s (P2696),
498s (P2703, P2704), 499s (P2708), 500s (P2712, P2713), 501s (P2721),
502s (P2722), 503s (P2730), 504s (P2734), 505s (P2737, P2740), 506s (P2743,
P2744), 507s (P2748), 509s (P2756, P2757), 510s (P2760, P2762), 511s (P2763,
P2765, P2766), 512s (P2768, P2771), 513s (P2773, P2774, P2775, P2776),
515s (P2783, P2784, P2785, P2786), 516s (P2790), 517s (P2794), 519s (P2805),
520s (P2807, P2809, P2811), 521s (P2812, P2813, P2814, P2816), 522s (P2817,
P2820, P2821), 523s (P2824), 524s (P2827, P2829, P2831), 525s (P2834),
526s (P2836, P2837), 529s (P2850, P2854), 530s (2933), 531s (2936),
532s (2938), 533s (2943, 2946), 534s (2952), 537s (2961, 2962, 2964, 2965),
538s (2969), 540s (2974, 2976, 2978), 541s (2979, 2980, 2981, 2982, 2983),
546s (P3003, P3006), 547s (P3009), 548s (P3011, P3013), 549s (P3016),
551s (P3026), 552s (P3032, P3033), 553s (P3034, P3037), 555s (P3043, P3044),
556s (P3053), 557s (P3057, P3058, P3059), 558s (P3060, P3062), 560s (P3070,
P3071, P3072), 561s (P3075), 563s (P3085), 564s (P3089), 565s (P3097),
566s (3202, 3204), 567s (3208), 568s (3211), 571s (3225), 572s (3233),
573s (3234), 574s (3239), 575s (3245), 576s (3250), 577s (3254), 578s (3258),
579s (P3261, P3262, P3264), 580s (P3265), 581s (P3274), 582s (P3277),
583s (P3279, P3280, P3281, P3282, P3283), 584s (P3284, P3286), 585s (P3290,
P3293), 586s (P3294), 587s (P3302), 588s (P3307), 589s (P3309), 590s (P3316),
591s (P3317), 592s (P3322, P3323, P3324, P3325), 593s (P3327, P3328),
595s (P3337, P3341), 596s (P3345), 597s (P3347, P3350), 598s (P3352),
599s (P3357, P3358, P3360, P3361), 600s (P3362, P3363), 601s (3397),
602s (3398, 3400, 3403), 603s (3404, 3405, 3406), 607s (3422, 3423),
608s (3425, 3426, 3428), 609s (3429, 3431), 611s (3439, 3441, 3442),
612s (3446), 614s (P3457), 615s (P3458, P3461), 616s (P3463, P3465, P3466,
P3467), 617s (P3469), 618s (P3472), 619s (P3477, P3480, P3481), 620s (P3485),
623s (P3498), 624s (P3501), 626s (P3509, P3510, P3511, P3512, P3513),
627s (P3514, P3515), 628s (P3520, P3521), 629s (P3526), 630s (P3528),
631s (P3532, P3533, P3535), 632s (P3537, P3538, P3539, P3541), 633s (P3544,
P3545), 634s (P3546), 636s (P3555, P3556), 638s (P3565, P3568), 639s (P3572,
P3573), 640s (P3574, P3575), 641s (P3580, P3581, P3582), 642s (P3586, P3587),
644s (P3593, P3596, P3597), 645s (P3598), 646s (P3605, P3606), 647s (P3610),
648s (P3613, P3614, P3616), 649s (P3617, P3619, P3621), 650s (P3623, P3625),
652s (P3631), 653s (P3635), 654s (P3641, P3642, P3643), 655s (P3647),
656s (P3653), 657s (P3654), 658s (P3661), 659s (P3666, P3667, P3668, P3669),
660s (P3671, P3674), 661s (P3676), 662s (P3680, P3681, P3682), 663s (P3685,
P3687, P3688), 665s (P3696), 666s (P3701, P3702), 667s (P3705), 668s (P3708,
P3709, P3710), 669s (P3713, P3714, P3715), 670s (P3718), 671s (P3723, P3724),
672s (P3726, P3728), 673s (P3733), 674s (P3736, P3737, P3738), 675s (P3743),
676s (P3746), 677s (P3753), 678s (P3756, P3759), 679s (P3760, P3761),
680s (P3766, P3767), 681s (P3772), 682s (P3775, P3776, P3778), 683s (P3782,
P3783), 684s (P3784, P3785, P3786, P3787), 685s (P3791, P3792), 687s (P3799,

P3802), 688s (P3804, P3805), 689s (P3809), 690s (P3814, P3816), 691s (P3822,
P3823), 692s (P3824, P3827, P3828), 693s (P3829, P3830), 694s (P3835, P3837),
695s (P3840, P3842, P3843), 697s (P3849, P3851, P3852), 698s (P3855),
699s (P3859, P3862), 700s (P3865, P3866), 702s (P3876, P3877), 704s (P3887),
705s (P3888, P3893), 706s (P3894), 707s (P3902), 708s (P3905, P3906),
710s (P3914), 712s (P3921, P3923), 713s (P3926, P3927, P3929), 714s (P3931,
P3933), 715s (P3935, P3937, P3938), 716s (P3943), 717s (P3944, P3946),
718s (P3948, P3950, P3951), 719s (P3952, P3953, P3955), 720s (P3957, P3958,
P3959, P3960), 721s (P3961, P3962, P3965), 722s (P3967, P3968), 723s (P3971,
P3972, P3973), 724s (P3974, P3977), 725s (P3982), 726s (P3984, P3985, P3987,
P3988), 727s (P3992), 728s (P3994, P3995, P3996), 729s (P3998, P4001),
730s (P4003, P4004, P4005, P4006), 731s (P4008, P4009, P4010), 733s (P4020,
P4021), 734s (P4023, P4025, P4026), 735s (P4031), 736s (P4032, P4035),
737s (P4038), 738s (P4043, P4044, P4045), 739s (P4046, P4049, P4050),
740s (P4052, P4055), 741s (P4058), 742s (P4060), 743s (P4065, P4066, P4069),
744s (P4073), 745s (P4075, P4076, P4077), 746s (P4081), 747s (P4084, P4088),
748s (P4091), 752s (P4111, P4112), 753s (P4116), 754s (P4122), 755s (P4127),
756s (P4131, P4132), 758s (P4140, P4142, P4143), 760s (P4149, P4152),
761s (P4154, P4156, P4157), 763s (P4162, P4163), 764s (P4167, P4169),
765s (P4171, P4172, P4173, P4174), 766s (P4176, P4177, P4178), 768s (P4186),
769s (P4191, P4194), 770s (P4197, P4199), 771s (P4203), 772s (P4206, P4207),
773s (P4211), 774s (P4215), 776s (P4228), 777s (P4231), 778s (P4237, P4238),
779s (P4242), 780s (P4246, P4249), 781s (P4250, P4252, P4253), 782s (P4255,
P4258), 783s (P4261, P4262, P4264), 784s (P4265, P4268, P4269), 785s (P4274),
786s (P4276, P4277, P4278), 787s (P4282), 788s (P4287), 789s (P4292, P4293,
P4295), 790s (P4298, P4299), 791s (P4302), 792s (P4307), 793s (P4314),
794s (P4321), 795s (P4325, P4326), 796s (P4329), 797s (P4333), 798s (P4339),
799s (P4342, P4344), 800s (P4347, P4348), 801s (P4353, P4354, P4355),
802s (P4358), 804s (P4366, P4368), 805s (P4374, P4375, P4376), 808s (P4386,
P4388), 809s (P4393, P4394), 810s (P4397, P4398), 812s (P4409), 813s (P4411,
P4414, P4415, P4416), 814s (P4417), 815s (P4423, P4424), 816s (P4425),
817s (P4431, P4433), 819s (4493, 4496), 820s (4499, 4500, 4501), 822s (4506,
4509), 823s (4514), 824s (4515, 4516, 4517), 825s (4519), 826s (4524, 4525,
4526), 827s (4528, P4535), 828s (P4539, P4540), 829s (P4543), 830s (P4546,
P4548), 831s (P4552), 832s (P4556), 833s (P4560, P4561), 834s (P4563),
835s (P4569, P4571, P4572), 836s (P4573, P4574, P4575, P4576), 838s (P4586),
840s (P4594, P4597), 841s (P4599, P4602), 842s (P4606), 843s (P4609),
844s (P4612, P4614), 845s (P4617), 846s (P4622, P4624, P4625), 848s (4656,
4657), 849s (4660, 4670), 850s (4674), 851s (4677), 852s (4680, 4682, 4683,
4684), 853s (4688), 854s (4693), 856s (4701, 4702), 858s (4710), 859s (4714,
4715, 4716), 860s (4718, 4719), 861s (4722, 4723), 862s (4725, 4726),
863s (P4730, P4732), 864s (P4736), 866s (P4743, P4746), 868s (P4752, P4755),
869s (P4760), 870s (P4763, P4765), 872s (P4774), 873s (P4777, P4779),
874s (P4780, P4781, P4782, P4783), 878s (P4799, P4801), 879s (P4803, P4804),
880s (P4808, P4809, P4811), 881s (P4813), 882s (P4819, P4822), 883s (P4823,
P4828), 886s (4865, 4866), 887s (4872), 888s (4873, 4875, 4876), 890s (4885,
4886), 891s (4889, 4890), 893s (4900), 895s (4909, 4910, 4911), 896s (4916),
897s (P4918, P4919), 898s (P4925, P4926), 899s (P4927, P4928, P4929, P4931),
900s (P4933, P4934, P4935), 903s (P4946), 904s (P4952), 905s (P4955),
906s (P4964), 907s (P4965), 909s (P4977), 911s (P4984, P4987), 912s (P4989),
913s (P4997), 914s (P5000), 916s (P5009)

Nitric oxide: synthase and nitric oxide inhibitors
49s (407), 102s (P651), 131s (P793), 132s (P794), 152s (P890), 170s (P972),
290s (1703), 515s (P2785), 729s (P4001)

Nitrite
152s (P890), 167s (P959), 203s (P1126), 515s (P2784), 557s (P3059),
721s (P3961)

Nitrogen dioxide
178s (P1006), 185s (P1039, P1042), 306s (P1774), 592s (P3322), 611s (3439,
3441), 707s (P3899)

Nodules
16s (P236), 18s (P242), 44s (387), 85s (P576), 86s (P579), 87s (P583),
89s (P593), 99s (P639), 163s (P942), 211s (P1163), 275s (P1522), 345s (P1984),
424s (P2353), 439s (P2424), 458s (P2508), 459s (P2516), 461s (P2523),
475s (P2594), 488s (P2659), 498s (P2706), 505s (P2740), 506s (P2745),
511s (P2763), 523s (P2822, P2826), 559s (P3065), 635s (P3554), 636s (P3555),
647s (P3607), 648s (P3613), 658s (P3661, P3662), 660s (P3670, P3673),
665s (P3699), 666s (P3700, P3702), 673s (P3732), 674s (P3738), 675s (P3745),
780s (P4248), 795s (P4324), 801s (P4352), 816s (P4425), 818s (P4435),
857s (4704), 900s (P4935)

Noninvasive ventilation
82s (P561), 83s (P565), 236s (P1278), 244s (P1318), 246s (P1328), 254s (1431),
255s (1435), 346s (P1988), 359s (P2049), 360s (P2051), 365s (P2074, P2075,
P2078), 366s (P2079, P2081, P2082, P2083), 367s (P2085, P2087), 368s (P2093),
369s (P2095, P2096, P2097, P2098), 370s (P2100, P2101), 377s (P2136),
389s (P2189), 530s (P2855), 539s (2970, 2971), 540s (2974), 614s (P3457),
616s (P3465), 683s (P3780, P3781, P3783), 684s (P3786), 685s (P3789, P3790,
P3792), 686s (P3794, P3795, P3796, P3798), 730s (P4003), 781s (P4250),
832s (P4554), 837s (P4579), 861s (4723), 916s (P5007)
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Nursing care
91s (P604), 246s (P1328)

Nutrition and diet
52s (P422), 77s (P538), 106s (P672), 122s (P744), 135s (P807), 145s (P857),
165s (P950), 210s (P1159), 296s (1727), 326s (1893), 361s (P2060),
399s (P2237), 440s (P2428), 512s (P2770), 513s (P2775), 515s (P2787),
535s (2955), 556s (P3053), 567s (3206), 611s (3439, 3441), 620s (P3482, P3484,
P3486), 666s (P3703), 695s (P3843), 700s (P3865), 742s (P4061), 749s (P4099),
752s (P4111), 790s (P4296), 791s (P4302), 811s (P4401), 835s (P4570),
839s (P4592), 908s (P4971), 915s (P5003)

Obesity
10s (205), 21s (P257), 28s (P290), 35s (P320), 36s (P326), 67s (P492),
73s (P521), 75s (P528), 111s (P694), 160s (P925), 165s (P950), 174s (P988,
P989, P990), 175s (P995), 176s (P998), 179s (P1013), 182s (P1027, P1029),
197s (P1099), 203s (P1125), 210s (P1159), 228s (P1239), 232s (P1259),
237s (P1284), 238s (P1286), 246s (P1326), 252s (1422), 253s (1425, 1426),
254s (1428), 256s (1436), 274s (P1515), 281s (P1546), 300s (P1746),
302s (P1756), 303s (P1760), 352s (P2017), 357s (P2036, P2040), 363s (P2067),
365s (P2075), 367s (P2085), 368s (P2092, P2093), 369s (P2097), 371s (P2107),
373s (P2117), 381s (P2154), 388s (P2186), 389s (P2189, P2192), 393s (P2212),
394s (P2215), 396s (P2226), 397s (P2229), 398s (P2232, P2234), 399s (P2237),
402s (P2254), 404s (P2260), 406s (P2270, P2275), 429s (P2376), 441s (P2435),
527s (P2843), 539s (2972), 555s (P3044, P3047), 556s (P3050, P3053),
574s (3242), 616s (P3465), 617s (P3471), 642s (P3587), 656s (P3649),
657s (P3656), 683s (P3782), 684s (P3786), 685s (P3793), 695s (P3843),
710s (P3915), 712s (P3922), 728s (P3995), 731s (P4009), 741s (P4058),
763s (P4165), 783s (P4262, P4263), 784s (P4265, P4266), 787s (P4280),
799s (P4341, P4342, P4343), 800s (P4346, P4349), 801s (P4351), 829s (P4544),
839s (P4592), 879s (P4804), 890s (4887), 897s (P4919), 898s (P4923, P4926),
899s (P4928), 905s (P4957), 906s (P4962)

Obstructive sleep apnoea
28s (P290), 65s (P484), 156s (P907), 174s (P991), 246s (P1326), 253s (1424,
1425, 1426, 1427), 254s (1428), 289s (1697), 298s (P1738), 299s (P1740, P1741,
P1742, P1744), 300s (P1746), 301s (P1750, P1751, P1752, P1753, P1754),
367s (P2085, P2086), 369s (P2097), 379s (P2143), 388s (P2186, P2187),
389s (P2190, P2192), 390s (P2194, P2195, P2198, P2199), 391s (P2200, P2202),
392s (P2204, P2205, P2206, P2208), 393s (P2210, P2211), 394s (P2215, P2217,
P2218), 395s (P2219, P2220, P2221), 396s (P2224, P2225, P2227), 397s (P2228,
P2229, P2230), 398s (P2232, P2233, P2234, P2235), 399s (P2238, P2239),
400s (P2242, P2243, P2244, P2245), 401s (P2246, P2249), 402s (P2252, P2253,
P2254), 403s (P2257), 404s (P2260, P2261, P2263, P2264), 405s (P2265, P2267,
P2268, P2269), 406s (P2270, P2272, P2273), 407s (P2276, P2277, P2278,
P2279), 527s (P2843), 555s (P3044, P3046, P3047, P3048), 556s (P3049, P3050),
557s (P3055, P3057, P3059), 558s (P3060, P3061), 573s (3237, 3238),
574s (3239, 3240, 3241), 575s (3243, 3246, 3247), 614s (P3454, P3456),
615s (P3461), 616s (P3463, P3464, P3465, P3466, P3467), 617s (P3468, P3469,
P3470, P3471), 629s (P3525), 710s (P3914, P3915), 711s (P3916, P3919, P3920),
712s (P3921, P3922, P3923, P3924, P3925), 713s (P3926, P3927, P3929),
714s (P3931), 716s (P3943), 772s (P4206), 777s (P4231), 841s (P4602),
904s (P4952, P4954), 905s (P4955, P4956, P4957, P4958, P4959), 906s (P4963,
P4964), 907s (P4966)

Obstructive sleep apnoea: therapy
713s (P3927)

Occupational
6s (188), 27s (P285), 35s (P320, P323), 80s (P552), 99s (P638), 178s (P1006),
184s (P1035), 187s (P1049), 188s (P1053, P1056), 189s (P1058), 190s (P1063,
P1065), 191s (P1067, P1069), 194s (P1085), 230s (P1251), 305s (P1768),
328s (1902), 329s (1903, 1905, 1906, 1907), 470s (P2570), 478s (P2608),
486s (P2650), 497s (P2701), 504s (P2732), 524s (P2831), 591s (P3318),
592s (P3322), 593s (P3328), 625s (P3508), 657s (P3658), 680s (P3768),
738s (P4042), 752s (P4111), 756s (P4130), 764s (P4169, P4170), 765s (P4171,
P4172, P4173), 766s (P4177, P4179), 767s (P4183, P4184), 768s (P4187, P4188,
P4190), 769s (P4194, P4195), 771s (P4204), 772s (P4208), 862s (4725),
880s (P4810), 899s (P4930), 900s (P4936), 901s (P4937, P4938, P4939, P4940),
902s (P4941, P4942, P4944), 903s (P4945, P4946, P4948)

Occupational asthma
593s (P3328), 765s (P4171, P4173), 766s (P4179), 771s (P4204), 901s (P4938,
P4939), 902s (P4941, P4942, P4944), 903s (P4946, P4948)

Occupational exposure
6s (188), 35s (P320), 184s (P1035), 191s (P1067, P1069), 194s (P1085),
305s (P1768), 329s (1903, 1905, 1906, 1907), 504s (P2732), 680s (P3768),
752s (P4111), 756s (P4130), 765s (P4171, P4172), 766s (P4177), 767s (P4183,
P4184), 768s (P4190), 769s (P4194, P4195), 772s (P4208), 899s (P4930),
900s (P4936), 902s (P4942), 903s (P4945)

Ofloxacin
46s (397), 482s (P2626, P2628), 589s (P3308)

Overlap syndrome
156s (P907), 300s (P1746), 368s (P2093), 369s (P2097), 616s (P3467),
732s (P4016)

Oximetry
20s (P250), 104s (P664), 155s (P902), 156s (P907), 227s (P1238), 255s (1435),
285s (1677), 304s (P1766), 367s (P2085), 369s (P2097), 380s (P2146),
384s (P2165), 392s (P2205), 415s (P2313), 434s (P2401), 616s (P3464),
618s (P3473, P3476), 619s (P3477), 621s (P3488), 657s (P3655), 665s (P3697),
669s (P3716), 677s (P3755), 682s (P3775), 712s (P3922), 794s (P4318),
796s (P4328), 831s (P4553), 887s (4872), 906s (P4960, P4962), 916s (P5011)

Oxygen consumption
10s (208), 43s (381), 203s (P1122), 279s (P1540), 280s (P1541), 352s (P2017),
382s (P2160), 427s (P2366), 543s (P2990, P2991), 554s (P3039), 610s (3437),
771s (P4202), 773s (P4212), 886s (4866), 889s (4878)

Oxygen therapy
20s (P250, P254), 77s (P540), 78s (P542), 81s (P556), 111s (P691, P693),
141s (P837), 155s (P906), 179s (P1014), 201s (P1114), 229s (P1243),
255s (1432), 292s (1712), 326s (1892), 345s (P1985), 359s (P2050), 360s (P2051,
P2052), 369s (P2094), 381s (P2151), 419s (P2328), 446s (P2458), 528s (P2849),
530s (P2856), 619s (P3478, P3480), 663s (P3685), 667s (P3707), 683s (P3783),
733s (P4017), 847s (P4628), 887s (4872)

Ozone
183s (P1032), 185s (P1039), 186s (P1044), 463s (P2535), 466s (P2546),
611s (3440), 698s (P3857), 770s (P4200), 818s (4492)

P53
98s (P636), 267s (P1485), 291s (1707), 340s (P1961), 344s (P1976),
348s (P1995), 592s (P3325), 610s (3436), 690s (P3815), 818s (P4436),
867s (P4749)

Paclitaxel
45s (390), 57s (P445), 513s (P2774), 521s (P2816)

Passive
36s (P325), 151s (P883), 171s (P975), 178s (P1006), 184s (P1035), 187s (P1049),
194s (P1085), 274s (P1518), 281s (P1548), 282s (P1552), 295s (1723),
297s (1733), 351s (P2013), 386s (P2176), 432s (P2391), 474s (P2590),
501s (P2719), 506s (P2744), 570s (3224), 578s (3258), 584s (P3285),
585s (P3289), 612s (3444), 620s (P3483), 622s (P3496), 642s (P3584),
651s (P3630), 705s (P3891), 747s (P4086), 766s (P4180), 829s (P4545),
855s (4696, 4698)

Passive smoking
36s (P325), 178s (P1006), 187s (P1049), 281s (P1548), 282s (P1552),
295s (1723), 506s (P2744), 570s (3224), 585s (P3289), 642s (P3584),
747s (P4086), 829s (P4545), 855s (4696, 4698)

Patient compliance
69s (P500), 157s (P913), 530s (P2855), 666s (P3700), 684s (P3787), 685s (P3792)

Patient education
79s (P549), 110s (P690), 242s (P1308), 478s (P2608), 512s (P2770),
528s (P2847), 621s (P3489), 650s (P3622, P3623), 653s (P3639), 656s (P3652),
685s (P3792), 746s (P4079), 785s (P4271), 903s (P4947), 911s (P4987)

PCR
8s (196), 9s (199), 10s (206), 11s (212, 213), 12s (217), 33s (P313), 39s (363),
44s (384, 386), 45s (389), 53s (P424), 55s (P432, P434, P436), 56s (P439, P440),
57s (P441, P443), 58s (P446), 63s (P471), 64s (P477), 67s (P492), 70s (P505),
71s (P510), 73s (P517, P518), 105s (P669), 106s (P673), 107s (P675),
113s (P702), 114s (P707), 115s (P709, P712), 117s (P719), 119s (P730),
122s (P745), 123s (P749, P750, P752, P753), 124s (P754, P756, P758),
125s (P762), 126s (P768), 127s (P770, P772), 128s (P774, P777), 131s (P789),
132s (P795), 143s (P847), 144s (P851), 151s (P883), 169s (P968), 207s (P1146),
208s (P1147, P1149), 209s (P1153), 210s (P1158), 211s (P1162, P1165),
212s (P1167), 247s (1399), 248s (1401), 258s (1446), 266s (P1477),
268s (P1487), 288s (1692), 290s (1701), 291s (1704, 1705), 294s (1720),
297s (1733), 298s (1736), 309s (P1787), 314s (P1813), 316s (P1822, P1823),
317s (P1825, P1826), 319s (P1835, P1836, P1839), 336s (P1938), 339s (P1951,
P1953), 340s (P1957, P1958, P1961), 342s (P1966), 344s (P1976, P1977),
348s (P1997, P1999), 349s (P2000), 350s (P2005, P2006, P2008), 443s (P2444),
445s (P2450), 446s (P2458), 447s (P2460), 448s (P2464), 454s (P2492),
456s (P2498, P2499, P2501), 458s (P2508, P2512), 459s (P2513), 460s (P2518,
P2520), 466s (P2547, P2550), 467s (P2555), 488s (P2658, P2659), 491s (P2671),
492s (P2675), 496s (P2692), 500s (P2716), 505s (P2736, P2738, P2741),
517s (P2795), 524s (P2828), 531s (2934), 533s (2944), 534s (2948, 2949),
542s (2986, 2988), 547s (P3008), 548s (P3015), 549s (P3017, P3018),
550s (P3021, P3022), 556s (P3049), 558s (P3062), 562s (P3079, P3081),
563s (P3085), 564s (P3092), 566s (3204), 572s (3232), 579s (P3260),
580s (P3268), 591s (P3321), 594s (P3332, P3336), 596s (P3346), 601s (3395),
609s (3430), 613s (3449), 621s (P3491), 622s (P3493, P3495), 628s (P3521),
676s (P3749), 687s (P3800, P3802), 688s (P3805, P3808), 689s (P3812),
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690s (P3814, P3818), 692s (P3824), 693s (P3833), 699s (P3860, P3861),
703s (P3882), 704s (P3886), 708s (P3905), 709s (P3907, P3908), 749s (P4097),
750s (P4101, P4103), 759s (P4147), 768s (P4189), 786s (P4276), 792s (P4310),
799s (P4345), 800s (P4346), 801s (P4352, P4355), 806s (P4380), 809s (P4391,
P4394), 821s (4505), 823s (4514), 827s (P4535), 828s (P4538), 833s (P4562),
838s (P4588), 852s (4683), 860s (4720), 863s (P4732), 867s (P4749, P4751),
868s (P4752, P4755, P4756), 869s (P4757, P4761), 870s (P4762), 872s (P4775),
894s (4906), 896s (4914), 897s (P4919), 910s (P4979), 915s (P5006)

Pets
71s (P508), 272s (P1506), 296s (1727), 329s (1906), 583s (P3282), 590s (P3315)

Pharmacokinetics
50s (413), 137s (P820), 138s (P822, P824), 140s (P834), 320s (P1843),
408s (P2282), 548s (P3011), 723s (P3971, P3972, P3973), 724s (P3974),
726s (P3984, P3987, P3988)

Pharmacology
143s (P848), 613s (3450), 731s (P4009), 854s (4690)

Phospholipid
425s (P2357), 461s (P2524)

Physiotherapy
77s (P538), 112s (P696), 154s (P897), 230s (P1251), 231s (P1257), 234s (P1269,
P1270, P1271), 242s (P1305, P1306), 363s (P2066), 366s (P2083), 473s (P2586),
492s (P2674), 540s (2976), 541s (2982), 650s (P3622), 656s (P3653),
832s (P4556), 834s (P4566), 836s (P4575, P4576), 880s (P4811)

Platelet-activating factor
62s (P470), 593s (P3331)

Plethysmography
43s (378), 62s (P466), 139s (P829), 159s (P923), 202s (P1119, P1120),
216s (P1186, P1188), 217s (P1192), 218s (P1194), 222s (P1215), 237s (P1284),
241s (P1302), 282s (P1550), 291s (1708), 293s (1714, 1715), 309s (P1786,
P1788), 352s (P2014), 353s (P2021), 371s (P2105, P2106), 372s (P2112),
374s (P2122), 376s (P2129, P2131), 377s (P2132), 406s (P2274), 437s (P2413),
444s (P2445), 552s (P3032), 569s (3216), 571s (3228), 603s (3405), 630s (P3530,
P3531), 645s (P3602), 647s (P3608), 656s (P3651), 783s (P4263), 832s (P4557),
840s (P4597), 843s (P4610), 853s (4687), 888s (4874), 889s (4877),
898s (P4926), 906s (P4964)

Pleural biopsy and pleural lavage
88s (P586), 90s (P599), 91s (P601, P602), 336s (P1938), 472s (P2579),
492s (P2673, P2674, P2677), 495s (P2689), 520s (P2810), 524s (P2827),
634s (P3547), 635s (P3552, P3553), 666s (P3701, P3702), 857s (4704)

Pleural diseases
61s (P465), 90s (P596), 91s (P602), 524s (P2827), 525s (P2834), 526s (P2839),
636s (P3555, P3556), 666s (P3700)

Pleural effusion
18s (P242), 58s (P450), 59s (P455), 60s (P456, P458), 61s (P465), 68s (P498),
85s (P575, P576), 88s (P586, P590), 89s (P592, P593), 90s (P596, P598, P599,
P600), 91s (P601, P602), 100s (P645), 156s (P907), 208s (P1150), 246s (P1325),
261s (P1460), 264s (P1471), 265s (P1474), 276s (P1525), 335s (P1935),
356s (P2033, P2034), 372s (P2113), 417s (P2320), 436s (P2410), 440s (P2428),
448s (P2467), 452s (P2483), 457s (P2504, P2507), 467s (P2551), 475s (P2593),
486s (P2648), 491s (P2670, P2671), 492s (P2676), 495s (P2689), 498s (P2705,
P2706), 499s (P2710), 500s (P2715), 507s (P2747), 523s (P2825), 525s (P2832,
P2834), 526s (P2836, P2839), 527s (P2840, P2841), 529s (P2854), 633s (P3544,
P3545), 634s (P3546, P3547, P3548, P3549), 635s (P3550, P3552, P3554),
636s (P3555, P3557, P3558, P3559), 637s (P3560), 649s (P3617), 661s (P3676),
663s (P3686), 666s (P3701, P3702), 678s (P3756), 733s (P4018), 800s (P4346,
P4347), 807s (P4382, P4383), 808s (P4389), 814s (P4417), 817s (P4433),
852s (4682)

Pleural neoplasms
635s (P3553)

Pleurodesis
58s (P450), 89s (P592), 90s (P600), 91s (P601, P602, P603), 440s (P2428),
441s (P2435), 523s (P2823, P2825), 524s (P2830), 525s (P2834), 526s (P2836),
632s (P3539, P3540), 636s (P3555, P3557, P3559), 637s (P3560), 666s (P3700,
P3701)

Pneumoconiosis
188s (P1056), 190s (P1062), 766s (P4176), 900s (P4934)

Pneumonia
4s (179, 181), 18s (P242), 21s (P258), 29s (P294, P296), 39s (361), 60s (P456),
63s (P471, P474), 67s (P490, P491, P493, P494), 68s (P496), 69s (P501),
70s (P505, P507), 71s (P510), 73s (P517), 77s (P537, P538), 78s (P542),
83s (P565), 84s (P569), 85s (P572, P576), 89s (P591), 92s (P608), 95s (P621,

P624), 97s (P629, P632), 99s (P638, P639), 102s (P651), 106s (P671),
108s (P681), 109s (P683), 117s (P720), 129s (P781), 132s (P794), 137s (P818),
152s (P891), 179s (P1012), 207s (P1142), 208s (P1150), 209s (P1152, P1155),
210s (P1157, P1158), 212s (P1166), 251s (1415), 261s (P1459, P1460),
262s (P1461, P1462, P1463, P1464), 263s (P1465, P1466, P1467), 264s (P1468,
P1469, P1470, P1471), 265s (P1472, P1473, P1474, P1475, P1476),
271s (P1503), 314s (P1812), 319s (P1835), 346s (P1989), 347s (P1991),
349s (P2002), 350s (P2007), 356s (P2032), 357s (P2038), 360s (P2052),
361s (P2056), 362s (P2063), 363s (P2068), 365s (P2075, P2076), 366s (P2081,
P2082), 367s (P2084), 375s (P2126), 378s (P2138), 425s (P2358), 438s (P2417),
441s (P2434, P2435), 444s (P2449), 446s (P2457, P2458, P2459), 447s (P2460,
P2461, P2462), 448s (P2464, P2465, P2466, P2467), 449s (P2468, P2469, P2470,
P2472), 450s (P2474, P2475), 451s (P2477, P2478, P2479, P2480), 452s (P2481,
P2482, P2483, P2484, P2485), 453s (P2486, P2487, P2488, P2489, P2490),
454s (P2491, P2492, P2493, P2494), 455s (P2495, P2496, P2497), 456s (P2500,
P2502), 457s (P2506, P2507), 458s (P2508, P2509, P2510, P2511), 459s (P2514),
460s (P2520), 461s (P2526), 462s (P2528, P2531), 463s (P2533, P2536),
467s (P2554), 468s (P2556, P2557, P2558, P2559, P2560, P2561), 469s (P2563),
470s (P2566, P2567, P2568), 471s (P2574), 492s (P2675), 499s (P2709),
518s (P2801), 520s (P2811), 526s (P2835), 538s (2969), 542s (2985, 2986, 2988),
543s (2989), 561s (P3076), 563s (P3087), 566s (3202, 3203, 3204), 567s (3207,
3208), 573s (3236), 597s (P3349), 598s (P3351), 600s (P3363), 601s (3397),
605s (3413), 610s (3438), 611s (3439), 623s (P3498, P3499), 624s (P3503),
625s (P3507), 628s (P3521), 645s (P3600), 647s (P3607), 648s (P3612),
659s (P3668, P3669), 661s (P3675, P3676, P3677), 662s (P3682), 669s (P3713),
674s (P3737), 675s (P3742, P3743, P3744), 677s (P3751, P3752), 678s (P3757),
679s (P3761), 683s (P3780, P3782), 684s (P3785), 685s (P3790), 686s (P3794,
P3797), 687s (P3799), 689s (P3810), 697s (P3852), 700s (P3868), 701s (P3873),
703s (P3881), 714s (P3933), 716s (P3943), 770s (P4196, P4198), 796s (P4329),
799s (P4341, P4343, P4344), 800s (P4346, P4347, P4350), 801s (P4351, P4353,
P4354), 802s (P4358, P4359), 804s (P4369), 808s (P4387), 823s (4511, 4512),
826s (4523), 836s (P4578), 840s (P4594), 851s (4677, 4678), 855s (4698),
857s (4705, 4706, 4707, 4708), 858s (4709, 4710, 4711, 4712), 859s (4713),
870s (P4764), 872s (P4772, P4773), 873s (P4776), 876s (P4792), 885s (4859,
4860), 913s (P4995), 915s (P5004)

Pneumothorax
15s (P230), 41s (371), 60s (P457, P458, P459, P460), 61s (P461), 85s (P575),
88s (P587, P588, P589, P590), 89s (P592), 90s (P597), 91s (P604, P605),
93s (P613), 95s (P623), 100s (P645), 153s (P893), 209s (P1155), 246s (P1325),
252s (1420), 345s (P1984), 433s (P2397), 434s (P2399), 435s (P2404, P2405),
438s (P2417), 444s (P2446), 494s (P2687), 498s (P2703), 500s (P2712),
509s (P2756), 510s (P2762), 523s (P2825), 529s (P2854), 530s (P2856),
607s (3422), 631s (P3533), 632s (P3540), 659s (P3664, P3666), 661s (P3678),
662s (P3679, P3682), 663s (P3688), 667s (P3705), 669s (P3715), 676s (P3750),
793s (P4314), 800s (P4346), 801s (P4354), 826s (4524, 4526), 827s (4528),
835s (P4570), 854s (4693), 872s (P4775)

Pollen and plant allergens
163s (P938), 784s (P4269)

Polysomnography
65s (P484), 174s (P991), 255s (1433, 1435), 256s (1436), 299s (P1740, P1741,
P1742, P1743), 301s (P1750, P1751, P1752, P1754), 367s (P2087), 368s (P2089),
379s (P2143), 388s (P2184, P2185, P2186, P2188), 389s (P2190, P2192),
390s (P2196, P2197, P2198), 391s (P2203), 392s (P2204, P2205), 393s (P2209,
P2211, P2212), 394s (P2218), 395s (P2220), 396s (P2224), 397s (P2228),
398s (P2235), 400s (P2243, P2245), 401s (P2246, P2248), 402s (P2250, P2251,
P2252), 404s (P2261, P2262, P2263), 406s (P2270, P2272, P2273), 446s (P2456),
555s (P3045, P3047), 556s (P3050), 557s (P3055, P3058, P3059), 558s (P3060,
P3061), 574s (3239, 3240), 576s (3249), 614s (P3454, P3456, P3457),
616s (P3463, P3465, P3467), 617s (P3468, P3469, P3470, P3471), 629s (P3525),
710s (P3914, P3915), 711s (P3918), 712s (P3921, P3922), 713s (P3928),
794s (P4318), 904s (P4954), 905s (P4955, P4958), 906s (P4960, P4964),
907s (P4965, P4966), 916s (P5011)

Posture
202s (P1121), 203s (P1124), 242s (P1305), 373s (P2114), 374s (P2122),
376s (P2129), 574s (3239), 654s (P3641), 734s (P4024)

Prednisolone
37s (354), 38s (357), 99s (P639), 104s (P663, P664), 139s (P829), 179s (P1015),
646s (P3606), 675s (P3745), 873s (P4777), 893s (4900)

Prednisone
37s (355), 182s (P1025), 306s (P1774), 523s (P2822), 646s (P3605), 746s (P4081)

Pregnancy
13s (220), 34s (P315), 75s (P527, P530), 112s (P698), 198s (P1103),
199s (P1108), 206s (P1138), 210s (P1159), 211s (P1162), 219s (P1201),
270s (P1501), 271s (P1503), 272s (P1506, P1510), 282s (P1551), 297s (1732),
310s (P1795), 313s (P1805), 318s (P1830), 329s (1906), 425s (P2357),
457s (P2503), 472s (P2579), 528s (P2846), 569s (3219), 584s (P3286),
586s (P3294), 715s (P3936), 718s (P3948), 734s (P4023), 783s (P4261),
784s (P4266), 799s (P4342), 801s (P4355), 812s (P4408), 855s (4696),
897s (P4918), 908s (P4969, P4970)
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Protein kinases and protein kinase inhibitors
122s (P747), 123s (P751, P752, P753), 143s (P845), 349s (P2003), 524s (P2828),
533s (2946), 534s (2948), 591s (P3321), 595s (P3340), 633s (P3543),
839s (P4593)

Pseudomonas aeruginosa infection
464s (P2537)

Psychiatric disorder
183s (P1030), 196s (P1092), 588s (P3303), 775s (P4222), 779s (P4241),
812s (P4407)

Pulmonary alveolar proteinosis
97s (P628, P630, P631, P632), 99s (P638)

Pulmonary blood flow
413s (P2304), 414s (P2311), 431s (P2385)

Pulmonary circulation
286s (1685), 409s (P2288), 413s (P2304), 415s (P2313), 542s (2986),
715s (P3938), 895s (4911)

Pulmonary edema
93s (P612), 95s (P623), 290s (1703), 356s (P2034), 358s (P2046), 362s (P2062),
366s (P2081), 425s (P2358), 533s (2943), 649s (P3617), 857s (4708), 896s (4914)

Pulmonary embolism
5s (185), 48s (402), 85s (P576), 86s (P579), 87s (P582, P584), 95s (P621),
156s (P907), 179s (P1014), 356s (P2035), 357s (P2036), 420s (P2337),
421s (P2340, P2341), 422s (P2342, P2343, P2344, P2345, P2346), 423s (P2347,
P2348, P2349, P2350), 424s (P2355, P2356), 426s (P2361), 433s (P2397),
453s (P2489), 512s (P2769), 646s (P3606), 648s (P3613, P3614), 714s (P3931,
P3933), 715s (P3935, P3936, P3938, P3939), 716s (P3940, P3941, P3943),
717s (P3946, P3947), 718s (P3949, P3950), 722s (P3969), 799s (P4343),
857s (4708)

Pulmonary embolism: pathophysiology and diagnosis
5s (185), 718s (P3949)

Pulmonary fibrosis
3s (174, 175, 177), 4s (178), 99s (P641), 100s (P644, P646), 101s (P647, P648,
P649, P650), 102s (P652, P653, P654, P655), 103s (P656, P657, P658, P659,
P660), 104s (P661, P662, P663, P664), 105s (P665, P667, P668, P669),
106s (P670, P671, P672, P673), 107s (P674, P675, P676, P677, P678),
108s (P680, P682), 109s (P683), 125s (P760), 126s (P764), 129s (P782, P783),
130s (P784, P786), 131s (P790, P791, P792, P793), 132s (P794), 188s (P1054),
209s (P1155), 257s (1439), 302s (P1755), 347s (P1994), 348s (P1995, P1996,
P1997, P1998, P1999), 349s (P2002, P2003, P2004), 350s (P2005, P2006, P2007,
P2008, P2009), 358s (P2044), 375s (P2127), 410s (P2292), 424s (P2353),
426s (P2364), 431s (P2386), 438s (P2419), 442s (P2439), 444s (P2445, P2449),
445s (P2450), 539s (2973), 542s (2988), 563s (P3087), 564s (P3090),
572s (3233), 573s (3234, 3236), 591s (P3318), 594s (P3333, P3334),
597s (P3347), 598s (P3351), 616s (P3466), 647s (P3607), 671s (P3725),
674s (P3737, P3740), 675s (P3745), 676s (P3746, P3750), 677s (P3752, P3753,
P3754, P3755), 678s (P3759), 687s (P3802, P3803), 688s (P3804, P3806),
703s (P3882), 770s (P4196, P4197), 806s (P4381), 827s (P4533), 838s (P4584,
P4585), 869s (P4760, P4761), 870s (P4763, P4764, P4765), 871s (P4766, P4767,
P4769), 872s (P4772, P4773, P4775), 873s (P4776, P4778), 877s (P4797),
885s (4861, 4862, 4863), 886s (4864)

Pulmonary function testing
79s (P548), 97s (P630), 152s (P887), 196s (P1091), 202s (P1120), 222s (P1215),
318s (P1829), 320s (P1841), 541s (2979), 607s (3421), 644s (P3596),
672s (P3728), 673s (P3734), 674s (P3739), 705s (P3890), 771s (P4203),
831s (P4549), 842s (P4606), 843s (P4608), 888s (4874), 898s (P4926),
902s (P4943)

Pulmonary gas exchange
43s (382), 188s (P1053), 279s (P1538), 685s (P3793)

Pulmonary hypertension
3s (176), 43s (382, 383), 49s (407, 408), 50s (411, 412), 80s (P554), 84s (P570),
96s (P626), 100s (P644, P645, P646), 104s (P664), 106s (P670), 131s (P790),
133s (P799), 145s (P855), 151s (P884), 209s (P1155), 257s (1441, 1442),
273s (P1512, P1514), 274s (P1515, P1518), 275s (P1519, P1520, P1521, P1522),
277s (P1529), 279s (P1538), 298s (1736), 332s (1920), 367s (P2085),
374s (P2121), 381s (P2156), 384s (P2169), 387s (P2183), 408s (P2285),
409s (P2287, P2288), 410s (P2291, P2292, P2293), 411s (P2294, P2295),
412s (P2301), 413s (P2303, P2306), 414s (P2309, P2311), 415s (P2314),
416s (P2315, P2316, P2317, P2318), 417s (P2319), 418s (P2324), 419s (P2328,
P2329, P2330, P2332), 420s (P2335, P2337), 421s (P2339), 423s (P2348, P2349,
P2350), 424s (P2351, P2356), 425s (P2359, P2360), 426s (P2362, P2363, P2364,
P2365), 427s (P2366, P2367, P2369, P2370), 428s (P2371, P2372, P2373, P2374,
P2375), 429s (P2376, P2378, P2379), 430s (P2380, P2381, P2382), 431s (P2385,
P2387), 432s (P2389, P2390, P2391), 433s (P2393, P2395), 541s (2983),

542s (2988), 562s (P3078), 593s (P3330, P3331), 594s (P3332, P3333, P3334,
P3335), 595s (P3337), 596s (P3342, P3344, P3345), 597s (P3347), 609s (3430,
3433), 610s (3434, 3435, 3436, 3437), 660s (P3671), 664s (P3693), 671s (P3725),
672s (P3727), 674s (P3739), 675s (P3745), 676s (P3746), 677s (P3751, P3753,
P3754), 703s (P3881), 705s (P3890), 714s (P3934), 724s (P3977), 741s (P4057),
742s (P4064), 792s (P4307), 831s (P4553), 835s (P4571), 862s (4725),
866s (P4744), 868s (P4756), 869s (P4757), 880s (P4812), 885s (4861),
886s (4866), 895s (4909, 4911, 4912), 896s (4915)

Pulmonary infections
88s (P589), 462s (P2529, P2530), 645s (P3600), 649s (P3617)

Pulmonary oedema
86s (P579), 87s (P584), 357s (P2037), 424s (P2353), 624s (P3503), 687s (P3799),
853s (4688)

Pulmonary vasoconstriction
290s (1703), 413s (P2304), 428s (P2374)

Quality of life
3s (176), 18s (P245), 19s (P249), 23s (P267), 24s (P270, P274), 25s (P277),
26s (P280, P282), 27s (P285, P288), 37s (354), 40s (369), 42s (374, 375),
47s (399), 59s (P455), 62s (P466), 64s (P478), 65s (P484), 70s (P506), 73s (P519,
P521), 74s (P524), 75s (P528, P529), 76s (P532), 77s (P541), 78s (P544, P545),
79s (P548, P550), 80s (P553), 92s (P606), 93s (P612, P615), 94s (P617),
109s (P684, P686), 111s (P694, P695), 112s (P696, P699), 114s (P703),
147s (P867), 148s (P871), 149s (P873, P876), 155s (P902, P904, P905),
157s (P913), 159s (P922), 162s (P936, P937), 163s (P941, P943), 164s (P944,
P947), 171s (P976), 173s (P984, P987), 226s (P1233, P1234), 227s (P1235),
230s (P1248, P1250), 231s (P1254), 232s (P1262), 233s (P1265), 234s (P1270),
235s (P1272, P1273), 238s (P1285), 240s (P1298), 241s (P1300), 243s (P1310),
244s (P1316), 245s (P1321, P1324), 246s (P1329), 254s (1430), 259s (1451),
260s (1453, 1454), 261s (1457, 1458), 283s (P1556), 299s (P1743), 305s (P1768,
P1769), 321s (1872), 322s (1875, 1876, 1877, 1878), 326s (1890, 1892),
362s (P2061), 364s (P2071), 370s (P2101), 375s (P2127), 379s (P2144),
395s (P2220), 398s (P2233), 420s (P2335), 429s (P2376), 432s (P2390),
441s (P2435), 454s (P2491), 465s (P2543, P2544), 475s (P2591), 496s (P2692),
505s (P2737), 511s (P2764, P2765), 512s (P2767, P2770), 513s (P2774, P2775),
514s (P2779), 526s (P2835, P2836), 527s (P2843), 528s (P2847), 530s (2932),
540s (2978), 545s (P3001), 546s (P3003, P3004), 562s (P3078), 568s (3214),
576s (3248), 597s (P3350), 599s (P3360, P3361), 608s (3427), 614s (P3457),
616s (P3466), 617s (P3468), 619s (P3479), 620s (P3486), 626s (P3509),
627s (P3516), 628s (P3522), 629s (P3527), 630s (P3529), 631s (P3532, P3534,
P3535), 637s (P3563), 638s (P3566, P3568), 639s (P3572), 643s (P3589),
649s (P3620), 650s (P3625), 651s (P3628, P3629), 652s (P3631, P3632, P3633,
P3634), 653s (P3636, P3638, P3639), 655s (P3644, P3645, P3646), 656s (P3649),
657s (P3654, P3656), 663s (P3685), 667s (P3707), 676s (P3747, P3748),
679s (P3764), 682s (P3778), 685s (P3790), 719s (P3955), 720s (P3959),
730s (P4007), 741s (P4058), 746s (P4079), 748s (P4089), 752s (P4113, P4114),
753s (P4117), 755s (P4124, P4126), 762s (P4161), 763s (P4162), 774s (P4216),
782s (P4259), 791s (P4305), 799s (P4344), 801s (P4353), 819s (4496),
827s (P4533), 828s (P4539), 829s (P4542), 831s (P4549), 834s (P4567),
835s (P4568), 836s (P4573), 845s (P4619), 851s (4678), 876s (P4790),
878s (P4799, P4802), 879s (P4803, P4804, P4805, P4807), 880s (P4811, P4812),
881s (P4813, P4814), 883s (P4825, P4827), 885s (4863), 886s (4866),
897s (P4921), 898s (P4924), 899s (P4928), 900s (P4932), 912s (P4990),
913s (P4997), 915s (P5003)

Questionnaires and epidemiologic methods
2s (169), 4s (180), 5s (183), 28s (P289), 34s (P315, P317), 41s (371, 372),
74s (P524), 111s (P692, P695), 155s (P904), 162s (P936), 171s (P976),
173s (P987), 191s (P1069), 201s (P1116), 206s (P1136), 207s (P1141),
214s (P1175), 230s (P1249), 234s (P1269), 240s (P1296), 242s (P1306),
245s (P1322, P1324), 249s (1409), 256s (1436), 269s (P1495), 270s (P1500,
P1501), 272s (P1508), 273s (P1511), 282s (P1550), 283s (P1556), 290s (1700),
294s (1721), 295s (1723, 1725), 297s (1732), 304s (P1766), 312s (P1802),
313s (P1805), 329s (1905), 348s (P1999), 362s (P2061), 366s (P2079),
390s (P2197), 391s (P2200), 401s (P2247), 465s (P2543), 466s (P2548),
528s (P2847), 537s (2961), 546s (P3006), 568s (3210), 570s (3223), 571s (3225),
575s (3243, 3246), 583s (P3282), 585s (P3292), 592s (P3323), 603s (3406),
617s (P3468), 618s (P3476), 637s (P3563), 645s (P3602), 658s (P3659),
679s (P3761), 682s (P3777), 711s (P3917), 713s (P3928), 721s (P3963),
728s (P3993), 730s (P4007), 734s (P4026), 756s (P4132), 757s (P4136),
762s (P4159, P4160), 764s (P4168), 769s (P4195), 771s (P4204), 773s (P4213),
776s (P4227), 778s (P4240), 779s (P4243), 780s (P4245), 782s (P4255),
784s (P4268), 785s (P4274), 787s (P4285), 791s (P4303), 799s (P4344),
801s (P4353), 804s (P4367, P4368), 816s (P4428), 826s (4526), 845s (P4617),
860s (4718), 861s (4724), 862s (4726), 877s (P4797), 881s (P4816),
883s (P4825), 897s (P4921), 899s (P4928), 911s (P4988), 912s (P4993)

Radiation
86s (P579), 97s (P629), 105s (P668), 246s (P1327), 257s (1439), 280s (P1544),
323s (1881), 330s (1911), 513s (P2776), 516s (P2788), 527s (P2840),
617s (P3468), 628s (P3522), 648s (P3612), 661s (P3677), 662s (P3683),
815s (P4423), 848s (4658), 849s (4659), 872s (P4771), 888s (4876), 889s (4879),
906s (P4964)

1029s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



Radiation exposure
86s (P579), 246s (P1327), 628s (P3522), 648s (P3612), 848s (4658)

Radiation therapy
97s (P629), 662s (P3683), 815s (P4423)

Refugees
335s (P1932)

Rehabilitation
2s (171), 9s (204), 10s (205), 11s (209), 27s (P285), 28s (P289), 41s (370),
61s (P464), 62s (P466), 67s (P494), 80s (P551, P552), 154s (P897), 155s (P904),
165s (P952), 207s (P1145), 224s (P1224), 225s (P1226, P1227), 226s (P1230,
P1231, P1232, P1234), 227s (P1235), 229s (P1247), 230s (P1249, P1250, P1252),
231s (P1253), 233s (P1263, P1265, P1266), 234s (P1269, P1270, P1271),
235s (P1272, P1273), 247s (P1331), 259s (1451), 260s (1455, 1456), 261s (1458),
325s (1886), 326s (1891, 1892, 1893), 362s (P2064), 363s (P2067), 382s (P2159),
492s (P2674), 537s (2964, 2965), 543s (P2992), 544s (P2994, P2996, P2997),
545s (P2998, P3001), 546s (P3003, P3004, P3005), 562s (P3078), 618s (P3474,
P3475), 630s (P3531), 633s (P3542), 639s (P3573), 649s (P3621), 650s (P3623,
P3625), 651s (P3626, P3627, P3628, P3630), 652s (P3633, P3634), 653s (P3635,
P3636, P3637, P3638, P3639), 654s (P3642, P3643), 655s (P3644, P3645, P3646,
P3647, P3648), 656s (P3649, P3650, P3651, P3652, P3653), 657s (P3654, P3656,
P3657, P3658), 742s (P4061), 755s (P4126), 802s (P4359), 830s (P4547),
877s (P4797), 878s (P4798, P4799, P4800, P4801, P4802), 879s (P4803, P4804,
P4805, P4806, P4807), 880s (P4808, P4810, P4811, P4812), 881s (P4813,
P4814), 887s (4869), 889s (4879), 917s (P5013)

Renal failure
79s (P546), 89s (P591), 179s (P1014), 182s (P1026), 325s (1889), 380s (P2149),
436s (P2410), 438s (P2417), 468s (P2556), 500s (P2714), 531s (2935),
561s (P3076), 647s (P3607), 648s (P3616), 743s (P4067), 801s (P4351),
811s (P4405), 812s (P4407)

Respiratory distress syndrome
97s (P632), 132s (P797), 134s (P806), 136s (P816), 286s (1685), 287s (1686),
294s (1718), 345s (P1985), 355s (P2030), 356s (P2034), 357s (P2040),
361s (P2057), 458s (P2510), 542s (2986), 674s (P3740), 793s (P4315),
799s (P4343), 800s (P4346), 802s (P4356), 838s (P4587)

Respiratory mechanics
43s (383), 98s (P635), 133s (P800), 135s (P811), 203s (P1124), 292s (1712),
351s (P2013), 357s (P2037), 373s (P2114), 375s (P2125), 378s (P2140),
576s (3250), 743s (P4069)

Respiratory muscle function
203s (P1124), 235s (P1273), 238s (P1285), 239s (P1292), 405s (P2266),
641s (P3581), 656s (P3650)

Rheumatoid arthritis
30s (P301), 99s (P641), 100s (P643, P644), 130s (P787), 222s (P1213),
327s (1896), 337s (P1942), 338s (P1946, P1947), 462s (P2530), 501s (P2719),
564s (P3092), 607s (3423), 646s (P3606), 649s (P3619), 803s (P4360),
893s (4900)

Rhinoviruses
39s (363), 72s (P515), 73s (P517), 621s (P3490), 624s (P3501), 823s (4514)

Roflumilast
12s (217), 19s (P247, P248), 125s (P759), 143s (P845), 147s (P863),
565s (P3095), 598s (P3355, P3356), 600s (P3364), 692s (P3826), 726s (P3987)

RSV (respiratory syncytial virus) infection
71s (P508), 117s (P720), 208s (P1148), 294s (1720), 295s (1722), 837s (P4581)

Salbutamol
56s (P437), 71s (P509), 75s (P531), 101s (P647), 118s (P727), 140s (P832),
141s (P835), 148s (P868), 151s (P882), 153s (P894, P895), 161s (P930),
162s (P936), 200s (P1110), 201s (P1116), 214s (P1177), 217s (P1193),
220s (P1206), 249s (1406), 293s (1716), 346s (P1986), 354s (P2026),
378s (P2137), 614s (P3456), 626s (P3512), 702s (P3877), 723s (P3970),
725s (P3980), 727s (P3989), 733s (P4020), 739s (P4050), 740s (P4053),
754s (P4120), 763s (P4164), 784s (P4268, P4269), 785s (P4272, P4273, P4274),
899s (P4929)

Salmeterol
18s (P244), 20s (P251), 48s (405), 82s (P559), 138s (P823), 139s (P828),
140s (P833), 145s (P858), 146s (P860, P861), 152s (P888, P889), 162s (P936),
259s (1448), 286s (1682, 1683), 307s (P1779, P1780), 565s (P3095),
718s (P3951), 720s (P3960), 722s (P3967), 725s (P3982), 728s (P3997),
729s (P3999), 746s (P4081), 749s (P4095), 844s (P4614), 882s (P4822),
883s (P4823)

Sarcoidosis
15s (P230), 16s (P233, P236), 17s (P240), 29s (P294), 64s (P476), 89s (P594),
96s (P626), 97s (P628, P631), 101s (P649), 130s (P787), 132s (P794),
157s (P915), 234s (P1270), 238s (P1285), 318s (P1833), 319s (P1836),
339s (P1954), 349s (P2000, P2002), 356s (P2035), 426s (P2363), 438s (P2419),
440s (P2430), 442s (P2438), 474s (P2589), 489s (P2663), 645s (P3601, P3602),
646s (P3603), 647s (P3608), 663s (P3684, P3688), 664s (P3694), 670s (P3720),
671s (P3721, P3722, P3723, P3724, P3725), 672s (P3726, P3727, P3728, P3729,
P3730), 673s (P3731, P3732, P3733, P3734, P3735), 674s (P3736), 676s (P3747,
P3749), 677s (P3752, P3753, P3754, P3755), 678s (P3758), 688s (P3807),
700s (P3867), 703s (P3883), 705s (P3889, P3890), 733s (P4018), 746s (P4083),
770s (P4197), 820s (4500), 824s (4515, 4516, 4517, 4518), 825s (4519, 4520,
4521), 870s (P4762, P4764, P4765), 871s (P4766), 872s (P4772), 876s (P4794),
880s (P4812), 885s (4860)

Seasons
25s (P279), 73s (P518), 204s (P1130), 208s (P1148), 212s (P1169), 293s (1716),
361s (P2056), 443s (P2444), 592s (P3322), 882s (P4817)

Self care and self management
27s (P285), 79s (P549), 229s (P1244), 230s (P1251), 285s (1678), 650s (P3622),
911s (P4986), 913s (P4996)

Sepsis and septic shock
135s (P807), 152s (P891), 153s (P893), 261s (P1460), 262s (P1463),
263s (P1467), 265s (P1472), 286s (1685), 287s (1687), 347s (P1991, P1993),
359s (P2048, P2050), 362s (P2063), 363s (P2067), 365s (P2075), 449s (P2472),
450s (P2474), 451s (P2477), 452s (P2485), 454s (P2493), 456s (P2499),
460s (P2519), 467s (P2554), 468s (P2557, P2560), 532s (2938), 562s (P3079),
566s (3201), 567s (3206), 659s (P3667), 792s (P4308), 799s (P4341, P4343),
801s (P4351)

Serotonin
298s (1736), 609s (3430), 617s (P3469)

Sex hormones
169s (P967), 594s (P3336)

Silicosis
16s (P236), 261s (1457), 349s (P2002), 442s (P2438), 444s (P2446),
445s (P2454), 900s (P4934)

Sinusitis
66s (P485), 153s (P894), 172s (P980), 173s (P986), 203s (P1126), 322s (1877),
329s (1904), 407s (P2279), 746s (P4082), 763s (P4162), 769s (P4192)

Skin tests
172s (P980), 177s (P1005), 911s (P4984)

Sleep and wakefulness
710s (P3914)

Sleep apnoea syndrome
21s (P259), 28s (P290), 253s (1427), 289s (1697), 298s (P1738), 299s (P1740),
301s (P1751, P1754), 367s (P2085), 388s (P2186, P2187), 389s (P2190),
390s (P2195), 391s (P2202), 392s (P2206), 395s (P2219, P2220), 396s (P2224,
P2225, P2227), 397s (P2228, P2229), 399s (P2239), 400s (P2244, P2245),
402s (P2252, P2253), 404s (P2261), 539s (2972), 555s (P3047), 556s (P3050,
P3051), 557s (P3059), 558s (P3061), 568s (3212), 574s (3239, 3240),
575s (3246), 614s (P3456), 615s (P3461), 616s (P3465, P3467), 617s (P3470),
629s (P3525), 710s (P3915), 711s (P3919), 712s (P3923), 713s (P3926, P3928),
714s (P3931), 904s (P4954), 905s (P4959)

Sleep disorders
164s (P947), 385s (P2170), 388s (P2187), 389s (P2189, P2191), 391s (P2203),
401s (P2249), 402s (P2254), 403s (P2256), 404s (P2260), 575s (3244),
713s (P3927, P3928), 772s (P4206)

Smoking
1s (168), 4s (180), 5s (183, 184), 6s (187, 188, 189, 190), 7s (191, 192, 194),
12s (217), 13s (218), 17s (P239), 19s (P247), 20s (P251), 22s (P261), 23s (P265),
26s (P280, P281), 27s (P286), 31s (P304), 34s (P317, P318, P319), 35s (P320,
P322, P323, P324), 36s (P325, P326, P327, P328), 38s (359), 45s (390),
47s (399), 48s (405), 57s (P443), 61s (P462), 62s (P467), 69s (P500), 75s (P531),
81s (P556), 84s (P570), 86s (P578), 87s (P583), 95s (P623), 97s (P630),
98s (P637), 99s (P638, P642), 100s (P643), 101s (P649), 106s (P673),
114s (P706), 118s (P723, P724, P725), 119s (P731), 120s (P736, P737),
126s (P764), 131s (P793), 132s (P796), 133s (P799), 139s (P829), 143s (P846),
147s (P863), 148s (P871), 152s (P890), 154s (P897), 155s (P904), 157s (P914),
158s (P918), 160s (P925), 161s (P930), 165s (P950), 171s (P975), 172s (P981),
174s (P988, P990, P991), 175s (P996), 176s (P997, P999), 177s (P1003),
178s (P1006, P1007, P1008, P1009), 179s (P1011, P1013, P1014, P1015),
180s (P1016, P1017, P1018), 181s (P1020, P1024), 182s (P1026, P1029),
183s (P1030, P1031), 184s (P1035, P1037, P1038), 185s (P1041), 187s (P1049),
188s (P1053, P1055), 189s (P1059, P1061), 191s (P1070), 192s (P1071, P1072,
P1073, P1074, P1075), 193s (P1076, P1077, P1078, P1079, P1080), 194s (P1081,
P1082, P1083, P1084, P1085), 195s (P1086, P1087, P1088, P1089), 196s (P1091,
P1092, P1093, P1094), 197s (P1095, P1096, P1097, P1098, P1099), 198s (P1100,
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P1101, P1102, P1103, P1104), 199s (P1105, P1106), 210s (P1159), 218s (P1197),
222s (P1212), 226s (P1234), 229s (P1243), 252s (1422), 253s (1427),
271s (P1503, P1505), 272s (P1506, P1510), 281s (P1548, P1549), 282s (P1550,
P1551, P1552, P1553, P1554), 283s (P1555, P1556, P1557, P1558), 284s (P1560,
P1561, P1562, P1563), 285s (1677), 290s (1700), 294s (1721), 295s (1723, 1724),
296s (1727, 1729, 1730), 297s (1732), 300s (P1746, P1749), 302s (P1757),
303s (P1759, P1760), 304s (P1765, P1766), 305s (P1768), 310s (P1791, P1792,
P1794, P1795), 311s (P1796, P1797, P1798, P1799), 312s (P1800, P1801, P1802,
P1804), 313s (P1805, P1806, P1807, P1808), 319s (P1834), 321s (1872),
324s (1883), 325s (1887), 327s (1898), 328s (1902), 329s (1903, 1904, 1906,
1907), 338s (P1946), 343s (P1974), 350s (P2009), 357s (P2036), 369s (P2096),
383s (P2162), 397s (P2230), 399s (P2239), 407s (P2279), 443s (P2442),
447s (P2463), 459s (P2516), 471s (P2573, P2574, P2576), 476s (P2600),
481s (P2624, P2625), 497s (P2701, P2702), 498s (P2703), 499s (P2711),
503s (P2727, P2728, P2729), 504s (P2733, P2734), 505s (P2737), 506s (P2744),
510s (P2758), 513s (P2777), 515s (P2787), 516s (P2789), 517s (P2793),
520s (P2808), 521s (P2814, P2815), 522s (P2817, P2820), 523s (P2824),
528s (P2846), 530s (2931, 2932, 2933), 535s (2954, 2956), 536s (2958),
537s (2961), 543s (P2992), 550s (P3024), 557s (P3055), 565s (P3094),
568s (3211), 569s (3217), 570s (3223, 3224), 572s (3230), 578s (3258),
579s (P3262), 580s (P3266), 583s (P3283), 584s (P3285, P3286), 585s (P3289),
590s (P3315), 599s (P3360, P3361), 606s (3418), 611s (3442), 612s (3445),
614s (P3456), 619s (P3480), 620s (P3482, P3483), 625s (P3507, P3508),
627s (P3516, P3518), 628s (P3519, P3520), 637s (P3563), 638s (P3564, P3565,
P3567), 639s (P3572), 640s (P3577), 641s (P3579), 642s (P3584, P3585),
644s (P3593, P3596, P3597), 652s (P3634), 653s (P3638), 656s (P3653),
663s (P3686), 675s (P3741), 679s (P3762), 680s (P3766), 682s (P3774, P3777),
690s (P3818), 691s (P3821, P3822, P3823), 693s (P3830), 697s (P3851, P3853),
698s (P3854), 699s (P3861), 705s (P3891), 707s (P3898), 720s (P3958),
728s (P3995), 737s (P4040), 738s (P4042), 739s (P4046, P4047), 740s (P4052),
742s (P4063), 743s (P4065, P4067, P4068), 744s (P4070), 745s (P4077),
746s (P4082), 747s (P4085, P4086), 752s (P4111), 753s (P4116, P4117),
754s (P4120), 755s (P4126, P4128), 757s (P4137, P4138), 758s (P4140, P4141,
P4142, P4143), 759s (P4145), 760s (P4149, P4150, P4152), 761s (P4153, P4154,
P4155, P4156), 762s (P4159, P4160), 763s (P4164, P4165), 765s (P4172),
766s (P4177, P4178, P4179), 767s (P4183, P4184, P4185), 768s (P4187, P4188),
769s (P4192, P4195), 771s (P4203), 772s (P4208, P4209), 773s (P4210, P4211,
P4212, P4213, P4214), 774s (P4215, P4216, P4217, P4218), 775s (P4221, P4222,
P4223, P4224), 776s (P4225, P4226, P4227, P4228, P4229), 777s (P4230, P4231,
P4232, P4233, P4234, P4235), 778s (P4236, P4237, P4238, P4239, P4240),
779s (P4241, P4242, P4243, P4244), 780s (P4245, P4246, P4247, P4248),
781s (P4250), 782s (P4255), 783s (P4260, P4261), 797s (P4333), 805s (P4375),
806s (P4378), 818s (P4435), 827s (P4533), 829s (P4543, P4544, P4545),
830s (P4547), 831s (P4549), 841s (P4600), 843s (P4608, P4611), 845s (P4616),
854s (4691, 4692, 4693, 4694), 855s (4695, 4696, 4697, 4698), 860s (4720),
863s (P4730), 864s (P4737), 865s (P4741), 867s (P4748), 868s (P4755),
870s (P4765), 873s (P4776, P4777), 875s (P4786), 876s (P4790), 883s (P4826),
884s (4858), 885s (4860), 886s (4867, 4868), 890s (4887), 894s (4904, 4905,
4906), 897s (P4921), 898s (P4924), 899s (P4928), 900s (P4933, P4935),
902s (P4942), 903s (P4945), 908s (P4971), 913s (P4997), 914s (P4999)

Smoking cessation
1s (168), 6s (187, 188, 189, 190), 7s (191, 192, 194), 98s (P637), 154s (P897),
178s (P1008), 189s (P1059), 191s (P1070), 192s (P1072, P1073, P1074, P1075),
193s (P1076), 194s (P1081, P1083), 195s (P1087, P1089), 196s (P1091, P1092,
P1094), 197s (P1095, P1098), 198s (P1100, P1104), 199s (P1105, P1106),
282s (P1551), 284s (P1562, P1563), 310s (P1791, P1792, P1794, P1795),
311s (P1796), 312s (P1804), 313s (P1807), 319s (P1834), 528s (P2846),
644s (P3596), 652s (P3634), 656s (P3653), 743s (P4068), 754s (P4120),
755s (P4126), 761s (P4153), 772s (P4208, P4209), 773s (P4211, P4213),
774s (P4216, P4217), 775s (P4221, P4222, P4223), 776s (P4225, P4226),
779s (P4241, P4242, P4243, P4244), 780s (P4245, P4246, P4247, P4248),
805s (P4375), 854s (4691), 855s (4697), 886s (4867), 914s (P4999)

Smooth muscle cells
50s (410, 412), 53s (P423), 122s (P743, P745, P746), 123s (P748, P750, P751,
P752, P753), 124s (P756), 143s (P847), 170s (P971), 306s (P1773), 307s (P1778),
532s (2941), 593s (P3330), 594s (P3335), 596s (P3342, P3344, P3346),
609s (3430), 612s (3446), 709s (P3908), 750s (P4103)

Snoring
171s (P976), 269s (P1495), 299s (P1740), 301s (P1751), 389s (P2191, P2192),
390s (P2198), 393s (P2211), 394s (P2215), 396s (P2225), 399s (P2239),
400s (P2245), 401s (P2247), 402s (P2252, P2253), 527s (P2843), 555s (P3046),
557s (P3058), 574s (3240), 614s (P3456), 710s (P3914), 713s (P3927),
772s (P4206), 905s (P4957), 906s (P4961, P4962)

Spirometry
4s (180, 181), 5s (184, 186), 6s (188), 22s (P260, P261), 23s (P268), 25s (P275),
26s (P283), 27s (P284), 34s (P317), 35s (P322, P324), 37s (356), 40s (367, 369),
42s (374, 376), 47s (399, 400), 49s (406), 56s (P440), 62s (P466), 64s (P479),
67s (P492), 71s (P508), 72s (P513), 74s (P523), 75s (P527, P531), 76s (P536),
77s (P540), 79s (P546, P550), 80s (P551), 82s (P561, P562), 83s (P564),
93s (P612), 99s (P641), 100s (P643, P644), 102s (P655), 103s (P658),
109s (P685), 110s (P687), 112s (P696), 118s (P727), 119s (P731), 131s (P793),

139s (P829), 140s (P831), 152s (P887), 154s (P901), 156s (P910), 157s (P911,
P913), 158s (P916, P917, P918, P919, P920), 159s (P921, P923), 160s (P925),
161s (P930, P931, P932), 162s (P936, P937), 163s (P940, P941), 165s (P949,
P951), 166s (P953), 171s (P977), 172s (P978), 173s (P983), 176s (P997),
177s (P1002, P1004, P1005), 178s (P1009), 180s (P1016, P1017, P1019),
182s (P1029), 183s (P1033), 187s (P1049), 188s (P1053, P1055), 189s (P1059),
193s (P1077), 195s (P1086, P1089), 196s (P1091), 197s (P1099), 198s (P1101),
200s (P1110), 201s (P1113, P1117), 202s (P1119), 206s (P1140), 213s (P1174),
215s (P1182), 217s (P1190, P1193), 218s (P1194, P1195, P1197), 219s (P1199),
220s (P1204, P1205, P1206, P1207), 221s (P1209, P1210), 222s (P1212, P1213,
P1215), 223s (P1217), 226s (P1234), 233s (P1266), 237s (P1283), 238s (P1288),
240s (P1296), 241s (P1301, P1302), 243s (P1311), 261s (1458), 270s (P1499,
P1500), 272s (P1510), 280s (P1543, P1544), 285s (1677, 1679), 293s (1715),
296s (1727), 303s (P1760), 304s (P1765, P1766), 305s (P1768), 310s (P1792),
324s (1883), 328s (1902), 333s (1926), 351s (P2010, P2012), 352s (P2017),
353s (P2019), 354s (P2024, P2025), 361s (P2057), 367s (P2085), 375s (P2127),
376s (P2129, P2130, P2131), 377s (P2136), 378s (P2138), 379s (P2143),
381s (P2154), 383s (P2161), 385s (P2172), 397s (P2230), 412s (P2301),
426s (P2361), 434s (P2398, P2401), 456s (P2498), 463s (P2533), 465s (P2541,
P2545), 466s (P2549), 475s (P2591), 497s (P2701), 509s (P2757), 510s (P2758),
528s (P2847), 535s (2954), 536s (2958), 537s (2961, 2963, 2964), 541s (2983),
551s (P3026, P3027, P3028), 552s (P3030, P3031), 553s (P3034), 559s (P3064),
569s (3219), 570s (3221, 3223), 576s (3250), 579s (P3260, P3261), 583s (P3282),
584s (P3284, P3286), 586s (P3294), 592s (P3323), 602s (3402), 603s (3406),
605s (3415), 606s (3418, 3419), 608s (3425), 614s (P3456), 616s (P3464),
618s (P3472, P3476), 626s (P3509), 628s (P3522), 629s (P3527), 630s (P3530),
631s (P3532), 637s (P3561, P3563), 638s (P3567), 639s (P3572), 640s (P3577),
644s (P3594, P3595), 645s (P3598, P3602), 647s (P3608), 648s (P3615),
652s (P3631), 662s (P3682), 679s (P3760, P3763), 680s (P3765, P3766, P3767,
P3768, P3769), 681s (P3771), 683s (P3779), 728s (P3994), 731s (P4008),
732s (P4016), 733s (P4021), 734s (P4025), 735s (P4029), 740s (P4052, P4053),
741s (P4058), 742s (P4060), 743s (P4067), 746s (P4079), 747s (P4086),
752s (P4114), 753s (P4115, P4118), 754s (P4120), 756s (P4129), 757s (P4136,
P4137, P4138), 758s (P4139, P4141), 759s (P4148), 760s (P4149, P4151, P4152),
761s (P4153, P4154, P4156, P4157), 762s (P4159), 764s (P4167, P4169),
765s (P4172), 766s (P4178), 767s (P4184), 768s (P4187), 771s (P4204),
772s (P4208), 773s (P4212), 774s (P4217), 777s (P4232, P4234), 780s (P4249),
781s (P4251), 782s (P4255), 783s (P4263), 784s (P4265, P4268, P4269),
785s (P4270, P4271, P4274), 786s (P4275), 788s (P4289), 790s (P4299),
792s (P4311), 793s (P4312), 795s (P4322, P4323), 801s (P4353), 802s (P4359),
818s (4492), 823s (4510), 828s (P4539, P4540), 831s (P4553), 832s (P4557,
P4558), 833s (P4560), 835s (P4568), 837s (P4579), 841s (P4598), 842s (P4606),
843s (P4610), 845s (P4620), 847s (P4627), 849s (4661), 855s (4695),
859s (4715), 860s (4718, 4719), 874s (P4784), 876s (P4791, P4793),
879s (P4807), 898s (P4926), 899s (P4930), 900s (P4936), 901s (P4937, P4938),
903s (P4945), 904s (P4950), 911s (P4988), 912s (P4989, P4991, P4993)

Sputum analysis
37s (356), 157s (P914), 345s (P1984), 457s (P2507)

Sputum culture
38s (358), 166s (P953), 333s (1926), 334s (1930), 463s (P2533, P2534),
466s (P2546), 470s (P2571), 484s (P2639), 485s (P2643), 489s (P2661),
490s (P2666), 498s (P2705), 499s (P2708), 586s (P3296), 588s (P3306),
599s (P3357), 789s (P4293), 819s (4496)

Sputum cytology
345s (P1981), 665s (P3696)

Staging
14s (P226), 15s (P228, P229, P230), 16s (P232, P233, P235), 17s (P238, P239,
P241), 18s (P243, P244), 92s (P607), 180s (P1018), 285s (1679), 330s (1908),
338s (P1950), 342s (P1969, P1970), 343s (P1971, P1972, P1973), 344s (P1978),
438s (P2420), 439s (P2421), 502s (P2726), 504s (P2735), 507s (P2746, P2749),
508s (P2750, P2751, P2752), 510s (P2760, P2761), 516s (P2789), 519s (P2806),
522s (P2817, P2820), 658s (P3660), 665s (P3698), 674s (P3736), 742s (P4060),
759s (P4148), 794s (P4320), 795s (P4324), 796s (P4330), 797s (P4333),
814s (P4419), 815s (P4421, P4424), 816s (P4428), 847s (P4627), 850s (4673),
861s (4722)

Steroids
4s (182), 19s (P248), 24s (P274), 25s (P276), 71s (P508), 75s (P531), 98s (P637),
110s (P687), 116s (P713), 152s (P891), 153s (P896), 173s (P986), 179s (P1011),
212s (P1168), 213s (P1174), 214s (P1177), 226s (P1234), 244s (P1316),
250s (1411), 290s (1701), 321s (1873), 337s (P1942, P1943), 417s (P2321),
427s (P2367), 433s (P2394), 455s (P2497), 456s (P2498), 461s (P2523),
462s (P2531), 474s (P2589), 524s (P2828), 526s (P2835), 534s (2948),
543s (2989), 620s (P3485), 647s (P3607), 662s (P3682), 674s (P3736),
675s (P3744), 678s (P3756), 679s (P3763), 681s (P3772), 699s (P3861),
705s (P3893), 719s (P3955), 729s (P3999), 732s (P4012), 735s (P4031),
740s (P4052), 754s (P4121), 781s (P4250), 833s (P4559), 835s (P4571),
837s (P4579), 844s (P4614), 846s (P4621), 847s (P4627), 849s (4660),
853s (4685), 884s (P4829), 885s (4862), 904s (P4950), 913s (P4997)
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Streptococcus pneumoniae
334s (1927, 1930), 447s (P2460), 448s (P2467), 452s (P2485), 459s (P2515),
463s (P2533), 621s (P3491), 697s (P3852), 701s (P3871), 800s (P4348),
913s (P4995)

Superoxide
38s (359), 49s (407), 132s (P795), 145s (P854), 176s (P998), 197s (P1099),
253s (1427), 515s (P2786), 696s (P3847), 699s (P3860), 705s (P3889),
840s (P4596)

Surfactant proteins
132s (P796), 708s (P3905)

Systemic sclerosis
99s (P640, P642), 100s (P645), 130s (P785), 131s (P790), 169s (P968),
276s (P1525), 419s (P2331), 420s (P2336), 421s (P2338), 687s (P3803),
688s (P3805), 870s (P4763)

T lymphocytes
115s (P709), 169s (P968), 318s (P1830), 319s (P1838), 491s (P2669),
555s (P3048), 593s (P3327), 746s (P4083), 748s (P4091), 872s (P4771)

Talc
90s (P600), 91s (P602, P603), 523s (P2825), 524s (P2830), 636s (P3555, P3559),
666s (P3701)

Technetium
3s (177)

Terbutaline
168s (P962), 357s (P2040), 695s (P3843), 720s (P3957), 737s (P4036),
781s (P4250)

Thoracic (wall) surgery
62s (P466), 89s (P595), 91s (P603), 99s (P639), 246s (P1327), 330s (1910),
361s (P2059), 434s (P2398, P2399), 441s (P2434), 511s (P2765), 521s (P2813),
561s (P3077), 632s (P3540), 795s (P4323, P4325), 796s (P4327), 856s (4701)

Thoracoscopy
58s (P450), 60s (P456, P459), 88s (P586), 89s (P591, P593, P594, P595),
90s (P596, P598, P599), 91s (P603, P605), 440s (P2428, P2430), 477s (P2604),
492s (P2674, P2677), 525s (P2834), 526s (P2839), 534s (2950), 632s (P3540),
634s (P3547), 635s (P3554), 636s (P3555, P3556, P3557), 662s (P3682),
666s (P3700, P3701, P3702), 856s (4703), 857s (4704)

Thyroid disorders
182s (P1026), 211s (P1164), 264s (P1471), 265s (P1475), 341s (P1965),
387s (P2181), 433s (P2393), 453s (P2489), 482s (P2628), 495s (P2690),
519s (P2804), 520s (P2809), 526s (P2837), 531s (2935), 616s (P3463),
644s (P3593), 647s (P3607), 672s (P3726), 687s (P3800), 799s (P4343),
818s (P4436), 860s (4718), 916s (P5008)

Tidal volume
43s (381), 130s (P786), 133s (P800), 141s (P839), 161s (P931), 202s (P1121),
218s (P1194), 222s (P1215), 237s (P1284), 245s (P1320), 278s (P1535),
280s (P1541, P1544, P1545), 281s (P1546), 287s (1690), 295s (1722),
332s (1919, 1921), 346s (P1987, P1988), 351s (P2013), 354s (P2023, P2024),
358s (P2045), 361s (P2057), 368s (P2089), 371s (P2105, P2106), 372s (P2110,
P2112), 373s (P2115), 374s (P2119), 376s (P2129), 377s (P2134), 381s (P2152),
383s (P2162), 384s (P2167), 386s (P2174), 387s (P2180), 395s (P2222),
406s (P2274), 445s (P2451), 569s (3216, 3218), 654s (P3641), 655s (P3646),
734s (P4024), 785s (P4272), 880s (P4809), 888s (4875), 889s (4877),
904s (P4953), 915s (P5005)

TNF
10s (207), 11s (211, 212, 213), 12s (214, 216, 217), 13s (221), 30s (P301),
31s (P305), 32s (P307), 52s (P419, P420, P421), 53s (P425), 54s (P427),
56s (P437), 58s (P449), 64s (P476), 67s (P493), 70s (P505), 78s (P543),
79s (P548), 105s (P666, P667), 116s (P717), 118s (P726, P727), 119s (P730),
122s (P746), 123s (P751, P752), 126s (P767), 128s (P774, P776), 129s (P779),
130s (P787), 131s (P788), 133s (P800), 135s (P807, P808, P811), 136s (P812,
P813), 138s (P825), 143s (P847, P848), 148s (P870), 166s (P953), 181s (P1024),
190s (P1065), 248s (1403), 258s (1447), 259s (1448), 264s (P1469),
268s (P1491), 282s (P1550), 286s (1684), 287s (1688), 290s (1702), 294s (1720),
296s (1728), 304s (P1764), 307s (P1780), 314s (P1812), 326s (1890, 1893),
333s (1926), 334s (1927), 337s (P1942, P1943, P1944, P1945), 338s (P1946,
P1947, P1948), 358s (P2043), 398s (P2232), 406s (P2273), 442s (P2437),
451s (P2478), 456s (P2501), 457s (P2505), 458s (P2509), 462s (P2530),
478s (P2608), 491s (P2669), 501s (P2719), 515s (P2783, P2786), 519s (P2806),
532s (2938, 2941), 533s (2943), 542s (2984), 548s (P3015), 550s (P3021),
555s (P3047), 558s (P3061), 560s (P3068), 565s (P3096, P3097), 566s (3202,
3203, 3205), 572s (3231), 582s (P3277, P3278), 584s (P3287), 593s (P3330),
594s (P3335), 609s (3432), 610s (3434), 612s (3447), 627s (P3515),
655s (P3647), 671s (P3724), 689s (P3812), 690s (P3815), 695s (P3840, P3841),
698s (P3857), 699s (P3861), 700s (P3865, P3866), 701s (P3870, P3871),

704s (P3886), 705s (P3893), 706s (P3894), 707s (P3899), 721s (P3963),
738s (P4043), 739s (P4048), 741s (P4057), 743s (P4069), 748s (P4093),
750s (P4100, P4103), 803s (P4360), 827s (P4535), 829s (P4543), 839s (P4589),
840s (P4597), 853s (4685, 4688), 859s (4713), 863s (P4732), 868s (P4752),
870s (P4765), 877s (P4796), 893s (4900), 897s (P4919)

Tobramycin
141s (P839), 464s (P2537), 469s (P2565), 560s (P3069)

Tracheal stenosis
92s (P608, P609, P610), 93s (P611, P612, P613, P614), 250s (1414),
436s (P2408), 437s (P2413, P2414), 668s (P3708)

Transfer factor
97s (P629), 118s (P727), 163s (P941), 224s (P1221), 591s (P3318), 652s (P3631),
676s (P3746), 866s (P4743), 874s (P4780), 896s (4915)

Transforming growth factor-beta
124s (P754), 688s (P3806)

Tube thoracostomy
61s (P461), 434s (P2399)

Tuberculin tests
29s (P297), 804s (P4367)

Tuberculosis (extrapulmonary)
335s (P1935), 483s (P2631), 492s (P2677), 493s (P2680), 495s (P2690, P2691),
498s (P2704, P2705), 499s (P2708), 689s (P3813), 804s (P4368), 805s (P4373),
892s (4895), 908s (P4969, P4972)

Tuberculosis (pulmonary)
29s (P296, P297), 30s (P300), 59s (P453), 60s (P457), 62s (P466), 89s (P594),
95s (P620, P621), 304s (P1765), 314s (P1810, P1812), 315s (P1817, P1818,
P1819), 316s (P1821, P1823), 327s (1898), 335s (P1933, P1934), 336s (P1936,
P1939), 338s (P1947, P1948), 462s (P2529), 463s (P2533), 470s (P2571),
471s (P2574, P2575, P2576), 472s (P2577, P2578), 473s (P2584, P2585, P2586),
474s (P2588, P2590), 475s (P2591, P2593, P2595), 477s (P2601, P2602, P2603,
P2604), 478s (P2606, P2607), 479s (P2614), 480s (P2618, P2619, P2621),
481s (P2623, P2624), 482s (P2628), 483s (P2631, P2633, P2634), 484s (P2635,
P2636), 485s (P2643), 489s (P2661, P2662), 490s (P2666), 492s (P2676, P2678),
494s (P2683, P2684, P2685, P2687), 495s (P2689, P2690), 496s (P2692),
497s (P2700, P2701, P2702), 498s (P2705, P2706, P2707), 499s (P2708, P2709),
500s (P2713, P2716), 501s (P2718, P2719, P2720), 502s (P2723), 587s (P3298),
588s (P3306), 589s (P3309), 601s (3395), 689s (P3813), 744s (P4070),
759s (P4144, P4146), 773s (P4214), 798s (P4336), 803s (P4363, P4365),
804s (P4367, P4369, P4370), 805s (P4372, P4373), 806s (P4380, P4381),
807s (P4382, P4384, P4385), 808s (P4387, P4390), 809s (P4391, P4392, P4395),
810s (P4397, P4400), 811s (P4402), 812s (P4406, P4407), 813s (P4414),
892s (4896, 4898), 908s (P4969, P4972, P4973), 909s (P4975), 910s (P4979,
P4981)

Tuberculosis (pulmonary): diagnosis and screening
316s (P1822), 327s (1897), 336s (P1936), 337s (P1942), 470s (P2570),
472s (P2577), 477s (P2601, P2602), 479s (P2612), 483s (P2634), 487s (P2655),
488s (P2658), 489s (P2660), 502s (P2723), 635s (P3552), 759s (P4146),
803s (P4362), 804s (P4368), 808s (P4389), 892s (4897, 4898), 908s (P4972)

Tuberculosis (pulmonary): drug resistance
46s (395, 396, 397), 47s (1351), 479s (P2614), 480s (P2617)

Tuberculosis (pulmonary): epidemiology and risk factors
327s (1896), 485s (P2641)

Tuberculosis: pleural
58s (P450), 59s (P453), 491s (P2669, P2670), 492s (P2677), 498s (P2706),
666s (P3700, P3702), 807s (P4382, P4383)

Tumour invasion
15s (P231), 869s (P4761)

Tumour markers
63s (P473), 191s (P1068), 499s (P2710), 873s (P4776)

Tumour necrosis factor
58s (P449), 64s (P476), 114s (P703), 128s (P776), 268s (P1491), 304s (P1764),
337s (P1943, P1945), 338s (P1946), 456s (P2501), 462s (P2530), 501s (P2719),
542s (2984, 2985), 558s (P3061), 582s (P3277), 827s (P4535), 838s (P4588),
864s (P4733), 868s (P4752)

Upper airway obstruction
218s (P1196), 376s (P2130, P2131), 907s (P4966)

Upper respiratory tract infections
186s (P1048), 294s (1721), 458s (P2509), 610s (3438)
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Subject Index

Vascular endothelial growth factor
45s (390), 57s (P444), 96s (P627), 123s (P753), 132s (P797), 287s (1688),
518s (P2800), 533s (2946), 703s (P3881), 705s (P3890), 742s (P4064),
852s (4684), 867s (P4751)

Vascular permeability
287s (1688), 358s (P2042), 532s (2941), 819s (4495)

Vasodilatation
412s (P2302), 419s (P2330), 426s (P2365)

Venous thrombosis
422s (P2344, P2345), 432s (P2392), 512s (P2769), 718s (P3948, P3950)

Video-assisted thoracoscopic surgery (VATS)
59s (P454), 60s (P456, P459), 86s (P577), 89s (P594), 434s (P2399),
438s (P2417, P2418, P2419), 439s (P2421), 494s (P2687), 510s (P2761),
514s (P2779), 523s (P2823), 525s (P2834), 658s (P3661), 856s (4701)

Weaning and extubation
67s (P494), 92s (P608), 238s (P1287), 244s (P1317), 250s (1414), 346s (P1987),
359s (P2049), 362s (P2061), 363s (P2065, P2067), 365s (P2074, P2078),
366s (P2081, P2083), 436s (P2408), 539s (2970, 2971), 561s (P3076),
623s (P3497), 669s (P3716), 684s (P3785), 796s (P4329), 914s (P5000),
915s (P5004), 917s (P5013, P5015), 918s (P5017)

Weather
110s (P688), 157s (P913), 177s (P1003), 183s (P1032), 270s (P1497),
329s (1904), 386s (P2178), 459s (P2513), 639s (P3573)

Welders
766s (P4178)

Wheezing
22s (P261), 55s (P435), 69s (P501), 71s (P508), 110s (P689), 171s (P974),
174s (P990), 184s (P1036), 189s (P1058, P1061), 195s (P1087), 201s (P1116),
208s (P1151), 212s (P1167), 213s (P1173), 214s (P1178), 249s (1408, 1409),
250s (1411), 251s (1417), 269s (P1496), 270s (P1497, P1498, P1501),
271s (P1503), 272s (P1506, P1509), 313s (P1805), 352s (P2018), 375s (P2126,
P2127), 442s (P2436), 459s (P2513), 571s (3225), 585s (P3289), 586s (P3294),
597s (P3349), 602s (3400, 3401, 3403), 603s (3406), 613s (3453), 615s (P3459,
P3460), 618s (P3472), 625s (P3508), 646s (P3605), 716s (P3943), 732s (P4015),
739s (P4050), 743s (P4069), 745s (P4074), 746s (P4081), 753s (P4119),
756s (P4132), 757s (P4134, P4135, P4136), 760s (P4152), 763s (P4165),
764s (P4168), 767s (P4184), 771s (P4203), 778s (P4239), 781s (P4254),
782s (P4255, P4257), 784s (P4266), 785s (P4271), 786s (P4276, P4277),
823s (4510), 829s (P4541), 835s (P4569), 836s (P4578), 899s (P4927)

1033s
Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30



Farmaceutici SpA. Visit Chiesi Farmaceutici SpA. at Stand D.30


	Pages from Abstract Book2011_FINAL_080911.pdf
	PDF to cut.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




